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PREFACE

The widespread application of the NMR spectroscopy of ‘“‘other nuclei” is
clearly reflected in the contributions to these volumes. As with some earlier
members of this series of reports, the present volume is split into two parts.

Volume 10B is the more specific one, dealing with the '’F NMR
parameters of various series of compounds. It comprises extensive tabula-
tions of '’F NMR data and serves to update reports in earlier volumes of this
series.

The range of topics covered in volume 10A indicates some of the
numerous areas of science which are dependent upon NMR as a primary
investigative tool. The areas covered include transition metal NMR, °C
NMR applications to synthetic polymers, and some uses of *'P NMR in
biochemistry.

All the authors writing for volume 10 are new to Annual Reports and, in
welcoming their contributions, I wish to thank all of them for their efforts
and patience both in the preparation of their manuscripts and of this volume.

University of Surrey, G. A. WEBB

Guildford, Surrey, December 1979
England
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Introduction 5

As in previous years the major objective has been to collect the scattered
information on F-19 NMR parameters in a form that can readily be
retrieved and used. The large volume of data has necessitated a change in
policy regarding the presentation of this information. The present reviewer
hopes that the use of tables classified according to the type of molecule and
internal ordering according to molecular formula will ease the retrieval and
comparison of data. Such an approach supplements previous data collec-
tions and will hopefully ease computation of such data in the future. The
data have been compiled from the author’s own records and from the
literature abstracts of Current Contents (Physical Sciences), Nuclear
Magnetic Resonance Literature (Preston Publications, Illinois), and CA
Selects: Nuclear Magnetic Resonance (Chemical Aspects).

All chemical shifts have been converted to the § scale, with CFCl; as
reference and positive shifts to high frequency of the reference, using the
conversion factors shown in Table I. The original reference has been
indicated if it was not CFCls, since several authors persist in not indicating
their sign convention or change their convention from paper to paper; some
errors may be present in the tables as a consequence. It would be preferable
if all journals insisted on the sign convention recommended by [IUPAC* and
used here.

TABLE I
Reference compound shifts
Shift from Shift from
Index Compound CFCl; (ppm)  Index Compound CFCl; (ppm)

(a) CF;3-CO,H —78-5(0) G4) (EFz-CF-_,-CFz-CFz —136-0(0)
(b) CeFe -162-9(0) (k) pF-CeHyF —120-0(0)
(¢) CeHs CFs —63-9(0) () CF3:CO,CH; -74-2(1)
(d) Ce¢HsF -113-15 (m) CF;:C(OH),-CF; -92-7(7)
(e) CFCl,-CFCl, -67-3(0) (n) CF;3:CCl —82-2(0)
(f) CF,-CF,-CCl,-CCl, -114-1(0) (o) CeHs-SOF +65-5(0)
(g) CF.Cl, -6:9(0) (p) 1-fluoronaphthalene -123-0(0)
(h) F, +422:9(0) (q) 2-fluoronaphthalene -117-0(0)
(i) CF5CO:-CF; —84-6(0)

The major part of this work consists of tables containing chemical shift
and spin-spin coupling constant information for compounds in the liquid
state or in solution. The remainder covers studies in solids and liquid
crystals, together with biological applications and theoretical studies
involving F-19 NMR. To keep this presentation manageable these latter
sections either only give the relevant literature references (solids, polymers,

* “Recommendations for the presentation of NMR data for publication in chemical journals.
B. Conventions relating to spectra from other nuclei”, Pure Appl. Chem., 1976, 45, 217.
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and liquid crystal tables) or brief descriptions with literature references
(biological applications and theoretical studies). Finally a bibliography of
review articles containing F-19 NMR information is presented.

The tables are arranged according to the type of carbon (or element) to
which the fluorine nucleus is bound. The appearance of a compound, with
more than one type of fluorine-bonded carbon, in a particular table is
according to which fluorine has its chemical shift reported and/or comes
higher in the list of tables found above. Thus a molecule with a
trifltuoromethyl group and a fluoroaromatic residue will appear in Section II
provided that the shift of the trifluoromethyl group is reported, but in the
fluoroaromatic table (Section V) if only the shift of the fluorine bound to the
aromatic residue is reported. Similarly where only coupling constant
information is reported the same priority exists. Chemical shift information
takes priority over coupling constant information. The only exception to the
above is Section VII where an attempt has been made to include all the data
for carbonium ions and carbanions irrespective of whether fluorine is
directly attached to the charged carbon or not.

Each table, apart from those in Sections IX to XI consists of (1) the
molecular formula of the compound, (2) the structure of the compound, (3)
the F-19 chemical shift data, (4) the F-19 spin-spin coupling constant data,
and (5) the literature reference number with the reference compound index
(from Table I) given in parentheses, where applicable. In Sections IX to XI
only columns (1), (2), and (5) are included. Each table is arranged according
to the index of the molecular formulae, and the convention adopted for
priority of the elements is C, F, H, and then the other elements in alphabeti-
cal order. Only the relevant nuclei in the molecule are numbered [column
(2)}. In cases where only one number is given but the system shows two
chemical shifts, for example the AB spectra from CF, groups, these are
distinguished by letters following the number.

In all cases fluorine—fluorine and fluorine-hydrogen coupling constants
are indicated in column (4) by two numbers separated by a hyphen [e.g.
(1-2) indicates a J(F-F) or J(F-H) between nuclei numbered (1) and (2) in
the structural formula in column (2)], or by numbers followed by letters for
AB systems [e.g. (2A-2B) indicates a J(F-F) between fluorine nuclei of an
AB system numbered (2) in the structural formula in column (2)]. Other
couplings are represented by a number for the fluorine (or F) and an element
symbo! separated by a hyphen, with the higher atomic number nucleus
having priority. The element involved in the coupling may be numbered, but
the coupled nuclei, other than fluorine, are always denoted by the element
symbol followed by the number [e.g. a coupling between phosphorus and
fluorine may appear in column (4) as (P-z), (P-F), (Px-z), (Px-F), *J(P-z),
YJ(P-F), *J(Px-z), or *J(Px-F), where x, y, and z are integers]. The above
should be self-evident from the tables.
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A. Fluorine nuclei in a CF; group

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
1. CF; group bonded to carbon
C,F,HBr, CF{"-CH®Br, -751 (1-2) 6 23(a)
C,F3HCIL,N;0,PS CF, CF, -73-6 (P-F) 6 30
NZ N HNYN
| 1l and | j
ozs\N/PCI2 OZS\N4PC12
H
C,F3H,NO CF$Y-CH®=NOH -67-5 (1-2)5 32(a)
C,F3H;0 CF{"-CH?’OH (neat) (1-2) 8-94 (varia- 35
tion with solvent
studied)
CngBl’Clz CF3CBI‘C]2 —80-3 23(8)
C,F;Br,Cl CF;-CBr,Cl -79-1 23(a)
C2F3Br3 CF3'CBI’3 -78 23(a)
C,F;Cl, CF5-CCl,4 -81.5 23(a)
C,F;CI;N;0PS CF -75.8 -F) 7
,F3ClL,N; N/\;I (P-F)7-3 30
OS¢ _ba
NS
Cl/ \N/ 2
C,F,BrCl CF$”-CF?BrCl (1) -837 (2)-769 (1-2) 8 23(a)
C,F,Br; CF{-CF®Br, (1) -81-8  (2) -77-2 (1-2) 10 23(a)
C,F4CI,N;0PS CFy (1)=75-97 (2)+7712 (P-1)85  (P-2)68 30
g
Y
'1)F>S§N/ Cl,

dnoas €19 e u1 1IBPOU duoN g



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F,NOS CF{’-CF?-NSOF5Y (1) -87-6  (2) —86-8 (1-3)1-25  (2-3)9-4 42
(3) -50-4
C,F,P CF{".CF?-PFS (1) -83:4 (2)-1394 (1-2)2:0  (1-3)6-4 50
(3) —106-4 (2-3)9-0  (P-1)74
(P-2)101-0  (P-3) 1259-3
C,FgH,S CF{"-CHYY-SFPF® (1) =654  (2) +68:2 (1-2)10-1  (1-4)8-8 52
(3) +75-5 (2-3)138  (2-4)7-3
C,F:0;S CF{-C(0)-00-SFPF® (1) -171-8  (2) +56-7 (2-3) 154-8 18
(3) +57-9
C,FgSi CF{-CFP-SiFY (1)-865 (2)—134.4 (1-2)-3-59 (1-3) -2-81 21
(3) —150-2 (2-3)+4-92  (Si-3) +2753
C,FoHS CF{.CH®OF?-SFYF? (1)-763 (2) -172-1 (1-2)11:0  (1-3)11-0 52
(3) +51-6  (4) +68-2 (1-5)5-4  (2-3)2'5
(2-4)2:5  (2-5)43:5
(3-4) 144-0  (3-5)5:0
C,FsBrS CF{-CF®Br-SFPFW (1) -80-0  (2)-100-3 (3-4) 146:6 53
(3) +50-2  (4) +63-8
C,F1003S CF{"-CF?(0S0,F®)-SFYF® (1)-79-9 (2)-110-3 (1-2)12:0 (1-3)2-8 52
(3) +51:2  (4) +45-3 (2-3)2:8  (2-4)12-0
(5) +62-3 (2-5)42 (3-4)9:5
(4-5) 142
C,;F;HBIN CF{".CH®Br-CN -71-5 (1-2)7-0 62
CsFsHN CF{".CHY-CN -66-8 (1-2)9-2 62
C3F3H;CLN;0,PS CF3 -742 (P-F) 63 30
i@
ozs\N,Pa2

CH,

01

10qa8d01pAY >yeydie pajeinjes B Jo 1) 0) papuoq 4



C3F,H;CI,N;0,PS

C;3F3BroN
C;F;CILN
C;F;CILbNO
C5F;NO
C;F;NOS
C;F3NO,
CsF,HBr

C3F4HBT

C5F4H;3CIS

C3F4058
C3FsHsS

C3FsNO3S

C3FcHCI
C;F¢HC1,0P
C3F¢H,
C3F¢H;0P

CFY

CH‘_,?‘N/\I«
0. #PCl,

CFy-CBr,CN
CF;-CClyCN
CF,-CO-N=CCl,
CF5:CO-CN
CF,CO-NCS
CF,-CO-NCO
(1)Cl_‘3 Flz)

(SiH Br
“’CF3 Br

(3)H F(Z)
CF5’-CF®CI-SCHS”

CF${"-C(SO.F*)=C=0
CF{-CF%-SCHY”

CF3’-CF?(CN)-0SO,F*®

(CF{M),CH®
[(CF{"),CH®.0]PCl,
(CF§"),CHY
(CF§"),C(OH)PHE

—68-7

-78-1
=77-1
-74.6
—-80-63
=77-0
-78-8

(1) —60-8

(1) —60-65

(1) -81-2

1) -54-1
(1) -84.0
1) -74-3
(3) +54-1
-731
-76-5
-63-6
-73-8

(2) -56-2

(2) -57-5

(2) —103-2

(2) +79-6
(2) -95-9

(2) ~115-4

(1-2)1-5

(1-2) 17-2
(2-3) 26-9

(1-2) 13-4
(2-3) 10-8

(1-2) 9-2
(2-3)1-2

(1-2) s

(1-2) 3-4
(2-3)1-4

(1-2) 10-5

(1-2) 67
(1-2) 5-3
(1-2) 97
(1-2) 2-3

(P-1) 7-6

(1-3) 67

(1-3) 6-4

(1-3) 1-0

(1-3)0-8

(2-3)5-0

30

62
62
63
63
63
63
68(a)

68(a)

69(a)

67
69(a)

62

62
72
62
73

dnoa3 €49 ® ur 13pPNU dunIoNLg
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(4

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hy) Ref.
C5FN,08 CF{’-CO-N=CF®(N=SF) (1) =79:59 (2) —16-27 (2-3) 126 63
(3) +44-63
C3F¢0S CF{-CO-SCFY (1)-75.6 (2)-31-4 28
C3F,HO,$ (CF{M),CF?.S0,H (1) -72:64 (2) —187-21 (1-2) 8 75
C;F,Cl (CF{M),CF¥Cl (1) -81-40 (2) —144.60 (1-2) 6:6 74
C3F;Cl0,S (CF5"),CF®.50,Cl1 (1) =70-73  (2) -156-95 (1-2) 8 75(a)
C5F,Cl0;S (CF{"),CCl-0SO,F? (1) =782  (2) +52:0 (1-2) 2-5 62
CsF,NOS CF{’.CO-N=SF*.CF¥® (1) =763 (2) 706 (1-3)1-9  (2-3)0-7 38
’ (3) —47.1
C;FgHOP (CF{"),CH-OPFY’ (1) =770  (2)+47-2 (P-2) 1370 72
C,FsBIN (CF{"),CBINFY (1) =78:40 (2) +44-60 (1-2) 12 74
C3FsCIN (CF{"),CCI-NFY’ (1) =71-40 (2) +37.30 (1-2) 11 74
C,FsCINS CF{-CF?®.N=S(CF{")CI (1) —86:5  (2) —88-5 (1-2,3)0  (2-3) 198 38
(3)-91-4  (4)—68-4 (2-4)62  (3-4)3-5
(1-4) 0-4
C3FsS: CF{"-CF®-$S-CF§" (1) -84:6  (2) —96-4 (2-3)5-4 47(a)
(3) —48-3
C;3FsS; CF{"-CF.88S-CFY’ (1)-842 (2)-968 47(a)
(3)—47-3
C;FoNOS (CF§"),CF?-NSOF%’ (1)-812  (2)-144-7 (1-2)4-4  (1-3)22 42
(3) +52-1 (2-3) 111
C3FsNS CF{"-CF#'™.N=S(CF5")F* (1)-87-2  (2)-87-4 (1-5)2:6  (2-5)22-4 38
(3) =902  (4)-73-0 (3-5)20:6 (2-4)2-8
(5) -17-7 (3-4)1-8  (2-3)197

'J(1-C) 286 *J(2,3-C) 45
1J(4-C) 319 2J(5-C) 44

uoqaedoIpAy dneydye pajeinyes € Jo ) 0) papuoq 4



C5F1oHCIS

C3F10058

CsF10S

C3F16Si

CsFHS
C3F11NO5S,

C3F11NS

C3F12O3SZ

C4F3HsO

C4F3HsO

C4F4Ha

C.F.H,

CF3’-CH(CF£Cl)-SFS”
CF§"-CF$-CO-00-SF§’

CF, F

3N

(Z)Fss F

CF5"-CF®-CF5-SiFs”

(CF{"),CH-SF®
(CF{),CF?-N=SFF(0S0,F")
(CF$"),CF?-N=SF’
(CF),C(OSO,F?)SFPF?
CF3-CH,-OCH=CH,

CF{.CHY0  HY

(3)]_[ H(S)
CF, CHY

aF H>
‘“CF3 HG)
(2JF CH(:)

(1) -61-1
(3) +71-9

(1) —82-9
(3) +56-4

(1) -57-0
(3) —67-6

(1) —-83-0
(3)-131-3

(1) —62-8
(1) —67-6

(2) —45-5, -51-5

(2) -119-8

(2) +72:3
4) -57-0

(2) —127-2
(4) —148-8

(2) +70-8
(2) —144-1

(3) +69-1 (ax)(4) +67-5 (eq)

(5) +36-9
(1) —80-1
(3) +81-8
(1) —66-6
(3) +58-8

(2) —148-1

(2) +51-0
(4) +65-8

—78-67 (shifts for several
solvents reported)

(1) -70-2

(1) =759

(2)-131-4

(2) —140-9

(1-2) 2-0

(1-2) +0-3  (1-3) +9-10
(1-4) -1-76 (2-3) 0-62
(2-4) —3-57 (3-4) +4-82
(Si-4) +275-7

(1-2) 4-0 (1-3) 136
(1-4)7-6 (3-4) 146
(4-5)2-1

(1-2) 3-8 (1-3)2-0
(2-3)19-4

1-2)30  (1-3)12:4
(2-3)2:9  (3-4) 131

(1-2) 8-205 (1-3)0-723
(1-4) 0-162 (1-5) 0-151

1-2)9-0  (1-3)1-0
(1-4)2:5  (2-3)21-8
(2-4) 2-4

(1-2)11-6  (1-3)0-9
(2-3)330 (2-4)29

52

18

52

21
=

S |

78 g
=
13
<3
&

42 3
-]
2

52 5
]
s

61()

82

56(a)

56(a)

£l



Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

CsFaHy

C4FHy

C4F4H;sl

C4F4Hsl

C4F.0,
C4F5H02
CFsH;0

C4FsH3S

C,FsH3S

CF, F
®)CH, B HY
OCF, HY
®ICH, — F?®

(2R, 38)—CF".CF®H®.CH“I-CHY

(2R; 3R)-isomer

(28,38)—CF$’-CH®(CH$")- CF*H®1
(2R, 3R)-isomer

CF$"-C(COF?)=C=0
CF{-CH®(COF®),
(l)CF3 F(3)

“F  OCH,
“CF,  SCHY’

(Z)F F(J)
(I)CF3 F®

@F SCHY

(1) -67-1

(1) -70-3

(1) -76-1

(1) -75-9

(1)-71-4

(1) -70-5

(1) —56-0
(1) —66-0

(1) —66-6
(3) -110-3

(1) —68-1
(3) —141-5

(1) —69-7
(3)-127-4

(2) -122-3

(2) —142-6

(2) —201-1

(2) —185-5

(2) —-153.6

(2) —144-5

(2) +333
(2) +46:4
(2) ~194-3

(2) —-107-3

(2) —162-5

(1-2) 22-0
(2-4) 80-5

(1-2)7-0
(2-4) 80-0

(1-2) 10-5
(1-3)6-1
(1-5) ~0-9

(1-2) 10-3
(2-3)43-0
(1-4) 1-0

(1-2) 7-1
(2-3) 51-0

(1-2) 10-1
(2-3) 48-6

(1-2) 11-5
(1-2) 10

(1-2) 10-5
(2-3) 19-0
(3-4) 0-9

(1-2) 121
(2-3) 143-5
(3-4)1-9

(2-3)47

(2-3)3-0

(2-3) 44-4
(2-4) 23-4
(2-5) ~0-9

(1-3)5-5
(2-4)17-0
(1-5)1-0

(1-5) ~7-0
(2-5) 27-5

(1-5)7-6
(2-5) 10-1

(1-3)7

(1-3) 11-0
(2-4) 0-7

(1-3) 217
(2-4)0-8

56(a)

56(a)

56(a)

56(a)

56(a)

56(a)

67
67
100

69(a)

69(a)

141
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C4FsH,Si

C4F¢HCIO

C4FsHCIO

C4F¢HCI;0
C4FeH,ClI

C4FeHoN,

Cy4FHa

C,F¢H,

C4F¢HsOP

C4F6BI'C] 3

C4F¢Cl,0

CF{-Si(CFPH$),CHSY

“CF,  Cl

“H  OCFY
(I)CF3 OCF?)

(J)H Cl
CF{.CH®CI-CCl,-OCF{
CFY.CF?1.CF$'®.CH,Cl

N-N
cry Ve,

N—N
H H

CF5"-CF®(CHS”)-CF§"*“H®

CF(31 )‘CHM)(CF(ZZ)HG')‘CFG)H (26)
(CF{"),C(OH)-PHPCHY’
CF{.CF?Br-CFY®.CCl,

‘“CF, OCFY

Cl Cl

(1) —63-02 (2) -278-42

(1) -60-4  (2) -59-0

(1) -60-0 (2) —57-8

(1) —68-8  (2) -56-2

(1) -73-6 (2) 1437
(3,4) —-105-6

=70-1

(1) -80-8 (2)-1781
(3) -131-2 (4) -1366

(1) -66-7  (2) —124-0
(3) —243-5

-71-0

(1)-76-0 (2)-133-3
(3) —104-7 (4) —-93-0

(1) (2) ~61-0, —65-2

(1-2)3-2 (2-3) 46-3
(1-4)1-0

(1-3) 6-5

(1-2) 1-8 (1-3)6-8

(1-3)7-7

(1-2)12:2  (1-3)12-2
(1-4) 8-0

(1-2) 6-8 (1-3)9-1
(1-4) 5-7 (1-5) ~1-0
(2-3)4-8 (2-4)11-4
(2-5)22-4 (2-6)4-0
(3-4) 310-5 (3-5) ~1-5
(3-6) 53-2  (4-5) ~1-5
(4-6) 54-4

(1-4) (1-2) (1-3)7-9
(2-5) ~50  (3-6) ~50
(1-2) 1-8 (1-3) 0-7
(P-1) 12-7

(1-2)9-5 (1-3) 18-5
(1-4)7-5 (2-3)7-5
(2-4)7-5 (3-4) 254

(1-2)2

45(a)

86

86

86
57

87(a)

83

83

73

57

dnou8 €3 8 w 19PN duLION]y
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C4FsCoO;P CF{V-Co(PF)(CO); (1) +10-50 (2) —16-14 (1-2) 6 (P-1) 59 22(¢)
(P-2) 1371
C4FsN, N=N —68-0 87(a)
c1=,<\ />CF3
N—-N
C4FeNi Ni(CF3-C=C-CF) -57.0 88
C4Fs05S CF{.Cc0O-0-CO-SCFY’ (1) =750 (2) —-40-7 28
CF-H; (CF$"),CF?-CHY’ (1)-79-8  (2)-178-2 (1-2)71  (1-3)1-2 83
v (2-3)22-1
CsF/H; CF{V:CF?(CFH®)(CFYHY) (1)-767 (2)—192.7 (1-2) (1-3) (1-4) 7-9 83
(3) 1356 (4) —247-6 (1-5)~1-0 (1-6) ~1-1
(2-3) (2-4) ~7 (2-5)5-6
(2-6) 182 (3-5) 46-7
(3-4)35  (3-6) (4-5) ~1-1
(4-6) 53-1
C.F,H, CF{"-CH®(CFPH®), (1) -64.5 (2)-1226 (1-3)(1-2) 81 (2-3)12-9 83
(2-4) 523
C4F,Cl MCF, CF$Cl (1)—-67-5 (2)-139'5 (1-2)9-59  (1-3) 8-46 98(a)
= (3) —146:5 (4) —59-5 (1-4)16:36 (2-3)8-5
@E F® (2-4)5-08  (3-4) 12:69
C4F,Cl MCF, F® (1)-71:5  (2) -155-3 (1-2) 20-30 (1-3)7-33 98(a)
= (3) -161:5 (4) -60-9 (1-4)1-0  (2-3)1376
F CRPa (2-4)11:28  (3-4)29-33
C.F;N “p CFY (-100°C) (1) —54-5 (2) -390 (1-2)68-0  (1-3)1-8 85
= F® (3)-84-5  (4)-868 (2-3)24:0  (1-4)5-1
@F  N= (5) =650 2451  (1-505
F" (2-5)2-0  (3-4)25-0
(3-5)86  (4-5)24-8

91
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C4F8

C4Fs

C4Fg

C,FgHCl

C,FgH,

C4sFgH,

CsFsHgNP

C4FgNL,OS

C4FgN, 058
C4FgN5S,

C4FgN3P

C4FsO

CF{-CF®.CF®=CF{

(I)CF3 F
12)F CF3

CF, CF,
(Z)F F

CF{V-CFPH®. CFY'CF,CI

CF{"-CF®(CF5'HY),
(CFgl))ZCF(Z)_ CF®H (24)

CF{V.CF?-PF{)-N(CH;),

CF§"-CF5’®-NS-CF§"-NCO

(CF{P-CO-N=),SF5>
CF{V.CF?-N=S=N-C(S)CF”
(1)
F,C F?
AR,
N P

NIV

F,C F

7N\
(CF§"),C'— CF?

(1) -87-7
(3)-192

(1) -72-5

(1) =70-1

1) -76-9
(3)-121-5

(1) -749
(3) —134-6

(1) -76-5
(3) —243-0

(1)-823
(3a) =50-9
(1) —86-9
(3) -86-9
1 -77-1

(1) -81-9
(3)-513

(1) -75-2

(1) —69-9

) -124-5
(4) —92-3, —1085

(2) —164-5

(2) —147-3

(2) —214-7

(2) —198-0

(2) —190-7

2y —-117-8
(3e) —65-9
(2) —83-8
4)-71-9

(2) +53-8
(2) -92-4

(2) —46-2

(2) —109-8

(2-4) 44-0  'J(3-C) 284-0

(1-2)75  (1-3)8-8
(2-3)82  (3-4)533
(2-4) ~65

(1-2)69  (1-3)9-4
(1-4) ~1-0  (2-3)12-4
(2-4)16:5  (3-4) 46:4
(3a-3¢) 73 (P-2) 113
(P-32) 910  (P-3e) 1040
(1-2) (1-3) 0 (1-4) 0-5
(2-3)195  (2-4)8-3
(3-4) 4-2

(1-2) 0-5

1-2)0 (1-3)1-8
(2-3)4-3

(P-1)6-2 (P-2) 1000

93

93

93

98

83

83

71

38

37
38

95

96
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

C.F0 (CF{M),CF?.cO-F® 1)-73-0  (2)-1799 96
(3) +32:3

CF0 CF{-CO-CFZ-CFY (1) -82-1 (2) —~120-4 97
(3) —84-6

CsFoH (CF{M),CF?.CFHYW (1)-743  (2)-1919 1-2)72  (1-3)91 83
(3) —133-1 (2-3)7-4  (2-4)54

(3-4) 525

C.FH CF{.CF?.CFY-CFH (1) -83%7 (2)-1309 93
(3)-133.7 (4)-141-3

C.FsHN,0S (CF{P®),C=N-S(0)CF$)(=NH) (1) -629  (2) -67-5 101
(3) =549

C,FyCSO (CF),CF?.CFY-0Cs* (1)-731  (2)-180-3 96
(3) —19-4

C.FolZn CF{-(CFP)5-Znl (1) —84-0 93
(2) -125-5, -127-5, =130

CFio (CF$");CF® 1) =751  (2) -189-4 (1-2) 6:6 83

C.F1oCIN CF{.CF2-NF®(CFSPCFSCl) (1) -850 (2)-110-5 (1-2)0-9  (1-3)15-9 99(a)
(3)-93-5 (4)-108-9 (1-4)1-6  (2-5)27
(5) =720 (3-5)19:-5 (4-5)1-8

C4F1CINS (CF$"®),CF®-NSCI-CF$Y (1)-785 (2) -80-1 (1-3) (2-3)(3-4) ~4-7 38
(3)-145  (4)—69-1 (1-408 (2-4)0

(1-2) 84

C4F100, (CF§");CO-OF?® (1) =695 (2) -295-0 (1-2) 6-0 105

C4F10S2 (CF{-CF$-8), (1) -84-8  (2) -96:6 47(a)

C.F1,NOS (CF$"®),C=N-S(O)F-CF¥¥ (1) -67-1  (2) —68:6 (3-4) 22 101
(3) +70-8  (4) 663

C4F1N,S (CF{V-CF2-N=),SF% (1)-875 (2)-871 (1-3)12  (2-3)9-55 42

(3) -63-3

8T
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C F13NOS

CsF3H30;
CsF3H,0,
CsFsHsO3

CsFsHoN,OSSi
CsF¢HC1305
CsFeH,Cl,0,

C5F6H2C1203
CsFeH,0

CsFsH,05

CsFeH5Cl05
CsFgHs5N

CsFsH,0S
CsFeH, 04
CsF¢H,0P
CsF;HCL,O

(CF§"),CF®.N=SF§’F*(OCF5”)

CF{-CHY-CH,-CO,CH;
CH;0-CF2.CH®(CF{")-CcO,H

CF{"-CO-N=SF¥'=N-Si(CH;)s
(CF3),C(OH)O-CO-CCl,

c1,H|:0>(CF )

32

CLH-. 3
(CF5),C(OH)0O-CO-CHCl,

F. //—\ CFY
3)

F O F?
HO,C-CF$.0-CF?(CF")-CO.H

(CF§"),C(OH)-0-CO-CH,ClI
CF{’-CH$-CH*(CFY)-CN

(CF;);C(OH)-S-CO-CH;,

(CF3),C(OH)-0-CO-CH;

(CF{"),CH®-0-P(CH3),
(3)F 'F“)
@F.. LF
“’CFr-Z, Xc1z

16)H' (0]

(1) -69-2  (2) —-144-6
(3) +58-1 (ax)(4) +51-2 (eq)
(5) -83-3

—55-8
—68-0

(1) —65-1
(2) =752 (centre AB)

(1)-77-0  (2) +65-8
—89-28
-79-0

-89-15

(1) -83-45 (2) —121-05
(3A) —96-47 (3B) —91-50
(1) -83-56 (2) —131:56
(3A) —74-47 (3B) —81-90
(1) —88-94

(1) -662  (2) =70-7

-87-51
—88-56
-77-5

(1) -74-0  (2) —108-2
(3) —-128.4 (4) —123-2
(5) —-119-7

(1-2)42  (1-3)12:9
1-4)7-1  (3-5)10-1
(4-5)72  (3-4) 148

(1-2) 10

(1-2)10-5 (1-3)7-5
(2-3)7-5

(2-3A)(2-3B)10
(3A-3B) 160

(1-2)3 (2-3A) 15
(2-3B) 8 (3A-3B) 152

(1-2)1-3 (1-3)9-8
(2-4)7-5

(1-2)6-5 (P-1)6-5

(1-2) 2-0 (1-3) 139
(1-4)21 (2-3) 250
(4-5)226  (1-6) 5-4

78

67
117
67

37
122
120

122
121(a)

121(c)

122
117

122
122

124
125
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF,H;0; (CF{),C(OH)-0-CO-CH,F (1) —89-10 122
CsF;H,3S (CF{M),CF®.S.CH=CH, (1)=76-7 (2) ~162-4 (1-2) 10-7 69
CsF7H,CIS (CF§{"),CF®-8-CHS-CH,Cl (1)-769 (2)-164-3 (1-2)10-3  (2-3)2-0 69
(1) - . — . - . -
CsF,H,N,P F, }:_ N _NHCH, (1) =747  (2) —44-0 (P-1)5-5  (P-2)948 95
F E_N F®
CsF,HsNOS (CF“’)ZCF(Z’-SON(CHQZ (1) -=70-81, —72-90 75
(2) —180-21
CsF,ClO, @ F (1) -76-8  (2) -121-8 (1-3)16:7  (1-2)2-8 125
BE. Ny F® (3)-127-8 (4) —1165 (1-5)2-8  (2-4) 86
mCF (5) —129-9 (3-4)7-4  (2-3)244
o O (4-5) 292
CsF,Cl;,0 &3 F® (1) =734 (2)-104'5 (1-3)17-4  (1-5) 45 125
DF-y (L F® (3) -125-3  (4) -115-9 (3-5)80 (3-4)3-8
aCF, al (5) -119-1 (2-4) 117 (2-5) 4-2
G o 2 (4-5)228  (2-3) 244
CsFgH,0 CF{’.CFP-CO-CHY-CFY (1) -82:4  (2) -122-2 (1-2)1-:0 (2-3)1:2 128
(3) —63-5 (2-4)0-8  (3-4)9-2
CsFsH,0, FH—C ) (1) —81-4  (2)-129-4 120
o NCFYY,
FH-
CsFgH,0, (1) —139-2 120

H
(l)F

%

Q CFY

o CFY

(2)(3) —82-36, —80-66

0z
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CsFgHgN,S

CsFClL0,

C5F3C1202

C5F sC]zOz

CsFoH3;N,08

CsFoH30

CsFyClO,

CsFoClO,

CsFol

CsFsl

CF{M-CF@®.N=S(CF{")N(CH),
CF{"-CF®CI-CF$-0,CCFPQl

Cl

FjiOXCF‘;’
C(ll)F 0 CF?)

Cl
o) 2
F CF§
a )F OXCF(;)
Cl

(CF{"®),C=N-S(0)CF{’(=NCH;)

(CF§");COCHY’

CF{".CF?Cl1-CF$- 0,CCFSY

<3>F2 [OXCF(;)
F, o

CF2Cl
(X)CF3 FlS)
(2)CF3 CF 2(4)1

(CF{’),CF®  f®

|

(1) -86-5 (2)-74-4
(3)-79-3  (4) —69-5

(1)-78-6  (2) —140-4
(3) 847 (4) 658

(1) —58-5
(2)(3) —80-2, —80-6

(1)-50-6 (2)—-80-5

(1) -64-8  (2) 745
(3) =52-7

-71-0

(1)-78-5  (2) —140-4
(3)-84:3  (4)-761

(1)-79-4 (2) -68-4
(3) —81-7

(1) -60-8 (2) 571
(3) -101-6 (4) —54-7

(1) -76-2  (2) —158'5
(3) —62-0  (4) —56-6

(2-3) 185

(1-2)6-1
(2-3)7-8

(1-2)1

(1-2) 6-3
(2-3)7-2

(1-2)9-2
2-3)9:2
(3-4) 14-2

(1-2) 6-8
(2-3) 30-0
(3-4)6-8

4-5)1-2

(1-3) 84

(1-3) 875

(1-3)31-6
(2-4) 14-2

(1-3)13-2
(2-4)6-8

38

127

120

120

101

130

127
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

CsFoHgNP

CsF10N»0S8

CsF10N2S,

CsF100

C5FmO

CsFiil

CsFiIN
CsF1,HOP
CsF1,CIN
CsF1,08

CSF 1202

C5F13C002P

CF{".CFP-CFY-PFY-N(CHs),

(CF§"),CF®.NS-CF$-NCO
(CF§");CF?-NS-NC(S)CF5”
(4)F ‘F(Sl
(-S)F" ; F(G)
(Z)CF3 - - F(7)
”’F' O ‘Fm

CF{"-CF$"-CF§”-CO-CF$"

(CF§"),CF®-CFVI-CF{¥

(CFgl))ZCFQ)'CF(3)=NCF54)
(CFM"),CH®-O-P(CF$"),
(CF{"-CF{)(CF§)N-CF5Y-CF5Cl
(CF{");COSCF¥Y

CF{".CF?.0-CF?-CF¥-OCFY®

CF{".CF2-CFS-Co(PF{),(CO),

(1)-81-6 (2)-1259
(3) -115-8 (4a) —50-5
(4e) —67-7

(1) -80-7  (2) —142-9
(3)-73-7

(1)-749  (2)-133-6
(3) -51-5

(1) -126-5 (2) —-80-8
(3,4) —128-9 (5) —-126-9
(6) —135-3 (7,8) -83-6

(1) -840  (2) -123-4
(3) -120-1 (4) -79-8
(1) -70-7, -71-2

(2) -167-8 (3) -144-8
(4) ~74-4

1) -745  (2)-191
(3)-17-3  (4) =599
(1)-78-8  (2)—65-2
(1)-853  (2) -942
(3)-52:3  (4) 910
(5)-71-3

(1)-71:0  (2)-538

(1) -%90-7 (2)-91-9,91-7

(3)-93-9  (4)-59-4

(1) -79-67 - (2) -113.76
(3) —-58-21 (4)-14-88

(1-3)10-8  (3-4a) 6:0
(4a—4e)77 (P-1)5-2
(P-3)114  (P-4a) 900
(P-4¢) 1000

(2-3)5:6

(1-2)5-1 (1-2) 2-2
(2-3)7-2

(5-6) 253

(1-3) 45 (P-2) 100

(1-3)7-4 (1-4) 85
(2-3)15-6  (2-5) 130
3-4Y16:-1  (2-5196

(3-4)10

3-4)6 (P-3) 65
(P-4) 1348

Ref.

71

38

38

125

97

129(a)

132

72
99(a)

130
104

22(c)
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CsF 3N

CsFi3NO

C5F14Ge

CsFisNS

CeF3H,0,

CeF3H,0,
C6F3H9

CeF3Ho

CeF3HoN,OSi
CeF3sHoN,Si
CsF3H 0
CeF3Hs0,
CeF3H,oNO
CeFsCo04
CeFsH;N,

CF$’-CF$-CF5”-N(CF5"),

CF{)-CF2.CF$-N(CF{")OCFY

(CF5"),CF®-P(CF5"),

CF5"-CF{-Ge(CF5”);
(CF§"),CF?-N=SF{(CF{"),
CF{).CH®=CH®-CH$"-CO,CH; (E)

CF{"-CH¥-CH=CH-CO,CHj; (E)
CF{"-CH=CH”CH{CH,"CH; (cis)

(trans)
CF{’-CHY-CH=CH-CH,-CH; (cis)
(trans)

CF5-CO-N(CN)Si(CHs);
(CH,3)3SiN=C(CF3)CN
CF{’-CH®(CH;)-CO-CH,-CHj3
CF{"-CHY-(CH,),-CO,CH;
CF{"-CH®=N*(0")C(CH,),
CF$P-CF?-Co(CO),4
CF,
@}
N
CF

3

(1) —84-2
(3) -93-5

(1) -83-4
(3) -101-5
(5) —66-3

(1) -75-0
(3) —49-2
(1) —85.26
(3) -50-8

(1) -78-3
(3) +57-6

~65-2

~66-22

-58-9
-64-8
-671
-67-5

-76-84
=77-2
—69-5
—67-04
—65-7

(1) —82-36
—68-5

(2) ~128-0
(4) =551
) -128-4
(4) —66-3

@) -187-2

(2) -116-9

(2) —144-1
(4) —65-1

(2) —56-88

(1-3) 10-4
(3-4) 15-8

(1-2) 10-1
(2-3) 87
(P-2) 56-0

(1-3) 27

(1-2) 45
(1-4) 0-4

(2-4) 8-2

(1-3)6-1
(P-1) 15-8
(P-3) 88-8

(1-3) 139
(3-4) 12-8

(1-2)(1-3) 6:4,2:7

(1-4) 21
(1-2) 10-5

(1-2) 2
(1-2) 10-4
(1-2) 10-5

(1-2) 8-5
(1-2)10-2
(1-2)6

(1-3)6-5

99(a)

133

50

45(a)

78

117

117
117

117

63
63
137
117
32(a)
22(c)
87(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFeHeO> CF{"-CHY- CH®(CFY")-CO,CH,4 (1) -66:9  (2) —69-7 (1-3)10-4  (2-4) 85 117
CeFsHgO,S (CF3),C(OH)S-CO-CH,-CH; -87-52 122
CeF6CLN, CF, —-66-0 87(a)
Cl N
i
i@}
CF,
CeF7H,0,P F? (1) -67-0  (2)-743 (P-2) 1003 141
(1)CF3[O\IIJ/0]
CF,~o' o
CeF;HN,P VE.C NH™.CH.. (1) =749  (2)-41'5 (P-1)6:0  (P-2) 960 95
TN CH,CH, (2-3)3
NL /P\
F3C_N F(Z)
CF;H,N,P As above with NH-CH,-CH; replaced by N(CH,), (1) =749  (2) -44-8 (P-1)5:5  (P-2) 961 95
(2-3)1-1
CeFgH,0O CF{® (1) -82-71 (2) -111-86 (2-5) 16 (4-5) 60 121(a)
(S’H@F(Z’ (3) —-93-0 (4) —-112-6
14)F O CF;‘)
CgFsH;N WCF, F9 (1)(4) 597 (2) -110-3 (2-5) 30 (1-5)7-5 142
— (3) -171-3
(SPH NCF(34)
(3)F
CeFsH NP CFiP-CF?-PF{N(CH,-CHs); (1) -82:5 (2)-1199 (2-3a) 16:0 (3a-3e) 70 71

(3a) -51-5  (3e) —66-9

(P-2) 116  (P-3a) 897
(P-3¢) 1050

vT
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CeFsN>

CeFsN2

CeFoH

CgFgHB T2

CngHth

CgFoH3
CeFoH30,
CeFoClO,

CeFsCIO;

CeFoCl3;0

CF,
Fo~N
@
12)F N
CF3(“
N
F O CF,
CF, F®
N
CF{"-CF$-CFg-CF$Y-C=CH®
CF{P.CFYP-CFY-CFY-CBr=CHBr
CF$"-CF-CF5-CF5"-CBr,-CH,Br

(CF3)3C CH=CH2

(CF5);C-0-CO-CH3;

3) F F(l)
12»]:;_@"(:]:(35)
(I}CF:’
R o
a O
(S)F F@
OF. a CF(:)
Cl—
(l)CF' O 0
13)F FM)

(1) —66-7

(1) —69-5

(1) -81-6
(3) —-124-0

(1) -81-6
(3)-1214

(1) -81-6
(3) —115-4

—67-6
-70-1

(1) -75-9
(3) —125-3
(5) =747

(1) -77-1
(3) —-108-9
(5) -74-9

(1) -76-4
(3) —118-5
(5) -71-0

(2) —145-3

(2) —82-0

(2) -126-2
(4) -99-6

) -126-2
@) -106-1

(2) —126-2
4) -102-5

(2)-1153
4)-174-9

(2) -118-7
(4) —181-1

(2) -110-9
(4) —153-5

(4-5)5'5

(1-3) 25-2
4-5)9-5
(2-5)2-3
(2-4) 18-1

(1-2) 18-0
(1-3)2:5

4-5)11-5
(2-3) 262

(1-3) 17-5
(3-5) 14-0
(2-4) 144
4-5)5-5

(1-2)2:5
(3-5) 156
(2-3) 260

(1-4)7-1
(3-5) 150
(2-5)2'5

(1-2) 2-5
(3-4)1-0
(2-5) 37
(2-3) 248

87(a)

87(a)

144

144

144

145

130
125

125

125
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

CeFsCl50

CeF1o

CgF10HCIO

CsF10HN3

CsF10H3N

CsF1o0HeN2S

CoF10CLO

CsF10CLLO

(3,F F@

@) - CF‘,S’
Cl— Cl,
‘”C‘F:, (0]

CF{"CF$-C(CF§")=C=CF}"

CFy.CF{*-CF-0 CFY

Cl H(S)
CF3y"CF;'CFy’ H

4
¢ ’CF,N\N,,N

CF{V.CF®H®. CF‘;”‘C{“’—/NCFSS)

CH,

(50:50 mixture of two enantiomeric pairs)

(CF§"),CF®-N=S(CF§”)N(CH{");

OF F
(Z)F_ A __F
(I'CF:sTUTCFs
ca O a
OF ‘F

@F.) —F
(I)CF3 - ~Cl

a 9 cr,

(1)-77-4  (2) -120-7
(3)-93-3 (4)-163-1
(5)-71-3

(1) -87-7  (2) -116-5
(3) —65-7  (4) -95-7

(1) -83-4 (2)-131-3
(3)-86:4 (4) —62:0

(1) -80-7
(2)@3) -105-7, 1251
(3) -57-4

(1)-749 (2)-213'5

(3) —122:8 (AB system)
—124-9 (AB system)

(4) —188-4, —189-4

(5) -59-7

(1) ~—80-8 (2) -135-8

(3) -70-6

(1)y-77.8 (2)-107-8
(3)-128-2

(1) -76-9  (2)(3) —-120-4

(1-2) 16-8  (1-4) 132
(1-3)1-8 (3-5) 14-5
3-4)17 (2-4) 81
(2-5)2-1 4-5) 57
(2-3) 254

(1-3) 3.0 (1-2)1-2
(3-4)3:0 (2-3) 81
(2-4) 4-2 (1-4) ~1

4-5)7-5

(2-6) 45

(1-2)54 (3-4)1-3

(2-3) 230

125

146

86

142

142

38

125

125

97
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CeF10CoO3P

CeF100

C6F1003

Ce¢F1:HO

CeF1:H3N

CeF11CI0

CsF1:Cl0,

CeF1,CIO,

C6F12

CeFi12

CF§"-CF{-CF§”-Co(PF$¥)(CO),
CF§".C=C-0-CF{-CF$"-CF§"
(CF$"),CF?-0,C-CF$-CO-F¥

(CF$"),CH™-CO-CFP-CF§
CF§"-CF¥-CF$)-CF*Y—N-CF{?
N/
CH,

CFY'Cl-.CF?-CFP(CF®)-0-CFS'=CFY

CF{Cl-CF?(CFY)-0-CF$Y-CO-CFS”
(CF$"),CF®.0-CF-CO-CFCl
(”CF3 s CF(;)'CF:;

(Z)CF:, F(z)

(CF3),CF® @

(3)F CF;S)

(1) =79-75 (2) -114-36
(3) —50-78 (4) 1427

(1) -52-8  (2)-88-7

(3) -131-2  (4) —84-3

(1) =792 (2)-142:3

(3) —111-5  (4) +20-3

(1) —63-4  (2) —123-6

(3) —81-9

(1) -81-8

(2)(3) —124-0, —126-8

(4) —189-7 (5) —60-6

(1) -66-4  (2) -117-6
(3)-1343 (@) -777

(5)(6) —114-0, —121-1, -132-5
(1) —68:8  (2) —140-3

(3) =790  (4)5) -75-1

(1) -81-3  (2) —145-6

(3) =735 (4) —66-2

(3-4)6
(P-4) 1373

(1-2)2:4

(1-2)2:9
(1-4) 6-8
(2-4) 0-4

(2-)21-5

(1-2)1-2
(2-3) 21-5

(1-C1) 276
(3-Cs5) 292

(1-C1) 288
(2-C3) 25
(4-C4) 231
(5-C4) 42

(P-3) 62

(3-4) 10-1

(1-3)1-1
(2-3)0:3

4,5- )45

(1-3) 57
(3-4)7'5

(2-C2) 276
(4-C5) 33

(2-C1) 26
(3-C3) 231
(5-C5) 274
(4-C5) 31

22(c)

86

147

128

142

148

143

143

149

149
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CeF12 CFyCF’.CF{"CF®  F™ (1)-837 (2)-129:0 (1-3) 107 (1-4) 25 150
= (3)-127-0 (4)-120'5 (2-3)3:5  (2-4)12.7
OF F© (5) -193-4 (6) —91-7 (2-5)3-6  (3-5)7-1
(7) -108-1 (3-7)40  (4-5) 14-1
(4-6)5-8  (4-7) 282
(5-6) 402  (5-7) 1172
6-7)51-8
CsF12 CF{".CFY-CF$.CFY-CF®=CF¥’ (1)-837 (2)-129 93
(3)-127  (4) -120'5
, (5) 1934 (6) —91-7, -108-1
CeF1z CF{"-CFY-CF®=CF-CF,-CF, (1)-87-1 (2)-1243 93
(3) —158-9
CsF12 CF{".CFY-CFY.CF“=CF®.CF{ (1) -83-7  (2)-1309 93
(3)-121-9 (4) -160-7
(5) —160-7 (6) =72:3
CgF12H,CIO,P [(CF;),CH-0LPCl -77-8 72
CsF12H3;0,P [(CF;).C(OH),PH -73-8 73
CeF12N,0,8 [(CF{Y?),C=NIS(O)CF{[=NC(O)CF$"] (1) —68-1  (2) =635 101
(3)-745  (4)-568
CeF1,0 CF{"-CF2-CF®(CF{M)-0-CF®=CFY (1)@4) =77-8, =79-7 148
(2) 1239 (3) -1366
(5)(6) —114-2, —120-6, —133-1
CeF1,0 (CFP),CF?.CF$.CFY-CO-F® (1) =709  (2)-184-6 151
(3)-112.7 (4) -115-7
(5) +21-0
CeF120 CF{"-CF?-CF®.CF¥(CF$")-CO-F® (1) -81-6  (2) -124-6 (1-3)10:5  (1-4)2:4 152

(3)-117-9 (4) —-180-0
(5)-73-0 (6)+32:3

8T
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CeF120

CsF120

C6F120

CeF1,0

C6F1202

CsF1203
C¢F1H

CeF13H

CeF13H,05P
CeF13Cl

C6F15C10,

CsF13ClO,

CeF13CILN

(CFgX))ZCF(Z)_ CF(S)(CF?)) .CO- F(S)

®(CF3)y—F7”
(I)Fz FZ(A)
o
“F  CFy

(3)F_ R . _F(G)
“CF, F7

wg' O ‘F(sJ
CF4"-CO-CF$-CF5-CF5"-CFY
(CFM),CF?.0-CF$-CO-CFYY

CF{"-CO-00-C(CF?);
CF{-(CFP),-CFH

CF$"-CF9-CF5-CH®(CF5"),

[(CF§"),CH®-0},PF?
(CF{M,CC1-CFY-CFY-CFYY

(CF{M,C-00-CF2-CFYCl
(CF§{M);C-00-CF®CI-CF§’

CF$"-CF-N(CF5”-CF5"Cl),

(1) -72-1
(3) —182-1
(5) +31-9

(1) —69-9
(3) —113-5

(1) -1245
(3) -122-1
(5) -73-1
(7) -73-4

(1) -76-4
(3) -122-4
(5) —83-2

(1) -81-4
(3)-75-8

(1) -70-0

(1) —83-7
-132-5

(1) -79-4
(3) -110-1

1)-77-3
(1) —66-7
(3) —121-7
(1) —69-42
3)-71-1
(1) —69-50
(3) -81-0

(1) -81-2
(3) —86-1

(2) -176-4
(4) =71-5

(2) —63-0
(4) —86-4

) -80-1
(4) -126-4
(6) —1823
(8) -82-3

(2) -119-1
@) -127-1

(2) —145-4
(4) -75-2

(2) —69-8

(2) -126-1, -129-3
(3) —140-9

(2) —124-0
(4) —60-7

(2) +52-0

(2) -107-5
(4) -80-1

(2) —83-0

(2) —-83-2

(2) —-88-7
(4) —68-0

(1-2) 129
(2-4)2-0

(2-4) 107
(3-4) 268

(1-3)5-5
(2-3) 21-2

(3-5)(4-5) 7-0

(1-3) 6-0

(1-2) 2-5
(1-3) ~0

(1-2)0-4
(1-3) ~0

(2-3) 129
(1-3) 19

2-3)3-7
(7-8) 140

1-2)2:3
(3-4) 5:6

(P-2) 1270

(2-3)9-0

(2-3)2-5

152

152

152

97

143

153
93

123
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

CeF13l (CF{"),CF?.CF®1.CFP®.CFP (1)-69-7 (2)-168-2 (4-5)284  (4-6) 10-0 129(a)
(3) —143-5 (4)(5) —110-6 (5-6) 10-0
6) =775

CgF;50,P “"“(CF,)ZC—O\ (1)-70-2  (2)-67-8 (P-1)15-0  (P-3) 1425 155

PF® (3) —26-8 (1-3) 85
/
(CF,),C—0

CeF14HN (CF$"),N-CF?-CH(CF$), (1) -54-2  (2) -80-0 (1-2)12:1  (1-3) 1-5 99(a)

(3) —63-6 (2-3)109 (3-4)7:2
(2-4) 12-8

CsF14HNO, CF{"-NH"-CF{-00-C(CF$); (1) -80-2  (2) 683 (1-2)83  (1-4)40 153
(3) —69-2 (3-4) ~4-0

CsF1sH,NOP PFS(NH)OC(CF3),C(CF3),0 (1) -61-5 (2)-68-4 (P-1) 837 156

D At —90°C  (la) -51-8 (P-1a) 733 (P-1e) 950

(le) ~69-9 (1a-1e) 67-1 (1a-3) 39-1

CeF14CIN (CF$P),N-CF2-CF®(CFYY)-CFY'Cl (1) =546 (2) -84-5 (1-2) 14-4  (1-3)17-7 99(a)
(3)-174-3 (4)-735 (1-4)2-6  (1-5)3-0
(5) ~62-3

CeF14CIN (CF{),N-CF-CCI(CF$"), (1)-53-8 (2)-77-3 (1-2)16-2  (1-3)3-2 99(a)
(3) =70-1 (2-3)12-8

CeF140, CF{"-0-CF?(CF$)-CF(OCFs)-CF; (1) —53-1, —=53-2 151
(2) -77-0, =781
(3) —139:2, -141-0

CF140, CF{"-CF,O-CF?-CF,-0-CF,-CF; (1) =905  (2)-91.7 104

CF1sH,0,P [(CF{"),-CH-O},PFY (1) =760  (2) —65-0 (P-2) 845 157

CeF1sN (CF$?),N-CF?-CF®-CF$-CFY’ (1) =551 (2)-923 (1-2)15-6  (1-3) 81 99(a)
(3) —-124:4  (4)-129-0 (3-5)10-4  (2-5)2+4
(5) —83-8 (2-4) 15-2
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CeF1sN

CeF16N2S

C7F;3H,CIN,O4

C7F3H3Br20

C,F3H;CINO,

C,F3H5CINO,

C,F3H;3CINO,

C;F;H;Cl,

C,F3H;51,0

(CF§"),N-CF$-CF®(CF$"),

[(CF§),CF®-N=LSF5”

NO,
‘7'CF3C1
NO,

“HO_ Br

-

o1
o

a
Z
2

ol
o
- a

(4)

o]
(@]

(”CF3

©

8
—

(1) —55-5

(3) —184-4

(1) -81-0
(3) +67-4

(1-2)(1-3) 14, 17
(1-4) 2-3 (2-3) 59
(2-4)11-:3  (3-4)6-5

(1-2)42 (1-3)2-1
(2-3)86

(F-C1) 36-4 (F-C2)3-6
(F-C4)1-0 (F-C7)273-5

(1-2) —0-641 (1-3) —0-578
(1-4) 0-271

(F-C1) 346 (F-C2)4-0
(F-C4)1-.2 (F-C6)3-5
(F-C7) 272:5

(F-C1) 34-6 (F-C4)0-8
(F-C6)5-6 (F-C7)273-8

(F-C1) 33-0 (F-C2)1-7
(F-C4)0-7 (F-C6)5-6
(F-C7) 273-6

(F-C1) 32-1 (F-C2)1-8
(F-C4)1-3 (F-C6)5-3
(F-C7) 272-8

(1-2) —0-680 (1-3) —0-600
(1-4) £0.10

99(a)

42

166

167

166

166

166

166

167
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FsH Br Br (F-C1) 31-2 (F-C2)2-0 166
o (F-C4)1-0 (F-C6) 5-5
CF
3 (F-C7) 2731
C,F5H,Br Br (F-C1) 33-0 (F-C2)3-9 166
(F-C4) 12 (F-C6) 3-8
CF; (F-CT7) 2726
C;F3H,Br (F-C1) 32-9 (F-C2)3-8 166
CF, Br (F-C4)1-6 (F-C7)272:0
C,F;H,4BrO HO (1-2) —0-648 (1-3) —0-683 167
“’CF,@m (1-4) —0-718 (1-5) —3-069
2 Br
C,F;H,Cl a (F-C1) 31-3 (F-C2)2-0 166
(F-C4) 1-1  (F-C6) 5-3
CF; (F-C7) 2726
C;F;H,Cl (F-C1) 33-0 (F-C2) 3-8 166
CF Cl (F-C4) 1-6 (F-C7)271-7
C,F5H,CIO OH (F-C1)33-1 (F-C2)3-9 166
@ (F-C4)1-5 (F-C6) 3-9
CF3C1 (F-C7) 2720
C,F;H,1 (F-C1) 30-8 (F-C2)2-0 166

0
-
@

(F-C4)1-0 (F-C6)5-6
(F-C7)273-8

(44
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CrF3H,l

C,F;H,NOS

C,F;HNO,

C;F;H,NO,

C7F3H5

C,F3HsCIN

C;F3;HsCIN

C,F;HsO

C,F;Hs0

0
]
@

4
7
o]

CF,4

©

o
Z

©

“CFy

N

CF

O
o

H,N
a

Z
=

CF

Q

T
Q

Q
]
@

CF

Qs
I

—63-59

(F-C1) 32-8 (F-C2)3-9
(F-C4)1-3 (F-C6) 3-8
(F-C7) 272-9

(F-C1) 33-9 (F-C4)1-0

(F-C6)5-3 (F-C7)272-9

(F-C1) 34-0 (F-C2)4-0
(F-C4)1-1 (F-C6) 3-6
(F-C7) 2724

(F-C1) 32-2 (F-C2)3-9

(F-C4)1-4 (F-C7)271:5

(F-C1) 30-6 (F-C2)2-0
(F-C4)1-1 (F-C6)5-4
(F-C7) 272-3

(F-C1) 32-4 (F-C2)3-9
(F-C4)1-7 (F-C6) 4-0
(F-C7) 2720

(F-C1) 30-5 (F-C2)2-0
(F-C4)1.2 (F-C6)5-0
(F-C7)271-9

(F-C1) 32-4 (F-C2)3-9
(F-C4)1-2 (F-C6)3-9
(F-C7) 2721

166

168

166

166

166

166

166

166

166
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F3HgN H,N (F-C1) 29:7 (F-C2)19 166
(F-C4)1-1 (F-C6) 5-3
CFy (F-C7) 271-8
C,F3HgN NH, (F-C1) 31-6 (F-C2)3.9 166
(F-C4) 13 (F-C6) 4-0
CF4 (F-CT) 272-0
C,F;HgN (F-C1) 32:5 (F-C2) 3-8 166
cn@m{z (F-C7) 270-3
C,F3H,0 -76-0 117
T CF3-COz<j
| oz T |
C,F;H,0 CF{"-CH®-CO-(CH,)5-CH, —69-5 (1-2) 85 137
C,F3H0, ~76-12 117
CF,COZG
C,F3Hy, CF{P-CH®=CH® . CH"-(CH,),-CH; (cis) —59-6 (1-2) 82 117
(trans) —65-3 (1-2)(1-3) 59, 2:0
(1-4) 2-0
C,;F;Hn, CF$"-CH?-CH=CH-(CH,),CH; (cis) —67-5 (1-2) 10-7 117
(trans) —68:0 (1-2) 10-8
C,F3Hi3 CF{P.CHP(CH,),-CH; —67-9 (1-2) 10:6 117
C,F3H,,05P CF;-CH,-CH,-P(O)(OCH,CH,), —68-9 (1-2)9-6  (1-3)4-2 84
C,F,H3NO, NO, (7-C1) 34-8 (7-C2) 40 166

(7-C4)1-3  (7-C6) 3-6
(7-C7) 272-0

ve
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C7F4H3N202

C7F4H3N202

C;F4H,

CFH,

CrFH,

CF.H,

C7F4H48fN

C,F,H4BrN

NO,

CN> CF®H-CF%’

NO,

O CF®H-CFy’

=

CF:‘@ -

Br
O CF®HCF}’

N

Ol
~ CFPH.CFY’

(1) -78-5

(1) -78-6

(7) —61-571 (2) —114-763

(1) =76-5

(1)-79-1

(2) —203-9

(2) -207-0

(2) —199-5

(2) —202-5

(7-C1) 32-8 (7-C2)2-3
(7-C4)1-0 (7-Ce6) 4-7
(7-C7) 271-5

(2-7)12-8  (2-C2) -255'5
(2-C7) -1-0 (7-C2)2-6
(7-C7) -271-8

(7-C1) 33-3 (7-C2) 3-9
(7-C4)1-2  (7-Cé6) 3-8
(7-C7) 2717

(7-C1) 33-0 (7-C2) 3-8
(7-C4)1-4 (7-C7)271-7

169

169

166

408

166

166

169

169
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F.H,BINO Br (1)-739  (2) -206-6 169
9 CF(Z)H_CF(;)
$
(0}
C,F4;H4BINO Br 1)-77-9  (2) -205'5 169
<N> CF?H-CFy’
4
O.
C,F,H,CIN cl (1)-77:5 (2)-201-3 169
O CFPH.CF}"
N
C,F,H,CIN (1)-78-5 (2)-202-5 169
Cl O CF®H-CFY’
N
C,F;H,CINO Ql (1) -74-9 (2) —209-1 169
CN) CF*H-CFy’
¥
(0}
C,F,H,CINO 1) -787 (2)—-202-9 169
Cl CN> CF?H-CFY
¥
o
C,F HsN 1)-79:5 (2) —202-5 169

@CF‘”H-CF‘;’

N

9¢
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C;F,HsNO
C7F,HeN,

C;F4HgN,O

C7F4H80
C7FsH4N

C,FsH4N

C;FsH4sNO

C7F5H6N

C,FsH,0,

N-oxide of above
CF®H-CF§{"
CH
3 N

»

N
3,
CF*H™.CFy

CH, qu

N
+
o

CF$-CF®=C(CH;)CO-CH,CH;

F®
O CF(Z)H“)'CF(;)
N
5
13)F
® O CF"’H“’CF‘,’)
N
5)
FS
9 CF(z)H(‘)'CF‘;)
¥
(0]
Z/ N \XCF?"CF‘,”
CH,

CF$"-CF®=CF®.CO,CH, CH,-CH; (E)

(1) -78-7
(1) -77-5

1)-77-3

(1) —68-4

(1) -78-5
(3) -127-5

(1) —80-1
(3) —128-5

(1) -77-0
(3) -117-0

(1) -83-4

(1) -62-5
(3) —150

(2) —204-5
(2) —206-0

(2) —204-0

(2) —122

(2) —205-9

(2) —202-9

(2) -211-5

(2) —106

(2) -151

(1-2) 13

(1-2) 13-4
(1-4) 67
(2-4) 44:5

(1-2) 12-4
(2-3)3-4
(3-5) ~7

(1-2) 13-0
(1-4) 67
(2-4) 422

(1-2) 2-8

(1-2) 5-5
(2-3) 120

(1-3)6

(1-3) 67
(2-3)9:5

(1-4) 6:2
(2-4) 44-2
(3-6) ~3

(1-3) 13-0
(2-3) 26.0
(3-5)6:0

(1-3) 15

169
169

169

137
169

169

169

137

170
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FsH,0 OF CFY (1) -66-8  (2)-101-1 (1-2) 240 (1-3)9-6 171(a)
e (3) -92.7 (2-3) 46-4

AN
OF OCH(CH,)-CH,-CH,4
C,FsHgO CF{"-CF$-CH(CH;)-CO-CH,-CH, (1) —83-7  (2)-119'5 (2A-2B) 279 137
C,FsHo08 CF{-CO-CF2-SC(CH;)3 (1) =736 (2)-83-4 (1-2) 79 143
C,FsH,,CIO CF{"-C(OH)(CH,CH,CH,CH,)CFCl (1) =744  (2)-62.0 (1-2) 11-4 4
C7F6H4N2 . CF3 —67'4, —652 87
CH,” N
3| )
=N
CF,
C;FsHs (CF3),C=C=C(CHa), —63-5 172(a)
C,FgHs0, CF{.CFP®.cFYH®.CO,CH,CH,CH, (1) -81 (2)-121 (2-3)300 (2-4)12 170
(3) —126+5 (4) —206 (3-4) 14 (4-5) 48
C,FHoO5PS (CF5),C=C(SCH,)P(O)(OCH5), —-60-05, ~57-72 173(e)
C,F¢H,,CIOP (CFP?),CHPO-PCI[C(CH;)s5] 1) ~741  (2)-73-5 (1-2)8:0  (1,2-3)5-7 72
]
C,F4H;oN;OP (CF3),C=N-P(O)N(CH3),CH,-CH,-NCH; —68-3 140
C;F¢H,;04P CF{-CFPH®.CFY™.P(O)(OCH,CH3), 1) =751 (2)-2165 (1-5) ~11  (2-5)42-0 84
(3) —123-47 (4) —-129-53 (3-5) ~11 (4-5) ~11
(3-4)328  (P-3,4) ~93
C,F¢H,,05P CF{.CF?(CF$H)-P(0)(OCH,CH3), (1) =745  (2) -200-1 (P-2)71-0 84
(3) —1335
C,F;H, (CF$"),CH®.CF?=C(CHY"), (1) -67-0  (2)~126'5 (1-2)80  (1-3) 80 172(a)
(2-4)80  (2-3)266
lf 1
C,F,HgNO,S (CF§"),CF®-S(O)N-CH,-CH,-O-CH,CH, (1) —=70-84, —72-75 (1-2) 10 75(a)

(2) -179-32

8€
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C,F,HgNO,S
C,F;H,oN,PSi

C7F7H100P
C7F7Bl'

C,F,ClLN

C,F,CLLN

C7FgHsN

C7F 3H5

C7F8H7O3P

(CF),CF?-S0 .N-CH,-CH,-O-CH,-CH
3')2 2 272 22

AN EQ N . CH..-N
(CF3’),CF “-N=S8-N(CH3)CH,-CH,-NCH;

“FsC_N  NHSi(CH,)
/2N 3

N
\= 4 \ (2)
N F

(CF$"),CH®'0-PF®-C(CH5)s

Br_ o
“’CF;“’

©) (5}
14)F F(S)

(3) N\
CF, @p  FM Cl

Cl

As above

(4)(:}:3 F(S)

'y C—N—CFY’
CF"’H‘;’/ CH,

I
(CH3),C-CF?(CF{)-CF.CF

F(2)

CH,CH,CH,0
sLha,Lny \l/oleF';'
F/ \0 CF,

(1) -72-13
(1) —-80-6
(1) =75-2

(1) -74-0
(1) -52-6

(2) -170-36
(2) -130-0
(2) —29-2

(2) —115
(3) —122-4

(4)(5) —146-6, —152-8

(6) —133-2

(1) —144-3
(3) =727
(5) —146-0

(1) ~144.7
3)-731
(5) —146:3

(1) -59-4
(3)-101-8

(1) -75-9

@) -1347
(4) —140-6

(2) -135-0
4) —140-9

(2) -222-8
(4) -59-2

(2)(3) —128-4, —129-8

(4) —194-0
(1) —66-0

(2) -59-2

(1-2) 8

(P-1) 6-0

(1-3) 5.7

(2-3) 12
(3-4) 12

(2-3) 120
(3-4) 12-0

(3-4) 18
(2-6) 49

(P-2) 907

(P-2)970

(P-2) 1130

(2-4)4-5
4-5) 5

(2-4) 4-2
(4-5) 5-4

@-5)8

75(a)
140
95

72
430(b)

174(a)

175(a)

142

176

141
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
F 1
C;FgH;oN;P (CF$"),C=N-PF$-N(CH;)CH,-CH,-NCH, (1) —69-2  (2) =752 (P-2) 1067 140
C,FH;0 “E__F® (1)(3) —64-4, =729 (1-2)(2-3) 21, 6 146(a)
| 2) —109-6 (4-5) 56 (1-3) ~2
1), —_ . _ .
CFs_ /~ocH, (4)(5) —58-8, —49-0
aF CFY
C,F,H;0 “E__F® (1)(3) —60-3, =70-3 (1-3)11-5 146(a)
(2) 1-98:5,-1165
@F __/ OCH, (4)(5)other peak not detected
“)CFJ CFg”
C,FoH;0 WCFy  pow (1)(3) -62-2, ~77-0 (4-5) 210 146(a)
@ E 2) -172-0
F @)(5) 1167, -118-2
®CF, OCH,
C,FoHs (CF,),C H —67-9 145(2)
H CH,
C,FoHgN,0SSi (CF{P@),C=N-S(0)CF[=NSi(CH,);] (1) —63-1  (2)—66-8 101
(3) -55-1
C,F,H,08i (CF);COSi(CHS); -74-2 (1-2) 0-2 130
C,F1oH, 0O CF{"-.CF®.CH(CF$)-C(OCH3)=CF5'® (1)(4) —64-5, —86-6 (2-3)286  (5-6) 68 146(a)
(2)(3) —121-25, —-118-55
(5)(6) —98-5, —112.7
C,F,0H,oNP CFY-CFP-CF®-PF{N(CH,CH,), (1)-819  (2)-126'5 (1-3)11-2  (3-42) 5-0 71
(3) —116-8 (4a) —53-7 (4a-4¢) 76  (P-1)5-4
(4e) —65-9 (P-3)116  (P-4a) 900

(P-4¢) 1003

(114
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C/F100

C;F11HuN

C,F1:C150

C;F,CL0

C7F11C130

C7F11Cl30

C7Fl2

C71::12

@CF, CFY
“CF3” “COF®
CF(SI)_CF(IZ)_CF;S)

NCF

Wy 4(6)
CF"'H; H,
1S)F ’F(g)
BE.. ! CF‘;’
mCF;'CF;Z’G’ ; al,
ca ©
(S)F F(s)
(4)F__ a CF(;)
CF;‘)'CFZ(""”-. L,
c O

'3)F F“

(2)F-- 4 CF;5)(6)CF(37)
(CF,— a,

ca ©

BE F@

@p) . CF;S)(G)CF(;’
“CFy- Cl,

a
=}

(1 )(CFg)z ;3)
ACF =IF®

(1)(2) —63-6 (3) —70-4
(4) +29-7

(1) -594  (2) 2208
(3)(4) —119-8, —125-8
(5) -81-5

(1)-78-2  (4) -109-0
(5)-117-0  (6) —1526
(7) =70-9

(1)-778  (4)-1185
(5)-90-5  (6) ~162:0
(7y-71-5

(1) -80-6  (2) —108:0
(3)-117-1 (4) -154-1
(7) =76-6

(1)-81-0  (2)-1179
(3) 913 (4)-1614
(5)-115-2  (6) -120-2
M =775

(1)(3)(4) —63-0, —65-0, —72-4
(2)(5)(6) ~71-3, —73-0, —105-8

(1)-69-3  (2) ~65-9
(3) 1153 (4) -95-3

(3-4) 10

(2-6) 48

(1-4) 41
(5-7) 141
(6-7) 5-2

(4-5) 254

(5-7) 15-0
(6-7) 5-7
(4-5)258

(1-3) 163
4-7)17-9
(2-3) 254

(1-2) 15-8
(1-3)2-5
(3-6) 19-4
(4-5)3:6
(2-3)255

(1-3)9-8
(1-4) ~2
(2-3) 30

(1-5) 49
4-7) 3:6
(4-6) 14-7

4-7)2-3
(1-6) 3-3

(1-2)12-2
(2-4) 147

(1-4) 10-4
(3-5) 34-3
(2-7)3-6
(4-6)4-8
(5-6) 300

(1-2) 3-0
(2-4)9-6
(3-4) ~6

177

142

125

125

125

125

146

146
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CiFiz P F (1)(3)(@4) —62-0, —63-5, ~70-5 146
(2)(5)(6) 716, =728, —103-6
(Z)F @
___/ CF}
CF,  CF,
C,F1oH;0,P [(CF3),C-OHLPCH,; ~70-0 73
CyF1,HaN,0 (CF$"),C(OCH;)-NH-N=C(CF?*®), ) =75-4 178
(2)(3) —67-3, —64-6
C,F1,Hs0,P [(CF;),CH-O],PCH; —-76-5 124
C7F12H505P [(CF§"),CH®-0LP(O)CH,4 ~76-8 (1-2) 56 124
CiF1203 (CF§"),CF®-0CO-(CF§"*),-CO-F*® 1)-792  (2)-142:2 (1-2)2:0 147
(3)4) -118-7, -119-2
(5) +23-8
C,F1,0, (CF{M),CF?-0CO-CFY-0-CF$-CO-F® (1)-79-0 (2)-142:5 (1-2) 20 147
(3)4) ~76:7,-77-3
(5) +13-0
C,FsH (CF‘;’);CF(Z’ H 1) =75-7 (2) —180-8 146(a)
PN WA (3)(4) —62-0, —625
CF, CF}§
C7F13CIO CF$"-CO-CF$-(CF$);-CF$YCl 1)-762  (2) —=120-6 o7
(3) -122-4 (4) -69-4
C;F15Cl0, CFC1-CFP-CF®(CF{)-0-CF®(CFP)-cO-F™ (1) —67-7 148

(2) -116-3, -117-2
(3) -135-3, -136-2

(4)(6)-76-2,-77-4,-80-6,-81-0

(5) —124-8, -125-3
(7) +23-1, +23-0

[44
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CiFis

CsF1H,

C;F14H505P

C7F 14H502P
CF14N,0

C,F140

CF1,0

CF 140

C;F140

CFyCFyCF"CF;"CFy>  F®

(G)F F(7D

(CF§"),CH®-CF{-CF5"-CF3"-CF3’H"”

F®
F\ : /O CF‘,”)Z

VAR CF
cuo o CF:

[(CF$"),CH-O1,PF5”-CH;
F®

(4)F2 F;Z)
*F, ~ (1)

2 "N~ "ON(CF;),
(CF§"),CF®.CF5-0-C(CF5")=CF5’

(CF{M),CF?.CF$)-CFY-CF-CO-F®

CF$"-CF{-CFf)-CF3"-CF®(CF5”)-CO-F”

CFY.CF?-CFY-CF¥(CFYCF)-CO-F”

(1) -837  (2) -129:5
(3)-1259 (4) -126-9
(5) —121-1  (6) —193-0
(7) 915  (8) —108-1
(1)-61-6  (2) -110-9
(3)-1282 (4)—121'5
(5) —136-2

(1) —687  (2) —64-0
(1) =730 (2)-35'5
(1)-703  (2) -122.7
(3)(@) —136-9, —137-8
(5) —93-9

(1)-74-5 (2)-187-8
(3)-787  (4)—667
(5) —88-9, —81-1
(1)-71-0  (2) —184-5
(3)-112-8 (4) —120-2
(5) —118-2  (6) +20-9
1) 816 (2) 1265
(3)-1209 (4) -117-4
(5) —180-1 (6) =727
(7) +32°3

(1) -807  (2) -123-8
(3)-115-8 (4) -178.9

(5A) —117-5 (5B) —120-9

(6) —80-5

(7) +33-7

(1-3) 10-1
(2-3) 2-5
(2-5) 3-4
(4-5) 147
(4-7) 28-2
(6-8) 1175
(7-8) 53

(1-4) 2:5
(2-4) 14-7
(3-6) 3-7
(4-6) 62
(4-8) 3-8
(6-7) 40-6

(1-6)(2-6) 7-2 (4-7) 6-3

(5-7)51-0

(P-2) 903

(P-2) 846

(1-3) 10-3

(1-3) 11-0
(4-6) 139

(1-4) 26

(1-4)2-0
(5A-5B) 290

150

123

155

180
179(a)

96

151

152

152
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F1,0 “’F CFY'CFY! (1) -124.9 (2) —80-3 (2-4)12:4  (2-3)36 152
3 F"’ (3) -121-7 (4) -126-2 (3-4)270  (6-7) 15-5
2CF, _F® (5)—121-2  (6) —81-6 (7-8) 11-3  (8-9) 142
“’F 0] Fm (7) -182:3 (8)—-72:6
(9)-77-8
C,F140 @E CF"’CF‘°‘ (1) -128-8 (2) -81-7 (3-4)272 (8-9)142 152
BIF.. F? (3)-121-9 (4) -1136
2CF,-- F® (5)-121:4 (6) -81-5
RN o) Fm (7) -184-2 (8) —87-2
9) -71-7
C,F1,0 “'F CFy' (1) -121-6 (2) -81-3 (1-2)12:5  (2-5)2-6 152
OF LF (3)-122:3 (4)-1276 (2-6)2:6  (3-4)296
CF2.CF® F® (5) -120-8  (6) —126-1 (5-6) 268 (9-10) 144
mF F(m) (7)-73-1 (8) —182-3
9)-75-0 (10)-78-3
C,F1,0 S CF{ (1) -126:5 (2) —81:2 (1-2)11-8  (4-5) 266 152
@E _Z—Xfm (3)-123.7 (4)-1160 (8-9) 140
@ CEB) (8) (5) -121-9 (6) -74-8
CF e wp O FF@, (7) -186:8  (8) —81-9
9) 735
C,F140 “E CF}CFy CFy’ (1)-92-1  (2)-79-8 (1-2)130  (5-7) 105 152
D ~F® (3)-125-1 (4)~-1251 (7-8)2:0  (9-10) 144
BF —F*® (5) -117-4 (6) -125'5
mF' o ‘Fno) (7) -81-2 (8) -183-4
9)-73-5  (10) ~82:6
C/F140 o e (1)-80-9  (2)-93-4 (1-2) 160 (3-4) 290 152
g CF;"CFy (3)-119-2  (4) ~130-2 (5-6)274  (10-11)170
F F (5)-125:0 (6) —140-1
@F Fuo (7) -1179 (8) -81-4
wg” 07 “pav (9) -184-4 (10) —72-3

(11) —-83-1

vy
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C7F14O

C7F1403

C7F1sNO,

C7F16

C7F16N,08

C7F1603

C7F17NO

C;FsNO

CgF5H,CIO

CF$"-CO-CF{-(CF5”),CF5"-CF5”

CF{.CF2-C0O-00-C(CF$);

(3), ¥
T L
I
O\Z/O(l)
(CF3);
CF, CF}’
CF, CF(;)
\P/
CFy’
(CF§"),CF®-CF*¥(CF5)-CF$-CF¥Y

(CF$"),C=N-S(0)CF{[=NCF®(CF{"),]

CF{.0-(CF?CF$0),-CF,-CFY’

CF{"-CF{-CF$-N(CF§")0-CF§-CF$-CF5’

(CFgl )(2))2CF(3) . N(CF&“)O . CF(S)(Cng))z

(7)CF3COCl

(1)-76-6 (2)-118-4
(3)-122-8 {(4)-127-4
(5) —82-6

(1) —83-8
(3) -69-7
(1)(2) -73-37, -76:70
(3) —64-58

(2) -120-0

(1) —66-7 (2) —65-8

(3) —65-0

(1¥4) -72-1
(2)(3) —178-1, —182-1
(5) —115-5  (6) —82-7

(1)(4) —65-1, =749, —=79-6

(2)-52-8 (3)—144-7
(1)-59-2  (2) -93-7
(3) -91-7, -91-6

() -90-5

(1) -83-5 (2)-128

(3) -100-7 (4) —66-7
(5) -91 (6) —131

(7) —83-5

1) -732  (2) =767
(3)—154-3  (4) —64-5
(5) -136:0  (6) —=77-9

(1-2) 83 (1-3) ~1-0

(1-2)4-2
(1-C2) 37-5 (2-C5) 36-1

17(1-C) 'J(2-C) 288-2, 2883

17(3-C) 270

(1-2)6:2  (P-2)18-8
(P-3) 750

(2-3)0-6  (3-4)3-4
(1-2)9

(F-C1) 33-0 (F-C2)3-8
(F-C4)1-3 (F-C7)272.7

(1-3) or (2-3) 9-18

97

153

181

181

129(a)

101

104

133

133

166
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFsH,N CN (F-C1) 33-5 (F-C2) 4-0 166
(F-C4) 1-1  (F-C6) 3-7

(7)CF3 (F-C7) 2723

CgFsH,NO NCO (F-C1) 30-8 (F-C4)1-3 166
(F-C6) 52 (F-C7)272-3
CsF3HsO, o (F-C1)32-1 (F-C2)3-8 166
CF CO,H (F-C4)1-4 (F-C7)272:5

CsF3H; CF{".C=C-C=C-CH?(CHj;), -511 (1-2) 1-2 188(a)
CsF;H,0 CF{".CH?-0-C¢Hs - -73-77 (1-2) 8-3 184(e)
CgF3H,0 As above —75-04 (1-2) 80 189(e)
CgF;H,S CF{"-CH-SC4Hs —66-5 (1-2)9 184(e)
CeF3H,S As above —68-2 (1-2) 10 189(e)
CsF3HgN CF;-CH,'NH-Cg¢Hs ~73.62 (1-2) 82 189(e)
CsF3H,0NO, CH, (1-2) 4 190

CH, \ 0

N. .O
CH,”
(2)H CF131)

CgFanNz CF3CCH2CECCH(CH3)2 —70 12 188(8)

[
NNH,

uoqied0apiy >peydie pajsinyes B jo ) o) papuoq J



C8F3H1 1N2

C8F3H13

C8F3H13

CsF3H;s
CgF4HuN,

CsF Hu4N,O

CgF4sHe

CgF4H;N

CgF4sH,NO

C3F4H30

CgF,HsCINOS

CsFsHgNOS

CngHgO

H

CH,CH(CH,),
CF 3Z/ ,\ N

N
H

CF;”.CH‘Z):CH-CHQ'(CHz)s'CHs (cis)

(trans)

CF{’-CH$?-CH=CH-(CH,);-CH; (cis)

CF)-CHY-(CH,)s-CH,4

NC@CF"'H-CF‘;’

N-oxide of above

CF§"-CF?H®-CqH;

CH,
@CF"’H-CF‘;’

N-oxide of above

— 1
CF{.CF®=C-CO-(CH,)s'CH,

(two isomers present)

CF{V-CF2®.80-NH - C¢H,Cl(p)
CF.CF?®.80-NH-C¢Hs

—
CF$"-CF$"-CH®-CO-(CH,)s-CH,

(trans)

-61-60

—60-6
—64-7

-66-9
—67-3

-67-2
(1)-787  (2) 2049

(1) -77-5 (2) -208-5
(1) -79-7  (2)—-197-0

(1) -80-5  (2) -204-5

(1) -79-0  (2) —207-5
(1) —67-4 to —68-7
(2) -125-3,-129-9

1) -79-1 (2)-1209
(3) —123-5

(1) -79-5 (2)-121-2
(3) —124-0

(1) -83-3  (2) 1187

(1-2) ~6

(1-2) 10-7
(1-2) 107
(1-2) 10-4

(1-2) 12-8  (1-3)6'5
(2-3) 445

(1-2) 6:3, 85

(2-3) 249

(2-3) 251

(2A-2B)276-7 (2-3)15-2

188(a)

117

117

117

169 y
g
]
-3
[
=

169 g
&

176 5
0
o]
o

169 -
(-]
=
~

169

137

191(a)

191(a)

137 5



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFsH;oNO CF{’-CF®=CF®.CO-N(CH,CH;), (Z) 1) -67 (2) -154 (1-2) 12 (1-3) 5 170
(3)-127-3 (2-3)7
(E) (1) -67 (2) 163 (1-2) 11 (1-3) 21
(3) -140-5 (2-3) 142
CgFsH;,0 @F CF{ (1) =662  (2)—1009 (1-2) 242 (1-3)9:6 171(a)
= (3) -92-7 (2-3) 456
OF OCH(CH,)CH,CH,CH,
CsFsH, CF, (F-C1) 33-5 (F-C2)4-0 166
OCF (F-C4)1-1 (F-C6) 3-7 431
3 (F-C7)271-6
CsFsH, (7-C1) 33-8 (7-C2)4-0 431
CF3CF3 (7-C4) ~1  (7-C7) 2721
CsFsH4Cl,S cl —57-70, —54-80 173(e)
(CF),C \ |
S
CgF¢HsN O —66-5 (1-2) 85 169
H(Z)CF(I)
N ( 3 )2
CgFsHsNO, “F,c__cF? (1)-57-4  (2)-55-0 (1-2)82 193
ul
N~ ~CO,CH,
H
CgF¢H¢N, (CF{"-CHY-CH-CN), Isomer [a] —64-85 (1-2)9:9 117
[b] —64-97 (1-2)9-8
CsFeHeS \ —57-61, —54-90 173(e)

(CF3),C

S

;14
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CgF¢HgO

CsFeHgO4

CgFsHyBOs

C8F6H10

CgFH,10N2O;
CgFsH 1003
CgFeH,,

CstHl 30P
CsFsHoO

CsF7H1oNP

C4F,H,,N,PSi

CgF7H1,N4PSi

CF{’-CF?.CF®=C(CH,)CO-CH,-CH,

(cis and frans)

(CF$P-CHP-CH-CO,H),

[CFQ”CO-O],BH-OO

( ”CF3 CF(SZ)

¢ CH3(CH,),yCH,

[CF3'CO‘N(CH3)CH2]2

(CF3),C(OH)-0-CO-C(CH;);

CF{P-CHS-CH®(CFP)-CH,-(CH,),-CH;

(CF$"),CH®0-P(CH;)C(CH3)s

CF{-CFP-CFY-CH(CH;)-CO-CH,-CH,

(”F3C

N
NIVAN
F,C

As above with NHBu' replaced by

NHBu'
R 1>‘{\P/ "

(2)
F

N(CH$")Si(CH3)s

(”F3C N

/=N //NSi(CH

N\\— £
mF;C N\

P-(S)

CHY’

(5)
)

Isomer [a]

[b]

(1) —83, -84

(2)(3) —-116, -117

~65-0
~65-08

(1) -58-8

-75-5
—88-66
(1) —65-7

-73-8
(1) -81-5

1) -75-1

(1) ~75-4

(1)(2) —68-6,
(3) —24-4

(2) —63-8

@) =727

2)(3) —114, —124
(2) -36-2

(2) —30-2

-75-3

(1-2)(1-3) 2-3, 8-5 and 23, 7
(1-2) 107

(1-2) 11-0

(1-C1) 284 (1-C2) 40-9
(1-3)9 (1-4) 11
(2-4) 11

(1-3)10-7  (1-4)2-3
(2-3) 84

(1-2) 5-7

(1-3)9-8

(P-1)5-5  (P-2) 960
(P-1)6-0  (P-2)970
(2-3)0-8

(P-1)(P-2) 3-0, 5-5

(P-3) 1002  (3-4) 0-8
(3-5)1-8  (1-3)or (2-3)0-4

137

117

194

117

140 =
=]

122 %
g

117 3
[
5
-]

72 )

137 oy
E

95 -]

95

95

(14



Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

CgF,CIO

CgFsH oNO,P

CsF50

CsF,,H;0

CsF11H50

CsF11H;0

CgF1:1H50

F_F

@F F(3>

2)
(CH;CH )N, | O-_cF,
/P\ ]u»
£~ ‘o—CF,

23

CFyCO @ )

R
GICF 'OCH,

3

Qa),

CFy'CFY Fuoo
(3)F

®F,C OCH,

(CF§M),C=C(CF?)C(OCH,)=CF{?®

(6)F F(SD
CFyCF) | OCH,
“F  CFY
(S)F F(G)
_—
F.__ /> ocH,

CFy’CF}  CFY

(1)-781 (2)-139:1
(3) —140-5

(1)-67-6 (2)-57-0

(1)-747  (2)-153.4
(3)-161-9 (4) -156-0

(1) -685 (2) -114.0
(3) —60-4

(1)(6) —61-8, —83-8
(2) -124-2  (3) -166-0
(4)(5) —113-4, -117-0

(1) -62:5  (2) -61-5
(3)-98-0 (4)-108-0

(1)(4) —64-0, —85-6
(2) -121-2 (3)-105-8
(5)(6) —107-1, -98-1

(@) -59-2, -71-2
(2) -120-4 (3) -102-5
(5)(6) ~98-6, —107-0

(1-2)11-1

(P-2) 883

(2-3)16-0  (3-4)21-0

(1-2)10-2  (1-3)3:6
(2-3)4

(4-5)213

(3-4) 66

2-3y11 (5-6) 59
(1-3) or (3-4) 23

(2-3)10 (5-6) 52
(2-10r4)19 (3-10r4) 19

(3-50r6)14 (6or5-10r4)6

141

429

146(a)

146(a)

146(a)

146(a)

146(a)

0s
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C3sF12H4N2058

CgF12HaNg

CSFI 2H40

CsF12HgN2O

CsF12HgN20,

CgF12HgN2S

CgF 120

CgF1,0

CsF120
CsF12Py

CgF12Pd;

(CF{V),C-(SCH;CO,H)-NH-N=C(CF?*®),
CFj), JASSY
/N—N

N=N_ (CFy,
CF{Y-CFP-CFY-CH(CF{")-C(OCH3)=CF$®
(CF{),C(OCH,CH5)NH-N=C(CF?®),
(CF$"),C(OCH,CH,OH)NH-N=C(CF{?),
(CF{M),C(SCH,CH;3)NH-N=C(CF2'®),

1)

F,C
1-",c[:<

FyC__CFY

CFY

CO-CFY

F,C / o\ CFy’
As above
F,C CF,
F c@ PjCF
: 1 P(ZJ ?
(CF3C=CCF;);Pd,
CF§"-CF®-CF$-CF$"-CF$"-CF§”-C=CH"

(1) —69-5
(2)(3) —66-3, —64-0

~72:4,-71-4

(1)(4) —64-2, —82-8
(2)(3) —115-1, —-128-8
(5)(6) —98-3, —112-2

(1) -76-0
(2)(3) —67-3, —64-7

(1) =757
(2)(3) —66-8, —64-7

1) -722
(2)(3) —-68-3, —65-9

(1) -60-73  (2) —67-23
(3) -74-79

(1)(2) -57-70, —62-62

(1)(2) —60, —65
(1) -74-1  (2) —-69-90

-56-2

(1) -81-6 (2)-1266
(3) —122-9 (4) —122-9
(5) -121-6 (6) —99-9

(2-3) 6-0

(5-6) 645

(2-3) 5-7

(2-3)57

(2-3)6-0

(1-2)2-5 (1-3)1-25
(2-3)2:5

(P-1)22-6 (P-2)5-2

(6-7) 5

178(a)

178(a)

146(a)

178(a)

178(a)

178(a)

196

196

dnoa3 €17 © uj |9ponu dupron]y

197
198(c)

88
144

1s



Molecular formula Structure of compounds Chemical shifts (pm) Coupling constants (Hz) Ref.
C;F;;HBr, CF{-CFP-CFY-CFY-CFY-CFY-CBr=CHBr (Z) (1)-81-6 (2)—126-4 144
(3) -122:2 (4)-1222
(5) —120-1 (6) —105-9
CsF,3H,Br; CF{V.CF?-CFY-CFS"-CF$ - CF$-CBr,-CH,Br (1)-81-6 (2)-1264 144
(3)—122:0 (4)-122-0
(5) —114:5 (6) —102'5
f 1
CsF,3HgO,P (CF{M),CH*0-PF®(CHS)-0-C(CF{),-CH, (1) -72.9, =735 (1-4)56  (2-2')8-0 199
(2) -76-4, =770 (3-5)11:4  (P-3)832
(3) —29-6 17(1-0),(2-C) 283, 289
2J(1~C) 35-0
(3-CH,) 453
(3-CH3) 26-5
CgF13HgO,P [(CF),CH®-01,PF?(CHY), (1) -76-0, =76-5 (1-3)6:0  (2-4)13'5 73
(2) -13-3 (P-2) 726
CgF13C1;0 “wE F® (1-77:0  (2)-119-9 (1-3)3-:0  (3-4)254 125
FF-y—CCFO"CF® (3)-116-8 (4) —89-2 (4-6)36:7  (4-7)19-8
CFPCF2 4 Sl (5)-161-7 (6) —115-7 (4-8)9-8  (5-8) 166
ci O 2 (7) -120-3  (8) -81-1 (6-7) 300
CgF;5Cl130 Groups on C1 above interchanged (1) -78-1 (3) —106-9 (1-3)4:3 (1-4)4-3 125
@) -116:7 (5) -153-1 (7-8) 16:4  (4-8) 122
(8) —80-9 (3-5)16:2  (3-4) 256
CgF1:C1;0 &) F® (1) -76-5 (2) -107-8 (1-2)2:3  (1-3)18-3 125
@p. > CFO-CFO.CFY (3)-117-4 (4)—153-6 (2-3)248  (2-4)15-3
NCF,—A Cl (5) —113-5 (6) —124-4 (4-6)24-3  (5-7)11:5
3 2 _ .
G o (7) —81-0
CgF13CI;0 Groups on C1 above interchanged 1n-779 (2)-117-7 (1-2) 183  (1-3)1-9 125
(3)-91-5  (4)-161.7 (1-4)12:7  (2-3) 254
(5) -114-1 (6) -125-1 (4-7)1-8  (5-7)115

(7) -81-1

(43

uoqasdoxpAy d>peydife pajeinyss ® Jo 1) 0} papuoq g



CgF13C150

CgF14HeNO,P

CsF1,0

CSF 1403

CgFl 5H0

CsF15CIO

CsFi6

CgF1s

CBFIB

CsF16HeNP

(E)F Fﬂ)
GE. ZT-'F(I)
CFy’CF; CF;"CF; o Cl,
Cl

T 1
PF4’[N(CHS");JOC(CF3);C(CF;);0
{(2)

CF 3 Cl 3
3) {1
F( CF )

(cis and trans mixture)

(CF§{M),CF®.0-CO-(CF$);-CO-F®

CF{.CO-(CF&®)s-CFY'H

CF{"-CO-CF?-(CF)-CFY'Cl

CFy’CF{"CF;"CF;'CF;"CF;”  F®

(1)F F(l)
CF§"-(CF§)y-CFY=CF*-CF§”
CF{"-(CF{);-CF=CF*-CF§"-CF§’

(CF§-CF$"-CF§”),,PF{"N(CH3),

[a]
[b]

(1) -80-7 (2)-125-9
(3)-117-5 (4) -114-4
(5) -108-2 (6) —-122-1
(7)-111-4 (8) —120-0

(1-3) 10-2
(3-5) 9-0
(5-6) 242
(6-8) 8-0

(1) -58-1 (2)—67-8
At -20°C (2) —67-1, —68-2

(1)(2) 63, —85
(3) —122
(1)(2) —62, —83
(3) —112

(P-1) 846

(1)-79-2 (2) -142-6
(3) —-118-0, —123-4
(4) +24-0

(1) -76-4  (2)-(7) —139-2
—131-1, —124-5, —122-4
—-199-2 (ratio 1:1:1:2:1)

(1)-75-0 (2)-119:6
(3) 1226 (4) —68-8

(1)-835 (2)-129-1
(3)(4) —124-9(5) —126-3
(6) —120-7 (7) -192-0
(8)-91-7 (9) -108-5

(1-2) 21

(1) -83-5  (2) —-121-4, -129-4
(3)(4)-160-5(5) —71-5

(1) —83-5  (2)(5) -125-8
(3)(4) —154-5(6) —87-5

(1) -82:7 (2) -127-4

(3) -116-5 (4)-51-5 (P-4) 940

(3-4) 12-0

(1-4) 2-4

(4-6) 27-4
(5-8) 13-8
(7-8) 226

(1-3)2:2

(3-4) 5.7

(P-3) 114

125

156

197

147

132

97

150

93

93

I3
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF160 F&-(CFP)5 CF®(CF{)-0-CF¥=CF¥ (1)4) =771, -80-1 148
(2) -119-5, —120-0, —1247
(3) —135-0
(5)(6) —-114-2, -119-2, —133.9
CoF160 (CFM),CF@.CF?.CFY-CFS.CF-cO-F” (1) =715 (2) —184-4 151
(3)-113-0  (4) 1206
(5)-118-5 (6) 1168
(7) +25-3
CgF160 CF{".CF@-CF®.CFY-CFY.CF®(CF{’)-CO-F® (1)-81-6 (2)—126-8 (1-3)10-4 (1-4)2:3 152
(3)-123-0 (4)-120-4
(5)~117-1 (B)—180-4
() =72:5  (8)+323
CsF160 CF{V.CF-CF$-CF$Y-CF®(CFP'CFYY)-cO-F® (1)-812 (2)-126-8 (1-3)99  (5-7)12:9 152
(3) ~120-6 (4) —115-7 (6A-6B) 294
(5) -179-0
(6) —117-4, —120-7
(7) —80-7  (8) +33-7
CsF160 (CF{V-CFY-CF$),CF?.CO-F® (1) -81-4 (2) —124-6 152
(3)—-116-0 (4)—179-0
(5) +33-5
CsF160 F$Y.CO-CFZ(CFS);-CFP-CFYY (1)-76-8 (2)-117-8 97
(3)-121-8 (4) 1264
(5) —83-0
CsF160 :’F CFY (2)-81-5  (3)-125-3 (3-4)102  (1-2)2:5 152
OF-- --F® (T)-73-5 (8)—182:4 (7-8)6-8  (7-9)14-0
CF2-CFOCF~ _F® (9) =756  (10) =79-0 (8-9)10-3  (9-10) 140
u)F' O ‘F(m)
CgF160 Groups (7) and (8) interchanged (2)-81-5  (3)-125-2 (1-2)2:6  (2-4) 10-2 152
(7) 747  (8) —1866 (5-6)274  (9-10) 148

9)-835 (10) -71-7

vs
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CgF160

CsF160

CsF1602

CSF 1602

CgF1603

CgF1603

Cng]H

CF13CLN,S;

3 CF.CFO-CFJCF¥
(3)F . . _F(g)
12)F - - F(lO)
mF‘ (0] ‘Fu 1)

(5)(6)

N ARB) O
x4 F (,E F2CF;"CF,
(1X2) (11)(12)

o
CF§"-CF®(OCF$”)-CF-CF5"-CF§-CF5"-CO-F”
(CF$"),CF®-CF$-CF§-0-CF®(CF§")-CO-F”
CF5-CF®(OCF5”)-0-CF3"-CF5’-CF5-CF{-CO-F®
(CF§"),CF?-0-CFy’-CF5"-0-CF®(CF$”)-CO-F”

CF3$"(CF7),-CF$-CF5"-CF5'H

(CF{"),CF?-N=8$Cl,-CF$[(CFs),CFN=1SCl,-CF,

(1) -92-2

(3) —126-0
(5) -1169
(7) 1264
(9) —-183-4
(11) -83-6

(1) -80-6
(3) -118-6
(5) -124-7
(7) -114-0
(9) -80-5
(11) -71-8

1)-77-4
(3) —-114-7
(5) -117-2
(7) +25-0

(1) -73-2
(3) -119-0
(5) -128-9
(7) +25-0

(1) -80-0
(3) —54-3
(5) —-116-2
(7) —118-6

(1) -72-5
(3)-118-6
(5) —128-8
(7) +27-8
(1) -83:5
(3) -132
(5) ~141-5
(1) —98-2
(3)-71-5

(2) —80-0 (1-2) 132 (5-8) 27
(4) —126-0 (6-9)9-9 (10-11) 142
(6) —121-8

(8) —81-6

(10) -73-8

(2) -93-2 (1-2) 160  (3-4) 298
(4) —129-1 (5-6)274  (7-9)12:2
(6) —139-7 (11-12) 172

(8) -125-6

(10) —183-9

(12) -79-4

(2) —135-5
(4)-118-9
6)-117-2
(8) —53-3

(2) —188-2
4)NA
(6) 819

(2) -136-2
(4) —113-8
(6) —119-6
(8) +25-5

(2) ~189-6
(4) NA
(6) —81-0

(2) -125-8
(4) —133:5

(2) —144-8 (1-2) 3-6 (2-3) 10:6

152

152

151

151

200

200

93

201
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF13N,08 [(CF$’®),C=N1,S(0)(CF5"), (1)(2) -70-1, ~71-6 107
(3) —63-2
C8F1803 [(CF3)3CO]20 —698 105
CsF1503 CF{"-CF,-O-(CF®-CF,-0),-CF,-CF; (1) -90-4  (2)-91-6 104
CsF1504 CF{-0-(CF2-CFS-0);-CF, (1)~59-1  (2)-93-8 (1-2)9 104
(3) -91-7
CsF30N,S (CF{M),C=N-C(CF{),N=SF(CF{"), (1) -66-9  (2) —68-6 (2-3)1-3  (3-4)13-6 78
(3) +46:6  (4) —64-6
CsF2,N,S, [—CFP-SFP- =(NCF®(CF$Y);)—1, (1)-96:1 (2) +41-0 (1-2)11-8  (2-3)14-8 78
(3) —144-5  (4) —69-1 (3-4) 3-1
F. N -71-6 204
C9 3H3C1N02 Cl@ \lCFa 0 (a)
0O 0]
CoF3H4NO, As above with Cl replaced by H -71-6 204(a)
N -71-0
CsF3HsN,O @ \:LCFB 7 204(a)
N [0}
H
CoF3H,0 COCH, (F-C1) 32-8 (F-C2) 3-8 166
E (F-C4) 1.1 (F-C6) 3-7
CFy (F-C7) 272-1
C,F3HgN,0,S, )0,\ —-63:26 168
mCF,CGH‘-III rﬂcn,

OZS\N/Soz
H

9s
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CsF3Hy
CgF:;Hl()NO

CoF3H1oNO,

CoF3H 13N

CoF3H13N,

GFHsO

GoF.H N

CyFsH;CINO

CF,-C=C-C=C-C(CH3)3
CH,0
NH-CH}'CF}’

CH,
CHCH 4 o

CH,—N_ O
*n” “cFy

CF;-ﬁ-CHz-C_‘—:C-C(CH3)3
NNH,
H_CH,C(CH,),

(/ W\

CF4 N/N

H

CF{P-CFPH®.CO-CgHs

C(CH,),

N
Cl@ \> CF‘:’CF‘; n
(o}

~50-6

=72:79

-70-1

-61-3

(1) =75 (2) —203

1) -579 (2)-1679

(1) -847 (2)-116-9

(1-2) 9-0

(1-2) 4-2

(1-2) 12 (1-3)6:5
(2-3)48

(1-2)56  (1-3)0-6
(1-4)1-2  (2-3)3-0
(2-4)39  'J(1-C)265-4
2jy(1-C) 37-3

17(2-C) 2451

2J(2-C2) 26°2

27(2—-C4) 12-05

37(2—CFs) 2-7

188(a)

205

190

188(a)

188(a)

170

193

204(a)
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Molecular formula Structure of compounds Chemcal shifts (ppm) Coupling constants (Hz) Ref.
CoFsH,BrO pBrC,H,-O CF{’ (1) -68-3  (2)—-178:6 207(a)
— 3) -92-0
(3)F Fil)
CyFsH,BrO As above with groups (1) and (2) interchanged (1) —68-3 (2) —185-0 207(a)
(3) 1077
CoFsH4CIO pCIC(H,O CF{’ (1) —685 (2)-1799 207(a)
— (3) -92-7
(3)F F(Z)
CoFsH,CIO As above with groups (1) and (2) interchanged (1) -68-5 (2) 1869 207(a)
(3) —108-6
CoFsH,NO N (1) -850 (2)—-116-6 204(a)
\>CF;2)'CF(3“
(o}
CoFsH4NO; pNO,C,H,-O CF{® (1) -69-3  (2)—-178-1 207(a)
— (3) -93-7
(3)F F(Z)
CoFsH4NO, As above with groups (1) and (2) interchanged (1) —69-3  (2) —184:5 207(a)
(3) -109-1
CoF;sHs CF{".CF?=CF®.C¢H; (Z) (1) —65-8  (2) —155 (1-2) 14 (1-3) 8 170
(3) -108-4 (2-3) 84
(E) (1) —68 (2) -169-5
(3) —145-8
CoFsHsCINO, NH'CO'CFf’-CF‘;’ (1) -84:0  (2)—-123-2 204(a)

H

Ci

8S
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CyoFsHsO

CoFsHs0

CgFsHBrO
CoFsHsCIO
CoFsHgNO,

CoFsH;0

CyFsH;,0

CoFsH,;,NO
CoFsHy

CoFsH,0,

CoFeH4O2

C4HO CF{’
(S)F F(Z)
As above with groups (1) and (2) interchanged

CF$"-C(OH)(CsHs)CF¥'Br
As above with Br replaced by Cl

@NH-CO-CF‘:’-CF‘;’

OH
CF{-CF2®.CH”(OH)-C¢Hs

“)CFJ F(2)

C,H,,;0 F®
CF$"”-CF?-CH(CH,)-CO-N(CH,CHs,),
(l)F CF(;)

(1) -68-7  (2) —180-6
(3) -91-7

(1) —68-7 (2) —187-2
(3) -107-5

(1)-73-0 (2) 566
(1)-73-5 (2)-61-9
(1)-84-5 (2)-123-8

(1) -804 (2)-119-4
(3) -126-8

(1) —66-4  (2) —100-6
(3) —92-4
(1)-834 (2)-119

(1) -75-11  (2) -73-25
(3) —111-82 (4) —60-12

—60-98

—59-56, —56-00

(1-2) 112
(1-2)9:5

(2-3) 287
(3-4) 14

(1-2) 24-0
(2-3)45-6

(2-3) 49

(1-2) 11-03
(1-4) 24-27
(2-4)11-03

(2-4) 10

(1-3) 10-4

(1-3) <0-5
(2-3) <0-5

207(a)

207(a)

4
4
204(a)

208

171(a)

137
326

209(a)

209(a)

dnoid £ v w1 ;3O JuLION) g
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CyFgHsNOS (CF3),C=NS(0)CeH; —65-3 206(a)
CoF¢He —61-9 'J(F-C) 270 210
CF,
/
CF,
CoFHgOS -59-51, —=57-70 173(e)
ﬁ&f"
C(CF;),
C,F¢H,NO,S (CF{’®),C(OH)NH-S(0)CsH, (1) ~80-25 (2) —81-25 (1-2) 9-5 206(a)
CsFgH3O O CF, —~58-7,-59-6 (1-2) 8-4 213
CoF¢HgO, 0 (1)(2) —84-3, —85-7 (1-2)7-8 213
[
Ol_CcFy
(I)CF3
CyFsHg0O, o) —65-8, —69-4 (1-2)9-0 213
%CFQ.
3
CFy’
CoFsHsS, —-58-71, —55-9 173(e)
C(CF3),

’r

09
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CgFgH 13N203PSC

C9F6H14
C9F7H6FCIN202

CoF7HeNO,

CoF;HsOP

CoF7H4N4PSi

CoF7H,4N,PSi

CoFeH,

CoFgHsN

(CF 3);
CH,O 5w \>—N(CH,>2
(0}

s

CF{P-CHS-CH(CFY)-(CH,)4-CH,
CF;-CF,-CF,-Fe(CO),(CH;CN),I

(CF{"),CH®.CF®=C(CN)CO,CH,CH;

(CF{),CH®0O-PF®C4H

(I)F C
/—N _N(CH,CH,)Si(CH,),

\_ {(2)
F d N g
(l)F C
/—N /NSI(CHy),
P
(Z)Fé_ F(S)
CH,CH,
(l)c:l:3 H(7)
(2) H(BJ
“4) (5)
CF‘,”-CF‘”HQCFH-CF,

(meso+dl)

—66-6 to —65-4
(1) -65-3 (2)
(1)-81-5 (2)
(3) -79-3

=72:2
-117-7

(1)-639 (2)73-1

1)-74-8 (2)

1 -751 (2)

-102-8

-33.4

(1)(2) —67-4, -75-4

(3)-19-5

(1)-68-11 (2)
(3) —163-02 (4)

(1)-80-5 (2)
(1) —80-7

—139-88
-153-65

-203-9
(2) —204-2

(1-3)9-6
(1-3) 11-0

(1-2) 8:0
(2-3) 292

(1-3) 6-0
(P-2) 1116

(P-1)5-5

(1-3) 80

(P-1)6-0

(P-2) 975

(P-1)(P-2) 3-3, 5-5
(P-3) 1012

(1-2) +6-76 (1-3) 0-0

(1-4) 0-0 (1-7) 1-176
(1-8) 1-415 (2-3) -21-44
(2-4) +2-54 (2-5) +8-65

(2-6) —4-02 (2-7) 0-0
(2-8) 0-0
(3-5) -1-26 (4-7)0-0
(4-8) 0-0

(3-4) —19-54

214(a)

117
215

172(a)

72

95

95

216

169
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoFsHsN N-oxide of above {(1) -80-5  (2) -205-5 169
(1) -80-6 (2) —207-1
CoFgHs o (1)-73-8  (2)-170-0 (1-2)10-8  (1-3)6-8 210
CI‘(-zs) (3) -168-8 (4) —74-8 (3-4)7-6  (2-4) 16-4
f F (1-4) 2-6
(3)
CFF‘;’
CoFgHg CFY (1)-71-8  (2) -162-0 210
3
F(Zi
/
~-CF,3
F
CyFgHg g (1)=733  (2)-164-2 210
/ CF{"
F
CF,
CoFoH;0 CF, —84-7, —75-6, =729 217(a)
x
F COCH’
3
0" “cF,
CoFoHgOP (CF{"),CHO-PFP-C4Hs (1) =750  (2)-55-0 (P-2) 945 180
CoFgHoO3 CFY OH (1) -862  (2) —86-4 217(a)
(3) —88-2
CF® CH,
HO "0~ CFY
CoFoH 6N,P CF{V.CF?-CF®-PFY"N(CH,CH,),NH-CH,CH; (1) -80-9  (2)-125-9 (1-3) 113 (P-3) 105 71
(3)-118:9 (4) —66-5, —55-7  (P-4) 721,715

9
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GoF100

C9F1002

CoFuN

CoF12HgN,O

CoF1,HgN,O

CoF,HgO4PSi
CoF12H,,04P
CyF,3H,0
CoF15sH303
CoF1604

CoF1604

CoF17HO,

2) Y]

mOC(CF‘;’) =CFY’

CFY

(5)

®) o F®

) F
(8) O

F(S}(‘)

CF,
mN:C/ ()]
AN
@ @ CF,

(CF§"),C(OCH,CH,CH3)NH-N=C(CF ),

As above with nC;H5 replaced by iC3H5

[ 1
(CH3)5Si0-P(0)-0-C(CF3),C(CF3),-0
(CF{PCHY0),PCH;
CF$"-CF$-CF3-CF3"-CF5 -CF5-C(OH)(CH;),
(CF{M,CF®.CF$0-C(CF$Y),-CO,CH,
[(CF§"),CF*-0-COLCF;”
(CF{M),CF®-0-CO-(CFY),-O(CF$M),-CO-F®

CF, . OCFCF'CF{

H  OCF{.CFYCF{

(1)(2) —159-3, —165-0
(3) -162-6 (4) —67-5

(5) —85-8, —95-4
(1)-78-3  (2) -1314 (3-4) 150
(3)-81-0  (4)-92:0
(5-8) —158-7, —159-5,

-160-5, —160-5
1) -716  (2) -1545
(3) -165-5 (4) -161-5
(1) -76-0
(2)(3) =675, ~65-0
(1) -76-0 (2-3) 57
(2)(3) =67-1, —64-5
-68-8

(1-2)7-9

(1) -80-4  (2) —125-0
(3)-1212  (4)-121-2
(5) -120-4  (6) -117-9
(1)(4) =73-4, =751
) -186:7 (3) -75-1
(1)-792  (2)-142-2
(3)-111-4
(1)-792 (2) -142:3 (1-2)1:9
(3)(4) —85-6, —121-3
(5) +23-5
(1) =59-6

(2)(3) —84-0, -86-3
(4) —130-0 (5)-81-6

4-5)83

96

218

219(a)

178

178

155

220

208

96

147

147

86
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

GoF1,Cl0O;

C9F 18

CoFis

CQF 18

CDFIS

CF{"-CO-CF£-0-CF®(CF5")-CF5”-0-CF*(CF5")-CF'Cl

(CF(gl ))2CF(2) CF(33)

“F  CF;"CFyCFY’

(CF§"),CF? _ CF;"CF;"CFy’

“@F CF}’
F®
{CF}\(': CF(G)
ay
/ (7 3
CF, )
~C. F
O ‘ “CF,

B 'CFKQ
\ s
'CF, C—CF,

*CF, C--F
ocr! N

(1)(2) —=75-3 (3) —145-0
(4)(5) —80-6 (6) —141-4
(7)-79-2 (8) —69-0

(1)-76-5 (2)-183-6
(3) -55-1 (4) 897
(5)—108-8 (6) —127-6
(7) -83:5

(1)-76-5 (2) —183-6
(3)-59-4 (4)-875
(5)-103-6 (6)—124-6
(7) —83-5

1)-752  (2)-169-3
(3)-172-5 (4)-75-2
(5) —80-4  (6) —65-8

(1) -59-0 (2)-61-2
(3) -161-0 (4) -72-4
(5)-89-9 (6)-73-3

(1,2-)4 (3-)20
(6- )19

(2-3)42-5 (3-5)14-5
(3-6) 81 (4-5) 375
(5-6) 83 (5-7) 9-0
(3-6) 18-1  (1-C1) 289
2-C126 (2-C2)257
(1-C2)35 (2-C3)30
(4-C4)290 (3-C3) 274
(5-C5) 265 (6-C5) 36
(6-C7)34  (7-C7) 286

(2-5)67-7 (3-4) 28-2
(3-5)14-1  (3-6) 9-0
(2-6) 33-1  (5-6) 8-3
(5-7)9-8

(2-6)45-1  (1-3) 263
(4-5)26-3

(1-C1) 289 (2-Cl) 27 or 26
(4-C4) 289 (3-C4)260r27

(5-C5) 284 (5-C6) 39
(6-C6) 277 (6-CT7) 45

(1-2) 9-6 (1-3) 44-2
(1-C1) 277 (2-C2)277
(5-C6) 28  (6-C6) 287

143

149(a)

149(a)

149(a)

149(a)

9
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CoF 15

CoF1s

CoFys

CoF1gH,
CoF,gH3Br,0,P
CoF,sH;CLOsP
CoF13H;05P
CoF1H303P
CoF18H;0,PS
CoF1gH30,P
CoF150;

CoF1503

CoF150;

As above

©CF, CFPCFy

— )
/CF3
5
( ‘CFS C::\Fm
CFY
@p
| ..CF,
(GDCF C' S)
N__¢ "NCF

®F CF"(CF,);
(CF3);C-CH,-C(CFs)3
[(CF,),CHO1;PBr,
[(CF3);CHOLPCI,
[(CF§"),CH?0LP
As above
[(CF3),CHOLP(S)
[(CF3);CHOJ:P(O)
CF)-(CF$);-CF®(CF{")-0-CF® (CFY)-CcO-F™

(CF§"),CF®-0-CF§-CF“(CF$”)-0-CF5”-CO-CF{’

[(CF5"),CF®-0-CF5”),CO

(1) -56-1 (2) -59-1
(3) -159-8 (4) -70-3

(5)-87-7 (6)-71-2
(1) -156-1 (2) -91-5
(3)-74-1  (6) -56-4

(1) —180-8 (2) -180-2

(3)-789  (4)-73-2
(5)-729  (6) —635
-66-8
~73.0
-773
~76-0
~76-0
-76-4
~75.5
(1)(4)(6) =761, ~77-3,
-80-1, —81-1
) -117-7, -118:5,
~124.5,-128-8

(3) -139-4, —140-8
(5) —123-0, —125-0
(7) +29-2, +27-1

(1) -81-5 (2) -145-0
(3)-81-3  (4) -1460
(5)-80-7  (6)7)-753
(1) -81-4  (2) ~145-3

(3) -75-0

1-2)12  (1-3)52
(1-4)~2  (2-5)13
(2-6)13  (3-4) ~2
(1-2)40  (1-3)24
(1-4) ~2  (2-3)0-7
(2-6)20  (3-4)0-7

(3-6) 8 (5-6) 11

(1-2)5-3

(2-3)21 (4-6) 20
6,7- )5

(1-2) 2-1 (1-3) 55
(2-3)21-5

221

221

221

222(a)
157
157
157
72
157
157
148

143

143
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CyFoH (CF{M");C-CFPH-C(CF;)3 (1) —64-7 (1-2) 159 222(a)
CoFs0 (CF{P);C-CF®-C(CF;)3 (1) —61-4 (1-2) 14-9 222(a)
CoF,0H;04P [(CF$"),CHO};,PF5? (1) =790 (2)-57-0 (P-2) 790 157
CoF,004 CF{V-0-(CF$?-CF$".0);-CF,-CFy" (1) =590  (2)-93-7 (1-2)9 104
(3)-91:6  (4) —90-4
Ci1oF3HgNO, H,C @NIF’ -71:5 204(a)
le) (6]

C1oF3H 5N, CFY’ ‘Y'CF, -72-3 (1-2)7-5 193

H H H HZH =712 76

H, H? and (Z)Hz -71-0 9-9

N cN N eN
C(CH,;), C(CH,),
CioF4HioN; ‘VCF, F? (1) =592 (2)-148-3 (1-2)6:3  (2-4)5-0 193
ol Sen
i
C(CH,),

C,0F34H;oN3 As above but with CF; and F interchanged (1) —58-0 (2) —163-0 (1-2) 87 (2-4) 2:6 193
C10FsH1403 ‘“CF, F* (1) -66-7  (2)—141-7 (1-2) 20 170

nC,H,0 CO,nC,H,
C1oF4H1,03 CF5CF=C(OnC;H,)CO,nC;H; [a] (1)-64-5 (2)—147 (1-2) 11 170

(two isomers) [b] (1) -65 (2) -142 (1-2) 1
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C10F4H;sNO

C1oF4HsNO
C10F4H,603

C10F4H1603

C1oFsHsNO,

C1oFsHs0;

C1oFsHeNO

C10FsHgNO;

C1oFsH,0

C10F5H7O

(IICF3 F(Z)
CH,CH,0  CO-N(CH,CHs),
CF{"-CF®=C(OCH,CH;)CO-N(CH,CHj3),

CF{"-.CF®H®-CH®(0OnC;H,)CO,nC;H, [a]
(two isomers)

[b]

CF§"-CH®(OnC;H,)-CF*H*"COnC;H,

CF2.CF"
\\r 2 3

(o]

N

O
F?

@CO-CHZ-CO-CF‘,"

13)F

CH, N
@ D-CFICEY
o
@THCOCF;”CF‘;’
CO,H

pCH,C,H,O CFy’

(Z!)F Fl2)

As above with groups (1) and (2) interchanged

(1) —66-7

(1) —68-3
(1) =757

(1) —63-5

(1) =735

(1) -84-1

(1) —80-0

(2) -131

(2) -126-5
(2) —212

(2) —206

(2) —209-3

(2) -121-3

(2)(3) —117-5, -118-7

(1) —84-9

(1) —84-3

(1) —68-5
(3)-91-6

(1) —68-5

(3) -107-5

(2) —116-9

(2) -124-3

(2) —181-0

(2) -188-1

(1-2) 22

(1-2)8

(1-2) 10
(2-3) 43
1-2) 11
(2-3) 45

(1-2) 10
(2-3) 26

(2-3)0-8

(1-3) 6

(2-4) 26
(1-3) 11
(2-4) 11

(1-3)6
(2-4) 49

170

170
170

170

204(a)

224(a)

204(a)

204(a)

207(a)

207(a)

dnoi3 €49 © u1 19pPNU dunion]y

L9



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1oFsH,O pCH,OCH, F? (1) -68-2  (2)-174-3 (1-2)10-5  (1-3)22 100
— (3) —147-9 (2-3) 130
1
(3)F CF13)
C,oFsH;0, pCH,0C,H O CF}’ (1) -69-0  (2) —182-3 207(a)
— (3) —92-3
(3)F F(Z)
C,0FsH,0; As above with groups (1) and (2) interchanged (1) -69:0  (2)—189-3 207(a)
(3) -108-1
CoFsHgNO; " (1) -84-0  (2) —123-2 204(a)
CH, NH-CO-CF;"-CF}’
OH
C10FsH3CIoN;S S -57:15 173(e)
(CF3)2C=( _‘/N cl
N=N Cl
C10FsH4BrCl mBrCe¢H, CFY'Cl (1) -60-6  (2) —-109-8 (1-2)24-.1  (1-3)1.3 4
— (3) —55-3 (2-3) 114
(l)CF3 F(Z)
C,oFsH4BrCl As above with groups (2) and (3) interchanged (1) -55-6 (2) —106-0 (1-2)11-3  (1-3) 153 4
(3) -57-0 (2-3)11-3
C,0FsH,CINO al N -65-8 226(a)
@[ M—CHICF),
o
C10FsH4CINS As above with O replaced by S —66-2 226(a)
C,0FsH4CIN;S —57-15, —-56-83 173(e)

s\
(CF,)ZC=( /N@cx
N=N

89
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C10F6H4O2

Ci0F¢H;sCl

C,0F¢HsCl

C10F6H5 C]Nz

C10FsHsNO

C10FsHsNS
C10FsHsNS

C10FsHsNS

CioFsHsN3S

CioFeHe

O, CF,
(6] CF,
(l)CF‘3 F(2)

CH, CFYcl

As above with groups (2) and (3) interchanged

N
a @: \>CH(CF3)2
N
H
N
o

As above with O replaced by S
As above

CH®(CF3"),
=
S
— /
N

S
(CF3)2C=( \}‘IC(,HS
N=N

(5}

(3%4)
F;

(1)
F® CFy

-57-1

(1) -60-7
(3) =551

(1) —55-7
(3) —56-9

—66-7

—66-5

—66-5
—65-1

-62-32

(2)-111-4

(2) -107-8

—57-20, —56-32

(1)-77-8
(3) -111-8

(2) -172-5
(4) —114-9

(1-2) 24-1
(2-3)11-2

(1-2) 10-9
(2-3)11-1

(1-2)6

(1-2) 8

(3-4) 250

(1-3)1-2

(1-3)15-3

(3,4-5) 18-0

226(a)

226(a)

226(a)

226(a)
173(e)

173(e)

173(e)

176
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Ci1oFsHg F® (1)-78-0  (2) —180-5 (3-4) 280 176
(3) -100-6 (4)—-111-4
F(l)
F123)(4)C 3
C10FsHeCIIO /Cl -76-13 227
CHjy I
{
O
(CFs3)2
H —67-5
C10F6H6ClN pClCGH‘Nq 2 228(3)
(CFy),
C10F6H6N2 N\ —67-5 226(3)
YCH(CF),
N
H
C1oFsHs02S (CF3),C(OH)S-CO-CsH;5 —87-15 122
C10FH,Br 0BrCsH,-CHY-CFS$*®-CF?H"-CFY" (1)-74-8  (2) 2088 (1-2)12:0  (1-3,4)12:0 176
(3) -107-0  (4) -109-5 (2-3,4) 12-0 (1-5)6-0
(2-5)44-0  (3-5)12:0
(4-5) 6-0 (3-6) 20-0
(4-6) 18-0  (2-6) 2-0
C,0F¢H,Cl As above with Br replaced by Cl (1) =77-0 (2) —216-0 (1-2) 12-0  (1-3,4)12:0 176
(3) -108.0 (4) —-113-5 (3-4)270 (1-5)6-0
(2-5)43-5  (3-5) 120
(4-5) 6:0 (3-6) 21-5
4-6) 19-0  (2-6) 2-0
Ci10F¢H,Cl (1) -134-6 (2) —-184.7 (1-3) 80 (1-4) 52-0 176
Cl CHY"CF?(CF$")-CFy"H"" (3)-77-4 (2-3)8:0  (2-4)38
(3-5) 23-0

oL
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CioFsH,Cl

C 1 0F6H7N

C 10F6H7NOS

C1oFsH,NO,

C,0F¢H,NO,

C10F6H8

CioFeHs

C10FsHoNO,S

C10F6HgNO,S

CI@CH?'CF?)'CF(Z)HW'CF‘;)

CcH N
*N(CFy),

(CF3);C=N-8(0)-C¢H,-CH;p

NOZ@CH‘;’-CF'Z”“’~CF“’H‘S’-CF';’

NH-CO-CH(CF ),
OH

CF$"-CF?(CHY")-CF§"-CsHs

CF§"-CF?H-CF{-CHS -CeH;

(CF$’?),C(OH)NH-S(0)-C¢H4CF3p

(CF$"®),C(OCHS$)NH-S(O)C¢Hs

(1)-74-9 (2) 2140
(3) —111-0

—67-5

—65-3

(1) -74-8  (2) -2135
(3)-108-3 (4) —111-7

~64-5

(1)-76-9 (2)-172-1
(3) —108-1

(1) =755  (2) —214-7
(3) -111-3

(1) —80-25 (2) —-81-20

1)-757 (2)-75-0

(1-2) 120 (1-3) 12-0
(1-4) 6-0 (2-3)12:0
(2-4)43-7 (2-5)3:0
(3-4) 12:0, 6:0

(3-5) 17-0, 155

(1-2) 115 (1-3)11-5
(1-4)11-5 (1-5)6-0
(2-3)11-5  (2-4)11-5
(2-5)45-5 (2-6) 3-0
(3-4) 278 (3-5) 6-0
(3-6) 13-0  (4-6) 14-0
(4-5) 13-0

(1-2)7-0 (1-3) 11-0
(2-3) 5-0 (2-4) 22-5

(1-2) 10-5  (1-3) 10-5
(1-4) 55 (2-3)10-5
(2-4) 43-5

(3-4) 10-5, 55

(3-5) 18-0, 16-5

(2-5) 3-0

(1-2) 9-5

(1-2)10-00 (1-3)1-5

176

228(a)

206(a)

176

226(a)

176

176

206(a)

206(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Cy0FsH1002 H,C o -82-3,-83-3 (1-2)7-8 213
2)
] H
04 cF,
CF3 1)
CioFsH11N - —-69-7 229
(CFJ)Z P C(CH3)3
N
C10F6H12N2 CF3 —66-7 87(a)
(CH3), \Il‘l
(CHy), =N
CF,
C10F¢H12N2 “CF, F? (diastereoisomers) [a] (1)(2) —119-7, -110-3 (1-2)243  (1-4) ~134 193
e FY (3) -178-0 (4) ~-77 (1-5) ~13-4 (2-4)3-5
o 3-4)7
RSN en [b] (1)(2)~-113-5
| (3)-175-0 (4)~-77
C(CH;), [c] (1)2)~-112-5 (3-4)7
3)-177.0 (4) ~-77
C10F6H1204 (CF3CH2CHC02CH3)2 [a] —6632 117
(two isomers) [b] —-66-37
C,0F7HO4P F‘z’ (1) —66-0  (2) —66-4 (P-2) 1004 141
O T
CF,
C10F/H;50 CF?-CeH,CO-CFP“H.CFY (1)-75 (2) -64 (13)1:5  (1-4)6'5 170
(3) —202 (3-4) 48
C10F;H503 (CF$"),C(OH)O-CO-C4H,F (1) —88-36 122

(42
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C1oF7H1gN4PSiz

C1oFsHa

C10F3H502P

CioFsHs

C10FsH oNO,P

Ci0F9H30;

Ci10FyH30,

Ci0FsH;30,

* N[Si{(CH3)
FiC
/r—l\{\ / ! )l

/
F}:=N \F(Zl
CF{)-CFP=CF®.CH,CFp (Z2)

(E)

(0]
CF \
o ’[ PFYC,H,
CFy~g

CF{"-CF?H®-CF5-CF§-CeHs

o
CF; N2
| /PFZ N(CH,CH=CH,),
370

(1) =753

(1) —65-0
(3) —100-0
(1) —-68-4
(3) —148-5

(1) —64-7

(1) ~-75-9
(3) —115-8
(5) -113-1

(1) -67-4

(1) —63-78

(1) —63-78

(2) -15-4

(2) -150-5
4) —62-2
(2) —166-5
(4) —64-3

(2) —45-9

(2) —212-5

4) —122-8

(2) 566

(2) —60-33

(2) —60-33

—59:23, —-55-83

(P-1)5-7

(1-2) 13
2-3)75
(1-2) 12
(2-3) 142

(P-2) 976

(1-6) 6:0
(2-3) 110
(3-4) 264

(P-2) 876

(P-2) 973

(1-3)7-5

(1-3)24

(2-6) 44-0
(2-4) 65

95
170
141
£
176 2
5
B
]
e
e,
141 5
®
@]
o
209(a) 3
a
S
209(a)
209(a)
~3
w



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C10FoHgIO F®a (1) —7430  (2) —13-20 (1-2) 8 (2-3) 116 227
CH, 7 (3) —41-57
7y
F o
(CF3);’
C10FsHgNOS CF{(CFP), CF®.SO-NH-C¢H; (1) -81-2 (3-4) 248 191
(2) —121-0, -125-7
(3)-117-0  (4) —120-4
CioFsH110; CF, OCH, —80-7, —85-7, —86-0 217(a)
cn@cm
HO o CF,
Ci1oFoN w @ " (1)-61-2  (2)—66-3 (1-3) 30 (1-7) 66 231
& @ CF3 (3) -132:6 (4) —143-3 (3-4) 60
o) N (5)(6) —148-5, ~1457
& ) (7) —134-4
CioF10H11NO CF{V-CFP?-CFP-CFM®.CF®H"-CO-N(CH,CH;), (1) =79 (1- )11-2  (4-5) 280 232
(2)(3) —124, 121 (6-7) 46
@ -117 (5 -121
(6) —194
CioFi1 @ & CF® (1) -117-3 (2)or (3) -1129 233
& o (4)(7) —145-5, —147-7
© (5)(6) —154-3
™ m (8) —67-7
CFyat C20orC3
C1oF1.HNO . (1) 822 (2)-121-2 219(a)
CF; ’-CF‘ZZ’-CF‘;’-CO-NH'G) (3) -128-3  (4) -146:9
(5)-157-1 (6) —~164-9

) (5

vL
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C10F12H4N2

CIOFIZHGO
C1oF12HeO;

C10F12H703PS;

CioF12HgN,

C1oF12H3N,O

Ci0F12H10N:S

C10F1202

C10F13H,0

C10F13H7O
CioF13H,0

(CF3),

-y

(CF ),
FiV(CF,),-CF=C(CH,CH;)CHO (Z+E)
CF;”(CF2)4 H?

2F CO,CH,CH,

(lJ(CF) [ >_-<

(CH,0),P(O)

CF
93
N

(CF3),

m .CH..- .0O- P N (2)(3)
(CF3"),C(N-CH,-CH, O-CH,-CH,)-N=C(CF3"""),

(CF$"),-C[S(CH,);CH,INH-N=C(CF?®),

(CFS“)ZC(CO-F‘Z’(s,

3) @

F3P-(CF)s-C(CH3),CHO

Fy"-(CF,)s-CH(CH,CH3)-CHO

~73-45

(1) —81-0
(1) -81-0 (2-3) 30

(1) —65-73, —63-52

(2) 5775

-72-90

(1) -68-3 (2-3)5-8
(2)(3) —66-1, 636

(1) -70-8 (2-3) 6-0

(2)(3) —66-8, —64-3

(1)-71-6  (2) +39-0
(3)(4) —151-0, —163-2
(5)-157-4

(1) —80-1
(2) -117, -119, -122-8, —126-6

(1) —-80-5

CF‘; L.CF2-CF-CF$Y-CFY-CF- C(OH)(CH,)CH,CH,

(1) -80-8 (2)-124-1
(3M4) —-119-5, —120-4
(5) -118-3  (6) —116-6

234(a)

137
137

173(e)

234(a)

178

178

96

137

137

208
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

ConnHloNOS

CioF 13N

CioF13NO

C10F14H202

CioF14H1oNO2P

CioF14H10NO,P

CF"-(CF5")4 CF5”-SO-NH:(CH,)3'CH,

[a]

(b]

(Two isomers)

(CF$),

CFy
(I!)CF3 \

(1)

“(CFy)— O

H

[ |
PFV(INH®-C(CH;);3)-O-C(CF5),C(CF3),0
)

As above with NH-C(CH3); replaced by N(CH,CH3),

(1) -82-0  (2)-120-3
-122-0, -123-4, —-127-1
(3) -121-7 (4) -116-5

(1) -90-6  (2) —138-8

(3)(4) —170-8, —188-4

(5) -73-1

(6)(7) —126-2, -133-0, —126-5
(1:1:2)

(1)-92:6 (2)—-135'6

(3)(4) —168-4, —193-8

(5) -76-6

(6)(7) —123-9, —131-6, -131-6
(1:1:2)

(1) -89-7  (2) —139-7
(3) -153-9 (4) -74-0
(5) =75-0, =762

(1) —108-5
(2)(3) —67-5, —65-9
(4) —67-9

(1) -58-6  (2) —68-7
At —80° (1a) —51-1
(le) —67-2

At —-20° (1) -57-5
(2) ~67-4, ~69-2

(3-4) 251

(P-1) 872 (1-3) 14-0
(P-1a) 790  (P-1e) 957
(la-le) 69-3 (1a-3) 34-7

(P-1) 853

191(a)

212

212

156

156

9L
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C10F14H10N252
CIOFISN

C10F16

CioF16

CioF16H10NP

C1oF16Br2

CIOFIGO

CioF17H

[(CF§"),CF®-8-N(CH5)CH, ],
FM)

(S)CF CF(33)
(G)F CF“)(CF_!;z))Z

CF(J)
4)
CF
i
2

(CF,),’

CF(‘D
(S)CF 3

(3)
6) CF3)2

11)

(CFV-CF®-CF?),PFSYN(CH,CH,),

(3)CF
(MCF:;

F(Z)

®(CF3)2
F'”Br

) 0y (5)  (6)

F(l) CF(Z) (3) CF(4) CF(ZS) CF(G)

(1)-751  (2)-167-3

(1) -179-83 (2) -72-72 (1-3) 50
(3) —52-84 (4) —88-01 (3-4) 39-0
(5) —58-06 (6) —55-47 (5-6) 21-6
(1) —68-5  (2) —104-8 (1-2)9-0
(3)(4)(6) —63-5 to —63-7 (4-5) 33
(5) -539

(1)(2) —65-98, —65-63 1-2)20
(3) -111-0 (4) —61-5 (3-6) 10-1

(5) —68-0  (6) —68-7

1) -816 ()
(3)-116-9 (4) —52-4 (P-4) 927

(1) -49-6  (2) -106-3
(3)(4) —68-1, -61-5
(5) —-67-8

(1)X2)(5)(6) —151-6, —153-4,
-162-1, —163-5

(3)(7) —155-8, —157-7

(4) -71-8

(7) CF(S) Cc= CH(9)

(1)-82:0 (2)to(7)-1183 (8-9)5
(8) —100-3

-126-9 (3-4) 11-5

(2-3) 3-4
(4-5) 21-6
(4-6) 21-6

(3-4) 18-2
(5-6) 3-4

(P-3) 115

140

236
235
o]
235 g
S
®
=
[
o
e
=
-]
(@]
71 =
[ o]
-]
235 s
96
144

LL



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CyoF17HBr, As above with —C=CHreplaced by —CBr=CHBr(Z) (1) -81-2  (2) -1266 144
(3) to (6) —122-0
(7) -120-4 (8) ~105-9
C10F17H,Br3 As above with —C=CH replaced by —CBr,-CH,Br (1) -81-2  (2) ~125-8 144
(3)to (6) 1216
(7) -114-1  (8) ~102-5
CioF1s "CF, _ F7 (1) —62:0  (2) -59-1 (1-2)10-0  (1-3)32:0 129(a)
o - (3)-97-8  (4)—114-1
CF, CF—|,
C1oF15H204 CF5’-CF$”-0-CF5-CF5"-CO,CHY CF5 CF$”-OCFY-CF{’
(1)(8) —87-3 (2)(7) —89-0 (5-9) 120 237
(3) -86:6  (4) ~121-7
(5) -124-0 (6) ~85-8
C1oF1504 [(CF§"),CF®-0-COL(CFSY), (1)-791  (2)-1423 (1-2) 241 147
(3) -1185
C10F150s [(CF§"),CF*®-0-CO-CF5],0 1)-792  (2)-~142:8 (1-2)1-9 147
(3) -77-4
CioF20 (CF{"1,CF?CF?(CF{")CFY  CFY (1) ~71-2 (6-8)32:5  (7-8)11-5 129(a)
= (2)(3) —178-5, ~180-5
“F  CFy 4)-72:6 (5 ~105-4
(6) =955 (7) ~59-5
(8) —61-7
CioF20 (CF§),CF?-CF(CF")-C[CF®(CF),]=CFY”  (1)(6) -71-0, —72:6 129(a)
(2)3)(5) —1765, —180-5, —186-5
(4) —74:5
(7)(8) —58-5, —62-4
C1oFa0 (CF§"),CF?-CFY-CF5-C[CF®-(CF),)=CF}" 1)(6) —71-0, ~72-5 129(a)

{
(2)(5) —180-5

(3)(4) —110-5, ~114-9
(7)(8) —58-5, —62-5

8L
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Cy1FsHy

Cl 1F3H1 SS

CHF3H16N

C11F3H16N

Cl IFSHISN

Ci11F4He

®)

CF‘;“

CF%"C(SCH2CH3):CH‘2’-CEC-C(CHs)Q —66-44

CF,
: :N
C
N

-67-1

|
H,
), ‘
CFs CH,
CF, —58-8
: I
CH,

8
7 (a1
sQ @ }CFS F

FatCl CF;atC4

(11-C1)4-5 (11-C3)3-2
(11-C9)~0-7 (11-C11) 272:1

(1-2)1-5

(1-2) 85

(1-C1) 2485 (1-C2) 212
(1-C3) 10-0 (1-C5) 25
(1-C6) <0-5 (1-CT) 1-9
(1-C8)6-3 (11-C3) 6-2
(11-C5) 2-5 (11-C11)272-7

431

188(a)

137

137

137

431

dnoad €40 B ul IPPNU duLION]]
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

FatCl

Fat Cl1

Fat C2

FatC2

FatC2

CF; at C5

CF; at C7

CF;atC5

CF; at C6

CF; at C6

(1-C1) 256-2 (1-C2) 19-8
(1-C3) 81 (1-C4) 44
(1-C6) 5.9 (1-C7)2-2
(1-C8)5-1 (11-C4)2-9
(11-C6) <0-5(11-C8) ~1
(11-C11) 271-4

(1-C1) 254-0 (1-C2) 19-5
(1-C3)84 (1-C4)4-3
(1-C5)3-1  (1-C6) ~1
(1-C8)4-6 (1-C9) ~3
(1-C10) 15 (11-C6) 2-9
(11-C7) 32-0 (11-C8) 5-3

(11-C9) ~1-5(11-C11) 272-1

(2-C1) 25-7 (2-C2) 249-2
(2-C3)21:2 (2-C4)9'5
(2-C5)1-2  (2-C7) 09
(2-C8)5-9 (2-C10)9-6
(11-C5) 3-4 (11-C7) 3-1

(2-C1) 25-3 (2-C2) 248-6
(2-C3)21-1 (2-C4)9-1
(2-C5) 1.2 (2-Cé6) 3-2
(2-C8)5-7 (2-C9) ~6
(2-C10) 9-5 (11-C6) 2-9

(11-C8) 4-8 (11-C11)273-5

(2-C1) 23-4 (2-C2) 248-5
(2-C3) 25-5 (2-C4)9-6
(2-C6) 2:5 (2-C7) ~0-5
(11-C5) ~1 (11-C7) 59
(11-C11) 273-2

08
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C11F4H7N

C.1F4HgO
C11F.H13NO,

Cl 1F4H13N02

Cy1FsHgN

C11F¢HO>
C11FeHeO2

C,:F¢H;NO

C11FeH,N;08

C,1F6H7N3S
C11FeHs

©®
N/ CF(Z’HG)'CF(;)

CF{"-CF®=C(C4H;5)CO-CH;
(HF3C F12)

4 3
“H /sNz\ CO,CH,

C(CH,),

As above but with CF; and F interchanged

@@CF“’H“'CF?’

H+ (J)F-
(CF§"),CH®-CO-CO-C4Hs
CFP-CFY-CO-CH,-CO-CsH,F®'p

N
@: “M—CH(Fy),
(0]

CH,
(CF),Cy S

O
N=N

As above with OCHj; replaced by CH,

CF,
CF,

(5CH,)
(7CH,)

1) -775  (2)-2013 (1-2) 13 (1-3) 6
(2-3) 44

(1) =535  (2) -100 (1-2) 9-15

(1)-579 (2)-142-3 (1-2)6:5  (1-4) ~1
(2-4)52
'7(1-C) 2653
17(2-C) 349-5
2J(2-C2) 27-1
3J(2-CO) 176

(1) =560 (2) —166:0 (1-2)11:5  (2-4) 25
2J(2-C5) 155

(1) —200-5 (2) -765 (1-2)12-6  (1-4) 44-4

(3) —1365 (2-4) 6-0

-63-4 (1-2)7-9

(1) -86:0 (2) -127-0

(3) 1055

—66-5

—66-2

—57-19, —56-48

—-57-74, -56-83

—60-8 1J(F-C) 272

169

137
193

193

169

213
224(a)

226(a)

173(e)

173(e)
210
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C11FsHgOS (CF{M),CH®-CS-0-C¢H4CH;3p —66-11 (1-2)6 173(a)
C,iFsHo CF{-CFPH®.CFP-CHY-C¢H4CH;p (1) =755  (2)-214-0 (1-2)11-0  (1-3) 11-0 176
(3) -111'5 (1-4)5-5  (2-3)11-0
(2-4)44-0  (3-4)11-0, 55
(3-5) 20-0, 15-0
(2-5) 30
C11FsHoN H —67-25 228(a)
pCH,CeH,N
smene <1<CF,>2
C,1F¢HgNO As above with CH; replaced by CH;0 —-67-15 228(a)
C11FsHio CF{-CF?PH®-CFY™.CH®(CH3)CHs (1) =750  (2) -214-0 (1-2)12:5  (1-3,4)12'5 176
(diastereoisomers) 3) -118-3 (4) —125-7 (1-5) 6-2 (2-5) 44-7
(3-4)270  (3-5)18-0
(4-5) 3-0
(1)-75-5  (2) 2068 (1-2)11-0  (1-3,4) 11-0
(3)(4) 1175 (2-3,4) 11-0 (2-5)43-0
(3,4-5)11-0 (1-5) 85
(3,4-6) 155
C11F6H10N> YF,C_ CFY (1) -582  (2)-57'5 (1-2) 60 193
H/ \CN
N
C(CH,),
C1,F¢H,;NOS, (CF3),C(SCH,CH;3)NH-S(O)CgsHs -72-2 to —69-8 206(a)
C,,FH,,NO, YF,C__CF? (1) =573  (2) -554 (1-2)67  (1-4) ~1 193
woull Neon
N
C(CH,),
C11F¢H11NO,S (CF3),C(OCsH5)NH-S(O)CH,CH3 ~75-65 206(a)
(CFs3),C(OCsH4CH;p)NHS(O)CH; —-75.7, -74-95 206(a)

C11FsH11NO,S

8
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CuFeHiz CFy’

(3)

C11F¢H;sNO, “CE, F? (diastereoisomers)
(3)F F(l)

(6)H H(s'
TH Tf CO,CH,

C(CH,);

H--H--H
o_ o
?(:/F )(1)(2)
3)2

R’?=(CH,).CH;
(CH,)3CH;
(CH,),CH3

R'=CH;
CH,CH;,
(CH,),CH;

(a]

(b]

[c]

(d]

(1) -79-16 (2) —143-70

(1)(2) —120-25, —106-15
(3) -179-7 (4) -76-7

(1)(2) ~118-92, —116-08
(3)-177-1 (@) -76-7

(1)(2) —117-96, —112-04
(3) -183-0 (4)-77-8

(1)(2) —126-79, —113-21
(3) —74-8

(1)-78-88 (2) —78-88
-78:79 —78-95
~78-78 —78-90

(1-3) ~2

(1-2) 249-6 (1-3) ~0
(1-4)14-4  (1-5)23-3
(1-6,7)3-5 (2-3) ~0
(2-5) ~7-8

(3-6)(3-7) 275, 20-5
(3-4)7-0

(1-2) 248-0 (1-5) 12-5
(2-3) ~0 (2-4) 12-0
(2-5)15-2  (3-6,7) 320

(1-2) 248

(1-2) 247

(1-2)9-1
9-14
9-14

239(c)(i

193

240(b)

dnoa3 €47 8 up |9PNU SuLION]g

€8



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1:F¢H 60 R! H
H-->—<--R’
o 0
\/ (1)(2)
(CFy),
R'=CH;, R? = (CH,),CH, (1) =79-65 (2)-79-72 (1-2) 8-41 240(b)
CH,CHj; (CH,);CH, —-79-60 —~79-62 84
(CH,),CH; (CH,)»CH, —-81-26 —-81-26 84
C1,F7HsD,0; CsH;-CO-CO-CF$-CF#-CF$-D,0 (1) =829 (2) -1209 (1-2) 10 241(b)
(3) —125-9
C,F;Hs0, C¢H;-CO-CO-CF5-CF?-CF! (1)-82:4  (2)-120:0 (1-2) 95 241(b)
(3) —1269
C.:F;Hs0, | (1)=793  (2)-135-7 224(a)
@CO'CHZ-CO-CF‘ZZ’-CF‘;’ (3)4)-134-3
(S)F
C11F7HgBrO Cg¢H;-CHBr-CO-CFY-CF-CF{’ (1) -81-5 (2)-118-1 (2-3) 10 241(b)
(3) ~1265
¢, FH,0 CeHs-CH,-CO-CFS)-CF¥-CFS" (1)-813  (2)-120-3 (1-2) 95 241(b)
(3) -1265
C1,F7H;0, C¢Hs CO-CH,-O-CF?(CF{"), (1) -850 (2)-153-0 (1-2) 26 213
C11F7H;04 C¢H5-CO-CO-CFY-CF2-.CF{".H,0 (1) =828 (2)-120-7 (1-2) 10 241(b)
(3) -125-9
C1,F7HgNO;S, (1) —65-10 (1-2) 8 173(e)

S
- ‘~\‘S
- JCH®(CF{"),

FSO;

v8
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C11F;HgN4P

C11F7H1gN,PSi

C.iFoHN,

C 11 FQHNZ

C11FoH1104

CllFllHION

C11F1 lHIONO

CFy"
/N NCH)CH,
P
CF\‘=N/ \F12)
3

As above with N(CH3)CgHj; replaced by
N[Si(CH$");]C(CH3)s

PF,C__CN
CF{"
CF, CN

CFy
CN CF®
®F,C CN

CF,_ _OH

CH, CO; ~0~ CF,
CF{-CF?.(CFY),CF¥ H

!
CF;U‘CF(22)'(CF(23))2'CF(;) H

e

(1) -75-0

(1) -75-2

(1) —59-96

(1) —58-46
(3) —56-38

(2) —44-9

(2) -19-5

(2) —64-90

(2) —58-89

-79-2, —86-3, —88-1

(1) —80-0
(3) —-120-8

(1) -80-0
(3) -121-0

(2) —124-8
(4) —102-2

(2) —125-2
4) -102-4

(P-1)5-5
(2-3)11

(P-1) 6-0
(2-3)0-3

(P-2) 960

(P-2) 967

95

95

209(a)

242(a)

217(a)

243

243

dnoiB €19 e ul ;9PNU dupion]y
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Molecular formula Structure of compounds Chemical shifts (ppm)’ Coupling constants (Hz) Ref.
CiiF1HoN CF"-CF?-(CF®),CF® H (1) -80-0  (2) —124-9 243
— (3) —121-0  (4) —102-4

H N(CH,CH,),
C;;F1,H;NO, CFY (1) =53-85 (2) —=55-12 209(a)
CFy) CO,NH, (3) -58-98 (4) —60-61
CF3! CFy’
C11F12H5NO, CO,NH, (1)(2) -59-93, —55-33 242(a)
CF, CF{
CF, CFY
C1,F1,HsM0oO;Sb [(n°-CsHs)Mo(CO);CF®-CF2-CF{V]SbF, (1) —80-12  (2) —106-85 (1-2)2-4  (1-3) 80 244(a)
(3) +106-5 (2-3) 16-1
C11F1,HgO CF4"-(CF,)4-CF=C(CH;)-CO-CH, CHj (1) -81-5 137
C,,F,Hg0, CF$"(CF,)4-CF=C(CH,)-CO,CH,CH, (1) —82-5 137
C1:F1,HgNO CF;+(CF,)4-CF=C(CH3)-CO-N(CH3), (1) -82 137
C11F1,Hs05PS, (CFS), P(OCH,), (1) =57-72  (2) —66-51 (P-2)1-3 173(e)
SYS
(CFP),
C1;F3HO F,C CF, (1) -59:76 (2) —55-61 242(a)(0)
COF® (3) +56-60
MWE,C CF¢
Cy1F3HN (1) —80-5 137

Z >(CF2)5CF§“
N
CH,

98
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C11F13H9FCN302P

C1 lFl3H9O

C11F13H1 lo

C11F17N

CIIFIS

CuFigHa

(:111:181{7C)3P

C11F1sHoO5P
C 1 1F2004

C11F22

[CF{"-CFY-CFY-Fe(CO),(CH;CN);JPFY

CF${"(CF”)s:CH(CH3)-CO-CH,-CH;

CF$"-CFy”-CF5”-CF3"-CF5-CF5”-C(OH)(CH,CHj),

F(4)

(CF;G))ch(S) F(3)
(7)F 9 CF“’(CF;Z))Z
@cw

(CF"),C H

H  CH,C(CF®),

[(CF$"),CH®'OL,P(CH,)CH,C(CF),0

[(CF$"),CHOLP(CH3),
(CF$);[CO,CF?(CFY), ],

(CF‘;"2’)2CF(3)'CF“)(CF2‘S)‘ CF‘;”) -CF;”

(SDF -

(at —60°)

CF(JIO)

CFy

(1)-769 (2)-117-4

3)-794 (4)-733

(1) -81-6

(2) -115-2, -121-2,
—123-3, -126-6

(1) -80-4 (2)-1245

(3) -120-5 (4)-1205

(5) -117-1  (6) —108-0

(1) —186-5 (2) —76-86

(3) —144-7 (4) —108-6

" (5) —-180-7 (6) —77-61

(7) —56-31

(1) =70-2
Rest: —125-3, —135-4, -234-0
(2:2:1)

(1) -67-9 (2)-67-4

(1)-74-5 (2)-78-0

(1) =741, =74-4, =745, =749
(2) -77:3, -78-7

(1a) -73-0 (le)-71-3

1)-79-3  (2) —142-7
(3)(4) -118-0, —123-2

(1)(2) =70-2, =73-0

(3)(4) -173-7, -179-0

(5) —113-0 (AB)

(6) -82-0  (7) —102-7(AB)
(9) -61-9  (10) —59-6

(1-3) 117
(1-2) 6 (1-3) 51
(2-3)5 (3-725

(4-5) ~44  (4-6) 11-5
(5-6)55  (5-7) ~44
(6-7) 13-5

(1-3) 50
1J((1-C)(2-C)28S, 284
2J(1-C) 34-4 2J(2-C) 33-0
(1-3)5-2, 6-0

(2-2)8-8

(1-2)1-9

(5A-5B) 302 (7A-7B) 290
(7-9) 100 (8-9) 310
(9-10) 10-0

215

137

208

236
=
-]
8

245m B
=
=
&
g

145a@) g
]
(@]
o
u

199 g
b

180

147

129(a)

L8



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C11F24H;05P [(CF$"),CHOLP(CFS), (1) -74-0  (2) -61-7 180
C11F2405 CF{YO(CF?CF$'0),CF,CF$Y (1) —58-9  (2) -93-5 (1-2) 10 104
(3)-91-5  (4)—90-3
C1,F3H,50, OH -73 2J(F-C) 35 247
@ CO-CF,
C12F3H18N CF3C[N(CH2CH3)2]=CHCECCH(CH3)2 —6569 188(3)
C12F3Hy0 (CF{"-CH$”-CH-CH,-CH,-CH3), —64-8 (1-2) 105 117
C12F4H,oN,0 CFy> F%? (1) -58 (2) 121 (1-2) 20 170
(CH,CH,),N CO-N(CH,CH,),
C12F H0N,0 CF{M.CF®=C[N(CH,CHj3),]JCO-N(CH,CHs3), (1) -60 (2) -104 (1-2) 5:6 170
C12F¢HeClsNOS H_ cal, (1)(2) =766, =74-7 (1-2) 9-5 248(a)
NXO
CGHSLS/I(CFQU(Z))Z
C12F6H6FCO3 —55-7 210
CF,
A CF,
Fe
(CO),
C12F5H7N —-69-1 229

N
(CF,)ZK \7 C¢H,

88
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CIZF 6H8

C1oF¢HgN;

C,2FcHgS

C12FcHoNO,

C12FHoNS

CIZFGHIO

C12F6H10S

CF,
4
CF,
CF,
CeHy \I‘II
e NH
CF,

%

C(CF3),

CsH;-CO-N(CH,)CO-CH®(CF"),

CH,
S

N
="\

CH, =~
CH(Z)(CF;”)z

(CH;),

(314)
F 2

g

(2)F CF‘;’

(CF).C A

i

—60-6

-70-1, —68-5

-57-1,-53-6

—63-72

—66-32

(1)-73-8 (2) -153-7
(3) -120-1 (4) —123-0

-56-9,—53-4

J(F-C) 275

1-2)75

(1-2) 8

(1-2) 14-0  (1-3) 10-0
(1-4)5-0 (2-3) 10-0
(3-4)250  (2-4)2-0

210

87

173(e)

173(e)

173(e)

176

173(e)

dnoa3 €4 ® uj jopnu auponfy
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,.FsH1, CF{-.CFPH®.CFP™®.CH®(CH,CH;)-CeHs  [a] (1) =749  (2) -215-5 (1-2)11-:0  (1-3,4)11-0 176
(3) -116:5  (4) —121.0 (3-4)260  (2-5) 43-0
(3-5)19-5 (4-5)1-8
© (1-5)5'5
(diastereoisomers) [b] (1) —73:5 (2) —215-5 (1-2)11.0 (1-3,4)11-0
(3)@4) —-114-5 (2-3,4) 11-0
(2-5) 440
(3,4-5) 11-0
(1-5)5:5
C1,FeH 3NO, YF,C_CF? (1)-57-8 (2)-563 (1-2) 635 193
H/ N\ CO,CH,
C(CHs),
C1,FsH13NO,S (CF3),C(OCH,CH;)NH-S(0O)C¢H,CH;p -75-7 206(a)
C1oFeHis CH, CFY" (1) -97:91 (2) ~144.38 (1-5)13-0  (3-4) 236 239
X (3) —115-58 (4) —109-99
2 F(Z)
Ci12F¢HysN CFY (1)}(2) —62-5, —68-4 137
C12F6H;5N304 (F,C), N —74-40 234(a)
\
CH302CN\N )C(CH,)3
CO,CH,
(CF$P-CHY-C(CH;)CO,CHs), —-64-6 (1-2) 10-4 117

C12F¢H1604
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C12F6H17N

C12F¢H 8N,8n;

C12F6H180

Cy2F¢H,7N,OPSi;

C12F7His

CFY
N
(Z)CFJ CH3

CF,

(CH;):8n \Iﬁ
(CH,;);8n\ 2N

CF,

H H
CH (CHy);—r—{{CHy),CH,
(0] (o]
?Cégljlz))z

CF{"?),C —P=NSi(CH
( 3 )2 \ / \ ( 3)3
(&) N[Si(CH,);],

CHY'CFY’
(J)Fz <
FlZ)

(1)-61-7 (2) -60-4

—62-0

(1) -79-61 (2) —79-63

(1) -66-0  (2) —68-0

(1) —97-58 (2) —138-85
(3) —115-76

1211 (2-3)11

(1-2) 8-4

(1-2)89  (P-1)3-7
17(1-C) 279-1

'7(2-C) 278-4

371-C) 4.4

372-0) 77

27(1,2-C) 369

(1-4) 13

137

87(a)

240(a)

250

239(a)

dnoad £5) & uy PPNU suLron]y
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C12FgH;sNO, “ICF, CFY (diastereoisomers) [a] (1) -182-0 (2)-175-4 (1-3)17-6 (1-4)5-3 193
2E F (3)4) -77-1, -78-2 (1-5) 6-8 (2-3)4-9
Oy H® (2-6)27-8 (2-7)23-2
oy "N co,cH, (2-4)19-4 (3-4)2-8
Cl(CH ) [b] (1)—166'3 (2)-178-8 (1-3) 13-4 (1-5) 263
a3 (3)-73-8 (4)-766 (2-4)19-0  (3-4)6-7
[c] (1)-178:0 (2)-186 (1-3)19-7  (1-5)6-4
(3) =796  (4)-80-0 (2-4)99  (3-4)9:9
(dl (1)-174-0 (2)-178-8 (1-3)9:2  (1-5) 266
(3)-75-8 (4)-77-3 (2-4) 184 (2-6) 29-0
(2-7)250  (3-4)9-2
C1.FoH; CF{".CFP-CFY-CF¥-C=C-C4H; (1)-81-0 (2)-1250 251
(3) -124-0 (4} -97'5
C12F9N3 NC CF3 —58-86 242(3)
CF 4 CN
NC CF,
C1.F1 H4NS S (1)(2) —55-86, —49-5 (1-2) 9-1 173(e)
CFP@),c= SCHC,F, (1-3)(2-3)1-2,1-3
gﬂ“' (1-4)(2-4) 05, 26
3
C1.F1,Hs CF{CF?-CFYCFYY F*® (1) -81-0  (2) 1275 (1-2) 140-0 251
D (3)—-125-5 (4)-117-0
F C¢H, (5) -169:5 (6) —145-0
C12F11HgNO,S (1)(5) —82-0, —83-0 (3A-3B) 140 252

S
/
CF;I)'CF(;)'CF(;)'O'CF“)(CF(;))'C{L:@

H

(2) —130-0
(3) -79-6, —82-7
(4) -123-0

<6
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Cy,F11HgNO,S

C12F11H10N0

CIZFIIHIONOZ

C12F1 1H12N

CIZFIIHIZNO

C12F1 IHIGNO

Cy2F12HsNS

C12F12HeN2S

CF(;')CF?’-CF?’-OCF‘"(CF‘;’)‘CO-NH@
HS

CFy CF}”(CF}"),CF;>CO_ H

H R
e

. / \
As above with R=—N o]

(

CF3CF;(CFy),CF;,  H

) @
CFy " CFy(CFy),CF*CO H
H N(CH,CH,),
®ICF, CF; CFy’

“CF, O~ *NH(CH,CH,),

NH cF, CF,
CF,
/ \
S
CF,

(CF$"),C(SCsHs)NH-N=C(CF{'®),

(1)(5) —80-8, —81-6

(2) —129-0

(3) —80-1, —84-3

(4) -131-0

(1) -82-1
(3) —123-4

(1) -82-1
(3) —123-7

(1) -80-0
(3)-121-1

(1) -81-6
(3) —123-4

(1) -81-2
(3) 508

(2) -127-1
4) -120-9

(2) —127-4
(4)-121-2

(2) —124-9
(4) —102-0

(2) —126-6
4)-119-9

(2) -116-1
(4) -56-1

~60-98, —61-94

(1) =70-2

(2)(3) —66-5, —64-0

(3A-3B) 144

(2-3) 20-4
(1-3)1-7

(2-3) 57

2-4) 17
(3-4) 10-3

252

243

243 -
[
=]
.

243 H
=
-]
3
e
=
-4
Q

243 bl
-3
=
-

128

253(c)

178

£6



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1oF1.HeS CF, CF, —-59-5, —67-9 253(c)
CF,
\
S
CF,
C12F1.H,0,P [(CF§"),CH®0],PC H; —74:5 (1-2) 50 72
C1oF1,H 0N, (CHy), (CFY), (1) =70-95 (2)—72-80 234(a)
171 254
N_ /
lZ)(CF3)2
C1.F1:H N, As above with reduced double bond -73-1, =70-7 254(a)
C1oF1,H14NoS (CF{M),C(SnCeH13)NH-N=C(CF2®), (1) =704 (2)(3) —66-3, —63-9 178
C1,F13HgNOS CF{-(CF?),-CF$™®.§0-NH-C4Hs | (1) -81-7 (3-4) 250 191(a)
(2) -120-2, —121-5,
—122.3, -126-0
(3) 1205 (4)—116-4
C15F3HgNO;S, CF-(CF2)4-CF™.SO-NH-SO,CeH; (1) -81-2 (3-4) 237 191(a)
(2) -120-1, —121.9,
-122-5,-126-0
(3)~117-6 (4) 1155
r—— 1
C15F13Ho0 CF{-(CF¥)s-CH-CO-(CH,)s-CH, (1) -80-4 137
(2) -111-6, —118-2,
-120-7, -1249
Cy1oF13H 0N CF{’CF,(CF{),CFy" __H (1)-796  (2)-123-8 243

H R

e

(3) -120-4 (4)-101-3

v6
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C12F13H;oNO

C12F13H10N0

C12F13Hllo

C12F13H12N

C12F13H12NOS

C12Fy3H;5FeN,OsP;

C12F13H1502

C12F13N

C12F14H702P
C12F14H10N02P

/
As above with R =—N [0}
\__/

I 1
CF{-(CF$)5s-CH-CO-(CH,),-N(CH,)-CH,

CF;"-CF;”-CF;”-CF;"-CF‘;’-CF‘;”7@
HO

CF{CF2{(CF),CFyY _H
H N(CH,CH,),
CF{-(CFP)4-CF$-8O-NH-C4H,,

[CFS-CFY)-CFS-Fe(CO),(CH;CN),P(OCH,); ]PF$Y

(1) -80-0  (2) —123-8
(3) -120-4 (4) -1029

(1) -81
(2) —114, -119, 123

(1) -80-0 (2)-1241
(3)(4) —120-0, —121-6
(5) —-119-5 (6)-117-0

(1) -80-0  (2) —123'5
(3) -119-6 (4) -101-7

(1) -82-0

(2) -121-2, -123-0, -126-9

(1:1:2)
(3) -122.9 (4)-117-7
(1) -85-4 (2)-1174
3)-793 (4)-733

CF{P.CFP-CFY-CFYY-CFS-CF®-C(OH)(CH;)-CH,-C(OH)(CHs),

[(CF5"),CHOIPFY-CeH;

i . 1
(CH,=CH-CH,),N-PF?.0-C(CF;),C(CF3),-O
[00)

(1) -804 (2) -124-0
(3)(4) —119-5, —-120-4
(5) -119:5 (6) —-116-2

(1) -173-1  (2)-73-9

(3) —213-2  (4)(7) —145-8

(5)(6) —151-3

(8) —125-0, —129-4

or (9) —126-2, —127-7
(1) =75-0  (2) —45-0
(1)-70-4 (2) -59-6

(3-4) 248

(1-3) 11-5

(8A-8B)} 230
(9A-9B)f 235

(P-2) 846
(P-2) 881

243

137

208

243

191(a)

215

208

231

180
141
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
T ]
C12F14H1gNOyPSi,  [(CHj)3Sil,N-PFS-0-C(CF;),C(CF3),-O (1) —67-0, —68-2 (P-2) 920 156
) (2) —38-6
At —130° (2a) —25-1 (P-2a) 772 (P-2e)996
(2e) —53-8 (2a-2e) 76-0
[
C1,F16HsNO,P, CsHsPFY) =N-PF®-0-C(CF3),C(CF3),-O (1) —68-9  (2) —43-4 (1-2)2:0  (P2-2)846 155
A (3) —66-5 (P3-2) 18:3 (P3-3) 1107
C1,F17H,0,P (1)-783  (2)-139 (1-5) 6-0 72
[(CF‘,")2CH"’O]2P<4> (3)-167  (3)—153
2y (3)
C12F150 CFY . (1) -66-3  (2) —55-9 255(c)
“’CF,mCFs (3) —66:3  (4)(5) —63-18
C (6)
(S)CF;, 03 CF(;) (6) =735
C12F150; COCF, -52.7, -61:5, =775 255(c)
(CF3)2<]><CF3)z
COCF,
C12F20 CF3 (1) -57-8 (2) —-101-50 256(3)
2 (3) —220-63 (4) —113-90 245
CFY (5) —123-10
[&)] ® (O]
C1,F2;NO, 6] (1) -81-7  (2) 1266 219(a)

CFOCFP(CFN F o

()]

o

(3) -119-5, -122-1, -123-2
(4)-123-9 (5)-138-1

96
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C12F2203

C12F2204

C12F2204

C 1 2F2205

C12F23ClO,

(:12F 2404

C13F3H18N02

C13F3H19N
C13F3H2104

Ci13F3H,,NSi,
C13F3H22NSn2

(CF$Y),-CF®-CO-CFY-CF,-0-CF®(CF$)CO-CF"(CF{),

(1)-72-3 (2) —188-7
(3) -118-1 (4) -78-7
(5) —133-8 (6)-72-3

(7) —187-0

(CF),CF®.CO-CF®(CF$)-0-CF,-CF$’-CF,-0-CF(CF{)-CO-F®

[CF$"-CF®(OCF5”)-CO-CF5"-CF5 ],

[(CF$"),CF?-0-CO-(CF$®),1,0

(1)-72-5 (2)-191-1
(3) —134-3  (4) -79-0
(5) -127-3  (6) —129-1
(7)-81-1  (8)+27'5

(1) -80-1 (2)-136-4
(3)—54-6 (4) 1147

(5) -119-0

1) -792  (2)-1423
(3)(4) —85-3, ~121-2

CF5CI-CF®(CF$")-O[CF$"-CF®(CF{")-0],CF{-CO-CF{’

As above with Cl replaced by F

OCH,CH,

m -
CF3 D:N(:Gl_l1 1

(Z)H O
CF3 . C[N(CH;CHg)z]:CH‘CEC C(CH3)3
CF3 'C(OC3H7):C(OC3H7)C02C3H7

mCF;3C¢Hy-N[Si(CH,)s]2
mCF3CgH,-N[Sn(CH3)3],

(a]
[b]

(1) -69-0  (2) —141-0
(3) =792  (4)(6) —80-6
(5) —144-8, ~145-4

(7)(8) —75-3

(1) -81-5  (2) -144-9
(4) —81-2  (5)—-145-8
(6) —80-7  (7)(8) -75-6

—80-5

—65-9
-67-9

—69-2 (ratio 3:1)

—-62-93
-62-15

(1-2) 19

(7.8-)s

(79- )55

(1-2) 5-6

200

200

200
=
=]
s

147 5
=
=
3
&

143 Y
-]
(@]
o
=
-1

143 £

259(a)

188(a)

170

168

168 A



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C13F4H;sN CF{"-C[N(CH,CH,3),]=CF®-C¢H; (1) —61 (2) -115 (1-2) 19-0 170
C13F4H 5N CF{P-CF®=C[N(CH,CH,),]C¢Hs (1) -63 (2) —160 (1-2) 11-5 170
C13F6H6Cr04 —55-6 210
CF,
A
CF,
Cr
(CO),
C13FsHsMnO,4 As above with Cr replaced by Mn -55-7 210
C,13FsHgCI3NOS H_ _CCl, (1)(2) =76-5, —74-6 (1-2)9:5 248(a)
>
N (o}
peCeH, [ S)(CF‘;“')Z
C13FsH;10,CINOS (/C\F,)z -77-1 248(a)
IT (o]
pClC6H4kS )(Cﬂa)z
C3FgH; ;NOS As above with Cl replaced by H =772 248(a)
C13F6H11N3S CH3 _5712, _5662 173(6)
S\ —@
N CH,
(CF3)2C=< 4&
N CH,
C,3FsH1,S ~59-27, =550 173(e)

S
C(CF;),

86
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— 1
C13F¢H3CINO4P pCl-C¢H,y-C=N-C(CF;),P(OCH3)3-O —66-5 (P-F) 4-0 261(a)

Ci5FsH 1 BINO, (CF$"®),C=CH-CHBr-CO-CO-NH-C¢H,, (1)(2) —64-5, —58-3 (1-2) 86 259(a)
C13F6H14BrN02 (CF3)2CH'CH:CBr‘CO‘CO'NH‘C6H11 -65-6 (1-2) 8-6 259(3)
U
C13F6H14N,0,S (CF3),C(NCH,CH,OCH,CH,)NH-S(0)CgHs —-69-1 206(a)
C15F¢H;sBr,NO, (CF3),CH-CHBr-CHBr-CO-CO-NH-C¢H;, —65-1 259(a)
C,3FsH;sNO, (CF$"),CH®-CH=CH-CO-CO-NH-C¢H,, —-67-1 (1-2) 8-6 259(a)
C13F6H200 R! R?2
H-H-H
o_ O
(CF(;)(Z))z
R'=CH, R?=(CH,)sCH; (1)(2) —78-89, —78-89 (1-2) 9-1 240(a)
CH,-CH, (CH,)sCH; -78-81, —78-96 911
(CH,),CH3 (CH,)4CH; -78-77, —78-87 9-09
(CH,);CH; (CH,)sCH; -78-79, —78-87 9-16
C13F¢H 00 R! H
o_ O
\/(1)(2)
(CF3"7),
R'=CH;, R?=(CH,)sCH, (1)(2) —79-65, =79-73 (1-2) 8-44 240(a)
CH,CH; (CH,)sCH; -79-63, —79-63 84
(CH,),CHj; (CH,)4CH, —79-60, —=79-60 84
(CH2)3CH3 (CH2)3CH3 —7959, —7959 84
C,3F¢H,,N,0,PSi, N[Si(CH,),], —67-5 250

(CH,),S5iN=pP—C
| JCF,
o

CF,

dnoa3 €4 © uj PPNU Jupon]y
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CisFiyH [CRE) H_ ao (1) —55-9 430
(3)(10)(6)(7) —135-2, —136-6,
(&) {9) —1385
3] @ ® (4)(8)(5)(9) —148-0, —150-9,
‘CF, -152-5, 1543
C,3F1;H,NO CFy'CR>(CF{),CF"CO  H (1) -81:6  (2) —127-1 243
— (3) -123-4 (4) -120-9
) O
CisFiz ®_® (2) -583  (3) -134-9 262(b)
© @ (4) —149-4 (5)-147-9
(6) —136:4 (7) —139:9
& ™ OCF,® (8) —-161-4 (9) -150-9
CisF12 © (3 (2)a(6)a —138-7 262(b)
9 @ (g (2)b —114:7
”. . P (3)a(5)a —~135-9
8) n + 2y 3 (4)b _1283
(5)b(8)a,b —~161-3
[b] (6)b ~123-2
. (Ta,b —=137-5
CF; (9)a —149-8  (9)b ~150-5
(4)a(3)b —58-1
CF(:)
/ \
S
(”CF3
C13F12HgN, (CF$"),C-NH(CHC¢Hs)-N=C(CF§'?), (1) -74-7 (2-3)5-7 178(a)

(2)(3) —66-3, —64-3

001
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Cl 3F lZHBNZS

C 1 3F1 ZHSS

C13F12HSS

C13F12H11N3

C13F13H7

C13F13H70

C13F13H702

C13F13H oNO

(CF$),C-(SCH,C¢Hs)-NH-N=C(CF2?®),

CF,

cH;O:&C?F,
<
S

CF,

CF,
CF,
CF,

\Y

H,C cr, °

(CH,); (CF,),
v
N

(CF;), H,CN

CsHsCH,C(CF$Y),CF-CF2'CFY

CeHs-CH”(OH)-CF®.CFS.CF5-CFS-CF2.CFY’

(1) ~-70-7 (2-3) 57
(2)(3) —66-7, —64-5

—58-5, —59:5, —-67-5
(ratio1:1:2)

-59-1, -60-3, —61-5, —67-5

~72-5,-71-2, —68-0, —66-7

(1) —63-6
(2)(3) —106-4, —124-4
(4) -81-7

(1) -80-8  (2)—-125-0

(5) —118:3  (6A) —-116-0
(6B) —124-7

oHOC¢H,-CH”(OH)-CFY-CFY)-CF$"-CF$.CF?.CFY

CF{"-CFP-(CFY),-CF$"-CO H

R= —NO HHR

(1) -80-8  (2)—-126-2

(3)-122-5 (4)-122-5 (6B-7) 17
(5) —122-5 (6A) -116-3
(6B) —124-5

(1)-81-6 (2)-127-1
(3) -123-2  (4) -121-6

(6A-6B) 308 (6A-7) 6-5
(3)-121-2 (4)—-121-2 (6B-7) 17-5

(6A-6B) 300 (6A-7) 7

178(a)

253(c)

253(c)
g

254() S
s
[
=
2
8

293a) 5
(@)
o
"

208 g
-

208

243

101



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C13F13H10N02 As above with R=—N (o] (1) -82:6 (2) -127-1 243
__/ (3)-122:9 (4) -120-9
C,3F3H,N CF{"-CF?-(CF$"),-CF¥ H (1) -80-0  (2) -123-8 243
bt (3) -120:0 (4) -102-1

i D
C.5F13H,,NO CFy-CFY(CFY),CF¥-cO H (1 -816 (2)-127:1 243
bt (3)-123-7 (4)-121-6
H N(CH,CH,),
C15F13H,;50 CF{)-CFP-CFY-CFP-CFY . CFY.C(OH)(iC3H4), (1) —80-5  (2) —124-5 208
(3) 1205 (4) —120-5
(5)-117-1 (6) —108-0
T 1
C13F14H15NO,PSi PF2{NC(CH3)3(Si(CH3)3)}OC(CF3),C(CF5),0 (1) -67-1, —68-5 (2a-2e) 70-5 (P-2a) 906 156
(at —33°) ~ (2a) —35-1 (2e) —47-4 (P-2e) 925
i 1
C15F1sH1,05P; (CF$"),CH“’0-P[OC(CF$”);P(CH3),)(CH;)-CH,-C(CF¥),0
(1) -724, -73-1 (2-29-0(1-4) 6-0 199
(2) -76-5, —78-3 (P-3) 3-0
(3) —67-0, =677 17(1-C)(2-C)(3-C) 282, 285, 289
2J(1-C) 35-3 2J(2-C) 32-7
J(3-C) 29-1
C13F23H30, (CF3),CF-CF,-0-C(CF;);-CF,-0-C(CF3),-CO,CH; (1) =73-0  (2) —186-3 96
(3) =742  (4) =706
(5)-71-3  (6) =751
. 1
C13F2.Hs0,4P [(CF{"),CHOJ,PCH,C(CF5),0 1)-743  (2)-77-3 124
T 1
C13F14HsO,P [(CFs),CHOL,P(CH3)OC(CF3),C(CF3),0 -74-3 124
C13F24H,0,P [(CF),CH®O,P(CH;) (1a) =753 (le) —74-8 (1-2) 6-0 180
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Cy3F2306

C14FsH20100s;3
C14F¢H,DO,

C14FsHgO1
C14FsHoN

C14FgH 1002
C14F¢H13NOS

C14FeH1aN>O

C14F6H14N20

C14F6H14N02

C14F¢H16N,0S

CF{’-0-(CF$-CF$-0)5-CF,-CF5’

HOs5(CO),o(CF$Y-C=CH-CF)
H O
cFdeno— o
D CH,
As above with D replaced by H
F_F
YCF, H
F N(CH,)C4Hj
(CF3),C=C=C(CsH;s)(CO,CH,CHs)

CF3),
N O

|
pCH,C(,H‘kS )(CH3)2
N_C(CH3),
(CF o NCeH,

N=C(CH,),
(CF3), N,O
CeH,
(CFs),

)
N)C(CH,L
OH

L
(CF5),C[N-CH,*(CH;)5-CH,]NH:SO-C¢Hs

(1) =590  (2) -93-6
(3)-91-5 (4)-90-3

(1) -57-93 (2) -59-51

—63-2 (1-2)7-9
—64-4 1-2)7-7
(1) -58-7

Rest —123-5, —139-1, -141-0

—61-0
-77-3

-79-1

-741

-76-9

-68-9

104

266
267(a)

267(a)
451

172
248(a)

268(a)

268(a)

268(a)

206(a)

dnoi3 €3 ® u1 ;opNU sulron|g
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
1
C14FsH16N,0,S (CF3),C[N-(CH,);-0-CH,-CH,JNH-SO-C¢HCH3p  —69-25 206(a)
C14FsHz4 [CFP-CHY-CH-(CH,);-CH3], —65-5 (1-2) 117 117
C1.F;HsO (1) =56:5  (2)3) —140-3 (1-2) 22-0 269
"’CF,CO-C6H5
@ (3
C4F,H,0 As above with CO replaced by CHOH (1) -56-2 (2)(3) —141-6 (1-2) 22-6 269
CF,H N pCF2’CgH,-CF®=C[N(CH,CH,),]CF$" (1) =57 (2) —60 (1-3) 17 170
(3) -110
] 1
C14F;H,5sNO,P CGHS-PF‘”[N(CHZCHQZ](}c:cQ (1) —65-1, —66-6 (P-2) 821 141
CFy” ,, CFs (2) -40-3
C14F1oHsN CeH N CF, (1) —63-5 (2) —66-7 270(c)
CF?
CF{
C“FuHSN cF, CFs -63-1, —63-9, —58-7, -53-1 270(c)
@ CF3
N CF,
H
C.14F1.H;5N;S _ CF, —60-3, —61-3, —61-9, —56-5 270(c)
N/
\
C.H,—N—
6115 FS S

o1
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Ci4F12HsS

C14F12H10

C14F12HIOS

C14F12H11N

C14F12H 1 N5S

C14F12H13N3

CF,
CF, CF,
CF, or
8
CHYCF;"CF*H*CFy’

©

CH,-CF,;CFH-CF,

CF3 cr,
CH, CF,
CH/ N
CF,
CF,

C(H,N
CF(Z)

(I)CF3 3

(CH;); (CF3),
N

N
CN
CF
(CF3), CH,

—60-72, —62-15, —64-09, —67-38

(1)-74-5 (2) -2145
(3) —110-5

-58-7,-67-3

(1) —62-38 (2) -61-18

—-59-3, -61-5, —62-3, —57-1

-70-3, —70-5, —65-6, —64-4

(1-2)12-0 (1-3)12:0
(1-4)6:0 (2-3) 12:0
(2-4)45-0  (2-5)3-0
(3-4) 12:0,6-0

(3-5) 18-0, 15-0

253(c)

176

253(c)

270(c)

270(c)

254(a)

dnoi3 €57 v uj [PPNU JuLIoN]]
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Molecular formula

Structure of compounds

Chemical shifts (ppm) Coupling constants (Hz)

Ref.

C14F12H13N302

C14F12H,304P

C14F12H14N202

C14F12H16N2

C14F12H16N2

C14F12H16N202

C14F120

(CH’ﬁ} /((<F3)z
I N
N/
(CF,), CO,CH,CH,

(CF{Y-CHY-0),PC4Hs

(CH,); (CF,),
N

[
N

(CF3), g4 CO:CH,

(CH;), (CFy),
N

|
N

(CF,); (CH,),

(CH,), (CF3),
ITI H
N “CH

CFy, H

CH

3

(CH;); (CF,),
N

|
N

(CFs): /™ OCH,CH,

1
@ & 4 (5

~74.3,-71-3

(1-2) 83

-73.-05, —=72-05, —67-8, —66-95

—68-10

-72-2,-71-4, -68-2, —61-6

-73-1, =720, —68-5, —67-5

(1)-569  (2) —139:6 (1-2)20-8  (5-6) 195
(3)(4) -141-4
(5)-1612  (6) —1467

234(a)

220

254(a)

234(a)

254(a)

254(a)

269

901
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C14F120

C14F13H5

C14F13H90

C14F13HpNO

C14F13H170

CisF1aNy

C14F15H5

C14F17HeNOS

As above with CO replaced by CHOH

CF{.CF?(CFY)5-CFSP-C=C-C¢H;5

CF{’-CFY-CF®.CF$Y-CFY-CF®.C(OH)(CH3)-C¢Hs

CFy-CF(CF®),CFy-CO H

O

(1) -56-5 (2) —140-8 (1-2) 219 (5-6) 20-2
(3)(4)—142-8
(5) -163-8 (6) —-155-9

(1)-81-5  (2)—-127-5
(3) -123-1 (4) 975

(1) -80-5  (2) —126-2
(3)4) —122-0, —123-0
(5)-118-5 (6) —-116-5

(1) -82-1 (2)—-1271
(3) -123-7 (4)-120-9

CFV-CF2-CF®.CFS.CFS-CF®- C(OH)(CH,(CH3)-CH, C(OH)(CHs)-CH,-CH,

“) (3

N@-CF"’CF‘;’ F©

"’F>*<<@N

8

CFYCFCF;"),CF  F®

S C H,

CFY(CF$)e-CFS"-SO-NH-C¢H;

(1) -81-6  (2)-124-5
(3)(4) —120-8, —-121-6
(5)-117-9 (6) —116-2

(1) -78-2 (2) -167-0
(3)(7)—-139-5

(4)(8) —88-0

(5)(6) —141-8, —148-6

(1) -81-5  (2)-127-5 (5-6) 139-0
(3) -123-1 (4)-117-5
(5) -170-0 (6) —145-5

(1) —82-0 (3-4) 250
(2) -120-5, —121-5, —126-2
(3)-121-1  (4) -116-7

269

251

208

243
3
=
e
g
®
=
&
&,

208 E
-
(@)
s
=

212 g
-1

251

191(a)

LO1



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C14F1sH3NS, S__S (1)(2)) —59-46, —54-90 (1-2)) ¢ 5 173(e)
(CF{®),C=C___C” “C=C(CFy"), (3)4) p —57-61, —56-30 (3-4) g 3
sTL ] (5)(6)) —58-48 (5-6)
N .S
C
Il
(8}:135)(6))2
C14F1oNO, (1) -82-6 (2)—1268 219(a)
(CF;“~CF;2’~CF;3’-CO)2Nm (3)-115-2 (4)-141'5
(5) -163-2  (6) —150-5
(4) (5)
C14F200, (1) =743 (2) -60-8 (4A-4B) 150 177
(3) -63-3  (4) —61-5,-66-3
(5) =573 (6) —59-3
(7) —64-5
C14Fa4 (1) =541 (2) -98-2 245(a)
{2)
CFs CF{
CF,
C15sF3H16NSO, ~-80-8 259(a)
S
HO
CF,
NCH;,
C,sF3H,,N, 08, mCF;CeH,-N[Si(CH3); 1CO-N(CH;)[Si(CH3)5] —-62-93 168
C,sFsH1NOS, (CF$®),C(SCeH5)NH-SO-CsHs (1)(2) =70-4, —69-2 (1-2) 10-0 206(a)

801
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C;5FsH12CINO,

C15F6H12NZOS
C1sFsH13NO,

C15F5H16B1’2NO4P
CsF¢H16NO,P
C15F6H18BIN02

CisFeH1oNO

CisFsH1oNO,

C15F6H24O

CisFsH240

C,sF,HgNaO

CO,CH,
pCICeH, N \ CO,CH,
(CFy),
(CF$"®),C(NH-CH,-C¢Hs)NH-SO-C¢H
CO,CH,

C(H N \ CO,CH,
(CF3);

T 1
CéHs'CHBl‘CHBI“C:NC(CFg)z'P(OCH3)2O
As above with CHBr-CHBr replaced by CH=CH
(CF$?),C=CH-CBr=C(OCH,CH,)CO-NH-C¢H;,

L
(CFy"),CH? /o NCeH,,

(CFP@),C=CH-CH=C(OCH,CH;)CO-NH-C¢H,;
H H
CH,CHZ-—'/——Y'—(CHQGCH]
o_ O

NS
CF),

H H
CH3CH2—'7—{-(CH2)5CH3
O\/O

(CF"®),

CF‘,”CHNa~CO~C6H5

2 &

—68-5

(1)(2) —74-4, =729
—689

—66-0
—66-5
(1)(2) —64-0, —60-4

—66-5

(1)(2) —62-0, =562
(1)(2) -78-81, —78-90

(1)(2) =79-63, —79-65

(1) -53-8 (2) —146'5
(2) —142-2

(1-2) 10-5

(P-F)4-0
(P-F)4-0
(1-2) 7-5

(1-2) 8

(1-2) 84
(1-2) 9-01

(1-2) 8-4

228(a)

206(a)
228(a)

261(a)
261(a)
259(a)

259(a)

259(a)
240(b)

240(b)

272(b)

dnoi3 €19 e ul PPNU duIoN g
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,sF,H,0 As above with Na replaced by H (1) =554  (2) -1422 (1-2) 221 272(b)
(3) —140-0
{ )
C,sF7H,;NO,P pCH3c6H4-PF‘2>[N(CHZCH3)Z]9C=CQ (1) —65-8, —67-5 (P-2) 823 141
2) -41-5
¢F,, CF 2)

C,sFoHgNO CF5Y-CFPH®.CO-N(CsH;s)CeFs (1-3)57  (2-3)459 263(b)
CysF1 HyoN CFYCF(CF),CF® H (1) -80-0  (2)—124-8 243
— (3) —120-8  (4) —102-4

H N[CH,CH(CH,),),
C15F12HN (1) =557  (2) -139:3 273
“’CF,CH(CN)«» (3)-137-4 (4)-139-3
(5) —160-8 (6) —151-9
2 3 [ ]
C,sF1,HNaO o (1) =54-4  (2) —146-0 (1-2)21-7 272(b)
CF 4 CHNa-CO-CF, (3) —140-3
2y 3
C15F1;H,0 As above with Na replaced by H (1) -56-5 (2)—141-3 (1-2) 22-5 272(b)
(3) —139-9
C1sF12Hg0S, pCH;3C¢H,-O /s\ (1) —61-13  (2) —58-53 173(e)
/c\ /C=C(CF§2’)2
(CF§{"),CH S
C15F12HgOS, S (1) —64-74 (2) =57-79 173(e)

V2N
pHoc5H4-C(CF‘3")2CH\ /C:C(CFQZ))Z

o1l

uoqaedoapiy >neydie pajesmes e jo 1) 03 papuoq



Ci5F12HgSs CH, S\S—S
\
~CH,
7\
(CF),cH®C q /C=C(CF‘32’)2
S
C15F12H14N,0, (CH,), CF(;))Z
N
| y CO,CH,CH,
(@)
CF):
C,5F12H14N,0, As above with substituents on double bond interchanged
CysF12H16N, (CH;), (CF3"),
N
N g
?XCF,), (CH,),CH,
C,sF12H N2 As above with substituents on double bond interchanged
C1sF12H16N20; (CH;Jrsf CF3),

|
N

(CF3), H CO,CH,CH,

I 1
C15F12Ha7N202PSi;  [(CH3)3SilP{=NSi(CH;)3]JOC(CF3),C(CF3),0
———

W@
C,sF;,LiN
“’CF, Li(CN)(s)
@) (5

@ @

C,sF12NNa As above with Li replaced by Na

(1) -62-91 (2) —57-56 (1-3)7

(1) —68-50 (2) —73-15

(1) —69-50 (2) -70-25
(1H-71-0 (2) —69-8

(1)-68-0  (2)-72-5
-72:9, -71-7, —67-7, —66-9

(1)(2) —68-4, —68-9 (1-2)7-8

(1)-53-6  (2)—147-4
(3)-147-4 (4) -141.7
(5) -166-5 (6) —166:5

(1)-527  (2)-147-9
(3)-147-9 (4) -141-4
(5)-167-2  (6) ~167-2

173(e)

234(a)

234(a)
254(a)

254(a)
254(a)

dnoi3 €47 ® uy 9pPNU Juuon]]
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273
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Molecular formula Structure of compounds Chemical shifts (pm) Coupling constants (Hz) Ref.
C,sF13Hs CF, (1) -627  (2) =579 (1-2)10-0  (1-3)10-0 172(a)
(1)
CF 3)-68-0  (4)—90-9 2-3)4-0
N_CH, €) @ (2-3)
PACF5), F
C1sF13H100 CF{-CFP-CFY-CFP-CF-CFY-C(OH)(nC4Hs), (1) —80-4  (2) —1245 208

(3)(4) —120-0, —120-8
(4) 1179 (5)—-115-8

C1sF13H,, FeN,OsP,  [CFYY-CFP-CFS-Fe(CO),(CH3CN),P(OCH,CH3);JPF&
(1)-856 (2)-117-2 (1-3)11-0 215
(3)-789 (4)-72-9

CysF1,H,0 (1)-57-5 (2)-139-5 (1-2) 21-9 269

2 3
U
C;sF1,H,;sNO,P PF3’(N-C(CH;),-CH,);-C(CH),)-O-C(CF),C(CF,),-O(1) —67-8  (2).—38-3 (P-2) 910 156
————  At-80°(2a) —31:3 (2¢) -474  (2a-2¢) 776 (P-2a) 832
@ (P-2e) 1001
C15F140 (1) _56'9 (1-2) 21'9 269
CF‘;" co (2)(3) —138-8 to —141-0
2y 3
Ci15F15H 1203 [(CF$"),CF®-0-CF$",C(OH)CH,; (1) -80-8 (2)-1456 (1-3) 2 (2-3) 23 143
(3) =73-2
C5F19HgO3P ((CF§"),CHOL;,PF?CsH; (1)-73-8  (2) 488 (P-2) 860 180
CisFasN CFY (1) —178-12 (2) -71-75 (1-4) 47 (3-5) 51 236
“’CF,OCF"’(CF‘;jz (3) —151-30 (4) —69-04 (6-7) 23-3 274
F®CED (D)2 (5) —51-43 (6) —53-61
CF3"CF; CFY(CFP), (7) 10830 (8) —80-33
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CysFasN

Cl 5FZSN

CISF ZSN

CysF2sN

CISF 2SN

C,sF2sHNO,

C15F230,

C,sF3oHsOsP
Ci1sF320

CF®
U)CF F(;)(’)CF(;)
CFY),CF® NCFP)

“ICF,
(G)CF ‘)(CF(:))1

(CFgl))zCF N CF(zl)CF(:)
CFY.CFY
CF, CFY
(CF3),C CFY(CFY),
CF«) CF(S
©cF ¢ (:3))2
3
(CF‘,”),CF("’ (,"CF‘,”
CFYCFY
CF, F

LN
(CF3),CF DCFD).

(1) -178:4 (2)-72:2
(3)-71-3

(4)(5) —80-6, —90-1

(6) -51-9  (7) —51-9
(8)—179-6 (9)-72-2

(1) -108-3 (2)-78-8
(3)-69-1 (4)—-153-1
(5)-52-1 (6) —52-1
(7) -179-9 (8)-72-4

(1)-181-0 (2)-734
(3)-61-2 (4)-121-2
(5) —82-5

(1) -114-5, —-119-3

(2) -82-5 (3)6) —62-0
(4) —186-7 (5)(8) —73-4
(7) —183-6

(1) -1882 (2) —77-0, 786
(3)-64:5  (4)—118-2
(5) —84-4

CF5-CF$-(CF5")s-CF5"-CO-NH-CO-CF3"(CF§),-CF-CF§’

[(CF§"),CF?-CO-CF¥(CFS")-0-CF LCF5”

[(CF3),CHOsP
CF$"-0-(CF§’CF§’0)¢ CF,CF§”

(1)-824 (2)-1274
(3) —122-5 to —123-8
4) —120-2

1)-72-4 (2)-1729
(3) -113-4 (4)-78-8
(S)NA (6) —125-9

=730

(1) -59-1  (2) -93-7
(3)—91-6 (4)—90-4

(1-3) 37 (1-4) 100
(3-6) 10 (4-5) 300
(4-6) 40 (7-8) 44

(1-3)23  (@@-5)48
(6-7)50  (7-8)3-2

(3-4)6

(1-2)9

274

274

274

274

274

219

200

157
104
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

1448

C16F H,NO ®y cFP (1) =785 (2) -182-0 (1-2)112  (2-3)3:4 276(a)
C6H5'+_J'_F(2)
c6H5N—'go
C16F5H3M004 —60-5 210
(CO)Mo” CF,
4
CF,
C15F5H9C1N20 N_C6H4C1p -78-3 268(a)
(CF,),(O,NCSH,
C16F6H9CIN20 N_C6H4C1p -73:9 268(3)
el
CsH,
Ci16F6HoCIN,O CF3), -76-2 268(a)
N
|
N)CGHACIP
OH
C16FsHoDO, CH,0CO O ~62:8 (1-2) 81 267(a)

(CF{"),CH® /o
D CeH,
C16FH10N20 N=CsHs —78-2 268(a)
eFal  Nea,
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C16F6H10N20

C 16F6I'I 1 ONZO

C 1 6F6H1004

C 16F6H14C1NOS

Ci6FsH14N208
C16FsH14N,08

C16FeH;5Ir0;

C16F6H15N

C16F6H15N

C16F6H15N

N=CeHs

CFy)A__O
N
CeH,

(CF3),

¥
N)CsHs
OH

CH,0CO O
crvee®l o

H C.H,

CF,)
Nj'\ao2

l
pClC6H4kS /O

(CF{"®),C(NH-C¢Hs)NH-SO-C¢H4CH;p
(CF3),C(NH-CH,-CsHs)NH-SO-CsH;s

(n-Cs(CH3)s)Ir(CO),(CF§ C=CCF%")

H_CH;

(CH3)3C<\N )(CFs)z

As above with substituents about C=C interchanged

(CF$"),CH® N=C[C(CH3);]-C=C-Ce¢Hs

-741

-76-2

—62-6

-77-3

(1)(2) =74-1, -72-55

~75-7 to ~74-2
—60-84, —63-44
—66-6
-69-7
-70:5

(1-2) 81

(1-2) 10-5

(1-2) 8

(1-2) 65

268(a)

268(a)

267(a)

248(a)

206(a)
206(a)

277

229(a)

229(a)
229(a)

dnoad €47 & wm 1opnu JuuIon g
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C15F5H15NOS LC{:,)Z -77-4 248(3)
I‘ll (o
csﬂsks)O
C16F6H15N04 CH30CO_COZCH3 —68-6 228(3)
(CF3),
C¢H,CH;,p
Ci6FsH15NOs As above with C¢H,CHj;p replaced by CéH4OCH; p —68-75 228(a)
Ci6FsHi6S -57-1,-53-9 (1-2) 11 173(e)
S
CCF$"™),
C15F5H28 (CF3CH2CH(CH2)4CH3)2 —648 (1-2) 108 117
C16F7H4NaO, (0] (1) -55-1 (2) —144.5 272(b)
o Na (3) —134-2
o ®)C
IE R
C,6F7Hs0, As above with Na replaced by H (1) -56-1 (2) —140-4 272(b)
(3) —138:3
C16F7HoN,O _CeH,F%p (1)~779 (2)-1036 268(a)

N
‘”(CFg)AO,NCGHS

911
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C16F7H9N20

C 16F7H9N20

Ci6F11H20NO

Ci6F12HgNg

Cl 6F 12H9NSZ

C16F12HIOOSZ

C16FI2H14N2O4

N_C6H4F(2)p
(CF,); N,O

CeH,
CF),

)
N )C6H4F(2)p
OH

CFY-CF(CF{),CF"CO  H

H  N[CH,CH(CH;),],

(CHL})@ }C\Fg)z

|
Nt
(CFy), C(CN)=CCN),

CF®
Hg
CGHS—f/ CFY
“CH,N_ _S

WCF, CF?

S
(1 N (2
CH,0 CH,C(CFM,CH C=C(CF?),
Ny’

(CH,), (CFY),
N
rlr :>C02CH,
?(CF;), CO,CH,

(1)-73-6  (2) —102-3
(1)-759 (2) —106-6
(1)-81-6 (2)-127-4

(3) —123-4 (4) -120-9

—-73-65, -70-35

(1)(2) —58-1, —53-9 (1-2)8 3-4)9
(3)4) —-57-1, -56-0 (3,4-10r2)4:5
(lor2-5)1-3

(1) —64-86 (2) —67-40

(1) —68-30 (2) —70-70

268(a)

268(a)

243

234(a)

173(e)

173(e)

234(a)

dnoa3 €59 © uy PPNV Jupon g
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Molecular formula Structure of compounds Chemcal shifts (ppm) Coupling constants (Hz) Ref.
C16F12H15sN302 CH, —75-45, —72-15, —=70-65, —68-80 234(a)
CH,=C(CH,) P2
| N
N7
(CF,); CO,CH,CH,
C16F12H N> (CHy), (CFY), (1) =710 (2) -69-8 254(a)
N
N/
CF,), (CH,),CH,
C,6F12H 3N, As above with double-bond substituents interchanged (1) —68-0  (2) —=72-5 254(a)
C6F12H13N2O5 (CH,), (CF,), -70-5, —-67-5, —65-1 (1:2:1) 254(a)
Tf .-H
N CO,CH,CH,
CF,), .
(CFy), CH, H
C16F12H13N202 (CH3)2 (CF3)2 -71-0, -70-4, —67-8, —66-5 254(a)
N
|
N
CO,CH,CH,
(CF3),
CH,
CiFiHsNOP  CeHSPFPIN(CH,CHS);JOC(CFS"),C(CF,);,0 (1) -68:1, ~70-9 (P-2) 819 141
(2) -39-3
Ci6F13H20N CFY CFP(CF),CFY H (1) -80-0  (2) -123-8 243

(3)-119:6 (4) -101-7
H  N[CH,CH(CH,),],

C,6F14HN (1)-853  (2)-110-1 (1-2)22  (1-3)6 273
CFg”-CFg”CH(CN)m (3) -137-5 (4) -137-1 (2-3)31-7  (5-7)3:5
N, N (5) -139-3  (6) ~160-8 (6-7)21-4

(7) -152-0
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Ci6F14<HN

C,6F14LIN

Ci6F14LiN

C15F14NN3

C16F14NN3

C16F180,4Pd

C16F22

C16F26MoOgP,

CF X CH-CN
2 3 2
CF{"-CF® CLi(CN) &)
3) @4 5) (6)
CFY CLi(CN)
2y 31 2

As above with Li replaced by Na
CF‘,"-CF?’CNa(CN)m
3) @) (5) (6)

Pd(CO),4(CF5-C=C-CF;);

F_F F

F F F F(})
CF,CF, “)F C CFY.CFY

F F F F

(o]
(CFgl))z[ \PF”’ Mo(CO),
CFhg |

Isomer [a]

[b]

[c]

(1)-55-8  (2) -139-3 (1-2) 21-9
(3) -137-0

(1)-85-8  (2)-107-8 (2-3)29  (1-2)33
(3)—146-3 (4) —147.3 1-3)7

(5) —141-5  (6) —166-4

(7) —166-4

(1) -54:3  (2) -146-4 (1-2)21-5

(3) —143.0

(1) =541 (2) -146-8 1-2)21-2

(3) —143.4

(1)-857  (2) -107-5 (2-3) 29

(3) —146-8 (4)-147.7
(5)-141-3 (6) —166-7
(7) —166-7

—56-2

(1)(3) -176-2, —167:6

(2) -141-5 (4) -118:8

(5) —-81-6

(1)(3) —174-4, —168-2, —164-7
2:1:1)

(2) —141-6, —138-4 (6:2)

4)-117-9 (5)—81-4

(1)(3) —174-8, —163-8 (1:1)

(2) —141-1, -139-6 (2:2)

4)-117-9  (9) —-80-6

(1) —66-2, —68-5
(2) +18-5

['J(P-F)+3J(P-F)] 1285

273

273

273

273

273

88
278(b)

155
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Cy6F27N CF{ (1)-179-8 (2) -72-7 (1-4) 47 274
‘6’CF3@CF‘3’(CF‘3‘”)2 (3) -1521 (4) —69-8 (6-7) 55
(8) ) [§)] @ (5)(6) —50-7, —52-6
(CF$),CFP N\~ CF(CF) (1)-180-8  (8) 733
C17F3H13N02 C6H5 -80-7 259(3)
HO o
CF,
NC¢H;,
C17F3H,0NO;3 CF;3-C(OH)(CO-NH-CgH,)-CH,-CO-C¢Hs -79-8 259(a)
C17FsHoCIN,O3S (/Cf(sl @, 248(a)
¥ S
RIJ\S*RS
R! = pCIC¢H,; R? = mNO,C¢H,; R*=H (1)(2) =77-4, =760 (1-2)9
C,7FsH1oCINOS As above with R! = pCIC¢H,; R?=C¢Hs; R*=H (1)(2) =77-3, =758 (1-2)9 248(a)
C;7FgHoN2O3S As above with R! = C4Hs; R>=mNO,CsHy; R*=H  (1)(2) -77-4, -76-1 1-2)9 248(a)
C,7FsH 1 NOS As above with R' = C¢Hs; R?=C¢Hs; R*=H 1)@2)-77-4,-75-8 (1-2) 9 248(a)
C7FsH12N,O N__Csl-IACH 3P -782 268(a)
(CFs)sz,NcsHs
C17F5H12N20 N=§:6H4CHJP —-73-2 268(3)
(CFJ)ZAN/O

CeH,

(174§

uoqivdoxpAy >peydis pajemyes 8 Jo ) 03 papuoq J



C17F6H12N20

Cl 7F6Hl204

Cl 7F6}11204

C17F¢H17NOS

C17F12H12N

Ci7F12H1sN
C17F12H20N>

C17F12H20N2

(CF,),
@I\j‘CGH‘CH,p

CH,0-CO
CF,

(1X2)
Fs 4 — C,H,
CH,0-CO

(CF(I)) CH(Z) </ 0O

H C.H,

(CF3;),
N o

pCH,cGH"ks /O
CH
CH3 © b: (CFJ)Z
1

(CF,),
As above with CH=CH replaced by CH,CH,
(CH;3), (CF{"),
N
N_/
(CFY), (CH,).CH;

As above with substituents about double bond
interchanged

-76-3

(1)(2) —56-5, —53-5 (1-2) 85
-63-1 1-2)7-5
-77-4

-72-6,—71-0, —69-95 (1:1:2)

-73-1, =70-7, -67-7, —66-4
(1) -70-95 (2) —69-8

(1) -68-0  (2) -72-5

268(a)

267(a)

267(a)

248(a)

254(a)

254(a)
254(a)

254(a)

dnoiB £1) v uy jopnu dupon]y
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C17F13H10N / \ (1) -82-2 137
(CF,)sCF{
N
CH,-C¢H;
| 1
C,,F,3H;;NO,P PCH;3CeH,-PFP[N(CH,CH3);]JOC(CF3),C(CF3),0 (1) —68-0, =70-7 (P-2) 826 141
% (2) -39-9
C17F13H;0NO CF{".CF?-(CF®),-CF®-CO (1)-81-2  (2)-1271 243
(3) —123-4 (4) -120-9
NICH,CH(CH,),]
C1,F1¢HN 1)-74-5 (2)-177-2 (1-2)5-8  (1-3)13:5 273
(CF‘;’)ZCF‘”CH(CN) (3) —134-5 (4) ~136-8 (2-3)46:5  (5-7)3
N (5) 1393 (6) —160-9 (6-7) 21-2
(7) —152-0
C,,F1¢HN (1) -85-1  (2)—-110-2 (1-2)2:2  (1-3)6 273
CF{'CF? @ CH(CN) (3) —136-8 (4) —136-8 (2-3)31-7  (6-7)22-8
S5 (5)-136-8 (6) —139-3
(T) —56-2
C1,F16H22CL,08i, CH;-SiCI(CH,-CH,-CF{")CH,-CH,-CF2-CFY.CF’-O-CFY’-CFY-CH,-CH,SiCl(CH;)(CH,-CH,-CF$)
(1)(7) —68-9 (2)(6) —116, —119 131
(3) =127  (4)(5) —83-5, —87-8
C1,F6LiN (1) -85-7  (2) —108-5 (2-3)29-5  (6-7) 20-5 273
CF;‘,”CF(ZZ’CU(CN) @ (3) -144-9 (4) —1429
(5) —142-9  (6) —146-2
(3) () (7) —54-7
C,,F16NNa As above with Li replaced by Na (1) -856 (2)—108-2 273

(3) —145-4 (4) -143-0
(5) —143-0  (6) —146-1
(7) -54-0

(448
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C17F16NNZ

Ci18FsH10CIN

C,5FsH10CIN
C1 8F6H10C1N

CysFsH10S

CisFeH1iN

CigFeH11N
CysFeH11N
C13F6H;,CINO,S

C1sF6H12N,0,8

C13F6H13NOS

Ci1sFsH13NO,S

(CF§")2CF‘2’CNa(CN) (7)

3 5) (6)

H_ CeH,

PC1C6H4<\N ) (CF3),

As above with H and CgHj interchanged

(CF{P),CH®-N=C(CsH4Clp)C=C-C¢H;

Ol 0 L.,

H CH,

CeH; <\N ) (CF3),

As above with groups about C=C interchanged

(CF{,CH®-N=C(C4Hs)-C=C-CsH;
(/Cf(;)m )2

N~ "o
)<C6H4OCH3p
s”H

pClCGH"k

As above with Cl replaced by CH; and OCHj;

replaced by mNO,

As above with Cl replaced by CH; and OCH,

replaced by H

As above with Cl replaced by H

1)-75-0 (2)-174-3
(3) —142-9 (4) -147-1
(5) —-141-3  (6) —-166-9
(7) —166-9

-67-0

—-69-0
-69-8

-57-61, —52-50

~66-9

~69-0
~69-9
(1)(2) -77-6, ~76-0

(H)(2) -77-5,~76:2

(1)(2) -77-4, -75-9

(1)(2) -77-6, =76-0

(1-2) 6-5

(1-2) 6-5
(1-2)9

(1-2)9

(1-2)9

(1-2)9

273

229(a)

229(a)
229(a)

173(e)

229(a)

229(a)
229(a)
248(a)

248(a)

248(a)

248(a)

dnoi3 €17 v m; jopPnu suLon]g
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C13F6H14N402S4 CH; C6H4CF3m —61-91 168
\ /
N—S—S—N
o=< o
N—S—S—N
/ N\
mCF,C¢H, CH,
C.15F¢H1sN,O,Se C{{:, /C6H4CF3m —63-42 168
N _N
O=< /Se\ o
N N
/ \
mCF,CsH, CH,
Ci1aFsH 1404 CH,CH,0-CO__OCH, (1)(2) -54-5, -57:5 (1-2) 88 267(a)
(CF,),C o}
H CgH,
CisFeH;sCINOsP  pCICGH,C=NC(CF;),P(OCH;),CeH0 —64-9 261(a)
I 1
C,gF¢H1sNO;P CsHsC=NC(CF;),P(OCH;),C¢HsO ~65-4 261(a)
Ci1sF;H;oN H CeH, (1)-672  (2)-103-8 229(a)
pF"’cﬁHZ\ S«cﬁ;’)z
N
Ci1sF7H;oN As above with H and C¢Hj interchanged (1)-692  (2) -105-7 229(a)
CisF;H;oN (CFP),CH®-N=C(CcH,F®p)C=C-CsH; (1) 699  (2)-104-8 (1-3) 6:5) 229(a)

144!
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CIGFI2H10N6

C,sF12H11NO

C1F12H13NS,

C18F12H13N3

CigF12H14N;

CISF 12Hl4s2

CH,

CH,=C(CH,)<:N CF
I N
N/

(CFy), C(ICN)=C(CN),

CF,

CF,

C6H5 ( S\rC(CFS)Z
N S

i 7/
G (e,

CH,

C.H stN CF3),
|
N—cN
H

(CF3),

(Cﬂk)z F{),
N/
CFy), CeH;

CH,

/ N\
CHS@CH,C@F‘;’),C!{ _C=C(CF3),

CH,

—74-95, —71-20, —70-25,
—68-30

-60-1, —63-7

-57-67, —56-52, —55-93
—52-46

~71-2, -70-4, —66-3,
(fourth signal obscured by signals
from other compounds)

(1) =70-75  (2) —69-0

(1) —67-40 (2) -57-83

234(a)

270(c)

173(e)

254(a)

254(a)

173(e)

dnoaB €4 ® uj jopnu aupONLy
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Ci1gF12H 6N (CH,), (CFy), —-73-1, =70-2, —67-0 (1:1:2) 254(a)
N
t
N
H
CF
( 3)2 C6H5
C1sF12H 16N, 0,4 CH, CF,) -71-75, —=70-95, —69-55, —65-75 234(a)
CH,=C(CHj)—7~y e
111 )COCH,
(CF,;), CO,CH,
C,sF13HeNaO (1) =60-9  (2) —134-4 (1-2) 26 272(b)
“’(CF3)3CCHNa~CO~C6H5 (3) -140-7
2 &
CisF13H,0 As above with Na replaced by H (1) —60-4  (2) -129-4 (1-2) 26 272(b)
(3) —138-8
C,sF1sHN (1)-60-2 (2)-1265 (1-2)26:4  (4-5) 207 273
(CF‘;’),CCH(CN)m (3)-136:3 (4) —139-5 (4-6) 35
N, N, (5) -161-1  (6) —152-2
C,sF1gHN 1) -741 (2)-177-4 (1-2)6 (1-3) 13-5 273
(CF‘;’),CF"’CH(CN)CF‘,” (3) —134-4 (4) —136-7 (2-3) 44-5  (6-7) 222
N/ N (5) -1367 (6) —139-1
) ® (7) -55-9
CysF1eH22C0:Si,  [(CF$Y-CH,-CH,)CH,SICI(CH,),CF$'CF$’OCF5"] (1) —-69-0  (2) -118, -120 131
(3)(4) —88-0, —89-0
CigF1sLiN (1)-60-9  (2)—135-2 (1-2)25-7  (2-3) 145 273

(CF‘;’),CCLi(Cm

2 3 “ (5

(3) —146-0 (4) —141-1
(5) —166-2 (6) —166-2

9l
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CygF1sLiN

C18F18NN3

C,ngNNa

CISFI 8N4

CIBF 24H904P
C15F26H1sN204P,Si,

C19F3H24CIIOP;Rh
C19FsH,;CIIOP;Rh
C19F6H13N

CioF¢H1sN

(CF’ Q”)ZCF"’CLi(CN)CF;”
3) @ 5y (6)

As above with Li replaced by Na

(CF‘,”)3CCNa(CN)s)

2 & 4

F
IH:jCF(CF,)CsFSN
N Z )@
F‘S)CF (CF,’)—@N
3 @
[(CF3);CHOL,PC¢H;
(CF3);

(CF’)’ﬁ/o R R = Si(CHa)3

RhCI(CF$"CHS)CO[P(CH5),CeHs],
As above with CH; replaced by CF,(2)
H__C.H,

p CHJC6H4(\N )(CFs)z

As above with H and C¢H group interchanged

(1) -74-9  (2) -1757
(3)—141-8  (4) —142.7
(5) -142-7 (6) —146-1
(7) -53-8

(1)-75-0  (2)-175-4
(3)-142-8 (4) -142:8
(5) -142-8  (6) —146-4
(1) -539

(1)-61-4  (2)-1358
(3) 1467 (4) —141-3
(5) -166-5 (6) —166-5
(1) -158-8 (2) -75-8
(3) -140-9  (4) -91-3
(5) =737

-72:5

(1) —67:1, =703

(2) —69-5

~56-05

(1)=792  (2)-62:3
-669

-69-2

(1-2)6 (1-3) 12-5
(2-3)39-5  (6-7) 21-0

(1-2) 12-3
1J(P-F) 1018-5
3J(P-F) 237
[*J(F-F)+5J(F-F)] 8

(1-2) 150 (Rh-F) 3-8
(P-F) 26

273

273

273

212 ;
e
E.
®
=
=
3
&
s

180 ©
(@]

281 o
9
-]
-]
k-]

279

279

229(a)
-

229a) 3



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CyoF¢H;3N (CF{M,CH®-N=C(pCH;3CsH,)-C=C-CcH —-69-9 (1-2) 65 229(a)
C1oFsHsNO,S (CF{), 777, =762 (1-2)9 248(a)
N o
H
L X
pCH,CH, ~S” “C,H,OCH,p
| 1
Ci9FH,gNO3P pCH;C¢HyC=N—C(CF3),P(OCH3),CsHsO —64-9 261(a)
C19F¢H sNO,P As above with pCH, replaced by pCH;0 —-65-5 261(a)
Ci1oF12H 5N CF —60-4, —62-1 270(c)
19F 12%313. C6H} 1N 3
CF, h
C1oF12H;5C00 [7-Cs(CHs)5]Co{C4(CF3)sCO] —51-84, —54-40 277
C‘9F12H15N302 CH3 —7530, —72‘15, —7120, —6900 234(3)
CF.),
CeHs7~N
|
N/
(CF,), CO,CH,CH,
C1oF;,H;s0Rh [7-Cs(CHa)sIRh[C4(CF5),CO] —52-34, —55-35 277
C1oF12H1eN, (CH3), (CFs), -70-1, —69-6, —66-0, —65-0 (F-H) 11-0, 11-0 254(a)
N
|
N
CH,
(CF3), C,H,
C1oF12H;sN,0 CH, —~72:65, ~72-2, —67-35, —63-9  (F-H) 10-5, 120 254(a)

|

N
OCH,CH
CF) o i

871
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C19F120

CioF20HN

C;oF;0LiN

C,9F;0NNa

C,oFsH24CIIOP,Rh

C10FsH,6NOLP
C2oFsH26NOsP
C,0F7H,,CIIOP,Rh

C20F12H1 1 OBPSZ

CZOF lZHIBSZ

0o
CF l CF,
CF, CF,
(CF(;)%CCH(CN)CF‘,"
@ 3 “) 9

As above with H replaced by Li

As above with H replaced by Na

RhCII(CF$Y-CF2-CHS)CO[P(CH3),CsHs 1,

] )
pCH;3CcH4C=N—C(CF;),P[OCH(CH,),];0
As above with pCHj; replaced by pCH;0
RhCII(CFS-CFY-CF$)CO[P(CH3),CeHs )

“(CFy), POYOCeH,),

S_ .S
C(CF3),
H.C_CH, S
(1 7 (2]
CH, CH,C(CF} ))’CI{ C(CFP),
H,C CH, S

—60-3, —60-4

(1) -60-1  (2) —126-5
(3) -135-7 (4)-137-1
(5) —137-1 (6) —139-2

(1) —60-5  (2) —-134-0
(3) —142-0 (4) —142-3
(5) —146-1 (6) —53-9
(1)-61-1 (2) -134.7
(3) -142-5 (4) —142-5
(5) —146-6 (6) —54-0

(1)-85-1 (2)-101-3

—65-8
—65-9

(1) —656
(3)-79-1
(1) —64-84, —62-93
(2) -57-45

(2) -115-3

(1) —64-67 (2) —67-40

F-F)7

(1-2) 265

(1-2) 259
(5-6)21-5

(2-3) 260
(P-F) 4-0
(P-F) 4-0
1-3)12

(5-6) 23-0

(2-3) 11-0

210

273

273

273

279

261(a)
261(a)
279

173(e)

173(e)

dnoas €39 v uy jopPnu duponyy
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C20F26H18N204P2 As C18F26H13N204P25i2 above with R= C(CH3)3 (1) _66‘5, -69-9 (1'2) 12-3 281
(2) -70-4 1J(P-F) 1032-3
3J(P-F) 32:6
[*J(E-F)+ J(F-F)]8
C21F6H26N208n2 [mCF3C6H4NSn(CH3)3]2CO —62-87 168
C, F-H,,BrIOP,Rh  RhBrI(CF$’-CF¥-CF5-CHSY)CO[P(CH;),CcHsl, (1) -80-8  (2) —126-2 (1-3) 10 (3-4) 28:0 279
(3) -97-7
C,1F,H,,CIIOP,Rh  As above with Br replaced by Cl (1) 809 (2) -126-4 (1-3) 10 (3-4) 28-0 279
(3) -97'5
Cp1F11H; N CFPCFCF),CFY H (1)-80-0  (2)-1252 243
— (3)-121-1 (4)-102-1
H N(CH,C¢HJ),
C21F12H10Ng CH, -74-95, =71-20, —70-25 234(a)
CF
CeHs 7N K 3 —68-30
| N
N4
(CF3); C(CN)=C(CN),
C,:F1,H16N20, CH, CFY) (1)(2) =71-70, —68-85, —64-05 234(a)
CoHs 7~y 3 (2:1:1)
IIq /CO,CH3
P(CFy), CO;CH,
C21F12H,,N,0 CH, —-73-0, =72-2, —67-05, —63-5 254(a)
CF;),
CeHs7—N

N—£ 0CH,CH(CH,),
(CF3), H

(19§
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C21F24H,NORh

C21F24H22Cl,0,812

CyoF¢Hi48

CaoFsHgN

C22F¢Hs4N,O,P,Sig

C22Fl lHlGNO

—77-35, —74-75, —71-30,
—68-63, —67-06
(ratio 3:1:2:1:1)

[(CF$“CH,CH,)CH;SiCl(CH,),CF'CFsOCF ' CF$1,CFY

C(C¢Hs),

S

C(CF3),

CeHs C.H,

(CH3)3C [\N )(CFa)z

o NISI(CH,),
[ :P—r»'JSi(CH,)3
N—PN[Si(CH)s],
éi(CH;),

CFY'CF?(CFM),CFYco __H

H  N(CH,C¢H,),

(1)-689 (2) -120
(3)(4) —83-0, —87-0
(5) —126 (6) -123

—58-7, -54-8

—67-5

(1)(2) -58-5, -63-6

(1) -82:6 (2)-127-8
(3)-124-2 (4)-121-7

(1-2) 127

284(c)

131

173(e)

229(a)

250

243
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CooF13Hi6N CFPCFACF),CFY H (1) —80-4  (2) -124:6 243
= (3) ~120-4  (4) -102-9
H  N(CH,C¢HJ),
C,F15H;5sCo [0-Cs(CH3)5JCo[Ce(CFa)s] —~50-64, —51-36, —56-91 (1:1:1) 277
CyF:13H sRh As above with Co replaced by Rh -51-75, —51-78, —56-34 (1:1:1) 277
L 1
C,3F¢H;7CINO,P pCIC¢H,C=NC(CF3),P(OCH;)(C¢Hs),0 —-63-6 (P-F) 3-2 261(a)
C,3FsH gNO,P As above with Cl replaced by H —63-9 (P-F) 3-2 261(a)
[ 1
023F6H18N05P CH;OCzNC(CF3)2P(OC6H5)3O —66-5 (P'F) 35 261(8)
Cy3F1,H sNO,S, pCH;O0CH, s _ LCCFP®), (1)(2) —58-9, —56-7 173(e)
a ¢ (3)(4) 555, —54-3
N\ /S
7
pCH,OCH, ﬁ
C(CF5™),
C,3F,H 6N, CH, -70-5, —69-0, —68-65, —67-6 254(a)
C.H (CFy),
6515 N
N
(CF;); CeHs
Ca3F12H 5N, CH, o , [a] —70-4,—69-7, —66-1 (1:1:2) 254(a)
C6H5<:N ¥ [b] ~70-6, —68-9, —66-7, —65-3
I
N
H
CF
(CFy), C.H,
C,3F13H;NO CFYCFACFY),CFY'co  H (1)-81-6  (2)-127-1 243
— (3) —123-7  (4) —1209

H N[CH,CH(CH,),],

(4418
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CZSF 24H8S7

C23F38H807

C,4FsH14CINOS

C24FsH,1408

C24F6H15N

Ca4F6H1sNOS

C24F6H3gNO,P
CZ4F6H20N 03P

il
C(CFY),

([(CF‘;’),CF"’OCF;”]ZCF“’OCH,)cho

(CF3),

@
el L

CeH;

sh

(CFy),

NI (0]
Cs“sks/gacsﬂ,)z

I 1
pPCH3CHC=NC(CF;);POCH;(C¢H;),0

As above with pCHj replaced by pCH;0

(1) —64-37
(2)(3) —57-67, —57-56
(4) —57-74

(1) -81-4 (2) —146-0
(3)-78-8  (4)—142-6

-76-9

—60-56, —53-5

—66-7

~76-80

—63-6

—64-0

(1-5)6

(2-3)21-8

(P-F) 3-0
(P-F) 3-0

173(e)

143

248(a)

173(e)

229(a)

248(a)

261(a)

261(a)

dnoi8 £3) © u) japPnu supenyy
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,4F18H16I1,0, [n-Cs(CH3)s)Ira(CO)»(CFsC=CCF3);H —47-4, -52:7,-57-92, (3-4)9 (3-H) 3 277
-58-4(2:2:1:1) (4-H) 8
—S
(1), ~R@) . G (4}~ (5)
C,4F5,H 1 oN2O,S, CF5’-CF5’-CF5-0-CF " (CF3 )-CO-NH@ (1)(5) —81-9, —82-5 (3A-3B) 142 252
2 (2)-130-0 (3)-79-8,-85'3
(4) -133-0
C25F6H17NOS (CF3)2 -76-9 248(3)
N0
|
PCH3C6H4 S/kc(ceHs)z
C25F12H37N206P ? —703 286
N
(o]
CH
N /O
CP7 N(CFy),
o\
C( O—{CF3),
o/N
C,sF13H3,0,Rh CF, CF, —74-19, —72-15, =70-45, 284(c)
CF, —— —-67-14 (1:2:1:2)
CF, CFs ™~0=("C(CH,),
CF, C(CH,),
[Ru(02C-CF§"),{PFS’(N(CH;),)2}P(CHs)] (1) -76:5  (2) +1-7 (L7 (P-1)+37(P-1)] 1189 288

C,6FgH17N20,P,Ru

vl
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C26F 24

C26F24

Cy6F24H16NO;Rh

C26F26

C27F13H,1 AsFeN,O,P [CFY)-CFY-CF5-Fe(CO),(CH;CN),As(CgHs)4 JPFEY

(1) —99-4
(4) -57-2
(6) —161-1

(2)(3) —103-3
(5) —137-5
(7) —150-2

(1)a —100-2
()b -99-0
(2)(3)a,b —103-2
(4)a,b —56-9
(5)a,b -137-7
(6)a,b —161-1
(7T)a,b —150-3
(8)a —125-4
(8)b(11)b —57-9
(9)a,b —138:9
(10)a,b —109-7
(11)b —-125-4

~75-8, -74-3, -73-34,

(1) -174-8

—-69-6, -67-68 (3:1:1:2:1)

(2)(5) —108-8, —103-3
(3) -97-0, —90-4

(4) —58-6
(7) —160-1

(1) -78-8
(3) -79-6

(6) —137-5
(8) —148-7

(2) ~-117-5
(4) =73-5

(2-4)=(3-4) 22

(8-9)a=(9-11)b=21
(8-10)a=(10-11)b=2-5

262(b)

262(b)

284(c)

262(b)

215
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,F3H,,FeN,O,P, As above with As replaced by P (1) -80-2  (2) —117-2 215
3)-79-1 (4 -731
C,7F13H,FeN,OsP,  As above with As replaced by P and C¢Hs by OCsHs (1) —83-1  (2) —117-8 (1-3)11-2 215
3)-79-8 (4)-73-5
— 1
C,8FsH2oNOsP CeHsOC=NC(CF,),P(OCsHs)30 —66-5 (P-F) 3-5 261(a)
T g
C29F6H22N05P pCH3OC5}I4C:NC(CF3)2P(OC6H5)3O —65-2 (P-F) 33 261(3)
C,9F;12H300RM, [n-Cs(CH3)sJRh(CF;C=CCF3),CO —52-30, —55-48 (1:1) 277
r 1

Cs30FsH2,NO,4P C¢HsCH=CHC=NC(CF;)P(OC¢H5);0 —65-2 (P-F) 3-4 261(a)
C30F6H22N2Ni04 NI(C6H5'COCHCOCF3)2'2C5H5N —5 1 2 289
C30F12H180,8: [OC(CF3),CsHsl, =70-1 290

O 10

S
C3oF12H 13038 As above with lower —S— replaced by —O— -70-1 290
C30F12H3002Rh2 [ﬂ-C5(CH3)5]ha(CF;CECCFg)z(CO)z —47'73, —5151 (1 : 1) 277
C3,F24H1;0,Rh CF, ~75-60, —73-75, —69-45, 284(c)
CFs CF, —59-80(3:2:2:1)
CF’CF3 Rh
- 0_
CF3 CF3 '\O__ \C6H5
CF,
C6H5

C32F¢H6NoNiO, Ni(C¢Hs: CO-CH:-CO-CF3),-2CH5CsHyN (B) -52-5 289
C3,F¢H6N2NiO, As above with CH;C;H4N(8) replaced by -53-0 289

CH;3CsHaN(y)

9¢1
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C33F1 2H5 1 NSOSP

C36F12H23NO,S

C37F3H4903

C37F1 2H34A802Rh

C39FsH30CIOPPt

CaoF6H300,P,Pt

O
O—N / (CFJ)Z
\0 (CF3)2
3
[OC(CF3),CeHs L
or
CeH;
CoH,s
RO
OCHj,3
R:CGHS—(IZ—CO
CF;
+
As(CeHy)s

3

CF 3= O —-C(CH
3E>Rh/ s

CFy=/ \___./H

CF,

C(CH,),

cis-[PtCI(CFSCOCF)(P(CeHs)3)2]

@p
trans-[(C¢Hs)sPLPt

F(l)

— F(S)

(OCOCFY)

RO

\

L
%,
%

—69-3 286

=70-1 290
~74-75 291
~74-55

—75-38, —70-06 284(c)
1) -92-5 (2) 757 (1-2) 6 (Pt-1) 360 292(c)

(Pt-2)9 (P-1)cis 26

(P-1)trans 36
(1) -100-2 (2) —130-1 (1-2)90-1  (1-3) 28-9 334
(3) —148-5 (4) 755 (2-3) 106:2 (P-1) 5:0

(P-2) 4-0 (P-3) 20

dnoa3 £1) ® uy PPNU duponiy
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoFsH3004P;Ru [Ru(0,CCF$),(PFP)P(CeHs)s)2] (1) =755 (2) -86 (P-2) 1283 288
CaoF11H3004PsRu*  [Ru(O,CCFPHPFS(0,CCF ) HPFE )N P(CeHs)s)ol” (P-3) 1206  (P-4) 1276 288
(1)-781 (2)-77-2
(3) +3-9 4)-59
C4FgH3sNO,PsRu  [Ru(0,CCFSP),{PF?(N(CH;):)H(P(CsHs)s)o] 1)-770 (2)-7-8 (P-2) 1177 288
CasF26H3,FeaN, 0Py {{CFT'CFYCFS Fe(CO)5(CH;CN), 1,(CeHs),PCH,CH,P(CsHs) HPFE),
(1) 803 (2)-115'5 (1-3) 11-3 215
(3)-777 (4 -71-0
C1ssF1s0H238031Si22  CH,=CHSi(CH3),0[Si(CH;)(CH,CH,CF")(CH,),CF > CF$OCF$CF,0CF,CF,(CH,),Si(CH3)
- (CH,CH,CF;)0l,Si(CH3),CH=CH, (1) -884 (2)-119-8 131
(3)(4) -90-0
2. CF; group bonded to iodine
CF;Cl,1 CF5'ICl, -30-9 9
CFsl CF,l -7-6 9
CF3IN2O6 CF31(NO3)2 —254 9
CF,INO; CF- IFP(NO3) (1) =293 (2)-165-2 (1-2) 8-3 9
CFsl CFIFY (1)-337  (2)-1757 (1-2) 6+5 9
3. CF;3 group bonded to nitrogen
CF;H,N CF3".NH? —-48.9 (1-2) 10-4 13
31

CzF;N CF3'NC -51-2

8€T
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C,FsNO

C,F;0HNO,S

C3FgHNO,

C3FoNS
C3FoN;0
C3FoN;0,
C.FeHsNO
C4F1oCIN

C5F3H10N

CsF;HsN

CsF7H4N

CsFsH4N

CsF;H4N

1
CF{"-N-CF?-0

CF;”'NH(S)‘CF(22)'OO'SF‘(;3)F(4)
CF{"-NH“/CF{-00-CF¢”

(CF$"),N-SCFY
(CF§"),N-N(CF{")NO
(CF5”);N-N(CF§")NO,
(CF3);N-CH,-CH,-OH
(CF§"),N-CF{-CFCl

CF3'N(CH2'CH3)2

“)(CFS)ZN H(J)

=

(1) -67-9
(2B) —108-1

(1) -559
(3) +56-1

(1) =559
(3) -68-7

(1) -56-9
(1) -59-3
(1) -61-0
-59-7

(1) —54-7
3)-72-7

—60-5

(1) —60-5

(1) =590

(1) —58-5

(1) -58-5

(2A) -91-8

(2) =700
(4) +59-2

(2) =702

(2) -52-6
(2) -62-5
(2) -59-8

(2) —94-5

(2) -97-9

(2)-92-9

(2) -127-8

(2) -130-3

(1-2A)3-1 (1-2B) 15-8
(2A-2B) 1-8(?)

'J(1-C) 293

17(2A-C) 295

1J(2B-C) 280

(1-2)85  (1-5)4-2
(3-4) 154-5

(1-2) 85 (2-3)4-0
(1-4)4-25

(1-2) 3-45

(1-2)16-1  (1-3)8-2
(2-3) =17

(1-2) 4-0 (2-3)25-2

(1-2) 3-5 (2-3) 6:0

(2-4) 3-5

(2-3)77-4 (2-4)5-7

(2-3)78-8 (2-4)52

39

39

39

38
76
76

91
99(a)

111

126(a)

dnoi3 €4 v ur anu Auponyy

126(a)

126(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF;HsBIN (1R, 28)-CHY-CH*Br-CF®H®-N(CF{"), (1) =56-7  (2) —149-5 (1-2)6:3  (2-3)45-0 126(a)
‘ (2-4) 63
(1R, 2R)-isomer (1) =561 (2) —1453 (1-2)67  (2-3) 462 126(a)
(2-5) 17
CsF7H BN (1R, 25)-CF¥BrH®-CH"(CH,)-N(CF§"); (1)-562  (2)—143-2 (12)38  (2-3)48:0 126(a)
(2-4) 12-6
(1R, 2R)-isomer (1) =558 (2) —141-7 (1-2)35  (2-3)51-0 126(a)
2-4y7-0
CsF11CLN CF${"-N(CF®-CF$’Cl), (1) -51-5  (2) -89-8 12159  (1-3)106 99(a)
(3) -70-3 (2-3) 64
CsF1oCIN (CF§),N-CF{-CF$”-CF{Cl (1) =545 (2)-91-2 (1-2) 156 (1-3)8-4 99(a)
(3)-121:3  (4)-70-4 (2-4) 14-1
CeF12H3CIN; 0, (CF§"®),NO-CHCI-CH,-ON(CF$"), (1) —67-6  (2) —69-2 133
(3) -70-0
CeF1sHaN,0; (CF§®),NO-CHF?-CH, ON(CF$"), (1) -68-65 (2) —69-8 133
(3) 1360 (4) —69-9
CeF1sHN:0, (CF§"®),NO-CHF®-CF{"- ON(CF{"), (1) =690 (2) =701 133
(3) 1438 (4) —91-3
(5) —68-6
CoF19N30; SIE, (1)(2) ~69-1, —=70-1 179(a)
Fy” NFY (3) -97-5
F (2) (4)(5) —134-5 to —137-7
a N7 ON(CFa): (6) -122:2
XCF,),NO
CraF1aN; (1) ~559  (2)-40-9 (1-2) 165 271(b)
(s).N(CF‘;}).CFQJ:N(s; (3)-149:9 (4)-163-4
@ ® A (5) —160-4  (6) —144-0
(7) -160-4 (8) —148:5

or1
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4. CF; group bonded to oxygen

CF;HO
C4F1002
C4F12028
C4F12058
CsF3H;,0;8Si
CeF1403

CeF16048;

C,F,HCLO

C,F;HCLO

C,F3H,Cl50

C,F;3H,CL,O

CF;-OH
CF{’-0-CF?-CF,-OCF;
(CF§0),S(CF¥),
(CF50),S(0)(CF5),
CF;0-S0,-CH,-Si(CH3)s
CF$’-0-(CF®-CF$)-0),-CF;

N
(CF‘;’O)zS\ /S(OCFs)z
CF,

Cl Cl

“’CF,O@CI

@ Cl
c ¢l

Cl

a

Cl

‘”cr-‘,o@cn

@ (Cl
Cl Cl

“’CF,O@Cl
2)

—54-5
(1) -59-4
(1) -73-6
(1) -74-1
—743

(1) -59-3
(3) —91-8

(1)-72-1

=570

-56-6

-59-2

—58-6

(2) -94-0
(2) -56-2
(2) -67-4

(2) -93-8

(2) -96-2

(F-C) 256
(1-2) 10
(1-2)7-2
(1-2)9:6

(1-2)9

(1-2) 12-1

1-2)13

(1-2)1-3

(1-2)1-3

12
104

107
107
80

104

107

165

165

165

165

dnoa3 £ 1)) s uj jopPOU uponyy
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F;H5CL,0 @ Cl -587 (1-2)(1-3) 07 165
“’CF,O@CI
(3)
C,F;H,CL,0 cl -58.8 (1-2)1-3 165
‘“CF,O@G
)
C,F;H,CIO Cl —58-8 (1-2) ~1 165
(I)CF3
)
C,F3H,CIO @ —58-4 (1-2) 1-3 165
‘”CF,O@Cl
C,FH,00 CF${’0.-CF®H-CO-C(CH,)3 (1)-61-5 (2)—137-5 134
o —53. -163-1 1-2) 8-8 2-3) 85-0 134
C,F4H;00, CF ;0 O O (1) =536 (2 (1-2) (2-3)
(CH,),C o::
CsFﬁHzBI’zOz Br —58-6 (1-2) 1-2 165
CF,0 OCF,
@ Br
C3F6H2Bl'202 -59-9 165

CF30<C:>>OCF3

Br Br

(448
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CngHzBl‘zOz

CgF (,HzClez

CgFsH,Cl,0,

CgFsH,Cl,0,

CsFeH,ClL,0,

CsF303

CoF5Hs0,

CoF3H¢NO

~58:6

-589

—58-8

-59-2

(1) -58-6  (2) —566

(1) -69-5  (2) —153-9
(3) -161-9 (4) -156-1

(1-2)1-3

(1-2)1-4

(1-2) 1-2

(1-3)1-2

(2-3)15-6  (3-4) 207

165

165

165

165

165

429

495

495

dnoid €17 ® ui 19pPnU dupon]y

141



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoF4H0, (1)-138  (2)-59 (1-3) 60 (1-4) 15 495
CoF4HsO, As above with groups (2) and (4) interchanged (1) —140 (2) —60 (1-3) 62 (1-4) 17 495
(1-2) 3'5
CoFHO, CFg"-o-CF‘Z’H‘”-co-@ (1) -60-2  (2) —135'5 (1-2)49  (2-3)56 134
(2-4) 0-9
(4)
: 1
CoF,H;,0 CF{"-0-CFPH®.CO-CH™®-(CH,),-CH, (1) —60-7  (2) ~138-2 (1-2)4-6  (2-3)56 134
(2-4) 16
(4)
CoF,H;,0 CH,*(CH,),-CH (1) —54-8  (2) ~163-0 (1-2)3-9  (2-3)84-0 134
F(Z)’H(JJ (2-4) 17
(l)CFjO o
C,10FsHgNO OCF, —-60 495
N
H
C10F4HsO CF{"-0-CFPH®.CO-CHS"-C¢H; (1) -60-0  (2)~137-5 (1-2)4-9  (2-3)56 134
(2-4) 15
C1,FHoNO, 1H-139  (2)-59 (1-3) 70 495
C11F4HgNO, As above with groups (2) and (4) interchanged (1) —154 2) -61 (1-3)70 495

144}
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Cl lF 4H1402
0
F®
OCF{"
C12F2606 CFP-0-(CF?-CF$-0)5-CF,3
C13FH190, HO CH 20% CH,OH
0
O Z)F
HO (1)
OH Ho > 3 & OCF3
C14F3005 CF{.0-(CF2-CF$-0)g-CF;
CasFulaz016 AcO Cﬂzoi‘; CH,OAc
O mFO
AcO OCFy’
OAC ACO ) @ 3) 3
CasF4H3,046 As above with OCF; axial and F equatorial

5. CF; group bonded to phosphorus

CF;Br,P CF;-PBr,
CF;Br,P CF;-PBr,
CF;CL,P CF5-PCl,
CF,CLP CF;-PCl,
CF;IZP CF,-PL,
CF,HPS, (CFMFPPS,H

[a] (1) —52-8
[bl (1) -53-7

(1) -58-9
(3) -91-5

(1)-74-8

(1) -59-0
(3)-91-4

(1) -59-5

(1) -589

—67-0
—66-8
~72-8

-57-9
(1) -75-0

(2) -113
(2)-115-4

(2) -93-5

(2) -238-1

(2) -93-6

(2) —219-9

(2) -202-0

(2) -54-1

(1-2)9-4
(1-2)9-5

(1-2)10

(2-3) 50 (2-4) 18
(2-5) 32

1-2)9

(2-3)16  (2-4)51
(2-5)27

(2-3)12  (2-4)48

(F-C) 323-6 (P-F) 67-9
(P-F) 142
(F-C) 323-0 (P-F)79-5
(P-F) 151
(F-C) 3245 (P-F)48-4

(1-2)3-1 (P-1) 132
(P-2) 1169

134

104

260
=
=
=]

104 B
®
-1
e

260 g:
-3
»
@)
xy
L)
F

260 g
-]

6

8

6

8

6

14 -
&
n



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CFsCl,P CF{"-PF,Cl, (P-1) 155 8
CFsP CF{".PF¥ (1) -84-3  (2)-106-7 (1-2)592  (1-C) 318-4 6
(2-C)21-8  (P-1) 884
(P-2) 1240
CF¢P,S, @F s F® (1)-64-1 (2)-167-1 (1-2)42 (1-4)13 14
\P_S_‘l‘,/ (3)-16-1 (4) 180 (1-5)72:6 (2-3)8:8
e 7O O\ (2-4)1-3  (2-5) 11540
CF; F (2-6)12  (3-4)82:5
(3-5)0-5  (3-6) 12240
(4-5)16:3  (4-6) 1203-0
CF4P,S; ®CF; § FY (1) —-59:3  (2) —63-7 (1-2)92-5 (1-4) 6-0 14
\l‘,‘_S_P/ (3)-80-1  (4)-563 (1-5) 1370-0 (1-6) 9-0
@ /(6) O\ 2-4)7-0 (2-5) 1291-0
F (2-6) 230 (3-4)2:6
(3-6) 1360 (4-5) 220
(4-6) 11740
CF,P CF{)-PF, (P-1) 170 8
C,FsH;CIOP CF;-PCI-OCH; 723 (P-F) 733 6
C,F;H,I0P CF{"-PI-OCHY —65-5 (1-2)0-8  (P-1)61-9 6
C,F;H,OP CF{-PH®-OCHY ~61-4 (1-2)12:0  (1-3) 1-1 6
(P-1) 60-3
C,F H;0P CF{"-PF®-OCHY (1) -78-1  (2)-119-4 (1-2)5-17  (1-3)0-76 6
(2-3)1-9  (P-1) 826
(P-2) 1138
C,F¢HP (CF$"),PH® -48-9 (1-2) 10 (P-1) 70 6
C,F¢BrP (CF;),PBr -59.8 (P-F) 80-7 6
C,F¢Br;P (CF),PBr; 814 (P-F) 182 8
C,FsCIOP (CF3),P(0)CI -723 (P-F) 1298 44

L4
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C,FcCIP
C,FeClsP
C,FeIP

C,F,Br,P

C,F,CLP

C,F,P

C,FgP,S,

C2F8P252

C,FsP
C3F3HGO,P
C3F3HgPS,
C3F;HgNPS;

CsFsHgNP

C;F¢H;0P
C3FsH3PS

(CF3),PCl
(CF3),PCl,
(CF3),PI

(CF§"),PF“Br,

(CF${"),PFCl,

(CF$"),PF?

(I)CF3 S CF3(3)
N I/

P—S—P
(Z)F/(s) (6)\F(4)

(I)F S CF;S)

(CF5");PF;
(CF§’-P(OCHS),
CF§"-P(SCHP),
(CH,),NH3 F*(CF§")PS;

CF{"-PF(NH-CH3),

(CF{"),POCHY
(CF{"),PSCHY

-63-3

-55-0

(1) -78-6

(1) —68-3

(1) —63-6
(3) -74-1

(1) —166-4
(3) =745

~74-0
-59-0
(1) -77-8

(1) =709

—66-3
-57-8

(2) -101-5

(2) —221-6
(2) —164-8

(4) -59-1

(2) —-63-6
(4) -58-9

(2)-37-4

(2) —66-9

(P-F) 85-1
(P-F) 190
(P-F) 72

(P-1) 179
(1-2) 13-0
(P-1) 183

(1-2) 3-4
(P-2) 1002

(1-2) 5-0
2-3)1-2
(2-6)5
(3-5)5-2
(4-6) 1165

(1-2) 4-3
(1-5) 1148
(2-5)75
(3-5)2-8
(4-6) 1180

(P-1) 176
(1-2) 0-7
(1-2) 0-74

1-2)1
(P-2) 1071

(1-2) 147
(P-2) 870

(1-2) 0-4
(1-2) 05

(P-2) 1255

(P-1) 89-9

(1-5)74
(2-5) 1156
(3-4)2-8
(3-6) 134

(1-3) <0-5
(1-6) 4
(3-4) 2-8
(3-6) 134

(P-1) 80-4
(P-1) 65-8
(P-1) 103

(P-1) 148

(P-1) 85-8
(P-1)79

44,6

14

14

71
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C3FsHgNP CF{-PFY-N(CHs), (1) -71-2  (2a) —=55-5 (1-2a)17-5 (2a-2e) 76 7
(2e) =71-2 (P-1) 165  (P-2a) 883
(P-2¢) 995
CFH NP CF{’-PFY-NH-CH,-CH,4 (1) —69-9 (1-2a) 16-0  (2a-2¢) 70 71
(2a) —64-5, —56-1 (P-1) 166  (P-2a) 860, 815
(2e) —74-8 (P-2¢) 1000
C;FgH NP (CF$"),PF5-NH-CH, 1) -707  (2)-67-3 (1-2)16-5  (P-1) 157 71
(P-2) 849
C3FsBr,P (CF3)sPBr, 656 (P-F) 127 8
C;F,CL,P (CF3);PCl, (P-F) 139 8
C;FoP (CF3)sP —-50-7 (P-F) 85-7
CsF10P;S; OcE, S CF® (1) -54-2  (2) -54-5 (1-5)78-5  (1-2)9:0 14
' \P—s—|1|>/ (3) 740  (4) -59-2 (1-412  (3-5)7-0
o 7P O\ (3-6) 1345 (4-5) 105
C F (4-6) 1173-4
C3F1oP,S, McF. S CFY 1) -62:0 (2)-1647 (1-2)34  (1-5)77-8 14
\P_s_'}L/ (3) -68-5  (4) —68-7 (2-3)1:4  (2-5) 11612
@ J5) ©\ @ (2-6) 3-8 (3-4)72
F § (3-5)6-0  (3-6) 1125
(4-5) 2-5
CsFy, P (CF$)sPF, (P-1) 167 8
C4FsH,CIOP (CF3),P-O-CH,-CH,Cl —-64-6 (P-F) 86 90
CFsHCIP (CF3),P(CH,),Cl P-F) 79 8
C4FgHgNP (CF$"),PF5"-N(CH;), (1) -69-5  (2) -59-9 (1-2)17:5  (P-1)158 71
(P-2) 880
C.FoH;CIP (CF")P(CHP)CI —63-3 (P-F) 101 (1-2)0-8 8,102,

103

214
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C4F10H30P

CaF1oH;P

C4F10H3PS

C4F12,H,BP;
C4F12HgBsP;
C4F120P,
CyF120,P;
C4F1205P;
C4F12P;
CsFsHyoNoP

CsFsHi2NoP

CsFeHoP

CsF¢H oNP

CsFgH;oNP

CsF¢H,,BNP
CsFgH,;BP;

(CF§"),PCFP(F*YOCHY")

(CF§"®),PF®-CHS”

(CF$"),PCFY(F®)(SCH5)

[(CF;),PLBH;
[(CF;),PBH;,BH;
[(CF;),PLO
(CF$"),P-O-P(O)(CF$),
[(CF;),POLO

(CF3)4P;
CF$-PF{’[N(CH;).),

CF{P-PFY-N(CH,),'NH-CH,-CH,4

(CF3),P(CH3);
CF{-PF?-N(CH,-CHs),

CF{-PF?.NH-iC H,

(CF3)2P-BH2-N(CH;);
(CF;),P-BHz'P(CHs);

(1) —63-0(eq)
(2) -67-0(ax)
(3)-51-4

(1) -59-7(eq)
(2) —68-2(ax)
(3) -13-3

(1)(2) —60-3(eq), —59-9(ax)

-52.7
—62-8

—66-5

(1) -656 (2) =725
—72-03

-47

(1) —69-5  (2) -59-5

1) -71-6  (2)-71-5,-59-9

(1) -69-9  (2ax) —57-9
(2eq) —69-9

(1) —69-3

(2ax) —64-5, —56-2
(2eq) —74-4

—-52-0

-52-9

(1-2) 12-0  (1,2-3) 15-5
(1,2-4)1-2  (P-1) 133-0
(P-2) 72-0  (P-3) 909

(1-2)12.5  (1-3) 125
(P-1) 135-5 (P-3) 843
(3-4)87 (P-2)35

(1-2)13-0 (P-3)973
(P-eq) 134-0 (P-ax) 33-8

(P-F) 58-5

(P-1)93-1  (P-2) 1319
(P-F) 137-5

(1-2)16-:5 (P-1) 146
(P-2) 770

(1-2) 147 (P-1) 148
(P-2) 710, 697

(P-F) 63

(1-2ax) 16-0 (2ax-2eq) 72
(P-1) 166  (P-2ax) 897
(P-2eq) 1004

(1-2ax) 16-7 (2ax-2eq) 72
(P-1)164  (P-2ax) 860, 820
(P-2eq) 1000

(P-F) 63

(P-F) 63

102, 8,
103

106

108
108

£ R

71

£
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C5F6H1482NP (CH3)3NBH2'P(CF3)2BH3 —61 8 (P-F) 58 108
C5F5H14B2P2 (CH3)3PBH2P(CF3)2BH3 —630 (P-F) 60 108
CsFoH;NP (CF3);P(CH;)CN (P-F) 69 8
CsFoHCINP (CF");-PCI-N(CHY), (30°C) —59-0 (P-1e) 130  (P-1a) 53 8
(1-2)0-7  (P-1) 107-0 106
CsFoHsOP (CF$"®),P(CH3)OCH; (—40°C) (1) —60-0(e) (2) —66-9(a) (P-1) 108-5 (P-2) 62 102, 8,
103
CsFoHsO,P (CF{V),P(CF{)OCHY), (-80°C) (1) —63-6(a) (2) —61-7(e) (1-2)13-5  (P-1) 88 106
(P-2) 108-0 (1,2-3) 0-8
CsFoHgP (CF3)sP(CHj3), (P-Fe) 114  (P-Fa) 23-5 8,103
CsFyHgPS (CF$"®);P(CH;)(SCH3) (=10°C) (1) —58-9(e) (2) —63-5(a) (P-1) 106-0 (P-2) 33-5 102, 8,
103
C;sF1oHgNP (CF"),P(CF)F®)N(CHS3), (—40°C) (1) —62-3(e) (2) —59-6(a) (1-2) 16-0  (1,2-3) 16:0 106
(3) -32:3 (P-1) 130-0 (P-2) 54-0
(P-3) 849
CsF¢H,CICONO,P  Co(CO),NO-P(CF;),(O-CH,-CH,Cl) ~68-6 (P-F) 95 90
(1) (2)
C¢FsHoNP CF{"-PF?-N-(CH,),-CH, (1) -68-5  (2a) =57-9 (1-2a) 14-0 (2a-2e) 70 71
(2¢) —69-9 (P-1)166  (P-2a) 910
(P-2¢) 1050
CcFgH;oNP (CF{),-PFY-N(CH,-CH3), (1) -69:3  (2) —65-9 (1-2)17-0  (P-1) 156 71
(P-2) 870
C¢FoH,NP (CF{P@),P(CHS)N(CHSY), (1) -=57-6(e) (2) —65-3(a) (1-3)(2-3) 1-0 102
(1-4)(2-4) 1-1 103, 8
(P-1) 110-0 (P-2) 36-S
C¢F10HoOPSi (CF$")sP(F®)08i(CHs); (1) —66-7  (2) —45'5 (1-2) 135 (P-1) 120-5 106

(P-2) 979

(1,7 §

uoqred01pAy dpeydie paysimyes & jo ) 0) papuoq 4



Ce¢F12NiO,P

CeF1sHaBP3

C6F1 SH 10B4P3
C7F5H 16N2P

C;FsMnOsP
C,F¢OsPRe
C,FoH ,N,P
C7F12H13B2P3

CgFsHgN,P

C8F6H4C12MI‘|05P

C8F6H5C1Mn05P

CoFsHpoNoP

C9F6H9ASMH O4P
C9F6H9MUO4P2

C 10F6H1 3C12MnNO4P

CloFﬁBl'OgPRez
C10F6C103PR62

)

CF,),P=0

( 3)2/ v ./CO
Ni

o, .
PCF):P" Mo

[(CF$"),PPBH,P(CFY),BH,P(CFs),]”

[(CF5");P*(BH3)BH21.P“(CFS");
CFY.PFY-N(CHs),NH-iC,H,

(CF3);PMn(CO)s
(CF3),PRe(CO)s
(CF$",PCF’[N(CH3)2],
(CF$"),PBH,P“(CF{),BH,P(CHs);

M. pE@. . CH.-NH-CH..-
CF$-PF®-N-(CH,)4-CH,-NH-CH,-CH;

[MnCl(CO),4L]
L =(CF5),P-OCH,-CH,Cl

[MnH(CO),L]
CF{"-PFY[N(CH,-CH;).],

cis-(CF3),P-Mn(CO),As(CH3);
As above with As replaced by P

[MnCl(CO)3;N(CH3);L]
L= (CF3)2P . OCHz . CH2C|

Rez(CO)QP(CF3)2Bl’
As above with Br replaced by Cl

1)-72-6 (2)-70-0

(1) -53-3  (2) —60-0

(1) —62-5
(1) —69-9

(2) -59-2
(2) —68-9, —58-5

—44-0

-44.7

(1) -57-0(a) (2) —55-6(e)
(1) =535 (2) —60-0

(1) -70-4  (2)-69-9, —58-7

—62:7 (trans)
—63-6 (cis)

—66-6(trans)
—66-3(cis)

(1)-70-2 (2)-599

-43.7
—44.0

-65-2
—68-9

-53-0
—-52-6

(P-1) 130-6 (P-2) 101-3

(P3-1) 64-5 (P3-2)11-0
(P4-2) 57-0

(P3-1)59  (P4-2) 67

(1-2) 147 (P-1) 149
(P-2) 720, 697

(P-F)57-4

(P-F) 59:6

(P-1) 50-8 (P-2)107-0
(P3-1) 66-0 (P3-2) 13-4
(P4-2) 66-0

(1-2) 145 (P-1) 148
(P-2) 725, 695

(P-F) 80
(P-F) 83

(P-F) 85
(P-F) 86

(1-2) 15-3  (P-1) 147
(P-2) 780

(P-F) 57-4
(P-F) 55-8

(P-F) 96
(P-F) 81

(P-F) 63-2
(P-F) 65-0

44

108

108
71

135
135
106
108

71

90

90

71

135
135
90

225
225
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C12F12A504PRe, Re,(CO)gAs(CFP),P(CF), (1) —54-0  (2) —48-7 (P-1)64-3  (P-2)1-5 225
C,5F3H,oHg,P** [Hg—Hg—P(CF5)(CeHs), F** —-53.7 (P-F) 93 37(Hg-F) 94 258
4J(Hg-F) 46
C13F3H 0P CF3-P(CeHs), —-54-6 (P-F 73 258
CasFHzoHgP3" [CF3P(CsHjs);HgP(CF3)(CsHs)J** -53-3 2J(P-F)77  “J(P-F)18 258
6. CF; group bonded to sulphur
CF;CiS CF;-SCl —49-4 10
CF3N50486 CF3802NSOzs4N4 “79'2 1 1
CF,PS Rt I (1)-374  (2)-142 (P-1)22  (P-2)923 15
s—1|> < (3)-61-4 (4)-54 (P-3) 1057 (P-4) 1058
y | Vg (1-2) 22 (1-3)0
CF{ F? (1-4) 22 (2-3)99
(2-4) 22 (3-4) 116
CFz0S8Sb™ @ (1) —69-9  (2) —100-9 (2-3) 101 19
@) (3) -135-4
ICF,80,0
2)
CF3035Sb; ) (1) —140-4 (2) —-109-4 (2-3) 52 (3-4) 75 19
(s)[S:E“(,, (3)-80-2  (4) -127-7 (3-590  (4-6) 100
. 3 (5)-90-9  (6) —114-9 4-5)135  (5-6) 135
F So 0 (2)
CF;50; Sb (7) —68-6 (1-2) 100

(4!
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CF13058Sb;

CF1305SSb;

CF»3038Sb,

CF,503S8Sbs

C,F;H,NOS
C,F3H;08
C,F3H;8;
C,F;BrOS
C,F;CIS,
C,F3Cl1,S,

C2F4N>S

2) (1)

EE

O

'3’CF3-S6 @
AN

O

(2)

et

‘“cr,so,-o £
2)

3) 3)
sb| % |sb
) |
CF;S0,0

OCF,50,000H] |
PR T [sb| Tsb
R
CF;-S-C(O)NH,
CF{P-S(O)CHY
CF{.8S-CHY
CF;-S-C(O)Br
CF;-S-C(S)Cl
CF,-S-CCl,-SCl
CF{.SF?=N.CN

(1) -131-4
(3) =709

(1) -68-3

(1) -67-9
(3) —-122:6

(1) -67-8

-47
-783
-474
—43-0
-47-7
—420

(1) =70-0

@) -103-1 (1-2) 102
(2) ~84-9
) -102-4
() —140-2
(1-2) 10
(1-2) 0-6
2) -35-2 (1-2)2:3

19

19

19

19

28
36
10
28
29
29
38
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FsH;08 CF{V-SFP®.0CH, (1) -69-:28 (2) +51-54 (1-2) 23:96 (1-3) 21-04 40
(3) +50-87
C,FsH;0S CF(CHY)-S(O)FY (1) —69-94  (2) +24-67 (1-2)21-6  (2-3)12 40
C,FsHNS (CF3),$=NH —68-4 48
C,F¢H,BNS, (CF5S),NBH, -52.5 41
C,F¢BBr;NS, (CF3S),NBBr, ~51-8 41
C,FsBCL,NS, (CF38),NBCl, -52:1 41
C,FsCINO,S (CF3),8=NSO,Cl -57-8 43
C,FsN,0554 SO, -73:6 11
CF3SOZN/ \Nsochg
AN S 02/
C,Fs0S, CF{-$(0)S-CFY’ (1) -69-5 (2) —342 (1-2)1-5  'J(1-C) 3369 46
17(2-C) 3113
C,FeS> (CF3S), —46-6 'J(F-C) 3137 46,2
C,FeS3 CF;-$-8-S-CF; —-47-7 47(a)
C,FeSs CF;'§8:S-8-S-CF; ~45-9 47(a)
C,FsBNS, (CF{’S),NBFY’ (1)-52:9 (2)-113.4 (1-2) 2:22 41
C,FgNOPS (CF{"),S=NP(O)FY (1) -62-4  (2)-70-2 (P-2) 988 43
C,F10068,8b~ @ (1) -688  (2) 788 (2-3) 130 19
(3) (3) 3) -114-4
“’CF,-soz-oo-so,-CF,
@

C;F;HgNOS CF;-$-NH-CH,-CH,-OH -52.97 65
C;F;NOS CF;-8-CO-CN —-44-6 28

vS1
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C;F5NOS,
C3F5NO,S
C3F40,S;
C;FsHGNS
C,FsCIS

C;F6H;NS
C3FsN,S
C3Fs0SSe
C3F¢0S,
C3Fc0S,
C;F;H,NS,
C3F;CIS,
C3F,CIS;
C3F3BCINS,
C3FNO,S,
C3FoNS;
C3F1oBNS,

C3F1700855b;

C4FcHsNOS

CF3-§-CO-NCS
CF;-5-CO-NCO
CF{-8§-CO-CO-F?
CF{-SFP-N(CH3),
(”CF:,S F(Z)

ca F?
(CF{"),S=NCH{”
(CF3),S=N-CN
CF{’s-CO-SeCFY
CF$".88-CO-CF;
CF;-858-CO-SS-CF;
(CF$"$),CF®-S-NH,
(CF$’s),CF®Ci
(CF$’8),CF®-sCl
(CFY’S),NBCI(SCF¥)
(CF3),S=NSO,CF;
(CF58)sN
(CF$"$),NBF®(SCFY)

(—-96-1°C)

)
3 (3)

0
"’CF,soz-oo I OOSOZ-CF3

~Na”
) ?
CF,

(CF$M),S(0)=N-CHY-CH,4

-41-8
-46-3

(1) —45-1
(1) —63-94

(1) —43-32
(3)—67-05

-58-0
-57-6

(1) -39-1

(1) —44-7
—46-4

(1) -37-1

(1) —39:5

(1) -37-46
(1) -51-6
-58-3,-76-2

—51-7, -53-3 (ratio 2:1)

(1) —52-0
(3) —66-6

(1) —68-4
(3) -118-4

-73-1

(2) +16-3
(2)-1-84
(2) -72-54

(2) -31-8

(2) —96-4
(2) -300
(2) -91-9
(2) =355

(2) -333

(2) -79-9

(1-2) 12-4
(1-2)3

(1-2) 2-26

(1-2)9-3
(1-2) 9-3
(1-2)9-3

(1-3) 225

(2-3) 125

(1-2) 0-77

(1-3)2-6

(2-3)9:95

28
28
66
40
70

48
43
28
66
66
29
29
29
41
43
77
41

19

48
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CFHsNS (CF{"),8=N-C H?-CH; -58-7 (1-2)2-14 48
C FsHgBNS, (CF58);N-B(CH3), -53-1 41
CFe0S, F) 2<z>=0 44.7 89
CoFs05Ss (CF5'$S-CO)L, -44-3 66
C4F;NOS; (CF$’8),CF?-SOCN (1) -37-16 (2) —89-7 (1-2) 9-3 29
C4F;NS; (CF{P8),CF®.SCN (1-376 (2)-771 (1-2)9-3 29
C.F;NS;Se (CF$°8),CF®-88eCN (1)-376 (2) 848 (1-2)9-3 29
C.F;NS, (CF3S),CF-SSCN (1)-36-8  (2) —88-1 (1-2)9-3 29
C4FsS; (CF{"S),C=CF¥ (1) -43-68 (2) -52:0 (1-2) 32 89
CiFoClS4 (CF38);CSCl -37-6 29
C,FNOS (CF3),$=N-CO-CF; -56-7,-74-7 43
C.F1;HBN,S, [(CFY’S),N],BH® -53-1 (1-2) 0-25 41
C4F1,BNS, (CF’S),N-B(SCF¥), (1)-52-2  (2)-31-5 (1-2) 1-01 41
C4F12N3S, [(CF3):S=NL —60-0 43
C4F13BN,S, [(CF{S),N1,BF® (1) -52-5 (2)-872 (1-2) 1-35 41
CsF3HBr;sNS Br Br ~43-92 109

Br /N\ SCF,

H
As above with Br replaced by I —44-25 109

CsF;HI;NS

9s1
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CsF3HLNOS

CsF;HNOS
CsF3HNS
CsF3H(NS

CsF3HgNO,S
CsF;H,;oNOS
CsF3H,,CIN,OS
CsF;H;,CIN,S
CsF;H;,NO,S
CsFeH;NOS
CsFeH,NS
CsFsHoNSSi
CeF3HNO,S

CeF3H NS

CsF3HsN2O,.S,
CeF3HgNS

¢\
S(O)CF
N (O)CF,
H

As above with S(O)CF; replaced by SO,CF;
As above with S(O)CF; replaced by SCF;
SCF

y

N
H

CF3S-NH-CH,-CO,-CH,-CH;
CF;S-NH-C(CHs),-CH,-OH
CF3S(0)[N(CH;),1,Cl
CF3S[N(CH;),LCl

CF;S0; N(CH3);
(CF{"):S(0)=NCH®(CH;),
(CF{"),S=NCH®(CH,),
(CF3)25=NSi(CH3)3

CF,S

B

CO,H

O SCF,

N
CF;:80,-NSO,-CgHsN

{ dsc,
CH,

—74-07

-79-21
—46-02
—46-35

—54-27
—54-34
-80-6
~73-6
-78-6
-73-5
-59-8
—69-6
—45-42

—43-05

=79-5
—46-09

(1-2) 0-93
(1-2) 0-62

109

109
109
109

65
65
118
118
119
48
48
43
109

136

11
109
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Cg¢F5H,,CINS, CF;S-CCl,:SN(CH,CHs;), —41-4 29
CsF3MnOsS CF3SMn(CO)s -24-4 135
CsF30sReS CF;SRe(CO)s -26-7 135
C¢F4H,CINS, A\ (1) -39-11 (2) —48-52 (1-2)9-0 109
[ N >SCF‘”C!~SCF‘,”
H
CsFsH3NS, Jo\ —44-82 109
CF,S SCF,
N
" H
C¢FsH3NS, SCF, —45-18, —45-85 109
CF;SZ/ \>
N
H
C(,F6H9N204S3Sn CF3SOz\ /CH3 -77-8 139
AN
(CH3)3Sn NSO,CF;
CngHlostz [CF3SN(CH3)CH2]2 —487 140
C¢F¢H,BBI,N,S, (CF,S),NBBr;N(CH,); —48-0 41
C¢F¢H,,BCI;N,S, (CF5S),NBCI;N(CH,); -49-1 41
CsFgH12N,048,5i; (CH3), =792 154
Si

/7 N\
CF3SO,;N NSO,CF,
i
(Cgls)z

8ST
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C¢F100282

CsFl 2H6A52N40854Sn

CsF12H6N,S,Si
CeF1256

C,F;Hs3S
CyF3H4N;0,S,

C,;F;HcNOS

C,FsHgNS

C,F3HgNS

CF$’s-S-CO-CF%-CF5’-CF5"-CO-F®

N R =S0,CF;

n
(CHjy),
[(CF3)ZS=N]2Si(CH3)2
CF,S S SCF,

CF,s" 's” 'SCF,
CF:;S (CH2)5 CH3

CF,50,880,N () )CN

CF,S/

COCH,

SCF,

CHQCH,

H

H,C
4 \;
CF,8K  PCHs
H

(1) —-44-7  (2) 1147 2-4)11:2 (2-5)1-8
(3) —122-2 (4)-117-3 (2-5)6-8 (4-5) 8-4
(5) +23-95

-79:1

—74-4
-39.7

—42-4

-79-3

—45-76

-45-78

—46-08

66

154

43
89

36
11

109

109

109
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F3H;508 CF3S(0)(CH,)sCH3 ~74-9 36
C,F;H;sNO,SSi, CF3S0,-N[Si(CH3);L ~76-7 154
C,F3H,gNO,8Sn, As above with Si replaced by Sn -78-5 154
C,F3H,sNSSi, CF,SN[Si(CH3)3], -52:25 65
C,FsH,Br,HgNS, Hg(SCF3)2+3,5-BryCeHsN -21-60 136
C,F¢HBrHgNS, Hg(SCF3),-2-BrCsH N -22.25 136
C,F¢H,BrHgNS, Hg(SCF3),-3-BrCeH,N -22-38 136
C,F¢HsBCL,N,S, (CF,8),NB™Cl, N*CsH; -51-0 41
C,F¢HsHgNS, Hg(SCF3),-CeHsN —22.32 136
C,FsH;oCINS; (CF38)2CCl-SN(CH,CH3), -394 29
C,F30,8 (1) -734 (2)-1512 (1-2)6:6  (2-3) 165 419
mOS(O)zCF‘,” (3)-161-0 (4) —154-1 (3-4) 20-5
3 @
C,F1,0,8, [CF{"-§-8-CO-CFYL,CFY (1) —=46-0 (2)-119-2 2-3) 10:0 66
(3) —133-5
C,F1,H,N,086 [(CF{"s),CF®s-NHL,CO (1)-37-2  (2)-88-8 (1-2)9-3 29
C3sF3H,BrN,05S, ~73-6 11
Br NH
S—N
o// \\o \sozcr“,
CsFH40,8 -58-6 192

O\
,SCFy),
(o)

091
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CsFcH7NS,

CgFeH;NS,

CeFoH10NS,
CsF1286
GoF3HENS

CgF;HgNO,S
CoF3H,;(NOS
CoF3H30CIN, 08
CoF3HzCIN,S
CoFgHeO,S

CoFgHeOsS,

C10F3HgN2058
CioF3HoN2 058

CF,S__SCF,
/A
CH/{ N CH,
H
H,C _SCF,
CF,S/ \CH3
N
H
(CF3S)3CSN(CH2CH3)2
(CF{’S-CS-C(SCF?)=),
SCF,

QD
N
H

Cng'NH'CH(CsHs)‘C02H
CF3S8-NH-CH,-CH(OH)-C¢H;s
CF;S(O)CI[N(GCH,CH,),],
CF;SCI[N(CH,CH3), ),
CH,
O\S/CF3
/ N\
O CF,

OCH,
SO,CF

SO,CF®

CF3SNH-CO-NH-CH(C¢H;5)-CO,H
CF3SO;NH-CO-NH-CH(C¢H;)-CO.H

—45-33

—45-26, —45-49

-37-8
(1) -62-4  (2) —40-7
—45-07

—53-94
-53-31
—-81-5
=77-6
-57-6

(1) =76-09 (2) -78-11

—52-89
—76-62

17(1-C)(2-C) 31332, 314-1

109

109

29
89
109

65
65
118
118
192

211(c)

65
65
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C10FsHoNOS, CF;S-NH-CH,-CH(C¢Hs)-OSCF; —54-05, —53-06 65
C10FsHo06S2 OCH, -76-72, —=79-31 211(c)
CF,;S0O,
OCH,
SO,CF,
C11F3H12N02S CF3S'NH‘CH(C5H5)'COzCHzCHg —5427 65
C11F6H4C1N0283 o —394 29
(CF,S),CCI-'S'\N
O
C,1FsH11NO,S, CeHs (1)-552 (2)-573 (1-2) 3-2 192
S
N
(CH,),S___S(CF{"?),
(0)
C,1FsH13NO,S, As above with CH; replaced by OCH; (1) -55-9 (2)-57-6 (1-2) 3-3 192
C,F7H4NO,S; (0] (1) -37-0 (2) 865 (1-2)9:3 29
(CF{S),CF?S:N
O
C12FsH13NO,S; /C\HZC6H5 (1) -56-8 (2) —58-9 (1-2) 3-1 192
N
(CH,),S.___S(CF{?),
O
C12FsH13NO4S, As above with CH; replaced by OCH; (1) —56-1 (2) —58-2 (1-2) 3.1 192

91
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C12FoH4NO,S,

C12F12H24N4O5Si,Sn,

C13F3H3NS

C14FcH36N20,48,Sn,
C1sF3HgCLN30,S,

C15F3HoN3048,
C16F6H200,8

C18F3H19N40582

o
(CF,$);C-S'N
o

(CHs);
Si

7 N\
CF53SO,;N NSO,CF;
(CH3),Sn Sn(CH3),
CF;SOZN\ /N502CF 3

Si
(CH3)2

N
SCF,
{CF3;S0,N(Sn(CH3)3).8—1>
N
pClC(,H‘(/ \§oz

N_NSO,CF,
C,H. Clp

As above with Cl replaced by H

C(CH,)s
F
O\ /C 3

(CH S)JC 0/ \CF3

CF,S-NH-CO~NH-CH(C6H,)CO-NHI|/
o

S

(CH;),

CO,H

—36-5

-79-8

~50-32

-75-0
~71-3

-71-3
—58-1

-53-20

29

154

109

154
11

11
192

65
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Ci18F3H10N4O5S, As above with CF; replaced by 65
CF;80, —76-22
C23F3H23N304S> CF;S'NHCH(Caﬂs)’CO‘NHI‘/S CH, -52-90 65
O N CH,
CO,CH,0-CO-C(CH;)s
(>24F3H29N40752 As above Mﬂl CFgS‘NH replaced by 65
CF;SNH-CO-NH —53-47
C24F3H29N,OoS, As above with CF;S-NH replaced by -77-61 65
CF;SO,NH-CO-NH
7. CF; group bonded to any other element
CF;Br;Ge CF;-GeBr3 —65-2 7(a)
CF;Br3Sn CF,-SnBr; —47-7 (Sn-F) 871/835 1(a)
CFsSe CF{V-SeFPF® (1) —65-08 (2) —21-93 (2-3)94-4 16
(3) —59-66
CF3Si, CF{P.SiF?-§iY (1) —69-8  (2) —142-4 (1-2) +6-09 (1-3) +1-91 21
(3)-123-3 (2-3) +13-27
CF,sCoP, CFP-Co(PFP), (1) +1771 (2)-13-79 (1-2)6 (P-1) 46 22
(P-2) 1319
C,F;H,Hg CF{"-Hg-CHY -363 (1-2) 0-45  (Hg-1) 940 34(a)
C,F¢Br,Ge (CF»),GeBr, ~59-4 7(a)
C,F¢Br;Sn (CF3),SnBr, —43-8 7(a)
C,FsHg (CF»),Hg —40-8 (He-F) 1251 45(a)
C,F1,Co0P; CF;Co(PF,);CO 1) +15-27 (2) —16-58 (1-2)4 (P-1) 41 22(c)
(P-2) 1395 v
C3FHGeO (CF»);GeOH —-56-9 45

91
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C3FyBrGe
C;3FyCo0O,P,
CF3HoPb
C4F3HsSn
C4FsHeGe

C4F¢HgPb

C4FsHeSi

CFsHsSn

CsF7HsGe
C,FHsGe

C4FsH,Ge
C.FsH Ge

C4FgH;3Ge

C4FoHaGe

C4F10H2Ge
C/F10H,Ge

C4F 1 1HG€

CiF12Ge

(CF3);GeBr

CF$’Co(PF5")(CO),
CF3-Pb(CH3)s

CF;-Sn(CHs)s
CF$"-Ge(CF"H™)(CF*H”)CH,

(CF3),-Pb(CH3),
CFP-Si(CFPH*)YCF®H,)CH,
(CF3),Sn(CH3),

CF$’-Ge(CF{"H®),CH,
CF$"-Ge(CF’H)(CFH"),

(CF$");Ge(CFPHE),
CF{"-Ge(CF§"H),CF*HY>

CF{"-Ge(CFH®),

(CF$"),Ge(CFPH®)CFPHS

(CFgl))zGC'CFHQ.
(CF$"),Ge(CF{"H®),

(CF§");Ge-CFPH®

(CF5)4Ge

~55-4
(1) +12-89
-42-9
-49-3

(1) -56-2
(3) —271-0

-39-5

(1) —61-97
(3) —279-69

—47-0

(1) -55-0

(1) -53-3
(3) —270-5

(1) -53-7

(1) -51-7
(3) -271-5

(1) -50-6

(1) ~52:2
(3) —271-7

(1) -527
(1) -50-9

(1) -51-30

-50-9

(2) —-16-83

(2) -132:2

(2) —139-65

(2) -1315
(2) —130-3

(2) -271-5
(2) ~129-0

(2) —128-2

(2) -129-1

(2) —127-9

(2) —127-5

(P-1) 47 (P-2) 1337
(Pb-F) 240-6
(**%sn-F) 270

(1-2) ~3-1 (1-3) ~3-1
(2-3) ~3-1 (2-4) 460
(3-5) 46-0

(Pb-F) 379

(1-3)3-0 (1-3)3.0
(2-4) 45-0

(**°Sn-F) 346-0
(*'7sn-F) 330-4

(1-2)3-3 (2-3) 465

(1-2) ~3 (2-3) ~3
(2-4)45-5 (3-5) 460

(1-2)34  (2-3)470 -

(1-2) ~3-0 (1-3) ~3-0
(2-4)45-6  (3-5) 46-0

(1-2) 32 (2-3) 46-0

(1-2)(1-3)3-3
(2-3)30
(2-4)45-5  (3-5) 465

(1-2) 3-2 (2-3) 46:0

(1-2) 3-0 (2-3) 455

7(a)

22(c)
34(a)
34(a)
45(a)

34(a)
45(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C.F1,Ge (CF3),Ge -51-5 45(a),
92
C4F125n (CF3)4Sn (***Sn—F) 531 34
CeF3MnO;Se CF3Se-Mn(CO)s -22:4 135
C¢F30sReSe CF3SeRe(CO)s -23-0 135
C,F;H;Hg CF3-Hg-CeH; (Hg-F) 1000 34
C,FsAsMnOs (CF3),As-Mn(CO); -40-2 135
C,FsAsOsRe (CF3),As-Re(CO)s —-40-5 135
CsFsHgAsMnO,P cis-(CF3),As-Mn(CO),P(CH5), -40-2 135
CyF¢HoAsO,PRe ¢is-(CF5)2As-Re(CO),P(CH;), —-40-2 135
C10FsAsBrMnOg Mn(CO)sAs(CF;),Br —-46-1 225
C1oFsAsBrOgRe; Re,(CO)sAs(CF3),Br —48:5 225
C10FsAsCIMnOg Mn(CO)sAs(CF3),Cl —-45-6 225
C,1sFsH,BrIOP,Rh  RhBrI(CF§")CO[P(CHS),CeH;sL -1-28 (P-F) 17-8  (Rh-F) 14-5 279
Ci1sF3H2;,BrIOP,Rh  As above (P-F) +16-8 (Rh-F) —14-1 280
(1-2) <0-1, 02
C,FsH2,CIIOP,Rh  As above with Br replaced by Cl -3-63 (P-F)18:0  (Rh-F) 14-5 279
C.sFsH2,CIIOP,Rh  As above with Br replaced by Cl (P-F) +18:0 (Rh-F) —14-2 280
(1-2) <0-1, 0-2
C,sFsH,,CL,LOP,Rh  As above with Br and I replaced by Cl -1-75 (P-F) 176  (Rh-F) 14-0 279
C1sFsHp,,OP,Rh  As above with Br replaced by I (P-F) +17-8 (Rh-F) -14:5 280
(1-2) <0-1, 0-2
C,sFsH,6CIIOP,Rh  RhCI(CF3)CO[P(CH;)(CeHs)z )2 -1-2 (P-F)18-3  (Rh-F) 13-8 279
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B. Fluorine nuclei in a CF, group

CF,HCl1
CF,CIN,0,8
CF,Cl,S
CF;CIOS
CF;ClO,S
CF;CIS
CFsCIS

CF¢CIPS

CFg0O58

CF;S,
CF3Si,

C2F2HBI’2C1

C;F,HCl;
C,F>HN
C,F,BrCl;
C,F,Br,Cl,
C,F,Br,(Cl,
C,F;Br;Cl

CF{’H®(l
CF,CI-SO,N;
CF,CI-SCl
CF3’CL-S(O)F®
CFC1-SO,F?
CF{C1-SF®
CF{CI-SFPF®

F@
|___ (3)
|\F(3)

F(Z)

CFOF®.00SFF?®

1) CéCI

CF2 (SF§"),
SIiF$”-CF5-SiFy

CFYBr-CH?®BrCl

CF{’Cl-cCH®Cl,
CF&‘ ‘H?.CN
CF,CI-CBrCl,
CF,CI-CBr,Cl
CF,Br-CBrCl,
CF,Br-CBr,Cl

-72-6

—96-26

-37-4

(1)-67-7 (2) -160
(1) —98-43  (2) +98-61
(1) —43-0  (2) —293-7

(1) -52-8 (2) +47-2
(3) 364

1)-37-4 (2)-14-2
(3)-61-4  (4)—54

(1)(2) +56-4 (3) —80-2
(4) +156-8

(1)-88-2 (2)+6:6
(1) ~146-6 (2) —150-5

(1A) —-52-2 (1B) —55-5

-62-5
-119-8
—62-5
-61-1
-556
-54-1

(1-2) 62-6

(F-C) 329
(1A-1B) 134 (1A,1B-2) 1-4

(1-2)6-85 (1-C) 327

(1-2)25:0 (1-3)0
(2-3) 429

(P-1) 3.7 (P-2) 937
(P-3) 1063 (P-4) 1072
(1-2) 3-7 (1-3)0
(1-4) 28 (2-3) 100
(2-4)28 (3-4) 117

(1-3)3-8 (2-3)3-8
(3-4)33-8

(1-2) 297 (2-3)1-66
(8i-2) 281-0

(1A-1B) 161 (1A-2)

(1B-2) 6.8

(1-2)6
(1-2) 52.0

B N W D W A

18

20
21

23(a)

23(a)
25

23(a)
23(a)
23(a)
23(a)

dnoi3 75 © w1 13dNU JuLIonyy

L91



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

CzF 2C14 CFzCl CC13 —64 -3 23 (a)

C.F3Br,Cl CF$"Br-CF®BrCl (1A) -60-0 (1B) —58-3 (1A-1B) 167 (1A-2)}1 413 23(a)
(2) —68-3 aB-23f ™

CF,Cl, CF{'C1-CF?cl, (1) -67-4 (2)-71-4 23(a)

C,F,;H,BrNOS CF{Br-CH,-NSOF® (1) —69-8  (2) +50-7 (1-2) 10 33

C,F,H,BINOS CHSBr-CF{-NSOFS (1) =558  (2) +46-8 (1-3) 4 33

C,FH,CINOS CF{Cl-CHY®-NSOF (1) =623 (2) +45-3 1-219  (1-3)11 33

C,F,Br, CF,Br-CF,Br —62-8 23(a)

C,F¢BINOS CF{Br-CF{.NSOF$” (1) —68:9  (2) —83-6 (1-2)5-s  (1-3)1:5 42
(3) +50-6 (2-3)9-2

CFCLLS; CFCI-SFY'SCFPCl (1)=27-6 (2)-49-2 (1-3)19-5 (2-3)21 2
(3) +8:2

C,F;H,Cl0,S FUSF2.00-CFY-CHYCI (1)(2) +56-43 (1-3)0-8  (2-3)4 561
(3) —83-66 (3-4) 82

C,F,H,C1S F®SFP-CHSY-CFY’Cl (1) =55-7  (2) +68-7 (1-2)11-6 (1-4) 124 52
(3) +77-4 (2-3)139 (2-4)7:2

C.F,ClSi CFPCI1-CF2-SiFY 1)-710  (2)-126'5 (1-2) 8-7 49
(3) -147-3

C,F;C1,0,8 FO%FP.00-CFPCCl, (1)) +57-47 561
(3) —89-85

C,F,C1,0,8 FYSFP.00-CCl,-CFYC1 (1)(2) +58-74 561
(3) —62-83

C,FeCL,0,S FOSFP-00-CFY-CF¥Cl, (1)(2)+55:30 561
(3) —91-85  (4) —73-00

C;FsCLO,S FYSFP-00-CF®CI-CF{Cl (1)(2) +57-23 (2-3)~4  (3-4)675 561

(3) -78-:90 (4) —66-42
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C,FoCl0,S

C;F17CoP,
C3F,H;BrCl,
C3F,H,Cl
CsF,H;N
CsF,H,CIl
CsF,H,CL,O
CsF;HCL,

CsFsHN

C3FsH,N

C3F;H,ClI

C3F3H,ClI

C3F3H31,
C;F;HBrO
C;F,HN

C3F4HgSi

F(I)SF,(‘Z)'OO'CF(;)'CF;4)C]

CF5(CF3)Co(PF{),
CH®BrCl-CF$"-CH,Cl
CH®Cl,-CF$"-CH,C1
CH$-CF$V-CN
CFYI-CH,-CH,Cl
CH®Cl,-CF$"-OCH,
CF"@cl.cH*cl-CFcl,

CF;"H®-CF?H“.CN

CF(Z)H£3). CF;l ), CN

CF"PL.CFYH®-CH,Cl

CFPH®I.CF@.CH,C1

CFPH®1.CF"-CH,I
CFPH®Br-CF{"-CH"OH
CF{"H®-CF$-CN

CF{ H-SiF?(CF¥H,)CHYY

(D(2)+57-12
(3) —93-87 (4) -70-56

(1) -47-76 (2) -12-50

—85-4

-379

-89-46

(1) -52:85 (2) -56-79
(3) -56-16

(1) -131-5 (2) —208-4

(1) -102-9 (2) -236-5

(1)(2) —54-5 (3) —184-4

(1)(2) —109-3(3) —166-3

(1)-135-1  (2) —-109-6

(1) -141-8 (2) -179-6
(3) —282-39

(2-3) ~4 (3-4)2.7

(P-1)51  (P-2)1329
(1-2) 100

(1-2)83

(1-2) 181

(1-2) 142

(1-2) 45

(1-2) 196-06 (1-3) 19-03
(1-4)9-27  (2-3) 12:33
(2-4)3-83  (3-4) 5-43

1-279  (1-3)52:5
(1-4)6:0  (2-3)10-8
(2-4) 435

(1-2)189  (1-3)11-7
(2-3) 45-4

(1-2)198-5 (1-3)21-0
(2-3)22:0 (1-4)3-00r 7-5
(2-4)85  (3-4)48-0
(1-3)215  (2-3)215
(1-4)11-0  (2-4)8-5

(3-4) 47-0

(1-3)8-5  (2-3)46
(1-4)12:0  (2-3) 480
(1-2)56  (1-3)53:6
(2-3)1:9

2-4)69  (3-4)5'5

561

22(c)
24
24
25
57
61()
54

25

25

57

57

57
64
25

45(a)
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Molecular formula Structure of compounds Chemical shifts (pm) Coupling constants (Hz) Ref.
C5FsH,CIO CF{PHY.OCFY-CF®H®Cl (neat) (1) —-89-18 (2)—89-49 (1-4) 70:7  (3-5) 480 61(i)
(3) -159:36
(shifts in several solvents reported)
C3F;4CoOP CF;-CF$-Co(PF)5(CO) (1) =52-63 (2)-14-22 (P-1) 57 (P-2) 1342 22(c)
C;F19CoP, CF;-CF,-CF5"-Co(PF3), (P-1) 52 22
CF,H,CL,O, CH®CL,-CF$’-CO,CH,4 (1-2)11-5 64
C.F,HsCIO CF{PH?-OCH, (1-2) 745 'J(1-C) 261 81
CH, 371-0) 5
cl
CF,H;ClO CF{"H®.0 (1-2)74-5  'J(1-C) 258 81
CH,
CH,CI
C.F,HCL0 CF"H®.OCH(CH,Cl), (1-2) 745 81
C.F,HsC1,0 CH®Cl,-CF"-CH?-OCH, (1-2) 105  (1-3) 85 64
C4F3HgBrO CF?H®Br-CF$"-CHSY-OCH, (1-4) 12-0  (2-3) 475 64
CF;HsCIO CF®H®CI-CF{-CH,-OCH,4 (1-4)12:0  (2-3)48:0 64
CF3HCIS, CHY’S-CFY-CF®Cl-SCHY® (1) -839 (2) 912 (1-2)179  (1-3)1-2 69
(1411 (2-3)12
(2-4)1-3

CF3H,Si CF{PH®-Si(CHSF®)(CHs,), (1) —139-67 (2) —275-11 (1-3)45:6  (2-4) 464 45
C4F,H,CL,0 CFPH®.CFP-CH¥C1-0CCl, (1-3)53:5 (2-4)8-0 64
C,FH;Cl,0 CF{PH®.CFP-CHY-0CCl, (1-3)53:5 (2-4) 155 64
C,FH;C1,0 CFPH®.CF2-CH™Cl-OCHCl, (1-3)53-5 (2-4)8:0 64
CF4H5Cl,0 CF{PH®.CF,-CCl,:OCH,CI (1-2) 53-0 64
C,FH,CL0O CFPH®.CFY-CHSY-OCH;, (1-3)49-5  (2-4)11-0 64
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C4F4Hs

C/F,HeO
C.F,H,0;P

C4F4H3 Ge

CFHgSi
CF,HgSi

C4F5H5

C4F5H5

C4F5H7Ge
C4FsH,Si
C4FsH,S8i

C4F6H;C1,0
C.FH,CL,0
CF6H;CIO

CF(ZI )(2)H(5) . CF-(3)(CH (36)) . CF(4)H(27)

CFg)H(S)'CF(zz)'CH(;). OCH;
CF(ZI)H(S)_CF(ZZ?.P(O)(OCH3)2

CF{"H®-Ge(CF¥H3"),CH;

(CF{"H®),Si(CHs)
CF{"H®Si(CF*H}"),-CHY’

(CF{"H®),CF®.CHS”

CF{"H-CF®(CF*HY),

CF(ZI)H(B)' Ge(CF(2)H(24))3
(CFgl )H(3))28i(CF(2)H (24))CH (35)
CF{’H®-Si(CFH");

CF{PH®.CF,-CCl,-OCFPH®
CF{PH®.CF2-CH®C1-OCF,Cl
CF{"H*.0-CF®H®-CF,-CF®HCl

(1) -132-6
(3)-173-1

(1) -1399

(1) —-132-4

-137-72
(1) —139-58

(1) —138-0

(1) —-136-2
(3) —245-2

(1) -130-5

(1) —139-35

(1) —138-53

(2) —-139-0
4) —237-7

(2) —-130-7

(2) —271-0

(2) —278-10

(2) —184-0

(2) -187-3

(2) —270-4

(2) —279:50

(2) —279-92

(1-2) 302-0 (1-5) 54-0
(1-6) ~1-0 (2-3)9-0

(2-5)54-0 (2-6) ~1-0
(3-4) 11-7  (3-6) 21-5
(4-6) 2-2 (4-7) 52-5

(1-3)53-5  (2-4)12-0

(1-2)56  (1-3)52-8
(2-3)57  (P-2)91-3
(1-2)2-1  (1-3) 462
(2-4) 46-5

(1-2) 46-0

(1-2)1-5  (1-3)45-8
(2-4)47-0  (2-5)1-0
(1-2) ~(2-3) ~7-5
(1-3)~50 (1-4)1-3
(2-4) 21-7

(1-2)6:1  (1-4)52-5
(2-4)5'5 (2-3)12-0
(2-5)20:7 (3-4)1-4
(3-5) 48-0

(1-2)2:0  (1-3)46:0
(2-4) 46+6

(1-2)1-4  (1-3)45-7
(2-4) 467  (2-5)0'5
(1-2)1-7  (1-3)45.4
(2-4) 46-6

(1-3) 52 (2-4) 68
(1-3)53.5  (2-4)80

(1-4)70-5 (2-5) 56:0
(3-6) 480

83

64
84(a)

45(a)

45(a)
45(a)

83

83

45(a)

45(a)

45(a)

64
64
64
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CFsH,CIO CF,CI-CF-CH?-OCF,H (1-2) 13-0 64
C.FsH, (CF$PH™),CF®.CFPHY (1) -135-7 (2) -193-8 (1-2)7:0  (1-3)2'5 83
(3) —248-7 (1-4)52-:0 (1-5) 1-4
(2-3)11-5  (2-4)56
(2-5)19:5  (3-5) 465
CFsHsGe (CF{PH®),Ge(CFPHSY), (1) -129-9  (2) —271-0 (1-2)2:5  (1-3)46-0 45(a),
(2-4) 466 62
CFHSi (CFSPH®,SI(CFPHYY), (1) —137-38 (2) —281-37 (1-3)45:4 (2-4) 464 45(a)
(1-2) 1.9
CJFsCIN @F CF{cI (-100°C) (1) -54-0  (2) —88-0 (1-2) 34-4  (1-3)6:2 85
= F@ (3) -840 (4)-37-0 (2-3)246 (2-4)5'5
OF N (5) -52-5 (2-5)34  (3-4)23:0
F® 3-5)1-6 (4-5) 69-0
CF/H,CIO CF{PH®.CF2-CH¥CI-OCF; (1-3)53:5 (2-4)66 64
CF,H,CIO CF{PH®.CF,-CFCl-OCF?H% (1-3)49:5 (2-4)61-0 64
C.F/H,CI0 CF,Cl-CF,-CF®H".OCF’H® (1-3)71-0  (2-4) 54-5 64
C,F;H; (CFPH®),CF® (1) -135-1 (2) —202-1 (1-2)79  (1-3)53-0 83
(2-3)6'5
CF,H;0 CF{YH“.CF,-CF®H®-OCFY’H® (1-4) 52.0  (2-5) 55-0 64
(3-6) 720
C.F/H;0 CFPH®.CF?-CH-OCF; (1-3)53-.0  (2-4)12-0 64
CF,/H;sGe (CFPH®),GeCFPHYY (1) -129:0 (2)-271-4 (1-2)2:3  (1-3)46-2 45(a),
(2-4) 46-0 92
CF,H,Si (CFPH®),SiICFPHYY (1) -138:07 (2) —282-89 (1-2)2-1 . (1-3)45-0 45(a)
(2-4)46:6  (2-3)0-4
C.FsHHgl CF{PH®-CFP-CFS)-CF®-Hgl (1) 1377 (2)-132:4 (1-5)59-0  (Hg-3) 150 94

(3) -119-9 (4) —101-4

(Hg-4) 1020
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CFgHI

C4FsCLN,S

C4F 812
C4FoCI,N

C4F10Br;,N,S

C4F11Co0O,P,
C4F16CoOP;
CsF,H,CINS

CsF,H4CINS

CsF2HOs
CsFaHy 5Py
CsF5HLC

CsF3HCl30,
CsF5H,Cl,
CsF3H,oCISi

CF{"H®.CF{-CF$-CF"1
(CF$"CL-CF§"-N=),SF{®

CFVI-CF®-CF,-CF,1
(CFC1-CF2),NF®

(CF{Br-CF®?-N=),SF$

CF;-CF5"-Co(PF{"),CO
CF;-CF,-CF$"-Co(PF;);CO

Z/ \> SCF,Cl
N
H

SCF,CI

B

N
H

CF{’H®.C(OH)=CH-COCH; (Z)

[(CH3),P1,CF,

(3)(4) Hz F(l)

e CFOC

CFPH“CI-CFY-CH$-0-CO-CHCl,
CFPH®C1-CF$"-CH(CH,)-CH,Cl

CFMPCL.CFPH®-Si(CHa)s

(1) -137-7 (2) -130-8
(3)-121-0 (4)—63-9

1n-737  (2)-847
(3) +63-2

(1)-59-9 (2)-112-7

(1)-70-9 (2)-107-5
(3) —92-0

(1) -68-9  (2)-83-7
(3) +63-2

(1) -54-79 (2) —14-87

-30-56

-30-53

-127-09
-116-8
(1) -63-5  (2) -191-5

(1)-57-0 (2)-58-8
(3) —222-5

(1-5) 59-0

(1-2) 41
(2-3)9:6

(1-3) 20-0

(1-2) 5-6
(2-3)9-4

(P-1) 63
(P-1) 56

(1-2) 55
(P-F) 58-3

(1-2)135
(2-4) ~3

(1-3) 125
(1-3)7-0

(1-3)21:4
(1-4) 15-2
(3-4) 45-0

(1-3) 14

(2-3) 226

(1-3)1-5

(P-2) 1348

(2-3) 10-0
(2-5)1-5

(2-4) 48-0
(2-3)48

(2-3)22-6
(2-4) 128

94

42

94
99(a)

42

22(c)
22
109

109

113
115(a)
49

111
116
49
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF,H,CL0, CF{PH®.CF?-CHSY-0-CO-CHCl, (1-3)525 (2-3)3-6 111
(2-4)12'5
CsF,H;sCIO, O, CF{Cl (1) -67-8  (2)-135-2 (1-2)8:4  (2-3)54 120
[OXCF‘}’H“”
CsFHO, As above with CF,Cl replaced by CF,H -1375 (2-3) 56+4 120
CsFsH,0 F CEVH® (1) -133-8  (2) —119-05 (1-4) 55 (3A-3B) 160 121(a)
@) 2 (3A) —92-65 (3B) —84-68
F O F(z)
CsFsH,O CFYH™-CFZ-CF$"-COCH,; (1)-1202  (2) -130-1 (2-4)56  (3-4) 520 43
(3) ~1365
CsFsH,0, OFH (1)-136:0 (2)-127-8 120
(1)
(CF{"H),
FH'-g
CsFzCoO;P CF,;-CFY-Co(PF)(CO), (1) —=55-46 (2) -14-24 1-2)6 (P-1) 63 22(c)
(P-2) 1371
CsF;oBrIO CF{ Br-CF2.CFY-0-CF{"-CFY1 (1)(5) —63-5, —64-0 131
(3)(4) —81-8, -85
(2) -122
CsF0Br,0 CFYBr-CF?.CF£.0-CF{-CFBr (1)(5) 63-4, —69-1 131
(3)(4) —81-4, —86-0
Q) —122
CsF1,0,8 FYCO-CFP.CFY-CF{Y-CcO-O0SFY” 1) +236  (2)-1186 (1-4)1-6  (1-3)6-4 18
(3) 1237 (4)-116-8 (1-2)7:5
{(5) +56-2
CsF160652 CF{"(CF{-CO-OO0SF%Y), (1)-122:6 (2)-116:1 18
(3) +56-8
CeF,HgO, CF{PH®.C(OH)=CH-CO-CH,CH; (Z) -127-07 (1-2) 55 113
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C¢F;H,0,0
CeF2H1,CbN
C6F2H1 303P

C6F SHy sGeP
Ce¢F3HgCl

CeF3HgCl

CeF3HCl

CsF3HoO,
CeF3Hny
CeF3Hyy

C6F3H11C103P

CsF4Hio
CeF4H1,04P

CFPH®.CO-C(CH3);
CH@Cl,-CF$"-N(CHS'CH,),
CF;’"H®-CH$"-P(0)(OCH,CH3),

(CH3)3Ge-CF,-P(CH3);
CH,

F(Z)
"j>(
CH, CF{Cl
H
s po
"j>(
HCH CF‘Z”‘”CI
3
H
HC > cria
CHJj>( F®
H
CH,-CH,-CFY-CF®H-CO,CH,
CF{PH®.CFPH'.C(CHs),

CFPHP-CF{-C(CH;)s

CF®H®C1-CFY-P(0)(OCH,CH3),

CF3’H®-CF5”-C(CHs)s
CFPH®.CFY-P(O)OCH,CHs),

-126-8
—86-0
-111-3

~119-3
(1) —64-3

(1) -57-9
(3) —202-5

(1) —56-3

(1) —106-6
(1) -128-5
(1) -120-7

(1) -124-5

(1) ~132-7
(1) —139-3

(2) —222-5

(2) -59-9

(2) —201-5

(2) -202:5
(2) —208-7
(2) —238-9

(2) —154-7

(2) —124-9
(2) -131-1

(1-2) 53-5  (1-3)0-75
(1-2) 7-0 (1-3)1-5

(1-2)56-5 (1-3) 172
(P-1) 27-6

(P-F) 59-7

(1-3)(2-3) 12-0, 10-5

1-2)11
(1-3)50-8 (2-4) 462
(2-3)47-7

(1-2) 16-9  (2-3)47-1
(1-3) 5-6, 12-2
(P-1) 937

(1-3) 53-4

(1-2)6:5 (1-3) 52-5
(2-3) 5-9 (P-1) 2-0
(P-2) 92-0

134
111
84(a)

115(a)
49

49

49

138
93(a)
98(a)

84(a)

98(a)
84(a)
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Molecular formula Structure of compounds Chemcal shifts (ppm) Coupling constants (Hz) Ref.
F_F —487 (2) -86-4 1-3) 268 4
CF(CIN (V)] 487 ) (1-3)
VRl @N (3) -140-2
2
(J)F F(Z)
CeFsHqS, (CH5$-CF"-CF), (1)-91:3  (2)-120-1 36
CeFsCl;0, (CF$VC1),CF®-0-CFY-CO-CF{ Cl (1)@) —65-9 (2)-135-4 (2-3)21-3  (1-3)~6-5 143
(3)-72:2 (3-4) ~6:5  (1-2)5-4
CeF1,C10 CFCl-CFY-CFSY.CF{-CF$-COF® (1)-61-8 (2)-130-3 97
(3)(4) -123-2
(5)-116:4 (6)+21-0
CeF12Br,0, (CFVBr-CF2-OCF$"), (1) —69-5  (2)(3) —86-7, —89-3 131
CeF1,CIN F, F¥ 1)-731  (2)-61-8 135(a)
s (3)-92:5  (3)-135-2
F, N F
CF&.CF{'Cl
CeF,,CINO F, F, (1)=73-9 (2)-940 135(a)
(3)-93-7 (4) —89-2
0 N-CF{CF{"Cl
FZ I:2
CeF121,0, (CF1-CFP-0-CFS)), (1) —64-4  (2)(3) —86:5, —101 131
C,F,H¢S C¢Hs'S-CF,H -121 161
C,F,H, sBr,P (CH5CH,)sP* CF,Br Br™ -52.2 (P-F) 59-1 192
C,F,H,¢Br;N;P {(CH5),N]sP*CF,Br Br~ —49-0 (P-F) 87-1 192
C,F,H,5Cl,N5P As above with Br replaced by Cl —51-3 (P-F) 95-4 192
C,F,H;gI,N,P As above with Br replaced by I -58-1 (P-F) 86-6 192
C,F,H,oBIN;P [(CH5),NL,P*CFS"H® Br~ -129-3 (P-1)84-6  (1-2)47-2 192
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C,F;HLCl

C;F3H4,NO,

C:F3Hs

C,FsH1,0,
C7F4Hs (1,0

CsF,HgO
CsF,H,I0
CgF2Hg

CstHgP
CgFH;,0
CgF2H1,0,

CsF3H;s

CSF SHIS

2) F
e
Cl
(Z)F
CF;‘ )Hl3)

NO,
(Z)F

CF;UH(J@

CH;-(CH,),-CF3"-CF?H®-CO,CH,

CFYH™CL-CFY-CH(CH;)-CH,-O-CO-CFYH®Cl

CFPHP.CO-C¢Hs
CH{I-CF$’-0-CqHs

CF(;)H(Z) CH(JS)

3 @
CF{"H-CH,-PH-C¢H;
CF3"H®-C0-C¢Hy;
CF{’H®-C(OH)=CH-CO-R(Z)

CF{"H®-CF®H"“-CH(CH,)-C(CH3);

CFYH®.CFPHY.CH,-CH,-C(CH3),

R= ﬂC4H9
iC.Hy

}

(1) —115-00 (2) —113-39

(1) -115-92 (2) -109-73

(1) —120-51 (2) —114-81

(1) —108-5 (2) -202-5

-123-7
—68-37

—110-7 (AB system)
-128-6

-127.07

(1) -130-5 (2) —204-5

(1) -133-0 (2) —206-5

(1-2) 13-43  (1-3) 52-67

(1-2)2:25 (1-3) 54-50
(1-2)1-26  (1-3) 54-78
(1-2) 12 (2-3) 46
(1-4) 48 2-47
(3-5) 50

(1-2) 53

(1-2) 9-6

(1-2) 56-622 (1-3) —1-169
(1-4) 0-891 (1-5) 1-46

(1A-1B) 280
(1-2) 536
(1-2) 55
(1-2)~13  (1-3)56-0
(1-4) ~12  (2-4)46-0
(2-3) ~10
(1-2)~13  (1-3) 56-0
(1-4) ~12  (2-4) 46:0

(2-3)~10

164
164
164
o
138 g
116 %
g
134 e
184(e) s
»
€ (@}
186 wl
3
L -
187(a)
134
113
49
49
-t
3



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF H,P CFPH®.CF{-PH®.C¢H; 1)-1109 (2)-134-9 (1-3)46  (2-3)538 187
(1-4) 18-6  (2-4)3-0
(P-1)82:6 (1A-1B) 298
CsFsHO CF{PH®.CF2-CFY)-CF{".C(OH)=CH-CO-CH; (Z)
(1) —139-9 (1-5) 55 113
(2-4) —128-8, —139-9, —120-0
CF3BrCl o " (1) —62-9, —61-8 (1A-1B) 178 195(b)
CF; 'Br-CFCi ) () -115:3  (3) -134-9
S— @) -161-5 (5) —149-2
CsF,sCIO CFCI-(CFP),-CFY-CF{-CcO-F*® (1)-682 (2) -126-4 97
(3)-121-4 (4) -117-1
(5) +22-8
CgF1cH,Hg Hg(CF-CFP-CFY-CF$PH®), (1) -108:0 (2) ~121-9 (4-5)59-0  (Hg-1) 746 94
v (3)-132:4 (4) -137-7 (Hg-2) 148-0
CoF,HgCl C¢HsCHZ-CF{V-.cH®Cl, —-104-8 1-2) 16 (1-3)8 203(a)
CoF,H;0 CFPH®.CO-CHY-C¢H; -127-6 (1-2)536 (1-3)1-1 134
C4F3HsCLO CF{Y@C1-CCI(CeHs)-CO-FP (1) —60-0  (2)—59-8 (1-2)169-7 (1-3)9-1 4
(3) +32-9
CoF3H,;,0OP CFH®.CFPH" . P(OCH;)C¢Hs (1) -127-3 (2) —218-5 (1-2) 17,18 (2-3)9, 10 187(a)
[two diastereoisomers (60 :40); (2-4) 46,47 (P-2) 117, 103
minor values given first]
CoF3H;;NP CF$"H-CF®H-P(NHCH;)CeH (1) 1265 (2) 2165 325(a)
CoF;H;7 CF{PH®.CFPH™.C(CH,),C(CH,): (1) —127-5  (2) —203-0 (1-2)15-0  (1-3) 555 49
(1-4) ~13-5 (2-3) 10:5
(2-4) 456
CoFHCIO CeH; F® (1) -59-4 (2)-101-8 (1-2)21  (1-3)19-4 4
(3) -109-5 (2-3) 412

crdcr’ g F®
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CF,HsNOS

CoF4H,CI,NO,S
CsFsH14C1.NO

CoFsH;NO,

CyFgHgO2

CyF15Br,0;

CoF151,0;

C10F2H;0Cl,

CioF2HyBroP
CioF3H3NP

CF

S
0]
H

(CF,C1),C(OH)NH-S(0)CgHs
CF{PH®.CF2-CHS-0-CF®(CHCL,)N(CH,CHs5),

)

OCH,

cFPocHcFPH{ (F) N

3 @

CF"H® - (CF?);-C(OH)=CH-CO-CH,CH; (Z)

(CF{VBr-CF2-0-CF)-CF$Y),CFS

As above with Br replaced by I

CeHs-CH®(CH3)-CF§"®-CH'C1,

(iCsH,)sP*CF,Br Br™

CFPH®.CFPH®-P(C4Hs)N(CH,),

(diastereoisomers)

(1)-76-2  (2) —148-7

—62-7 to —60-65

1) -141  (2)-126
(3) ~111 to -113-5
(1)-89:5  (2) —206-8
(3) —143-4 (4) -98-1
(5) —154-1

(1) -1399

(2) —128-8, —139-9, —120-0

1 -70 (2) -87

(3) -84 (4)(5) —124, —128
(1)-65-5 (2)-87-6
(3)-835 (4)~126
(5)—123

(1) -112-1  (2) -116'3

—43-7

(1) -126-7 (2) -216-1

(1-4) 535 (2-5)12:0
(1-5) 15
(1-3) 55
(1-2)247  (1-3)23
(1-4) 4 2-3)8
(2-4) 15
(P-F) 56-4
(2-4) ~48  (1-3) ~55

(1A-1B) 292 (1-2) 19

(2-4)47-4 (2-3)92
P-2)71

(1-2) 165  (1-3) 54-6
(2-3)10-6 (2-4)47-6
(P-2) 125

(1-4)(P-1) 15-1,19-8

204(a)

206(a)
111

212

113

131

131

203(a)

162
325(a)
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

CioF3Hie

C1oFsHyo
C1oFHoCl,NO,S
C10FsH4BrCl

C10FcHLI,0,
C1oF¢H;Cl

C10F6H7Bl'

CioF¢Hs

CioFsHg

Ci0FsH,04

C10F12HeO2
C10F1802

CFPH®.CFPHY.C(CHs;),-CH,-C(CH,)s

CF{PH®.CFPH®.CH[CH(CH,),]-C(CHa)s

(CF,Cl),C(OH)NH-S(O)C¢H,-CH;s p
CF{Cl-CF? F®

mBrC,H, F
(CH,I-CH,-CFy’-CFf”-OCF5"),
CF;'CI-CF)  F?

Ce H, Fm
pBrCeH,-CHS-CF-CF®H®-CF§"

CHSY-CF{P-CFP(CFS)-C¢Hs
CF{PH™.CF?(CF$)-CHS-C¢Hs
2)
3) O-COCF{"'H
O-COCF,H
(CH,=CH-CF"-CF?-OCF),
(COF®-CF-CF3-CF5-CF5),

(1) 1280 (2) -204-5

(1) -131-5  (2) -207-5
—62-5 to —60-8

1) -69-4 (2)-106-7
3)-72-4 (4)-71-0

(1) -119 (2)(3) —87-8, —89-3

(1)-69-4 (2) -106-7
3)-73-8 (4)-724

(2) —211-5 (3) -108-7
(4) —111-3

(1) -130-1 (2) —180-5
(3) =752
(1) -136-5 (2) —187-0
3)-717-0

(1) -91-8
(2)(3) —136-6, —152-3

(1) -117 (2)(3) —87-4, -88-3

(1) +25-4 (2)-1167
(3)-119-6 (4)-119-6
(2) —120-8

(1-3) 56-0  (2-4) 46-0
(1-4) 12-0,9-0

(1-3)56-0 (2-4) 460

(1-2) 47 (1-3) 10-0
(2-3)9-3  (2-4) 280
(3-4)5-1

(1-2)4-6 (1-3)94
(2-3)27-4 (2-4)86
(3-4) 83

(3-4)260 (2-3,4) 115
(1-5)6:0  (2-5) 44-0
(3-5)12:0  (4-5) 60
(2-6)30  (3-6)16-0
(4-6) 15-0

(1-3)14-0  (1-4) 19-0
(2-3)80  (2-4)2-5
(1-2)21-0 (1-3) 80
(1-4)54-0  (2-3)8-0
(2-4)40  (2-5)24-5

49

49
206(a)

131

176

176

176

230

131
151

(1214
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C11F4HgCly
C11FsH1,0,

C12F3H17NP
C3F,H,,Br,P
C13F,H27Br,P
C13F2H27IZP
C,3F,H,gBrP
C13F,H30Br,NP
C,3F,H;BINP
C13FsHgO>

C13FsH30;

C13FoH;6NO;

C13F1:H7N,0,

CisF1HN

C13F13HO>

ClCFSHll

CeHs CHS-CFV-CCl,-CFP?-CH“Cl,

CF{PH®(CFP);-C(OH)=CH-CO-R (2)
R=nC4H9

iC4Ho }

tCeHy

CFPH®.CFPH™-P[N(CH,CH3;),]C¢Hs
[nC4HgP* CF,Br] Br~

(tC4HoP*CF,Br] Br~

[nC4HoP*CF,I] 1~

[nC.H,P*CF"H®]Br~
[(CH3CH,),NP*CF,Br] Br~
[(CH;CH,)NP*CFS’H®] Br~
CFPH®-(CFP) - C(OH)=CH-CO-CeHs  (Z)

CeHsCH,-CO-CF-CFP-CF¥-CF®.CO,H

- 1
0O-CH,-CH,-0-CH(CF$"),-CF?H-CO-N(CH,CH,),

«,NH-co-CF;”CF;”-CF;‘’-co-N(CH,)2

5 @
V(5
@ 2

(CH,=CH-CF{"-CF%”-0-CF§”-CF3"),CF5’

(C¢Hs),CF®-CF$'H®

(1)(2) -100-5 to —103-5

(1) -139-9

(2) —128-8, —-139-9, —120-0

(1) -126-3 (2) -215-5

-53-0
-38-4
-62-0
-128-1
—47-4
-127-8

(1) —139-9

(2) —128-8, —139-9, —120-0
(1)(2)—123-7(3) —-121-3

(4) —120-9

(1) -119, —121, -124

(2) -197

(1)(3)—~118-7(2) —125-7
(4) —146-1 (5) —-157-9

(6) —165-1

(1) —89-8 (2)—145-1
(3) -161-9 (4) -153-9

(1) -122
(4) —-130

(2)(3) —83-5, —87-8
(5) —127

(1) -141-7 (2)-172:5

(1-3) 19

(1-3)55

(1-3)55

(P-F) 668
(P-F) 53-2
(P-F) 64-7
(P-1) 64-2
(P-F) 88-4
(P-1) 88-6
(1-3)55

(1-5) 60-3

1-2)11-7
(2-3)5-5

249

(2-4) 47

(1-2) 46-5

(1-2) 48-5

(2-5)0-8

(1-3)54

203(a)

113

325(a)
162
162
102
162
162
162
113

241(a)

232

dnoad 23 v u; PPNU suponLy

219(a)

263(b)

131

185

181



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C14F4H12P2 (CsHsPH'CFz)z —1005 187
C14FsH2,N,0, [(CH;CH,),NCO-CF®H®.CF{"], (1) =122 to 123 (2-3) 458 232
(2) -197
C.15sFoH N0, (CH3CH,),N-CO-CF®-CF-CF{".CFP®.CF"H™.CO-N(CH,CH3),
(1)=197  (2)(3) 117, -122 (1-7) 46 (2-3) 310 232
‘ (4-6) —119 to —121
Ci5F250, F'CO-CF-CF5 -CF5 CF5"-0-(CF{-CF{-0),-CF{"-CO-F®
(1) 4212 (2)-120-6 275(a)
(3)-124-9 (4)-127-6
(5) -85-4  (6)—90-8
(N -792 (8) +10-45
C16FsHz0NO, C¢HsCH,-0O-CH,-CFY"-CF2®.CF*H®.CO-N(CH,CH.),
(H-121 (2)-122 (2-3)294  (4-5) 47 232
(3) -127 (2-5) 15 (3-5)7
C16FcH1oNO CsHs-CH,-O-CH,-CF$Y-CFY-CF?=CF".N(CH,CH),
(1)(2) —115, 120 (1-2) 12 232
(3)(4) -117, -122
C19F2H12Br2CIP [(PC1C6H4)3P+CFzBl'] Br~ —52-8 (P-F) 86-0 162
C19F2H15Br2P [(C6H5)3P+CF2BI‘] Br~ -50-5 (P-F) 84-5 162
CoF2H; 5P As above with Br replaced by I —-58-1 (P-F) 86:6 162
C;9F,H,cBrP [(CeHs)sP*CFSPH®] Br~ -126-2 (P-1)79-7  (1-2) 46'6 162
C1oF;H33BrP [(CeH11)sP*CF,Br] Br~ —-42-5 (P-F) 552 162
C20FsH10D406 [D,0-CsH;-CO-CO-CF{"-CF1, (1) -117-6 (2)-118-8 241(b)
C20FsH;004 [Ce¢Hs-CO-CO-CFY-CFP), (1) -118-4 (2) -121-3 (1-2) 13:5 241(b)
C20FsH 140, [C¢HsCH,-CO-CF$V-CF2'], (1) -121-4 (2)-123-4 (1-2) 125 241(b)
[H,0-C¢Hs-CO-CO-CF{-CF?], (1) -119-5 (2) -121-6 241(b)

C20F 8H1406
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C21F2H2802 COCH(Z’F(ZU (1-2) 53 283
HO
C2.F,H,Br,OP [(pCH3;0C¢H4)sP"CF,Br] Br~ —-52-8 (P-F) 866 162
szFszlezp [(PCH3C5H4)3P+CF2B1'] Br~ ‘ -50-8 (P-F) 835 162
C23F4H346€2P2 [(CH:;)zGCF(CH:;)2PC6H5]2CF2 [a] (P-F) 69 115
[b] (P-F)70
C25F1H51Br2P [(anH17)3P+CF2Bl’] Br~ -52-3 (P-F) 64 162
C,6FgH20MoO,PSb  [(1-CsHs)Mo(CO),(P(CsHs)3)CFy ISbF (1) +160-54 17(1-C) 392 244(a)
C39F4H30Cl,OPPt ¢is-[PtCI(CFS’.CO-CF2CINP(CeH5)3)2] (1) -863  (2)-62-8 (1-2)7-8  (Pt-1)373 292(c)
(Pt-2)17  (P-1) cis 27
(P-1) trans 37
C. Fluorine nuclei in a CF group
CFBr; CFBr, (Br-F) 30-5 (£1-5) 1
CFCl,S CFCl,-SCl -29.3 (F-C) 329 2
CF¢H3As CHPF — AsFs  (in SO,CIF) (1-2) 414  (1-C) 133-7 17
. (in SO,F,) -198-4 (1-2)41:3  (1-C) 1341
CF¢H;Sb CHPFY - SbFs -162-2 (1-2)412  (1-C) 1260 17
CF1,058, CFYOF?.(00SFYFY), (1) —90:8  (2) +169-6 (1-2)20-0 (1-3)4 18
(3)(4) +57-1
C,FH,BrCl, CFYCl,-CH®Br (1-2) 13-8 24
C,FH,BrCl, CFVYH®CI-CH®BrCl  (erythro) (1-2)53:6  (1-3) 162 24
(threo) (1-2)51-2  (1-3)12:5

dnoa3 1) ® uy PpPnu suumog
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FH,Cl, CFYCl,-CHPCl (1-2) 13-4 24
C,FH,Cl4 CFYHPC-CH®CL, (1-2)52:6  (1-3)13-0 24
C,FH,N CFVYHP-CN -232-3 (1-2) 45-0 25
C,FH,C1,Si CFVYHP-CHY-SiCl, —210-51 (1-2) 4692 (1-3) 20-42 26
(Si-1) 20-42 'J(F-C)171-3
2J(F-C) 22-1
C,FH; CFYHP-CHYY (1-2) +47-0 (1-3) +26-7 27
1J(F-C) -160-1
2J(F-C) +21-1
C,FCls CFCl,-CCl3 -62-4 23(a)
C,F;Br,Cl, CFBrCl-CFBrCl (meso) —-63-8 23(a)
@ —62-9
C,F,Cl, CFCl,-CFCl, —67-0 23(a)
C,F3H;CINOS CFYH®CI-CH,-NSOFY (1) -139:3  (2) +456 (1-2)3-25 (1-3)50 33
C,F;H,CINOS CHYCl-CHFV-NSOFY (1) —140-6 (2) +45-6 (1-3) 18:5  (2-3) 4-25 33
C,F4N,0,8 CFM(O)N=SFZ'=NCF(0) (1) +17-9  (2) +51-2 (1-2)9-5 37
C,FsHCINOS CF&'Cl-CFPHW-NSOFY (1) -81:8  (2) +468 (3-4)40 (1-4)55 33
(1-2) 2-8
C,FsHCINOS CFYH®CI-CFS’-NSOFS” 1)=73:0  (2) +47:0 (1-4) 51 (3-4) 4-0 33
C,F/H,BrS CFVH®'Br-CHOF?.SFPF®  (erythro) (1) -145-0 (2)-152'1 (1-2) 37 (1-3) 11 51
(3) +49-5  (4) +70-9 (1-4) 1 (2-4) 1
(3-4)145  (1-5)47
(1-6) 5 (2-6) 38
(3-6)45  (4-6) 46

(2-5)5
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C,F,H,Cl10,S

C3FHCl,

CsFH,LIO,
C3FH431'C12

C,FH,CL,

C3FH,LIO,
CsFH4N
C3FH5BI'2

CsFHsCII

C,FH;CII

C5FH;DNO,
C3FH6BI'
C3FH¢Br

C;FHCl

(threo)

FUSFP.00-CFPH®-CFYH®Cl

CFVCl,-CH®CI-CCly

CFVYHP-C(0)CO; Li*

CFPH?C1-CH®Br-CH,Cl (erythro)
(threo)

CFYH@CI-CH®'CI-CH,Cl (erythro)
(threo)

CFYHP.C(OH),CO; Li*
CH_S;:”' CF“)HQ)" CN

(18, 28)-CFBrH®-CH®Br-CH,
(1R, 28)-isomer

CFVH®1-CH$®-CH,C1
CHY'I-CFVH®.CH$’C1

CFYHY-CD(NH,)-CO,H
CFVBrH®-CH"-CH,
CH$-CFH®-CH{"Br

CFPHY-CH®CI-CH,

(1) —158-5 (2)—-171-7
(3) +49-4  (4) +706

(1)(2)+57-50
(3) —135-40 (4) —152.98

-50-08

—182-2

-128-5
—145-5

—143-6

-170-2

-227-3
-132-0
-170-4

-215-8

(1-2) 11 (1-3j 11 51
(3-4) 144 (1-5) 46
(1-6) 18 (2-6) 43
(3-6) 6 (2-5)19

(1-3) 40  (2-3)4 561
(3-4) 141 (3-5)59-0

(3-6)35  (4-5) 40

(4-6) 49-2

(1-2) 2-67 54
Calculated: (1-2) gauche —1+0-8
(1-2) trans +14-0x1-6

(1-2) 46 55
(1-2) 487  (1-3)9-:2 24
(1-2)49-5 (1-3)14-8

(1-2)48-7 (1-3)94 24
(1-2)49-3  (1-3) 134

(1-2) 47 55
(1-2)46-8  (1-3) 234 25
(1-2)49-8 (1-3)9-1 56(a)
(1-2)56-3 (1-3)21-6

(1-2) 50-0  (1-3)21-5 57
(1-4) 15-0

(1-2)46-2  (1-3)17-5 57
(1-4)17-5

(1-2) 46 58
(1-2) 50-5  (1-3) 18-0 56
(1-2)47-8  (1-3) 23-0 59
(1-4) 18-2

(1-2)46-7 (1-3)14.3 59
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFHCl,Si CFPHP-CH,-CH,-SiCl; ~219-85 (1-2)46-5 'J(1-C) 1699 26
27(1-C) 21-3 3J(1-C) 5-1
C;FHI CcHS.CFYH®.cH?I -162-3 (1-2)47-6  (1-3)22-7 59
(1-4) 171
C;FHNO, CFYHY-CH®(NH,)-CO,H —233.2, —233:5 (1-2) 46 (1-3) 29-5 58
C;FHgNO, CFPHPP®.CH®(NH,)-CO,H (1-2) (1-3) 1-4  Ja-0 1-0 371-C) 60
(neutral) 4598  47-40  29-55 169 20-0 63
(acid) 4551 4725  30-10 171 20-0 52
(alkaline)  46-81  47-49  29-94 166 19-4 7-6
CsFHNO, CHYNH,-CFVH®.CO,H (1-2) (1-3) (@1-4) 'J70-C2) J(1-C1) 2J(1-C3) 60
(neutral) —188-45 50-58 2811 17-73 184 213 21-3
(acid) —189-83 4992 2777 18-54 184 22:5 21-1
(alkaline) —188-13 51-33 26-56 25:32 181 21-0 21-4
CsFH, CFVYHY-CHP-CHY (1-2) +48-0 (1-3) +25-2 27
(1-4)0-5  'J(1-C)-163-3
27(1-C) +19-5
37(1-C) +67
C,FH, CFPYH?.(CHY), (1-2) +48-4 (1-3) +23-2 27
1J(1-C)-162-1
27(1-C)+22-4
C5FHgN,0;4 CFH,-C(OH)(NH,)CO; NH$ y(F-C) 172 2J(F-C) 19 55
3JF-0) 3
C;FH0N30; CFH,-C(NH;)CO; NH; 1J(F-C) 173 2J(F-C) 19 55

31(F-0) 3
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C;F,HCl

C3F,H3N
C;F;H,Si
C,FHgN
C,FH;Br;N,0,Si
C,FH;;Si

C4F,H,,Si
C4FiH4BrO,
C4F3HsBINO
C4F3H7N,0,Si
C4F3HoSi
C.FsHs

C,FsHsGe
C4F4HgSi
C,4F;H,CIO
CsFH,CI,NS

CFVCl,-CH®CI-CF®Cl,

CFH,-CF®H-CN
(CH,F),SiF?.CHY
CFPHY-CHY-CH,-CN
FYC(NO,),-CHYCH,SiBr,-CH;
CFHS-Si(CHS)s

(CFPHP),Si(CH3),
CFVH®Br-CF,-CO,CH,3
CF'PH®Br-CF,-C(=NH)OCH,
FPC(NO,),-CHS’-CH,-SiF?-CHSY
(CFPHS);SiCH,

(CFPHS),CF®

(CFPHP),Ge
(CFVHP).,Si

CFVH{.0-CF,-CF,-CF,Cl

Z/ \XSCFCIZ
N
H

—54.54

(1) —244-7 (2) —196-6
(1) —280-0 (2) —176-0

-103-5
—270-37

—273-64

(1) -104-5 (2)-132-3
—-276-23
(1) —240-6 (2)-1819

—269-9
—279-63

—22-51

(1-2)20:9 (1-3)4-93
Calculated: (1-3) gauche
3:31+0-3 in both
conformers

(1-3) trans 15-5%

0-6

(1-3)4-8 (2-3) 5-8
(1-2) 47 (1-3) ~32
(1-2) 17

(1-2) 47-53 (1-3) 0-64

Si-1)21-0 'J(1-C) 161-0

3J1-cy22

(1-2) 47-1

(1-2) 47-5

(1-2) 45-5

(1-3)16  (2-4)6
(1-2) 46-8

(1-2)12-5 (1-3)484
(2-3)17-9

(1-2) 46-7
(1-2) 469

(1-2) 51-0

54

25
45(a)
79
80
26

45(a)
64
64

80
45
83

45(a)
45(a)
64

109
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFH,NOS A\ +41-11 109
COF
N
H
CsFHClO CH{CI-CFPH®.CO-CH,-CH, -196 (1-2) 48 (1-3) 22 110
CsFHloNO (CH3CH2)2NCOF —231 111
CsFH,oNO, (CH?),CFV.CH®(NH,)-CO,H —-143.5 (1-2)22-5,24 112
(1-3) 14
CsFH,, (CH,);C-CHZF® —222.23 (1-2)48-:0  'J(1-C)173:5 26
2Jj(1-0) 17-6
37(1-C) 4-4
U 1
CsF,HgN,0,8 CF™(0)-N=SF?-N-CH,:CH,-0-CH,-CH, (1)(2) +11-5, +27-9 114(c)
CsF,H;oN,O;Si CFY(NO,),CHS-CH,-SiF?(CHS")-OCH, (1) -104-7 (2)-138-1 (1-3) 16 (2-4)6 80
CsF.H,Cl CFYH®CI-CF,-CH(CH;)-CF®HYY (1-3) 48 (2-4) 48 116
C6FH,CIO, CFYH®C1-CO-0-(CH,)5-CH; (1-2) 50 111
CeFH;3N,0,Si CF(NO,),-CH,-CH,-Si(CH,); -106-0 80
CFH,3N,05Si CF(NO,),CH,-0-CH,-Si(CHs); -110-25 80
Ce¢FH, sSi CFVHP.(CH,),-Si(CH), -215-09 (1-2)48-0  (Si-1)1-0 26
'7(1-C) 169-9
2J(1-C) 19-8
37(1-C) 4-4
CeF,H;oN,0S CF(0)-N=SF-N(CH,)s +11-4,+30-0 114(c)
CeFsCILN @) (2)-60-7  (3)-139-4 (2-3)29-8  (3-4)17:6 320(a)
m@m @) -137'1  (5)~1531 (3-5)9:3  (3-6)26:8
© cr?cl, (6) —83-4 (4-5)16-4  (4-6) 175
N (5-6) 23-0
C,FHsBID pBrCsH,-CH®DF —208-42 (1-2)47.9 (1-D)7-2 158
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C;FHCID
C;FH;Cl,

C,FH;Cl,

C,FHsCl,

C,FH;Cl,

C,FH;DNO,
C;FH(Cl
C;FH4Cl1

C;FHeD
C,FH¢NO,
C,FH,
C;FH,S
C;FH;,CIO

pCICsH,-CH®DF"
cl

3 CFH,
Cl @

Cl CF(l)H(ZZ)
3 Cl
PNO,CsH-CHPDF"

CI@CF”'HZ

3) @
CeHs-CH®DF"
pNO,C¢H,4-CFH,
CsHs CFH,
CeHs-S-CFPHY
CH;+(CH,)3-CO-CFPH®-CHYC

-207-90

—208-42

—208-34

-207-11
—216-46
—207-60
—185-3
-195-1

(1-2) 477
(1-2) -1-34

(1-2)1-25

(1-2) ~1-58
(1-4) —1-49

(1-2)47-17
(1-4) 0-71

(1-2) 479

(1-2) -1-67

(1-2) 48-4

(1-2) 60
(1-2) 50

(1-D) 7-3
(1-3)1-11

(1-3) —2-43

(1-3)1-12

(1-3)1-35

(1-5) —0-70

(1-D)7-2

(1-3)1-11

(1-D) 7-6

(1-3)24

158
159

159

159

159

158
160

159

158
160
160
161
110

dnoa3 1) ® uj j9Pnu Supnoly
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FH,s CFPHY-(CH,)s*CH;3 —-218-9 (1-2)47-5  'J(1-C) 164-8 26
27(1-C) 19-5 37 (1-C) 4-9
C,;FH,sN,0,Si CFY(NO,),-CHY-CH,-CH,-Si(CH;)3 -102-8 (1-2) 19 80
C,FH,Br;NP [(CH3),N];P*CFBr, Br~ —-67-6 (P-F) 76-7 162
C,FH,5CI;NP As above with Br replaced by Cl —58-8 (P-F) 84-2 162
C,FH,4Br,NP [(CH;);N}:P*CF"H®Br Br~ -145-6 (P-1)72-:0  (1-2) 46-1 162
C,FH,,CI,NP As above with Br replaced by Cl -153-6 (P-1)78:0  (1-2) 43-0 162
C,FH,(BrNP [(CH5),N],P*CFPH Br™ —244-7 (P-1)59-9 (1-2)45-4 162
C,F,H;CIO 3 (1) +31-14  (2) —109-15 (1-2) 43-56 (1-3) 0-89 163(n)
3 (1-4) <0-03 (1-6) —0-68
DECO ) (2-3)9-76  (2-4)4-11
(2-6) 5-95
{6}
cl
C,F,H;CIO @F g (1) +51-15  (2) ~107-28 (1-2) 30-60 (1-3) 0-76 163(n)
w (1-4) —0-29 (1-5) 0-82
FC(O)@“’ (2-3)9:30  (2-4) 5-83
c @ (2-5) -1-43
C,F,HsCl @p (1) —211-71 (2) -113-81 (1-2)2:86  (1-3) 47-47 164
CF‘;’H?'@ (2-3) 2-07
cl
C,F,HsNO, @p (1) —219-67 (2) —109-19 (1-2)1-10  (1-3) 46-65 164
(2-3) 1-28

NO

061
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C,F2He

C;F,Hs
C,F3H;0

C7F3HgC130,

C,FcO

CgFHGN
CsFHD
CsFH,
CsFH,0
CsFH,;KNO,

CgFHl 30
CgFH,,CIO
CgFH,oSi

(Z)F

s (0)

WECO) o)
F &

CFPH®CI-CF,-CH(CH;)-CH,-0-CO-CHCl,

@ (3

6) (5

pCNC6H4' CFH2
pCH;3CeH,-CFPH®D
P CH3C6H4' CFH2
pCHgOCsH.“CH‘IZ
CF(I)H(ZZ)CH(J)CO;K+
|
N ~
H
0

CFVHP-CO-C¢Hy,y
CH$'CI-CFPH?.CO-(CH,)s-CH;
CFHP-(CH,)4-Si(CH3);

(1) —216-72 (2) —119-28

(1) —204-86

(1) +46-98 (2) —106-0

(1) +47-08 (2) —134.74
(3) —160-55 (4) —143-92

—216-01
—204-23
—204-57

—200-14

=277
—195-4
—218-06

(1-2) 0-82  (1-3)46-90
(2-3)1-13

(1-2)37-53  (1-3) 1-00
(1-4) <0-03 (2-3) 9-63
(2-4)6:03  (2-6) 0-51
(2-5) -1-32

(1-2) 48

(1-2) 38-84 (1-3)2-59
(1-4)1-13  (2-3) —20-64
(2-4)7-88  (2-6) —8:57
(3-4) —19-60 (3-5) —0-54
(2-5) 8:92

(1-2)48-4 (1-D)7-6

(1-2) ~46 (1-3) ~31

(1-2) 48
(1-2) 49 (1-3)23
(1-2) 48-0

164

160
163(n)

116
163

160
158
160
160
182

183
110
26
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CF,HsO @ _F% (1) +17-16  (3) —114-87 (1-2) —0-481 (1-3) 4-516 163(n)
i @) (1-4) <0-03 (1-5) 1-563
FCO) CHj (1-6) —0-592 (2-3) 9-516
& o (3-4)2-119  (3-5)7-310
(3-6) —0-531
CsF,Hg CFVHS-CFPH™.CH, (1) -247-5 (2) -208-5 (1-2) 16 (1-3) 48 185
(2-4) 50 (2-3)22
CgF4H14N,O4Si, [CFY(NO,),-CHS-CH,-SiIF®(CH{M),0 (1) -105-5 (2)-132:0 (1-3) 20 (2-4) 6 80
CgFsHgCl,0 , (1-2) 48 116
CcFPHPCI-CF4 o CF,-CFHCI
CoFH;CIO CHYCI-CFPH®.CO-C¢H5 -188-6 (1-2) 47 (1-3) 23 110
CoFH,O H,C (1-2) —3-091 (1-3) 1-087 202
) (1-4) —0-370
FC(O) (4)
(2)H3C 3)
CoFH,0 CFYHP.CO-CHS-C¢H —228 (1-2) 47 (1-3)3 183
I 1
CQFH16N3O3S FCON:S(NCHchz'O‘CHchz)z +38 1 14(0)
CoF,HeCl, CFPH®CI-CFVCl-CHYY-C¢Hs [a] (1)-116-8 (2)-143-9 (1-2) 20 (1-3)6 203(a)
(1-4) 21,16 (2-3) 49
[b] (1)-117-4 (2)-143-0 (1-2) 20 (1-3)5
(1-4) 20 (2-4) 49
CoF,Ho CFVHS.CFP(CHYY)-CeHs (1)-246  (2)-172'5 (1-2) 13-5 (1-3)48 185
(1-4)3 (2-3) 33

(2-4) 21
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CoFHsO

C,oFH;0CIO
CioFH1,0
CioFH1N
C1oFH1aN
CioFH14N
CioFHuN

CioFH1N

CioFH1N

C10FH0NO
C10F2H14C1,06

C10F3H17CINO;

Ci10FsH;0Cl304

(Z)F F(J)
cHE-CF"H".Cc(0) F

(6) (5)

H H

CHYCl-CFPH®-CO-CH,-C4Hs
(CHS),CF™.CO-C4H;
CsHs-CF(CH,CH,)-CH, NH,
C¢Hs-CFPH®-C(CH,),-NH,
CeHs-CH®(NH,)-CFP(CH),
F® _CH;
CeHsC—C=H®
(Z)CH: \NH2

OF CH;
OCH,C—CeH®
/
CeHs NH,
NH, H?
CH;,--/-C—C’—CH‘;’
C¢Hs F®

CH;-(CH,)4-CO-CFVH®.CHY-N(CH;),

CFVH®Cl OCH ,—

O o

2

CFYH®CI-CF,-CH(CH3)-CH,-O-CO-N(CH,CH3),

(1) —184-4
(3) -162-3

-193.9
-144

-170-8
~186-4
-141-5
-159-1

—158-3

—180-8

-191-7
—-149

CFVYH“CI-CF,-CH(OCO-CFPH®Cl)-(CH,);-0-CO-CFPH®Cl

(2) -133-3
(4) —128-7

(1-2) 15-5
(1-8) 23-0
(2-4) 12-0
(3-5)6-5
4-5)9-2

(1-2)49
(1-2) 22

(1-2) 45

(1-2) 12
(1-2)23

(1-2) 23

(1-2) 48

(1-2) 50
(1-2) 495

(1-2) 48

(1-4) 48
(3-6) 50

(1-7) 48-0
(2-3) 20-0
(3-4) 19-0
(3-6) 1-5
(4-6) 6-2

(1-3)22

(1-3) 21
(1-3) 16

(1-3)16

(1-3)24

(1-3)26

(2-5) 50

424

110
223
223
223
223
223

223

223

110
116

116

116
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1,FH;,BrO, 0BrC¢H, CFPH®.CH,-CO,CH,CH,; -181-36 (1-2) 49-35 238(b)
m-isomer -175-92 45-05
p-isomer -175-01 46-0
C1,FH,,CIO, oCIC¢H,-CFPH®-CH,-CO,CH,CH, —182.01 (1-2) 48-90 238(b)
m-isomer -175-62 45.59
p-isomer -173-05 45-80
C,,FH,;,NO, oNO,C¢H,-CFPH®-CH,-CO,CH,CH,4 —~178-06 (1-2) 49-50 238(b)
m-isomer -177-62 47-0
p-isomer —178-98 47-0
C,,FH;50, CeHs-CFPH®-CH,-CO,CH,CH,4 -174-14 (1-2) 46-50 238(b)
C1,FH ,NO CeHs-CO-CFVH®-CHY:N(CH,), -189-2 (1-2) 49 (1-3) 26 110
C11FH 6N CeHs-CFP(CHP)-C(NH,)(CH3), —-155-1 (1-2) 24 223
CFH;gN CeHsC(NH,)(CH;)-CF(CHY), -149-1 (1-2) 22 223
C1,FH,0N;08 C(O)F-N=S[N(CH,)s), +53 114(c)
Cy1F,H1,0, oFC¢H,-CFYH®-CH,-C0O,CH,CH, —181-16 (1-2) 4794 238(b)
m-isomer —174-63 46-0
p-isomer -172-23 46-0
C,,FH,,CIO CeHs+(CH,)5-CO-CFVH®-CHY'CI -195.8 (1-2) 50 (1-3) 23 110
C,,FH; 0, mCH;C¢H,-CFVH®.CH,-CO,CH,CH, -174-36 (1-2) 47-95 238(b)
C,FH;50; mCH;0C¢H,-CFP"H®-CH,-CO,CH,CH,4 -173-45 (1-2) 47-48 238(b)
Cy,FH;NO CsHs-CH,-CO-CFPH®-CH$-N(CHs), -190-6 (1-2)49  (1-3)24 110

1]
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CIZFHZIOIO

C12F6H12

Ci3FH,;50
C13FH;70,
Ci3FH,0

C13FH330,58

C14FH11B1'2

HO CH'ZZ)F(“ —231-8
o
HO H
H
HO
HOY, @
CH,OH
HO oy
o (1) =150
CF"(CHS ’)2~C(CH3)Z<4) (3) -170
2y (3
1
CeHs-CO-CF:(CH,)4-CH, -165
CeHs CFYH®.C(CH,),CO,CH,CH; —174-65
CHPF" -239-0
CH,S0,0 o)
3)
HO HH
HO
0
HO
CH,OH
HO 4y
(CsHs),CFV-CHYBr —158
CeH5-CO-CFVH®.C¢H; -175-4

(1-2) ~40 (1-3) ~17

(2) —-139 (1-2)35 (1-5) 22
(4) —165 (2-3)20 (3-4) 20

(1-2) 45-75

(1-2)4-5 (1-3) 50
(1-4) 26

(1-2) 50 (1-3) 27

(1-2) 22-5
(1-2) 50

246(b)

249

223
238(b)
257

246(b)

264
223

dnoid §) v w1 PPPNU JunoNy
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1sFH ;4N i m,"cﬁﬂs -180-5 (1-2) 47 (1-3) 14 223
C.H ) <
6(2){, NH,
C1 FH N Wf CoHs 1 -182:6 (1-2) 47 (1-3) 14 223
C,H,
6(2)‘;’ NHI
C1FH50, CHPF" -233:5 (1-2)482  (1-3)22-0 265
AcO O
AcONH OAc
' OAc
C14FH,oNO C¢H;+(CH,)3-CO-CFPH®-CHY-N(CH), -192 (1-2) 50 (1-3) 24 110
C14FH,0NOg CH?F" () —233-1 (1-2) 469 (1-3)23-0 265
AcO (8) -232:5 (1-2)48-2 (1-3)21-8
AcO = OAc,H
NHAc
C14FH0NOg AcoCHg»Fg —230-8 (1-2) 47-5  (1-3) 185 265
I)IH
AcO OAc.H
NHAc
C14FH,0NOg CHYFY —234.0,-233-3 (1-2) 49-5, 47-5 265
Acowmc (1-3) 26-0, 23-5
Aco AP OAc,H
C14F,H;,Cl (mCICsH4)CeHsCFV-CHY'F? (1) —169-5 (2) ~245 (1-2) 18 (1-3) 24 185
(2-3) 47
C1F,H; Cl As above but with pCICsH, (1) -169-5 (2) —245 (1-2) 18 (1-3) 23 185

(2-3)47

961
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Ci14F2H)»

CsFH 4N

CisFH250

C15F2H14

CisF2Hia

C15F2H14

C15F2H14o

C16FH17N204Si

C 16F2H2202

Ci7FH2;,0;

C 13F2H 1 3N403$i
C 1 8F 2H 1802

As above with Cl replaced by H

(CeHs),CFV-CH®(CH;)-NH,
OH

| = H?
A
3) F

(pCH3CsH4)CeHs-CF?-CHY'FY
As above but mCH;
(CeHs),CF"-CF¥H®.CH,
(pCH30CsH,)C¢Hs-CF?-CHYF"

CFM(NO,),-CHY-CH,-Si(CH;)(CeHs),

C¢H,,C(OH)(CFPHY)-CFPH"-C4H,,

CO,CH,CH,
| ~x Hl2)

.
T FY

[CFY(NO,)CHS CH,1,8i(CeHs)2
CFVYHY.C(OH){CH,CeHs)-CFPH®.CO-CH,-C¢Hs

(1) —169-5 (2) —245

-174-5

(1) -254 (2) —-169-5

(1) -245 (2) -170

(1) -173-3 (2) —194-3

(1) —254 (2) -167-5

~104-4

(1) —200-75, -204-1
(2) —228-25, -231-6

-105-7

(1) —193 and —200-8
(2) -226-2 and —231-2

(1-2) 18
(2-3)47

(1-2) 25

(1-2) ~48

(1-2) 18
(2-3) 22-5

(1-2) 18

(2-3)24

(1-2) 17
(2-3) 45

(1-2) 18
(2-3)22

(1-2) 22

(1-3) 48,48
(2-4) 48, 48

(1-2) ~50

(1-2) 18

(1-3) 22

(1-3) 26

(1-3) 47

(1-3) 47

(1-3) 18

(1-3) 47

(1-3) 23

(1-3) 48 and 49
(2-4) 47 and 48

185

223

257

185

185

185

185

80
183

257

80

183
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C18F6H24N12027Si3 gz —1060 80
i
9
RS, -Siks
R=CF(NO,),CH,CH,
C19FH15BI‘3P [(C6H5)3P+CFBI'2] Br~ —-74-2 (P-F) 77-9 162
C,oFH,¢Br,P [(CsHs)sP*CFH®Br] Br™ -162-6 (P-1)72:9 (1-2) 44-4 162
C19FH,c1,P As above with Br replaced by 1 -184-4 (P-1) 66:0  (1-2) 455 162
C1oFH,;BrP [(CeHs)sP"CF"HS”] Br~ -242:9 (P-1)57-7  (1-2) 44-1 162
CisFThs (CGHS)ZCH(3)~CF(1)H(2)<j —184-8 (1-2) 57 (1-3)19-5 282
C;,FH2;,0, CO-CHZPF" (1-2) 47 283
(o}
C,,FH350, CO-CH?F" (1-2) 48 283
HO
C,,FH,, Br;P [(pCH;CsHy)sP*CFBr,] Br~ —-78-2 162
C2,FH,,Br,P [(pCH;CeH,)sP*CFPH?Br] Br™ -162-2 (P-1)72:5  (1-2) 44-9 162

861
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C14FH2706 CO-CH,OCOCH,
: CFVH?
(o)
C24FH33016 CHPF?
AcO i 0
AcO H
AcO
o
(0]
AcO
CH,OH
AcO OAc
C26FH26NOg CH(;)F(”
Bn Q Bn=CO-CHs
(3) H
Bn
AcHN OBn
C26FH35017 CH(;)Fm
AcO O
3 H
AcO
AcO [e)
AcON, O
CH,0Ac

AcO OAc

(1-2) 47

-231-5 (1-2) 45 (1-3) 21
-233-7 (1-2)47-5 (1-3)22-5
—237-9 (1-2)+(1-3) 92-5

(1-4) 21-5

285

246(b)

265

287(b)

dnoi3 ) e u1 PpPnu suLIonyj

661



002

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Cy,F,H O (1) 170 (2) —135-5 393
C47FH45ClOg ClCH‘zz’F“’ -230-9 246(b)
O
3)
BzO H
BzO O
BzO O Bz= CH2C6H5
CH,
BzO 0o O
H CeH;
C,43FH5: 0158 As above with Cl replaced by equatorial SO,CH; -2379 (1-2) 50 (1-3) 24 246(b)

Cs4FHs304, As above with Cl replaced by OCH,C¢Hs -231-3 246(b)
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Miscellaneous 201
D. Miscellaneous studies

The temperature and pressure dependence of the F-19 chemical shifts of
CF,, CF;H, CF;Cl, CF3;Br, CH;3F, and CF3-CF; have been studied in the gas
phase.(294-297) The angular momentum correlation time for CF, was
deduced from the F-19 spin-lattice relaxation times. (298, 299) Other F-19
and H-1 relaxation studies have been made of o0-, m-, and p-chloro-
benzotrifluorides in which the individual contributions to the relaxation rate
were evaluated. (300)

Several studies of the solvent effects upon the shifts of 1,1,1,10,10,10-
hexafluorodecane and difluorobromomethane have been reported and
empirical correlations with solvent refractive index and cohesive energy
density have been made. (301-303, 484) Various association processes have
been investigated and the relevant thermodynamic data evaluated. Thus the
self association of sodium perfluorophosphinate and its association with
p-R-CsH,4-CF; (R = H, Cl, CF3), (304) and the ionic association of lithium,
sodium, potassium, and rubidium trifluoroacetates in propylene carbonate
solutions (305) have been studied. Reversible proton transfer and ion-pair
formation with no hydrogen bonding was observed in the CF;CH,NO,-
Bu;N system. (306) Multinuclear studies of Et;N-CF;CO,H have shown
that the system is best described as a basic salt of 1:1 composition. (307)
The effect of solvent and temperature upon the shift of the trifluoromethyl
group of various substituted trifluoromethylphenyl isocyanates has been
continued. (479) The shift to higher frequency of the signal with increasing
temperature for the ortho-substituted compounds was attributed to
intramolecular interactions, while the reverse situation for meta- and para-
substituted compounds was attributed mainly to intermolecular inter-
actions.

Variable-temperature studies of the reaction of various o-alkyl phenols
and hexafluoroacetone have been reported and the importance of steric
interactions has been enumerated. (308) The reaction of the benzyl ethers
of phloroglucinol carboxylic acid, methyl ethers of phloroglucinol and
trifluoroacetic anhydride has been monitored by F-19 NMR and shown to
produce a,a,a-trifluoro-2,4,6-trimethoxyacetophenone. (309)

Dynamic polarization studies using F-19 NMR have been reported for
CF;CH,OH, (CF;),CHOH, and m-(CF3),CsH4 doped with free radi-
cals,(310) for the interaction of photoexcited a,a,a-trifluoroacetophenone
with strong electron donors, (311-313) and for the anodic oxidation of
1H-perfluoroalkanes in HSO;F-KSO,F. (314).

Lanthanide shift reagent effects upon various alkyl fluorides have been
measured (315) and their use in assigning the absolute configuration of
the R-(+)-a-methoxy-a-trifluoromethylphenyl acetate esters of different
stereoisomeric secondary alcohols has been evaluated. (316, 317)
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III. FLUORINE BONDED TO A CARBON OF AN OLEFIN



This Page Intentionally Left Blank



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FsOP (O F® 1) -71-6 (2)-92-9 (1-2) 16:1  (1-3)29-5 50
— (3) -199-8  (4) —65-2 (1-4)11:9  (2-3)121:3
F PO)FY (2-4)4-2  (3-4)81
(P-2)20-1  (P-3) <1
(P-4) 1090
C,F/HS WE F? (1) —158-7 (2) —128-2 (1-2) 12 (1-3) 12 51
. =< s (3) +59:5  (4) +72-1 (1-5) 693  (2-3)4
SY  SFPF (2-5)13-5  (3-4) 145 =2
=]
=%
C,F/HS WE SFYF® (1) -160-7 (2) ~153-5 (1-2)133  (1-3)19 51 H
Dt (3) +56:3  (4) +69-6 (1-5)69:0  (2-5)4-3 g
Y F® (3-5) 22 (3-4) 146 E
-9
C,F;HS wp H (1) -85-8  (2)-67-0 52 f
> = e (3)+72:0  (4)+780 -
F SFPF 3
g
C;FH,N oy F® -111-6 (1-2)43-9  (1-3)13-2 25 s
—_— -3
> < =2
@y CN =2
2
=
C;FH,Br “CH, Br 732 (1-2)13-0  (1-3)3-0 56(a)
(2)H F(li
CsFH,Br “*'CH, F" -77-5 (1-2)31-:0  (1-3)7-0 56(a)
(Z)H Bl’
C3FH,Br ®ICH, H? ~120-4 (1-2)82:3  (1-3)4-8 56(a)
> ( [ ]
Br F" 5



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C;FH,Br SCH, F -119-8 (1-2) 833  (1-3)4-1 56(a)
Bl’ H(Z)
CsF,H;CIS g SCHY! (1) -108-9 (2) —128-1 (1-2) 139-4 (2-3)2:5 69(a)
C] F(Z)
C;F,H,CIS g F? (1)-91-7  (2)-1169 (1-2)16:9  (2-3)2-1 69(a)
Cl SCHY
C,FH,CIO, y CO,CH, ~124-2 (1-2) 20 318
Cl: Fll)
C4F;H, WE H? -87-63 (1-2) 4 (1-3) 4 319
F HY
CsFH,0 @y F ~-117-9 (1-2) 14 (1-3) 46 110
oy CO-CH,CH,
CsF,CIN WE F® (1)-869  (2)—1470 (1-2)11-2  (1-3)3-4 320(a)
= CN (3) -174:6 (4) —141.7 (1-4)13-6  (2-3) 384
Cl = (2-4)3-2  (3-4)10-6
(J)F F(A)
CeFH,0CIO; Y C(OCH,), —-1224 (1-2) 23 318

I

ql FY

90T
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CeF2H,0

CeFsHo

CeFoP

CeFuN

C,FsCIN

C;F;N

C7F3H3P

CgFH(IO

(I)F F(2)

(3)H C(CH3)3
(I)F F(J)
DF C(CH,;),;
@ F F(l)
— P
13JF 3
CF®
(I)F ll\ll

) F CF (4)(CF3)2

[4)] F
%N("
Cl

2y 3
(l)F F(3)

A®

N

(2)F

()

(G)CH3 Fm

Wp - P((:)F

g I

C,H,0 H?

F(Si

F(4l

|

(1) -172-7 (2) —-141-9 (1-2) 11-28 (1-3) 74-68

(2-3) 19-74

(1) -106-3 (2) —-121-7 (1-2) 85-0  (1-3)45-0

(3)-178:3 (2-3) 110-0
'J(1-C) 292 'J(2-C) 288-1
1J(3-C) 207-6
2J(1-C) 40
2j(2-C) 85 2J(3-C) 85
(1)(2) -83-1, -93-0 (1-2)29  (1-4)59
(3) —42:6, —55-9 (2-3) 15
(1) =470 (2) -1539
(3)-165:6 (4) —162-3
(1)(2)(3) -93-8, —124-1, —175-6
(4) —1388 (5)-89-2
(1)-1536 (2)-121-9 (1-2) 140 (1-6) 24
(3)-173-1 (4)-104-9 (2-6) 6
(5) -82:2
-72-24 (1-2) 263

98(a)

98(a)

321

322

320(a)

212

323

184(e)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFH(IO WOf H® -69-43 (1-2)1-9 184(e)
C¢H;, o 1
CgFH,;0 PH FW -117-7 (1-2) 14 (1-3) 45 110
oy co. (CH,),CHj;
CsF,H4INO, WE  C4H,NO,p (1) -112:8 (2)-1359 (1-2) 142 324(a)
I F(2)
CsFsH;Cl 1 (1) -83-5  (2)—-89-1 (1-2)33-2  (lor2-3)1:2 4
(2)F
3)
CsF,H;l WE CeH; (1) -117-3  (2) -132-4 (1-2) 142 324(a)
I F(Z)
CgF,HgNP OE F® (1) -142:9 (2) -150-7 (1-2) 186 (1-3) 74-4 325(a)
= (2-3)19 (P-1) 26-0
Oy PNH,(C4H;) (P-2) 107
CsF,H14 WE H* (1) -91-02  (2) -93-38 (1-2) 49-76 (1-3) 3-03 326
Y= (1-4)1:56  (2-3) 25-13
oOF CHY{"(CH,),CH; (2-4) 2-02
CsF3H,Cl WE HY (1) —82:41 (2)-77-44 (1-2) 18-88 (1-3)4-78 327
— (3) —-108-47 (1-4) 214 (2-3) 33-34
@F Cl (2-4) 26-08

(3)F

807
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CgF;H,NO,

C8F3H5

CeF3Hs

C8F3H5

CgF1 P

C3F13N

CgFH,0

As above with Cl replaced by NO,

As above with Cl replaced by H

[¢V] F H(‘J

(Z)F -
F(JD
1) F H(‘)
(2)F
FG)
(5)
(l)F F13i F @
— F
>=< P “)F>_$=<
@F A OF F®

@
&Y 4
F2C-C[CF(CF3)2]ﬁ

C
“’FZC:N/ \F(s)

(2)H F(l)

®H  CO-CeH,

(1) -78-24 (2)-77-77

(3) —107-61

(1) -81-39 (2) —-81-08

(3) —-117-50

(1) -83-61 (2) —81-45

(3) -113-45

(1) —85-46 (2) —84-04

(3) —115-20

(1) -80-4  (2) —104-9
(3)-174-3  (4) —183-9
(5) —135-0  (6) —148-8
(7) 1049 (8) =925

(1)(2)(3) -96-1, —113-8,

-114-3, -136-7
(4) —32-9, -51-2
-111-5

(1-2) 18-52
(1-4) 3-13
(2-4) 25-09

(1-2) 27-85
(1-4) 3-43
(2-4) 26-23

(1-2) 28-68

(1-4) 3-87
(2-4) 25-56

(1-2) 33-46
(1-4) 4-11
(2-4) 25-59

(2-3)19

(1-2) 15

(1-3) 4-10
(2-3) 5-51

(1-3)4-87
(2-3)4-28
(2-Hortho) 1-25

(1-3) 1-47
(2-3)1-11

(1-3) 4-08
(2-3) 1-98

(3-4)7-5

(1-3)47

327

327

326

326

323

322

110
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoF,H,CINS @[s F® (1)(2) —106-3, —148-8 (1-2) 125 328(a)
/>\Z‘\
N “)0
F
CyF,H,Cl WF |, CHY'C¢H, (1)(2) —142-1, —125-9 (1-2)124  (1-3)5 203(a)
}—( (2-3) 22
Cl F(Z)
CoF,H,Cl OF F? (1) —108-8 (2)—130-8 (1-2) 14 (1-3)2 203(a)
= (2-3) 23
Cl. CHY'C.H;
CyF,H,0OP S 3 F® (1) -1379 (2)-1484 (1-2)17-5  (1-3)74-2 187
s = (2-3)17-4  (P-1)29-4
Oy P(OCH,)C H, (P-2) ~17
CyF,H oNP 5 FO (1) -140:3  (2) —-144-5 1-2)17-5  (1-3) 756 325(a)
= (2-3)16-8  (P-1)28-2
OH P(NHCH,)C,H, (P-2) ~17
CoF,H, mp CHY (1) —-92:53 (2) —89-54 (1-2) 40-62 (1-3) 2-06 327
, (3) —113-91 (1-4)3-36  (2-3)11-83
@’ (2-4) 3-36
(S)F
CoF;H, i 3 CHY (1) -91-28 (2) —91-69 (1-2) 44-60 (1-3) 2-08 326

(2)F

cg

FU)

(3) —115-50

(1-4)3-54  (2-3)0-64
(2-4) 3-54

01¢
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CoF3H,

CyF3H,0

CyF,H,O

C16FHoO

(:IOFI'II2()2P

C10FH1,0,P

Ci1oF,H12NP

OE HY

2) F

3

F(J)
(1)1: H“)

(2) F
F 3)

OCH,

o

(6)H F(l) H(s) Hn)

(S)H CO- @F“)
(2)F F(S)

(2)H F(l)

I

®H CO-CH,C¢H;

oy P(OCH,)C4H,

CH,O F®

I

(Z)H F(l)

CH,0 P(OCH,)C¢H,

I

(l)F F(l)

I

Yy P(CcH)N(CH,),

(1) —-85-23 (2) —86-36
(3) —115-50

(1) -85-73 (2) —83-94
(2) —135-33

(1) -115-1 (2) —134-2
(3) -160-3 (4) -128-1

-116-7

-150-9

-162-3

(1) -138-9 (2) —-142-3

(1-2) 32-65
(1-4) 3-57
(2-4) 24-99

(1-2) 33-82
(1-4) 3-98
(2-4) 25-37

(1-2) 17-0
(1-6) 12-0
(2-4) 12-0
(2-8) 3-0
(3-7)6:0
4-7)9-0

(1-2) 15

(1-2) 227

(1-2) 24

(1-2) 16-4
(2-3)16-8
(P-2) ~16-5

(1-3) 2-54
(2-3) 0-87

(1-3) 1-
(2-3) 1-

—
oo

(1-5) 45-0
(2-3) 20-5
(2-7) 6-0
(3-4) 20-5
(3-8) 3-0
(4-8)5'5

(1-3)45

(P-1) 10-2

(P-1) 55

(1-3) 736
(P-1) 29-6

326

326
=
1
=
=
s

424 =
[
a
(]
o
g
®
:

110 5
s
»
=
2
B

187(a) 8

187(a)

325(a)

14 ¢4



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1oF;H, WE  F@ (1)(2) —87-70 (1-2)+(2-3) 2:94 326
\)f : (3) —118-70
F(J)
CioFsH, mp @ (1)(2) —88-03 (1-2)+(2-3) 3-68 326
(3)-117-12
F(J)
CiF3H, S S (1) -89:91 (2) —90-32 (1-2)51-77 (1-3) 6-10 326
(3) -115-68 (2-3) 2-84
F(S}
© o (1) -116-5  (2) —139-6 (1-2)13-0  (1-5) 45-0 329
C1oFHsO H F*" H? CcH, (3) -162-1 (4)-1328 (1-6) 13:0  (2-3) 19-0
= (2-7)7-0  (3-4)19-0
5 . (4)
“H  COo @F (3725 (4770
(Z)F F(J)
C1oFgHsP g F® (1) -84-04 (2) —107-00 (1-2) 44-06 (1-3) 33-97 321
= P C,H, (3) —176-48 (2-3) —124-31
@F 2 (3-3) 1221
(3-2) -1-02 (3-1') 435
C10F18N, “F_ _CF(CF,), 1)(@2) =77-7, —91-3 (1-2) 26 (1-5) 62 322

O @f
l N
%k

(CF,),CF®” >N~ F®

(3)(4) —41-8

(4 ¢4
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CIIFZHIO

C1:F2H,00;

C11F3Ho

Cl IFSHH

CuiF4Hs

CiF4Hs

(Z)F F(l)

6

“F  CO,CH,

pCH,0C(H, F®

(Z)F F(l)

(3)F

2

WF  CH,CH,

(Z)F

@
]

CH,

(I)F F(2)

F(J)
F(‘)

0
=
Ig

1 F F® -

o8

CH3 H F(3)

(1) —88-40 (2) —88-77

(1)(2) —164-2, —135-4

(1) -89-15  (2) —89-39
(3) —116-33

(1) -93-54  (2) —90-07
(3) -119-53

(1) —88-68 (2) —89-25
(2) —140-14 (4) —138-78

(1) —86-40 (2) —79-81
(3) —119-00 (4) —126-83

(1-2) 42-50
(2-H) 1-1

(1-2) 130

(1-2) 44-12
(2-3) 1-67

(1-2) 42-09
(2-3)9-56

(1-2) 48-77
(1-4) 6-61
(2-4)2:76

(1-2) 37-09
(1-4) 8-00
(2-4) 68-51

(1-3)2:76

(1-3) 3-48

(1-3)1-84
(2-H) 2-15

(1-3) 1-96
(2-3)1-35
(3-4) -19-94

(1-3)1-70
(2-3)1:50
(3-4) 22-00

326

100

326

327

326

326
327
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,FH;50 @Yy Fw -117-5 (1-2) 14 (1-3) 45 110
oy CO-(CH,);C¢H;
C,,FH,60,P @y P(OCH,CH,)C¢H; -150-9 (1-2)22:6 (P-1)9-6 187(a)
CH,CH,0 F®
C,,FH,60,P @y Fv —164-1 (1-2) 24 (P-1) 64 187(a)
CH,CH,0 P(OCH,CH,)C,H,
Cy,F;H (NP R 3 F@ (1) -139-7 (2) —142-9 (1-2) 183  (1-3)76-2 325(a)
—— (2-3)179 (P-1) 339
®H P[N(CH,CH,),]CcH, (P-2) 18
F(3)
C,,F3H,gBrN,Pt trans-PBr| Y= |(Bu'NC),] (1) -146-5 (2) —98-8 (1-2) 40 (1-3) 109 330
g F® (3)-124.4 (2-3) 92 (Pt-1) 598
(Pt-2) 73 (Pt-3) 39
C,,F3H,3CIN,Pt As above with Br replaced by Cl (1) —146-0 (2) —98-3 (1-2) 39 (1-3) 109 330
(3) -1256 (2-3)92-7 (Pt-1) 568
(Pt-2) 66 (Pt-3) 44
C,,F3H,;3CIN,Pt As above with Br replaced by Cl and cis-compound (1) -162:3 (2) -96-8 (1-2) 35 (1-3) 107 330
(3) —125-7 (2-3)91-6  (Pt-1) 396
(Pt-2) 84 (Pt-3) 49
C1,F3H,;5CIN,Pt Wp F® (1)-114-6 (2) -115-4 (1-2) 186-8 (1-3) <1 330
. >=< (Bu'NC),] (3) —138:4 (2-3)52:6  (Pt-1)297
P @ (Pt-2) 257  (Pt-3) 211

14 ¢4
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Ci3F3Ho

C13F6H5NO

C14F2H10

Ci4F3H10P

C15F2H1002

C15F2Hl2

Ci6F2H14N20,

CisF>H1sN

F(l)
“’CH, g
F(3)
@p gD
cF0CH)=CF( () N
. F F
(cis and trans)
F CoH;
CeH, F
<2>F FY

PF P(CeHs),

WE  CeHeCO,Hp

CeH, F?
As above with CO,H replaced by CH;
YF  CeH(N(CH,),p

pNO,CeH, F*

F _ CcHeN(CH,),p

CH, F

(1) -89-74 (2) —93-81
(3) —123-53

(1) -90-9  (2)-137-3
(3)(4) —94-6, —161-4
and —114-4, —166-4

—151-76

(1) —178-70 (2) —85-45

(3) —108-46

(1) —149-20 (2) —154-56

(1) —152-40 (2) —151-46

(1) —158-20 (2) —145-50

(1) ~156-66 (2) —150-56

(1-2) 45-49 (1-4) 3-29
(2-4)329 (1-H)1-29

(1-2) 29-92  (1-3) 125-05
(2-3)46-40 (P-1)11-8
(P-2)9-19 (P-3)61-36

(1-2) 120

(1-2) 120

(1-2) 120

(1-2) 120

326

212

331(a)

321

331(a)

331(a)

331(a)

331(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C16F4HgN,O4 PNO,CoH, F® (1) —141-54 (2) —155-94 (1-2) 130 331(a),
J— F@ 324
W —
PE C4H,NO,p
C16FsHoNO, As above with pNO, replaced by H (1) —140-60 (2) —161-00 (1-2)(3-4) 129 331(a),
(3) ~153-80 (4) —143-40 324
Ci6FsHo As above with each NO, replaced by H (1) -141-71 (2) —158-70 (1-2) 120 331(a)
C17F2H,40, OF C¢H,CO,CH,CH,p (1) —148-26 (2) —152-61 (1-2) 120 331(a)
pNO,C¢H, F?
C,7F3HoNPSi F® (1) —-175-8 (2) —83-7 321
(CeHs)P| )= =NSi(CH3,); (3) —106-3
p F
CisFaH N0, pNO,C¢H, F? (1) ~140-30 (2) —152-30 (1-2)(3-4) 120 331(a)
= F* (3) —165-90 (4) —144-90
(I)F J—
OF C,H,N(CH,),p
C,gFsHsN As above with NO, replaced by H (1) —142-50 (2) —157-70 (1-2)(3-4) 130 331(a)
(3) —164-50 (4) —143-70
C30FH2,0 4 5 " e cHO
TR R
F
7E,9Z, 11E, 13E (F-11)25-1 332
7Z,9Z,11E, 13E 256

91T
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C10FH,,0

C20F 4H20N2

C20F8H10

Ca4FgHyoN,

C38F3H39Br02P2PtS

7E, 92,112, 13E
7E,9Z,11E, 13Z
7Z,9E, 11E, 13E
7E,9E, 11E, 13Z
7Z,9E, 11E, 13Z
7E,9E, 11E, 13E

7E,9E, 11E, 13Z
7E,92,11E, 132
7E,9E, 11Z,13Z
7E,9E, 11E, 13E
7E,9E, 112, 13E

p(CH;),N-C{H, F?

= F
mg —

F CsH,N(CHj;),p

p(CH,4),NC H, F?

= Fi‘)
(l)F —

(S)F 2
(2)F F(l)
trans-[(CeH)sPL,Pt| )= |(SO,)Br
F(S)_

(1) —143-54 (2) —161-74

(1) —139-2  (2) —163-62
(3) ~152:36 (4) —147-97

(1) —140-26 (2) —167-66
(3) —147-26 (4) —152-86

(1) -100-2 (2) —128-6
(3) —149-0

30-6
27-5
27-5
262
250
273

(F-15)11-5
11-0
11-8
11-0
11-7

(1-2) 120

(1-2)(3-4) 130

(1-2)(3-4) 130

(1-2)93-2  (1-3) 30-8
(2-3) 1097 (P-1)6-0
(P-2) 3-8 (P-3) 1-5

332
g
o
E.
[
g
g
[+
-]
s
0

331(a)
g
-]
-]
h-S
»
B

333a) o
[+]
=
-

333(a)

334

L1t



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
@p FM
C3gF3H;30CIP, cis- [(C¢Hs);P), Pt >=< Cl (1) -100-1 (2) -127-4 (1-2)95-2  (1-3) 297 334
F® (3) —-152-3 (2-3) 101-5 (P-1) 18:0
(P-2) 05 (P-3) 26-0

C39F3H;3,ClO;5P,Pt 3 F® (1) —93-1 (2) -120-8 (1-2)92-0  (1-3)29-0 334

[(CeH,); PPt >=< (COXCIOy) (3) —-162-3 (2-3) 107-5  (P-1) 65

Y (P-2)5-5 (P-3) 2-8

g FO

C;9F3H;oNP,Pt trans- [(C¢H),P],Pt >=< (CN) (1) =963  (2) -126-0 (1-2) 96-0  (1-3) 30-8 334

F® (3) -154-3 (2-3)107-4 (P-1)59

(P-2) 4-6 (P-3)2-0
C39F3H;30NP,PtS As above with (CN) replaced by (NCS) (1) -101-0 (2) —128:7 (1-2) 98-5  (1-3) 31-0 334

(3) —147-0 (2-3) 105-5
C42F6H33P4 “)F (1)(2) —1325 323
C¢H,),P P
(CsHs), ‘&r
@p |3
@R g

C43F3H3,0,P,Pt trans-[(C¢H );P],Pt >=< (CH;COCHCOCH,) (1) —-99-8 (2)-128-0 (1-2)98-0  (1-3) 322 334

F¥ (3) —149-2 (2-3) 106-8 (P-1)6-1

(P-2)4-0 (P-3)1-8
(Pt-1) 70-2  (Pt-2) 65-0
(Pt-3) 549-0

81¢
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IV. FLUORINE BONDED TO A CARBON OF AN ALICYCLIC
NON-AROMATIC SYSTEM
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A. Data

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C.FH;D, W H® (1-2) 55-34  (1-3) 20-67 335
@y ~H® (1-4) 6:17
D, D,
C,FH, b S ¢ (1-2) 5532 (1-3) 20-63 335
OY.. ~H® (1-4) 6:14  (1-5) 8-54
© (1-6) —0-03 'J(F-C) 214-55
H- --H 2J(F-C) 3J(F-C) 20-35
H H‘S) 18-49
CFH, As above -160-22 'J(F-C) 2J(F-C) 19-1 336
214.7 1~
(1-2) 55 g
C,F,H;CI0 ; <]CI -99 318
*~ocH,
C.F,H, -131-5 319(a)
F,<
C,FI0 @, O (1)-92-5  (2)-113-3 (1-2) 21-1 337(a)
l F(‘l)
C.F¢H,O CH,0 HY (1)—-149  (2) -130 (1-2) 165  (1-3)7 81
S ~H® (1-4) 16 (1-5)2:5
F (2-3)14:5  (2-4)6
L) (2-5) 11 N
F -



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
(1), (2) 1
CsFH, FYCH®(CH,);CH, —-170-54 (1-2) 53 J(1-0) 1735 336
2J(1-C) 22-1 3J(1-C) <1-5
CsFH, H,C F® (1) —158-3  (2) —128-7 (1-2) 1587 (2-3)12:0 338
H%F
¥~=CH,
l'_lm
CsF,Hg HF -143-1 338
CH,--%-F
¥~=CH,
H
CsF,H0 CH,Q FY (1) -144.9  (2) -135-8 (1-2)159  (1-3)6-1 81
VR B (1-4)16-1  (1-5)2-9
CH; !i;‘, (2-3)142  (2-4)5:5
. (2-5)1-8
'H
CsF3H;0, ‘“F[z:] (1) -1182  (2) —141-7 100
CH,0 F?
C¢FH,0 0 -132-96 (1-2) 14 339
F(l)
H(2)
C¢FH,0 0o -189-4 (1-2) 49-5 340(a)

(444
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C(,FHwBr

C6FH1 oBl’

CeFH1,Cl

C6FH1()I

C6FH1 1

CeFHy,

CeF,HeO

CeF.HsO

S ~167-98
L
¢ Br
F —-149-5
v
cl -138-2
HlZ)
s . 3 -160-06
LT
I
F -185-8
M H
4 3 2
H ~165-4
M F
3
4 2
F, 0 -110-8
H,C CH,
H® (1) -129-1 (2) -172-1

o}
:
- %q

(F-C1)20 (F-C2) 181
(F-C3)19 (F-C4) 10-3
(F-C6) 5

(1-2) 20-4

(F-C1)19 (F-C2)181
(F-C3)17-7 (F-C4)11-8
(F-C6) 5

(F-C1) 167-9 (F-C2) 21-1
(F-C3) <1-8 (F-HI1) 49

(F-C1) 172-6 (F-C2) 17-6
(F-C3) 11-0 (F-H1) 49

(1-2) 173-0  (1-3) 13-2
(2-3)2-0

336

341

341

336

336

336

100

338

Beq

€TC



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CeF,Hg H H® (1)(2) —137-1 (Centre AB) (1-2)156¢ (1-3)7-6 81
— 4@ (1-4)102  (1-5) ~1-5
H Ho (2-3)102  (2-4)7-6
“CH, Y-F,, (2-5)1:5  (2-6) ~24
F(2)
CeF,Hio CH;,; CH,CH, (1) -1572  (2) 1266 (1-2) 156 81
H\CrH
F(2)
CeF2Hio CH, CH, (1)(2) —150-8, —139-0 (1-2) 150-4 338
H ZF(I():HJ
F(Z)
CeF,H,,0 Y4 F (1) -143-8 (2) -147-5 (1-2) 159  (2-3)20-0 338
F(Z)
CH, zocrl3
CH,
C¢F,HCL,N @ HY a (2)-114-5 (3)-116-7 (1-2)10-1  (1-3)0-9 175(a)
1 N/ (4) ~148-9 (5) —153-3 (1-4)0-9  (1-5)5-1
o (2-3)272  (2-4)16
* 5 (3-4)255 (3-5)6'8
(4-5) 5-9
oA ®F, CHY?
oFsHs 3 -115-6 (1-2) 1-25 100
F,—"CH,
Ce¢F4HgO, As above with CHj replaced by OCH, -111-4 100

pee
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C6F4BI'C12N e Y
N
Br
@
CeF4BrCLN R
a /Cl
3) N
F
)
Br
C6F4C120 (6)F
SF
Cl
o 0o
I F®
CeF4CIL,0 OF
Cl al
@, 0O
OE @
CeF4CI3N
¢FaCls al 2 @1 Cl
/
@N
Cl
@ (5
C
sF4CI;N a @ /Cl
3) N
F
@ Cl
C4FsCIO Op §®

(1) —-151-4
(4) —141-8

(1) —146-5
(3) -113-1

(2) -131-9
(5).—147-7

(2) -155'5
(4) —127-9

(1) ~151-6
(4) -1421

(1) —147-1
(3) -113-4

(3) —103-4
(5) —150-2

(2) —136-2
(5) —153-2

(2) —143-2
4) —106-6

(4) —144-8
(6) —129-2

(3) —130-7
(6) —122-5

(2) —136-5
(5) —152-8

(2) -143-4
4) -116-9

(4) —152-8
(6) —110-9

(1-2) 2-8
(4-5)7-5

(1-2)2:2
(2-3) 260

(2-4) 4-5
(2-6) 85
(4-6) 9

(2-3)3
(3-4) 65

(1-2) ~1-5
(4-5)6-8

(1-3) 6-0
(3-4) 29-0

(3-4) 6-5
(3-6) 3-5
(4-6) 13-5

(2-4) 4-8

(1-3) 6-4
(3-4) 290

(2-5)23
4-5)1-5
(5-6) 25-5

(2-6)=(4-6)7-5
(3-6)3

(2-4) 6-0

(2-3) 26-8

(3-5) 4-5
(4-5)1-5
(5-6) 22:5

175(a)

175(a)

342(b)

342(b)

175(a)

175(a)

342(b)

0T
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C¢FsCIO ®fp F® (3)-117-4 (4) -114-2 (3-4) 23 (3-5) 45 342(b)
“ o (5) —149-1 (6) —148-1 (3-6)2:5  (4-5)21
F; (4-6)10  (5-6) 45
it e
CeFsCLN a X al (1) -150-1  (2) —143-1 (1-2)12  (1-3)6:0 175(a),
N~ (3)-113-6  (4) —148-7 (1-5)2-6  (2-3)262 174
O (5) —-151-3 (2-4)42  (2-5)1-2
@ (3-4)259 (3-5)6:0
(4-5) 6-3
C¢FsN OF F® (2) -106:5 (3) —154-8 (2-3)9-0 (2-4)2:0 320(a)
- (4)-151-5 (5) -133:1 (2-5)83  (3-4)14:2
F CN (3-5)5'5  (4-5)86
F(S)
2
C¢F.H ©F, (2)-129  (3)-116 (2-3) 21 (2-4)1 343
OF H 4)-156  (5)-161 (2-6)10-5  (3-4) 21
wp F 6) ~102 (3-6) 525 (5-6) 21
4 (4-6) 105
F;
CeF,Cl As above with H replaced by Cl (2) -131 (3) 115 (2-3) 24 (2-4)3 343
(4)-156  (5) —161 (2-6) 10-5  (3-4) 21-5
(6) -108 (3-6) 525  (5-6) 21-5
C;FH(Cl 7 F (F-C1) 22 (F-C2)6-4 344
(F-C3)9-6 (F-C4) 258-8
(F-C5) 20-6 (F-C6) 4-4
(F-CT) 1-5
C;FHC t F (F-C1) 13-2 (F-C2)1-5 344
5

(F-C4)5-9 (F-C7) 3199

927
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C,FHCl

C,FHeCl;

C,FH,

C,FH,

C,FH,

C7FH8BI'

C,FHCl

C;FH,Cl

As above with F and Cl interchanged

H, —65-4
a
F(l)
(2)H2 Cl
7
Vi
3 4
6
! sH,
4 F
5, 7
&7 H
3 2 1
As above with F and H at C7 interchanged
R'=Br R>=H —194-25
R!'=H R?=Br —200-25
Rl F(l)
R? H?
Asabove with R'=Cl R?’=H -195
R'=H R*=Cl —200-25
H_ Cl —184-5

(F-C1) 7-4 (F-C3)6-6
(F-C7) 280-0

(1-2) 2-0

(F-C12-2 (F-C2)81
(F-C3)8-1 (F-C4) 260
(F-C5) 19-1 (F-C6) 10-6
(F-C7) 2-2

(F-C1) 14-0 (F-C2)2-9
(F-C3)1-5 (F-C4)5-1
(F-C7) 244-1

(F-C1)8-1 (F-C2)2-2
(F-C3) 10-3 (F-C7)222-1

(1-2) 60
(1-2) 60

(1-2) 60
(1-2) 60

344

345(b)

344

344

344

346

346

346

Beq
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Molecular formula Structure of compounds Chemical shifts (pm) Coupling constants (Hz) Ref.
C,FH,Br R2 R! R' R* R® R* 347
Br H H H -162
F H Br H H -162-75
R} H H H Br H -167-25
H H H Br -1635
R4
C,FH,oBr F J(F-C) 305-6 348
*J(F-C) 10-2
Br *J(F-C) 31 *J(F-C) 17
C,FH;0Br As above with F and Br interchanged 1J(F-C) 295-6 348
3J(F-C) 105
3J(F-C) 26 *J(F-C)0
C,FH,(Br H? oo (1-2) 47 (1-3) 2 349
Br
H(3)
C,FH,,Cl Rz R! R' R* R® R* 347
Cl H H H -163-5
F H C H H —-162-75
R? H H H C H ~167-25
H H H d -162-75
R4
C,FH,,Cl F J(F-C) 289-8 348
2J(F-C) 11-0
a 3J(F-C)2-8 *J(F-C)2-0
C,FH,10Cl As above with F and Cl interchanged 'J(F-C) 282-4 348

2J(F-C) 11-3
3J(F-C) 27 *J(F-C)0

87T
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C,FH

C7FI'111

C,FH,,0

C,FH,,0

C,FH,,0

C,;FH;,0

C7m12Bl'

C7FH12Br

C7FH13

O}H

As above with F and H interchanged

G

F(l)
H(Z)

(S)HQU)

H(Z)

O:o

CH,(CH,),CH,
Br

\F

As above with Br and F interchanged

a1
FYCH®(CH,)sCH,

—187-0(a), —188-5(e)

—186-6(a), —189-5(e)

—196-6(a), —194-3(e)

—183-8

—126-5

-149-4

—164-92

1J(F-C) 2216
2J(F-C) 10-6
3J(F-C) 4-8 *J(F-C) 1-1

1J(F-C) 221-6
2J(F-C) 106
3J1(F-C)3-4 *J(F-C)0

(1-2) 47-9

(1-2), 50-5  (1-2). 50-5°

(1-3). 177

17(1-C) 1677
2J(1-C) 20-6
3J(1-C) 8-8 (1-2)47-5

348

348

340(a)

340(a)

340(a)

eeQ

340(a)

341

341

336

67T



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F,H, @ (1-2)3:5  'J(1-C) 303 350
@ FO 2J(1-0)20 *J(1-O) 1
2 47(1-C) 29
C,F,Hs « F¥ (1-C7) 314-0 (2-C7) 281-7 344
S s g (1-C1) 132 (2-C1) 8-1
(1-C4) 44 (2-C3) 10-3
3 2 1
C,F;Hg -201-4 (1-2) 60 346,
' 352
F F(l)
H H(Z)
C,F-H; -201-8 (1-2) 60 352
H H(z)
F FY
C,F,H; (1) -201-8 (2)-213 (1-3) 60 (2-4) 60 346,
352
(4)H F“)
(2)F H(J)
C,F,Hg WH_ F® (1) —180 (1-2) 57 (3-4) 60-0 346

(3-H) 12

0€7
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C7F2Hg

C,F,HgO,

C71:21'110

C7F2H10

C7FHy,

C7F2H12

F(Z)

F(l)

F, O

CH,CH,0 OCH,

H(3!
F®
T p@
H
R2 R!
FO
R3 H

(CH,CH,),
rZ)H2
F{
(CH;),
(CH;),

F,

(1) -187-5 (2) —-180

-113-2

(1) -129-2  (2) -159-0

(1) -179-5 (2) —-223'5
(1) -176-2 (2) —232-3
(1)(2) —181-5
1)(2)-175-1

—145-2

—148-9

(1-2) 163-2 (1-3) 14-0

(1-2) 8-4

347

337(a)

338

347

338

81, 338

Be(q

§x4



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CiF3Hg0 W F® (1) -115-3  (2) -111-26 100
oo
H,C CH,
C,F3Hy0; “’1-‘2';](OCH,)2 (1) -117-0 (2) -135-2 100
CH,0=1F?
C,F,H,Cl0 1 F® (3) -120-8 (4)—107-3 (2-3)3 (2-4)2 351(b)
@ (6) —114-6 (3-4) 25 (3-6) 2-5
F, (4-6) 10
(3) (2)
C,FH;CI,NO @ M (1) -153-2  (2)-1370 (1-2) ~2  (2-4)5-4 175
@ (4)-142:6 (5) —154-9 4-5)7-4
@ (5
C,F,HcO FZD]OCHZ-CH=CH2 -109-1, -118-1 337(a)
F;
C,F,H,ClO,P F (1)(2) or (3)(4) —112-090 (1-2) 197-04 (1-3) -12-57 353(b)
@ (3)(4) or (1)(2) —116-982 (1-4) 27-88 (3-4) 196-41
W, (1,2-P)¥4-86
(Z’F OCH s 3,4-P)+£12-24
o
C,FsH;CIN @ (1) -150-6 (2) -153-3 (1-2)31  (1-3) 64 175
(3)~110-2  (4) —155-4 (1-5) ~1-4  (2-3) 26-0
oF (5) -152-5 (2-4)12  (3-4)256

(3-5) 6-4 4-5)75

TeT
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C,FsHsO

C;FsHoClO;P

C:FeH,O

C7FgH, 0,

C,F;H;0,

C7FoH,0

C,FoH;30

(2)F F(l)
2

3)

(2)

(l)F

{6) (2)

OCH;,
(5) @
(&) F

3)
F2 UOCHZCH:CH 2

/o
1)
FF PFYOCH?),

(1) —140-7
(2)(3) -113-9, -117-3

(1)(2) or (3)(4) ~113-164
(3)(4) or (1)(2) -117-361
(5) -75-40

(1) —169-9
(2)(3)(4)(5) —139-5, —154-9
(6) —167-25

(1)(2) —142-4, -151-8
(3)(4) —113.2, —124-0

(1) -162-3

(2)(3)(4) —116-2, —117-0, —130-6

(1) —160-7 (2)(5) -117-2
(3)(4)-134-2

(1)(2) —145-9, —-157-8

(3) ~130-0

(4)(5) -130-0, —131-1,
135-7 (2:1:1)

(6A) —116-5 (6B) —122-0

(1-2) 195-27 (1-3) —14-59
(1-4)25-96 (1,2-5)0-7
(3-4) 190-23 (5-6) 1-81
(1,2-P) ¥3-88(3,4-P) £12-59
(5-P) —845

(1-7) 50 (1-6)24
(6-7) 24

(12045  (3-4)2:4

(1-3 or 4)
(2-3 or 4)}12'0

(4A-4B) or (5A-5B) 265
(6A-6B) 285

337(a)

353(b)

354

355

355

356

356

LT T ¢

€€T



Molecular formula Structure of compounds Chemcal shifts (ppm) Coupling constants (Hz) Ref.
C,F;;CIO F (1) -167-0 2J(F-F) 294, 292, 291 237
@( (2) -119-0 and ~131-0, 1235
= COcCl and —138-9, —122-9 and —141-6
CgFH130 O —-189-9 340(8)
F
(1), (2) 1
CsFH, F'CH®(CH,)sCH, -160-16 J(1-C) 164-8 336
27(1-C) 22:0
3J(1-C) 89 (1-2) 465
CsFHi2 FyV © —140-1 (1-2) 85 338
H(zzi
CsFH3Br F, X=Br -106-5,-104-4 357(b)
@ns
X
CsF,H3NO, As above with X=NO, —-106-1, —105-2 357(b)
CsF,H;NO, X=NO, -107-1 357(b)
2
X F,
CsFH, As above with X =H X=H -104-4 357(b)
CsF4HgO, Fr—OCH, CH=CH, 337(a)

F,—OCH,

—116-7 (centre of multiplet)

4 %4
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C8F4Br4

CgFsH,

CsF¢He

CsF7H;

CgFgH,0,

CgFsH,0,

CgFgHsO

CgFoHsO

o)
®) @)
0]

‘5’@
“w o\>

)

(8) OCH,-CH,
) @

3
As above

-107-7

(1)(2) —106-4, —105-1
(3) —113:2

(1) —139-2
(2)(3) -115-0, —110:0

(1) —205-0

(2)(3)] —155-0, —140-0
(4)(5)»—132-0,-130-0
(6)}(7)) —117-0,—115-0

(3) —116-4 (4) —134-2

(1)(2) —146-7, -159-8
(4)(5) -131-2, -132-4
(6) —117-8

(2) —159:3  (3)6) —117-0
(4)(5)—134-1

(2) —-151-7
(3)-(6) —117-6, —126-7

(2-3) 235

(4-5) 225

(6-7) 225

357(b)

357(b)

358

358

356

356

356

355

Beq

S€T



9¢T

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgF12 (1) —198-0 (2) —150-5 358
(3) —128-0
CgFH,,03 (axial F) —189 (1-2) 49 (1-3) 30 359
(1-4) 15
(equatorial F) —188-5 (1-2) 49 (1-3) 10
(1-4) 10
CgFHu,Br (1-2) 47 349
CgFH14Bl’ (1-2) 47 349
CoFH; 5 (F-C1) 175:0 (F-C2) 22-1 336,
st .3 . (F-C3) 13-2 (F-C4)29 367
¢ (F-C5)8-8 (F-C6) 16-2
F 2
CoF,H,q F@® (1) -156-2 (2) —146-2 (1-2)2 (1-3)S 203(a)

3)
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CoF>HeCl,

CoF,HeCl,

CgF,Hg

CyF5Hy

CoF4HeO2

C9F5H5D302.5

(1) —1089 (2) -93-9

(1) -119-1 (2)-113-6

(1) —142-5 (2)-125-8

(1) +0-50 relative to

compound with aromatic F

replaced by H

(1) =205-1 (2) 1613
(3) -135-5 (4) —184-7

(1) -192-4 (2) -217-0
(3) —162-7 (4) —139-6

(5) —192-6

(1-2) 12 (1-3) 18
(2-3) <1

1211 (1-3)15, 16
(2-3) <1

(1-2) 1525 (1-3)6-2
(1-4)119  (1-5)0
(2-3) 117 (2-4) 51
(2-5) 13-4

(3-5)16-0  (4-6) 27-0

(1-7 or 8) 185

203(a)

203(a)

81

360

361

361

BB

LET



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoFsHs0 O H” (1)(5)—186-6(2) —216-1 (1-8)(5-10) 15-0 361
U] - (3) -161-0 (4) —131-7
H o
A
OF @
CyFsH,0, ®y CO,H H?” (1) -184-4 (2) —204-6 (1-5)37-5 (1-6) 56-0 361
(3) -158-6 (4) —141-4 (1-7) 130 (1-8) 20-0
W H H® (5) —155-8 (4-9) 160
aw
AE F@
CgFsHgO,. 5 As CoFsH;sD30,.5 above with D replaced by H (1)(5)—193-5(2) —218-0 (1-2) 5 (1-7)(5-9) 5 361
(3) —164-5 (4) —140-6 (1-8)(5-10) 18
(2-5)5 (4-6) 14-0
CyF¢Br, Y (1) -1077 (2) 1269 357(b)
2
F,
CoFsHgO, O\ (3) -117-0 (4) —134-6 356
(/CH2)3
@ o
3)
CoFgHO, ) (1)(2) —143-0, -161-8 356

(4)(5) —125-2, -131-8
(6) -118-1

8¢€T
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CoFoH,0,

CoF3H,0,

CoFsCl

CoF10

CoF10H4O;

CoF10CIN

©)
(5) O(CH,);OH
“) k2)
3)
n_@

@O(CH,),OH
®)
F®

5 @

(2) -158-8 (3)(6) —-117-1
(4)(5)-1343

(1)(2) —144-6, —156-4

(3) —126-7
(4)(5) —130-7, —130-7,
-134-3 (2:1:1)

(6) ~116-2, —120-4

(1)-136:5 (2) -159-1
(3) ~142+6
(4) —145-0, —147-2

(1) ~136-4 (2) -159-6
(3) ~145-1

(4) ~147-9, —156-5

(5) —145-9

(1)(2) -137-5, -150-3

(3)-(6) —114-7, —126-5, —126-5,

-128-6

(1)-89-8  (2)-137-6
(3) ~154-6, —~160-6

4) ~141, ~144

(5)(6) —117 to —136

(4A-4B) or (5A-5B) 268
(6A-6B) 283

(4A-4B) 179

(4A—-4B) 205

356

356
195(b)
=]
1956) g
355
212
~
w
&



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoF;,H;50, @ (1) —139:8, (2)-(6) —112-0, 355
~ @ \* -113-6, —128-7 (2:2:6)
) )
® OCH,CH,0H
CoF11Hs0, F, F, (1) -223-1 (1-2)48 355
F, Oj
F, o
Fz F(I)H(Z)
C1oFH, FY -123-75 (1-2) 15 362
H(z)
C1oFH, 01 -165 (1-2) 525  (1-3)7 363
(1-4) 26
C1oFH, 0l 3 H“’H - -139 (1-2) 54 (1-3)9 363
-1
CioFHy; F® —181-1 (1-2) 51 362

ore

wWaJSAS JPBUIOIB-UOU IPAJIB UB JO ) 0} papuoq j



Cu)FngBrz

CIOFHIBCIZ

C1oFH130

CioFH1304

C,cFH;4Br

Ci1oFH14C1

CioFH;.(1

C1oFH;s

Br -133-2
Br
F
As above with Br replaced by Cl —-136-4
-234
O
(S)H2
My @
H®

(axial F) -195

(equatorial F) —-193

-131-6
s 3
Br
6 F 2
As above with Br replaced by Cl -133-0
R:. R'=H R?’=Cl -137-2
R? R'=Cl R*=H -132-4
F
As above with R'=R*=H -128-0

(1-2) 10-6  (2-6) 106
(2-5)2

(2-C1)(2-C6) 7-1, 6-0
(2-C2)270 (2-C3)8-1

(1-2)48  (1-3)21
(1-4) 14
(1-2)48  (1-3)14
(1-4) 14

(F-C1) 188-7 (F-C2) 20-0
(F-C3) 10-8 (F-C5)9-6
(F-C6) 16-8

(F-C1) 188-5 (F-C2) 19-5
(F-C3) 11:7 (F-C5)9-8
(F-Cé6) 18:0

(F-C1) 184 (F-C2)17-8
(F-C3) 10-6

364

364

134

359

364

364

364

364

Beq

444



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C10FH;s0 9 20 (F-C1)2 (F-C2)21 365
L (F-C3) 175 (F-C4)21
10 *
F
C1oFH,;s0 (F-C1) 177 (F-C2)22 365
(F-C3)2:5 (F-C9)21
C,0FH;sO (F-C2)19 (F-C3)172 365
C1oFH;sO -196-5 (1-2)47 339
C10FH;50 o _w -152-52 (1-2) 22 339
F
CH,
CH,
H®
C1oFH,50 O g -173-2 339

wi
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C1oFH,50

C1oFH,50

C1oFH;6Br

C1oFH,6Br

CmFHwBrO

CloFngBrO

C1oFH;6BrO

-149-9

-155-6

(1-2) 47

(1-2) 47

(F-C1) 174 (F-C4)44
(F-C5) 18-8 (F-C6) 193-0

(F-C1) 159 (F-C4)5-8
(F-C5) 181 (F-C6) 201-2

(F-C1) 18-4 (F-C2)274-8
(F-C3)17-2 (F-C4)4-2

339

339

349

349

366

366

366

eeq

€T



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CioFH,; —134-28 (F-C1) 24-8 (F-C2) 180-0 336
CH;,10 (F-C3) 17-4 (F-C6)9-0
CH,9 (F-C9)1-3 (F-C10) 14-3
. ™ F
CH,®
C,oFH,,0 O, (F-C1) 14-5 (F-C2) 194-7 366
(F-C3) 18:0 (F-C4)5-3
F.
4
C1oFH;,0 X (F-C2)19  (F-C3)172 365
OH
F
C,0FH{;,0 —184-1(a), —186-9(¢e) (1-2) 477 340(a)
Bu' 0]
F(l)
H(Z)
C10FH,,0, OH (F-C1)0 (F-C2) 23 365
9 , (F-C3)174 (F-C4) 18
10
F
C10FH 1,0, OH (F-C1) 178-5 (F-C2) 22-5 365

(F-C9) 19-5

Lag4
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Ci1oF2H10
CioF2H1o
CroF2Hio
CioF2H14
s 3
6 Fl 4 F
CioF2H14 F,

C10F2H,1.0
&Fm
F

C1oF3Hy D
@

(1)(2) —180-4, —195

(1)(2) —183, -200-3

(1) -132-4 (2) -137-5

—132-5

-99-75

(1) -109-3 (2) -1155

(1-2) 15 (1-4)15
(2-3) 12

(1-2) 18 (1-4) 18
(2-3)12

(1-2) 149 (1-3)5
(1-4)13 (2-3) 11-5
(2-4) 45

(F-C1) 188 (F-C2)19-0
(F-C3) 13-3 (F-C5) 10:3
(F-C6) 16-0

(1-2) 280

(1) —0-32 relative to compound

with aromatic F replaced by H

(2) -116-81

362

362

81

364

Beq

239(a)

134

360(d)

5 ¢4



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,oFsHo o Fo (1) —0-39 relative to compound 360(d)
2 with atomatic
F replaced by H
(2)-117-32

Ci1oF3His —138:9 (F-C1) 191 (F-C2) 18-8 364
(F-C3) 14.8 (F-C6) 169
(F-C5) 12:0

CyoF4H oBr2 Br -105-73, -110-16 (F-F) 234 239(a)

K
Br
F,

CoF4H; 2 F —148-5 (F-C1) 192 (F-C2)19-4 364

(F-C3)17-2
F 3
F
L
F
C,oF:H;2 F® (1) —143-2 (2) -107-21 239(a)
F
CyoF4H12 -102-07 239(a)

9T
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Ci10F4H1204

C10FsHsO

C10FsH,0

CIOFSHIOOZ-S

Ci10FsH1104

@E” "CHYC(CH,)=CH,

HO OH-1H,0
(I)F A H(7i

@ o

“F Co,CH,

—124-0, —116-0

(1) -139-7 (2)-193-4
(3) —143-4 (4) -153-8

(5) -177-5

(1) -157-4 (2) -137-6

(3) —159-3

(1)(5) —192-4(2) —-215-6
(3) -163-4 (4) —155-7

(1) -175-0
(2)(3)1—130-2

(4)(5)f —122-0, —114-0

(1-2) 260 (1 or2-3) 15

(2-3) 24-0  (2-6) 52-0
4-5)29-0 (5-7)60

(2-3)31-:0 (3-4)11-0

(1-2) 5 (1-8)(5-10) 18
(2-5)5 (2-4) 8

(2-3) or (4-5) 260

358

329

329

361

358

g |

Lyt



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C10FsH 1004 F CO,CH, (1) =177-0  (2) -129-0 (2-3) 235 358
; (3) -130-0
C,10FsCL,0 Fo O (3) 1035 (4) —110-6 (3-4) 28 (3-6) 4 342(b)
. , (5) —132:6 (6) —143-0 (4-5) 20 (5-6) 20
F c (7) —-147-6  (8) —136-7 (5-7)85  (5-8)12'5
OF F® (6-7) 20 (6-8) 12-5
(5) -
F“”F - (7-8) 20
C1oF,CIO \ 0 (3)—-114:1 (4) —99-7 (3-4) 25 (3-6)4 342(b)
2 (5) =137-7 (6) —143-9 (4-5) ~16  (5-6) ~19
m Cl (7) —147-5  (8) —137-7 5-7)~7  (6-7) ~19
) F® (6-8) 12 (7-8) ~19
(5)
F F
C10F;CLN wg @ (1) —115-8, —116-0 (1-2) 46 and 32 368(a)
@ 111 (2)(3)(4) —133-5, ~134.9, (5-6) 70 and 72
3 —~149-5t0 —151-5
“ ) (5) —-140-0, —141-5
~ ~ (6) —133-0, —136-2
.\ F (7) —152-3, —149-5 to —151-5
F C

8vT
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C10FsH;04

C10FsH,0;

C1oFsHs02

C1oFsHyO,

CioFoH;sBN

CIOFIO

CIOFIO

@

3 F©

@ 'O(CH,),0COCH,
5)

(6}
{5) 1)
4) )

®fF” O(CH,),OH

) (1)
F;{j}‘i BWE-
®F,—IN(CH,CH,), 4
O (10)

)

3) (7X8)

e

4) (546)

As above

(1) —156-5 (2)(5) —-117-0
(3)(4)-133-9

(1)(2) —146-0, —156-8 (4A-4B) or (5A-5B) 273
(3) —127-8 (6A-6B) 282
(4)(5)—131-3,-131-3and —133-5

(6) —116-8, —121-0

(1) -158-5 (2)(5) —116-8
(3)(4)-133-9

(1)(2) —145-0, -157-3 (4A-4B) or (5A-5B) 274
(3) -126-2 (6A-6B) 282
(4)(5)—132-4,-132-4and —134-9

(6) —116-5, -121-1

(1)-95-8 (2)-119-2
(3) -112-4 (4)-153-3

(D()(3)4) -136-7, —147-2,
—149-2, -158-8

5)6)] —118-1
(7)(8)f-126-6

(1)(10) —138-5, —140-6 (4-5,6) 32 (1-10) 62
(2)(3) ~146-2, —148-3

(4) —135-7 (5)(6) —117-1

(7)(8) —125-5(9) —158-6

356

356

356

356

369

230

233

B)8Qq

6vT



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CioF10 @ ) (1) -99-5  (2) —155-5 233
(7)(2) (7)-147-7 (8) -1372
CioF1 H ) ® H (1)(2)(3)(4) —136:6, —146-6 (2:2) 230
@ FO (5 -92-4, -103-4 (5A-5B))296
&) (6, (6)p—105-7, —110-7 (6A-6B) p299
@ & (8)) —127-4, -131-8 (8A-8B)) 274
(7) —217-6
CioF11Br As above with H replaced by Br (1(2)(3)(4) —146-7, —136-8 (2:2) 230
(5))-81-7, -113-8 (5A-5B) 299
(6) p—95-0, —107-3 (6A-6B) 307
(8))-117-3,-131-3 (8A-8B)) 279
(7) —136:4
CioF12 -106-9, —136-1, —145-2 (2:3:1) 370
CioF16 @@ -111:3,-135-3(1:1) 370
C10F16H,0, OH —116-9 and —121-7 (A-B) 285 370
@3 —128-3 and —130-6 (A-B) 282
OH
C10F1605S —110-0 and —120-6, —131-5 (A-B) 307 370

(1:1)

0s¢T
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CnFHloBl'

C,,FH,,Cl

CIIFH1504

CllFHZI

CnFHy

C11F2H10

CHFZHIZ

C11F2H12

H Br
F
H

As above with Br replaced by Cl

F CH, (axial F)
H CO,CH,CH, (equatorial F)
o) (0]

CH,

F
5
4 } 2

As above with F and CHj; interchanged

H F®
F®
H
F®
Q<C6H5
@ “H®

As above with F(2) and H(3) interchanged

-177-75

-179-25

-185
—182-5

—153-77

-127-6

(1) -182:25 (2) -183

(1) -157-9 (2)—-186-4

(1) -172-5 (2) -207-4

(F-C1) 167-7 (F-C2) 22-8
(F-C3) <0-8 (F-C5)25-0

(F-C1) 167-7 (F-C2) 20-6
(F-C3) 11-6 (F-C5) 25-7

(1-3)7-5 (2-3) 52

(1-3) 18 (2-3) 54

347

347

359

336

336

347,
352

371

371

Beq

15T



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1FaHqg (1)2) —-137-7, —140-2 (1-2) 1587 (1-3) 10-5 81
H® (2-3)7-5
H
op F®
C;,F4H sNO le——ﬂOCHz- CH=CH, —106-5, -114-2 337(a)
F, N(CH,-CH,;),
C,,FoH;0 ) F{" (1)(2)(3) —132-4, —139-4, —143-7 230
CH,0 F® (4)(7) =99:0 (5)(6) —155-4
@) FlS)
3) F(24)
C,,FH3BrCl F® -154.0 (1-2) 45 372
Cl H
@y Ce °B
C;,FH,3Br; As above with Cl replaced by Br -155-5 (1-2) 30 372
C,,FH,4Br As above with Cl replaced by H —-157-3 (1-2) 45 372
C,,FH;,0 0] Isomer [a] (1-2) 52:0 373
H® [b] (1-2)52-0
FV
CH,CH3
Ci2FHyo -132-9 364

(414

WJSAS NBWOIE-UOU IAIIB UE JO ) 0) papuoq g



C12FH23

Ci12F2Hy5Cl

C12F2H13Cl

CioFaHys

C12F2H14

CioFoHyg

C,.F;H,Cl,

C.F.H,CL,N

(DAL 2)
F"’CH“(CH,)10CH,

F(l)

H(3)
mCICeHs 1,

LY

As above with F(2) and H(3) interchanged

T

3
H()

CeH SF(Z)

As above with F(2) and H(3) interchanged

S @ ®

(1)-178-5 (2) 211

(1) —198 (2) —204

(1) -178-4 (2) 2120

(1) -197-5  (2) -205-5

-139-8

(1) —-129-29 (2) —133-70
(3) —95-43

(1) -151-1  (2) -1317
(4) -137-5 (5) -152-0

(1-2) 47 17(1-C) 166-2
2J(1-C) 20-6 3J(1-C) 5-9

(1-3) <1 (2-3) 48

(1-3)25 (2-3)48

1-3)<1 (2-3) 495

(1-3)25 (2-3)48

(1-2) 228-4 (2-3) 293
(2-4)1:50 (3-4)12-52

(1-2)s-4 (1-5) ~1
(2-4)4-3 (2-5) ~1
(4-5)9-8

336

371

371

371

Beq

371

364

374

175(a)

€57



Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

C 1 2F4H 1 204

C12FsHio

Cy2F6Hiz

CIZFIOO

C12F10H4

C12F12

CO,H
@\ CO,H

4) F F(g) (5)

F(3) 3

(S)F F(G)

@p iz‘)’ll 1
oOF He,

F(Z)

3) 1
@ ‘@ ®
) 4)

-107-87, -110-81

(1)(2) —145, —147
(3)-170 (4)—198
(5)(6) —222-5, —239

(1) —164-25 (2) —-170-25
(3)-(6) —152-25, —153-75,
—146-25, —146-85

(1) -159-0 (2)—-132:0
(3) —155-3 (4) -1477
(5)—124-2 (6) —-152-4
(7) —-162-2 (8) —156-2

(1) -193-4
(2) -127-5, -129-6
(3) —146-6 (4) —153-1

(1) —218-2

(2) —-124-2, -125-0

(3) —158-:0 (4) —146-0
(5) —154-8

(F-F) 236

(1-2)21 (2-7) 60

(1-3)46 (2A-2B) 232

(1-4) 36 (2A-2B) 215

239(a)

249

375

376

377

377

vsT
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Ci2F14

(:121714}{4

(:121:14}{4

C12F16HsO2

(:I2I:18

(212}:18

(:121:18

OCH

3

OCH,

(12)

(11)

(1) -219-6 (2) -125-3
(3)-127-6 (4) —145-0
(5) —147-9

(1) -218-3

(2) —123-4, —-124-8

(3) -153-1 (4)-198:6
(5) -131-6, —133-5

(1) —218-1

() -120-7, -122-8

(3) -152-9 (4)—197-6
(5) —125-3, -128-3

-114, -129-5(1:1)

(1) —-161-5
(2)(3) —139-7, —147-9
(4)-(6) —106 to —146

(1) -163-1

(2)(3) —138-3 and —140-7,
—~146'9 and —148-3

(7) —-173-5, -175-3
Rest —106 to —146

(1) —180

(1-4) 38 (2-3) 250

(2A-2B) 215 (1-4) 30
(5A-5B) 240

(2A-2B) 225 (1-4) 32

(SA-5B) 230

231

377

7

370

378

378

379

BeQq

§§T



9sT

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,3FH,,0 o Isomer [a] (1-2) 50-0 373
(CH,), [b] (1-2)50-0
H F
2) (1)
C,3FH,;,0 o (1-2) 51 (1-3)6:0 373
WOE i. 2
@
cHno
Cy15F:H6 FO (1) -159-4 (2)-189-4 (1-3)6 (2-3) 45 371
“CeHs
~H®
F@
Ci3FoHq6 As above with F(2) and H(3) interchanged (1)(2)—181-1 (1-3) 27 (2-3)45 371
C13F2H 60 F® 1-178 (2)-211 (1-3) <1 (2-3) 48 371
H(3)
pCH30C6H4 F(z)
C,3F;H,60 As above with F(2) and H(3) interchanged (1) -197 (2) —205 (1-3)24-5 (2-3)48 371
C13F4H¢C1L,O H Cl (1)}—116-3 (1A-1B) or (2A-2B) 203 380(a)
: (2)) -115-5and —118-6

(1)
F;

2)
Fa

W3)SAS JNPBUWOIB-UOU IPAI|E UB Jo ) 0} papuoq 4



C13F4H7BI'C12

Cl 3F4H7C13

Cl 3F4H1 0

Ci3FsHeO

C13F6H7Br

C13F6H8

CIBFGHS

As above with Br replaced by Cl

As above with Br and Cl replaced by H

(1)) -114-9 and -119-7,
(2){-116-5 and -118-0

(1)}—115-0 and -119-3,

(2)/—116-2 and —118-0
(1)}—115-5,
(3)f—114-9 and -119-6

(1)(4) —176-4, —179-6
—119-8 and —132-4,
(2)(3){—120-9 and —131-6

(1)(4) —177-4, —190-1
—121-6 and —134-4,
(2)(3){—123-0 and 1317

(1)(4) -178-3, —190-4
—122-5 and —132-4,
@) —122-6 and —133-8

—159, -161-25, —168

(1A-1B)}203
(2A-2B)J 183

(1A-18)}203
(2A-2B)J 172

(1A-1B) or (2A-2B) 209

(1-4)26  (2A-2B)|214
(3A-3B)}218

(1-4)28 (2A—2B)}218
(3A-3B)J 223

(1-4) 26 (2A-2B)}219
(3A-3B)f219

(1-2)(3-4) 13 (1-5) 26

380(a)

380(a)

380(a)

380(a)

380(a)

380(a)

381

Beq

LST



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,5FgHg —162-3, —163-9, —188-62 (1-2)7-5 381
C3F¢Hg FFy (1) -123-75 (2) —-180-75 (1-2)9 (2-3) 15 381
F (3) —194-25 (3-4) 75
“)F[,E !
l:-(Z) le'_l(u
Cy3F¢Hg F F H (1) ~125-25 (2) —180 (1-2) 45 (2-3) 15 381
F ; (3) —164-25 (3-4) 24
| /
u)FL -
Fm l}(s) I-.l“’
CisFyo “@ (1) -140-0 (2) -150-5 430
> (3)—146-9 (4)—1334
. (2) (9) —108-8
(9)F2 1)
C14FH16B1' X=Br -153-11 382
Fi X
C14FH;NO, As above with X=NO, -153-42 382
C4sFH,7 As above with X=H -152.77 382
C4FH N As above with X=NH, ~152-59 382

857
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C14FH230

C14F2H16

C14F 3H9

C14F4H1604

C14F6HaCls

C14F¢HeC1.0

1)

CH,|CHs0 ®)

®
H
F|
© 3 HOE)
HC D H
H,C [ CH,
H H

F F(l)

Isomer[a] (1-2)49-0 (1-3)5-5

(1) -153-05

(1) -194-6

—-106-90, ~109-95

(1)} -109-8 and —132-8
(2)p-110-4 and —-131-7
(3)) —122-8 and —137-7

(1) —100-6 and —127-1
(2) —124-6 and —135-2
(3) —103-6 and ~124-6

[b] (1-2)48-0 (1-3)0

(1-2)50-1  (1-3) 156

(F-F) 237

(2A-2B) p241

(1A-1B)}244
(3A-3B)) 263

(1A-1B) 254
(2A-2B) 255
(3A-3B) 253

373

382

463

Beq

239(a)

380(a)

380(a)

6ST



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C14F¢HeCLO (1) —109-0 and —131-8, (1A-1B) 243 380(a)
(2) —122-3 and —137-7, (2A-2B) 254
(3) —112-4 and —131-8 (3A-3B) 243
C14FsHeO F (1) —111:3, (1A-1B) 380(a)
. FO (2)7—110-8 and —113-3, or (2A-2B) ;248
. : () 1246 or (3A-3B)
F123D
0O
C1FsHO o (1)y-111-3, 380(a)
F;” (2)}—114-1,
e@
o]
C14F¢H,BrCl, (1)1-107-6 and —132-6, (1A-1B)) 247 380(a)
(2)}—111-9 and —130-1, (2A-2B) p245
(3)) -122-0 and —137-1 (3A-3B)J 263
C14F6H7C10 380(3)

(2)p—-111-2 and -127-3,

(1)}-—109-6 and —-133-0,
(3)) —123-9 and -138-1

(2A-2B) 0256

(1A-1B)}248
(3A-3B)J) 261

097
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Ci4FH,Cl3

C14F6H8

Ci14F¢Hs

C14FHeCl,

C14F6H3C12

C14F¢HgO

(2) p—111-9 and —130-6

(1)}—107-9 and —132-8
(3)) —122-2 and —137-4

-110-1, —110-6, —128-8

(1))—-110-5,
(2)}—110‘3 and -112-3,
(3))—124-7

(1) —=109-0 and ~133-2
(2) —122-0 and —137-3
(3) —110-8 and —130-6

(1) —98-3 and —-126-9
(2) —127-7 and —135-8
(3) —100-3 and —127-0

(2)p—111-2 and —128:6

(l)}—111-2 and —128-0
(3)) —124-8 and —142-1

(2A-2B) 0246

(1A-1B)}250
(3A-3B)) 261

(1A-1B)
or (2A-2B)}248

or (3A-3B)

(1A-1B) 247
(2A-2B) 260
(3A-3B) 241

(1A-1B) 257
(2A-2B) 253
(3A-3B) 252

(2A-2B) 0254

(1A-1B)}254
(3A-3B)J 265

380(a)

380(a)

380(a)

380(a)

380(a)

380a

Beg

19¢



Molecular formula Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

C14F6H10

C14F6H14 H

C14F6H14

C14F6H14

C14F12N2

Isomer [a]

[b]

(2)p—111-6 and —127-2

(1)}—109-2 and —129-8
(3)) —124-7 and —135-9

1) -121-5 (2)-191
(3) —170
(1) —123 (2) —186
(3) —160

(1)(3)(4) —141, —146, —148-5

(2) -164:5 (5)-190
(6) —195-5

(1)(3)(4) —139, —142, -147

(2) 164 (5) -197
(6)-178

(1) -113-0 (2) —138:6
(3)-91-1

(2A-2B) p255

(lA-lB)}248
(3A-3B)J 257

(5-7) 53

(5-7)55

380(a)

249

249

249

212

w9
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C4F14Hg CH,
(3) CH,

{1y 4)
2) (5)

C14F14H6

Ci4F1aN2

C14F1sH40;

C14F18H402

@  O(CH,),O

C14F13H402 )

(1) -218-5 (2)-1534 (1-4)28 (3A-3B) 220
(3) —121-6, -122-9 (5A-5B) 225

(4) —208-9

(5) —120-9, -124-2

(1) —218-0 (2) —153-5
(3) -123-0 (4) -209-0
(5) -123-0

(1)(2) —121-1, —131-8
(3) -164-3 (4) —138-5
(5) -97-5

(1) —153-4  (2)(5) —-115-5
(3)(4)-132-1

(1) -155-8 (2)(5) -117-C
(3)(4)—134-1

(1)(2) —145-5, —153-4 (4A-4B) or (5A-5B) 282
(3) —126-1 (6A-6B) 282
(4)(5)-127-8,—128-7and —133-5

(6) —114-3 and -119-3

377

377

212

356

356

356

Beq

€97



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C14F2,H,0, FY @ (1) —-180-2 (2) —189-2 2J(F-F) 290 237
®< ><E> (3) —115t0 —150
CO,CH,
) 3)
C,sFH6N -153-35 382
2J(F-H) 53 383
C;5FH,50
C;sFi6H2 (1) -199-1 (2) —126-8 (1-3) 40 (5A-5B) 254 377
(3) —145-2 (4) -150-1 (6A-6B) 252
(5) —-116-:3 and —121-4
(6) —133-9 and —142-9
Cy5F13HgO5 @ FO (1) -157-1  (2)(5) -117-2 356
G (3)(4) —134-4
()
5 O(CH,);0
Cy5F138HgO2 @ (1) -157-1  (2)(5) ~117-3 356

(3)4) —134-3

97
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CisFHis

C16F4sH1oNO,

C16F14H6

Ci16F16HeO4

C17FH3sN>80,

C17FH150,8

C17F¢H22CIP

- ‘Rl

CeH, R?

R'=H R?=CeH;
R'=CsHs; R’=H

F@——@NH; CF,CO;

CO,CH,
3) CO,CH,

1) @)

2)
CeH; H(il(s)
|

SO,C¢H,CH,p

@(Csnu)z
1

Isomer [a]

[b]

-91-02
—98-84

-154-70

(1) —205-5

(3)(5) -176-0, —189-7
(4)(5)(13)(14) —120-9, —123-8
(7)-151-1 (8) —124-0

(10) —205-3
(1) —218-1 (2A-2B) 230
(2) 1209, -122-5 (1-4) 30
(3) -152:1 (4) —208-2
(5) 1207
(1) -2185 (2) —120-0 (1-4) 30
(3)-150-2  (4) —207-8
(5) ~120-0
(1-2) 13-20
-92.64 (1-2) 13-98 (1-3) 6-23

-105-2, ~114, —-129-6
(1:1:1)

374

382

233

377

374

374

384

BB

§97



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Cy7F20H2 H (1) —216-8 (2A-2B) 218 377

(2) -121-3,-122-3 (6A-6B) 256

o ™ (3) -153-0 (4) -201-4 (7A-7B) 254

Y e ® (5) —124-3
(6) —117.0, —-119-7
(7) —132-6, —142-7
C1sFH;50 HY 4 -187:5 (1-2)57  (1-3)12 282
o.] &3 (1-4) 6 (1-5) 45
CeH;s
H&/ F"
SH e H®
C1sFH;50 o —187-13 (1-2) 57 (1-3) 10 282
C6H5
CeHj
F(l)
3) H(2)

C1sFH7 18 (F-C12) 8-6 336

TI~17 (F-C13) 16-2

(F-C16) 15-8

16 (F-C17) 180-5
(F-C18) 6-9

CisF2Hza (1-3) 50 (2-4) 50 385

99T

WASAS IPBWOIB-UOU IIPANE ue jo ) 0} papuoq g



C18F1403

C18F16

CISFIG

C19FH19

C 19FH2502

(0]
@p F*®
‘9’0 @ F 1% an

9

(2) -159-7 (4) —152-1
(5) —148-1 (6) —123-9
(7)(10) —155-8, —152-1
(8)(11) —162-3, —161-3
(9)(12) —157-0, —156-5

(2)-100:3  (4) -113-7
(5) -130-5 (6) —119-0
(7)(10) —136-4, —137-4
(8)(11) —144-9, —160-3
(9)(12) —148-7, —150-0

(2) —120-5 (3) —-113-6
(6) =929 (7)-1373
(8) —160-2 (9) —148-5

-232-5

(axial F)

(2-5) 20 (5-6) 20

(1-2) 60 (1-3) 18

(6-4H) 5 (6-6H) 50
(6-19H) 2-2 (6-C3) <1
(6-C4)9-2  (6-C5) 12-0
(6-C6) 167 (6-C7) 23
(6-C8) <1 (6-C10)2-0
(6-C19) <1

376

386(b)

386(b)
=)
2
1

282

387
[ d
)
Q2



Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

C 1 9FH2703

C19FH2903

C19F14

HO

(numbering as above)

HO \ﬁ} rest as above

H

(1) —158-4
(3) —160-7
(5) —140-2
(7) —148-4

(equatorial F)

(2)—141-8
(4) —-151-5
(6) —151-5
(8) —132-9

(6-4H) <1
(6-19H) 0
(6-C4) 14-7
(6-C6) 185
(6-C8) 11-0
(6-C19) 0

(6-6H) 49
(6-C4) <1
(6-C6) 179
(6-C8) <1
(6-C19)9-2

(6-6H) 50
(6-C4) <1
(6-C6) 178
(6-C8) <1
(6-C19) 9-2

(6-6H) 49
(6-C3) <1
(6-C5) 11-0
(6-C7) 18-4
(6-C10) 2-7

(6-19H) 3-6
(6-C5) 23
(6-C7) 27
(6-C10) 1-8

(6-19H) 4-4
(6-C5) 19-3
(6-C7) 20

(6-C10) 1-8

387

387

430(b)

897
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C20FH2504

C20FH,505

C30FH250,

CyoFH3,0

CaoF2Hzs

-F
RZ

CO,R!
R'=CH; R?=aH,CH,
R'=CH; R?=aCH,,8H

R=CO,CH,

.‘R ,

R'=CO,H, R?*=0F,pH
As above with R! = CH,OH, R? = oF ,8H

H

~147-1
-159-7

-127-8

2j(F-H) 55

2J(F-H) 55

2J(F-H) 55

388

389

389 o
-4
®

389

364

697



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,1FH2405 2J(F-H) 55 389
R=CO,CH
HO ‘\ . 2LI3
R :
RE
C21FH3102 As CzoFI"Ingz above with
R'=CO,CH;, R*=aF,8H 2J(F-H) 55 389
C,4F;H,50¢ (1) 169 (2) -167-6 (1-6H) 50  (1-7H) 35, 17 390
(2-8H) 30
C24F16H1004 OCOCH, —111-1 and —118-1, —131-9 (A-B) 296 370
(1:1)
OCOC(H,
C,sF>H,9BrO, ?H ,OCOCH, (6) —152-9 (9)-156-0 (6-6H) S0  (6-4H) 4 391(a)

(9-19H) 2 (6-7H) 50, 14
(9-8H)28 (9-11H) 8
(6-4C)7-5 (6-5C) 12-6
(6-6C) 168-8 (6-7C) 20-2
(9-8C) 25-2 (9-9C) 1739
(9-10C) 227 (9-11C) 35-3
(9-19C) 5-4

0LT
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C26FH35 05

C7FH4:0

C27FHas

C27FHa4sO

HO

HO

CO-CO-O(CH,),CH,

--CH,

2J(F-H) 49

(1-2) 50

-168-4 (F-C1) 52 (F-C2)18-1
(F-C3) 174-5 (F-C4) 189
(F-C5) 12:9 2J(F-H) 48

-170 (F-16aH) = (F-168H) =
(F-20H)=31

392

385
=
-]
-3
336
393
~
~3
-



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C27FHyy
-181:4 (F-C2) 21-3 (F-C3) 1669 336
(F-C4) 22:1 %J(F-H) 49
-168:2 (F-C2) 221 (F-C3)172:2 336
(F-C4) 221 (F-C1)8-8
C27F;H,5BrO;s oy F® (1) -176-0 (2) —147-3 (1-3) 47 388
- F(Z)
CO,R
R =pBrCH4CO-CH,
C27F;H,5BrOs (1)-179-3 (2) -147-3 (1-3) 47 1-4)9 388
N _F(Z)
R=pBl’C6H4CO'CH2
C37F;H330, (1-2) 45 285

@y (o]

(4% 4
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C28F2H34O7

C28F4H3305

C28F4H4005

C28F 4H4205

CasF4HysP;

C29F 4H4602

CaoFsHuaP2

?HZOCO~CH2CH3

co
--OCO-CH,CH,

As above with 1280H,12aH

As above with 1280H,12aH and 380H,3aH

| |
(CeH11),PC=CP(C¢H11),CF.CF,

CF,CO;

| 1
(CeH11),PC=CP(CsH11).CF,CF,CF,

(1) -169-3 (2) —-168-2

-106-4

-170

-107-7, -134 (2:1)

(1-6H) 50  (1-7H) 40
(2-8H) 30

(1-2) 43

(1-2) 46

(1-2) 55

390

285

285

285

384

393

384

Beq
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C;,F3H3504 (1) -86 (2) —165-8 (2-6H) 50  (2-7H) 35 390
(3) —168-4 (3-8H) 30
~105-8, -109-4 (1:1) 384

1
Ca2FsHyaP2 [(CsHu)zPC:(I:'CFzCFz]z

B. Miscellaneous studies

F-19 CIDNP studies have been made of the interaction of radicals with
perfluorocycloalkanes, perfluorocycloalkenes, and their partially
chlorinated analogues. (394) Dynamic F-19 NMR has been used to deter-
mine the rates of ring inversion of some isomeric octa- and deca-fluoro-
cyclohexanes, and perfluorocyclohexane. (395)

Association constants for the weak 1:1 complexes formed between
2,3,5,6-tetrafluoro-1,4-benzoquinone and benzene substituted and non-
benzenoid macrocyclic ethers have been determined. (480)

pLT
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V. FLUORINE BONDED TO A CARBON OF AN
AROMATIC SYSTEM, INCLUDING CONDENSED
ALICYCLIC AROMATIC SYSTEMS
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A. Fluorine nuclei in monofluorobenzene derivatives

Molecular formula Structure of compounds Chemical shifts (pm) Coupling constants (Hz) Ref.
CsFHCl, @ Cl -109-5 (1-2)9-6 397
‘”F@Cl
Cl q
CsFHCl, m-isomer of above -110-0 (1-2)7-2 397
C¢FHCl, p-isomer of above —-103-7 (1-2)2-4 397
C¢FH,Cl, 2 & -107-2 (1-2) 7-8 (1-3)4-2 398
OF Ci
Cl q
C¢FH,Cl, @ _Cl -106-1 (1-2) 8-2 (1-3) 19 398
WE 3
Cl C
C¢FH,Cl; Cl @ -106-0 (1-2)4-2 (1-3)14 398
{9
Ccl d
CeFH,Cl; Cl @ -116-6 (1-2) 6 398
“’F@Cl
Cl
C¢FH,Cl; @ _Cl -110-6 (1-2) 8 398
ll’F@>Cl
Cl
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C¢FH,Cl3Sn mF-CgH4-SnCl; -118-36 399(d),
400
C¢FH,4Cl3Sn p-isomer of above -122-92 399(d),
400
CsFH,NO mF-C¢HyNO -111-24 401
C¢FH,NO p-isomer of above -102-32 401
C¢FH,N; pF-C¢H4 N3 -82-8 (F-C4) 271-9 (F-C3) 25-2 502
(F-C2) 13-0
CsFH,N; mF-CsH4:N3 -111-81 401
CsFH4N; p-isomer of above -118-56 401
C¢FH; @ 3 (1-2)9-176 (1-3) 5-759 402
s “ (1-4) 0-348 (1-C1) —244.70 403
(1-C2) 20-98 (1-C3) 7-81
(1-C4) 3-18
Cg¢FH; As above (1-C1) —245.07 404
(1-C2)21-02
(1-C3)7-79 (1-C4)3-20
C¢FH,S mF-C¢H4-SH -113-02 405(d)
CeFHsS p-isomer of above -118-16 405(d)
C¢FHgNO mF-CsH4'NH-OH -113-56 401
C¢FHgNO p-isomer of above —-124-94 401
CsFBrs CGFst —80-3 396
CsF3H,NS mFV-CeHy SFEN (1) -108-3  (2) +109-0 414

CeF3HNS p-isomer of above (1) -100-3 (2) +103-4 414

W2)SAS JJBWOIE US JO ) § 0) papuoq J



C,FH,Cl,

C;FH,Cl,

C,FH,Cl,

C,FH;Cl,

C7FH6BI'
C,FHCI

C;FH4Cl

C,FHGNO;

C,FH4NO;

‘Z’CH3 cl -110

Cl _CH, -107

-108-3

w CH®Cl,

©

As above with CHCL, replaced by CH,Br
As above with CHCI, replaced by CH,Cl

3
@ CHg,j

CH,0 -121-9

OCH, -113-4

(1-2) 2-5

(1-4)0-22

(1-4) 0-545

(1-2) 8-416
(1-4) 0-652
(1-2) 8-858
(1-5) 5-169

(1-3) 5-204

(1-3) —0-226
(1-6) 7-735

398

398

398

420

420
420

421

407

407
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
1
C,FHgNO, OCH, -101-0 407
C,FH; @ CHY (1-2) 9732 (1-3) —0-253 421
(1-4) 0-144 (1-5) 6-008
L (4)
(16) 8-529
6) 5
C,FH,NO mF-Cg¢Hy'NH-CO-NH, ~113-05 401
C,FH,NO pF-C¢H,-NH-CO-NH, -122-04 401
C,FH,N,O, mF-CgH4 N=C(NH,)-NH-NO, -112-01 422(d)
C,FH,;N,0, pF-CeH4-N=C(NH,)-NH-NO, -117-09 422(d)
C,FH,0 @ _CHPOH® -119-39 (1-2) 5-301 (1-3) —0-203 423(n)
o (1-4) 7-477 (1-5) 1-233
® F (1-6) —0-78 (1-C5) 10-050
)

C7FH702S mF'C6H4-802CH3 -110-19 405
C7FH70zS pFC5H4'SOZCH3 -105-35 405
C,FH,S mF-C¢H,-SCH,4 —~112-88 405
C,FH,S PF-CgH,-SCH; ~118-01 405
C,FH;N; mF-CgHy-N=C(NH,), —-113-82 422(d)
C,FHgN; PF-CeHy-N=C(NH,), -124-68 422(d)
C,FHoN,O; mF-CgHs-N=C(NH,),-HNO, -111-34 422(d)
C,FHyN,O; PF-CeH4"N=C(NH,),-HNO; -115-42 422(d)

pFM.C¢H,-CHY’CN (1-2) 1-06 420

CsFH¢N

087
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CQFI'I7

CsFH,

CsFH,

CsFH,

CsFH;0

CgFH;0,S

CgFH,0,8

CgFH,S

CgFHgN
CgFH3NO,

o

TR YE

3

O,

838

As above with S replaced by NH
PF-CsH4'NH-CO,CH;

-123-32

—116-54

-113-04

-115-17

—117-60

-117-50
-1211

(F-C1) 12-4 (F-C2)252-4
(F-C3)21-3 (F-C4)3-6
(F-C5)3-5 (F-Cé6)9-0
(F-C7) 4.7 (F-C8)5-3

(F-C1)83 (F-C2)21-8
(F-C3) 248-2

(F-C4) 21-3

(F-C5)8:3 (F-C6)2-6
(F-C7) 2-4

(F-C1)3-3 (F-C2)8-1
(F-C3) 21-1 (F-C4) 249-7
(F-C8) 1-9

431

431

431

360(d)

360(d)

360(d)

360(d)

360(d)

360(d)
401
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Molecular formula Structure of compounds Chemcal shifts (ppm) Coupling constants (Hz) Ref.
CgFHgN,>0, mF-C¢H,-NH-CO-NH-CO-NH, -111-68 401
CgFHgN-O, p-isomer of above -120-22 401
CgFH, F -118-16 360(d)
CH,
Ok
CgFHyCl,Sn PF-CgH,4-SnCl,-CH,-CH; -119-44 400(d)
CgFHoN,O mF-C¢H4-NH-CO-NH-CH; -112-76 422(d)
CgFHgN,O p-isomer of above -122-51 422(d)
CgFH,(NO HO -133-2 432(b)
F<C:5>CH2~CH2-NH2
CgFH(NO, HO o -131.9 (1-2) £10-8 (1-3) ¥1-6 432(b)
HO @CH,-CH2~NH2
(8] e)!
CgFH,(NO, HO o —125-9 (1-2)11.0 (1-3)76 432(b)
HO CH,CH, NH,
@ FOV
CsFH;oNO, HO_F% -136+6 (1-2) 82 (1-3) ¥1-8 432(b)
HO<<:)>CHZ-CH2‘NH2
@ @
CgFH,oN; mF-CgH,-CH,-N=C(NH,), -114-4 422(d)
CgFH (N3 p-isomer of above -117-33 422(d)

87
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CsFH 1N,O3
CgFH1N4O3
CoFHgN

CoFHgN

CoFHgN

CoFH,O

CoFH,0

C,FH,0
CoFH,0
CoFHo

CoFHy

mF- C6H4 N CH2 N=C(NH2)2 N HNO3

p-isomer of above

As above with F at C6

As above with F at C7

As above with F at C5

As above with F at C6

As above with F at C5

-113-15
-115-14

—115-38

-119-73

—104-66
-115-60

-118-57

-115-5

(F-C3)3-5 (F-C4)4.7
(F-C5) 250 (F-Cé6) 192
(F-C7)9-1 (F-C8)24
(F-C92-5 (F-C10)16-4

(F-C4)5-3  (F-C5) 21-8
(F-Cé6) 250-1 (F-C7) 26-5
(F-C8)9-1 (F-C9)2-3
(F-C10) 10-0

(F-C4)2-7 (F-C5)4-8
(F-C6)7-5 (F-C7)19-3
(F-C8) 259-9 (F-C9) 11-9
(F-C10) 2-3

422(d)
422(d)
431

431

431

360(d)

360(d)

360(d)
360(d)
360(d)

434
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoFHoO o —116-87 360(d)
9@
CoFH,O As above with F at C7 -116-87 360(d)
CoFHgS S -116-54 360(d)
O
CoFHoS As above with F at C7 -117-18 360(d)
CoFHoSO, S0, -114-59 360(d)
F
CoFHoSO, As above with F at C7 —-116-31 360(d)
CgFH,,NO pF-C¢Hy-N=CH-O-CH,CHj, -120-4 401
CyFH;,; pF-CeH,-CH®(CH3), (1-4) 056 420
CoFH;;0,Si pF-CgH4-Si(CH;),0-CO-H -116-81 435(d)
CgFH13IP mF-C5H4-P+(CH3)3 I— —11095 405
CoFH5IP p-isomer of above -104-95 405
CyFH;58n mFCgH,4-Sn(CHj3); -113-78 399(d)
CoFH,35n p-isomer of above -113-38 (***Sn-F)9 (*'’Sn-F)9 399(d),
436
CoF3H, (1) —115-26 360(d)

‘”F@I>Fz

v87
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GoF;3Hy

CsF;3H,

C,0FH¢Br

C,0FHgBr
C,oFHeCl
C1oFHeCl
C1oFH6Cl
C;0oFH6Cl
C,oFHl
CoFHsl
C1oFHsl
C1oFHel
C10FHgNO,
C1oFHeNO,

mF-CgH,-CH,-CF,-CH,

p-isomer of above

7 J 2
R}, R?
63 '

1-F, 5-Br
2-F, 5-Br

As above with 2-F, 3-Br
As above with 1-F, 4-Cl
As above with 2-F, 6-Cl
As above with 2-F, 7-Cl
As above with 2-F, 8-Cl
As above with 1-F, 4-1

As above with 2-F, 6-1

As above with 2-F, 7-1

As above with 2-F, 8-1

As above with 1-F, 5-NO,

As above with 2-F, 5-NO,

0-38 relative to
m-fluoroethylbenzene

2-40 relative to
p-fluoroethylbenzene

-121-12
-116-09

-110-6

-122-81
-116-09
—115-26
-113-80
-121-92
-115-49
-115-19
-113-95
-119-53

—114-66

(F-H)7-2,9-3

360(d)

360(d)

405

@
(@)

439

405(p)
405(q)
405(q)
405(q)
405(p)
405(q)
405(q)
405(q)
405(p)

405(q)
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz) Ref.

CioFH,

CioFH,

C1oFH,
CioFH,

CyoFH;,

As above with 1-F, H

As above with 1-F, H

As above with 1-F, H
As above with 2-F, H

As above with 2-F, H

(1-2) +11-0 (1-3) +5-6 404
(1-4) 0-3 (1-5) +1-8
(1-7)0-4 (1-8)0-5
(1-C1) —251-18

(1-C2) +19-81

(1-C3) +8-36

(1-C4) +4-10

(1-C5) +3-18

(1-C6) 0-94

(1-C7) 1-82

(1-C8) +5-14

(1-C9) +16-40

(1-C10) +4-78

(1-2) 10-72 (1-3) 5-35 440
(1-4)0 (1-C1) 251-5

(1-C2) 199 (1-C3)8-3

(1-C4)4-0 (1-C5)3-3

(1-C6) ~0 (1-C7) 17

(1-C8)5-2 (1-C9) 16-5

(1-C10) 4-9

Assignments wrong; see ref. 440 431

(2-C1) 20-2 (2-C2) 2457 440
(2-C3) 25-3 (2-C4)9-0

(2-C5)1-2  (2-C6) 2-5

(2-C7)0-9 (2-C8)5-4

(2-C99-1 (2-C10) 0-7

(1-2) +10-0 (2-3) +8-9 404
(2-4) +5-5 (2-C1) +20-24

(2-C2) —246-02

(2-C3) +25-26

(2-C4) +8-93

987
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C,0FH7
C1oFH,S
C1oFH,S
C10FH;S
C1oFHgN
C1oFHgN
C1oFHNO,

C1FH,0

C1oFH,O
C10FHo 0,
C1oFH,Si

As above with 2-F, H

As above with 1-F, 4-SH

As above with 2-F, 6-SH

As above with 2-F, 7-SH

As above with 1-F, 5-NH,

As above with 2-F, 5-NH,
(o)

pF-CgHN

(o)

o

As above with F at C7

2 2
1 p2
3 R,R
10
3

2-F, 6-SiH;
2-F, 7-SiH,

-127-30
-117-75
—-116-05
-121-91
—118-78
-114-2

-116-88

-116-97

—108-56

-118-77
-117-84

(2-C5) 1-22
(2-C6) 2-63
(2-C7) 079
(2-C8) +5-39
(2-C9) +9-10
(2-C10) 0-98

Assignments wrong; see ref. 440 431
405(p)
405(q)
405(q)
405(p)
405(q)
401

360(d)

360(d)
224(a)
441(q)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1oFHyq -119-27 360(d)
F
CioFH As above -120-75 434
C,0FH;, As above with F at C2 —-121-8 434
Ci1oFH1,0 @ @ (1-2) 11-02  (1-3) 4-61 327
CH, FO (1-4) 6-97
@ CO-CH,CH,
C,0FH,CIO,Si pF-CHy4-Si(CH3),-O-CO-CH,(l -117-04 435(d)
C,0FH 5N NCH, -117-39 360(d)
00
C,oFH 12N As above with F at C7 -117-91 360(d)
CoFH;,S™ As above with N replaced by $* -112-20 360(d)
C,oFH,,S” As above with N replaced by S* and F at C7 —-115-81 360(d)
C,0FH;50,Si PpF-CeH,-Si(CH;3),0-CO-CH; -116.23 435(d)
C10FH14CISn pF-C¢H,-SnCl(CH,CHs;), -116-14 400(d)
CoFH;sPb mF-CgH,-CH,-Pb(CHj;)3 -114-04 442(d)
C,oFH,sPb p-isomer of above -120-70 442(d)
C10FH;5Sn pF-C¢H,4-CH,-Sn(CH3)5 -121-08 (*'°Sn-F) 24-5 436

(*’Sn-F) 23-5

88T
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CioF2He

CioF2Hs

CioFzHs

7 2 2
1 p2
6! 3 R.R
0

1-F, 5-F
1-F, 6-F
1-F,7-F
2-F,5-F
2-F, 6-F
2-F,7-F
2-F, 8-F

As above with 1-F, 8-F

As above with 1-F, 5-F

1-F, 6-F

1-F, 7-F

(1) —120-85
(1) -121-78
(1) -122-40
(2) —115-26
(2) —118-04
(2) ~115-69
(2) —114-81

—115-814

(1-8)58-8 (1-C1) —-255-4
(1-C8) -1-6

(1-C1) 254-5 (1-C3) 4-8
(1-C4)4-8  (1-CS) 5-6

(1-C1) 2569 (1-C2) 20-0
(1-C3) 177 (1-C4)8-3
1-c7H 23 (1-C9)9-4
(6-C2)2-6 (6-CS5)26-2
(6-C6) 252-3 (6-C7) 21-0
(6-C9) 4-4

Assignments may be in error;
see ref. 440

(1-C1) 250-7 (1-C2) 19-6
(1-C3)9-1 (1-C4)4-1
(1-C7)6-1  (1-C8) 6-0
(1-C9) 8-8 (1-C10) 16-7
(7-C3)3-0 (7-C5)4-9
(7-Ce6) 25-6 (7-C7) 255-3
(7-C8) 18-2 (7-C9) 3-0
(7-C10) 9-1

405(p)

405(q)

408

431
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

067

2-F, 6-F (2-6) 7 (2-C1) 254
(2-C2) 2469 (2-C3) 199
(2-C4)6-1  (2-C6) 3-1
(2-C8) 6-1 (2-C9) 4-2
(2-C10) 4-2
Assignments may be in error;
see ref. 440

2-F, 7°F (2-C1)25-6 (2-C2) 258-8
(2-C3) 216 (2-C4) 9-7
(2-C6)5-2  (2-C8) 2-4

(2-C10)10
Assignments may be in error;
see ref. 440
C,FHgN 8 1 405
7 2
1 p2
63 R.R
3 4
1-F,5-CN —-120-59 ()]
2-F, 5-CN -116-84 (@
C,,FH;0, As above with 1-F, 5-CO,H -121-20 405(p)
2-F, 5-CO,H —-116-84 (@)
Cy1FHo As above with 1-F, 3-CH; —123.96 405(p)
1-F, 5-CH,4 -121-97
1-F, 7 CH,3 -123-60
2-F, 4-CH;3 -117-68 Q@
2-F, 5-CH; -118-09
C;,FH,0,8 As above with 1-F, 4-SO,CH, -111-88 405(p)
2-F, 6-SO,CH; -111-78 (q)

2-F, 7-80,CH,3 -114-18
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Cumgs

Cl IFHIIOS

C.11FH;,Si

CFH;sN*

C;,FH;sN*
C11FH;6N3
C11FH6N3
C11FH17N,O;
C11FH17N40;
CuiFsHe

As above with 1-F, 4-SCH;
2-F, 6-SCH;
2-F, 7-SCH;

CH,0
F
CO-CH,CO-CH,

8 1

¥/ 2
1 2

o ,{ RLR
5 4

2-F, 6-SiH,CH3
2-F, 7-SiH,CH;

N*(CH,),
F

As above with F at C7
mF-CgH4-NH-C(NHz)=N-C(CH3);
p-isomer of above
mF-C¢Hy-NH-C(NH;)=N-C(CH3)3;-HNO;

p-isomer of above

1
7, 2 Rl R2
6 3 ’

4

5

1-F, 3-CF;
1-F, 4-CF;
1-F, 5-CF;
1-F, 7-CF;

—125-87
-118-01
—116-28

-137-5

—118-40
-117-60

-113-88

—115-33
-114-17
-125-27
-111-87
-115-35

(1) -119-30
(1) -114.72
(1) —-119-97
(1) —-121-29

405(p)
(q)

224(a)

441(q)

360(d)

360(d)
422(d)
422(d)
422(d)
422(d)
405

(p)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
2-F, 4-CF; (2) —116-91 q)
2-F, 5-CF; (2) -115-33
2-F, 6-CF; (2) -113-01
2-F, 7-CF; (2) —114-63
2-F, 8-CF; (2) —112-28
C,,FH, FatC3 (3-C1)2-44 (3-C2)2:36 404
(3-C3) —263-34 (3-C4) +25-78
(3-C5) +8:05  (3-C6) 0-52
(3-C7)2:02 (3-C8) 1-21
(3-C9) +4-20  (3-C10) +14-37
(3-C11) +10-14 (3-C12) 1-00
Fat C4 (4-C1)0-54 (4-C2)2-92
(4-C3) +27-71  (4-C4) -245-0
(4-C5) +22-75  (4-C6) +5-40
(4-C7 0-61 (4-C8) 2-12
(4-C9) 1-01 (4-C10) +9-79
(4-C11) <0-15 (4-C12) +10-25
F at C5 (5-C1)2-87 (5-C2)0-44
(5-C3)+8:09  (5-C4) +21-54
(5-C5) -259-9  (5-C6) 1-56
5-Cn1-11 (5-C8) 0-92
(5-C9)2-23 (5-C10) +3-95
(5-C11) +6-45 (5-C12) +19-34
C,2FHy FatC3 (3-C1)0:57 (3-C2)1-61 404

4¢s

(Numbering as above)

(3-C3) —245-48 (3-C4) +25-12
(3-C5)+6:93  (3-C6) 1-10
(3-C7)2-76 (3-C8) 0-58
(3-C9) +4-98  (3-C10) +17-22
(3-C11) +8:26 (3-C12) 1-48

(414
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C,.FH,

C12FHgN,0S

CIZFHIZN

CIZFHIZS

C12FHy5Si

1-F, 5-N(CH3).

As above with 1-F, 3-S(CH3);
2-F, 6-S(CH;);
2-F, 7-S(CHa)3

As above with 2-F, 6-SiH(CH3),
2-F, 7-S8iH(CHj;),

FatC4

FatC5

FatC2
FatC3
FatC4

-118-2
-113-3
-116-1

-121-81

—112-09
—111-00
—113-59

-118-05
-117-38

4-C1)0-39
(4-C3) +27-24
(4-C5) +22-70
(4-C7)0-74
4-C9H1-33
(4-C11) <0-12

(5-C1) <0-3
(5-C3) +7-43
(5-C5) —249-64
(5-C7) 1-47
(5-C9) +3-14
(5-C11) +6-94

(4-C2)2:53
(4-C4) -245-5
(4-C6) +5:70
(4-C8) 242
(4-C10) +10-18
(4-C12) +10-77

(5-C2)29-92
(5-C4) +20-46
(5-Cé6) 0-90
(5-C8) 1-46
(5-C10) +3-66
(5-C12) +19-18

448

(1-2)1:2 (1-3) 06 449

405

405(p)
@

441(q)

SIANBALIIP IUIZUIOIONGOUOUI U] [APNU dULION]]

€67



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1,FH;¢Sn oF-C4H,-Sn(CH,CH)3 —-93-38 (***Sn-F) 34 (''’Sn-F) 33 436
C,,FH;0Sn m-isomer of above —112-41 400,
399(d)
C;,FH;oSn p-isomer of above -112-62 400,
399(d)
C12F2chlzsn (mF- C6H4)2SI1C12 -116-94 400,
399(d)
C,,F;HgCl,8n p-isomer of above -116-14 400,
399(d)
Cy,F,HgN, mF-CcHy-N=N-CcH4-Fm (cis) —-111-05 401
(trans) —-112-04
C12F2H8N2 pFC5H4N=NC(,H4Fp (CIS) —-112-25 401
(trans) -109-71
C,,F>HgN, mF“’-C6H4-N=IlI-C(,H4-F‘2)m (1) ~-111-72 (2) -110-87 401
O
C12F2H8N20 pFC6H4N=NC5H4Fp —10926, —108-93 401
CleszNzo (mF-C6H4)2N-NO _111‘42, _110‘98 401
C,2F,HgN,O p-isomer of above —-115-79, —111-66 401
Ci2F,HoN (mF-CsHy),NH -111-77 401
C,.F2HoN p-isomer of above —122-45 401
C12F2H10N2 (pF'C5H4‘NH)2 -126-9 401
C2F>HoN, (pF-C¢Ha),N-NH; —121-6 401
C12F5H6N _1300, —1405, —1571, 451

oF-C¢Hy-NH
H

-159-6, —168-5

14
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Ci3FHo

C13FH9BI'C1

C,3FH,BINO,
C,3FHyCINO,
CIJFH9C12
C,3FH;oBr
C;3FH,Cl
Ci13FH1Cl
C,3FH;,CIO
ClSFHl ON
C13FH;(NO
C13FH,(NO,

C13FH;0NO;

CisFHp,

Cy13FH N0
Ci3FH11N20

5 4
612 133
Ol

< 5 5 0 - ™F

R=Br,X=Cl

As above with R =Br, X=NO,
As above with R=Cl, X=NO,
As above with R=Cl, X=Cl
As above with R=Br, X=H
As above with R=Cl, X=H
As above with R=H, X=Cl
As above with R=0H, X=Cl
pF-CcHy-N=CH-CcH;
pF-CsHy-NH-CO-CgHs

As C3FHgBrCl above with
R=H, X=NO,

As C,3FHgBrCl above with
R = OH, X = N02

As C;3FHoBrCl above with
R=H,X=H

As above

-113-32

~112-35
-112-41
-113-45
-113.96
-114-09
-116-52
~114-47
-117-5

-119-1

~115-50

—-113-12

-117-17

-112-90
-112-33

(F-C1) +22-88
(F-C3) +23-00
(F-C5) 1-00
(F-C7)1-01
(F-C9) +2-50
(F-C11) +1-99
(F-C13) +2-28

(F-C2) —245-0
(F-C4) +8-84
(F-C6) 0-50
(F-C8) 0-48
(F-C10) +8-68
(F-C12) 0-52

404

454(b)

454(b)
454(b)
454(b)
454(b)
454(b)
454(b)
454(b)
401

401

454(b)

454(b)

454(b)

401
422(d)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C13FI‘111N20 pFC6H4NHCONHC(,H5 —12195 401
C,3FH;;N,0 As above -121-48 422(d)
C13FH11N205 S /N (0] (1-2) 0-5 449
\_x NCH?
CH,
F

C13FH110 pF‘Cgl’IA'CH(OH)’CﬁHs —-115-30 454(d)
C3FH;,N, PF-CsHy'N=N-N(CH;)C¢H; -117-0 401
C13FH;,N;, mF-CsH,"N=C(NH,)-NH-C¢Hj5 -113-15 422(d)
C;3FH 5N, p-isomer of above —123-85 422(d)
C,3FH;3N405 mF-CgHy-N=C(NH;)NH-C¢H;s-HNO; -111-59 422(d)
C13FH,;3N,O; p-isomer of above —-115-90 422(d)
CysFH sN™ . . 405

7 2

1 p2
6 3 R.R
5 4

1-F, 4-N(CH,)3 -116-56 (p)

1-F, 5-N(CH3)3 -116-98

2-F, 6-N(CHa)3 -113-60 Q@

2-F, 7-N(CH,)3 -114-31
C;3FH,sP* As above with 1-F, 4-P(CH3)3 -111-75 405(p)

2-F, 6-P(CH,)3 -111-45 q
2-F, 7-P(CH;)3 -114-11

96T
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C13FH15Si

C13FH,58i

C1aF2HgN,
C13F,HgN,
C,3F;HoBr
C3F,HoCl
C13F2Hyg
C13F2HoN,0
Ci3F2H1oN,0
C13F2H;,0

CysFH7N

CisF4Hg

CisFHg

CnFngN

As above with 1-F, 5-Si(CH3);
2-F, 5-8i(CHj3);
1-F, 7-S1(CH,);
2-F, 8-Si(CH3);

As above with 2-F, 6-Si(CH3)3
2-F, 7-8i(CH3)s

(mF-C¢H, N=),C

p-isomer of above
(pF-C¢H,),CHBr

As above with Br replaced by Cl
As above with Br replaced by H
(mF-C¢H4-NH),CO

p-isomer of above

(pF-CsH4).CH-OH

F  cH,
pF-CgH, CeHy-CF3m

pF-C¢H,-CeHy'CF3p

H

—121-47
-117-92
—123-23
-115-78

-117-77
-117-17

-111-51
-117-12
—113-53
—113-65
—-116-73
-112-87
—120-98
-114-75
—136-6, —143-3, —173-8 (1:1:2)

+1-35 relative to compound with
CF,; replaced by H
+1-65 relative to compound with
CF; replaced by H

—118-7, -137-3, —146-2.
—157-1, —166-5

405(p)
@
(p)
@

441(q)

401
401
454(b)
454(b)
454(b)
401
401
454(b)
451

405

405

451
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C14FHgN; 8 1 457
' i R', R’
6 3 ’
5 4
1-F, 4-C(CN); -114-26 (p)
2-F, 6-C(CN), -111-78 (@
2-F, 7-C(CN), -113-11
C,4FHgBr PF-C¢H,-C=C-CcH,y Xp X=Br -110-79 454(b)
C,4FHgCl As above with X =Cl -110-85 454(b)
C14FHgNO, As above with X =NO, -109-25 454(b)
C,4FHy As above with X=H -111-49 454(b)
C4FHy (9-C1) +5-50 (9-C2)0-71 404
(9-C3)2-42 (9-C4) 1-41
(9-CS5) +3-19  (9-Ce) 0-52
(9-C7)1-40 (9-C8) +6-29
(9-C9) —251-63(9-C10) +19-81
(9-C11) +9-88 (9-C12) 1-09
(9-C13) +5-68 (9-C14) +18-79
C14FH10B1' pFC6H4CH=CHC6H4Brp cis —113-77 454(b)
trans —113-54
C,4FH;oBr,Cl pF-C¢H4 CHBr-CHBr-C¢H,-Clp erythro —111-94 454(b)
threo —111-99
C;4FH(B1,NO, PF-CsH,-CHBr-CHBr-CsH,-NO, p erythro —111-44 454(b)
threo —111-08
Cy4FH,¢Bry pF-C¢H,4-CHBr-CHBr-CgH,-Brp erythro —111-92 454(b)
threo —111-90
C14FH;Cl pF-C¢Hy CH=CH-Cg¢H,-Clp cis —113-83 454(b)

trans —113:62

867
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C14FH10NO2

C14FH11

C,4FH,,Br;

C,4FH,,Br
C,4FH;,BrO
C14FH;,Cl
C14FH;,Cl
C,4FH;,CIO
CiFH12N

C14FH2N;0,8

C14m12N307S
C14FH13
C14FH13
C14FH130
C,4FH;30
C14FH1302
C1sFH N
C,4FH¢Br

PF-CeHy-CH=CH-C¢H,-NO,p
pF-CgH,-CH=CH-CgH;
pFC6H4CHBrCHBrC6H5

pF-C¢H4-CHBr-C¢H-CHjp
pF-C¢Hy CHBr-CgH,-OCH;p
PF-CeH,-CHCI-C¢Hy-CHsp
pF-C¢Hy-CH,-CH,-CeHy-Clp
pF-C¢H,-CHCI-CgH,-OCH;p
pF-CeHy-CH=CH-CsH,-NH,p

O,N
mF-CsHy-S(CH3); O NO,

O,N
p-isomer of above
pF-CgHy-CH,-CH,-CoHss
pF-CgH4-CH,-C¢Hy-CHsp
pF-C¢Hy-CH,-CsH,-OCH,p
pF-CgHy-CH(OH)-CcH4-CHjp
pF-CgHy-CH(OH)-C¢H4-OCHap
pF-C¢H,-CH,-CH,-CsH,-NHyp

O~

X

Br

~w 3 o

cis —112-55
trans —111-87

cis —114-51
trans —114-28

erythro —112-36
threo —112-55

-114-18
-114-27
—114-33
—116-86
-114-42

cis —115-35
trans —115-63

—108-18

-104-56
~117-32
~117-39
~117-43
-115-61
~115-73
-117-71

-109-94
-113-91
-119-70

454(b)

454(b)

454(b)

454(b)
454(b)
454(b)
454(b)
454(b)
454(b)

422(d)

422(d)
454(b)
454(b)
454(b)
454(b)
454(b)
454(b)

459(f)
458
460
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C14FH,6C1 As above with X =Cl o -109-95 459(f)
m —113.92 458
p —119-01 460
C14FH 6l As above with X =1 o —109-97 459(f)
m -113.92 458
p —119-05 460
C14FHsNO, As above with X =NO, o —109-89 459(f)
m —113-81 458
p —11873
CisFH,, As above with X=H o —109:42 459(f)
m —114-21
p —-119.71
C,4FH,,Ge 8 1 442
’ 2 RL R?
6 3 ’
s 3
1-F, 4-CH,Ge(CH3); -127.73 (p)
2-F, 6-CH,Ge(CH;); -119-23 (q
2-F, 7-CH,Ge(CH;); -117-31
Ci14FH,;0 o -109-83 459(f)
OH m -114-17 460
F p —119-48
C14FH;;Pb 8 ! 442
7 2 1 R2
R,
©E©)
s 4
1-F, 4-CH,Pb(CH,), —128-21 (p)
2-F, 6-CH,Pb(CH3), -119-62 (q)
2-F, 7-CH,Pb(CH3); -117-25

00¢
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C,4FH;,Si

C14FH17Sn

C14sFH;gN

CIAFHIBN

C14FH N

C4F,Hg
C14F,HgN;0;
C14F,HgN20;
C1aFaHjo

C14F2H;0Br;

C,4F,H 1N;O,
C14F2Hl 1N302
C14F,Hjo
C14F2H 48n
C,4F3H 1480

As above with 1-F, 4-CH,Si(CH;);
2-F, 6-CH,Si(CH3);
2-F, 7-CH,Si(CH3)3

As above with 1-F, 4-CH,Sn(CH3;);
2-F, 6-CH,Sn(CH3)3
2-F, 7-CH,Sn(CH,)3

F

(oK)

NH,

F

As above with NH, replaced by NH3

pPF-CeH,-C=C-CcHy-Fp
p-isomer of above

pF-C¢Hy CH=CH-CgH,-Fp
pF-CgHy-CHBr-CHBr-CgHyp

(mF-C¢H,-NH-CO),NH
p-isomer of above
pF-C¢H,-CH,-CH,-CsHy-Fp
(pF-CeHa)2Sn(CH3),

m-isomer of above

~ 3 o

3 o

~

-127-713
-119-17
-117-33

—128-49
-119-63
-117-28

-131-1

-109-76
-114-20
-119-57

-110-50
-113-17
-117-53

-111-17
—110-82
—117-85

cis —114-10
trans —114-01

erythro —112-05
threo —112-10

—112-47
—119-69
~-117-00
-112-65
-113-22

442(p)
(q@)

442(p)
()

461

459(f)
458
460

459(f)
458
460

454(b)
401
401
454(b)

454(b)

401
401
454(b)
399(d)
399(d)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C14F2H16 -109-97 459(f)
F -113-98 458
F -119-05 460
C14FsH BN FY (1) -120-4 (2) ~146-2 461
: N: H; B:F4-(2)
C,sFHgN PF-C¢H4 C=C-C¢Hy-CNp -109-54 454(b)
ClsFHl(]szN pF' C6H4‘CHBTCHBTC6H4CNP erythro -111-54 454(b)
' threo —111-25
ClsFHloN pFC6H4CH=CHC6H4CNp cis —112-82 454(b)
trans —112-20
C15FH11 pF'C6H4CECC5H4CH3p -111-86 454(b)
C,sFH;;0 PF-C¢Hy-C=C-CsH,-OCH3p -112-17 454(b)
C,sFH;s pF-C¢Hy-CH=CH-CcH4-CH;p cis —114.77 454(b)
trans —114-68
C,sFH,3Br, PF-C¢H,4-CHBr-CHBr-CgH,4-CHsp erythro —112-50 454(b)
threo —112-81
C;15FH13Br,O pF-C¢H4-CHBr-CHBr-CgH,-OCHsp erythro —112-57 454(b)
threo —112-90
C;sFH,3N,08 S CO-NHCH, (1-2) 1-8 (1-3)0-8 559

= NCH?
" ?

3

m
F

0¢
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CISFHIBO

CISFHIS
CISFHISO

CisFHiN

CysFH 6N
C15FH,,0
Cy5FH,170,
C1sFH1Cl

C15FI-119

CISFH19O

CisFH150

C15F4H10

CysF4H;0Br;

C15F4H12

pF-C¢Hy-CH=CH-C¢H,-OCH3p

pF'C5H4'CH2‘CH2'C6H4‘CH3P

pFC6H4CH2CH2C6H40CH3p

Lo~

As above with R=NC
As above with R=CHO
As above with R=CO,H
As above with R =CH,Cl

As above with R=CHj;

As above with R = OCHj;
As above with R = CH,OH
pF-CsHy-CHBr-CHBr-C¢H4 CF5p

pF-CsH4CH, CH,-CgHyCFap

R=CN m

~ 3 o

N 3o

cis —114-93
trans —115-04

—117-45
-117-47

-113.84
-118.94
-113-86
~119-25
~119-37
~119-35
~109-59
~114-24
~119-63
~109-86
~114-10
-119-33
~119-62

cis ~113:27
trans —112-78

erythro —111-64
threo —111-42

-116-57

454(b)

454(b)
454(b)

459(f)
458

459(f)
459(f)
459(f)
459(f)
459(f)

464

459(f)
458
460
459(f)

454(b)

454(b)

454(b)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,6FHo (3-C1) +8-00 (3-C2) +21-40 404
(3-C3) -257-4 (3-C4) 1-00
(3-C5)1-44 (3-C6) 1-50
(3-C7)0-25 (3-C8) 1-07
(3-C9) 0-59 (3-C10)1-05
(3-C11) 0-85 (3-C12)2-14
(3-C13)3-96 (3-C14) +2-81
(3-C15) +6-73  (3-C16) +19-41
C16FHy (1-C1)-251-1 (1-C2) +22-17 404
(1-C3) +8-21 (1-C4) 1-75
(1-C5) 2-99 (1-C6) 2:06
(1-C7)1-08 (1-C8) 2-44
(1-C9)2-45 (1-C10) +4-59
(1-C11) +15-36 (1-C12) +2-97
(1-C13) 0-60 (1-C14)1-11
(1-C15)+3:70  (1-C16) +5-65
Cy16FHy As above with F at C2 (2-C1) +22-75 (2-C2) —244-46 404
(2-C4) +391 (2-C5)0-70
(2-C6)1-03 2-C7)1-11
(2-C11) +9-58 (2-C13)1-37
(2-C15)0-92  (2-C16) 0:79
Ci6FHo As above with F at C4 4-C1)1-20 4-C2)1-12 404
(4-C3) +4-42 (4-C4) -253-0
(4-C5) +19-96 (4-C6) +6-06
(4-C7) <02 (4-C8)2-58
4-C9)0-75 (4-C10) 0-44
(4-C11) +3-15 (4-C12) +20-07
(4-C13) +9-68 (4-C14)1-3

(4-C15) 0-63

poe
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C,6FH,508 w ) S -116-8 (1-2) 8-5 (1-3) 8:5 465
F| (1-3) 60
3) CH(CH,),
@
(o]

C6FH;5 (4-C1) <0-:3 (4-C2)0-42 404
(4-C3) +3-56 (4-C4) —242-10
(4-C5) +25-68 (4-C6) +1-81
(4-C7)<0-3 (4-C8) <0-3
(4-C9) 2-41 (4-C10) 0-86
(4-C11) +6-75 (4-C12) +16-55
(4-C13) +8-74 (4-C14) 1-91
(4-C15)1-11 (4-C16) +6-75

Ci6FHis (8-C3)18-3 (8-C4)4-9 466
(8-C5) 49 (8-C8) 248-4
(8-C16) 3-7

Cy6FHis (8-C3)19-5 (8-C4)4-9 466
(8-CS) 3-7 (8-C8) 2466
(8-C15) 4-9

C,6FH;s 2 1 (4-C3) 183 (4-C4) 245-5 466

3 (4-C5)22-0  (4-C6)7-3
a @ @-CN24  (4-C8)6-1
7

trans —115-91
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C16FH N PF-CsH4-CH,-CH,-C¢H,-N(CH,),p -117-79 454(b)
C16Fl'llsN @_@ R= CHch 14 -119-30 459(f)
F
C16FH 100 As above with R = CO-CH; p —119-28 459(f)
CI(,FHsz As above with R = OCOCH3 o -109-97 459(f)
m -114-01 458
p -119-16 460
C16FH,NO As above with R=NH-CO-CHj, o -109-83 459(f)
m -114-12 460
p -119-43
C16FHa; As above with R = CH,-CH, m —114-24 459(f)
p -119-64 464
C16F,H,58n (0F-CgH,)28n(CH,CH3), -93-18 (*'°Sn-F) 34 (*'7Sn-F) 33 436,
399,
400
C16F2H;58n m-isomer of above -112-87 (***Sn-F) 21-5 436,
(*'’Sn-F) 20-5 399,
400
C16F2H S0 p-isomer of above -112-49 (*'%8n-F) 8-5 (*'’Sn-F) 8-5 436,
399,
400
C,,FH,,0 F 5 -137-3 462
(CH,),CHO ‘
C17FH2102 R = C02CH2CH3 -119-27 459(f)

Oy~
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C17FH2,;Cl
C,7FH2,NO
Cy7FHz3

C17FH23O
C17FH30

C17m25

C,3sFHgBiClg
C,;gFHClsP
C;sFH;(BiCl,
C1sFH;0CLIN
C1sFH,0CLP
CysFH;;0

CisFH1:0

ClsmlzBiClz

As above with R =CCI(CH3;), -119-41
As above with R=CO-N(CH;), -119-41
As above with R=(CH;),-CH; -119-65
As above with R = C(OH)(CH3), -119-70
F R =CH(CH,), —137:6
(CH,),CHO @gh
o -109-35
Sn(CH,), p —-119-71
F
pF-CsHyBi(3,4,5-Cl3C¢H3)» -110-49
As above with Bi replaced by P -108-75
pF-C6H4-Bi(3,4-C12C5H3)2 —111-55
As above with Bi replaced by N —-116-43
As above with Bi replaced by P -110-05
@ -124-0
CO®
F
-121-0
3O
F
pF-C¢Hy Bi(CeH,-Clm), -114-2

(F-H) 13-3

(F-H) 7,12

459(f)
459(f)

459(f),
464

459(f)
462

459(f)

467(d)
468(d)
467(d)
467(d)
468(d)
439

439(b)

467(d)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,1sFH,BiCl, pF-CeH4-Bi(CsHy-Clp), -113-78 467(d)
C13FH;,CIbN PpF-CsHys-N(CsH,-Clp), -118-29 467(d)
C,sFH;,C,N pF-CeH4'N(CsHy-Clm), -117.37 467(d)
C,sFH,CL,P pF-C¢H,-P(C¢H4-Clp), -111-45 468(d)
C,3FH;,Cl,P pF-CsH,-P(C¢Hy-Clm), -110-75 468(d)
C13FH;,Cl1,Sb pF-CeH,-Sb(CsHy-Clp), -111-53 467(d)
C,18FH1,CL,Sb pF-CsHy-Sb(CgHy4-Clm), -111-10 467(d)
C1sFH 14Bi PF-CsH,4 Bi(C¢Hs), -113-26 467(d)
CsFH 4N As above with Bi replaced by N -119-75 467(d)
CgFH, 4P As above with Bi replaced by P -112-15 468(d)
C,8FH14Sb As above with Bi replaced by Sb -112-57 467(d)
C,sFH,;4CINOS S 2) O -120-0 (1-2) 85 (1-3) 6-5 465
CL IOk
3
HO  (cH,),N(cH,),
C1sFH;s ] -119-72 459(f)
C,gFH;s As above with Bu' replaced by Bu' -119-65 459(f)
464
C13FH;3;:Sn mF-C¢H,-Sn[(CH,)3:CH;15 —113-58 399(d)
C,gFH3,Sn p-isomer of above —-113-52 399(d)
C,3FH34,NO,P,Pt trans-[P(CH,CH,);],Pt(CsH4F)NO, m ~115.07 469(d)

p—122-13

80¢
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C 1 3FH34N3P2Pt

C1sF2H15CINOS

C1sFsHi5Bi
C13F3H12CISH

C|3F3H12Clsn

CigF3H1oN
C1sF3HiN
C1FsHiaN
CigF3H 1P
CysF3H P
CisF3Hi,5b
C,9FHCl,
CyoFH;;Cly
CisFH13

C,9FH,3Cl,
C19FH,153Cl,

As above with NO, replaced by N3

Wp X S ()
(4) Cl

HO  {cH,),N(CH,),

(pF-CcHy)sBi
(mFC6H4)3SnCl

p-isomer of above

(mF-CsH4)sN

p-isomer of above

As above

As above with N replaced by P
PF"-CeHy-P(CeHy'Fm)
(pF-CgH,)3Sb

PF-CsH,4 CH(3,4,5-Cl3C6Hy),
pF-CgH,-CH(3,4-Cl;C6H3),

oSS

F
pF C6H4' CH(C5H4 Clm )2
PF-CsH, CH(CsHy4-Clp),

m—115-33
p—122:96

(1)~-117-0  (2) -119-6

-112-83
-111-92

-110-15

-111-13
-119-83
-120-05
-111-85
(1) -111-25
-112-02
—113-88
-114-96
-123-6

-115-90
-115-97

(1-3)8:0
(1-5) 5-5
(2-7) 65

(F-H) 10-3

469(d)

465

467(d)

399(d),
400

399(d),
400

401
401
467(d)
468(d)
468(d)
468(d)
467(d)
467(d)
439

467(d)
467(d)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,oFH,s As abov= with Cl replaced by H -116-90 467(d)
ClgmlsNgo pFC6H4NH'CO'N(C6H5)NHC5H5 —120'8 401
C19FH,50 -119-40 459(f)
F CO-Bu'
CioF3H)3 (pF-CsHg);CH -116-32 467(d)
C;oF3H;3N,0 (pF-CgH,4)2N-CO-NH-C¢H,4-Fp -120-5, -116-0 401
C;9F3H,58n (mF-CgH,4)3SnCH; -112-58 399(d)
CyoFH;s -110-6 (1-2) 6-3 (F-H) 15-4 439
&8
a’CH; F(l)
C,0FH4Na0,S (5-C3)2 (5-C4) 23 475
(5-C5) 243 (5-C6) 23
5-CNH8 (5-C8)9
(5-C9) 3
C,0FH;,0,8 As above with Na replaced by H and S(O)CH; (Z)-isomer (5-C3)3 (5-C4) 24 475
replaced by SCH; (5-C5) 243  (5-C6) 23
5-CH 9 (5-C8)9

(5-C9) 3

o1e
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C0FH;7058

C20FH;4Bi
C20FH3BiO,
C20FH N
Cy0FH;sP
C20FH; 5P
C20FH,3Sb
C20FH;oNO,

C2oFH,
C30F2H26Sn
C20F2H36Sn
C20F3H14N;0,
C2oF3H14N30,
C,0F3H1,Sn
Cz0F3H;7Sn

As above with Na replaced by H

pF-CcHy-Bi(CsHy-CHj p)2

PF-CsHy Bi(C¢Hy-OCHs p),
PF-C¢Hy-N(CsHy-CH3p),

As above with N replaced by P
pF-C¢Hy P(CeHyCHam),
PF-CeH,-Sb(C¢Hy-CH; p)2

F@_@CGHiNOZ ?

As above with NO, replaced by H
(mF-CgHy)2Sn(CH,-CH,-CH,-CH3),
p-isomer of above
mF™M-CgHy-N(CO-NH-C¢Hy-Fm),
pF-CeHsN(CO-NH-CsH,-Fp),
(mF-CgHy4)3Sn-CH,-CHj;

p-isomer of above

(E)-isomer (5-C3)2

(5-C5) 241
(5-C7)9
(5-C9)3
(Z)-isomer (5-C3)2
(5-C5) 245
(5-C7)9
(5-C9)3
(E)-isomer (5-C3)2

(5-C5) 244
(5-C7) 9
(5-C9) 2

—-113-65

-113-56

-120-92

-112-65

—112-45

-112-57

-119:23

-119-42

-112-99

-112-70

(1) —111-60

-112-90, ~119-0

-112-45

~111-84

(5-C4) 24
(5-C6) 23
(5-C8)9

(5-C4) 24
(5-C6) 23
(5-C8)9

(5-C4) 24
(5-C6) 24
(5-C8) 7

475

475

475

467(d)
467(d)
467(d)
468(d)
468(d)
467(d)
459(f)

459(d)
399(d)
399(d)
401
401
399(d)

400,
399(d)
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Molecular formula Structuse of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C21FHyo pF-CsH4 CH(C¢H,4-CH3m), -117-09 400,

467(d)
C2:FHyo pF-C¢H4-CH(CsHs-CH; p), -117-13 467(d)
C,,FH;40, PF-CsHy-CH(CgHs OCHam), —116-83 467(d)
C1FH;50, PF-CsH,4 CH(C¢H4-OCH; p), -117-28 467(d)
C21F3N30; (mF-C¢H4-NCO); -112-30 401
C,1F3N;3;0; p-isomer of above -112-76 401
C;1F,Hi, pF-CeH,4 CH(CH,4-CF3m), -113-56 467(d)
C2,FH,1058 s CH,-CO,-CH,-CH, (5-C3)3 (5-C4) 24 475

F (5-C5) 247 (5-C6) 23
CH, (5-C7)~9 (5-C8)9
(5-C9) 3 (5-C10) 1-5
H
CH,S(0)

C»,FH,4BiN, PF-C¢Hy Bi[CeH4-N(CH3), pl, -114-35 467(d)
C,,FH4N,P As above with Bi replaced by P —-114-35 468(d)
C,,FH 4N, As above with Bi replaced by N —124-45 467(d)
C22F3H,Sn (mF-CgH,)3Sn(CH>);CH; -112-40 399(d)
Cy2F3H;z,8n p-isomer of above -111-86 399(d)
C22F4Hy00 H -136-1 462

(OI9=
(CH,;)CHO C¢H,CF,p

H

(4¢3
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Ca23FH;5N,
C24FH,(CloSi
C,4FH;5ClgSi
C24FH;6CINp
C,4FH,(CINP
C,4FH,¢Cl15Si
C24FH;6N,OP
C24FH;(N,OgP
C24FH;3CINP
C,4FH,;sCINP
C,4FH,sCINP
C,4FH,sCINP
C,4FH,3N,0,P
C,4FH;3N,0O,P
C,4FH oNp
C,4FH,oNP
C24FH;oNP
C24FH, 081
C24FH,oSn
C24FH;08n

C24FH;;0;

PF‘C6H4‘CH[C6H4‘N(CH3)3P]2 -117-90
PF-CeH,8i(3,4,5-Cl3CH)3 ~106-75 (—6-4)
PF-CgH,-Si(3,4—Cl1,CeHi)s —108-15 (~5-0)
mF-C¢Hy-N=P(C¢H,-Clp)s -114-20
p-isomer of above -127-01
PF-CeHy-Si(C¢Hy-Clm)s -109-15 (-4-0)
mF-CgH4(CeHs),P=N[2,4,6-(NO,)3CsH;] —-109-60
p-isomer of above —-104-90
mF-CgH4(C¢H;),P=N-CgH,-Clp —-110-62
p-isomer of above -106-83
mF-CeH,"N=P(C¢Hs),-CcH,4-Clp -114-66
p-isomer of above -127-76
mF-CgHy4(CeH;s),P=N-CsH4-NO,p —109-89
p-isomer of above -105-57
mF-C¢H4(CeHs),P=N-CgHs —~MO0-88
mF-CgHy-N=P(C¢Hs)3 -114-84
p-isomer of above —128-20
pF-CsHy4 Si(CeHs); —110-85 (-2-3)
mF-CgH4-Sn(CgHs)s —-113-58
p-isomer of above -111-46
H R=C¢H,CO,Prp —-137-0

F
(CH,),CHO

H

467(d)
476(d)
476(d)
477(d)
477(d)
476(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
476(d)
399(d)

400,
399(d)

462
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,4F,H gNP mFV.CgH,-N=P(CsHs)CeHy FPm (1) -114-66 (2) —-110-63 477(d)
C,4F,H NP mF®.CgH,-N=P(C¢H;5)C¢H4 F¥p (1) -114-68 (2) —106-85 477(d)
C,4F,H, NP PFV.CeH, N=P(CsHs)C¢H4 FPm 1) -127-76 (2) -110-77 477(d)
Ca4F;H gNP PFV.CeH, N=P(CsH;)CsHa FPp (1) —127-82 (2) —107-06 477(d)
Cp4F2H;5Sn (mF-CgHa),Sn(CeHs), -112-16 399(d),
400
Ca4F2H;3Sn p-isomer of above -111:42 399(d)
C24F3H N OGP (mF-CsH,)3P=N[2,4,6-(NO,)3CsH,] —108-81 400,
477(d)
Cy4F3H14N4OgP p-isomer of above -104-11 477(d)
C,4F3H;6CINP (mF-CsH,);P=N-C¢H,-Clp -109-89 477(d)
C,4F3H,sCINP p-isomer of above -106-12 477(d)
C,4F3H; 6N, 0,P (mF-CgHy)sP=N-CsH,-NO,p -109-17 477(d)
Cy4F3H gN,O,P p-isomer of above —104-86 477(d)
C,4F3H; ;NP (mF-CgH,);sP=N-C¢Hj -110-15 477(d)
C,4FsH ;NP p-isomer of above —106-58 477(d)
C,4F3H;,8n (mF-CgH,)3SnCgHs -114-32 399(d),
400
Cy4F3H;78n p-isomer of above -111-30 399%(d),
400
Cp4F H; NP (mF®-CgH,)sP=N-CsH,-F®m (1) -109-89 (2) —-114-31 477(d)
C24F4H; (NP (mFV.CgH,)sP=N-C¢H,-F®'p (1) -110:00 (2)— 477(d)
C24F H; (NP (PFV-C6Hy)sP=N-C¢Hy FPm (1) -106-10 (2) -114-32 477(d)
Cp4FH NP (pFV-CsH,)sP=N-CsH-F®p (1) —106-36 (2) —127-32 477(d)

4 19
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Ca4F4H;6Si
C24F4H16Si

C24F 4H 16Sn

C24F4H 155]’1

C24F4H155n

C24F4H 1 GSn

C24F4H158n

CasFH sN,P
CasFH gN,P
C,sFH,5CLINP
C»sFH;5Cl,INP
C,sFH,;CIINP
C,sFH,; CIINP
C,sFH,;NOP
C,sFH,;NOP
C,sFH,), NP
C,sFH; NP
C,sFH,;1N,0,P
C,5FH,1N,0,P
C,sFH;,INP
C,sFH,;INP

(PF-CsHa)4Si
PFV-CeH,Si(CeHyFrm),
(mF-CgHa)Sn

(mF®-C6Ha);SnCeH  FPp
(mF®-CeH,)2Sn(CeHy F¥p),
mF-CeH,-Sn(CeHy FPp)s
(pF-CgHa)aSn

mF-C¢Ha(C¢Hs):P=N-C¢H,4-CNp
p-isomer of above

mF 'CGHA'N(CHS)P+(C6H4'CIP)3 I
p-isomer of above
mF'C6I{4(C6HS)2P+N(CH3)C6HA'Clp I
p-isomer of above
mF-CegH4(CsH;)2P=N-CsH, OCH; p
p-isomer of above
mF-CgH4(CgHs):P=N-C¢H4-CHs p
p-isomer of above
mF-CsH4(CsHs),P"NCH;(C¢Ha'NO, p) I”
p-isomer of above

mF-CgHa(CeHs),P "N(CH3)CsHs I”

p-isomer of above

-110-05 (-3-1)

(1) ~109-45 (-3-7)

—111-89

(1) ~111-90 (2) -110-62

(1) -111-96 (2)—110-77

(1) -111-95 (2) -110-89

-111-07

-110-12
—106-83
-108-79
-110-92
-106-68
-98-67

-110-95
-107-38
-110-96
—107-39
-106-17
—98-00

~106-96
-99-00

476(d)
476(d)

399(d),
400

399(d),
400

399(d),
400

399(d),
400

399(d)
400

477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

C,sFH,,INP (CsHs)sP*N(CH3)C¢Hy-Fm I” -109-43 477(d)
C,5FH,,INP p-isomer of above -111-71 477(d)
C,5FH50; H R =CH,C¢H,CO,Pr'p —137-4 462

F
(CH,),CHO @ga
H

C,sF,H,,INP mF.C¢Ha(CeHs),P"N(CH3)CeHy FPm I (1) —106:69 (2) ~109-17 477(d)
C,sF,H,,INP mF®.C¢H4(CeHs),P"N(CH3)CeHy-FPp 1™ (1) -106-80 (2) -111-34 477(d)
C,sF,H,,INP PFV:CsH4(CeHs),P*N(CH3)CeHy FPm 1™ (1) —98-62  (2) —109-33 477(d)
C,sF,H,,INP pFM-CgH4(CeHs),P*N(CH3)CsH, F®p 1™ (1) -98-85 (2)-111-59 477(d)
C,sF3H 6N, P (mF-CgH,);P=N-CsH,-CNp -109-39 477(d)
C,sF3H NP p-isomer of above -105-26 477(d)
C,sF3H;oCIINP {(mF-CgH,4)sP*N(CH;)CsH,-Clp 1™ -105-89 477(d)
C,sF3H;oCIINP p-isomer of above —98-06 477(d)
C,sF3H1oIN,O,P (mF-CgH,)sP*N(CH;)CeHy-NO,p 1™ -105-47 477(d)
C,5F3H;0IN,O,P p-isomer of above -97-36 477(d)
C,sF3H;oNOP (mF-CgH,)sP=N-C4H,-OCH;p ~110-25 477(d)
C,5sF3H oNOP p-isomer of above -106-75 477(d)
C,sF3H;oNP (mF-CgH,)sP=N-C4H,-CH; p ~110-24 477(d)
C,5F3H gNP p-isomer of above -106-73 477(d)
C,sF3H,INP (mF-CgH,)3P"N(CH;3)CsHs I~ -106-25 477(d)
C,5F3H,0INP p-isomer of above —98-44 477(d)
C,sF H;oINP (mF®-CgH,)sP*'NCH3(CgH,-Fm) I (1) —108-69 (2) —105-97 477(d)
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C,5F4HoINP
C,sF4H oINP
C,5F4HoINP
C,5FgH NP
C,5FgH NP
C6FH, IN,P
Cy6FH1IN,P
C,6FH,INOP
CsFH,,INOP
C,6FH24INP
C26FH24INP
C16F3Hi9IN,P
CasF3HoIN;P
C,6F3H,INOP
C,6F3H,,INOP
CoF3H,,INP
Cz6F3HpINP
C26F4H17N30,
C,6FsH19INP
C,y6FsH19INP
C,7FH;sNO;P
C,7FH,;5NO5P
C,7FH,sNP
C,7;FH,sNP

(PF®-CsHa)sP"NCH;(CsHy Fm) I”
(mF®-CsH,)sP*NCH3(CsHa-Fp) 17
(PF®-CeHa)sP"NCH;(CsHe FVp) I”
(mF®-CeH,)sP=N-CeHa-CF3p
(pF-C4Ha)sP=N-CeHy-CF3 p
mF-CgH4(CsHs)P"NCH;5(CsHy-CNp) I™
p-isomer of above
mF-CgH4(CgHs),P"NCH;3(C¢Hy-OCH, p) 1™
p-isomer of above
mF-CsH4(CsHs),P"NCH;3(CsH4-CH; p) I
p-isomer of above
(mF-CgH,)3sP"NCH;3(CsHa-CNp) I”
p-isomer of above

(mF-CgHy)sP +NCH3(C5H4-OCH3 1208
p-isomer of above
(mF-CeH,)3P"NCH;(CeHaCH3 p) I”
p-isomer of above
(pF-CgHy),N-CO-N(pF-CsH,)CO-NH:CsHy Fp
(mF®-CgHa)sP"NCH;(CsHy CF3p) I”
p-isomer of above
(pCH30-C¢H,)sP=N-C¢H,-Fm

p-isomer of above
(pCH;-CgHy)sP=N-C¢H,-Fm

p-isomer of above

(1) —109-02 (2) —98-09
(1) —-110-61 (2) —105-99
(1) -111-18 (2) —98-20
(1) -109-67

(1) —105-80

-106-22

-98-11

—106-99

-99-10

-107-01

-99-05

—105-53

-97-50

—106-26

—98-61

—106-25

—98-59
—-119-8,-115-6, ~115-3
(1) —105-78

(1) —97-82

-114-92

—128-68

—-115-00

—128-67

477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
401

477(d)
477(d)
477(d)
477(d)
477(d)
477(d)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,FH,50,Si (pCH30-CH,)3Si-C¢Hy4 ' Fp -111-35 (—-1.8) 476(d)
C,7FH,5Si As above with OCHj; replaced by CH, -111-45 (-1-7) 476(d)
C,7FH,sSi As above with pCH;0 replaced by mCHj, -111:35(-1-8) 476(d)
C,gFH,3INOP (pCH30-CgH,4)sP*"NCH,(C¢Hy-Fm) I” -109-74 477(d)
C,3FH 3 INOP p-isomer of above -112-31 477(d)
ngFstINP (pCH3C6H4)3P+NCH3(C6H4Fm) I —109-69 477(d)
C,gFH,5INP p-isomer of above -112-09 477(d)
ngFH23GC ) F 442(‘1)
R
6 4
4-CH20€(C6H5)3 -121-03
6-CH2GC(C6H5)3 —118-89
7-CH,Ge(C¢Hs)s -117-25
C,9FH,3Pb As above with Ge replaced by Pb 442(q)
4-CH,Pb(CsHs); -121-11
6-CH,Pb(Cg¢Hs)s -119-01
7-CH;Pb(C¢Hs)s -117-11
C9FH,3Si As above with Ge replaced by Si 442(q)
4-Csti(C6H5)3 —12109
6-CH,Si(CsHs)s -118-89
7-Csti(C6H5)3 —11730
C;9FH,38n As above with Ge replaced by Sn 442(q)
4-CH,Sn(C¢Hs)a -121-73
6-CH2$n(C6H5)3 -119-17
7-CH2SH(C6H5)3 -117-13
C30FH34N;Si [ p(CH3),N-CsH,158i-CsHy ' Fp -112-35 (~0-8) 476(d)
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1RO O 6)(10
C34F3H3,N504 0 IIS] 1%-( (6 )}—111-6, -1127 401
Y . (8)
N NR!
N6—<
o R O
R'=R’=CgHs; R*=R*=R**=mF-C¢H,
6)(10
C34F3H,35N5sO4 p-isomer of above 28;( )] -111-3, —-109-4 401
C34F 5H20N504 As above with
R!'=R?*=R®=R®*=R'°=mF-C¢H, (1) =109-10 (3) -110-70 401
(6)(10) —=110-40 (8) —112-50
C34F5H20N504 As above with
R!'=R*=R®=R®=R""=pF-C¢H. (1) —112-40 (3) -111-40 401
(6)(10) —110-50 (8)—-113-30
B. Fluorine nuclei in difluorobenzene derivatives
CeF,HCl, @p g (1) -132-2  (2)-133.9 (1-2)21-6 (1-3)7-8 397
(2-3) 10-0
OF Cl
Ccr
CeF,HCl; cl_F? (1) -113-0 (2) —106-7 (1-2)2:0  (1-3) 84 397
WE, Ql (2-3)2-0
(3)H Cl
CoF,HCl3 Qg F -107-8 (1-2) 96 397
(I)F Cl
cl
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Cg¢F,HCl; e o (1) -135-5 (2) ~128-8 (1-2)19-0 (1-3)7-0 397
(2-3)2-0
(2?@}{(3»
Ct Cl
Ce¢F,HCl; Cl_F -112-6 1-2)7-2 397
i H?
C¢F,H,BrCl ) S (1-2) —=20-633 (1-3) +10-228 406
o (1-4) +7-907  (2-3) +7-588
F Br (2-4) +9-904
@ Cl
Ce¢F,H,Cl, Cl F -109-7 (1-2) 8 1-3)1 398
Mg 3)
@ Cl
C¢F,H,Cl, @ F? (1) -104-6 (2) —108-5 (1-3)6 (2-3)8 398
Cl
CsF,H3NO, OF (1) -128-7 (2) -135-0 407
C6F2H3N02 F(z) (1) —982 (2) -111.9 407

0ze
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CeF2H4

CeF2Ha

CeF2H,

CeF2Hy

CeF2H,

CeF2Hy

CstBu

3 )

As above

2 3

(I)F F(4)

As above

—138-619

—119-848

—110-879

-118-0

(1-2) —20-5 (1-C1) —247-1
(1-C2) 12-5

(1-2) —20-821 (1-3) 8-060
(1-4)-1-395  (1-5)4-527

(1-6) 10-846  (1-C1) —246-64

(1-C2)12:50  (1-C3) 0-53
Y(1-Cc4)+(1-C5)]5-19
(1-C6) 17-02

(1-3)6:6 (1-C1) —246-8
(1-C3) 11-8

(1-2) 9-419 (1-3) 6-515
(1-4) —0-807 (1-5) 6-627
(1-6) 8:433 (1-C1) —247-55
(1-C2) 25-36 (1-C3) 11-88
(1-C4) 3-54 (1-C5)9-80
(1-C6) 21-26

(1-4)17-8  (1-C1) —241-2
(1-C4) 2-5

(1-2) 8092 (1-3) 4-157
(1-4) 17-646 (1-C1) —240-89
(1-C2) 24-36 (1-C3) 8-52
(1-C4) 2-42

408

409
402

408

402

408

402

396
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CF,Br F -88-4 396
K®)
CeF3H;0,S © _SO,F® (1) -113-008 (1-2) 17-569 (1-3) 11-594 413(n)
(Z)F@F(l) 2)-114-679 (1-4) 8-746 (1-5) 3-699
(3)63-681 (1-6) 5-018 (2-3) 1-690
& @ (2-4) 3-892 (2-5)7-198
(2-6) 6988 (3-4) 0-781
(3-5) —0-583 (3-6) —0-225
C,F,H;Cl; Cl_F -114,-111-9 398
FCH,
caa
C,F,H,Cl, Cl_F —-111-3 398
F Cl
Cl CH,
C,F,H;Cl, F_Cl -112-1 398
CH,@G
F Cl
C;F;HsNO; Vg @ (1) -155-0  (2) —140-6 407
CH,0 NO,
C,F,H;NO, ®F_QOCH, (1)-126-8 (2) -150-1 407

(443
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C7F2H5NO3 F(z)

OCH,
C,F,HsNO, F
CHSO@NOZ
F
C,F;HsNO, NO,
(I)F@F(Z)
CH,0
C,F,HsNO, Op
NO,
CsF,HoNO =
Ho<@cn,-cmr~m2
O3
CsF,H,NS, H,N F?
CH,S SCH,
(l)F H(S)
CgF,H;00,S; mF-CgH4-S*(CHs), FSO3
CgF,H;003S, p-isomer of above

(1) -102-0 (2) 1197

-117-0

(1) -117-6 (2) 1368

(1) —145-4 (2) -125-4

-129-4 (1-2) 12-6
(1-4) ¥2-1

(1)-112-3 (2)-137-8 (1-2) 142
(2-3)5-9

—108-52

—104-69

(1-3) £11-3

(1-2)9-1

407

407

407

407

432(b)

425

405

405
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
N; N;
CoF,Hg F —139-5 434
F
CoF,H,ClIS3 ®CH,S I (1)-99-4  (2)-107-6 (1-2) 148 (1-3) 1-55 427
g F@ (1-4) 1-55 (2-5)2-3
“CH,S  SCHY
CoF;HoNO,S3 As above with Cl replaced by NO, (1) -100-3 (2) —122-0 (1-2)15-5  (1-3)1-0 427
(1-4) 2-65 (2-5)2-65
CyF;H,;008; As above with Cl replaced by OH (1) -100-4 (2) —129-9 (1-2) 145  (1-4) 07 427
(2-5) 2-5
CioF2Hs 8 ! 405
7 3 2
R, R?
6 o 3 ’
5 4
1-F, 3-F (1) -118-10 ()
1-F, 4-F (1) -119-07
2-F, 4-F (2) —114-48 (q
C1oF2Hs As above with 1-F, 4-F -127-9 443
CyoF-Heg As above with 1-F, 3-F (1-C1) 248-1 (1-C2) 24-2 431

(1-C3) 13-2 (1-C4) 5-1
(1-C6) 1-7  (1-C9) 10-9

pie
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C10F2H350,

CIOFZHIO

C10F2H10

Ci1oF¢H,

C11FsHsO

1-F,4-F

2-F,3-F

{(O)r

CO-CH,-CO-CH3

(B)F F(l)
(7)F F(Z)
(G)F H(3'

(S)F H(‘)

oy g

(oo

(6)}:

(S)F F(‘) OCHS

-119-12, -119-71

=127

-101-25

(1) -137-2 (2) -144:3
(5) —148-5 (6) ~158-0
(7) -155-8 (8) —146-8

(1) -151-0 (2) -153-2
(4) —141-4 (5) 1454
(6) —139-0

(1-C10) 6-7
(3-C2) 29-5
(3-C4) 20-9
(3-C10) 4-8

(1-C1) 254
(1-C4) 5-9
(1-C8) 3-0

2-Cc1 70
(2-C3) 177

(1-8) 53
(5-13

(6-7) 17
(7-8) 17

(1-2) 17
3-4)17
(5-6) 16

(3-C1) 126
(3-C3) 256-7
(3-C9) 5-8

(1-C2) 16-0
(1-C5) 3-0
(1-C10) 11-7

(2-C2) 255-2
(2-C10) 3-8

224(a)

434

434

(5-6) 17 433
(5-8)16
(6-8) 3-5
4-5)17

(1-8) 17 433
(4-5) 56

SIANBALIIP SUIZUIGOIONYP I [2[PNU JuLIon]]

74%



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Ci2F>Hg 2-F,3-F (2)-144-2 (3)-138:6 448
2-F,4-F (2)-113-5 (4)-112:2
2-F,5-F (2)-124-2 (5)-120-1
2-F,6-F —114-8
3.F,4-F (3)-138-1 (4)-1399
3-F,5-F -109-4
C,,F,HgN,0S8 (1-2) 0-8 (1-3) 1-0 449
C4F,H;5CI3NNa Cl -113-6 444(b)
ClCNa(CN)CGH5
Cl
C14F2Hs F _1319 461
F
C14F,H1NO QCH, —-138-5, —-169-6 451
F
F
N
CH,
Ci4F2Hy4 —143-5 462

97¢
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C14F2H16

C14F2H16

C14FsHgNO

Ci14F¢H4O4

C14F;HCI3N

C14F7CLLIN

C14F7C13NN8

C,5F2H1,N,08

F R'=(CH;),CH,R’=H
. R'=H, R? = (CH;),CH

2)_3
CI@CH(CN)w

WE
As above with H replaced by Li

As above with H replaced by Na

CONH-CH,

(2)

-126-2

~143-4
~143-9

—138-0, —150-8

(1) -119-5
(6) —151-2

(1) —108-7
(3) —161-7

(1) -114-0
(3) -167-5
(1) -116-6
(3) —168-0

(5) —-141-3

(2) —138-1
(4) -153:0

(2) —145-2
(4) —172-8
(2) —145-5
(4)-174-1

(1-8) 70

(2-4) 3-5

(3-4) 22

(1-2) 1-3

(3-4) 21

(2-4) 6-1

(1-3)1-0

461

462

451

377

444(b)

444(b)

444(b)

449
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,gF4H 557 CH(,S)S F® (1) -101-0 (2) -100-9 (1-2) 1463 (1-3)1-21 427
. (1-4)1-97  (2-5)1-99
CHY’s S
WFSCHY,
CioFsHy3 H —-142-0 462
0%
F C4H,CF,p
H
C19F5H15 H R= pCF3‘C6H4 —142-5 462
F
F
H
C»1F2H,00; H R=CsH4s CO.Pr'p —142-8 462
F
(O
H
C,,F,H5,0; As above with R and H interchanged and —143-5 462
R= CH2‘C5H4'C02PI'IP
Cs4FoH, 0Ny —123-8 471(b)

F
{CeH3):N N(CeH),
(CeHs),N (CeHs),
F

8¢
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C. Fluorine nuclei in trifluorobenzene derivatives

Ce¢F3HCl,

Ce¢F3H,NO,

CeF3H;NO,

Ce¢F3H,;NO,

Ce¢F3sH,NO,

CeF3HoNO,

cl F®
WF Cl
(3)H F

(1) -111-8

(1) -137-5
(3) ~122-8

(1) -147-8
(3) —111-6

(1) -117-6
(3) —138-2

(1) —130-6

(1) -115-3

(2) -110-4

(2) —155-9

(2) -129-8

(2) —121-8

(2) -150-1

(2) —98-8

(1-2) 2-0

(1-3)7-2

397

407

407

407

407

407
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

CeF3H;

C6F3H 3

C6F3H 3

CGF 3Br3

g (5)

i )
O, F

® ()

—95.4

Coupling constants (Hz) Ref.
(1-2) -19-640 (1-3) 6:135 411
(1-4)-2-033  (1-5)5-730

(1-6) 9-989 (1-C1) —248-66
(1-C2)15-22  (1-C3) 3-25
(1-C4)3-51 (1-C5) 8-40
(1-C6)17-60  (2-C1)9-76

(2-C2) —249-68 (2-C4) —0-73

(2-Cs) 5-12

(1-2) —20-424 (1-3)6-352 402
(1-4) 15-094 (1-5) 3-310

(1-6) 10-086 (2-3) 10-652

(2-4) 3-190 (2-5) —2-012

(2-6) 8-975 (3-4) 8-384
(4-5)7-864 (4-6) 5-090

(1-C1) —243-08 (1-C2) 14-45
(1-C3)0-53 (1-C4)2-71
(1-C5)6-42 (1-C6) 19-69

(2-C1) 12-51  (2-C2) —249-95
(2-C3)21-00  (2-C4)9-59
(2-C5)4-00 (2-Cé6) 1-39
(4-C1)3-91 (4-C2) 12:53
(4-C3)27-83  (4-C4) —244-41
(4-C5)23-95  (4-C6)9-88
(1-2)9-122 (1-3) 5-828 402,
(1-4)-1-682  (1-C1) —248-66 408
(1-C2)25-91  (1-C3) 15-11
(1-C4)4-34

396
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CeFaN;0,

C7F3H3Br20

C7F3H3Bl’20

C7F3H3Br20

C7F 3H3Bl’20

C;F;H;0,

C7F 3H4Br0

(1) —138-4
(3) -1399

(1) -125-8
(3) —149-2

(1) NA
(3) -156-0

(1) -125-4

(1) -119-5
(3) —150-1

(1) -132-1
(3) —130-4

(1) —109-0
(3) —158-2

(2) —149-5

(2) —156-2

(2) —128-3

(2) -126-9

@) -163-0

(2) —135-2

(1-2) 24-0
(2-3)9-8

(1-2) 19-0
(1-4) 25
(2-3)19-0
(2-5)2-5
(3-5) 6:0

(1-3) 2-6

(1-3) 12:5
(1-5)7-0
(2-4) 6'5
(3-4) 85

410

396

396

396

396

424

396
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F;H,BrO @F Br (1) -161-8 (2) —129-5 396
(1) 3) (3) -111-5
(O )F
CH,0 H
C,FsH,BrO Br F?® (1) -130:9  (2)(3) —140-0 396
(I)F@F(S)
CH,O H
C,F;H BrO “y f? (1) -130:9 (2) —132-7 (1-2) 112 (1-3) 05 396
o @ (3) -139-1 (1-4)11-3  (1-5)1-2
F F (2-3)22:6 (2-4)7-3
(S)CH;,O Br (3-4)9-8
C,F;:H,NO, @F pW (1) -139-5 (2) —-141-5 407
. (3) -158-4
Mg OCH,
NO,
C,F;H,NO; CH,0 F® (1) -132-5 (2) -150-3 407
(”F@Fm (3) —145-7
NO,
C,F3H4NO, O,N _F® (1) -118-9 (2)-142-8 407
(3) -161-5

(434
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C;F;HsNO;

C,F3HgNS

C,F3HgNS

C7F3H6NS

CgFgHNz

CgF,;HN,

CsF3Hs0,

(1) -128:3
(3) —126-0

(1) -135:9
(3) —159-0

(1)(2)(3) —136'5, —149-6

(1) -133.9
(3) —142-1

(1) -118-0
(3) -105-3

(1) -122-7
(3) —107-6

(1) —136-2
(3) -132-4

(2) -157-1

(2) —143-2

(2) —145-5

(2) —129-8

(2) -134-6

(2) —162-6

(1-4)(3-4) 6-8, 8-3
(1-2)12.0 (1-3)9-6
(2-3)19-8 (2-4) 101

(1-4)(2-4) 10-6,9-8
(3-4)71

(1-4)(2-4) 7-8, 83

(1-2) 43 (1-3) 127
(1-5)0-6 (2-3) 236
(2-5)1-0 (3-4)11-1

(1-2)20-0 (1-3)9-3
(1-4)9:3 (2-3) 129
(2-4) 6-5 (3-4)83

(1-2)217  (1-3)10
(1-410  (2-3)13-3
(2-4)68 (3-4)9

(1-2)19-0  (1-3) 120
(1-4)8:0  (2-3)19-0
(2-4)3-0  (3-4)8-0
(3-5) 20

407

425

425

425

410

410

329
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF3H,CIS, ®CH,S F@ (1) —108-5 (2) -130-3 (1-2)2:65 (1-3)12-6 427
op FO (3) —132-9 (1-5) 09  (2-3)253
(2-5)0-9  (3-4)1-85
CI SCHY
(1) —100-1 (2) —126-8 (1-2)5-3  (1-3)13-2 427
C8F3H6Nozs “)CHJS NOZ (3) —149-8 (1_4) 08 (1_5) 1.3
“’F@F‘z’ (2-3)24-3  (2-5)1-3
(S)CH3S F(J)
CsF3H;S, @F _ScHY (1) -139-9 (2) 1289 (1-2)22:8  (1-3) 129 425
Wg F® (3) -110-0 (1-4)58  (1-5) 06
(2-3)~2 (2424
CH,S HY (3-4)9-2
CgF3H;NS, ®CH,S F® (1) -132-8  (2) —146-2 (1-2)5:0  (1-3)13-0 427
(3) ~135-7 (1-5)1-:0  (2-3)25'5
@F w910
H,N SCHY
CgF3Ns WE_N, (1) —127-7 (2) —128-7 (1-2) 188  (1-3) 11-3 410
@F F® (3) -116'6 (2-3)11-0
CN CN
CgFsCIN, a (2) —80-74 (3) —78-82 (3-6) ~1-13 (3-7) +8-20 496
©® @ (6) —128-38 (7) —153-38 (3-8) —4-10 (6-7) —20-85
) @ @ (6) —146-20 (6-8) +5-48 (7-8) —17-53
ol (2-3) ~29-7 (2-6) +8-45
(2-7) =1-15 (2-8) +7-70

vee
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CoFsBr,N

C11FsH4O

CioF;H,

C12F4H9N03

C 12F6H4BrTl

2-F,3-F,4-F
2-F, 3-F, 5-F
2-F, 3-F, 6-F
2-F, 4-F, 5-F
2-F, 4-F, 6-F

(5) OCH,

6 e
CH300CH3
& N

(3)-137-7 (4)-128-6
(5) —141-2 (6) —-155-0
(7) —117-2

(1) —147-3  (2) -151-2
(4) =141-0 (5) -151-2
(6) —135-8 (8) -117-5

(2)-139:3  (3)-160-7
(2)-149-0  (3)-133-5
(2)-138-1 (3)-142-8
(2)-120-1  (4)-1357
(2)(6) —111-5 (4)-109-8

(3) -159-8 (5) —-147-9
(6) —157-0 (8) —146-6

(1) -88-7  (3)-106-8

(3-4)15-8 (3-5)6-7 499
(3-6)2-8 (3-7) 84

(4-5)49-5 (4-6)5-3

4-7) 36 (5-6) 16-8

5-717-0 (6-7)22-2

(1-8) 65 (4-5) 637 433

448
(4) 1365
(5)-116-2
(6) —120-1
(5) —143-5

(3-5)63 (3-6)1-2 499

(3-8) 3-0 (5-6) 17-8
(5-8) 14-7  (6-8) 2-8

(1-2) £7:0  (1-3)8-2 453
(1-4) ¥1:5  (1-5)(2-4) 0, 3-6
(2-3)9-1

(3°°T1-1) +785-8

(*°*11-1) +778-7

(T1-2) —22-5
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1,FgH,BrTI PH w (1) —94-7  (3)-131-9 (1-2)5-4  (1-3)4-7 453
(4) -142-6 (1-4) 155 (1-5)2-4
® TiBr (2-3)10-4  (2-4)5-8
@ HO (3-4)20-1  (3-5)9-7
(4-5)9-3  (T1-1) +1087
(T1-3) —48-2 (T1-4) +141-5
C1.FsH NO,TI DH (1)-89:4 (3)-104-8 (*°>T1-1) 950-5 453
(***T11-1) 938-5
@ TINO, (T1-2) 263
(4)H (5) 2
C1.FsHe0, : ) (1) -140-5 (3) —151-0 433
CH,0 OCH, (4) —148-8
OLO)
“4)
C1,FsHe0; a (1) -1412  (3)-151-0 (1-8) 68 433
OCH, (4) —148-0
CH,O 3
(4)
CysFsHN F —137-5,-143-1, -175-4 451
F
F
N
CH,
C13F3HgN;0 @ CN (3)-132:8 (4)-1522 447(a)

«)N—ﬁ@

CH,0 ®©

(6) —143-7

9€¢
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Ci14F3H,0NO

C14F3H 12NO

C14F3H;350

C14F3H150

C14FsHCLN

C 14F 8C12L1N

C14F8C12NN3

C15F3H13o

F
F
CH,0 F
N
CH,
F_H
F N(CH,)CH,
CH,O0 F
F(l)
(CH,),CHO
(2)F
F(S)

As above with double bond reduced

Pg w0 @ (5
Cl CH(CN)(&)
(3)F C] %4

As above with H replaced by Li
As above with H replaced by Na

F

(CH;),CHO
@

(3)F

—138-0, —144-2, -175-2

-147-4, -156-8 (2:1)

(1) —139-4
(3) —147-6

(1) —140-0
(3) —148-6

(1) -135-3
(3)-114-4
(5) -161-2

(1) -140-1
(3) -119-2
(5) -167-6

(1) —140-4
(3) -119-3
(5) —167-9

(1) ~143-9
(3) -152-3

(2) —154-5

@) -153-7

@) -134-1
4) -139-1
6) —152-4

@) -142:1
(4) —144-3
(6) -1721
() —142:5
(4) —144-3
6) 1731

(2) -157-0

(1-2) 20
4-7)11

(1-2) 22
(1-4) 0
(5-6) 21-4

(1-2)23
(1-4) 0
(5-6) 22-2

(4-6) 3-3
(5-6) 21

(1-3)8-5
(4-6) 55

(1-3) 85
(4-6) 6-1

451

451

446

446

444(b)

444(b)

444(b)

446
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Molecular formula Structure of compounds Chemical shifts (pm) Coupling constants (Hz) Ref.
CysF3H;,0 FY (1) —143.9 (2) —155-7 446
(CH,),CHO (3) -152-7
(2)F
(3)F
Ci6F3H170 F o (1) -1362  (2) -150-4 446
(CH,),CHO (3) -146-7
@ CH,
F
O CH,
Ci6F5H170 g CH, (1) -130-3  (2) —=150-7 446
(CH,4),CHO, (3) -144-7
@ CH,
OF (o]
C16F3H100 wp H (1) -139-1 (2) —153-0 446
(CH,),CHO, --OH (3) —148:6
@F CH,
(J)F CH3
Ci6F3H150 WF CH, (1) -140-0 (2) -152:8 446
(CH;),CHO, CH, (3) —147-6
@F —H
(3)F ‘OH
C17F3H1 0, g CH, (1) -140-6 (2) —153-4 446
(3) -147-8

(CH,),CHO CH,
2) H

O "OCH,

8tt
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C,,F3H,,0; WF H (1)-139-2 (2)-153-8 446

(CH,),CHO --OCH, (3) ~149-2
oOp CH,

(3)F CH3
C1gF3H 0N F -136:9, ~142-8, -172-2 451
F
F
N
CeH;
CioF3H 3N As above with CgH; replaced by CH,-CsHs -136-8, —144-6, —173-8 451
CyoFsH;,0 OF 1) -145-1 (2)-157-1 446
(CH,),CHO (3) —153-3
(2)F
(J)F
CioF3H250 WE (1) -144-6  (2) -155-2 446
(CH,),CHO, (3) ~153-5
(2)F
(3)F
C19FaH50; F Pr 446
Rl
F COZPI"

| R!=PrO,R’=F -130-2, -1452, -151.9
R!'=F,R*=Pr'O and -136-4, —139-7, —152-8

F  C(CH,),CO,Pr

Rl
RZ
F
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,2FgH1,0,Tl H o (1) —86-8 (2) -108-5 (T1-1) 497 (T1-2) 14-3 453
@) TI|O O
_/
H 3
C23F3H,50 g CH, (1) —139-5 (2) ~152-3 446
(CH,),CHO (3) 1454
@p CH,
O CH-C(H;
(1) . — .
C23F3H;50 E CH-C,H, (1) -1372  (2) -153-1 446
(CH,),CHO@(EE o (3) —148-0
@ 3
F
OF CH,
Cy4F5Br3 3 @ a)__CeFBrp (1) -101-3 (2) —-136-6 386(b)
(3) -132-2
Br
Ce¢F,Brp
Cy4F 18 As above with Br replaced by F(4) (1) —-102-3 (2) -137-5 386(b)
3)-161-3 (4) —150-9
D. Fluorine nuclei in tetrafluorobenzene derivatives
CeF,HBr Br F® (1) —109-7 (2) -125-5 396
WE O (3) -163-2 (4) -133-2

ore
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C6F4HB1'

CeF4HCIOSS,

C¢F,HNO,

CsF4sHNO,

CeFsH;

CsFyH,

(1) -133-4 (2) -1379

—139-98, —140-92

(1) —145-1 (2) -154-2
(3) —148-8 (4) —-138-8

(1) —128-8 (2) —-141-0
(3) —163-5 (4) —125-6

(1-2) -19-517
(1-4) 12-706
(1-6) 9-807
(2-5) —2-698
(1-C1) —245-87
(1-C3) 3-61
(1-C5)7-81
(2-C1) 10-16
(2-C3)12-32
(2-C5)4-06

(1-2) -20-736
(1-4) 13-334
(1-6) 10-063
(1-C2) 14-10
(1-C4) 3-89
(1-C6) 22-98

(1-3) 2-547
(1-5) 4-459
(2-3) —18-487
(2-6) 8-149
(1-C2) 16-85
(1-C4) 3-67
(1-C6) 1973
(2-C2) -252-11
(2-C4) 1-52
(2-Ce6) 0-15

(1-3) 7-449
(1-5) —0-224

(1-C1) —247-00

(1-C3) 1-05
(1-C5) 9-57

396

415(a)

407

407

402

402
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Molecular formula

Structure of compounds

Chemcal shifts (ppm)

CeF4H,

Coupling constants (Hz) Ref.
(1-2)-19-735 (1-3)5-557 402
(1-4) —2-439 (1-5) 1-780

(1-6) 10-419 (2-4) 5-599
(2-5)10-901 (1-C1) —250-38
(1-C2)15-34  (1-C3)5-34

(1-C4) 3-96 (1-C5) 13-08
(1-C6)21-93  (2-C1) 11-09

(2-C2) —246-89 (2-C4) -1-12

(2-C5) 3-82 (5-C1) 14-99
(5-C2)5:72 (5-C4) 27-83

(5-CS) —246-35

we

CeFH,05S; / —141-75, —147-02 415(a)

CeFsH,06S, 14515 415(a)
HSO, SOH
CoFsHsN £ (HSO3F) (2) —1468  (3)—134-1 416(a)
@ solvent

H,N
(Z)F F(3)

CeF4Br, i (1) -125-0 (2) -154-3 396
Xo;
Br Br

CeF4Br, Br F® (1) -102:3  (2) -125-1 396

W F(,, (3) —159-4
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C6F4K20382

C6F4N402

CeFsN4O,

C7F4H3Bl’ (0}

C7F4H3Br0

C;F;H5CIO

C,F4H;CIS

C,F,H3NO,S

C,F,:H,0

HOCH2C1

@ 1)

As above with Cl replaced by NO,

F_F
F@CH,OH
F

—65-77, —74-88 relative to

CF3CO.K

(1) -161-1

(1) —149-6

(1) —1321
(3) -161-1

(1) —-156-7

(2) —152-4

(2) —147-0

(2) —161-4
4) —156-0

(2) —135-2

~162-0, —144-9

(1) —146-6

(1) —148-1

-139-8, —-146-3, -157-0,

-157-9

() -134-3

(2) —133-3

(2-3)1-0

(2-3) 1-6

415

410

410

396

396

426(b)

427

427

428

SIAPBALIIP JUIZUIGOIONPEI}D) Ul II]PNU dULON]Y
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F,H,08 wn @ (1)-161-8 (2) —134-7 (1-2)237 (1-4)85 427
3) (1-5) 2-7 (2-3)0-4
5 @
C,F4H40, —164-0, —148-6 426(b)
HOCH,OH
C,F,H,S 2) (2-3) 0-95 427
C,F4HgN,S @ (1) —158-5 (2) —-1359 (1-3)0-4 425
‘”CH,SNH-NHZ
C,F4N4 @ Nj (3) —155-0 (4) —-145-6 410
(5) -155-0  (6) —134-0
“ CN
5y ®
C,F4N, @ 3 (2) —133-6 (3) —149-6 410
NCN3
CgF,H5NO (5)__(® (3) —156-2 (4) -146-4 (3-4) 18 (3-5)1 410
@ CN (5) —162-8 (6) —134-0 (3-6) 87 (4-5) 197
(4-6) 4-8 (5-6) 20-3
3) 0(:]-[3
CgF,H,0O —136-9, —138-3, —148-8, 428

—155-0

142
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CsF4H,O

CgF HsO

CsF,HsO

CsF4HeOS

CsFuN,

C8F4N2

CgFeN,

CgFsN,

H

CHOH'CH3
(6)

(5)

CH,0 @
3@

(5) (6)

1) (2
(6), (3)
CH;OSCH3
5 @

0

—-139-4, -146-7, —157-0
—158-0

(2)-137-8 (4) -155-0

(5) —166-0 (6) —145-8

(2) —145-8 (3) -159-5

(1) -156-9 (2) —-135-2

(3) -126:3 (4) —141-6

-129-2

(2) =79-09 (5) —151-03
(6) —153-83

(1) —79-67 (5) —138-83
(6) —143-57

(2-5) 85 (4-5)19-6
(5-6) 19-6

(2-3) 20 (2-5)9
(2-6) 1

(1-2)22-8 (1-4)84
(1-5) 3-0 (1-6) 1-45
(2-3) 06 (2-4) 0-9

(5-6) -17-8 (5-7) +1-3
(5-8) +14-0 (6-7) -19-6

(5-6) —18-45 (5-7) +8-45
(5-8) +17-00 (6-7) —19-7

(6-8) +8-45 (7-8) —18-45

428

433

433

427

410

410

496

496
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

C8F6N2

CsF,H;0

CgF;H30

CoFsHNO;

CoFsHN,04

() @
(6) N
(7)(2)

8

) OCH,

©

(2) —43-31 (4)—-47-04
(5) —139-68 (6) —155-77
(7) —143-20 (8) —150-62

(5) —-162-0

(2) -142-4 (3) -157-0

~140-2, —141.7, —147-8,
-150-7

(1) -119'5

(2) —138-1, ~140-2, —-147-3,

—149-4

(2-5) ~4-00 (2-6)6:76
(2-7) —-1-82 (2-8) 4-92
(4-5) 50-75 (4-6) 2-55
(4-7)0-48  (4-8) 0-80
(5-6) ~18-80 (5-7) 6-77
(5-8) 16-00 (6-7) —19-17
(6-8)2.08 (7-8)-17-10

(4-5)22 (5-6) 22

497

433

433

437

437

143
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CoFsH3N,0

CoFsH3N,O

CoFsCl,N

C,F¢BIN

CoFsCIN

OCH,

Z,
\'HZZ

8)

() 4)

a

:\ R /;
zZ—-Z

8)

Q
8
x

-~
C

© (3)

Z())a
a

5

[¢)

@

(6,

5

Z (=) )z
%

a
)

2
g

(W)

&
Q

(3)-77-25
(6) —159-52
(8) —153-49

{4) —86-05
(6) —147-02
(8) —136-36

(3) —116-62
(6) ~153-98
(8) —148-57

(3) —136-87
(5) ~146-89
(7) —152-76

(3) —96-65
(5) —146-31
(7) ~153-5

(5) -152-70
(7 —156-77

(5) —140-47
(7) —146-38

(5) —145-41
(7) —153-19

(4) —129-32
(6) —154-73
(8) —149-53

(4) -153-0
(6) —147-67
(8) —138-68

(3-5) +7-75
(3-7) +7-90

(3-6) —0-50
(3-8) —3-50

(5-6) —18-45 (5-7) +0-55

(5-8) +13-45 (6-7) —19-90
(6-8) —0-60 (7-8) —18:30

(4-5) +55-84 (4-6) +0-90

(4-7) —2-83

(4-8) +3-15

(5-6) —19-28 (5-7) +6-81

(5-8) +16-51 (6-7) —19-47
(6-8) +8-24 (7-8) —18-57

(3-5)89
3-7)7-0
(5-6) —16-8
(5-8) 15-0
(6-8) 2-1

(3-4) —15-4
(3-6) —2-8
(3-8) —4-3
(4-6) 5-0
(4-8)1-4
5-7)1-4
(6-7) —19-0
(7-8) —16-6

(3-6) —2-1
(3-8) —4-2
(5-7)1-8
(6-7) —19-0
(7-8) -17-4

(3-5)6-8
3-7)7-6
(4-5)45-8
(4-7) -3-5
(5-6) -17-4
(5-8) 15-4
(6-8) 3-0

496

496

499

499

500
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoF;N ) @ (1) —62-94 (3) -98-57 (1-3) 12 (1-4) 32-2 500
®) ™ (4) —155-93 (5) —145-82 (1-5)1-7 (1-6) ~2-5
P ®N (6) —146-78 (7) —153-45 (1-7) 33 (1-8) 61-5
P N (8) —140-70 (3-4) —16:6 (3-5)4-3
(3-6) -3-5 (3-7)6-4
(3-8) —4:7 (4-5)46-4
(4-6) 5-0 (4-7) —4-6
(4-8) 1-5 (5-6) -19-3
(5-7)1-8  (5-8)16:4
(6-7) —20-0 (6-8) 79
(7-8) —19-0
CoF;N ) “ (2)-73-98 (3)-161-93 (2-3) -27-6 (2-4) 26'5 499
® 3 (4) —125-73 (5) —-147-06 (2-5) -3-1 (2-6) 83
. @ 2) (6) —=156-25 (7) —152-60 2-7-15 (2-8)6°1
o N (8) —149-77 (3-4) -14:5 (3-5)7-0
(3-6) -2-5 (3-7)8-15
(3-8) —4-05 (4-5) 48-0
(4-6) 4-55  (4-7) -34
(4-8) 1-5 (5-6) -17-9
(5-7) 19 (5-8) 14-95
(6-7) —19-15 (6-8) 2:45
(7-8) -17-1
C1oF4H3N,Na (1) -146-6  (2) —148:0 444(b)
CH3CNa(CN)2
@ M
C1oF HuN, As above with Na replaced by H (1) -141-3  (2)-141-3 444(b)
CyoFsHgNs $)_@ N NH, (1) -164-7 (2) -146-4 (1-2)21-2  (1-4) 86 445(a)
2N (3) -167:9 (1-5)81  (2-3)9:3

H,N

@ @ “F NH,

(2-4)2-3

sve
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C10F¢H3NO

C10FsH3NO

Cl 1F4H6

C11F:Hs

C11FsHgNO,

©
{®

c

g

&

z

E

3

(4) —134-6
(6) —160-8
(8) —1519

(4) —166-37
(6) —150-17
(8) —137-69

(2) -160-9

(2) —160-4

(5) —146-38
(8) —152-86

(3-4)12:6 (3-5)7-4
(3-6) 1-5 3-7)7-6
(3-8) 3-6 (4-5)47-8
(4-6) 3-4 4-7) 34
(4-8) 1-6 (5-6) 18-4
(5-7)1-4 (5-8) 14-8
(6-7)18-5  (6-8) 1'5
(7-8) 17-0

(3-4) —18-5 (3-5)4-8
(3-6) -3-2 (3-7)6-4
(3-8) —4-8 (4-5) 502
(4-6) 4-0 (4-7) —4-0
(4-8) 1-5 (5-6) -17-9
(5-7) £0-5 (5-8) 16:0
(6-7) —19-3 (6-8) 8-0
(7-8) —-17-9

(3-5) +6-45 (3-6) —1-62
(3-7) +6-55 (3-8) —3-20
(5-6) —18-58 (5-7) +1-74

(5-8) +13-96 (6-7) —19-84
(6-8) <0-2 (7-8) —18:53

(3-9) <0-1 (3-10) 4-58
(5-10) 0-38

499

500

446

446

496
499

SIAIBALIAP JUIZUIGOIONYE)I} UI [I[ONU AULION]]

(149



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C.,FsHgNO, ®»  OCHY® (3) —151-04 (5) —143-39 (3-5) +5-70 (3-6) —1:10 496
©) o) (6) —165-23 (7) —154-54 (3-7) +7-19 (3-8) 270
o @ (8) —149-12 (5-6) ~20-59 (5-7) +4-23
% o (5-8) +10-70 (6-7) —21-30
CHS (6-8) ~1-15 (7-8) —19-15
(3-9) 0-50  (3-10) 4-40
(5-10) 0-37 (8-9) 9-82
C,2F14HsN;NaO, (1) -136:6 (2) —138-8 444(b)
NC a(CN)CO,CH,CH,
2 )
C12F4HsN; JI (1)-152:5 (2)-1323 447(a)
chq—ﬁ:Q>
C1,F:Hg (1) -150-9 (2) ~163-5 446
10¢)
n
C,.FHs Q@ 448
5 2-F,3-F,4-F,5-F (2)—-143-8 (3)-156-2
(4) —=158-5  (5) —140-5
2-F,3.F,4-F,6-F (2) -135-8 (3) —165-5
(4) -134-1  (6) —118-5
2-F, 3-F, 5-F, 6-F (2) -144-5 (3) —140-0
C12F{HeN, O, (1) -137-6 (2) -132:5 444(b)

NC CH(CN)-CO,CH,CH,

@

0s¢
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Cl 2F4H3Cr

C12F4H10

C 12F3H2BrT1

C 1 2F3H2BrTl

C 1 2F8H2BrTl

Cl 2F 8H2N2

C1.FgH,;N,O

2
3)__@
3) @ 8

(HSOj3F solvent)

(HSOs5F solvent)

-178-0

(1) —150-9

1-117-8
(3)-154.3

(1) -114-2
(3) —131-2

(1) —120-7

(2) -131-7

(8) -130-1
(2) —133-6

(2) -162-2

(2) —154.9
(4) —138-2

(2) -1655
(4) —94-4

(2) —137-8

(3) —135-9

(9) -134-0
(3) ~140-4

(1-2) 26-8 (1-3)2-4
(1-4)136 (2-3)19:3
(2-4) ~1-5  (2-5)~2
(3-4)197 (3-5)8-2
(4-5) 86 (T1-1) +1188
(T1-2) +525 (T1-3) -93-5
(T1-4) +205-4

(1-2) 25 (1-3)7

(1-5) ~2 (2-3)19
(2-5)7 24911
(3-5) 11 (3-4)4
4-5)7 (T1-1) +792

(T1-2) +282 (T1-3) —67
(T1-4) +709

(1-3) 71
(T1-1) 783

(2-3)9-8
(T1-2) 369

450

446

453

453

453

416(a)

416(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,3F4HsO H -137-1, —138-4, —151-5, —154-7 428
C3F4H;N ' ' -151-7, -162-5, —165-3, —171-7 451
N
CH,
C13F4HgO H —139-4, -145-1, ~156-6, —157-7 428
C13F4HgNO H —141-0, —158-0, —160-3, ~170-8 451
NH-C(,H,,-OCH,o
C13F4HgNO H —140-8, —158-4, -163-7, —172-4 451
NH~C6H4-OCH Y4
Ci13F4H;00 @ CH, (1) —145-0 (2)3) —156-7 446
@ (4) —143-0
‘CH,
€
@ o
Ci3F4H,,0 (U CH, (1) -147-0 (2)(3) —-159-3 446

(4) —146-1

(419
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C13F 5H9N203

Cy3FsH,O

C13FsH40

C13FgH, O,

C13FoH30

C13F9H4N

C14F4I'I6BI'N30

C14FsH¢CINaO
C14FH;BrO
C14F:H,CIO
C14F4H7NaO

6@ N—QCH,4

“CH,0 / _\\N
& ® » OCH s
H
.
A
H

H

N<CH3)c6Fs

3 @

BCHNa~CO-C6H5

As above with Br replaced by Cl
As above with Na replaced by H

As above with Na replaced by H and Br by Cl

As above with Br replaced by H

(2) —142-3 (3) -158-6
(4) —160-4

—139-3, —140-6, —149-7,
—156-4

—138-5, —144-6, —155-6,
-155-6

~162-6, —145-7

-164-2, -162-9, —156-3,
—145-3, -143-1
(2:2:1:2:2)

—140-1, —148-8, ~153-4,
—156-1, —158-7, —163-0,
-166-0(1:2:1:1:1:2:1)

(2) —140-4 (3) —1383

(2) —140-8 (3) —146-0
(2) —141-1  (3) —135-1
(2) —-141-3 (3) -142:6
(2) -142-4 (3)-142-4

(2-3)21-3
(2-6)4-1
2-7)11-4

(2-5)9-1
(3-5)0-9
3-4)16

445(a)

428

428

426(b)

426(b)

451

272(b)

272(b)
272(b)
272(b)
272(b)
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(4) -161-0 (5) —146-8

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,4F4HgO As above with Br and Na replaced by H (2) —142-8 (3) —139:9 272(b)
C14F4H10 (1) —-147-7 (2) —-160-8 462

tz)

M
C,4F4H 1NO H -141-7, -152-5, —158-0, 451
-169-9
N(CH,;)-C¢H4-OCHj0
C,4F4H {NO p-OCHy; isomer of above —140-8, —148-1, —158-1,
—165-8 451

C14sF4H 14 a R=CH(CH;), (1)-147-7 (2)-160-3 462

(2)
C14F4H,40 (1) CH, (1) -147-5 (2)(3) —160-0 446

@) CH, (4) —146-1

(3) ~aH

@ ‘OCH,

C14FgHeS3 @ (1)2) -132'5 (2-3) 1-01 427

"’cnas S

2

C14FoHO; (1)(3)—142-1(2) —139-5 (3-5)5-2 (4-5) 18-8 269

vS€
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Cl 5F4H5N302

CysF4HO,
C1 5F4H9Na0

C15F4H100

C15FgH;05

C16F4H14

C16F4H18

C16F4H1802

C 18F4H8Br202

C18F4H8N206

o)

@ o
(0]

As above with Na replaced by H

CH,CHNa-CO'CGHS

3G @

As above with Na replaced by H

& @ 2

Pr

«@0)

C(CH,),CO,Pr

CO,Pr

mBr-CcHs O 0O-C¢H4-Brm

As above with Br replaced by NO,

(2) —137-2

(2) —141-4
(2) —143-4

(2) —144-7

@) —142:4

(1) —152-2

(1) -151-8

—137-9, —143-4, —-158-2,

~159-0

—155-2

—154-5

(3) —142-1

(3) —138-9
(3) —147-4

(3) ~144.7

(3) 1399

(2) —163-9

(2)-161-8

272(b)

272(b)
272(b)

272(b)

269

446

446

446

470

470
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,sF4H;1NO, m H R=pNO,-CcH, (1) —147-5 (2)-158-8 462

1)

©15=,

C,sFH,, As above with R=C¢H; (1) —146-8 (2) —159-6 462
CysF4H 5N As above with R=pNH,-C¢H, (1) -147-0 (2) —159-7 462
Cy1sF4H4 Y] R=CH,CeHs (1) -147-1 (2)-159-4 462
Cy9F4HgN, (1) -151-2 (2)—-147-9 452

CGHSNHN(C(,HS)CH3

O @

C19FsHi10Hg:0; ) (1) —131-3 473

@) gCsH (2)(3) -150-2, —155-4

@) g0,C-CeH; (4) -115-0

)
C1oF7H11 a) (1) —147-0 (2) —159-3 462
C¢H, CF,p

Cy9F;H;3 1) R=pCF;-CcH, (1) —146:9 (2) —159-1 462

2

@

o

95¢

waysAs dvwore ue Jo 1) € 0} papuoq 4



CioFi3H

CZOF 4H 1006

C2oFsH14N,O

C2()F4H1402

C20F4Hl6

CzoF 3H7Na0

CaoFsH30
C22F4H1802

mH02C'C6H4- O OC6H4C02H"I

C6H5-NHN(C6H,)CO-CH3
mCH3 C6H4 0 O-C6H4-CH3m

@ CH,
@)
CH,
3)
@) CH-CcH;
H CNa-CO-C4H,
@ @ /2

As above with Na replaced by H

H,C CH,

1.( Oy @) O e

(1) —142-0
(3) —153-8
(5) —153-8
(7) —134-6

-151-3

(1) -151-45

—149-6

(1) -146-3

(3) —158-5

(2) -137-1

(2) -138-5
-150-5

(2)-161-4
(4) —143-2
(6) —153-8

(2) —147-55

(2) -159:5
(4) -144.0

(3) —142-1

(3) —140-1

474(b)

470

452(b)

470

446

272(b)

272(b)
470
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

Ca,F12H1,0,T1

C22F12H1 1 02’1“l

C24F4H;6Ge

Ca4F4H 6N

C24F4H15Pb

C24FsH;6Sn

Ca4FsH;oFeaN, 04

C24FsH;3Cr;

@ W
H TI|O O
3 —/
@ _m
(3) T1{O (o]
H @ [
@

1@

cﬁlis-l\mrsucﬁﬂs)2

[ )]

HPb(C5H5)3

As above with Pb replaced by Sn

Q_@ ®
@)
R N

™ R

R =Fe(CO),CsHs

(1) -119-3  (2) -137-6

(1)-112-1 (2)-165-2
(3)-131-8 (4)-934

(1) -123-6 (2) —1384

(1) —151-10 (2) —147-75

(1)-119-2 (2) -137-8

(1) -120-0 (2) -137-8

(2) —145-7 (3) -108-6
(7) -114-5 (8) —55-0

—185, ~195 to —-205
(ratio 2:7)

(T1-1) 529  (T1-2) 232

(T1-1) 530  (T1-2) 472
(T1-3) 46 (T1-4) 175

(2-7)11-5  (7-8) 306

453

453

473

452(b)

473

473

445(a)

450

8s¢
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Cy5F4H;60,8n @__
(S)CO"S“(CsHs)s
@ H
C25F4H130$n 2) M
CH,0 Sn(C6H5)3
C,6F4Hg03Sn @
CH30COzSn(C6H5)3
C,6F4H,0GeO @_
CH3CHZOGe(c <H)s
C26F4H008n As above with Ge replaced by Sn
C27F4H;0038n @_

cn,cn,oCOzSn(CsHsh
CSOF AHZONZ
(CeHs),N N(C¢H;),

C3oF1sH10N, @ @ “@

uN(coHS)N(csHs)
C42F4H30Ge,
(CsH;)3Ge Ge(CsHs5);

C42F4H36Pb,y As above with Ge replaced by Pb

©

(1)(4) —137-4, —139-4
(2)(3) —152-3, 1552

(1) —120-3

(1) —139-7

(1) —-124-5

(1) —120-5

(1) —140-0

—146-80

(2) —156-2

(2) —158-5

(2) —156-3

(2) —155-4

(2) -157-9

(1) —157-40 (2) —162-35
(3)(4) —146-55, —146-75

-122-6

-117-7

473

473

473

473

473

473

471(b)

471(b)

473

473
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C42F4H3¢Sn, As above with Ge replaced by Sn -118-6 473
C42F18HysN3 a_& “ (1) —157-35 (2) —162-30 471(b)
(zN(C6H5) N/(CGHS) (3) —146-65 (4) —147-00
2
C“F4H3004Sn2 ) (l) -137-7 (2) -151-9 473
@ CO,Sn(CeHs)y
CO,Sn(C4H;),
Ce3F22,H,0N, @ o @ (1) -157-35 (2) —162:30 471(b)
(3) —146-60
“N(C‘SHS) N(C"H’) (4) —146-95, —147-05
E. Fluorine nuclei in pentafluorobenzene derivatives
C¢FsH m_@ (1-2) —20-566 (1-3)1-213 402
oy ) (1-4)8-782 (1-5) —2-041 417
(1-6) 10-416 (2-3) -18-747
5 @ (2-4)-1-230  (2-6) 7-004

(3-6) —2-656  (1-C1) —248-09
(1-C2)16-67  (1-C3) 5-17
(1-C4)5-21 (1-C5) 12-32
(1-C6)23-44  (2-C1) 11-22
(2-C2) —249-76 (2-C3) 13-39
(2-C4) 1-41 (2-C5) 4-25
(2-C6) 0-50 (3-C1)3-78
(3-C2)12-86  (3-C3)—252-89
(3-C6) 3-56

09¢
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C¢FsHO @ 3
® &
CsFsHOsS @ > (2)(3) —147-70, —169-97
HOSOz«) (4) ~158-88
C6F5H2N 2
HZN(‘)
(5
C¢FsBr @_0 (2) -132:7 (3) —160-9
Br @ (4) —154-9

6y (5)

(2-3) -20-65
(2-5)4-40
(3-4) —20-75
(2-C1) 14-27
(2-C3) 14-57
(2-C5) 4-96
(3-C1)2-38
(3-C3) —247-48
(3-C5)3-72
(4-C1)4-08
(4-C3)13-44

(2-3) —20-52
(2-5)5-13
(3-4) -20-75
(2-C1) 14-52
(2-C3) 14-65
(2-C5)4-71
(3-C1)2-10
(3-C3) —245-42
(3-C5) 3-58
(4-C1) 3-29
(4-C3)13-38

(2-4) -5-73 417
(2-6) 2-24

(3-5) -3-19
(2-C2) —242-76
(2-C4) 3-82
(2-C6) 5-25
(3-C2) 12-78
(3-C4) 13-33
(3-C6) 4-57
(4-C2) 3-24
(4-C4) —245-10

415(a)

(2-4)-7-33 417
(2-6) 4-64

(3-5) —2-40
(2-C2) —238-90
(2-C4) 430
(2-Ce) 7-21
(3-C2) 13-23
(3-C4) 13-94
(3-C6) 4-21
(4-C2)3-29
(4-C4) —241-64

396
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(4-C3)13-24

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C¢FsBr As above (2-3)-21-47 (2-4)1-22 417
(2-5)6-28 (2-6) —5-30
(3-4)-19-62  (3-5)-1-65
(2-C1)23-02 (2-C2) -247-71
(2-C3)17-29  (2-C4) 4-40
(2-C5)5-24 (2-C6) 4-07
(3-C1) 0:00 (3-C2) 12-54
(3-C3) —253-53 (3-C4) 13-56
(3-C5)2-17 (3-C6) 4-68
4-C1)5-10 (4-C2)3-47
(4-C3)13-36  (4-C4) -254-61
CsFsCl @ & (2-3) -20-63  (2-4) 0-47 417
(2-5)5-99 (2-6) —5-29
C'“’ (3-4)-19-77  (3-5)—1-96
®) 5 (2-C1)19-44  (2-C2) —24991
(2-C3)16-:24  (2-C4)4-18
(2-C5) 5-24 (2-C6) 3-18
(3-C1)1-07 (3-C2) 12-85
(3-C3) —252-51 (3-C4) 13-63
(3-C5)2-48 (3-C6) 5-14
4-C1)5-14 (4-C2) 3-31
(4-C3)13:43  (4-C4) —254-34
CgFsl @ & (2-3)-2291  (2-4)1.97 417
(2-5)7-28 (2-6) —4-72
I“’ (3-4)-19-46  (3-5) ~1-25
[N (2-C1)28-44  (2-C2) —244-58
(2-C3) 18-83  (2-C4)4-79
(2-C5)5-21 (2-C6) 6-15
(3-C1)1-44 (3-C2) 11-96
(3-C3) —254-66 (3-C4) 13-57
(3-C5)1:69 (3-C6) 4-48
(4-C1)4-75 (4-C2) 3-59

(4-C4) —254-84



CsFsNO,

CeFsNO,

CeFsNO,

C6F6

C6F6

CeFe0,S

CsF6038

2 3
OZN“)
©) (5

As above

As above

2 )

3)

OS(O)F*®

@

2

(3)

0S(0),F

@

(2) —146-4 (3) —158-6
(4) —-147-6

(2) -160-2 (3) —161-0
(4) —143-3

(1) -151-0 (2) —-162-0

(3) —155-7 (4) +69-6

(1) -151-8 (2) —-160-6
(3) —153-3 (4) +42-0

(2-3)-21-24 (2-4)5-40
(2-5) 6-68 (2-6) —9-98
(3-4)-19-94  (3-5) —0-37
(2-C2) -262-12 (2-C3) 15-39
(2-C4)4-26 (2-C5) 5-31
(2-C6) 2:30 (3-C2) 14-06
(3-C3) —255-29 (3-C4) 13-42
(3-C5)1-82 (3-C6) 2-30
(4-C2)3-79 (4-C3)13-41
(4-C4) -261-95

(1-2) -20-282  (1-3)-3-003
(1-4) 3-869

(1-C1) -251-13

(1-C2)13-73 (1-C3) 3-19
(1-C4) 5-21

(1-2) —21-65 (1-3) -2-84
(1-4) 3-98

(1-2)16:8 (1-4)9-0
(2-3)20-8

(1-2)16-:2  (1-4)11-2
(2-3) 20-5

410

417

410

402
417

418

419

419
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FsHO 3 _@ (2-3) -20-18 (2-4)6:46 417
7 (2-5)9-49 (2-6) —4-82
@ CHO® (3-4)-1913  (3-5)-1-11
5 ® 2-7)1-05 (3-7) -1-34
4-7)0-21 (2-C1) 10-21
(2-C2) -261:33 (2-C3) 16-16
(2-C4)5-29 (2-C5) 5-28
(2-C6) 669 (3-C1) 1-86
(3-C2)11-47  (3-C3) -252:90
(3-C4)13-46  (3-C5)1-33
(3-C6) 4-32 (4-C1) 3-83
(4-C2) 4-12 (4-C3) 12-98
(4-C4)—-261:22
C,FsH,3 @ @ (2-3) -20-89  (2-4) —0-06 417
™ (2-5)8:55 (2-6) —0-63
@ CH; (3-4)-19-43  (3-5)-2.27
(57 (6) (2-7)2-28 (3-7)0-25
(4-7)1-38 (2-C1) 19-49
(2-C2) —244-66 (2-C3) 17-47
(2-C4)5-19 (2-C5) 509
(2-C6) 8:76 (3-C1) 0-86
(3-C2)11-02  (3-C3) —248:70
(3-C4)13-54  (3-C5) 2:06
(3-C6)4-26 (4-C1) 3-94
(4-C2) 3-61 (4-C3) 1276
(4-C4) -250-03
C,FsH;0 &)@ (2)(3) —150-0, —168-0 354

(4)CH20H

(4) —159-75

p9e

wa)sAs JJBUIOIB UE JO ) B 0) papuoq 4



C,FsH;0 @ @ (2-3) -20-44  (2-4)-3-20 417

OCH (2-5)4-65 (2-6) —0-44
“ 3 (3-4)=20-62  (3-5) —3-36
5o 2-C1)12:51  (2-C2) —247-70

(2-C3)14-97  (2-C4) 3-95
(2-C5)5-03 (2-C6) 5-22
(3-C1)1-75 (3-C2) 12:00
(3-C3) —248-67 (3-C4) 13-84
(3-C5) 3-66 (3-C6) 4-48
(4-C1) 4-49 (4-C2) 3-36
(4-C3)13-21  (4-C4) —248-21

C,FsCL,N @ (1) -150-1 (2) —162-7 271(b)
(3)N=CC|2 (3) —159-1
C/FsN @_® 2)-131-9  (3) —163-5 410
e m (4) —143-4
) (5
CoFN As above (2-3)-20-12  (2-4)5-88 417
(2-5) 8:05 (2-6) —7-85

(3-4)-19:47 (3-5)0-28
(2-C2) —-260-00 (2-C3) 15-01
(2-C4) 4-94 (2-C5)5-11
(2-C6) 4-98 (3-C2) 13-04
(3-C3) —253-59 (3-C4)13-33
(3-C5)1-97 (3-C6)4-03
(4-C2)4-29 (4-C3) 13-32
(4-C4) —262-85

C,F¢O @ (1) -154-1 (2) -161-8 (1-2) 15-6  (2-3) 206 429

(3)CO'F“) (3) -156-1 (4) -22-6
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgFsHj Q) @ (2-3) -20-47  (2-4)1-37 417
_ (2-5)8-22 (2-6) —2-20
“’CH CH, (3-4)-19-66  (3-5) —2-00
5) (6 (2-C1) 13-95 (2-C2) —250-41
(2-C3)17-:30  (2-C4) 13-67
(2-C5) 5-13 (2-C6) 7-89
(3-C1)0-79 (3-C2) 11-49
(3-C3) —249-37 (3-C4) 13-67
(3-C5)2-22 (3-C6) 4-32
(4-C1)4-26 4-C2)3-35
(4-C3)12-88  (4-C4)-253-75
(2) -154-0 (3) —-164-1 (2-3)19:0  (3-4) 22:0 429
CgFsH;0 3@ (4) -159-6
(4)CO~CH3
CoFsH,0 —159-7 and —167-8 (2:3) 329
O-CH,-C(CH,)=CH,
CoFsHyGe @ (2) 1279 (3)-161:51 (2-3) =239 (2-4)2'5 438(b)
(4) —153-4 (2-5) 10-7 (2-6) —4-2
"""‘CHi’)’ (3-4) 202 (3-5) —1-2
& ©
CoFsHgSi As above with Ge replaced by Si (2) -127-8 (3) —-161-75 (2-3) —23-9 (2-4)3-3 438(b)
(4) —-152-5 (2-5) 107  (2-6) —4-2
(3-4)-19-2 (3-5)-1-2
CoFsHgSn As above with Ge replaced by Sn (2) —-121-9 (3) —160:-66 (2-3) —27-25 (2-4) 1-97 438(b)

(4) —152-96

(2-5)11-58 (2-6) —4-38
(3-4) -19-7 (3-5)-1-37
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CioFsHaN4

C10F7H2N3

CioFsN2

C11FsHsN,

C11F5H6N803

Cl 1F5H703

CuFsHy

CquHgO

OF©

6@ PF NH,

As above with NH, replaced by F(9)

(4)CO-CHNa~C02CH2CH,

3) @

As above with Na replaced by H (50% enol)

%)

:

4)

OC(CH,),CH=CH,

©

(2) —142-8 (3) —165-0
(4) -156-3 (7) -168-4

(2) —142-3  (3) -164-4
(4) -154-4 (7) —156-5
(8) -51-7

(2) -142:5 (3) —164-1
(4) -152-0 (7)-154-4
(8)-487 (9) =754

(2) -153-5 (3)-167-0
4) -177-4

(2) —142:9 (3) -163-8
(4) —160-0

(2) -139:4, —140-4
(3) —161-7
(4) —152-0, —149-9

(2) —145-5 (3) —165-75
(4) -152-25

(2) —153-4 (3) —165-7
(4) —167-8

(2-3) 217
(2-5)8-1
(3-5)0-8
2-779

(2-3)21-5
(2-5)7-9
(2-7) 10-9
(3-5)1-2
(2-3) 20-4
(2-5)8-2
(2-7)13:0

(7-8) 28-0
(8-9)2-4

(3-4) 20-5

(2-4) 3-5

(2-3) 24

(2-3) 20-0
(2-4) 3-0

(2-4) 241
(2-6) 3-4
(3-4) 20-5

(2-4) 3-2
(2-6) 44
(3-4) 199
(7-8) 27-6

(2-4)4-2
(2-6) 5-8
(3-4) 19-0
(7-9) 20-3

(3-4) 21

(2-5)9

(3-4) 20-0

445(a)

445(a)

445(a)

447(a)

272(b)

272(b)

375

329
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1 FsHoO —158-4, -167-0 (2:3) 329
OCHZ-CH=C(CH3)z
C1,F;H;0 @ @ NE* (2) -140-3  (3) -162-1 (2-3)21-8  (2-4) 35 445(a)
/ N\ (4) -151-3  (7) —153-6 (2-5) 82 (2-6) 4-5
@ N (8) ~48-0 (3-4)197  (3-5)0-5
¢ ® DF OCH, 2-711-7  (7-8)27-4
C,,F11NO, @ W (o] @ (1) -143-4 (2) —147-3 219(a)
3) -159-.4 (4)-121-3
‘”N F e (5) -137-1
(0]
Cy,FsH,Cr 3@ (2)—185-0 (3)-194.9 450
wH CrC¢H,¢ (4) ~196-8
C12FsHny & @ (2)-152  (3)-177 (2-3) 20 (3-4) 20 249

«)C(CH,)ZC(CH,>=CH2 4 -172
3 @2
CaFsHu 2)-1485 (3) —169-5 2-3)24  (2-5)9 375
@ . (4) 165 (3-4)24

C12FsH;sNSi, 3_@ (2) -147.9 (3) -162-75 452

“)N[Si(Cl'ls)s]z W-les4

wa)sAS IPBUIos U Jo ) B 0} papuoq J



C12FsHgN70,

C12F¢HeCr
CleloBl"rl

C12F10N2

C12F10N20

CisFsH4NS

C13FsHeNOS

CIJFSHION

C13F5H110

3 @ N OCH,

@& ® MF OCH,
C5F6 -Cr- C6H6

Q) @

4

©

C]
B

;
©

3 @

9

10)

;
©

(HSO5F solvent)

(HSO;F solvent)

(2) —140-5 (3) —1626 (2-3)21:3 (2426

(4) —1527 (7) —-160-4 (2-5)81  (2-6)43
(3-4)20:6  (3-5)08
(2-710-7

-193-3 'J(F-C) 303

(2)-119-7 (3) -160-4 (2-4)~0  (3-4)19-1

(4) -152-5 (T1-2) 780  (T1-3) 339
(T1-4) 82

(2) —133.9 (3) —154-4
(4) —123-7

(2) ~140-0 (3) —157-4
@) —141-6 (8) —133-1
(9) —154-4  (10) —134-1

-139-0, -151-0, -161-0

-131-0, —143-0, —-152-0

(2) -161-5 (3) —166'5

4) -175-0

Centre of signals —138-9

445(a)

624

453

416(a)

416(a)

252

252

455(a)

)

456
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Molecular formula  Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,3FsH1,NO @) _@ (2) -163-0  (3) —166-5 455(a)
o
HO
C13FgHNNaO 3@ 8)__(9) (2) -142:8 (3) -163-7 272(b)
4 CO-CHNa( N (4) —160-0 (8) —145-2
( * @ (9) —98-4
CisFoliNa = ‘C’” 2 @-1392 (3)-1607 Q432 G421 444(v)
() C N (4) -151-6 (8) —139-6
HEN) ® N (9) —89-7
C,5FgH,;NO 3@ 8 (9 (2) -139:9 (3) -160-8 (3-4) 20-5 272(b)
(4) —148-7 (8) —142-9
WCO'CH’ <®>N 9) -91:8
CraFsNalNa 7~ ‘:” "’ (2) -140-5  (3) ~166-6 (3-4)20 444(b)
(4) —165-1 (8) —153-1
(‘)CNa(CN) @ N (9) —100-6
C13F10HNO @ _@ (two sets of signals)  [a] (2) —146-8 (3)—161-8 (2-4)2:6 263(b)
(‘) NCHO (4) —-152-7
2 (b] (2)—144-0 (3)-160-5
(4) —152-0
C13F100, 3@ (2) -153-9  (3)—162-2 (2-3)16:5  (3-4) 207 429
“COZC6F5 (4) ~156-7
C14sFsH¢NaO @3 _@ (2) —142:0  (3) —166-4 (2-4) 3.5 (3-4) 20-5 272(0)
(4) -170-3

(‘)CHNa‘CO'C6H5

oLe
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Ci4FsH,0

C14F 5H7O

C14FsHgNO

C14FsH;oNaOs

C14FSH1105

C14F 1 0HN30

CIAFIOHZO

C,sFsH4NaO,

C15F5H502

C,5FsH1NSi

As above with Na replaced by H

Q)2

4)

CO-CH,C¢H;

@

3 @

{4)

N(C¢H;)CO-CH,

©

Q3@

(4)

©

As above with Na replaced by H

CHNa-CO

©
@

As above with Na replaced by H

Q)@
‘ONe®

As above with Na replaced by H

@

Q)@

{4)

N(CsH;)Si(CH,),

©

CO-CNa(CO,CH,CH,),

(2
@

2
“)

@)
@)

2
@)

03]
@
@
0]
M

(2)
@
™
(2
)

(2
@

(2

-142-3
-157-0

-141-1
-151-0

—145-5
-163-1

—143-9
-161-6

—140-0
-151-8

—140-6
-169-2
—164-1

-141-9
-155-6
-160-9

-136-1
-161-9

-140-6
—154-3
-147-1
(4) —163-85

3

(3

(3) -155-85

3

3

(3)
6
®)

(3

(6
8

(3

3)

(3

-163-7

-161-1

-165-3

-162-0

-166-4
-142-8
-160-9

-163-1

—140-3
—-149-5

-165-7

-162-3

-158-9

(3-4) 20-5

(2-4) 3-4

(2-4)2-5

(2-4) 35
(6-8)0

2-4)0
(6-8)4-5

(2-4)1-5

(3-4)20

(3-4)22

(3-4) 20-4
(7-8) 20

(3-4)20
(7-8) 20-4

(3-4) 20-7

272(b)

272(b)

452(b)

272(b)

272(b)

272(b)

272(b)

272(b)

272(b)

452(b)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Cy5FsH;3CrO Q@ (2) —182:3  (2) ~194-5 450
(MC(CHJ)ZOH CrCeH, (3) ~198-8
CisFsH;sCrSi 6@ (2) -1752  (2) —193-7 2-4)1-5 450
(4)Si(CH(;’) rCeH, (3) —=200-7
C1sF10HNaO, 3@ (2) —1427  (3) —163-1 (2-4) 0 (3-4) 19-8 272(b)
(‘)CO~CHNa~CO-C6F5 (4) —158-1
C15F10H,0, As above with Na replaced by H (2)—-139-1 (3) -161-1 (2-4) 4-4 (3-4) 20-5 272(b)
(4) —149-5
C;5F1oH3NaO 3 @ (2) —142:6 (3) 1668 (2-4) 4-5 (3-4) 217 272(0)
“’CHNa~CO-CHz.C6ps 4) -171-7
CysF10H4 O As above with Na replaced by H (2) -1422  (3) -163-3 (2-4) 0 (3-4) 21 17200)
(4) -156-5
C,sFoHsN @@ (2) —146-7 (3) —161-7 263(6)
“’N(Csﬂs)CF=CF-CF3 (4) —155-0
CysF12HNaO 3@ (2) -142:9 (3) —164-0 2-4)0 (3-4) 21 272(0)
(‘)CO'CHNa'CsF:CF,p (4) -160-4
CysF1.HO As above with Na replaced by H (2) -139-9 (3) —160-8 (2-4) 47 (3-4) 21 272(b)

(4) —148-9

e
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C15F14BINO

C16F5H12N305

C16F5H1305

CIGFIZNZ

C,,F,HsFeN,O,

CISFSHION

ClngHuCr :

C13F5H30BIP2Pt

6@
(«) N-CO-CFBr-CF,

2

©

Q)@

4)

CH=CH-CO-CNa(CO,CH,CH,),

©

As above with Na replaced by H (enol form)

@

@ C6F5

As above with C¢Fs replaced by Fe(CO),CsHs

Q)@

{@® e,

F_F
F CeH,
F|F
Cr

|
CeH,

@__
cis-| PtBr(PEt3)Jl @ (4))

(two sets of signals) [b]

[a] (2)-143-3

(4)-151-3

(2)-141-3
(4) —149-5

(2) -141-6
(4) —158-0

(2) —140-8
(4) —153-1

(2) —1421
(4) —151-7
(8)-51-3

(2) —142-5
4) —154-6
(8) —54-7

(2) —145-30
4) -159-10

(3) —160-9

(3) —160-5

(3) —-163-7

3) —162-4

(3) -163-9

(7) —-134-5

(3) —164-6
(7) —114-3

(3) —163-05

—181-9, —194-5, —196-6

(ratio 2:2:1)

2) -119-0
(4) —162-8

(3)-164-3

2-4)0

(2-4)2:3

(2-3)22-4
(2-5) 83

(3-4)19-8
(7-8) 286

(2-3)20-9
(2-5)7-7
(3-4)20-3
3-7)0-8

(2-3)21
(Pt-2) 309

(3-4) 21-5

(3-4)21-0

(2-4) 36
(2-6) 5-8
(2-7) 15-0

(2-4) 2-7
(2-6) 3.7
(2-7)11-8
(7-8) 30-1

(3-4) 20

(Pt-3) 62

263(b)

272(b)

272(b)

445(a)

445(a)

471(b)

624

472
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Ci1sFsH30Br3P,Pt @ & (2) -106:5 (3)-161-4 (2-3) 22 (3-4) 21 472
mer-trans-| PtBr(PEts), " (4) —157-3 (Pt-2) 93 (Pt-3) 38
® 6
C18FsH30Br3P,Pt As above but mer-cis-compound (at 180 K) (2) -108-4 (3) —-162-1 (2-3) 29 (3-4)22 472
(4) —1579 (5)-161-4 (5-6) 29 (Pt-2) ~85
(6) —105-6 (Pt-6) ~60
C,5FsH;,CIP,Pt @ & (2) —119:6 (3) -163-7 (2-3) 20 (3-4) 20 472
cis-|PtCI(PEt;))) (4) (4) —162-2 (Pt-2)307 (Pt-3) 70
C13FsH;30Cl;P,Pt @ & (2)-111.5 (3)-162-8 (2-3)22 (3-4)21 472
(4) —159-0 (Pt-2) 85 (Pt-3) 39
. - @)
mer-trans-(PtCl;(PEt;3), (Pt-4) 20
©® 6
C,18F5H30Cl3P,Pt As above but mer-cis-<compound (at 180 K) (2) -115-3 (3) -162-0 (2-3) 27 (3-4)20 472
(4) —1579 (5)-161-3 (5-6) 23 (4-5) 20
(6) —113-9 (Pt-2) ~65 (Pt-6) ~50
C,gFsH;30IP,Pt @_ 3 (2) —116:5 (3) —165-0 (2-3)23 (3-4) 20 472
cis-|PUPEL) @ “ (4) ~163-9 (Pt-2)311  (Pt-3) 61
CisF;gHsN 3 @ (2) —146:50 (3) —162-4 471(b)
u) NC,H;, (4) -157-35
2
(2) -139:2 (3) -166-3 (3-4) 207 272(b
C20F10HsNaO P2 4) —164-4 ©
(4) CNa-CO-CzH;
2
C20F10H6O As above with Na replaced by H (2) -139:2 (3)-162:0 2-4)1-5 (3-4) 20-5 272(b)

(4) —153-9

bLE
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C22F15HgO, Tl

C23F5H17CrFeO

C24F1oH30Br,P>Pt

C24F10H30C1P2Pt

C24F10H30P2Pt

CasFsH;50,58n

C26F 10N202S2

( @@
“ <::} TIlO (0]
3 —/

G _@
(4@CH(OH)©
Cr Fe
(IJGH(, (|35H5
@
cis-cis-trans-|PtBr,(PEt;) (8
© ®

As above with Br replaced by Cl

2

cis |Pt(PEts3), ( “
@@

(4)COZSn(C6H5)3

C¢F;-CO-NH
S_

2

(2) —1181
(4) —151-5

(2) —187-3
(4) —200-6

(2) -115-9
(4) —-157-8
(6) —100-8

(2) -116-3
(4) -157-9
(6) —106-7

(2) —-117-6
(4) —163-0

(2) —138-3
(4) -150-9

(3) -159-3

(3)-197-3

(3) —160-9
(5) -160-7

(3) —163-2
(5) —160-9

(3) —163-7

(3) —161-8

—141-0, —153-0, —162-0

(T1-2) 546  (T1-3) 217
(T1-4) 58

(2-3)25 (3-4)=(4-5) 21
(2-5)=(3-5)=(3-6) ~5
(5-6) 25 (Pt-2) 136
(Pt-3) 45 (Pt-4) 19
(Pt-5) 40 (Pt-6) 102

(2-3) 24 (3-4)=(4-5) 20
(2-5)=(3-5)=(3-6) ~5

(5-6) 26 (Pt-2) 145
(Pt-3) 45 (Pt-4) 18
(Pt-5) 40 (Pt-6) 95

(3-4) 20 (Pt-2) 354
(Pt-3) 68 (Pt-4) 13

453

450

472

472

472

473

252
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

Co8F10H3,04Yb 3 @ (2) -108-3 (3)(4) —161-4 478
o
O

F. Miscellaneous studies

A review of fluorine coupling constant data (481) has enabled the
additivity of substituent effects J(F-H) in polysubstituted fluorobenzenes to
be demonstrated (482) and those upon J(F-F) to be updated. (483)

Solvent effects upon the shifts of hexafluorobenzene, (484) fluoro-
aniline, (479) fluoronitrobenzene, (479) and 2,3,4,5,6-pentafluoro-
diphenylamine (485) have been reported. A dynamic polarization study of
CsFs, doped with free radicals, has been performed. (310)

9LE
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VI. FLUORINE BONDED TO A CARBON OF A
HETEROCYCLIC SYSTEM
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A. Nitrogen heterocycles

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C4FH,I,N; 1 -117-0 486(a)
@
I \N )IN H,
C4FH;N,0, O -171 487
HN |
H
C4FH4N;0 NH, -171 487
Y
o
H
C4FH;N, F . (2-4)1-8 (4-5) 8-0 488
NS
N\/NCH 3
2
C4FH;N, As above with F at C2 (2-4)1-6 (2-5) ~0 488
C4FH;N, As above with F at C5 (4-5)7-5 (2-5) ~0 488
C4FH;sN, HJC S (2-5)1-3 488
N NH

X
¥

$33£3013)91] uIBonIN
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFH3I,N,0 1 -109-5 486(a)
Ff\ll\l
I \N )OCH:,
CsFH4N 4 (F-C2) 238-3 (F-C3) 37-8 431
5 3 (F-C4)8-0 (F-C5)3-8
6 Oz F (F-C6) 15-5
N
CsFH4N As above with F at C3 (F-C2) 23-3 (F-C3) 2588 431
(F-C4) 18-2 (F-C5) 3-8
(F-C6) 3-6
CsFHsN™ 4 (F-C2) 250-8 (F-C3) 32:6 431
5 O 3 (F-C4) 89 (F-C5)4-4
3 F (F-C6) 10-0
N
H
CsFHsN* As above with F at C3 (F-C2) 34-4 (F-C3) 2572 431
(F-C4) 182 (F-C5)7-1
(F-C6) 3-6
CsFH;N,0, (o] -170 487
HN IF
OA\N
CH,
C;FHgBrN,O; 0O Br -139 (1-2) ~0-7 487
HN __F(l)
H?
0" °N

H OCH,

08¢
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CsF2HgN,05

CsF,CIN

CsF4CIN

CsF;N

CeFHIN,O,

C6F H9N203

Ce¢F2H;CIIN

As above with Br replaced by H(3)

As above with Br replaced by F(3)

Cl

®],
(2)

~208

(1) —-131 (3)-112

(2) -87-5 (3)-141-5

(3) —141-6 (4) —138-3
(5) —160-8 (6) —86-2

(1) -57-8 (2)-113-2
(3) —159-1 (4) -144-5
(5) 859

—145-0

-209

(1)-74-2  (2)-119-1

(3-4)17-6
(3-6) 25-6
(4-6) 15-7

(1-2) 46

(1-2) 27

(1-3)45-5

(1-3)274

(3-5)4-2
(4-5) 17-0
(5-6) 22-2

(1-3) ~2

487

487

320(a)

489

486(a)

487

490(a)

$3p4201333Y uddoaN
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CeFsHN, F? (1) -106-9 (1-5)2 142
®F, F (2)(3) —132:5, —134-8
wE (4) —92-4
N7 N\ s
\ H
N=N
CeFoH,N Fy (1) -164-3 (2) ~118-8 (3A-3B)}288 142
“F, F (3)\ -134:77, —129-63 (4A-4B)[ 300
o FO ) —141-31, -126-70 (5A-5B) 228
N (5) —93-11, —88-89
~CH,
C;FH;N, . F (F-C3) 244 (F-C4) 4 491
s s (F-C9) 255
N
6 0 PJ
7 H
(CH,),50=N~ (ON
Cl F
C;FsH,N oF (1) —64-6 493(a)
@ F (2)(3)(4) —149-5, —151-7, —159-8 494
F @ . F (5) —140-7
OF AF® F\
N
C;FsHgN, @ (3) -112-5  (4)(5) —133-5 179(a)

(5)y (3)

O\ #NCHy);

e

(6) —81-5

8¢
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CgFHN

CsF13N

CsF13N

CoFHN

CoFH1oN,0s

F_ CF(CF,),

OF 2 NFP
OEL_ FY
N

-175

(1)(2) —53, —108

(3)(4) —103, -115

(1)(3) —58, -110
(2)(4) —88, —103

—180

-131

(1-2) 20

(1-2) 26

(F-C2)27-0 (F-C3)257-0
(F-C4) 16-1 (F-C5)3-6

(F-C9) 1-7

(F-C10)5-3

495

498

498

431

495

487

SaPAI01333Y uaBoxN
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CyFH1;,N,05 [0} R!=OH,R*=H,R*=H -166 1-2) 1-6 487
HN |F‘”
o OJ\N
HO
R3 H(Z)
R' R2?
CoFH,1N,04 As above with R'=R?>=0OH, R*=H —-166 (1-2) 1-6 487
CoFH,;N,0¢ As above with R' =R>=OH, R*=H -169 (1-2)1-8 487
CoFH;,N;0, NH, R'=0OH, R’=H, -165 (1-2)1-8 487
N/ij R®=H
. oy
HO
RJ H(Z)
R! R?
CoFH,N505 As above with R'=R?>=0OH, R*=H -166 (1-2) 1-6 487
CoFH;,N;05 As above with R'=R*=0H, R’=H -167 (1-2) 1-6 487
CoF4HNO op (1) -166:0 (2) -175-5 494(a)
@ * (3) -185-3  (4)—195-2
1)
O N F
H
CoFsHgN oF E (1) -56-0  (2) —198-8 494(a)
@ - F (3) -186-3 (4)—-173-9
o - or F (5) —153-6
F\\ F® F ZF
N

213
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CyoFsHgN,O

C9F SH 10N2

C10FH13N>04

C1oFH14N305

C1oFzH;sCl;N;

ClonHgNO

«)

s 3
F

AN T T T
N NCH2CH20CH2CH2

4)
(S) 3)

F
NZ “N(CH,CH,),

(6)

{6)

o) R'=0OH, R?=0CH;

1 __ 2_
HN F R =0OCH;, R"=0OH

A

NH, R'=0H, R*= OCH,

N/jp‘" R'=OCH,, R*=0H
oA

(0] N

HO

H(2)

(3) —112-5 (4)(5) —134-5
(6) —82-5

(3) —113-5  (4)5) —135-0
(6) —80-7

-168
-168

-165
-169

=772

(1) —158 (2) =203

(1-2) 1-8
(1-2) 2-0

(1-2) 1-6
(1-2)1-6

(1-3)70

(2-4)70

179(a)

179(a)

487

487

447(a)

495
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C10F3HsCIN, Cl_o (2) -80-5 (5)-167-0 447(a)
< : (6) -98-0
(5) (6)
C0F4HsN; As above with Cl replaced by F(3) (2) -98-9 (3)-163-3 447(a)
C,0FsCIoN, a_Cl Cl (1) -74-8 (2)-89-4 490(a)
(3) —142-5
@ 3
C11FH15sN2Og (o) -166 1-2)1-5 487
HN F
o) OJ\N l 1 2
HO R =R“=0CH;
H®
R! R?
C;,FH,6N;05 NH, R'=R?’=0CH; - -168 (1-2) ~1-6 487
N/jF(n
o P
HO
H
R! R?
C11F1oN CF(CF,), (1) -102 (1-2) 27 498
(I)F = Fz

98¢
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C11F19N

C,2FsHN;

C12FsCIsNO

C12F3N3Na

C13F4H(,NNaO

Cy3FsH;NO

C1 3F 9HNNaO

C13FgH,NO
C1sFH,;N,Of

CF(CFs),
o XyFD

Fa\\ZCF(CFy),;

2) )

N@CH(CN)@N

(S)Om
6) N/ CO-C4Cls

) 0

N@CNa(CN)@N

N_(F) )CHNaCO-C,H,

2 3

As above with Na replaced by H

N (F) )CHNa-COC,F,
@ ™
As above with Na replaced by H

(2)H H(S)
1 6
( )F H( )

By CONH-CH(CO,H)-CH,

(4‘)H N H(7)
CO-CH,NH;'

(1) -101

(1) —140-1 (2) -89-7

(2) —119-8 (4) —134-9
(5) —133-5 (6) —89-5

(1) —146-8 (2) -98-5

(2) -99-4 (3)-1473

(2) -92-9 (3) 1436

(2) —98-4  (3) —145-2

(3)—91-8 (3)-142:9

Two forms, arising probably
from restricted rotation about
glycyl-fluoroprolyl bond
s(minor—mjor) =—0-1063 ppm

Major

(1-2) 51-8
(1-3) 38-0
(1-4) 20-9
(1-5)41-5
(1-6) 19-2
(1-7) —0-4

Minor
51-8
373
21-4
40-8
20-4
-0-4

498

444(a)

179(a)

444(a)

272(b)

272(b)

272(b)

272(b)

501

sap 401319y uaBonIN
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Coupling constants (Hz)

Molecular formula Structure of compounds Chemical shifts (ppm) Ref.
ngFzH]sClzNzP F _Cl -77-3 492(3)
N () )N=P(C,Hy),
F
C23F2H15C]2N4P F Cl -71-3 492(3)
N O YN=N—N=P(C,H,),
F C
B. Oxygen heterocycles
C,F,H,0 o] cis —165 (1-2)40-3  (1-3) 859 506
(I)FO)HQFO)H“) (1-4) 3-8
trans —83-7 (1-2) 153 (1-3) 82-0
(1-4) -0-5
C,F;H,0, oy 0.0 (1)-127-1  (2) -131-1 (1-2)6-2 (1-3) 11-6 237
2
OF, F@
(1)-75-8 (2)-763 237

C4F4H,0, H [0 O
2

88¢

wdyshs 2124301333y © Jo ) © 03 papuoq g



C4FsHO;

C4FsO

CsFgH,0-

CsF;HCI,0,

CsF;HO;

CsF;7H,ClO,

CsF7H;0,

o]
SEOY O
(3)(4)F2 F;l)(z)

o

CF,Cl CF,
@FH_F"
o_o

(CF;H),

(1) —69-62 (2) -70-54
(3) -78-26 (4) —89-51
(5) —135-58

1) -77-7  (2)-1553

(1) -125-0 (2) -135-7
(3) —121-2

(1) —57-28

(1) —83-7, —84-3
(2)}—126-4, -134-8
(3)/-126-9, —131-5
(4) —120-8

(la) —127-4 (le) —128-2

(1la) =75-3  (le) —89-9
(2) —128-1

(1-2)177-6
(1-4) 2-16
(1-6) 0-50
(2-4)2-15
(2-6) 0-15
(3-5)9-34
(4-5) 12-94
(5-6) 51-25

(1-4) 11-0

(1-2) 7-0

(1A-1B) 150
(2A-2B)}250
250

(3A-3B)

(1a-2) 7-0

(1-3) 434
(1-5)3:23
(2-3)8-88
(2-5) 8-02
(3-4) 165-1
(3-6) 1-44
(4-6) 1-64

(le-2) 11-5

237

508

237

120

508

120

120

s3Ad013)9y uadixQ
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF;H;0, PrH_FYH (1)(2) —-128-1, —128-8 120
o_ O
CF,H CF,
CsF;Cl;0, DECL_cl, (1) —44-2 120
o_ O
NS
(CF,),
CsFzHCIO, op F H F [a] (1a) -85-2 (le)—86-1 120
H.H.Fm mF_H_Fm (2) ~129-4
o o o o [b] (1a) —75-1
\< N
[bl CF,Cl CFy  [a] CF,Cl CF,
CsFzHCIO, HCl _FY (1a) =72:07 (le) -77-11 120
o0
(CFy),
CsFgHCIO, ey Pr) (1a) ~118-2 (2a) —58-9 (1-2) 16 120
0
N
(CF3),
CsFsH,0, @y, FY (1)-75-4 (1-2)9-0 120
0.0

(CFy),

06¢
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CsFoHO,

C¢FH,05

CeFH;1,05

(Z)F(J)H Fgl)
O\/O
(CF3),
H,C—O
0]
HO
H(Z)
O F(l)
R7C6H2R8
R6 4 ()\ R‘
s Rl
RS 3 2| )
H RR:
R' R* R* R* PR’
F H OH H OH
OH F H OH

OH H F H OH

OH
OH

OH

OH

OH

OH
OH

OH

OH

OH

OH

(1a) -76-5
(2a) —129-6

(le) —89-3

*interchangeable

(la-2a) 6-7

(1-2) 49

(F-C1) 210-6
(F-C3) 11-7

(F-C1)21-4
(F-C3) 17-5
(F-C5) 1-3

(F-C1) 23-0
(F-C3)17-3
(F-C5)1-2

(F-C1)10-9
(F-C3) 178-6
(F-C5)7-3

(F-C1)12-4
(F-C3) 180-5
(F-C5)8-2

(F-C1)1-4
(F-C3) 17-6*
(F-C5) 23-9*

(le-2a) 9-0

(1-3) 2-0

(F-C2) 216
(F-C5) 4-7

(F-C2) 1859
(F-C4) 8-0

(F-C2) 183-1
(F-C4)8-2

(F-C2) 16-8
(F-C4) 17-6
(F-C6) 1-5

(F-C2)17-2
(F-C4) 17-6
(F-Cé6) 1-9

(F-C2) 8-3
(F-C4) 1799

120

509

510

sapAd019)9Yy uadixQ
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
OH H OH H OH F H OH *interchangeable (F-C1)1-4 (F-C2) 8-8
(F-C3) 18:0* (F-C4) 180-0
(F-C5) 24-5*
H OH OH H OH OH H F (F-C3)0-7 (F-C4) 6:6
(F-C5)17-2 (F-C6) 167-2
OH H OH H OH OH H F (F-C4)6-9 (F-C5) 187
(F-C6) 1676
H OH H F OH OH H OH (F-C1)29-6 (F-C2)172-2
(F-C3)17-5 (F-C4)1-4
OH H H F OH OH H OH (F-C1)15-8 (F-C2) 1800
(F-C3)17-6 (F-C4)1-5
H OH OH H OH H F OH (F-C2)2-2 (F-C3) 17-6
(F-C4)177-0 (F-C5)17-6
(F-C6) 5-5
OH H OH H OH H F OH (F-C2)1-1 (F-C3) 180
(F-C4)177-7 (F-C5)17-3
(F-C6) 5-5
CeF2H,100 (CH,),C F® (1) —155-5 (2) -163-0 (1-2)36:0 (1-3)2:5 134
(1-4) 0-8 (2-3) 85-0
o’ o H?®
C,FH, 0,4 @F, Fy F, F, (1) —205-4 (1-4) 45 511
2)(3) —126-5, -126-7
HO OH —. HO OH 203) 65
VFYH FH FH F
O OH
CgFHsO F -177 (1-2) 4-5 (1-3)1-5 495

m@fyim
(0]

6t
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CngHGO

CsF,H;,0

CoFH,0,

C9F6H304

C10FH13N20¢

C10F6H1004

F(Z)
(UF o H(3)

OCH,

H®
- F®
0 H®

R!=H, R%=uyracil
R!=uracil, R?>=H

(1) -145 (2) —198

(1) —152-0 (2) -163-5

-127

(1) —206-3
(2A) —124-5 (2B) 1277

(1) 206-4

(2)}—110-9 and —127-1
(3)f —131-1and —-131-2
(4) —156-0

(1-2) 353 (1-4)12.0
(1-3)2-2 (2-3) 84-0
(1-2) 60 (1-3) 15
(1-3) 45 (2A-3) 22-5
(2A-2B) 250

(1-2) 24

(1-2) 16

(1-5) 51

(2A-2B)] 254

(3A-3B)f 250

495

134

495

511

512

511
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Molecular formula Structure of compounds Chemical shifts (pm) Coupling constants (Hz) Ref.
Cy0F 180 CF,CF, (1) —-117 197
CF, iFs
WE CF,
CF, O
CllFleNsos O (1-2) 1'5 513
'
N,CH, 0 9" N
H H
Wp H
O><O
24" OCH,
C,,FH;50, o (@) —122 (1-2)63-0 (1-3) 10-0 504
ROCH,
OR RO FOH? R=CO-CH; (B) -128.7 (1-2)67-0  (1-3)22-5
S (1-5) 6-5
H H(S)
C.,FH,50, ROCH, (o] H? -134-8 (1-2)61-8 (1-3)17-2 504
OR 3) R=CO-CH; (1-5)1-4
oy F®
H OR
@ eoFYH® B8 -1166 (1-2)61-8  (1-3)4-2
s 1-4)23  (1-569

OR OR

1419
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C12FH13N205

C12FH 4IN,O5

ClZmldNSOS

C12FH,¢BrO,

CIZFH17O7

o)
11
/0 lN
cH,” O
F H
o. O
CH, CH,
o)
o
IcCH, O N
H
F H
o O
CH, CH,

As above with I replaced by N5

AcOCH,
AcO (0] v

HOCH, O~ H
(1) @)

(&)}
H O_CH,

3
CO-CO,CH,CH,

Ac=CO-CH;

—141-76

-101-8

-109-5

-99-7 . (1-2)64-5 (1-3)6-0
(1-5) 6-5

(1-2) 12 1-3)27

513

513

513

504

514

834301319y UIBLxQ)

1%



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,FH,,0, @ CH,0-COCH, (1-2) 47 (1-3)0 509
lo) (1-4)1-4
CH,CO-0 @Y o)
H H
m
H F O-COCH,
C1,FH,50, CH,0OH 1-2) 11 (1-3) 14 512
FO @
. H O._CH,
cmco-ocr#z”“’o)\cﬂ3
C1,F;H5009 CH,0OH CH,OH 260
HO 0] OR!
OH oo R
RZ
OH (S) R4

R'=R*=F,R*=R*=H

R*=R*=F,R!=R*=H

(1) —164-9

(2) -166-3

(3) —239-0

(4) -219-8

(1-2) 49 (1-3) 135
(1-4)5 (2-3)18
(3-4) 52 (3-5) 325

(1-2) 52 (1-4) 13
(2-3)22 (2-4) 18
(3-4) 48

96¢
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C13FH;5NO; NH, -105-01
1)
(%) o
) (o] H N
H(S)
N,CH% HY
(o) o}
CH, CH,
C13FH,;7NgO3 As above but with N3 replaced by NH,
C13FH;404 AcOCH,
AcO—H, O
OAc RYFPH?  Ac=CO-CH,
(4)H
H R?
R!'=H(@3),R*=OCH,4 (@) —-138-8
B) -119-7
R'=0OCH;, R?=H(3) (@) -122-3
(B) -128:0
C1aFH150 AcOCH, O\ Rr!

F(l) (2)H Rz Ac= COCH3

AcOCH, OAc

R!=H,R?=0Ac
R!=0Ac,R’=H

(1-2)17
(1-4) 2-5

(1-4)2

(1-2) 625
(1-4) ~1
(1-2) 620
(1-4) 6:0

(1-2) 64-7
(1-4) 2-0

(1-2) 65-8
(1-4) 70

(1-2) 24
(1-2) 14

(1-3)6 515
(1-5) 2 515
504
(1-3) 14-5
(1-3) 5-0
(1-3) 161
(1-3) 22-6
512

$aPLI013)9Y UIFAXQ
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C14FH 1909 S (F-C1) 219-4 (F-C2) 29-3 510
CH.04c (F-C3)88 (F-C5)4-4
AcO7
s 2 F Ac=CO-CH;
AcO 1
AcO H
C14FH,004 CH3><O (1-2) 11 (1-3)13 512
cH,” O O\_H (1-4) 34
FY @ Ac=CO-CH;3
H %CH,
34 O
AcOCH, CH,
C15m19N209 A‘:O(:i.l2 0 Rl 512
FO @y - Ac=CO-CH,
AcOCH, OAc
R'=H, R*=uracil (1-2) 24
R' =uracil, R*=H (1-2) 18
C,16FH,305 CH3><O (1-2) 135  (1-3)27 514
cH;” o o H
5 Fv @y o
H CH,
oX
CH,
CO-CO,CH,CH,
Ci1sFH160, CH,0-CO-C¢H;, 512
o
@ wp OAc Ac=CO-CH,
H (@) (1-2) 16
H-CO-0 CH,0Ac B) (1-2) 21

86¢
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C,1sFH2¢NOg CH 3><0
0]

CH,” O H

(1)  (2)
oy F H 0 _CH,
o X
CH,CH,0,C” ~C—CONH, CH;
ll_l(")
CH,0CO-C4H,
HO—+HO_ g

(1 2 Ac=CO-CH
H O__CH, 3

a4 O
AcOCHS CH,

CIDFHZSOS

C19FH;7N>0g CH,_ _O

CHJXO O_H
{1} (2)
oy F 0 _CH,
0-X
CH,CH,0,C” X CH,
N-CH=CH-CO-NH,

C24F3H37045 CH,0R CH,OR
RO 0] OR!

OR OJor R
RZ

OR 5) R*

R=CO-CH,

R'=R*=F,R?’=R*=H

R’=R*=F,R'=R’=H

(1) —147-8

(2) —151-2

(3) —219-5

(4) —203-9

(1-2) 10
(1-4)1

(1-2) 10
(1-4) 34

(1-2) 145

(1-2) 50
(1-4)9
(3-4)49

(1-2) 53
(2-3) 237
(3-4) 48

(1-3) 31 514

(1-3) 14 512

(1-5) 25

(1-3) 29 514 g
"
-
g
[1]
3
2
g

260

(1-3) 15

(2-3) 12

(3-5)21

(1-4) 12-2

(2-4) 19 -
&



Molecular formuja Structure of compounds Chemcal shifts (ppm) Coupling constants (Hz) Ref.
C26FH2107 ROCHZ O F(l) ((1) —1210 (1-2)610 (1-3)85 504
1-5)2:2
) OR RO @ (1-3)
H R =CO-C¢H; (B) —1338 (1-2)67-0 (1-3)21:5
H H® (1-5) 6-0
C — . - « - .
Gr R (1-5) 6:0
Oy H?
H OR
C26FH350:7 CH,0R CH,0OR —149.3 (1-2) 53-5  (1-3) 24:5 260
RO A 0 OH?
OR oJor o) . R=COCH,
F
OR OR
C36FH350,7 CH,0R CH,0OR (a) —147-6 (1-2) 53-8  (1-3)24-5 516
O o O o (B) —136-4 (1-2) 53-8 (1-3)9-7
F 'H
OR OR (3)
RO
OR OR
C37FH3,I5N505 N N(CO-C¢Hy), 515
x
(2)H</ | /)
R o] N™ °N
R? HY
o o R'=F(3) R’*=CHI, (1-3)2:5  (2-3) ~0-5

ooy
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C27FH;3CINsO5
C27FH;INsO5
C27FH323IN505
C27FH24N504
C27FH25N5058

CZSFH2208

CZQFH26N507

C33FH;34NO,

C34FH3sNOgP

As above with R' =F, R’ = CH,Cl

As above with R' =CH,I, R*=F -103-6
As above with R'=F, R®=CH,I -97.3
As above with R! =F, R* = CH,OH

As above with R' =F, R?>= CH,-0S0,-NH,

RO (@) —137-5
RO (o] FY
OR @ R =CO-C¢H;s B) -119-5
(S)H H(Z)
OCH,

As C,;,FH,,1,N;05 above but with
R'=F, R*=CH,0-CO-CH,

CH3><0
cH,” O
*H QO _CH,
HO 0)<CH3
HN
P(C4Hy),

(1-3) 2-5

(1-3)2:5
(1-3)2-5
(1-3)2'5
(1-2) 62-5
(1-5) ~1

(1-2) 62-5
(1-5) 65

(1-3)2

(1-2) 11

(1-2) 10

(2-3) ~0-5

(2-3) ~0-5
(2-3) 1-5
(2-3)1-5
(1-3) 16-5

(1-3)5-3

(2-3)1

(1-3)28

(1-3)7-5

515

515

515

515

515

504

515

514

514

$3P£3013)3Y UIBAXQ
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C49FH43NO7P (C6H5)3COCH2 O H (1-2) 10-5 (1-3) 26 514
(3)H g( CH3
(o)
HO-. CH,
HN
g P(C¢Hy),
C. Sulphur heterocycles
C,F,CL,S, S cis —34-4 89
Fci{ DFl trans —43-8
S
C,F,08, S —64-3 89
F =0
S
C,FsCIS, ®g s F® (1) —42-7  (2) —54-9 (1-2) 315 (1-3)4.7 89
>< >< (3) —44-9 (2-3) 135-5
(3)F S Cl
T 1
C,FeCLS; S(F’Cl,)CFS S(F,Cl,)CF,; (1) -102:2  (2) +148:3 201
I 1
C.F HsCLN,S, (CH3;N=)SCL,CF,(CH;N=)SCl,-CF, -97-6 201
-130-2 (1-2) 2+5 340(a)

CgFH,sS H?
S

(414
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D. Seleneium heterocycles

C,F,4Se, <Se> -45-7 (F-Se) 67-9 507
F,L DF,
Se
E. Mixed systems
C,F4HsNO F, H, 737 517
(o] NH
_/
F, H,
C4FoNO m_2 1) —85-9 2) -110-0 518
41°9. /-—\ ( ) (
O F NF
__/
C5F4H7NO F2 Hz —724 517
o NCH,
F, H,
CsFgHsNO D H® (2) ~134-4 (3) -90-15 (1-2) 52 (3-4) 202 518
OMF(S) (4) —82-15 (5) —145-1 (5-6) 52 (7-8) 162-8
D\ A () -73-3  (8) —78:9
o NCFH
(Z)F
CsFgH3NO As above with H(6) and F(5) interchanged (2) -139-0 (3) —-109-8 (1-2) 50-3  (3-4)208-0 518
(4)-73-8 (5) —152-5 (5-6) 54 (7-8) 163-3
(7) —-87-15 (8) —73-55

SIPA2013}9Y UMINTUI[IS
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFoH,NO /~ \ (1) —886  (2) —96-9 518
O F NCFH,
1 @
CsFoH,NO Mg F® (1)-84-6 (2)-763 (1-2) 161-0 (3-4) 52-3 518
o) - F® 4)—-151-6 (5)-106-3 (5-6) 197 (7-8) 146
M \F® A (6) —84-7  (7) —88-7
P gy NCHE, (8) -84-9
@op H
CsFgH,NO As above with F(S) replaced by H(5) and CHF, by CF; (1) -85-3  (2) -75-4 (1-2) 166-0 (3-4) 53-8 518
(4) —152-8
CsFoH,NO mp F® (2)-139-4 (3)-101-1 (1-2) 50-4  (3-4) 209 518
OMF(S) (4)—-78-5  (5) —100-5 (5-6) 198 (7-8) 151
.. \be (6)-89-7  (7)-913
H . NCF;H (8) —82-1
(Z)F F
CsF1oHNO Mg F® (1) -83-5 (2)-748 (1-2) 162-35 (3-4) 53-0 518
OMF(S) (4) —150-6 (5) —104-35 (5-6) 190 (7-8) 146
oo \ro 1 (6) ~88-95  (7) —88-0
F oy NCF, (8) —86-0
QF
CsF,oHNO /\ (1) -87-75 (2) —95-45 518
O F NCF,H
on®
CsF;;NO As above but with H replaced by F (1) -86-1 (2) —93.9 518

12114
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C¢F4sHoNO

C,F,H,;1NO
CgF4H;3NO
Ci1oF4HoNO
CioFsHisNO
CuF:Hi1NO
C1oF;H,;GeP

C 17F2H lgGeP

F, H, R=CH,-CH; -71-8
(6] NR

\_/

F, H,
As above with R = CH(CH3), -72-5
As above R=C(CHj;); -72-8
As above with R =C¢Hs =727
As above with R=C¢H,; -72-7
As above with R=CH,-C¢Hs =727

F, P/CﬁHs

>
(CH,),Ge >
CeH;
B p 7 (diastereoisomers)

2
C(H,(CH,)Ge )

(P-F) 69

[a] (P-F) 69
[b] (P-F)72

517

517
517
517
517
517
115

115
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VII. FLUORINE BONDED TO A CARBON OF A CARBONIUM
IONIC OR CARBANIONIC SYSTEM
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
+ M Ar@ 3
C4F4H;0 CH,0-CF '==CF “'=CF, (1)(2) —76-4, -73-7 100
(3)-74-2
C4F,CsO OCF, 0 (1) -50-8  (2) ~49-5 (1-2) 107 145(a)
New@? cst (3) +0-5 (1,2-3) 194, 12-1
/ AN
(2)Cl:'3 FG’
CeFHe 23 H -11-0 (F-C1) 324-8 (F-C2) 19-7 502
F (F-C3) 26-7
H
CsFsHg o CHY (1182  (2)-980 (12010 (1-3)45 100
F— (2-3) 39
R
’ CHY’
Ce¢F3HsO3 As above with CHj; replaced by OCH, (1) —41-1 and -31-6 (1-2) 10-5 and 10-5 100
(2) —102-3 and —86-5
CeF;H,Br" F F H (2)-56:3  (3)-1191 503(b)
Br
OFF®@ H
CeF,H,Cl* As above with Br replaced by Cl (2) -53-6 (3)-126-4 503(b)
Ce¢F4Hy As above with Br replaced by H (2) —43-6 (3) ~123-2 503(b)
C¢FsHBr" Oy F® (1) -119-7 (3) ~115-6 (1-3)7 (1-4)2 351(b)
- F (4) +26-3  (6) —14-9 (1-5)3 (1-6) 28
F m (3-4) 30 (3-5) 45
o F (3-6)9 @-5)9
Br (4-6) 103  (5-6)6
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

CeFsHCI"

CeFsH3

C¢FsH3

CeFeH*

C,FH;

C,FH,O*

C,FH,O*

C,FHsN*

As above with Br replaced by Cl

As above with Br replaced by H

7

(1) -124-1 (3) -122-6
4) +322  (6) —16'5

(1) -131-3 (3) -119-8
4) +44-8  (6) +0-2

(2) —45-5 (3)—144:6
(4)-31-5

(1)-133-8 (2)-719
(3) —144.0 (4) +48-7
(6) —23-9

—69-3

~102-2

—88-2

{1-3)6-5 (1-4)1-5
(1-5)3 (1-6) 27-5
(3-4)28'5  (3-5)4-5
(3-6)9 4-5)9-5
(4-6) 1045 (5-6) 6

(1-6) 23 (4-6) 136-137

(1-3)7 (1-6) 26
(3-4) 28 (4-6) 102

(1-2) 9-0

(F-C1) 285 (F-C2)24-6
(F-C3) 14-8 (F-C5) <1

(F-C1) 259-2 (F-C2) 28-0
(F-C3) 10-5 (F-C4)3-0
(F-C5)9-1 (F-Ce)21-0
(F-C7) 3-8

(F-C1) 268-4 (F-C2) 23-7
(F-C3) 119 (F-C4)29

351(b)

351(b)

503(b)

351(b)

350

502

502

502

(1164
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C,FH;N*

C,FH{

C,FH:O"*

C,FHsO"

C,FH:O3

C;FH¢O3

C;FHio

C;F:Hs

*N
oot

RN

Q@

-

-n|

0
/N
®) T
oo

O+ +\0
° o @]
2 =

m@?m

Q+
@)
F

Qg

-107-2

+21-0

-71-8

-106-6

—89-2

-108-4

+12-2

(F-C1) 253-8 (F-C2) 26-9
(F-C3)9-0 (F-C5)8:6
(F-C6) 21-0

(F-C1) 375-5 (F-C2) <1
(F-C3) 14-2 (F-C5) 84
(F-C7) 23-5

(F-C1) 278-1 (F-C2) 24-8
(F-C3) 13-4 (F-C4)<1
(F-C5) 13-6 (F-C6)24-8

(F-C1) 254-5 (F-C2) 229
(F-C3)8-8 (F-C5)7-8
(F-C6) 226 (F-C7)2-3

(F-C1) 268-8 (F-C2) 23-2
(F-C3) 11-7

(F-C1) 251-4 (F-C2) 24-7
(F-C3)87 (F-C5)7-2
(F-C6) 21-7

LJ(F-C) 424-1

(F-C1) 361-7 (F-C2) 8-2
(F-C3) 10-7 (F-C4) <1
(F-C5) 5.7

502

502

502

502

502

502

456

502
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

C7F;Hy

C;FH3

C,F4H3

C7l‘-51‘I3BI'+

C,FsHQ1*

C,FsHi

+
(2)
¢rs

)
)

CH

Iz T

@
L
.

S

e
-
T

Ca3

!-i
T =

-
o
X

F(6)

e
@]

=
L,
!!u
T

@
&3]
=)
=

As above with Br replaced by Cl

=~
7
G

=
é
S

.
o)
&2

1)-476 (2)-7-3

(2)-56-7 (3)-129-1

(3)-112-4 (4) -329
(5) -142-7 (6) —43-0

(1) -121-5  (3) -116:6
(4) +21-8  (6) —20-5

(1) -125-5 (3) -1234
(4) +27-1  (6) -22-1

(1) -130-7 (3)-129-0
4) +31-:5  (6) -20-1

(1-C1) 301 (1-C2)22-8
(1-C3) 18-8 (1-C4) <1
(1-C5)5-6 (2-C1)6-0
(2-C2) <1 (2-C3)99

(2-C4)9-8 (2-CS5) 3580

(1-3) 6-5 (1-6) 29
(3-4)28 (3-6) 12
4-6)112  (5-6)2-5

(1-3) 6-5 (1-6) 28
(3-4)27 (3-6) 11-5
(4-6) 112:5 (5-6) 2-5

(1-3)7:5  (1-4)1:5
(1-5) 3 (1-6) 28
(2-4)3 (2-6) 3
(3-4) 28 (3-6) 9
(4-5)9 (4-6) 112
(5-6) 6

502

503(b)

351(b)

351(b)

351(b)

351(b)

(444
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C;FeH3

C,F,CsN,
CgFHg

CsFsHg

CyFH{o

CoFHio

CoFH 1,05

C9F7H5CSN02

C9F7H6CSO4

CH,

(HF solvent)

[(CF§"),C:=CF®-:=C(CN)CO,-CH,-CH;] Cs~

[(CF{),C:=:CF®=::C(CO,-CH,),] Cs*

(1) -134-1 (2)-782
(3) —145-0 (4) +434
(6) —30-1

(1)-535 (2)-811

(1)-131-2 (3)-128-7
(4) +26-7  (6) —25-5

-60-9

-106-8

(1) —54-7, ~57-2
(2) =727
(1) -57-2, -60-3
(2) -57-2

(1-6) 25
(4-6) 113

(3-4) 26

(F-C1) 303-6 (F-C2) 24-5
(F-C3) 18-8 (F-C4) <1
(F-C5) 19-4 (F-C6) 245
(F-C7) 6-5

(1-3)6'5 (1-6) 26-5
(2-3)35 (2-4)3
(2-6)3 (3-4) 25-5
(3-6) 12 (4-6) 117
(5-6) 2-5

(F-C1) 294-2 (F-C2) 22-1
(F-C3) 169 (F-C4) <1
(F-C5)5-3

(F-C1) 256-3 (F-C2) 220
(F-C3) ~8 (F-C5)7-6
(F-C6) 21-6

(F-C1) 230-9 (F-C2) 47-1
(F-C4) 2-9

351(b)

172(a)
502

351(b)

502

502

504

172(a)

172(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Ci0oFHg H H -24-2 (F-C1) 329-0 (F-C2) 21-0 502
(F-C3) 286 (F-C5)18-2
(F-C6) 85 (F-C7)15-4
C10FH3BrO% o (1-2) 62 (1-3) 65 504
CHJ_'< O ) R=0-CO-CH;
O F
R BNy (HF solvent)
Br
C10FH;3ClO3 As above with Br replaced by Cl (1-2) 56 (1-3) ~5 504
C10F4H,0" Mg F® (1)-53-1 (2)-180-6 (1-2) 22 (1-3) 59 100
\C - C/ (3) —64-8  (4) —68-6 (1-4)3 (2-3)975
7 NCH N (2-4)70-5  (3-4) 1055
CeHs |
F@
C1oF/HCIY O H C (2)-39:1  (3)-147-8 (2-4) 90 (4-5) 130-140 505(b)
™ @ (4)-10-9  (5) -106-0
F (6) -142:3  (7) -107-7
©p F (8) —122-4
S 0
CioF,HCI* op YE ol (1) -137-9  (2)-28-9 (2-4)100  (4-5) 120-150 505(b)
™ @ 4) +21-6  (5) —100-9
F F (6) ~140-4  (7) -106-7
O H 8) -121-7
(S)F F(4)

1444
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CioFsCl"

C11FH,

C11FH;60¢

C11FH;60¢

CisFs

CisF1H"

CisFi

(S)F F, Cl
(7)F F(Z)

2)

(1)~115-4 (2) —69-2
(3) —144-5 (4) +4-6
(5)-88-4 (6)-1379
(7)-95-1  (8)-118-0

-31-3 (F-C1) 313-3(F-C2) 171
(F-C3) 23-1

(1-2) 60 (1-3)5-3

(1-2) 23
(1) -95-5 (2) -144-5 (1-2) 23 (1-3) 39
(3) ~102-1  (4) —115:5 (1-9) 58

9) —4-9

(1) -28-6 (3)-119-8
(4)(6) —88-2, —84-9
(5)(N)-(10) —135-8, —134-4,
~140-9, —145-6, —151-3

(2)-114-1 (3)-151-3
(4) -102-3 (5) -364

505(b)

502

504

504

430(b)

430(b)

430(b)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CF3Hi, CF, 'J(F-C) 282 456
2J(F-C) 33-8
N
CisFeHi3 CF, 'J(F-C) 2727 456
2J(F-C) 35-3
+ CF,
CisFis (1) -1332  (2) 284 386(b)
(3) +65:6  (4) —133:2
(5) —~157-1  (6) —141-7
®6) (5
C1oFH,60% RCO,CH, O H R=CgH; ;J(F-C) 229-4 504
R (HF solvent) J(F-C) 47-1
koﬁ\oxF
CioFTs @ (1) -97-8  (2)-147-3 430

(3) —106-4 (4) -118-1
(5) —123-8 (6) —156-8
(7) —130-7

1Y
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CyoF3Li

(O]

(1) —160-0
(3) —180-2
(5) —139-7
(7) —162-9

(2) —169-5
(4) —143-1
(6) —166-7

(1-2) 205
(1-4) ~9
(3-4) 19
(6-7) 21-5

(1-3)9
(2-3) 20-5
(1-5)~4

474(b)
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VIII. FLUORINE BONDED TO AN ELEMENT
OTHER THAN CARBON
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Fluorine bonded to arsenic

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CF¢HsAs CH,F®. As FO-FP (1)-176  (2)-47 (1-2) 30 (2-3) 124 532
(3) -94
CFoH3AsNS CHY-NSF{"* AsF¢"~ (1) +48-2  (2) —60-85 (1-3)87  (As-2) ~900 552
CF13H3As,08 CH;0SF3"* FPFY AsF Y AsF,F~ (1) +21 (2) -83 (2-3)125  (3-4) 50 537
(3) —46 (4) -17
C,F3AsO; FOASFP(CF,CO,)” (1) -663  (2) -54-4 (1-2) 125 526
C.FsHsAgAsN, Ag(AsFg)-2CH;CN -72 (As-F) 948 572
C4FsH;;AsNO;S AsFPFP(FSO,)™ (CH3) N* (1) —69-6  (2) —475 (1-2) 100 119
CsFH,,As, (CHP?),AsFV-CHS- AsF,(CH3), -46-3 (1-C2) 18:0 (1-C3) 22-0 575
CsFgH,,AsNO;S AsFF?(CF5803)” (CH3) N* (1) -41-4  (2)-69-1 (1-2) 124 119
CsFsHoAgAsN, Ag(AsFg)-3CHsCN -72 (As-F) 948 572
CoF4HyAs, [(CH;CH$?),AsF$"1$VCH, -72:2 (1-C2)15-5 (1-C3)22-5 575
Cy1oF3HisAg (CeHs),AsF; —69-1 599
C13FHp3As ( @ © -78-0 (1-2) 7.0 (1-C2) 21-5 575
AsF;".CHY (1-C3) 16:1 (1-C4) 6-6
4)
C1sFsHj0As; ([(CH5),CH®), AsF$?)$'CH, ~89-0 (1-C2) 15-0 (1-C3) 23-4 575
Ci6F11HagAs,N (CH,;-CH,-CH,-CH,),N* FVFP AsF ¥ AsF F~ g; -85 (2) —48 (1-2) 127 (2-3)51 537
-21
CigF,H;sAs -88-9 (F-C1) 183 (F-C2) 7-0 575

Ol
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C25F4H22A82 -74-1 (1-2) 10-0 (1-C2) 256 575

1 AsF3 [CHY (1-C3)15-5 (1-C4)7-8

(4) 2
Ca6FaH,4As, . -89-9 (1-C2) 207 (1-C3)4-8 575
I AsFY’CHY CHSY AsF,(CsHs), (1-C4) 16:0 (1-CS)7-5
)

Co7F Hy6As, , . -88-8 (1-2)10-0  (1-C2) 18-0 575

2 AsF$'CHY| CH, (1-C3) 15-0 (1-C4) 6-0

4) 2
F,AsOS F{’AsF®-SOFY (1) -32 (2) -88 (1-2) 130 537
(3) +43
FsAsBr FU@Br . . . F-AsFs (—120° in SO,CIF) (1) -61-0  (2) -68-3 531
e (3) -563
F10AsIO IOFVF®. AsFSY (~110° in SO,F,) (1) +96-8  (2) +659 (1-2) 253 542
(3) —57-9

Fluorine bonded to gold
FeAu~ AuFg -108-9 535
Fluorine bonded to boron
CFH;B,P; -77-3 (P-1) 1207 (1-2) 14 553

(444
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CF,H;BNS
C,F¢H¢BNS
C,F¢BO;

CFH,BCl
C.F,HyB
C4F2H,2BN304
C.F,H,,BN,
C.F;H,;BCIO,
C.F3H,;,BNO;
C4F3H,,BN,0,
C4F3H2BN,
CFH,,BN
CFH,,BNO;S
CF¢HgBNOS
C.FsH;oBNS
C.FsBO;
CsFH,BCIO,
CsF,H,;BO,
CsF;H,;BN,
CsFsH;2BN,0
CsF3H,,BN,S
CsF;H,5BNO,
CsFeH,0BNS
CsF¢H;,BNO;S

CHS$NSF{"" BF{~
[(CHS"),NSF£"]" BF{®~

NBE{(CF;CO,)~
19BF,(CF5CO,)~

CH,(CH,);BFCI
CH;(CH,);BF,

BF,(NO,); (CH3),N*
BF;(N3)z (CH3)N"
BF;ClO; (CH3),N*
BF3NO; (CH3)N*

BF;NO; (CH;),N*

BF;N3 (CH;),N*

BF; (CH3)4N"

BF;FSOg (CH3),N*
[CH,-CH,-O-CH,-CH,NSF{"]* BF{~
(CH3CHS$"),NSF$"*BF P~
BF,(CF5CO,);
(CH;-CO-CH-CO-CH3)BFCI
(CH;-CO-CH-CO-CH3)BF,
BF;CN™ (CH;3)N*
BF;0CN™ (CH;),N*
BF;SCN™ (CHa),N*
BF;HCO; (CH3),N*
CH(CH,) NSF"* BF?~
BF;CF;S03 (CH;),N*

(1) +47-90 (2) —145-7
(1) +12-46  (2) —149-06

—141-00
—140-98

-33-3

=752

-92

—-133-0

—141-0

-141-7

-112-2

-133.0

-139-8

—140-2

(1) +109 (2) —148-7
(1) +13-27 (2) —149-05
-142-3

-123-9

-138-2

-127-5

~136-9

-125-9

-137-4

(1) +13-17  (2) —148-7
-137-5

(1-3) 8-6
(1-3)7-5
(1-B) 4-5

(F-B) 55-1
(F-B) 18

(F-B) 25-1
(F-B) 18

(1-3)6-0
(F-B) 9

(F-B) 26-8

(F-B)6
(1-3)5:5

552
562
526

569(a)
569(a)
570
570
570
570
570
570
570
119
562(j)
562(j)
526
569(a)
569(a)
570
570
570
570
562(j)
119

€ 0} papuoq 4
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C¢F,H 12BN, BF,(CN); (CH3),N" -132.7 570
C¢F3H,sBNO, BF;CH,CO5 (CH3),N* —-135-6 (F-B)7-3 570
C¢FsH 1gB4Ng Cll-l3 (|3H3 (1) -156-8 (2) —157-7 (2-B) 43 581
(1)
F F
N/ " \}-N
H,e” NG N Sen,
H,C fF®» CH,
CeF¢Hi1B3P3 [(CH3);PBF.]s ~158:0 (F-B) 96 584(b)
CgF,H3BNO, BF,(CH3CO,); (CH3)4N* -135-2 (F-B) 15-9 570
C8F2H2234N6 As C6F4H13B4N6 above with two single F's replaced -158:4 (F-B) 43 581
by CH3
CoFH2;BNOq¢ BF(CH;CO,)3 (CH3)4sN" —136-9 (F-B) 22 570
C,0F3H;7BNS BF;SC¢H5 (CH,),N* —135-4 570
C, F4HsBOW trans-BF 4(CO)4WCCgH; (—50 °C) -173-5 596(a)
1
C16F5H34BM306 Mg(BF3OH)2(OCH2CH2CH2 * CH2)4 - 1 56 602
F.B~ BF, -139-80 526
F.B~ ) -139-75 526
FsBBr F{P@Br - - . FBF; (-120°C in SO,CIF) (1) -60-6  (2) =705 531
3) (3) —-127-7
Fluorine bonded to bismuth
C1sF,HsBi (CeHs)sBiF, -161-3 575
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Fluorine bonded to bromine

FBrO, FBrO, +210 519
F3BrO F;BrO +152 519
FyBrP F3Y®Br - - - F-PF5 (—130° in SO,CIF) (1) =599 (2)—69-2 531
o (3) —64-5
Fluorine bonded to chlorine
FCl FCl (C1-F) 77010 (liquid) 520
855+10 (gas)
Fluorine bonded to germanium
Cy,F-H34Ge, Py [(CHS"),GeFP(CH,);PCeHs], (diastereoisomers) [a] (1-2)7-0 115
[b] (1-2)6-2
Fluorine bonded to hydrogen
C12F>HoN (CH;-CH,CH,),N* HFH ™~ —149-4 522
Fluorine bonded to iodine
C,F310; FUIFP(CF;C0,)~ (1) +53:6  (2) +4:1 (1-2) 68 526
CsFsHsIN IF5-CsHsN +10-9 532

1g 0} papuoq 4
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C10FsIhN, IF-IFs-(CsHsN), (-40°C) +11-4, -102 532
CysF1sHasIsNs I,-31Fs-(CsHsN)s +4-9 532
Fsl IFs +52-6, +3:4 532
533
Fyl;06 (I0,FVFY), (molten) (1) +66:2  (2) +105-2 (1-2) 173 540
F,0l0Sb IOFVFQ-8b FPFYY (-110° in SO,F,) (1) +94-0  (2) +68-7 (1-2)278  (3-4) 91 542
(3) -146:1 (4) —106-9
F,510Sb, ) (1)-146-1 (2)—114-9 (1-2) 90 (2-3) 49 542
“’Sb“" (3)-872 (4)-134-5 (7-8) 257
3 (5)-972 (6)-1273

2

‘1)EL'JbF (5) OIF;S)F”) (7) +91-2 (8) +71-2

(1)
Fluorine bonded to iridium
Felr IrF -205 535
Fluorine bonded to molybdenum
C,FgMoO3 FPMoF@(CF5CO,)~ (1) +134-8  (2) —60-3 (1-2) 54 526
C,F;oMo0O;”~ F®MoF{"(CF,CO,)* (1) +142-8  (2) —129-1 (1-2) 54 {(Mo-1) 69 526
CsF14MoO;~ (CF,CO,) (1) +134-8  (2) —60-3 (1-2) 54 526

FIF

(CF,CO,) (CF,CO,)

(l)F F
2)

9Ty
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Fluorine bonded to nitrogen

C4FH,NO;S (CH3)4NFSO; +41-2 119
CleHZSN (CH3'CH2‘CH2)4NF —1 146 522
Fluorine bonded to niobium
C,FgNbO; FsNb(CF5CO,)~ -128 526
CF¢H,;,NNbO;S FOFPNDB(FSOs)™ (CH3) N* (1) +184  (2)+1436 119
CsFgH,NNbO;S FOFPNB(CF;S05)™ (CH3) Nt (1) #1817 (2) +143-5 119
C14FsH,sNbOPS NbFPF{POP(C¢Hs),SCH,-CH; (1) +120:3  (2) +151-8 (1-2) 49 544(h)
C,4FsH;sNbO,P As above with S replaced by O (1) +121-8 (2) +156-2 (1-2) 49 544,
543(h)
C.14FsH,sNbPS, As above with O replaced by § (1) +120-3  (2) +151-8 (1-2) 49 543(h)
C14F10H;5sNb,OPS ‘S’F\ F (1) +186:0 (2) +141'5 (1-2)55  (1-3)60 544(h)
FOF2NBESIN—F® (3) —60-1 (4) +159-5 (3-6) 185
4 (5) +177-1 (6) +215-4
(4)F L
L= OP(C6H5)2SCH2CH3
C14F10H;sNb,O,P As above with S replaced by O (1) +186-8 (2) +141-8 (1-2) 55 (1-3) 175 544,
(3) -59-6  (4) +161-1 (3-6) 200 543(h)
(5) +177-3  (6) +216:2
C,4F10HsNb,PS, As above with O replaced by S (1) +186:0 (2) +141-5 (1-3) 160 (3-6) 185 543(h)
(3) =60-1  (4) +159-5
(5) +177-1  (6) +215-4
C;5FsH;sNbOP NbF"FPOP(CsHs)s (1) +117-8  (2) +148-3 (1-2) 49 544,

543(h)

N ©) papuoq 4
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C15F10H15Nb,OP ©F F (1) +185-5 (2) +141-3 (1-2) 55 (1-3) 200 544,
FOEPNOFONb—F© (3)-60-9  (4) +155:8 (3-6) 200 543(h)
AN (5) +176-3  (6) +213-8
(4)F L
L = OP(C6H5)3
CpsFsH3oNbO,P,S;  trans-[NbFYES?(OP(C¢Hs),SCH,-CH;),]* (1) +143-3  (2) +171-8 544(h)
C,sF4sH30NbO,P3 As above with S replaced by O (1) +144-6  (2) +174-7 (1-2) 49 544,
543(h)
C,5F4H3oNbP,S; As above with O replaced by S (1) +143-3  (2) +171-8 (1-2) 50 543(h)
C36F4H30NbO,P3 cis[NbFPF2 (OP(CgHs)s)a ] (1) +141-9  (2) +167-3 (1-2) 49 544,
_ 543(h)
F11Nbs FUFPNbF®NbF,F~ (1) +183-6  (2) +137-9 (1-3) 200 543
(3) —64-1 544
Fluorine bonded to osmium
FsOs OsFg —-88-7 535
Fluorine bonded to phosphorus
CF,H,BNPSe PF,(NCSe)BH, —62-2 (P-F) —1278 (F-H) 17-3 549
CF,NPSe PF,(NCSe) -56-05 (P-F) 1134 549
C,F,HOP HC=CP(O)F, -555 (P-F) 982 556
C,F,H;0P CH,=CHP(O)F, —66-2 (P-F) 10785 556
C,F,H;PS CH,=CHP(S)F, —-47-3 (P-F) 1118-0 556
C,F,H,4B,N,P B4HgPF,N(CH3), (—125°C) (P-F) 1080, 1150 (F-F) 40 557

144
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C,F3H¢P

C,F,HP
C2F4H3P
C,FgO,P~

CsFH:O5P

CsF,HP
C3F8H5FCNP4O
C3Fl 2H9CI‘N3P6

C3F12H9M0N3P6

C3F12H9N3P6W

C4FHgO5P

C4FH;(N,OP
C4FH;oN,P
C4FH 1002P
C4F;CIgNsP

(CH{");PFS’

H?C=CPF{’
CH,=CHPF,
FOPFP(CF5CO,)~

O O
\_/
< /P/
O \F

(CH{);PF5”
[CH3N(PF2)2]2F€C0
[CH3N(PF,),1sCr

As above with Cr replaced by Mo
As above with Cr replaced by W
CH,
O\ //O
/P\
O F

1
N(CH;)CH,-CH,-N(CH,)P(O)F

| 1
N(CH,)CH,-CH,-N(CH;)PF
CH;P(O)FOCH(CHs;),
ccl,

7\
N Dk,
\—p
cCh,

(cis)
(trans)

(1a) —4-14 (le) —86-2

—401
~54-8

(1) -78-0  (2) —63-2

-69-7

—85-5
-69-8

-75-6
—67-0
-97.7
—48.9

(1a-2) 13-0  (le-2)3-3
(P-1a) 777  (P-1e) 966

(1-2)1-9 (P-1) 950-4
(P-F) 9413

(1-2) 60 (P-1) 74-0
(P-2) 770

(P-F) 998

(1-2) 11-4
(P-F) 1250
(P-F) 1250

(P-F) 1220
(P-F) 1226
(P-F) 990

(P-F) 1005

(P-F) 933
(P-F) 1137
(P-F) 1045
(P-F) 995

558

556
556
526

563(a)

558
567

567,
568

567,
568

567,
568

563(a)

d 03 papuoq 4

140

140
563(a)
95

(144



Coupling constants (Hz)

Molecular formula Structure of compounds Chemical shifts (ppm) Ref.
C4F3H;oN,P o _CH, (1) -112-6 (2) —48-7 (1-2) 47 (P-1) 711 140
F N (P-2) 1133

(2) I 7/
F—P\
I
F N\
CH,

C4F3H,N,P [(CH?),N],PF$’ (1a-2)2:6  (le-2) 16 558

C4F4MoO,P,S [Mo(PF$)(PF2)S(CO),] -27-6 (1-2) 7-5, 0-0 523
(P1-1) —1299
(P2-1) +47

C4FsMoO4P,Se As above with S replaced by Se -20-6 1-2)7-7,0-7 523
(P1-1) —1292
(P2-1) +48
(Se-F) 27

C4FgH1,NO5PS FOPFP(FSO;)™ (CH,) N* (1) -826  (2) -60-1 (1-2) 63-0  (P-1) 750 119
(P-2) 791

CsFH;,0,P CH;P(O)FOCH(CH;)CH,CH, [a] —99-3 (P-F) 1012 563(a)

(diastereoisomers) {b] -100-3 (P-F) 1012

CsF;MnO,P Mn(CO)4(PO,F,) -77-8 (P-F) 968 573(a)

CsF;H,0,P (1) —49-7  (2) -73-1 (1-2)59-0  (P-1) 823 574
(P-2)762  (1-2)3-0
(2-4) 30

CsFgHgN,Ni, 04 [CH3N(PF,),1,Niy(CO)3 1J(P-F) 1238 567
3J(P-F) 54

CsFgH,0,P CHY?PFY(OCHY-CFS), (1) =30-1 (1-2)127  (3-4)7-9 220

(P-1) 819

ocy
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CsFgH1,NO3PS

Ce¢FH,,0,P
CeF3H13NP

CeF3H,sNP

CsF4H3Ga;N,0,P;
CeFsHoN;OP,

C6F24H 1 3N6Ni2P 12
C,FH,,0,P
C,FH,60,P

C,F,H,CIFeNOP
C,FsH,,NP

C;F4HgCIFeNOP,

C7F4H8MDNOP2

FYPF(CF;80,) (CH,)N*

CH;P(O)FOCH(CH,-CH,),
CH,=CH-PF§"N(CH,CH3),

CHj;-CH,-CH®(CH;)PF{’N(CH,),

[(CH;);GaN(CH3)P(O)F;),

()
N

NéP\N

| I
(Z)FZ P§N/ PF,
[CH3N(PF;),]6Ni,
CH,;P(O)FOC¢H;,

CH;P(O)FOCH(CH,)C(CH3)s

CH;CH,-CH®(CH,)PFS"NHCH(CHa),

C5H5 . FC(CO)[(PFz)zNCH:;]CI

C5H5MH(CO)(PF2)2NCH3

(diastereoisomers) [b]

(1) -82-7

~100-5
(la) —47-3

(1a) —45-6
(le) —85-0

~79-45
(1) —59-0

—98-5

-97-2
~100-0

(la) —47-0
(le) —76-6

(2) —56-4

(le) —66-9

(1a") —46-3

(2) -61-0

(1a") —58-0

(1-2)62:6 (P-1) 762
(P-2) 792

(P-F) 1095

(1a-1e) 51-7 (P-1a) 796
{P-le) 951

(la-1e)=(1a'-1e) 52
(la-1a") 23 (1-2) 13
(P-1a) 818 (P-1a’) 820
(P-1e) 994

(P-F) 1027
(P-1)765  (P-2) 760

(P-F) ~1250, 1270
(P-F) 1040

(P-F) 1045
(P-F) 1045

(P-F) 1138

(la-1e)=(la’-1e) 52
(1a-1a’) 21 (1a'-2) 13
(P-1a) 792 (P-1a’) 836
(P-1e) 1009

(P-F) 1168 (complexed P atom)
1258 (uncompiexed P atom)

(P-F) ~1270

119

563(a)
556

580

582(a)
583

567
563(a)
563(a)

586

580

586

586
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz) Ref.

C7F4H3MON202P2

C;F4H, 5P,

C7F8H 11 CIFCN2P4

C7F8H 11 C]MON2P4

C,FgH;,CIN,P,W
C7F8H! 1MHN2P4

C7F10Hy05P

CsFH 1 0FCN204P
CgFH 1 2FCN204P

CngHgClMONOzP
C3F4H3F62NO7P2
C8F4H8CIMON02P2

C4F,HyCINO,P,W

CsF4H (NP

CsHs-Mo(CO)NO)(PF,;),NCH;

(CH;);PF,(CH,)3PF>(CHs),

CsHs‘FC[(PFz)zNCH;]ch

C5H5 . MO[(PFz)chﬂg]zcl

CsHs-W[(PF;),NCH;1,Cl
C5H5-Mn[(PF2)2NCH3]2

CHY’PF(OCHS"-CF§”),

CH3N-CH,-CH,-N(CHY)PF"-Fe(CO),
[(CHY),NLPF"-Fe(CO)4
C5H;-Mo(CO),[PF,NHCH;CI
CH3N(PF,),Fe;(CO),
CsHs-Mo(CO),[(PF,);NCH; CI

CsHs'W(CO)z[(PFz)zNCHJ]Cl

F(Z) F(4)

C(,H5CH2\ |

CHgS)/ l!-(b‘FG)

(—-80°C)

-17-4

(1) -34-0

+73
-48.7

(1) -55-8
(3)(4)ay —72:2

(2) —58-4

(P-F) 1156 (complexed P atom) 586
1255 (uncomplexed P atom)

(P-F) 550 587

(P-F) 1162 (complexed P atom) 586
1251 (uncomplexed P atom)

(P-F) ~1170, ~1190, 1300, 586
1245
(P-F) ~1150, ~1270, ~1240 586

(P-F) ~1300 (complexed P atom) 586
1235 (uncomplexed P atom)

(P-F)813  (1-2)14-2 220
(3-4)7-9

(P-F) 1165 (1-2)2'5 588
(P-F) 1085 (1-2) 2:5 588
(P-F) 1134 586
3J(P-F) 16 567

(P-F) ~1150 (complexed P atom) 586
1247 (uncomplexed P atom)

(P-F) 1136 (complexed P atom) 586
1260 (uncomplexed P atom)

(1-3,4) 64
P-1) 779
(P-3,4),, 915
(1,2,3,4-5) 2-5 (room temp.)

(2-3,4) 72 591
(P-2) 779

(434
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C8F5H7N3OP 3

CgFsH,,CuN,P
CsF12C0,04P4Rh;,
CoFH;;CIO PW
CoF3H, ;NP

CyF5H,;3NP

CoFgHz;1:NiPs
C10F2HeClgO,P
C10FzH;,CLOP
CIOF 21-116b1P

C10F4H;,CrO P,

C10FsH,;MoO,P,

“’F\ _CH;CO-CeHs
g
]
"’FZP\/PF,

CuPFs-4CH;CN

Co,Rh;(Co)s(PF§"™),

CsHsW(CO),[PF(OCHS,),]CI
H,CH FPCHY

C6 £ 2\N ‘ / 3

P
cug/“ FI‘}‘T-“’
CsH,PF{’NHPCH(CHS),
Nil,[PF,C(CHa): )5

C6H5PF2(OCH2 ‘CC]3)2
C6H5PF2(OCH2' CHC12)2

CsHsCH, FPCH,
| /
/N—li’ @
®CcH, 1~*‘\’CH3

PF,
Cr(CO), ]:)
PF,

As above with Cr replaced by Mo

(-60°C)

(=120°C)

(a]
[b]

fa]
(b]

(1) -58-0

=71
(1) -10-3

(1) —26-9
(3) —65-5

(1a) -39-0
(le) =70-7

-75-1
-380
-419
(1) ~14-4

-63-6
—64-7

—64-7
—65-4

(2) -62:0

(2) -13-8

(2) —29-2

(room temp.){

(1a") -50

(2) —-16-8
(room temp.){

(P-1)778  (P-2) 788
(P-F) 735

(P-1) 1410  (P-2) 1465
(P-F) 1157

(1-3)49  (2-3) 58
(P-1)808  (P-2) 800
(p-3) 957

(1,2-4)3-0  (1,2-5)12'5
(3-4)30  (3-5)1-5

(la-le)=(1a’-1e) 52
(la-1a") 12 (1a'-2) 27
(P-1a) 764  (P-1a’) 796
(P-1e) 980

(P-F) ~1180
(P-F) 824
(P-F) 822

(P-1) 655
(1,2-3) 3-0

(P-2) 652
(1,2-4) 13-0

(P-F) 1180
(P-F) 1158

(P-F) 1170
(P-F) 1156

583

572
593
586
591

580

594
220
220
591

595

595

d 0} papuoq g
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1oF4H1004P,W As above with Cr replaced by W la] —66-1 (P-F) 1160 595

[b] -66-1 (P-F) 1141
C10F6C02010P2Rh;  Co,Rh,(CO)1o(PF3), —-40°C [a] -10'5 (P-F) 1416 593

(several isomers) [b] -11-5 (P-F) 1431

[e] —-136 (P-F) 1460

[d] -14-7 (P-F) 1460
C,0FsHyO,P CsHs-PFY(OCHS-CF{), (1) —43-2 (2-3)8:3  (P-1) 808 220
C10F12H15CUN5P2 CU(PF6)2'5CH3CN ‘78 (P-F) 729 572
C,,FH,;ClI0,PW CsHsW(CO),[PF(OCH,-CHs;),1Cl (P-F) 1155 586
C,,FHgO,P O, ~70-4 (P-F) 1011 597

o7
C,,F>H;5N,0,P CsHsPF,[OCH(CH,)CN], -39-8 (P-F) 826 220
C1,F10H,,05P CsHsPF(OCHS-CFP), (1) —40-5 (2-3)83  (P-1)820 220
C,3F,HgMnOsP -77-3 (P-F) 962 573(a)
Mucon(( O] [O]] ®oira
N N
Cy3F;H;oP H (CHy), (—95°C) -36:-3 and —63-5 (P-F) 775 and 933 600
ratio 1:2:4
(CHy—PC,H, ‘ )
F
F [§)]
C13F;H;oP (CH,), 2 (-80°C) (1)—46 (2) -586 (1-2) 157  (P-1) 875 600
(P-2) 987

(CHy), Pi‘ CeHs
o F?

ey
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C14F2H21P

C14F3H15NP

Ci14F3H;sNP

C16F3H20NP

C16F4H30P;
C16F6H22C1208P4

C16F6H2,Cl,0sP,
C,sFH40,P

CyF2H,;sOP
C20FH;,0,P

CH,, (CH,), (=90°C)
(CH3)2 T:C(’Hs

F F
C6H5CH2\ ‘2’1|= /C6H5 (-50°C)

N—P
(4)CH3/ 1 )é \F(3)
CeHsPF{NH®.CH(CH,)C¢H5

CHzCsHs
C¢HsCH. @r N
s 2B
N—P CH,
“’cm/ “’11' \=‘3)

(CsHs),PF$’(CH,),PFY(CH;),
cis-[OsCl;(PF3)2[P(CH3)2C6H5]2]

trans-isomer of above

(CeHs)2PF;-CO-CgHs
0]
(O),,
/
(©)-
2

—58-8 and —71-2
(ratio 4:1)

(1) —40-8 (2) -43-2
(3) —65-6

(P-F) 922 and 900

(1-2) 14 (1-3) 55
(2-3) 56 (P-1) 823
(P-2)821  (P-3) 961

(room temp.){(1,2-5) 3-0 (3-5) 3-0

(1a) -39-8 (12) 47-6
(1le) =700

(1,2),, —54-4 (3) —68-8

(1) —40-1
—18-8

(2) -18-0

-329
—26-2

—58-8

-85

(la-1e)=(la’-1e) 52
(1a-1a’) 15 (1a’-2) 23
(P-1a) 775 (P-1a’) 806
(P-1e) 972

(1,2-3)0, 47 (1,2-4) 3-0

(3-4)3-0 (P-1,2) 753
(P-3) 870
(P-1)640  (P-2) 550

(P-F) 1230 *J(P-F) 5:0
4J(F-F) 4.0

(P-F) 1453
(P-F) 772

(P-F) 705
(P-F) 1061

600

591

580

591

587
601

601
597

606

597

d 0} papuoq 4

ser



Molecular formula Structure of compounds Chemical shifts (pm) Coupling constants (Hz) Ref.
C,oF;H NP CeHsCH, F®Cg¢H; (1) -37-1 (P-1) 708  (P-2) 711 591
\N—l|> 7 (room temp.){(1,2-3) 3-0
|
‘3’CH3/ F*c(,Hs
C,FHgOP F -12 (P-F) 698 597
O] o
\\/
/P\
(Cy-oen.
C34FH;604P @ -72-1 (P-F) 736 597
(0]
AN
P PF
O
2
C24FH1302P @ —2‘8 (P'F) 723 597
F
O CeHs
N
/ P\
C,4F3H,,Cl,0sP, ¢is-{OsCL,(PF;)[P(CH;),CsHs 5] -13-1 (P-F) 1208 601
C,4F3H33Cl,0sP, trans-isomer of above -25-4 (P-F) 1267 601
C,4F4H ¢NiOgP, -14-0 1J(P-F) —1288-3 607
NifF—P 3J(P-F) +29-2

*J(F-F) +5-8

9tP
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C24FH1603P4Pt

C,4FsH,oBryFeP,
C,4FsH,0Cl,FeP,
Ca4FgHColP,
Ca4FsHpoFel Py
CzsF4Hz,P;
Ca6F4H24P;

C27F HaeP2
C27F4H,5P;
CsoF6Ha2sP;
C3oF10H2sFePs
C30F10ClsFe,Ps
C36FsH30Cl1,0sP,
C;35F¢H30Cl,P,Ru

C35F6H3 1 ClOSP4

C 35F5H3 1C1P4Ru

C36FsH3,0sP4

As above with Ni replaced by Pt

FeBr,(PF,CeHs),
FeCL(PF,Ce¢Hs)s
Col(PF,C¢Hs),
Fel,(PF,CgHs)a
[{CeHs),PF,),CH,
[(CéHs).PF,-CH,];
[(C¢Hs),PF,-CH;],CH,
[(C¢Hs),PF,-CH,-CH, ],
[(CsHs),PF5 1,PF5 CsHs
Fe(PF,Cg¢Hs)s
[FeCl(C¢HsPF,)s]FeCl,
cis[OsCl,(PF3)2(P(CsHs)s);)
As above with Os replaced by Ru

P(CsH3);
(2)

PF:
ol

PF;
P(CGH 5)3

As above with Os replaced by Ru

(&

As above with Cl replaced by H

—13-8

-55-1, -38-8
-59-2, —40-3
~44-8

-46+6, —35-4
-27-8

-40-8

-400

-399

(1) -40-3  (2) —39:0
-31-3

-38

~18-4

-12:4

1) -7-4 (2) -10-3

1H-132  (2)—-42

-83

17(P-F) -1359-3
3J(P-F) +34-2
4J(F-F) +8-4
2J(Pt-F) 14451

(P-F) ~1080

(P-F) 656

(P-F) 648

(P-F) 644

(P-F) 645

(P1-1) 650 (P2-2) 635
(P-F) ~1100

(P-F) ~1120

(P-F) 1234

1J7(P-F) 1285
31(P-F) 3:5

(1-3)37.0  (2-3) 159

(P1-1) 1346 (P2-2) 1254

(P1-2) 10-9 (P2-1) 35

(1-3)36:0 (2-3)49

(P-1) 1350 (P2-2) 1244

(P1-2)5-0 (P2-1)1-0

(P1-1)
+(P1-2)}1296
(P1-2)~2

607

594
594
594
594
587
587
587
587
587
594
610
601
601

288

288

611
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C;6FsH33PsRu As above with Os replaced by Ru and Cl replaced —6-8 (P1-1) 611
1291
by H +(P1-2)
(P1-2) 5-1
C36F10H31BP4Ru As above with Os replaced by Ru and Cl replaced 1)-133 (2)-11 (1-3)28-0  (2-3)3-0 288
by BF, (P1-1) 1281 (P2-2) 1211
(P1-2)2-0  (P-2)1-0
C37F3H30C120P3Rll [RuC]z(CO)(PF;)(P(C5H5)3)2] -12-6 (P-F) 1305
C3gFsH3sNP4Ru P(CsHs)s (1) -6:2 (2) =271y (P1-1) 1300 (P2-2) 1096 611
HF;” (P2-1) 5-7
H PF;Z)'N(CHJ)z
P(CHs),
C;gFoH3;0,P4Ru P(C¢Hs), (1-134 (2)-1-8 (1-3)36:0 (2-3)10-5
& Fo (P-1) 1351  (P2-2) 1244
CF,CO, F;”
P(C¢H,),
C39F2H30Mn05P3 Mn(CO)3[P(C6H5)3]2P02F2 -78-8 (P-F) 954 573(3.)
C39F2H30Mn01 1P3 Mn(CO)3[P(OC6H5)3]2P02F2 —-80-0 (P-F) 957 573(3)
C,0F;H;,CIL,NOP;Ru  cis-{[RuCl,(H-CO-N(CHj;),)PF3(P(C¢Hs)s),] -4-7 (P-F) 1257 601
C40F4H42C12N2P4Ru [RuClz{PFzN(CH3)2}2(P(C5H5)3)2] -21-8 (P-F) 1079 4](F-F) 21 601
=222 (P-F) 1137
-32-3 (P-F) 1131
-33.3 (P-F) 1116

1% 4
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C4oF4H44N,P4Ru

C42F8H42P4
CagF4H4oNiOgP4

CagF4HyoOgP,Pt

CasgF16Ha0CoHgPs

Cs4F3H470sP,

Cs4F3Hy7P,Ru

C54F4H45C14P5Ru2

C56F2H53NP4RU

P(C¢Hy),
P Fz‘N(CH 3)2

k]
H PF,"N(CH,),
P(C4Hy),

[(CeHs),PF5’(CH,),};PFY
Ni[PF(OC¢Hs),)s

P{PF(OCeHs)2 14

Hg[Co(PF,C¢Hs)al2
P(C¢Hs)s
H (CeH:s)s

H—PF,
P(C¢H5);

As above with Os replaced by Ru

[((C5H5)3P)2(PF(31))RUClsRUC](PF(32))(P(3)(C6H5)3)]

P(C¢Hs);
m P(CeHs),
PF,N(CH,),
P(C¢Hy),

Isomer [a]

[b]
[c]

-30-8

(1) —427

-29-9

-22-5

-34.3

(1)-86
(1) -8-2

(1) -6-7

-24.5

(2) -41-8

(2)-11-9
(2) -10-0

(2) -10-0

(P-F) 1082  3J(P-F) 6-0

(P1-1) 650 (P2-2) 620

'J(P-F) -1205-8
37(P-F) +34-7
4J(F-F) +5-1
17(P-F) —1269-4
3J(P-F) +40-3
*J(F-F) +7-8
2J(Pt-F) £1371-6

(P-F) ~1070

1J(P-F) 1248 > J(P-F) ~2

' J(P-F) 1285 *J(P-F) 5-8

(P1-1) 1282 (P2-2) 1292
(P1-1) 1283 (P2-2) 1287
(P3-2)4-0
(P1-1) 1283 (P2-2) 1287
(P3-2) 4-0

(P-F) 1094

611

587
607

607

594

611

611

612

611
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CssFHs7CLN,PsRuy  [((CeHs)sP){((CH3)2N)PFS }RuCl;RuCKPF$”(N(CH;),)}P(CeHs)s)
Isomer[a] (1) -18:8 (2) =272 (P1-1) 1138 (P2-2) 1157 612
37(P-F) 45
[b] (1)-238 (2)-29-1 (P1-1) 1153 (P2-2) 1193
3J(P-F) 4-5
CssF4H57Cl4N2P5RU2 [((CsHs)3P){((CH3)2N)PF2}2RUC]sRUCI(P(CsHs)s)z]
—22-0 (P-F) 1111 612
—-23.7 1122
-27-2 1139
-31:5 1148
—34.2 1104
-36-7 1094
C72F3H60C14P5RU2 [((C5H5)3P)2(PF3)RUC]gRUCl(P(C6H5)3)2] -85 (P-F) 1284 612
F,CIPSe F,PCI(Se) -2-4 (P-F) 1304  (Se-F) 165 527
F,H,CsP F{PPHY ™ Cs* 491 (P-F) 7987 (1-2) 120-8 530
F,H,KP FPPHY K —47-6 (P-F) 799-3 (1-2) 119-8 530
F,H;BP,S F'P-S-PFY-BHY’ (1) -57-8  (2)-56-6 (P1-1) 1336 (P-2-2) 1267 523
(2-3)19
F,H;BP,Se FP-Se-PFY-BHY (1) =592  (2)-552 (P1-1) 1320 (P2-2) 1277 523
(2-3)21
F4ClgO,P,Sb, [CLSb(O,PF,)], (P-F) 1013 527
F,0,PSe FYP(0)-0OSeFP-F® (1) 817  (2) +75-3 (P-1) 1078  (1-2) 2:0 539
(3) +61-2 (2-3)219  (Se-2) 1407
F1,HP,Rh HPRn(PF$"), (-38°C) —4-3 (1-2) 16 (Rh-1) 16 545
(-104°C) —4-1,-8-0
FlzClIrP4 IrCl(PF;),; -19-0 545
F1,04P,Sb, [F4Sb(O,PF,)] (P-F) 1039 527

oy
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F4Pglr, Ir,(PF3)s (24°C) 44 545
(=20°C) -4-0,—4-6
F,4PgRh, Rh,(PF,)q (24°Cc) -2-8 545
(=20°C) —0-5,-4-4

Fluorine bonded to platinum

CeFsH3004Pty [(CH;);Pt(H,0);1,PtFs -364 585(h)
FePt PtF, +3966+50 (Pt-F) 1072 535
Fluorine bonded to sulphur

CFH,CI0,S CH3 OSOCIF~ +90-8 17
CF,;H3N;0,S; o0 O (1) +63:9  (2) +65-2 (1-2)3-75  (1-3)2-6 550

@) N\ 7
CH3\ /S
N7 N
0*& g 0
g~ N ~NE®
CF;H,S CHY’SFSY (-=100°C) (la) +58-:0 (le) —51-8 (1a-1e) 72:0 (1a-2) 15-5 10
(le-2) 122
CF,.H,S CHPW=gF{?® (=150°C) (1) +59-0 (2) +53-6 (1-2) 154-4 (1-3) 105 551
(2-3)97  (2-4) 581
CF,H;NS CHYN=SF{"’ +713 (1-2) 3:65 552

d 03 papuoq 4
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CFsH,S CHPSFF (1-2)9-8 551
CF¢S CF'SFY" (-100°C) (la) +45-8 (le) —47-7 (1a-1e) 62-7 10
CF¢S As above (1a) +52  (le) —48 (la-1e) 67 (1a-C) 11-8 555
(1e-C) 19-1 (2-C) 323-6
CF1005S (FPSFP00),CO (1) +57-3  (2) +559 (1-2) 153-3 18
CF;,H;ClO,SSb, CH,;0S(0O)FVCI* FPFYSbF*'SbF,F~ (1) +92 (2) -136 (2-3)100  (3-4) 60 537
(3)-113  (4)-90
CF,3H;08Sb, CH,;0SFV* FPFY SbFYSbF,F~ (1) +22 (2) 134 (2-3)100  (3-4) 60 537
3)-112  (4) -89
FH¢N,05S O O +64- 550
C,FHEN305S;3 A/ 64-0
EAN /S\
CH,0_ é 'sl 20
N
07 N g
C,FCIsN;OPS C|c13 +76-9 (P-F) 70 30
Néc\N
Ol Il
~
F/S\J’P(Cl)’
C,F,H,CINOS CH,CI-CH,-NS(O)F, +46-3 33
C,F,HsN;0,S; o O (1) +69-86  (2) +65:0 (1-2) 4 (1-3) 3-5 550
CH,cH®
3 2 /S\
N~ N
O | Il O
N ’d
(I)F/SYS\FQ)

wy
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C2F2H7N3OSSS

C,FsH3038
C,FsH,Cl10,8
C3FH;oN5038;

C3F>H3N;0,8

C4FH;oN503S;

C4FH;5N5038;

o\\ //o
(3)CH3\ s
N N

CHO L [0
071 N " g2

S
o H

FYSF2-00-CO-CH,

FUSFP.00CHS-CH,Cl

N7

Ol

192

S S
(CH,),N” N o

N(CH3;),

(1) +60-96

(1) +62-4
(1) +63-6
+78-8

+50-8

+76-05

+72-2

(2) +69-15

(2) +50-2
(2) +45-6

(1-2) 85 (1-3) 3-1

(1-2) 156-6
(1-2) 155 (2-3) 09

(1-2) 0-9

550

18

561
525

37

525

525

S 0) papuoq 4
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C4FH sNgO3S F O +75-8 525
4 154¥6%7393 \ //
¢S
OQI\ E/NHcﬂg CH;NH,
(CH),N” N""So
C4F2H10st (CHgCHz)zNSFzN +849 414
C4F2H12N403S3Sl F\ //O +73’8 525
-0y
Ol | NCHySICHy)
F~ '\Né <0
A+71-55 B+71:90
C4,F,H,,N403S;8n As above with Si replaced by Sn [ +73-87 (A-B) 19 525
(two isomers)
C4F3HgN,O8Si (CH3);SiN=SF{"=N—CF(0) (1) +63-3 37
C4F4H10Ngoss5 F\ //O +73'95 525
29~
OQA\ g/N(CHJ)CHz
F~ N X A
C4F10048™ 3 (1) +32:5  (2) +72-6 (1-2) 60 526
@F (CF,CO,)
F (CF3CO,)
F
CsFH;N,0,4S, +53-5 521
Fs0,Ns0,N () 1

1424
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CsFH;5N3058;

CsF,H13N;3058;

CsF2H 4N40385Si

CesFH4N30,S,

CcFHs0OS
CcFHsO,S

C¢FH14N305S3

CeF2HsNS

N
O ll | N(CH,CH,)Si(CH,),

F7~ NS0

Fs0,N-50,N () )CN

CecHsS(O)F
CeHsS(0O),F

O\\ //O
_S_CH,CH;
Ol | OCH(CH;)CH,CH;

S
O

CeHsSF>N

+64-0, +64-17

(1) +60-79, +60-74 (1-2)9-3 (1-3) 3-2
(2) +69-74, +69-63

{A +72:85 B +72'00}

+73-10
(two isomers)

(A-B) 20

+54-1

+6
+65

+64-13, +64-28

+97-5

550

550

525

11

576

576

550

414

S 0) papuoq 4

(44



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CeF2H14N305S3 O\ /0 (1) +65-91, +65-96 (1-2) 9-4 (1-3) 3-0 550
Ny cHYcH, (2) +69-29, +69-44
PaaN\1d
OQé | OCH(CH;)CH,CH,
AN
@F E ‘l:(l)o
Ce¢F,HgN,SSi, (CH3);SiN=SF,=NSi(CH;), +77-4 37
C7FH4C1N205S2 H +649 1 l
N
0]
Cl S—
7N\
O O S(O)F
C7F2H6N403S3 F\ //0 +737, +716 525
X
Ol i F
CH CH=N" NS0
C,F4HgN,08S,Si, [(CH3)3SINSF,N],CO +64-2 37
C,FsHNS mCF3-CsHy-SFS'N (1) +113-4 414
CsFsH24N,06S3 cis-SFFP(FS03)3 [(CH3)N'L, (1) +33-1  (2) +856 (1-2) 75 119
(F(1) trans to FSO3)
CyFH,;0,8 SO,F® +67-74 . (1-2) 1-90 (1-3) 096 413(n)
CH, CHY (14) 0-68
H®
CHY
{ 1 1
CgFH16N303S CHzCHzOCHzCH;N'SF=N‘CONCH2CH20CH2CH2

+39-0

114(c)

9y
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CioF10H24N206S3  cis SF3'F2(CF3805)3 [(CH3) N1,
(F(1) trans to CF580,)

| |
C11FH20N3OS CHz(CH2)4NSF:NCON(CH2)4CH2
C12FH,oNS (CeHs)SFN
C14FH8C12N30482 O

4
POICH,CZ ~ZLo
|
N\\C/N—SOzF

|
CsH,Cl

C14FHgN;O5S, As above with Cl replaced by NO,
C14FH(N30,4S, As above with Cl replaced by H
C16FH14N306S, As above with Cl replaced by OCH,
C24FH20N5S [(CeHs):N],SFN
C24F,H 1 N4O3PS; F\ //O
=z
ol Nk

4+ - S /S
(CHg) PHN” N X0

Ca24FH0BN4O4PSs  (CeHs)sP[B(NSOF;),]

C2,FH,9NsO5PS; F\ //O
O B N
O§é E/NCHJ P(Ce¢H;),
(CH,),N” >N""So
CasFgHaoAs,CoN,O4S4

[(CeHs)4AsL[Co(NSOF,).]

(1)-39:3  (2) +13:3 (1-2) 74

+39:0
+102-9
+60-5

+62-0
+59-9

+58-9
+92-9
+67-9

+51-8

+74:7

+24-5

119

114(c)
414
11

11

11
521

11
414

525

609

525

613
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C48F8H40A52N4O4Pd84
[(CsHs)s As][PA(NSOF,),] +69-9 613
CasFsHyoHgN4O4P,S4
[(C¢Hs)4PL[Hg(NSOF,),] +67-1 613
FN50485 FSOz‘N802'N4S4 +55-8 521
11
FO.S™ FSO; +44-9 19
F2H2N40353 F (0] +73-0 525
\S//
" NZ N
Oy é - |S| _F
H,N” S0
F,HsNsO,3S5 A« above with NH, replaced by NH,-NH; +66-7 525
F,06S, S$,06F, +43 524
F401254U U(803F)4 +396 528
F0,8Sb~ P‘"pr‘f’-osozF@‘ (1) -136-3 (2) -97-6 19
(3) +46-5
FsO06S2Sb™ M (1) -850 (2)-1188 (1-2) 135 19
@) (3) +47-0
& Sb
FOZSOTOSOZF
%.1058Sb™ (5) (1) —140-3 (2) —109-6 (1-2) 105 (2-3)52 19
() (6) (3)-79-8 (4)-1279 (3-4)75 (3-5) 95
(5) —95-1 (6) —119-2 (4-6) 105

FUSHERF® SbOSOIFm

(s)

(7) +47-4

sry

UOQIB) UBY) J3Y)0 JUIWI[2 UE 0} PIPUOY dULION]Y



F1;0,88b3 oL, (1) -132-10 (2) —106-0 (1-2) 105 19
OSb (3) +45-7
(J)FS/=O
c _
o}
LSJYEI
F,;0,83Sb; m (1) -886  (2) -120-3 (1-2) 135 19
@ (3) +48-2
. Sb Sb
Fsoono\g _OTOSO,F
F
F16038b3S™ (1) +47-90 (5) -102-5 19
(5)
Sb[ | |Sb
Sb 3
g
- &
F31035b4S ’_Ll . (1) -139-2  (4)-123-3 19 2
Sb| | |Sb (7) +48-1 s
"FS0,07 17 | »
1)
Fluorine bonded to antimony
CFsH;Sb CH,FV-SbFPF? (H-196  (2)-115 (1-2) 48 (2-3) 94 537
(3) -141
CyF;60652Sb ™ -87-3
2E10VU652 0S0,CF, 19
CF;S0,0
C.F,;1HgSb, (CH;);C* FVSbF{-F®-SbF,F~ (1)~136  (2)-113 (1-2) 101 (2-3) 60 537 N
(3) -90 2



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,F,HsCrFeO,Sb CsHs(CO),FeSbF,Cr(CO)s -103-4 598
C,,F,HFeO,SbW CsHs(CO),FeSbF,W(CO)s —-108-0 598
C,3F,HsCrMoOgSb  CsHs(CO);MoSb,-Cr(CO)5 -106-3 598
C13F2H5Cr03SbW CsHs(CO)3WSbF2Cl‘(CO)5 -108-8 598
C13F2H5MOOngW CsHs(CO)gMOSbFzW(CO)s -110-4 598
Cy3F,H;5Sb - o @ -137-1 (1-2) 5-0 (1-C2) 167 575
SbF, “CH; (1-C3) 13-8 (1-C4)5-0
@) /2
Cy8F,H;5Sb -153.2 (F-C1) 15-4 (F-C2)4.9 575
(1)
SbF,
@™ /3
CleHu)Cl'MOzOllsb [C5H5(CO)3M0]2SbFCr(CO)5 -234-0 598
CleHmCrOI ISbW2 [CsHs(CO)3W]2SbFCr(CO)5 -234-6 598
C3,FH;0M0,0,,SbW [CsHs(CO)3sMo],SbFW(CO)s -237-0 598
C,sF4H2Sb, -127-7 (1-C2)21-0 (1-C3)13-5 575
3 SbE CH(ZZ) (1-C4) 4-5
@ 2 2
Fs0¢S,Sb SOZF (1) -91-9 19
I Sb
FO;SO-l—Im
FeSb™ SbFe ~115-8 19

(1194
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Fluorine bonded to selenium

F15As0;Se; As(OSeF{F?), (1) +782 (2)+74-3 (1-2)230  (Se-1) 1316 539
(Se-2) 1351
Fluorine bonded to silicon
CF;H,Si CH,;-SiF, —134-6 522
CFsH,Si, CHY-SiF2-SiF§" (1) -1257 (2)-1319 (1-2) 14-80 (2-3) 741 554
C,F,HSi, CH,-SiFP®.SiFSY-CH, YJ(Si-F) + I (Si-SiF)] 194 560
(1-2) +4-8 or —5-9
(1-3)17-1  (2-3)9:2
C,FHSi, (CH$),Si®FPsi R (1) -124-3  (2)-1730 (1-2)9-85 (2-3)8:15 554
(Si4-1) 368-4
(Si4-2) 56-6 (Si5-1) 42-4
(Si5-2) 296-2
C,F,H¢Si, CHPSi®FL - SiYFPCH, —133.7 (1-2) 8:03  (1-5)13-13 554
(Si3-1) 334-2
(Si4-1) 53-8
C3F3H9NPS! (CH3)3P=NSIF3 - 147 . 5 565
C3FsHoSi, (CH,)5SiSiF; —122-7 (1-2) 0-9 554
C,F,H,Si; (CH,),SiFV.Si®FPCHY (1) -176-3 (2)-133-9 (1-2)9-63  (2-3) 8:33 554
(Si5-2) 341-8
(Si4-2) 39-4
CF,H,,NPSi (CH,);P=NSiF{’-CHY —124-1 (1-2)43  (P-F)38 565
(Si-F) 259
C4F,H,,Si, (CH;),Si-Si®FP-CHY? -132-8 (1-2) 8-12 554
(Si3-1) 347-7
(Sid-1) 29-6
CF,H1,8i, (CHE),SiFV-Si®F?-(CH,), ~176-0 (1-2)9-02  (1-3)8.93 554

(Si4-1) 302-8 (Si5-1) 35-08

ag 0} papuoq g
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

C.F3H,Si {(CH3);C-SiF; -106-7 571(b)

C,F;H;;NPSi CH;-CH,P(CH;),=NSiF, -146-2 (P-F) 6:1 565

CsFH, sNPSi (CH,);P=NSiF"(CHY), -128-8 (1-2)5-85  (P-F)3-35 565
(Si-F) 267-5

CsFH,sSip (CH,)sSiVSiFO(CHY), -175-7 (1-2) 8-57 554
(Si3-1) 307-1
(Si4-1) 26-7

CeF,H,sNSi CH,-CH,-CH(CH,)SiF5"-N(CH$), -145-9 1-2)1:6 577(b)

CeF2H,6NJSi CH,-CH,-CH(CHS;)SiF,-NH-N(CH3), -146-63 578(b)

CeF2H,;N,Si, (CHs), -197-6 (1-2) 880 (1-3)0-7 579(b)

HN”~ “NH
(CH,);Sli\N/éi(CH,)(;’
éﬂ;(zl)H(z)

CsF3H;Si CsH;SiF, —-143-1 522

C4F3H,sNPSi (CH;-CH,)sP=N:SiF, -146-7 (P-F)5-2  (Si-F) 185 565

CeF3H,sNPSi (CH;);CP(CH,),=NSiF; —146-2 (P-F) 5-55 (Si-F) 1845 565

CF3H,oN;Si, (CHa), -187:1 (1-2)1:0 579(b)

HN” “NH
(CH,),Six N,éi(cn,)‘:’
éiFg”
CeFsH3006PtSi [(CH,);Pt(H,0);],SiF6 —137 585(h)
C,F,H,gNPSi (CH5-CH,);P=N-SiF5"-CHY -123-6 (1-2)4-0  (P-F)1-15 565

(Si-F) 2575

(44
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C,F,H;gNPSi

CsFH,,SSi

CgFH, NPSi

CgFH,NPSi

CgFH,¢N;Si,

C8F2H18

CgF,H;50Si;

CstngNSi

CgF,HoNSi

C3F2H21NSi2

C3F3H1 1 NPSi
C8F4H24sti4

(CH,)3CP(CH;),=N-SiF".CHY?
CH?(CH,),SiF"(CH,)-CH®(CH;)-SCH=CH,
(mixture of diastereoisomers)

(CH,-CH,);P=N-SiF*(CHY),
(CH;);CP(CH;),=N-SiF(CHY),

(CHs),
mf/ kTH
(CH,),Sin -Si(CH, >
|
SiF(CH,)?

H H

(CH,)7’SiF"-CH, CH,SiF(CH,),
H  CH,

(CH,)Y'SiFVCH, OSiF®(CH,);
CH;-CH,-CH(CH5)SiF - NH®C(CHS),

CH;-CH,-CH(CH3)SiF{P®-N(CHS CH,),
CHj;-CH,-CH(CHS,)-SiFP®-NCH[Si(CH);]

C6H5P(CH3)2=N' SiF3
[CHYSIFS"PN(Si(CH3)3)];

-123-5

-127-6

~-127-7

-190-8

-138-3

-144-2

(1) —140-9 (2) —139-0

-145-7

(1)(2) -127-6, —128-8

(1-2)4-2 (P-F) 1-7
(Si-F) 256-5

(1-2)7-3 (1-3) ~1-8
(1-2) 59 (P-F) 0-3
(Si-F) 267

(1-2) 5-9 (P-F) 0-8
(Si-F) 267

(1-2)7-2 (1-3)1-0
(1-2) 7-5

(1-3)7-5 (2-4)6-0
(1-2) 3-0 (1-3) 0-5
(8i-1) 277-7

(1-2) 42 (1,2-3)1-5
(8i-1,2) 286-9

(1-2) 4-2 (1,2-3)1-2
(1,2-4) 0.7
(8i-1,2) 288-7

(1-2) 39
(1-3)(2-3) 46
(Si-1)(Si-2) 274

565

589

565

565

579(b)

590

590

577(b)

577(b)

577(b)

565

592(b)

IS 0} papuoq §
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoFHsN,Si CHPSIFY(CeHs)NHPN(CH;), —143-83 (1-2)56 (1-3)12 578(b)
CoF,H,,NPSi CsHsP(CH;),=N-SiF’.CHY -1237 (1-2)43  (P-F)3-2 565
(Si-F) 258
CoF,H0Si, CH, H 1-2)7:5 590
(CHy)PSiF"""CH, CH,SiF(CH,),
CoF3H,,NPS (CH3-CH,-CH,);P=N-SiF; —-146-4 (P-F)5-25 (Si-F) 184-5 565
CoF3H,;NPS [(CH,),CH);P=N-SiF; 1466 (P-F}4-5  (Si-F) 180-5 565
CyF3H,;NPS [(CH5);CLP(CH;)=N-SiF; ~1467 (P-F)4-8  (Si-F) 181 565
C1oFH;,NPS C¢HsP(CH,),=N-SiF".(CH{), —-128-2 (1-2) 6-05 {P-F)2-2 565
(Si-F) 267
C10FH,sN,Si (CH5-CH,-CH-CH3,),SiF-NHN(CH,), —152-48, —152-68 578(b)
C10F.H;sNSi Ce¢H;-SiFSY-NHPC(CHS), -136'5 1-2)35  (1-3)0-5 571(b)
C10F2H16028i2 . 2) 1 (1-2) 60 590
(CH,)7'siF 0. SiF(CH,),
Ci1oF2H2,Siz CH, CH, (1-2)7:5 590
(CH,)?’SiF".CH, CH,SiF(CH,),
C10F2H24NPSi (CH;-CH,-CH,);P=N-SiF{"-CHY -123-7 (1-2)42  (P-F) 0-85 565
(Si-F) 259
Ci1oF;H, NPSi [(CH5),CH];P=N-SiF{"’-CHY ~1234 (1-2)41  (P-F)1:5 565
(Si-F) 256
C10F2H24NPSi [(CH3);CL,P(CH;)=N-SiF"-CH -123-7 (1-2)41  (P-F) 0-45 565

(8i-F) 256

1414
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C,0F2H25NSi,

C10F2H27NSi;

C10F2H28N4Si2
C10F2H31N;8is

C1oF4H24N,Si;
C,,FH,gNSi
C1,:FH,,NPS

Cy1FH,;NPS

C11FH,,NPS

C11F,H,,NSi

C11F;H2;NSi,

C,1F>Hy;NSi;

C12FH,1N,Si

CHj;-CH,-CH(CH3)SiFP@.NCH™(CH),[Si(CHS),]

CHj-CH,CH(CH,)SiF"®-NISi(CHS“); 1,

(CH3),N-NHSi(CH”),N[SiF5"C(CH5");]N(CH;),
(CH,),
HN \NSi(CH,),F
(CH,),Si N,Si(CH, >

éi(CHQ‘f’F“’
(CH$),N-NSiF{’(CH;-CH-CH,-CH3),
CeHs-SIFPCHY-NHC(CHS)3
(CHy-CH,-CH,);P=N-SiFY(CH{),

[(CH5),CH);-P=N-SiF (CH{),
[(CH5)sCLP(CH3)=N-SiF’(CHY),
CH,;-CH,-CH(CH3;)-SiFSP®-N(CH$)CsH5
(CHS);C-SiFSV-N[Si(CHS),1C(CHS)
CH;-CH,-CH(CH,)-SiF$"®-N[SiCH$);IC(CHSY)3

(CHP);CSiFY(CsHs)NHN(CH3),

(1) -133-3  (2) -129-9

(1) -130-2 (2) -1279

-146-88
-191-2

-139-35
~139-6
-127-8
-126-5
-127-2
(1) -141-1 (2) -1399
-126-6
(1) —128-8

(2) —126-3

—152-62

(1-2) 40
(1,2-4) 25

(1,2-3) 0.7
(1,2-5) 0-5

(8i-1,2) 2939

(1-2) 41 (1-3)0-7
(2-4) 0-9 (8i-1,2) 291-7
(1-2) 0-8 (1-3)11
(1-2) 5-7 (1-3) 0-6
(1-2) 0-9

(1-2)5-4 (1-3)0-3
(1-2)5-75  (P-F) 0-2
(Si-F) 267

(1-2) 5-7 (P-F) 3-25
(Si-F) 264-5

(1-2) 5-8 (P-F) 2-15
(Si-F) 264-5

(1-2) 41 (1,2-3)1-5
(8i-1,2) 289-3

(1-2) 1-4 (1-3) 14
(1-4)0-8

(1-2) 40 (1,2-3) 111
(1,2-4) 0-7  (Si-1,2) 2948
(1-2) 0-9

577(b)

577(b)

578(b)
579(b)

578(b)
571(b)
565

565

565

577(b)

571(b)

577(b)

578(b)

IS 0} papuoq 4
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

C12FH33N,Si3 CH,-CH,CH(CH,)SiF'UINCH (Si(CHS)3)], -139-9 1216 (1-3)1-0 577(b)
(Si-1) 267-9

C1,FH:NeSiy (CH)’ ~200-90 (1-2)73-0  (1-3) 07 579(b)

l\
mf IfI SiFYH?
(Cﬂs)zSi\N/Si(Cﬂs)z
H 2
C12F2H24Si2 H H (1-2) 7'5 590
(CH?)SiIF'CH, CH,/,

C,2F>2H,,NSi CH,-CH,-CH(CH,)SiF$Y@ - N[C(CHS )5, 1) -126-0 (2)-123-4 (1-2) 40 (1-3) 0-8 577(b)
(2-4) 07 (Si-1,2) 296-0

Ci,F3H,,NPSi (CH5-CH,-CH,-CH,)sP=N-SiF, —-146-4 (P-F)5:25  (Si-F) 185-5 565

C12F3H,,NPSi [(CH3),CH-CH,];P=N-SiF; ~146-3 (P-F) 4.8  (Si-F) 182.5 565

C.,F3;H,,NPSi [(CH3)3ClsP=N-SiF; —-146-9 P-F37 (Si-F) 175 565

C12FsHsNSi (CH;-CH,-CH,) N"SiF3 -137-4 522

C13F;:H,3NSi, CeHs-SiFSNISi(CH?);JC(CHS), -123-9 (1-2)1-0  (1-3)0-7 571(b)

C.13F,H3(NPSi (CH5-CH,-CH,-CH,);P=N-SiF5"-CHY -123-7 (1-2) 415  (P-F) 09 565
(Si-F) 259

C13F;H;30NPSi [(CH5),CH-CH,];P=N-SiF$"CHS —123.7 (1-2)42  (P-F)0-9 565
(Si-F) 256-5

C,5F,H;3oNPSi [(CH5);Cl;P=N-SiFs’CHY’ ~122-7 (1-2) 405 (P-F)3-2 565
(Si-F) 253

C13F4H23NSi (Cl‘[;'CI‘Iz'(:I'Iz).;hI+ CH3SIF4_ -111-0 522

C,4,FH,4NSi CeH;-SiFV(CHYCH,-CH,-CH;)NHC(CHS), -145-2 (1-2)3-5  (1-3)0-3 571(b)

95t
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C14FH;33NPSi

C14FH;3;NPSi

C14FH3;3NPSi

C14FH38N3Si4

C14F2H,5NSi,

C14F2H2.8i,

Cl 4F4H 16N2Si2

C14FsHy6N,Si;
C,6FH3oNSi

C16F2H3,S12

C;7FH;0NSI

(CH5-CH,-CH,-CH,);P=N-SiF""(CH?)),
[(CH3),CH-CH,]sP=N-SiF"(CH?),
[(CH;);Cl;,P=N-SiF"(CH{),

(CH;),
HN” “NH
(2)

| |
(CH,),Six - Si(CH,);
|
SiF"(CH,CH-CH;CH,),

CH;-CH,-CH(CH,)-SiF5"®-NSi(CHS")3(C¢H,CH; p)

H CH,

2

(CH3)¥'SiF’CH, CH,

[CHS"SiF"®N(CeHs)l,

(CH;),N-N(SiF,C¢Hs),
(CsHs)2SIFVNHC(CHP),
CH, CH,)

(CH,)?SiFCH, CH,/,
H,C

[(CH3)2CH-CH2]‘22’SiF‘”NH@(H,

H,C

-127-8

-127-4

-126-0

~166-4

(1) -137-5 (2) -136-5

(1)(2) —131-6, —128-7

—145:20

-146-6

-132:2

(1-2)5-85 (P-F)0-2

(Si-F) 2675

(1-2) 5-7
(8i-F) 266-5

(1-2) 59
(Si-F) 264-5

(P-F) 2-15

(P-F) 5-65

(1-2) 1-3
1J(Si-F) 286-4
37(Si-F) 7-3

(1-2) 41
(8i-1,2) 289-3

(1,2-3) 0-8

(1-2)7-5

(1-2)45
(1-3)(2-3) 4-7

(8i-1,2) 281

(1-2) 0-4

(1-2) 7-5

(1-2) 53 (Si-F) 296-6

565

565

565

579(b)

577(b)

590

592(b)

578(b)
571(b)

590

603(b)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,FH3oNSi H,C -152-2 (1-2) 1:0 603(b)
[(CH3)¥CLSiF'NH @cm
H,C
C17FH36N3Si3 (CH,);CNHSi(CH3),NCsHsN[Si(CH,);ISiIF (CH®), —128-0 (1-2) 6:3 604(b)
C,sFH,sN,Si CH,-CH,-CH(CH3)SiF "[NCeHs(CH) 1, -142-2 1-217  (Si-F) 2777 577(b)
C.1sFH;35N,Si, N(CH3), [a] —129:70 (1-2)1-2  (1-3)0'5 578(b)
| b] -129-30 1-2) 10 1-3) 0-6
(CH3)C_ N CCH{); [b] (1-2) a-3)
Si Si
/s N s a1
CeH; rr F
N(CH$),
(cis and trans)
C15F4H2gN,Siy [CsHsSIFS ™ N(Si(CH3)3)12 (1)(2) -133-9, —137-7 (1-2) 39-5 592(b)
C.5F4H;3NSi (CH5-CH,-CH,) N* C¢HsSiF; -118-7 522
C19FH26NSi H3C —150-0 603(b)
(CH,)JCSiF(C,;H,)-NH@CH,
H,C
C19F2H24Si2 CH:, H (1-2) 75 590
C4H,SiIF"(CH,”CH, CH,SiF(CH,)C(H,
C50F2H,6Si1, As above with H on double bond replaced by CHj; (1-2)7-5 590
CzonHngzSiz [C6H5S1FNC(CH3)3]2 _1378, -128-8 571(b)

(cis and trans isomers)

8st
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C20F3H23NSi2

C20F3H)sNSi,

C2oF3H,sNSi;

C21F2H45N38i5

C11F3H3sNSiz

C,2F3H34NSi,

C23F3H34NSi;

H,C (1) -141-0 (2) -137-4
CH,SiF*(CH,)*N CH,|SiF;’C(CH,)Y

(S)HJC ,

As above with C¢Hs and C(CH,); groups interchanged (1) —143-8 (2A) —133-9
(2B) —-131-7

As above with CH; and C(CH3); groups interchanged (1) —151-0 (2A) —128-0

(2B) —124-0
(CH3), (1) ~190-4 (2)-189-1
1
HN” “N—SiF®(C4H;)CHY
(CH,),Si - Si(CHa),
|
SiFY[CH,CH(CH};),),
H,C

[(CH,),CHCH,],SIF"'N @CH, SiF{”-CH ,CH(CH,),

H,C
3 (1) -135-9  (2) -128:8
H,C (1) -140-3 (2) -1352
CeH,SiF"(CH,)*N| CH,| SiF{>-CH
H,C
H,C (1) -153-4 (2)-1294

[(CH,);CLSiF'"N CH,|SiF?-C,H
6%'S

H.C

(1-3)6:4 (2-4)1-2
(Si1-1) 2881 (Si2-2) 293-0

(1-2) 0-6
(1-4) 1-0
(Si1-1) 3026
(Si-2A) 272-1

(1-3)6-2
(2A-2B) 42

(2A-2B) 43 (2A-3)5-1
(2B-3) 1-0  (2-5)2-5

(2-3)7-5

(Si-1) 304-0 (Si-2) 2844

(1-2) 07 (1-3)6-4
(Si-1) 287-5 (Si2-2) 269-8

(8i-1) 313-7 (8i-2) 274-5

603(b)

603(b)

603(b)

579(b)

603(b)

603(b)

603(b)

IS 0) papuoq 4
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Ca3F3H34NSiy
(CH$);CSiF(C¢H )N @CHJ SiFY'CH,CH(CH,),
14)H3C
(1) -150-7 (2A) —129-8 (1-3) 11 (2A-2B) 44 603(b)
(2B) -126-0 (2-4) 3-0
C,3F3H3,NSi, As above with CH,CH(CHs), replaced by C(CHS); (1) —=152-0 (2A) —135-4 (1-3)1:0  (2-5)10 603(b)
(2b) —134-4 (2A-2B) 39-0
C24F2H328i2 H (1-2) 75 590
CHY'SiFY(C4H,)CH,
C4F¢HseN,Si [(CH5-CH,-CH,)4N1,SiFs -127-4 522
C,sF3H30NSi, (1) —149-7 (2A) —135-3 (1-3) 1.0 (2A-2B) 42 603(b)
. 2B) —133-3
(CH$),C-SiFY(CgH N @CH, siF?c,n, P
Cs0FsHe; N,Si [(CH5+CH,-CH,),NLICsHsSiF "FS (1) -121-3  (2)-114:5 (1-2)11-0 608
F,Si SiF, -162 522
FoSisP P(*®SiFs); -113-7 (P-F) 1-8 541
FoSi;P F2°SiP(*SiFs), (Si-F) 308:0 (F-F) 26 541
Fluorine bonded to tin
CsFeH2uN206S,Sn  cis-SnF P FP(FSO;3)*™ [(CH3)sN* 1, (1) -142:6 (2) —-134-9 (1-2) 54 119
(F(1) trans to FSOs3)
trans-SnF4(FSO3)> [(CH;3)sN*1, -134-7 119

C8F6H24N206825n

(14
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C10F10H24N2065:8n  cis-SnF5 FS(CF3803)3™ [(CH3)4N '], (1)-139-1 (2)-129-8 (1-2) 55 119
(F(1) trans to CF5S0;)
C10F10H24N205828n trans-SnF4(CF3SO3)§_ [(CH3)4N+]2 —-130-3 119
Fluorine bonded to tantalum
C,Fg0,Ta” FOTaFP(CF5CO,)~ (1) +737  (2) +56:6 (1-2) 27:5 526
C3FH9C1404P’I‘3 L L= (CHgO)gPO +115-44 564
F, 1
Ta
c1|
Cl
C5sFH,Cl,0,PTa L L = (CH;0);PO +179-52 (P-F)9 564
c-c
Ta
F
C3F,HyCl1;0,PTa L L =(CH50),PO +103-06 564
F=Cl
T
2l
Cl
C3F,HyCl;0,PTa L L =(CH50);PO +123-88 564
Cl—F
Ta
R
ql
C3F,HyCl;0,PTa L = (CH;0);PO (1) +161:86 (2) +99-4 (1-2) 33 P-1)9 564

us 0} papuoq j
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C3F3HyCl,0,PTa L L = (CH;0),PO (1) +105-94 (2) +87-20 (1-2) 36 564
(Z)F F
OE Ta Cl
Cl
C;3F3HyCl,0,PTa L L = (CH;0);PO (1) +142-85 (2) +86-70 (1-2) 36 P-1)9 564
F—C!
‘Z’FCI
(1)F
C;F3HyCl,0,PTa L L =(CH;0);PO (1) +140-85 (2) +103-83 (1-2) 25 (P-1) 9 564
Cl—=-F
‘Z’FCI
(I)F
C3F4H9C104PT3 TaF4C1(CH30)3PO +85-44 564
C3F:HyCIO,PTa L (1) +120-1 (2) +84:37 (1-2) 27 (1-3) 35 564
(35, (2) . - (P_
F, (3) +70-16 (2-3) 35 (P-1)9
FLCl
(I)F
C;FsHyO,PTa TaF{’F?(CH;0);PO (1) +62:36  (2) +96-70 (1-2) 25 P-1)7 564
C4F¢H,,NO;STa TaF FP(FSO,)™ (CH3),N* (1) +70-4  (2) +103-9 (1-2) 24 119
C4F1004Ta™ Op (1) +86:9  (2) +70-3 (1-2) 26-5 526
{2)
F—(CF,CO,
3 2)_
FLYCF,C0,)
F
CsFgH;,NO;STa TaF{ F®(CF;80,)” (CH;)4N* (1) +70-4  (2)+103-5 (1-2) 25 119
CeF10H12NOgS,Ta  cis TaFs FP(CF,580,)5 (CH;),N* (1) 492:5  (2) +127-2 (1-2) 26 119

(4414
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C3F6H12CUN4T8
C10F12H;5CuN;sTa,
C14F5H150PST3

C14FsH;50,PTa
C14F5H1 5PSzTa
C14F1 0H1 5OPSTa

C14F10H150,PTa,

C14F10H,sPS,Ta,

C.1sFsH,,Cl;OPTa
C1sFsH;;Cl;0PTa
C1FsH;,N;0,PTa
C1sFsH;sOPTa

C18F10H150PTa;

C21F5H210P’I‘a
C21F5H210P’I‘a

Cu(TaF)-4CH;CN
Cu(TaFg),5CH;CN
TaF?F{-OP(C4Hs),SCH, CH;

As above with S replaced by O
As above with O replaced by S
(5)
F_F

N

FYEPTaF¥Ta—F®
AN

@p L

L= OP(CGHs)zscﬂchg

As above with S replaced by O
As above with O replaced by S

TaF "F@(pCIC¢H,)sPO

As above with m-isomer

As above with pCl replaced by mNO,

TaF FPOP(CeHs);

(S)F F
N
F{I)F(42)-raF(3)Ta_F(6)
(4)F N L
L =OP(C¢Hs)s

TaFVF2(pCH;CH,);PO

m-isomer of above

+37
+37
(1) +50-7

(1) +51-2
(1) +50-7

(1) +111-7
(3) —86-4
(5) +102-3

(1) +112-0
(3) —86-1
(5) +103-4

(1) +111-7
(3) -86-4
(5) +102:3

(1) +52'3
(1) +54-0
(1) +54-6
(1) +49-1

(1) +110-9
(3) -87-0
(5) +99-9

(1) +47-4
(1) +48-0

(2) +77-5

(2) +79-4
(2) +77-5

(2) +65-9
(4) +79-5
(6) +122-7

(2) +66-2
(4) +80-3
(6) +123-7

(2) +65-9
4) +79-5
(6) +122-7

(2) +79-6
(2) +83-2
(2) +87-5
2) +73-9

(2) +65-5
(4) +77-9
(6) +119-5

(2) +70-2
(2) +72-1

(1-2) 28

(1-2) 28
(1-2) 28

(1-2) 30 (1-3) 160
(3-6) 175

(1-2) 30 (1-3) 140
(3-6) 180

(1-3) 160  (3-6) 175

(1-2) 26
(1-2) 26
(1-2) 26
(1-2) 29

(1-2) 30 (1-3) 165
(3-6) 200

(1-2) 28
(1-2) 28

572
572

544,
543(h)

544(h)
543(h)
544(h)

544,
543(h)

543(h)

605(h)
605(h)
605¢h)

544,
543,
605(h)

544,
543(h)

605(h)
605(h)

81 0} papuoq g
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C, FsH,,0,PTa TaFVF@(pCH;0C6H,);PO (1) +46:0  (2) +60-9 (1-2) 26 605(h)
CpsFsH300,P,8,Ta*  cis{TaFF$(OP(C¢Hs),SCH,-CH,),1* (1) +67-5  (2) +93-3 (1-2) 28 544(h)
C,gF4H300,P,8,Ta*  rtrans-isomer of above +66-5 544(h)
CoFsH3004P,Ta" cis-[TaFPFS2(OP(C¢Hs),OCH,CH,),]* (1) +69-4  (2) +96-5 (1-2) 28 544,
5543(h)
C,gF4H3004P,Ta* trans-isomer of above +68-5 544,
543(h)
CysF H30P2S,Ta* cis-{TaF{ F2(SP(CsHs),SCH,CH3), 1" (1) +67'5  (2) +93-3 (1-2) 28 543(h)
C,F4H3oP2S,Ta" trans-isomer of above +66-5 543(h)
C36F4H300,P;Ta* cis[TaFSPF2(OP(CeHs)s)o] " (1) +66-1  (2) +85-9 (1-2) 28 544,
543(h)
F,1Ta; [FOFPTaF FI™ (1) +108-0 (2) +63-8 (1-3) 165 543
(3) —88-8 544
Fhiorine bonded to tellurium
C,F4HsO,Te trans-TeF,(OCH,), —61-6 559
C;F;H,05Te fac-TeF;(OCHs); -58-1 559
C,F3HoO;Te mer-TeFVFP(OCH,;), (1) =597  (2) 679 (1-2) 134 559
C3FHg0,Te FY (1) —58-72 (1-2)(1-3) 1527, 155-4 566

(2)(3) —48-39, —50-57

(2-3)171-3

1214
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C3F4H9NOT€

C4F,H,,0,Te
C,F;H,,0,Te
C4F4HgBr,0,Te
C4F4H,00,Te

C4F4H 1002Te

C4F4H 1 NOTe

CsmlsosTe

C5F4H 1 3NOTC

C5F3Hl 2Bl’303T€
C6F3H1 2Br303Te

CH,),N——F®
( 3)2 o
CH,04F

F

CiS-TCFz(OCH3)4
trans-TeF,(OCH;),

cis-TeF{P®(OCH,-CH,Br),

F(l)

CH,0 )
o
(CH,),CHO'—F

(CH3)zNF‘”
CH,-CH,0—4F"
TCF(OCH3)5

(1
F

(CH,),CHO—-F*?
(CH,),N—/—F

F

mer-TeFS’F@(OCH,-CH,Br);

fac-TeF3(OCH,-CH;Br);

(1) —67-02
(2)(3) —47-49, —53-59

—66-8
-72-3
(1) 451 (2)-52-5

(1) —55-83
(2)(3) ~45-89, —49-51

(1) —59-89
(2)(3) —48-80, —50-62

(1) —64-36
(2)(3) —44-37, —-53-00

-75-8

(1) —61-64
(2)(3) —~41-90, —52-07

(1) -54-3  (2) -49-9
-50-9

(1-2)(1-3) 145-7, 137-9
(2-3) 162-9

(Te-F) 3300

(1-2) 159

(1-2)(1-3) 153-3, 154-6
(2-3) 174-2

(1-2)(1-3) 154-6, 153-0
(2-3) 1739

(1-2)(1-3) 148-5, 1389
(2-3) 162-6

(Te-F) 3240

(1-2)(1-3) 147-9, 137-0
(2-3) 162-8

(1-2) 136

566

559
559
559
566

566

566

559

566

559
559

3], 0) papuoq g
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Molecular formula Structure of compbunds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C¢F;H,,C1,0,Te mer-TeFs"F®(OCH,-CH,Cl), (1)-559 (2)-51-1 (1-2) 137 559
CsF3H;,Cl;05Te fac-TeF3(OCH,-CH,Cl); -49-6 559
CsF4H,,0,Te trans-TeF,/OCH(CH;),], -38-3 559
CeF4H,40,Te cis-TeF$PF$?(OCH,CH,CH,CH3;), (1) —48-0  (2) -56-9 (1-2) 158 559
CeF12HeO;Te mer-TeF$"F®(OCH,-CF3), (1) =589  (2) —565 (1-2) 143 559
CeF12HeO;Te fac-TeF3(OCH,-CF;); -54.7 559
CgF,H ¢BrsO4Te cis-TeF,(OCH,-CH,Br), -54-1 559
CgF;H,,Br,0O,Te trans-TeF,(OCH,-CH,Br), -58-9 559
CsF>,H,6C1,0,Te cis-TeF,(OCH,-CH,Cl), -54-1 559
CgF3H,6C10,Te trans-TeF,(OCH,-CH,Cl), -59-1 559
CgF14HgO,Te cis-TeF,(OCH,-CF3), -58-7 559
CgF14HgO,4Te trans-TeF,(OCH,-CF;), —-60-6 559
CoF3H,,0;Te fac-TeF3[OCH(CH;), 15 -46-3 559
CoF3H,;,06Te fac-TeF3(OCH,-CH,OCH); -53-4 559
C10FH,0BrsOsTe TeF(OCH,-CH,Br)s -58-4 559
C10FH,0Cls0sTe TeF(OCH,-CH,Cl)s -60-5 559
C12F,H50,Te fac-TeF,[OCH(CH;),1s -49-9 559
C1,F;H,504Te cis-TeF,(OCH,-CH,0CH,), ~56-4 559
C;,F,H,505Te trans-TeF,(OCH,-CH,OCH,), —64-0 559
C,5FH;50,,Te TeF(OCH,-CH,OCH3)s -60-5 559
F140;Te; cis FIFPTeO TeFF?-OTeF,F (1) =277  (2)-359 (1-2) 174  (2-3) 181 546,
(3) -51-8  (4) -40-7 547
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F140,Te; trans- FPFPTeO-TeF-OTeF,F (1) =207  (2)-51-7 (2-3) 182 546,
(3) —40-3 547
F15AsO;Te, As(OTeF{F®), (1) =375 (2)-476 (1-2) 193 (Te-1) 3643 539
(Te-2) 3568
F2004Te Xe Xe(OTeF{F?), (1) =394  (2)—47-2 (1-2) 188  (Xe-1,2) 61x1 548
F200.Tes Te(OTeF{F?), (1) -34-3 (2) 441 (1-2) 183 547
F,,04Tes cis-F$ ' Te(OTeFVFP),(OTeFPFY), (1)-51-5 (3)-516 (1-2)174  (3-4)174 546,
(2)(4) —39-7 (5) -3-3 547
F,,0,Tes trans-FSTe(OTeFVFP), (1) =50-6  (2) —38-2 (1-2) 177  (Te-1,2) 3587 539,
(3)+39 547
Fa605Tes FOTe(OTeFVFP)(OTeFYFSY), (1) —48-0  (3) —48-1 546,
(2)(4) =369 (5) +14-2 547
F3006TesU U(OTeFVFP)e (1)(2) —48-5 (Te-1,2)3715 536
F3006Te; Te(OTeFVFP)s (1) 494  (2)-373 (1-2) 189 547
Fluorine bonded to titanium
CeFsHz3006Pt, Ti [(CH3)sPt(H,0); 1 TiFs +121 585(h)
CgFeH14N206S,Ti trans-TiF4(FSO3),>” [(CH3).N*1, +277-5 119
C1oF10H24N;068,Ti  trans-TiF$(CF;803),> ™ [(CH3) N, (1) 4276-9 119
Fluorine bonded to uranium
FeU UFe +764 536,
524
F,U 238UF6 +764+5 535
B, +764+5
F1,0TeU FOUFP-OTeF; (1) +759-5 (2) +785-7 (1-2)9 536
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
F140,Te,U cisFPUFP(OTeFs), (1) +772:5 (2) +796-4 (1-2) 14 536
F1402T62U trans-F4U(OTeF5)2 +802-4 536
F150:Te;U sym-FPU(OTeFs); (1) +778-3 536
F1505Te;U asym-FPUFZ(OTeFs), (1) +783-7 (2) +806-2 (1-2) 22 536
F2204TC4U CiS-FzU(OTCF5)4 +784-5 536
F2204TC4U trans-FzU(OTeF5)4 +811-4 536
FngsTCsU FU(OTer)s +787-0 536
Fluorine bonded to vanadium

C.F11H1,NO,SV, FOVEY . FO.VFP(FSO;)™ (CHy),N* (1) +489  (2) +421 (1-2) 110 (3-4) 120 119

(4) +416
CF15s0,V3 (CF,CO,) (1) +492  (2) +421 (1-2) 90 526
@E (CF,CO,) (3)-14 (4) +254
F(I)VF(Z)_FG) @ (5) +236
4
F(S)
CsFi3H,NOSSV,  FOVFE-FP.VFE(CF;80,) 7 (CH,) N* (1) +492  (2) +422-2 (1-2)120  (3-4)120 119
(4) +416-8
Fluorine bonded to tungsten
C,F100,W?~ FPWFY(CF5C0,)*~ (1) +65-6  (2) —-145-0 (1-2)57-3  (W-1) 72 526
(W-2) 48
CsF1406W?™ (CF,CO,) 2- (1) +57-3  (2)—67-1 (1-2) 51 (W-1)73 526
FLlF (W-2) 60
(CF,CO,) (CF,CO,)
(I)F F

(Z)F
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C1oF7H;5CusW [Cu(CH;CN)s]WF, +142 538
F.SeW WEF.(Se) (W-F) 36 529
FsH;0,W WOFVFP™ H,0* (1-2) 702 (W-F) 48-8 534
FMW M* WF,~ +134£2 538
(M=Li, Na, K, Rb, Cs)

F,TIW TeWF, +144 538
FsW?™ WFs2~ +63-8 (W-F) 68 526
Fluorine bonded to xenon

FeXe XeFs +109-3 (Xe-F) 325 535
Fi1Xes XeFyy +74-0 535

M 0} papuoq 4
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470 Fluorine bonded to an element other than carbon

Miscellaneous studies

F-19 NMR has been used to characterize various organometallic species
in solution. Thus the reaction of KrF, with AsFs, SbFs, and PtF, gives
salts of the form KrF*MF,~, KrF'Sb,F;,”, Kr,F;"MF, and
Kr,F3"-xKrF,-MF¢~. (614) The exchange products between GeF¢’™ and
Ge(NCS),, in various ratios, have been studied, (615) as have the gaseous
products formed during the exposure of SF¢ to a high-current arc. (616)
Equilibrium studies have been made of the covalent and ionic forms of
various alkoxyphosphoranes (617) and the investigation of HF and neutral
organophosphorus compounds has shown the formation of solvates with
subsequent dissociation and association of HF in the organic phase. (618)
Structural studies have shown that —OSeFs and -OTeFs groups have higher
electronegativities than F. (619)

Thermodynamic parameters, determined by F-19 NMR, for the exchange
of the fluoro ligands of BeF,*~ (620) and methyl tetrafluorosilicate anions
(621) have been reported, as have the equilibrium constants for the inter-
conversion of HF, HF,, and H,F,. (622)

Rotational and vibrational motion in SiF;, BF3;, and SF¢ have been
examined by the observation in the change of the F-19 chemical shifts with
temperature and pressure. (294, 295) Contributions of "Li* to E-19 relax-
ation rates in 'LiBF, and ®LiBF, solutions in D,O have been evaluated.
(623)



IX. FLUORINE NMR STUDIES IN THE SOLID STATE,
EXCLUDING POLYMERS
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Fluorine NMR studies in the solid state, excluding polymers 473
Molecular formula Structure Ref.
C2F3Ag02 CF3C02Ag 723
C,F,S, S,CoF, 724
CeFg C¢Fs 725
CstHzostn (Me;NH)2SHF6 726
C3F6H24A523i (MC4AS)2SiF6 727
CgFgH,4N,Si (Me4N),SiF¢ 727
CgFsH24P5Si (Me4P),SiFg 727
CgF¢H,,Sb,Si (Me,4Sb),SiFg 727
ClezHg pFC6H4C6H4Fp 728
FC35012P3 Cas(P04)3F 691
FH,AlO, AIF(OH), 696
FH,0,Si SiF(OH), 696
FK KF 692
FLi LiF 693, 694
FNa NaF 692
FOYb YbOF 695
F,HAIO AlF,OH 696
F,HCs CsHF, 702,703
F,HK KHF, 704, 703
F,HLi LiHF, 703
F,HNa NaHF, 703
F,HOCs CsF,OH 696
F,HRb RbHF, 703
F>HTI TIHF, 703
F2H304Zﬂ ZnF2~4HzO 705
F,Ba BaF, 697, 692
F,Ca CaF, . 698, 699, 692
F,Cd CdF, 692
FzKl' KI'F2 700
F,Pb PbF, 701
F,Sr SrF, 692
Fii2:Naj Yy Na;_,Y,.Fi2 719
(0-5<x<0-62
F;HBa BaFHF, 703
F3HSr SrFHF, 703
F;Al AlF; 696
F3CoK KCoF; 706
F3CSNI CSN]F3 707
F3CuK KCuF; 708
F3Er ErF; 709
F3Ho HoF, 710
F3KMn KMnF, 711
F3La LaF; 712
F3;MnRb RbMnF; 713
F3;NiK KNiF; 714
F3Sc ScF; 696
F5Tb TbF; 710
F5Ti TiF; 692
F4;BK KBF, 692



474 Fluorine NMR studies in the solid state, excluding polymers
Molecular formula Structure Ref.
F4BLi LiBF, 692
F,;BNa NaBF, 692
F,BRb RbBF, 692
F4CUK2 KzCUF4 715
F,Si SiF, 716
FsCsOU CsUOFs 717
F6ASHg2A86 ng‘%Ast, 718
F¢BaSi BaSiFg 692
F¢KP KPF 692
FeKSi KSiF, 692
F¢LiP LiPFg 692
F¢S SFs 720
Fe¢U UF, 721
FeW WF¢ 729
F10H4C52GC CSzG€F6'4HF 722
F10H4CSZSH CstnF6'4HF 722
F10H4K2Sn KzSnF6‘4HF 722




X. FLUORINE NMR STUDIES OF POLYMERS

The table is ordered according to the monomers forming the polymer,
with the lowest molecular weight monomer appearing first.



This Page Intentionally Left Blank



Fluorine NMR studies of polymers

477

Molecular formula of

Structure of monomer components

monomer components of polymer Ref.
CzFHg/Cng CH2=CHF/CF3CF=CF2 730
C,FH;/CF¢H; CH,=CHF/(CF;),C=CH, 731
C,FH, CH,=CHF 732,733
C,F,/C3F¢ CF,=CF,/CF;-CF=CF, 734
C2F4/C3F5 CF2=CF2/CF3CF=CF2 735
C,yF4/C3Hg CF,=CF,/CH;-CH=CH, 736
C4F¢ CF,=CF-CF=CF, 737
CgFH7 pF'C6H4~CH=CH2 738
CgFH7 mFC6H4CH=CH2 738
Miscellaneous studies: various fluorinated polymers have been studied 756
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XI. FLUORINE NMR STUDIES USING LIQUID
CRYSTAL SOLUTIONS
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Fluorine NMR studies using liquid crystal solutions 481
Molecular formula Structure Ref.
CFH, CFH;3 740
CF,H, CF,H, 740
CF;H CF;H 740
CF;Br CF;Br 741
CF5Cl CF;C1 741
CF,l CF;l 741
CyF3ClL, CF;CCl; 741
CiF.S; S,CoF, 724
CsF,H;3N @ 742
F F
N
CsFaH,N F 742
O,
N
CcFH4Br pBr-C¢Hy F 743
CsFH,4CI pCl-CsHy'F 743
C5FH41 pI-C5H4-F 743
CsFH4NO, PNO,-C¢Hy'F 743, 744
CofHs PhF 745, 746
CﬁFHsN pNHz'CsH[F 743
C6F2I{4 oF: C6H4'F 746
CsF2H, mF-C¢HyF 746
CeFaH, pF-C¢Hy F 746
C¢F3H,'NO, F 748
F
CsF3Cl3 Cl_F 747
Cl F
CeF4H; F_F
F F
CeF:H, F 746, 749
F
F F 746
F F
CeFsH C¢FsH 746, 749
CeFs CéFs 746, 749



482 Fluorine NMR studies using liquid crystal solutions

Molecular formula Structure Ref.
C,FHsO CsHs-COF 751
C7F3H4C] pCF; C6H4 Cl 752
CngCSOz CF3‘(CF2)5'C02CS 753
CsFlsLiOZ CF3 " (CF2)6 COle 754
C8F15H4N02 CF3(CF2)6C02NH4 753
F3PS P(S)F, 739




XII. BIOLOGICAL APPLICATIONS OF F-19 NMR

F-19 NMR continues to be a useful method of studying various biological
phenomena. In the present section we summarize the papers pertaining to
these studies. Limitations of space prevent any detailed review and only the
larger biological molecules and their reactions are mentioned. Data for the
smaller molecules, such as the fluoro carbohydrates and steroids, are found
in the preceding tables.

The incorporation of fluoroamino acids into various proteins has proved
useful in the study of their structures and interactions. Thus 6-fluorotryp-
tophan and 3-fluorotyrosine have been incorporated into alkaline phos-
phatase (625, 626) and dihydrofolate reductase. (627-629) The latter amino
acid has also been incorporated into the lipoprotein of E. coli in order to
study the in situ structure of its membrane. (630) Fluorotyrosyl derivatives
of M13 coat protein have been incorporated into small phospholipid vesicles
in order to study the motional properties within these membranes. (667)
5-Fluorouridine has been used to replace all the uridine and uridine-derived
residues of the valine-specific tRNA; of E. coli (631) and 5-fluorouracil has
also been incorporated into RNA. (632)

3-Bromo-1,1,1-trifluoropropanone has been shown to react specifically
with SH groups and as such allows quantitation and characterization of
cysteine residues. (633) This particular reagent has been used to
trifluoroacetonylate the cysteine residues of aspartate transaminase, (634)
parvalbumin from carp, (635) haemoglobin, (636) glyceraldehyde phos-
phate dehydrogenase, (637) coenzyme A, (638) and several others
mentioned below, and as such has allowed F-19 NMR investigations of their
structures to be made. Trifluoroacetyl derivatives of neurotoxin II have
been used to analyse partially the backbone folding in solution. (639)
S-Trifluoromethylmercuric trifluoroacetate has been used to derivatize
papain, (640) while the structure of the iron-sulphur proteins, Clostridium
pasteurianum F,,, and spinach Fg.,, has been investigated by the prep-
aration of paramagnetic complexes containing the pCF;-CsH, group. (641)
The lysine residues of human serum albumin showed differential rates of
reaction with 2,6-dinitro-4-trifluoromethylbenzene sulphonate. (642)

As in previous years, F-19 NMR has proved an invaluable tool for the
investigation of the binding of smaller molecular weight compounds with
proteins. Thus the following have been studied: binding of p-fluoro-
cinnamate, (643) derivatives of tryptophan and phenylalanine, (668) ring-
fluorinated derivatives of N-trifluoroacetylphenylalanine, (669) and
N-acetyl derivatives of fluorophenylalanifies (670) with chymotrypsin;
difluorooxaloacetate (644, 645) and phosphopyridoxyl trifluoroethylamine
(646, 647) with aspartate transaminase; fluoride ion with oxyhaemocyanin;
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(648) various trifluoroacetylpeptide chloromethyl ketones with porcine
pancreatic elastase; (649, 650) various trifluoromethyl analogues of nitro-
phenylhaptens with mouse myeloma immunoglobins; (651, 652) cyto-
chrome c¢ derivatives, having single lysine residues modified by
trifluoroacetylation or trifluoromethylphenyl carbamylation, with cyto-
chrome oxidase and succinate-cytochrome ¢ reductase; (653, 654)
trifiuoroacetonylated derivatives of histone H3 with histone H4 and other
histones; (655) Ca** and Mg®* with triflucromethylacetonylated troponin
C; (656) oligonucleotide with gene 5 of filamentous bacteriophages; (657,
658) the ternary complex between 5-fluoro-2'-deoxyuridylate, 5,10-
methylene tetrahydrofolate, and native thymidylate synthetase; (659) and
5-fluorodeoxyuridylate-thymidylate synthetase binary complex. (666)

Phospholipid membranes have received a certain amount of attention.
Halothane interaction with dipalmitoylphosphatidylcholine liposomes
(660, 661, 665) has been studied. 8,8-Difluoromyristate has been
incorporated into the phospholipids of E. coli and has been used to study
intramembrane interactions, (662, 663) while motion within the lipid bilayer
of synthetic 1-palmitoyl-2-(8,8-difluoropalmitoyl)-sn-glycero-3-phos-
phorylcholine (664) has been monitored.

Theoretical calculations of fluorine—proton nuclear Overhauser effects in
fluorine-labelled macromolecular systems have been reported. (671)

Zeumatography, using F-19 NMR, has been shown to be possible by a
variant of the sensitive point method. (755)

XIII. THEORETICAL STUDIES

Various reviews dealing with theoretical work have appeared. These deal
with nuclear shielding, (763) semi-empirical calculations of the chemical
shifts of nuclei other than protons, (672) calculation of coupling constants,
(673) and coupling between carbon and first-row nuclei. (674) During the
review period no new aspects of basic theory have been propounded. Indeed
most of the work reported involving fluorine has used existing methods in an
attempt to assess their applicability to predict chemical shifts and coupling
constants. As such this has meant that the greatest use has been made of
semi-empirical molecular orbital methods which allow comparative cal-
culations to be made in quite large molecules in reasonable computation
times. ’

Ab initio calculations of nuclear shielding have been restricted to small
molecules. In particular the H-1 and F-19 nuclear shielding in HF has
received considerable attention. (675, 757-760) Other small molecules that
have been investigated are F, F,, FOH, (760, 762) and FHF". (675, 760,
761) Semi-empirical calculations, using INDO MO theory, have shown that
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the diamagnetic component of the nuclear screening constant for F-19
remains roughly constant as its chemical environment changes and that
chemical shift differences are mainly due to the paramagnetic component.
(676) Consequently the latter contribution to screening constants and their
anisotropies has been calculated, employing INDO and CNDO/2 methods,
for 50 fluorine molecular environments including binary fluorides and
fluorocarbons. (677) Although agreement with experimental data for the
former is reasonably good the presence of electric field effects in the latter is
not accounted for. A more limited series of calculations (SCF LCGO MO)
have been performed on fluoroethane, ethylene, and acetylene. (678)

Ab initio SCF perturbation theory of nuclear spin-spin coupling constants
continues to be available only for small molecules. The difficulties encoun-
tered in the calculation of the coupling in HF, even by the most sophisticated
methods, emphasize the limitations of our present knowledge. (679, 680)
Calculations in larger molecules invariably smploy semi-empirical methods.
Many calculations have been performed using SCF perturbation theory,
working within the INDO MO framework, to calculate the Fermi contact,
spin dipolar, and orbital contributions to J, by the calculational procedures
of Blizzard and Santry. (681) The latter two contributions are particularly
important for J(FF) and J (FC) calculations. Thus the variation of J(FF) and
J(FH) in all the fluorobenzenes (402) and the effects of substituents upon
J(FF) in the pentafluorobenzenes (417) and fluoro-substituted furans (682)
were successfully reproduced. More difficulty has been experienced in the
calculation of J(FC) values in aromatic systems. (402, 417, 683, 684)
Although the importance of the spin-dipolar and orbital contributions was
evident the trends in the couplings were poorly reproduced. More success
has been achieved with the long-range J(FC) and J(FH) values in aliphatic
molecules. Thus substituent trends upon *J(FC), *J(FC), and *J(FH) in
various deoxyfluoropyranoses were well reproduced. (510) A Karplus type
angular dependence for >J(FC) was predicted (510) and found experiment-
ally. (685, 686) Substituent effects upon trans 3J(FC) were shown to be
complex and analogous to those of *J(CH) and *J(CC). (687)

Many papers have appeared dealing with the transmission of substituent
effects through non-conjugated and conjugated systems using the fluorine
nucleus as a probe of the electronic environment. All the data in these
papers are included in the tables, and their contents will not be considered
further here. The relationship between NMR substituent chemical shift data
and substituent reactivity parameters has been reconsidered in terms of a
general theory for structure—property relationships. (688) Literature data
for F-19, C-13, and H-1 chemical shifts in aromatic and olefinic systems
have been correlated using a multi-parameter equation, (689) and a
generalized attempt has been made to explain y-effects upon F-19, C-13,
and P-31 chemical shifts in terms of bond angle changes. (690)
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XIV. INDEX OF REVIEWS

The following comprises a list of reviews, containing F-19 NMR data, that
have appeared during 1976-1978.

General

(a) L. Cavalli, Annual Reports NMR Spectroscopy, 1976, 6B, 43. Fluorine-
19 NMR spectroscopy.

(b) R. Fields, Annual Reports NMR Spectroscopy, 1977, 7, 1. Fluorine-19
NMR spectroscopy of fluoroalkyl and fluoroaryl derivatives of trans-
ition metals.

(c) P. W. Hickmott, M. Cais, and A. Modiano, Annual Reports NMR
Spectroscopy, 1976, 6C, 1. NMR data on organic-metal carbonyl
complexes (1965-1971).

(d) Pure Appl. Chem.,1976,45,217. Recommendation for the presentation
of NMR data for publication in chemical journals. B. Conventions
relating to spectra from other nuclei.

(e) R. K. Harris (ed.), Nuclear Magnetic Resonance (Specialist Periodical
Reports), The Chemical Society, London, 1976, Vol. 5.

(f) R.J. Abraham (ed.), Nuclear Magnetic Resonance (Specialist Periodical
Reports), The Chemical Society, London, 1977, Vol. 6.

(g) R.J. Abraham (ed.), Nuclear Magnetic Resonance (Specialist Periodical
Reports), The Chemical Society, London, 1978, Vol. 7.

(h) J. R. Wasson and D. R. Lorenz, Analyt. Chem., 1976, 48, 246R. NMR
spectroscopy.

Fluorine Chemical Shifts

(a) K. A. K. Ebraheem and G. A. Webb, Progr. Nucl. Magn. Res. Spec-
troscopy, 1977, 11, 149. Semi-empirical calculations of the chemical
shifts of nuclei other than protons.

(b) W.J. Hehre, R. W. Taft, and R. D. Topsom, Progr. Phys. Org. Chem.,
1976, 12, 159. Ab initio calculations of charge distributions in
monosubstituted benzenes and in meta- and para-substituted fluoro-
benzenes. Comparison with H-1, C-13, and F-19 NMR substituent
shifts.

Fluorine Coupling Constants

(a) J. W. Emsley, L. Phillips, and V. Wray, Progr. Nucl. Magn. Res.
Spectroscopy, 1976, 10, 85. Fluorine coupling constant.

(b) J. Hilton and L. H. Sutcliffe, Progr. Nucl. Magn. Res. Spectroscopy, 1976,
10, 27. The ““through-space” mechanism in spin—spin coupling.
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(c) J. Kowalewski, Progr. Nucl. Magn. Res. Spectroscopy, 1977, 11, 1.
Calculations of nuclear spin—spin coupling constants.

(d) R. E. Wasylishen, Annual Reports NMR Spectroscopy, 1977, 7, 1.
Spin-spin coupling between carbon-13 and the first-row nuclei.

Other Aspects

(a) U. Haeberlen, Adv. Magn. Resonance, 1976, 8, Suppl. 1. High resolu-
tion NMR in solids: selective averaging.

(b) C. L. Khetrapal and A. C. Kunwar, Adv. Magn. Resonance, 1977, 9,
301. NMR studies of molecules oriented in thermotropic liquid crystals.

(c) B. Unterhalt and U. Pindur, Ditsch. Apoth.-Ztg., 1977, 117, 1317. The
importance of fluoro organic compounds for drugs.

(d) J. S. Cohen, CRC Crit. Rev. Biochem., 1978, 5, 25. Nuclear magnetic
resonance studies of biologically relevant isotopes other than hydrogen.
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