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PREFACE
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Spectroscopy. It consists of extensive tabulations of '°F NMR data and
provides an update of previous reports on this subject in earlier volumes of this
series, in particular that by the same author in volume 10B. It is a pleasure for
me to thank the author for the work which he has put into the preparation of
this volume.

Upniversity of Surrey, G. A. WEBB
Guildford, Surrey, November 1982
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Introduction 5

The main objective of the present review has been to collect the F-19 NMR
data present in the literature between January 1979 and the end of June 1981.
The format adopted follows that of the previous collection with the major
portion of the information being presented in tabular form. The data have
been compiled from the author’s own records and from the literature abstracts
of CA Selects: Nuclear Magnetic Resonance (Chemical Aspects), Carbon and
Heteroatom NMR, and Proton Magnetic Resonance.

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 the table on this page. The original reference has
been indicated if it was not CFCl,, 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
TUPAC* and used here. Where ambiguities arose the most likely sign of the
chemical shift is given in parentheses.

Reference compound shifts

Index Compound  Shift from CFCl; (ppm)

() CF,-CO,H ~78.5(0)
(b) CoFs —162.9(0)
) CeHsCF, ~63.9(0)
) CoHsF ~113.15

) CF4-CCl, ~82.2(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, 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

*“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.



6 Introduction

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 trifluoromethyl
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
the table on page 5), given in parentheses, where applicable. In Sections IX to
XTI 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 alphabetical
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 symbol
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-F),
YJ(Px-z), or *J(Px-F), where x, y, and z are integers ]. The above should be self-
evident from the tables.

In certain instances, although Chemical Abstracts references were available,
the journal was not accessible for data abstraction. In these cases the nature of
the compounds involved is summarized at the end of each section.
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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;HN, CF{CHYIN, {1-2) 4 185
C,F.H,D CF,-CH,D 62,04 (isotope shift —0.20) 186
C,F,H; CF{-CHP --61.84 (1-C1) 2723 (1-2) 129 186
C,F,H,0 CF,-CH,OH ~795 190(a)
C,F;Bry CF{-CBry -79.3 {1-C1) 2794 186
C,F,C10, CF,-C0,Cl -709 192
C,F5Cl0,S CF,-CO-080,Cl —~759 192
C,;F,cl, CF,-CCl, —82.6 191
C,F3Cl;5 CFi-cCl, 822 (1-C1) 279.4 186
C,FaD, CF;-CD, —62.13 (isotope shift —0.29)  (F-D) 1.97 186
C,F;l; CF{-CI, -77.0 (1-C1) 2774 186
C,F,CLS CF{-CFACISCI (1) =906  (2) —124.3 (1-2)9 195
C,FsClO, CF{-CF-OCIO, (1) —853  (2) —935 (1-2) 1.75 197
C,F¢HN CF{ CF{-NH®#F® (1) —837  (2) —1112 (1-3) 85 (2-3) 210 199
(3) —136.3 (2-4)13.5 (34550
C,F,NS CF{"CF{®-N=SF{ (1) —874  (2) —928 (1-2) <0.5 (2-3)89 205
(3) +783 (1-3) <1.5
C,F;NS CFY)-CF NFPHSFEFS) (1) —817  (2) —109.95 (1-2) 125  (1-3) 185 205
(3) =510 (4) +613 (1-4) <03 (1-5) <0.2
(5) +58.7 (2-3) 283 {2-4) 135
(2-5)17 (3-4) 2.4
{3-5) 2.5
C,F,HN CF®-CFPHB-CN (1) =778 (2) —203.0 (1-2) 150 (2-3)450 210
{1-3) 9.0
C,F5ClO, CF{-CF-CO,Cl (1) —83.6 (2) —118.6 192
C,FsClO,S CF$1-CO-CF-80,C1 (1) =749  (2) —1013 {1-2) 80 211
C;F¢HD (CF{,CH®D —63.97 (1-2) 104 {i-D) 1.4 212
C;FcHN (CF{h,C®=NH {1-C1) 277, 279 182

(1-C2) 38
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F¢H, (CF{"),CH® —63.90 (1-2)9.3 212
C;FsH,0, (CF{),C*(OH), (1-C1) 287 (1-C2) 35 182
C;F¢D, (CF3),CD, —-64.04 (F-D) 14 212
C,;F¢O (CF3),CO 1J(F-C) 288 2J(F-C) 41 182
C;FsO CF{)-CF#-CO-F® (1) —87.1 (2) —1249 (1-2) 1.2 (1-3) 55 215
(3) +19.2 (2-3)9.0
C,;F¢0,S CF;-CO-0SO,CF, —7290, —74.45 216
C,F,HS (CF{),CF2-SH® (1) —=77.03 (2) —147.07 (1-2) 9.5 (1-3) 1.5 217
(2-3)5.3
C,F,ClO, CF{-CFP-CFP-0ClO, (1) —820 (2) —89.7 (1-2) 7.5 (2-3) 1.7 197
(3) —128.8 (1-3) 0.5
C,;F,Cl0O, (CF{),CF®-0CI0, (1) —789  (2) —1460 (1-2) 25 197
C,F,I CF{-CF#-CF$L (1) —820 (2) —1207 219(a)
(3) =625
C,F51 CF{-CFI*?.CF, (1) —76.46 (2) —148.5 219(a)
C,F,N syn-CF{)-CF@-CF) =NF@® (1) —839 (2) —1214 (1-2) 20 (1-3) 40 199
(3) -790 (4) —144 (2-3) 13.5 (2-4)20
(3-4) 390
C;F,S8Cl (CF{),CF®-SCh (1) —78.3 (2) —163 (1-2) 6 195
C,;FgHN CF{-CF@-CF3-NH®F® (1) —822 (2) —1284 (1-2) <10 (1-3) 80 199
3) —107.5 (4) —1363 (2-4) 6.5 (3-4) 170
(3-5) 130  (4-5) 550
C;FgH;BrS CF{)-CH“Br-CH$'SFPF® (1) =739 (2) +664 (1-4) 6.5 (2-3) 1369 221
3) +79.9 (2-5) 8.4
C,;F30,S CF;-CF,-0S0,CF, (1) —86.76 (2) —85.41 (1-2) 2.2 (2-3) 5.7 194
‘ (3) —74.38
C,Fg0,S CF{)-CF#-80,0CF$) (1) —809 (2) —1106 (1-2) 0.9 (2-3) 54 223
(3) —55.3
C;FgS CF{-C=C-SFPF® (1) =537 (2) +78.8 (2-3) 149 224
(3) +68.0
C4F3;HCI,N,O CF,-C=N-NH-CO-CCl, —640 227

01
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C,F,H,CL0,
C,F H,N,

C,F,H;N,0
C,F3H,CIO,

C.F;H,NOS
C.F;H,NO,
C,F HgNS,

C,F;H08

C,F,H;CIO

C4F H,0,
C,FsH,NO

C,FsH,0

C,FsH,0

CF,-CCl,-CO,CH,
Y __
CF,-C=N-CH=CHNH

S —
CF;-C=CH-CO-NH-NH
CF{-CH®C1-CO,CH;,

CF,-C=N§-CH, CH,0
CF,-C(NH,)O-CH,-CH, O
CF,-C(NH,)'S-CH,-CH, 8
CF,-C(NH,)O-CH,-CH,-$

CFy g

CH,O0 <«

CF{)-CH®F?-CO,CH,

CF{-CF{-CH$-OCN

Rl
R (0]
H® F@
F3 H®
CF{

O
H\ HY) H®

F(a’ F(4)

R! = CF;, R’

=H

R'=H, R* = CF,

—753
—-62.5

—614
-72.7

—744
—848
~774
—81.7

(1) —65.1

(1) —76.8
(1) —83.57

(1) —82.20
(4) —118.4

2) =717
(4) —116.6

(1) —82.1
(4) —134.5

(2) —96.4

(2) ~205.7
(2) —1243

(3) —197.7

(3) —203.0

(3) —20322

(1-2) 60

(1-2) 242

(1-2) 14
(2-3) 46
(1-2) 0.4

(1-2)6
(2-4) 3.7
(3-6) 8
(4-6) 65
(14) 2
1-2) 7
(2-4) 2.5
(3-5) 51
@-5) 11
(1-4) 2.5
(1-2) 6
(3-5) 52
4-5) 10
(1-3) 2

(1-3) 6
(2-3) 12.5

(2:3) 14
(3-5) 52
(4-5) 10
(1-3) 2

(2-3) 12
(3-4) 2.5
(3-6) 7

(426) 67

(3-4) 10
(3-6) 3.5
(4-6) 68

228
229

227
228

231
232
232
232

235

236

237

238(a)

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

C,FsH;0,S CF{"-CO-CF$-SO,0CH; 1) =750 (2) —106.8 (1-2) 8.1 211

C,FsH,NO,S CF{-CF¥-N=S8-0-CH,CH,-O (1) —874  (2) —83.7 (1-2) 09 230

C,F¢HCI,0O (CF;),C(CCl;)-OH YJ(F-C) 291 2J(F-C) 29 182

C.F¢H, CF{) CF® H@ (1) —89.3  (2) —1175 (2-3)3 (2-5) 12 238(a)

— (3) —118.9 (3-4) 77 (3-5) 14
(&5 | F3
C,FH, CFY' CF@ ™ (1) —894 (2) —1145 (1-3)6 (2-3) 22 238(a)
— (3) —111.3 (2-5) 14 (3-4) 77
S HW (3-5) 37
CF{_

C,F¢H,CINS oK _—~C=N-S-CH*CI-CF¥ (1) =713 (2) =733 (1-2) 30 (24)65 240

C,F¢H,CIO,V (CF{)-CH$#-0),VOCl —762 (1-2) 7.5 190(a)

C,FsH,CL,0,Ti (CF$)-CH$-0),TiCl, —75.1 (1-2) 84 241(a)

C,F¢H,O (CF;),C(CH;)-OH 1J(F<C) 285 Z2J(F-C)31 182

C.F«N,S CF;-C=N-N=C(CF;)§ —59.6 240

C,F:P,S CF3>C=P-S-P;C‘CF3 —51.1 (P-F) 51 244(c)

C,F,H;S (CF,),CF-SCH,; 1) —-705 (2) —-155 (1-2) 45 195

C,F,ClO, CF{)-CF@-CF®-CO,Cl (1) =941 (2) —1274 192
(3) —116.1

C4FsN (CF{),CF®-CN (1) —=764  (2) —1769 (1-2) 10 245

C,FgN,O8 (CF{P),CFA-N=S§(F)¥-N=C=0 (1) —80.5 (2) —1500 (1-2) 4.8 (2-3) 141 246
(3) +56.6

C,F3N,08 (CFP),CFA-N=S=N-CO-F* (1) =794  (2) —1422 (1-2) 4.8 (1-3) 0.7 246
(3) +16.8 (2-3) 4.5

C,F,HBrNO CF{)-CH®Br-O-N(CF¥), (1) —=783 (2) —68.7 (1-3) 5.0 222(a)

C4FoHCINO CF{-CH®'CI-O-N(CF{), (1) —69.5 (2) —808 (1-3) 45 222(a)

YJ(F-C) 289 2J(F-C) 32 182

C,FsHO

(CF,),C-OH

(4
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C.FoH,N
C,F,BrCINO
C,F,ClO,S

C.F,oHN

C,FcHNO

C,F 10058
C,F,40;8
C.Fy;N

C.F14N,S

CsF3H;N; 0,

CsF3HsN,
C,sF3Hs0

C,F,H;0
C,F,H,0,

CF{-CF@-N(CF'H®),
CF{)-CBrCl-O-N(CF$),
CF{)-CF@CI-CF{-0S0,CF$

CF{)CF@-N(CF{")-CFPH®

(CFSI))2CF(3).O.NH(4).CFSZ}

CF{)CF$$0,0-CF{-CF{
CF{)-CF§"CF$-0S0,CF§
CF{)-CF@N(CF$),

(CF{)CF@-NF®),SF{

5 — |
CF,-C=N-C(CO,H)=CH-NH

e ————
CF,-C=N-CH=CH'N-CH,

CFy' H
OH COCH,
@H  COCH,

CF{-CH@-CO-CH=CH,
CF;-C(OH)=CH-CO-CH,

(1) —866
(3) —95.5
(1) —-8L5.
(1) —74.41
3) =77.27

(1) —86.3
(3) —529

(1) —78.1
(3) —140.5

(1) —800
(3) —8438
(1) —81.82
(3) —81.04
(1) —850
(3) =530
(1) —818
(3) —49.3

—63.3

—61.3
—65

—64
-715

(2) —99.5

(2) —66.5
(2) —139.76
(4) —74.37

(2) —99.2
(4) —96.5

(2) -714

(2) —1133
(4) —87.0
(2) —129.98
4) —74.72
(2) —96.0

(2) —109.5
(4) +63.9

(1-3) 3.9
(3-4) 58.1

(1-2) 60
(1-4) 0.5
(2-4) <0.5
(1-3) 48
(2-3) 130
(3-4) 9.6
(4-5) 56.0
(1-2) 0.8
(1-4) 0.4
(2-4) 82
2-3)7.7

(1-3) 8.5
(3-4) 5.5
(1-2) 0.70
(1-2) 12

(1-4) 0.5
(2-4) 140

(1-2) 4

(1-2) 10.5

LJ(F-C) 282.92J(F-C) 36.6

3J(F-C) 1.8

(2-3) 9.6
(3A-3B) 5.2

(1-3)90°
(2-3) ~6.0
(3-4) 55
(1-5) 3.1
(2-4) 8.3
(3-5) 1.1

(1-3) 2.3
{2-3) 59

(2-3)12
(2-3) 158
(1-3) 18.5

(2-3) 278
(3-4) 1.5

247
222(a)
206

247

178

242
194
247

205

229

229
251

252
253
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF3H(ClO CF{-CHZ-CO-CH,-CH,Cl —64 (1-2) 10 252
CsF,H,l CF{'CHY H ~66.9 (1-2) 10.8 254
H CH,l
CsF3H, CF;-C(CHj;), —81 (F-C) 281 233
C,FsH;O CF{ F (1) —670 (2) —1080 {1-2) 12 (1-3) 22 256
42)F; ‘Oi CH,CH, (3) —191.1 (2-3) 120
CsFsH;0 R} o R!'=CF3;,R?=CH; (1) —852 (3) —2046 (2-3)2 (3-4) ~7 238(a)
1 (5, (4) —121.4 (3-5)525 (3-6)8
R H )
F 4-5) 10 4-6) 67
Fi3 H® R!=CH,;,R?=CF; (2) —-802 (3) —198.6 (2-3) 14 (2-4)2
4) —116.5 (3-4)7 (3-5) 52
(3-6)7 4-5) 12
(4-6) 68
CsFsHO CF{ (1) —851 (3) —2112 (2-3) 25 (3-4) ~8 238(a)
O (4) —132.7 (3-5) 52 (3-6) 3.5
CH(SZ) H(Sl H(G) (4-5) 10 (4-6) 68
F F#
CsF¢H,CL,0 Z-(CF3),C(OH)-CCI=CHCI -76.7 257(a)
CsF¢H,0 (2 (1) -729 (2) —1688 (1-2) 16.0 (1-3)7.0 258
/r\ (3) —1900 (4) —1234 (1-5) 1.5 (4-6) 62
CF{ —0 4-5)7 3-4)7
(3-5) 52 (3-6) 7

{6
F4

SV et

=

(3)

14!
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CsFeH,0

CsF¢H,0

CsFH,0,

CsF¢HsO

C,F,HO

C,F,HO

C,F,H,CIO

CsF,H,CIO

Above structure with CF{" and F® interchanged

Above structure with H® and F*® interchanged

CF(31)'éF(z)'CF(z3'4)'O'CHZ .CH2 6

CF{)-CF®H®-CF$*-0-CH,-CH,

L |
(CF{"),C-CF®=CH®-0

CFy{’  CH%O
CF‘32’— F®
RI
R! = CF,Cl, R? = CF,
R? H® F%
=) H(©
R! = CF,, R? = CF,Cl
R!

O, R! = CF,Cl, R? = CF,
R? H® H®

F‘3’ Fl4)
R! = CF;, R? = CF,Cl

(1) —718
(3) —190.0

(1) —73.1
(3) —200.3
(1) —81.27
(3) —85.46
(1) —75.1
(3) =795

(1) =779

(1) =577
(3) —106.7

(1) —66.5
(3) —199.6

(1) =774
(3) —199.6

(1) —66.5
(3) —211.7

(1) =772
(3) —210.8

(2) —168.5
(4) —1230

(2) —168.9
(4) —137.1

(2) —139.26
(4) —87.37
(2) —209.4
(4) —834

(2) —137.6

() —62.3

2) =733
@) —1172

(2) —62.7
4) —117.4

(2) —72.8
@) —133.4

(2) —62.4
(4) —134.4

(1-2) 13.2
(4-5) 7

(3-5) 52.5
(1-2) 14.2
(4-6) 63.5

(3-4) 156

(1-2) 10
(2-3) 10
(2-5) 44
(3-9)5

(2-3) 8.0

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

(1-2) 10
(2-4) 3
(3-5) 51
(4-5) 11
(1-2) 10
(2-4) 2
(3-5) 51
@-5) 11
(1-2) 10
(2-4) 8
(3-5) 51
(4-5)8
(1-2) 9
(2-4) 5.5
(3-5) 51
4-5) 8

(4-6) 62.4
(3-4) 7

(1-3) 6.0
(3-5) 52.2

(1-5) 5
(2-4) 10
(3-4) 150
4-5) 5

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

(2-3) 15.5
(3-4) ~7
(3-6) 6
(4-6) 65
(2-3) 17
(3-4) ~7
(3-6) 6
(4-6) 65
(2-3) 16
(3-4) 8
(3-6) 3.5
(4-6) 65
(2-3)22
(3-4) ~8
(3-6) 3.5
(4-6) 65

258

258

259

256

258

258

238(a)

238(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF,H,CIO CF@ 1) =755  (2) —794 (1-2)9 (1-3) 15 257(a)
0 (3) —190.8 (2-3)2 (3-4) 52
CFO\ H® Cl (3-9) 11
F”) H(S)
CsF,H,CIO As above with Cl and H® interchanged (1) ~743  (2) —800 (1-2)9 (1-3) 15 257(a)
(3) —200.6 2-3)2 (3-4) 52
(3-5)7.5
C,F,H,CIO Z-(CF{"),C(OH)-CF® = CH?Cl (1) =780  (2) —1225 {1-2) 8 (2-3) 22 257(a)
Rl
CsF,H,0 R!=CF{-CFy, R2=H (1) —859 (3) —196.9 (7-2) 11 (2-3) 13 238(a)
R \ g™ -~ (4) ~118.1 (7) —1324 (3-5) 52 (3-6) 8
o (4-5)10.5  (4-6) 66
F® H R!=H, R2=CF@-CF{’ (2) —-86.1 (3) —201.9 (1-7) 10 (3-5) 52
(4) —1159 (7) —1299 (3-6) 7.5 (4-5) 11
(4-6) 68 (1-4) 3
(23)5
CF§{)CFY’ }
CsF,H,0 o O (1) -860  (3) —202.3 (7-2) 11 (2-3) 12 238(a)
H \H* H® (4) —1354 (7) —132.7 (3-5) 52 (3-6) 3.5
do F@® {4-5) 10 (4-6) 68
CsF,H,0,8 CF{-CO-CF#-S0,0-CF®-CH{Y (1) =750  (2) —106.1 (1-2) 8.0 (2:3) 7.1 211
(3) —583 (3-4) 143
C;sF,Cl0, CF{"-CF@-CF{)-CO-0-CO-Cl (1) =941 (2) —126.9 (1-2) 9.0 (2-3) <05 192
CFY) (3) —119.21
CsFzH,0 o (1) —~800  (2) —75.7 1-2)9 (2-3) 15 238(a)
SN\ g (3) —201.1 (4) —117.3 (24)3 (3-4) ~7
CF; F® 3-5)51  (36) 6.5
Fo H® (4-5) 11 (4-6) 65
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C;FgH,0

CsFH,0,8

C,F,HCINS

CsF,oCl

CsFoCl

CSFIO

C,F, HBr

CSFIOHZ

As above with F* and H'® interchanged

erythro-CF{)-SO,-CH®F@.CHOF®.0-CO-CF{

threo compound

CF{»
S-CHPCl-CE®
P \FNSCH Cl-CF§
(3)F F(Z)
(S "”’CF(;’
(4)F/§ é C]
OF  F

As above with CFY? and F® interchanged

CF{-CF® g

CF¢{ F®

(CF$"),CF?-CFYH®-CF{"Br

(CF{"),C(CFPH®),

(1) —800
(3) —2122

(1) —75.08
(3) —147.59

(1) —~74.79
(3) —146.9

(1) —69.0
(3) ~736
(1) —138.68
(3) —125.51
(5) —128.00
() = 7381

(1) —140.15
(3) —124.82
(5) —128.84
(7) —74.06
(1) —88.3
(3) =602

(1) —75.5,

779
(3) —198.5
(1) —64.6

(2) =755
@) —1339

(2) —138.69
@) —75.73

(2) —1386
@) —75.73

(2) —676
(2) —146.83

@) —120.93
6) —130.26

(2) —137.00
(4) —121.68
(6) —129.73

@ —115.1
@)(5) —622
(2) —1878

@) —60.9
() -127.3

(1-2) 9.2
(24) 75
(3-5) 51
4-5)8
(1-2) 5.3
(2-5) 514
(2-6) 2.8
(3-6) 514
(1-2) 5.5
(2-5) 53.0
(2-6) 38
(3-6) 50.8
(1-2) 6.0

(3-5) 235

(3-5) 235

(1-3) 4
(2-3) 10.6
(3-5) 10.7
(2-5) 8.6

(2-5) 102
(4-5) 10.2

1-2) 11.0
(2-3) 54.5

(2-3) 15
(3-4) 8
(3-6) 3.5
(4-6) 65
(1-3) 2.1
(3-5) 36
(2-3) 108

(1-3) <05
(3-5) 34
(2-3) 10.5
(3-4) 6.5

(4-6) 213

(4-6) 215

(1-4) 10.7
(2-4) 254
(1-2) 2

(3-5) 42.0

(1-3) 08

238(a)

194

240

261(b)

261(b)

264(a)

262()

263
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF,oH, (CF{M),CF®.CH®F®)-CF{H© (1) —76.0, (2) —191.0 (3-5) 44.0 (3-6) 5.0 262(a)
~78.6 (4-6) 54.0
(3) —1900 (4) —130.3
CsF((Br, (CF{),CF®-CF®Br-CF$"Br 1) -71.0  (2) —171L5 (1-2) 12.6 (4A-4B) 174 262(a)
(3) —127.5 (4) —565
CsF H (CF{M);C-CFPH® (1) —66.01 (2) —126.6 (1-C1) 288.3 (2-C2) 2574 233
CsF;H Same as above (1) —654  (2) —125.7 (1-2) 10.5 1-3) 1.0 263
(2-3) 530
CsF,H (CF§{"),CH®-CF{)-CF{» (1) —645 (2) —116.7 (1-2) 11.2 (1-3) 5.2 264(2)
(3) —86.3 (1-4) 3.7
CsF;H Same as above (1) —-639 (2) —116.5 (1-2) 12.7 (1-3) 5.7 262(a)
(3) —87.0 (1-4) 6.9 (2-4) 127
CsF,;H (CF{),CF®-.CFOH®-CF{) (1) —-749, (2) —190.1 (2-5) 6.0 (3-5) 435 262(a)
-77.1, 4-5) 6.0
(3) —2140 (4) —790
CsF,;Br (CF{");C-CF®Br (1) —63.84 (2) —47.92 (1-2) 10.5 263
CsFI (CF{");C-CF21 (1) —63.34 (2) —42.73 (1-2) 10.5 263
CsF,;NO, (CF$),CF®-0-N(CF{P)-CO-F*# (1) -638 (2) —142.6 (1-2) 10 (1-4) 15 220
(3) —788, (1-3) ~2
—~782 (4) —6.9
CsFy, (CF,),C —629 (F-C) 2899 233
CsF,N,0 CFY{) /O-N(CF‘;’)Z (1) -67.1  (2)(3) —70.3 (1-2) 6.8 265(a)
CF{
CsF,,0 CF{-CF@?-CF$®-O-CF{*-CF{" (1) -849 (2) —1332 215
(3) —-87.5  (4) —91.7
(5) —90.7
C4F3H,N,0, CF, C=N-C(CO,H)=C(CO,H)NH —63.1 229

81
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CoF3H,N,
CeF3Hyl

CoF3Hy04

CeF4H,,05P
CoF,Hs0,
CeF,H,CIO

CeFsHoN;
C4FH,N,0
CeFH,N,0,

C4FsH,0S
C4FsH,0,
C4FsHyNO
C4FsH,,ISn

CeFsH oN;S
CoFHsCIO

CeFeHgN2O,

CeFN,

| e ra—
CF;:C=N-CH=CH'N-CH,-CN
E-CF;CH,”*CH=CH-CHI'-CH,
Z-isomer
CF,-C(OH)YOCH;)CH,CO-CH;4

O

CF{"-CH®-O-P

> (\0])2
CF{"-CF»(CO,CHj;3),

CF g2

i-C;H,-O Cl
CF{-CF-C(NH,)=C(CN),
RN

CF{M-CF2-C=N-0-C(NH,;)=C-CN

CF‘;’-CF‘}’\C__C/CO‘NH2
H,N/ “CN

CF{"-CF?-CO-S-C3H,

As above with S replaced by O

As above with S replaced by NH
CF{)-CF#-Snl(CH,CHj;),

| R
CF{)-CF®-N=$§N(CH,)-CH, CH, N-CH,
CF{"CF® Fw

CH,CH,0 (I

CF,-C(NH,)N=C(CF)-0-CH,-CH, 0

Z-CF{)-CF®(CN)-CF®=CF“-CN

E-isomer

—60.6
—66.89
—66.58
—820

-820
1) ~749
(1) —64.1

(1) —84.6
(1) —85.2
(1) —84.6

(1) —838
(1) —84.9
(1) —84.7
(1) —82.51

(1) —864

(1) —834
(3) —93.6

—747,
—836

(1) —78.3
(3) —169.1

(1) —77.8
(3) —141.5

() —171.3
() —96.7

) ~1190
(3) ~116.4

(2) —1200

() —1208
(2) —12238
() ~1239
(2) —~117.90

(2) —750
) —116.1

() —121.t
(4) —1703

(2) —133.6
(4) —152.6

1-2) 11

(1-2) 11

L (F-C) 288.4%J(F-C) 32.0
3J(F-C) 0.0
(12)86  (P-1)04
(1-2) 8

(1-2) 213

(1-2) 2.22
(1-2) 2.2
(1-2) 2.20

(Sn-2) <10 (*!9Sn-1)241.5

(1-2)28  (1-3)68
(2-3) 299

(1-2) 120 (1-3) 60
(2-3)190  (2-4)70
(3-4) 26.0

(1-2) 120 (34) 141.0

229
254

253

266
239
235

268
268

268

269(a)
269(a)
269(a)
270

230
235

232

210
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFgH,N, CF{-CF%" CF@ (1)(2) —59.76,—83.99 268
>:__< (3) —119.62
H,N CN
(2)
C¢F3H,0 CF{"CFY" \ (1) —-87.1 (2) —166.2 (1-2) 6.5 (1-3) 20 258
(3) —199.3 (4) —136.8 (1-7) 2.5 (2-7) 18
(7) —124.4 (3-7) 10 471
S Humm i H®) (573 (4-6) 64
@ @ (3-4) 13 4-5)6
FF (2-4) 3 2-5) 3
(3-5) 53
CF{!
CeF3H,0, CF@-CO a=d=F,b=c=H (1) -789 (2) -776 {a-b) 50.0 (a~c) 3.0 274(a)
b c (a) —205.9 (d) —133.5 (b-d) 7.0 (c-d) 64.0
g (2-a) 4 (2-d) 4
a a=c=F,b=d=H (1) =790 (2) —785 (a-b) 50.0  (a-d) 7.5
(a) —196.2 (c) —1204 (b-c) 8.0 (c-d) 65.0
(l-a) 2.4 (1<) 24
(2-a) 4.5
a=c=Hb=d=F (1) -749 (2) =772 (a-b) 50.0 (a~d) 8.0
(b) —196.2 (dy —1164 (b-¢c) 7.5 (c-d) 65.0
(1-b) 13.5 (1-d) 3.0
C¢F3H,0, F% (1) ~67.7 (2) —153.3 (2-3) 18 (2-4) 51.8 274a)
CFY ' fon H® 2-5)6.2
CF; 7 F®
(O TTE
C¢F3H,0, As above with F® and H® interchanged (1) —68.0 (2) —1413 (2-3)24 (2-4) 50.4 274(a)

(2-5) 24

{174
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CeFsH,CIO

CsFgH,0,

C,FoHN,

CeFoH,0

CeFoH,0

CoFoH,0

CeFoH30,

CsFoH;0,

CF{-CFZCFY!  f@
CH;0 Cl
QR Isomer {a]
O
CFQ Isomer [b]
F
(0]

CF,

CF;-C=N-C(CF,)=C(CF,)NH

R! R! = CF®-CFY-CF{", R? = H
O
R N\ H® F4

F® H® R' = H, R? = CF{-CF{*-CF{

As above with F* and H® interchanged and

R! = CF®-CF{)-CF{), R? = H
CF’  ocCH,
CFP  CFY

CF{)-CF®-CF®-CF$"-CO,CH,

CFi-CF¢-3-CF®(CF$)-CO,CH;

(1) —813
(3) ~127.5

(1) =79.76
(1) —79.98

-59.7,
—63.7 (2:1)

(1) —1296
4) —118.3
(8) —838
@) —1264
@) 1160
(8) —83.6

(1) —1299
@) —1354
(8) —83.7

(1) —61.9
(3) —66.7

(1) —80.1
(3) —1222
(1) —80.0
(3) —121.2
(5) —179.6

) —1200
(4) —1150

(2) —125.35
(2) —133.37

(3) ~197.0
(7) —130.0

(3) 2016
(7) —129.6

(3) —2024
(7) —1300

(2) —59.6

(2) —1244
(4) ~1174
(2) —117.7
(4) =719

(1-3) 74

(1-2) 11
(3-5) 52
(4-3) 10
(1-2) 10
(3-5) 52
(4-5) 11
(14) 3

(1-2) 10
(3-5) 52
(4-5) 10
(1-8) 9

(1-2) 10.0

(1-3) 10
(2-4) 12
(1-3) 13
(1- )25
G-)9

(2-3) 13
(3-6) 8
(4-6) 66
(2-3) ~10
(3-6) 7
(4-6) 68
317
(2-3) 13
(3-6) 3
(4-6) 68

(2-3) 144

(12 or 1-4) 2

(2-3) 287
(2- )10

235

259

229

238(a)

238(a)

262(a)

239

239
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CeFsH;0; CF{"-CF{-O-CF{-CF$)-CO,CH, (1) —859 (2) —87.1 (2-3) ~ 125 239
(3) —84.1  (4) —120.3
CeFoH,0, CF{-O-CFE3-CFI(CF{)-CO,CH, (1) —544 (2) —=77.5 (1-2)9 (1-3)9 239
(3) —78.7 (4) —73.1 (2-3) 145 (2-4)9
(5) —178.9 3-4)9 (3-5) 7.5
4-5)6
CgFsHClO5Ti (CF{V-CH#-0);TiCl —753 (1-2) 7.9 241(a)
CgFoHgO;P (CF{-CH#0),P —823 (1-2) 8.2 (P-1)4.5 266
CsFyHgO,V (CF{-CHP-0);VO —-713 (1-2) 8.0 190(a)
CsF,Cl,0 @F F (1) —1131  (2) —1203 (1-2) 228  (1-4) 141 275
L0 P B -2 (3) —123.5 (4) —108.3 (3-4)237 (2119
(5) —78.3 (2-5) 5.0
Cl, .
o~ SCF,CF{
CgFgNj R _® R = (CF{M,CF® (1) —757 (2) —1873 (3-6) 37 (1 or 2-6) 44 260(a)
VAR (3) ~63.9  (6) —90.0
N\ F /}\J
N
3)
CsFj0 CF{ 2 =C(CF{")-C(CF3)=CF, (1) =735 (2) —71.5 264(a)
(3) —63.3
CsFio WE  CF{ 1) —-714  (2) —-73.1 (1-2) 20 276
— (3) —63.8
®F  C(CF;)=CF,
CeF1q CF{)r—CF, (1) =660  (2) —117.5 276
FY
Ce¢F,oH,O (CF{),CF®-CH(CF$)-OCH, (1)(3) —75.6, (2) —190.5 262(a)

—76.5, —78.0

(44
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CeF1oH,O

CoF,oH,S

CeF 100

C6F100558

CeFiz

C6F12

C¢Fy,CINS

CeF1,Cl,

CoF,,Se,
C¢F;HO

CeF13NO;

CeF,,O

(CF{"),CH*-CF@-CF{’-OCH,

(CF(BA))ZCF(Z).CF(S)H(SJ.CF(24).S.CH3
CF{=C(CF{")-CO-CF-CF®

CF{-CO-CF{$0,0-CF{-CO-CF{

(CF{"),CF* F@

CFS}' F(S)

CF(JU.CF(ZZLCF(ZM F
(5)

CFY» F
(CFY#),C=N§-CCI(CF¥"),

(CF{"),CF®-CCI(CF{)-CF{Cl

Se—

(CF3),C C(CF;),

-
\Se/

CF{-CF$-CF®-C(CF{),"OH

(CF{"),C-O-CO-NF'?(CF%")

CFY'CF¥-0-CFY-CF*(CF{}OCFY’

(1) —65.35
(3) —954
(1) —74.,
—71.76
(3) —203.8
1)) ~60.5,
—84.5

() —1235
(1)@d) —750
(3) —746
(1) —78.1
(3) —58.7
(5) —64.3
(1) —835
(3) —1115
(5) —630,
—619

1)) —66.3,
—68.1

(3) —690
(1) —68.5
() —64.5
—-70.5

(1) —689

4) —76.8
(1) —70.0
(3) —672
(1) —90.6
(3) —86.0
(5) —834

) —1170
(2) 1875
(4) —886
4) —62.2
(2) —104.2

) —183.7
(4] —62.1

(2) —129.5
(4) =595

(2) —165.5
(4) —515

)3) ~1099,
~1189

(2) —69.3
(2) —91.7

(4) —149.0
(6) - 57.2

(1-2)(1-3) 11.8. 5.5
(1-4) 7.5

(2-5)120  (3-5)420
(4A-4B) 230 (4-5) 8.0

(1-2)80  (2-3)75

1-2) s (1-3)4
(2-3) 19 (2-4) 19
(3-4) 104 (3-5) 33
(4-5) ~0

(1-2) 6.4

1-3) 11 (1-4) 13
(3-4) ~13

(1-2) ~(1-3) < 0.5
(2-3) 104

262(a)

262(a)

277(a)

211

264(a)

264(2)

240

264(a)

278
279

220

215
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CeF 14058 CF{)-CF@-CF®)-CF$"-CFY)-CFP-0SO,F" (1) =815 (2) —126.6 (6-7) 8.4 249

(3) —1230 (4) —122.1

(5) —1250 (6) —83.1

(7) =510
C,F;H/NO, pCF3-CsHy'NO, —634 282
C,F3H; CF4-C¢H; —64 283
C,F;3H,N,0, OCH, —63.77 284(c)

N~ l CF;
RN
N
C,F3H;N,0, As above with CF; and H interchanged —-723 284(c)
C,F3;H,,0 CF{-CHY-CO-Bu® —55 (1-2) 10.3 285
C,F;H,,0, CH,; CH; —84.0 286
O O
NACF,
OCH,
C,F3H,,0; As above with CF; and OCHj interchanged —84.7 286
C,F,H,0, CH, o (1) —60.8 (2) —86.5 (1-2) 25 (2-3) 9.5 287
G 72 o)
@F CFY)
)
C,F4H0, CF{"-CF?H®-CO-CH"*-0-CH,CH,-CH,
Isomer [a] (1) =750 (2) —208.6 (1-2) 110 (1-3) 6.7 288
’ (2-3) 410
Isomer [b] (1) =752  (2) —207.3 (1-2) 11.0 (1-3) 64
(2-3)410  (24)25

144
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C,FsHs

C,FsH,

C,FsH,I

C,FsH,N

C,F¢H,NO,

C,FsH,NO,

C.FsHeO,

C;F¢He0;

(Z)F H(S)
CFY{ H®

(GPH F(S)

Iy Fo
CF F*

(6)H H®

CFY-CoH, TR0

CF‘,”~CF‘22'<O>
N

CF{-CF?(CN)-CF®=CF*%-CO,CH,

CFY-CF®(CO,CH,)-CF=CF*-CN

CF;  CO,Et
(1.2)

CF3 H®

CH,-CO-CHYCF#CH"¥(CF{")-CO-F®

cis

trans

cis

trans

(1) —62.56
(5) —117.48

(1) —63.19
@) —132.74

(1) —60.3

(1) —~849

(1) —78.5
(3) —1542
(1) —763
(3) —121.7
(1) —769.
(3) — 1698
(1) =756
(3) — 1445

(1) —65.23

(1) —65
(3) +504

(2) —120.76

(3) —135.70

(2) —159.7

() —1224

@) —139.5
(45 —1558
() —130.5
(4) —1228
(2) —135.3
(d) —1724
(2) —1596
(4) —148.3

(2) —61.00

(2) ~94.6

(1-2) 13.10
(1-4) —0.62
(1-6) ~0.59
(2-4) 3.67
(2-6) 5.41
(4-5) 7.44
(1-2) —0.61
(1-4) 1.89
(1-6) —0.76
(2-4) 7.20
(3-5) 7.64
(4-5) 9.83
(1-C6) 50

(1-2) ~15
(3-4) 20.0
{1-2) 100

(1-2) 159
(3-4) 350
(1-2) 150
(3-4) 1250

(1-2) 6.8

(1-3)0.74
(1-5) 0.56
(2-3) 9.53
(2-5) 17.91
(3-5) 4.13
(5-6) 7.92
(1-3) 0.82
(1-5) 0.86
(2-3) 10.13
(3-4) —20.30
(3-6) —1.59
(4-6) 4.03

(2-3) ~5
(3-4) 1250
(2-3) 200

(2-3) ~5

(1-3) 14

1J(F-C) 274.1, 275.5

(1-3)9
2-3)9

(1-4) 18
(2-5) 16

289(e)

289(e)

728

282(c)

210

210

290(a)

287
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

C,F¢H,,0,V (CF{V-CH?-0},VO[OCH(CH,),] -76.7 (1-2) 8.5 190(a)

C,F,CI;N CF‘;’NCIZ (1) —569 (2) —1384 542(b)
(3) —140.0

12y (3
2) 3

C.Fq CF&”“' (1) —56.2  (2) —140.0 291(b)
(3) —1604 (4) —147.7

C,FgH,NO (CF{"),CH®-CF2-CO-N(CH3,), (1) —639 (2) —108.1 (1-2) 11.0 (1-3) 8.2 262(a)

(2-3) 11.0

C,FoH;N (CF{),CH™-CF?-CF"N(CH;), (1) —629 (2) —-111.7 (1-2) 11.7 (1-4)8.2 262(a)
(3) —103.1 - (2-4) 11.7

C,F,,C1,0 CF{)-CFP-CF§) (1) -80.6 (2) —120.6 (1-3) 10.6  (4-5) 244 275
(3) —-1151 (4) —1076 (4-7) 13.6 (6-7) 228
(5) —121.9 (6) —119.5
(7) —111.3

C,F,,Cl;0 CF{-CF@-CCl,-CFY-CF$"-CFY-CO-Cl (1) —-81.3  (2) —120.1 (1-3) 3.1 (2-3) 13.2 275
(3) —1169 (4) —114.3 (2-4)6.2 (3-5) 13.1
(5) —1071

(2)

C,F,, (CF{M), C 3 (1) -653 (2) —1169 292
(3) —1324

CiFy, (1)2) —66.1 (3) —173.8 276
(4) —1153 (5) -78.1

CF(_;” — CFSZ)
] ~CF§
(4)F2

F3

97
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C,F,y,

C,F,3Br

C.Fi4

C,F,,0

C,F.,0

C,F{¢BrN

52 o CF$®

CF§)  )y—=CF{
CF®

CF§)  CF§)

“) F —CF(2 17
CFg"

Br
(CF;),CF “)
o @
3)

CF® CF{

CF{»  CF{-CFY

F® @

CF{-CF@® @
(6)
7

(CF{),C(CO-F®)-CF$-CF§-CF§)

(CF{),CF®-CF®Br-CF$"-N(CF{),

2)(2)(3)(3') —60.8, —62.5, —64.5 (3-4) 21 (4-5) 6
()1)(5)5) —70.8, —71.8, —73.1
(4)(4') —102.4, —105.0

(1) =723 (2) —1716 (3A-3B) 220 (4A-4B) 220
(3) —112.1,

—1246
(@) —124.3,

—128.6

(1)QR)3) —60.1, —60.9, —61.4
@) —101.3 (5) —769

(1) —810 (2) —1312 (1-4A) 28  (1-4B) 28
(3) —1258 (4A) 1393 (1-3) 125 (4A-4B) 278
(4B) —1239 (5A) —1416 (5A-5B) 284 (6A-6B) 300
(5B) —125.5 (6A) —1314 (7A-TB) 156

(6B) —122.1 (TA) —92.3

(7B) —78.5

(1) =634 (2) —828

(3)4) —107.9, —124.7 (5) —44.1

(1) =714 (2) —1732 (2-3)380  (3-5) 160
() —1342 (4) —842 (4-5)160  (4A-4B) 228
(5) —53.9

276

293

276

275

268

262(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F 60 CF{-CF2-CF{)-CF$¥-0-CF$)-CFQ-CFy) (1) —824 (2) —1301 (1-3) 7.1 (5-7) 96 275
(3) —1264 (4) —822
(5) —84.1  (6) —1264
(7) —82.2
C,F 16048 CF{-CF@-CF-CF#-CF-CF$-0S0,CF{" (1) =815 (2) —1265 (6-7) 5.6 249
(3) —122.8 (4) —122.1
(5) —124.8 (6) —792
() —74.1
C3F,3H;0 CH®?O (1-2) 2.23 (1-3) ~0.64 294
(6) (1-4) 0.93 (1-5) ~0.68
CF{ ) (1-6) 0.75
3 @
CgF3H,0S CF{)-CH$-0-S-C¢Hj, —80.7 (1-2) 8.5 266
CsF3H,Se CF{-CHP)Se-C¢H; —65.0 (1-2) 10.5 29
CgF3HgN,O, CF;-C=N-CH=CH'N-CO,CH,CH, —60.5 229
CiF;3H,0, CF,CO0O @ —75.74 216
— 2
CgF3H,,;N; CF;-C=N-CH=CH'N-CH,CH,N(CH,), —60.4 229
CeF3H,,0 CF{".CHY)-CO-CH,Bu' (1-2) 11 296
CsF3H, 60,V CF{)-CHY-O-VO(OPr), -765 (1-2) 8.8 190(a)
C 8)., D F
CsF,H,O Fs CO —726 (8-C8) 291 (8-C7) 35 297(a)

4-C4) 257 (4-C3) 22
@C2)9  (4C1)3

87
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CeF,HeO,

C,F,H,ClO,

CyFsH,NO,
CSFSHS

CsFH,0,P,8

CsFsHgO,
CsFH0,
CgF¢H,O

CsFsHg0,

CsFeH0s
CyFcH,NO
CyFeH, ;0
CyF¢FeOq
C,F,H,0,

CeFsHgO,

CgFgH,,O;P

CF®-C"(OH )F

CF{Y-CH(CO,CH,)-CF®»=CCI-CO,CH;
(mixture of isomers)
p-CF{P-CFP-C¢H,-NO,
CF&”'CF&Z)'C,;HS

S
P %o
CF,
\ P o)
CF;
H O

Z-CH;0,C-CF¥(CF{)-CF®=CF%-CO,CH;
E-isomer of above

(CF;),C(OH)-C=C-CH,'CH,'CH;,
(CF5CO,),C(CH,)-CH,-CH,

CF{-CO,-CH,-CH,-0-C(CF?)-O-CH,-CH,-O
1n-C4Hy-C(CF5),-OCN

CsH,,-C(CF,),-OH

cis-(CF;CO),Fe(CO),
CH,0,C-CF¥H-CF§)-CF®(CF{)-CO,CH,

CH,0,C-CF{-CF§$4.CF?(CF{))-CO,CH,

| R |
(CF{-CH®-0),-P-O-CH,-CH,-O

—849

(1) —654

(1) —85.1
(1) —89.1

—543

(1) =755
(3) —139.5
(1) =756
(3) —145.1
—7185

(1) —754
—73.68

~76.02

~799
(1) —64

(3) —82.7
(1) —72.3
(3) —1152
(5) —116.5

—81.9

(2) —95.0, —87.2

(2) —118.1
(2) —119.5

(2) —128.9
(4) —163.9
(2)-170.4
4) —153.6

(2) —84.5

(2) —146.3
(4) —205.8
(2) —179.0
4y-1177

(8-C7)31  (4-C4) 243
4-C3)22  (4C2)9
(4-C1)3

(1-2) 6.5

(1-2) 1.7

*J(P-F) 27.1

(1-2) 8 (2-3) 21
(2-4) 4 (3-4) 28

(1-2) 22 (3-4) 140

LJ(F-C) 285.42J(F-C) 43.4

1-2) 12

a1-5)2 1-3) 11
(1-4) 12 (3-4) 287
49 (5-)12

(1-2) 85

297(a)

228

282(c)
282(c)

244(c)

236
236

237
286

286
237
237
273
301

239

266

D 03 papuoq dnoi3 €, v ur PPNU uron] ]

67



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgFoN CF{ f@ (1) =596  (2) —68.8 (1-2) 115 (1-3)17.5 302(b)
— (3) —675  (4) —139.1 (2-3) 7.5 (2-4) 5.5
F® (5) —88.7 (1-4) 5.5
“)
N—")
@ 5y
CoF,HN (CFQ’)ZCH(G’(@N (1) -662  (2)3) — 1439,
Tt —137.7 (1-2) 20.7 (1-6) 8.0 302(b)
o @)5) —90.7
CoF0HsO, CH,O-CF$C(CF{)=C(OCH,)CF{-CF®
Isomer [a] (1)(2) —61.1, —82.6 (1-3) 120 (2-3)44 303
(3)(4) —68.4, —114.0 (43) 204
Isomer [b] (1)(2) —574, —82.7 (2-1)37  (3-1)110
(3)4) —71.7, —115.1 4-1) 210
CgF10HeSn (CF{"-CF$'),Sn(CH=CHj,), (1) -83.24 (2) —11595 (*1%Sn-2) 272.8 270
CyF10H,05i (CF9),CF®- CFHHBSCF-Si(CH, ), (1) =741, (2) —1917 (4A-4B) 369 (3-5)43.8 262(a)
-77.5
(3) —210.1 (4) —128.1
CyFyoH, oS (CF{-CF2),Sn(CH,CH,), (1) —8383 (2) —116.46 (119Sn-2) 228.2 270
CyFy HLN, CFY N (1) 68.7 (2) ~736 (23) 125  (24)4 304
_ (3) —1189, (4) —80.2
H,N C(CF{®)(NH,)-CF$-CF{ —119.1
CyF . HN CF{ —65.5, —66.3 J(F-C) 272.2, 2722 305(c)
CFO—, 2J(1-C) 47.6 2J(2-C) 4838
<NH
CF, &

CF,

0€
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CgF,HN

CyF,,HN

CgF,,HNS

CyF,,HNS

CyF,,HNS

CgF1,HN,

CsF,,HN,S

\\\
Sz,

CF3/ \CF3
CF 3< N >CF3
H
Same as above

CF; CF,

1

N

HN “s

CF;
CF;

Tz Z
V4
Ny

-
w

z

o)
,/:1
ey
o
4
z

O

AN

g

@
BEN
0 i
Tz

5F3

—57.3, —60.7

—56.63, —59.76

—63.9, —67.7

—61.3, —66.1, —68.1, —71.1

—67.6, —65.7, —59.5, —57.3

CY )]
—63.1, =715
—60.7, —69.5

&)

@)

1J(F-C) 281.2, 282.3, 272.5, 271.6
2J(3-C) 35 2J(4-C) 36.7

(1-2) 11.3
(3-4) 4.5
2J(F-C,) 31.7

(2-3) 28
(3-5)8

306(c)

307

305(c)

306(c)

306(c)

306(c)

306(c)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF,;HsCIO,P (CF3),C-C(CF3),-0-PCI{CH,),0 —69.2 308

N (7)
CsF1,N, CFg“-CF'z“-CF“'(CFg”)(\ F N (1) ~822  (2) —1216 310

N (3) —1877 (4) —74.1

(5) —1530 (6) —70.6
(7) —462
() N

CsF15N, CF‘3"-CF&”-CF"’(CF‘;")(/ F \>(e) (1) —822 (2) —1216 310

\=N (3) —182.7. (4) =753

{ (5)(7) —43.7, (6) —384

—454
CgF, ;0 CF, 7 \CF3 —60, —65 311
CF3< >CF3
0
CoFy,P, CFs__ b CF —53.7, =579 (P-1) + (P-1) 22.6 312(c)
Ve 3
A ” O @ (P-2) 5.2
CF; P——CF,
CyF 1P, CF;__ CF, —52.30 (P-F) 66 313(c)
"4 \P
CF; CF,

CsF1,P,S -57.1 (P-F) 248 244(c)

S\

CF CF,

it
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CgFs,Se;

CeFy3H;

CsF15C150

C8F14
CeF s

GsFia

CsF14

C8F14

GFia

CsFia

CF{-CF,"CF,CF,-CF,-CF, CH, CH,

CF{)-CF@-CF-CCl,-CF{#-CF§-CFP-CO-Cl

(CF{M),CF®-C=C-CF(CF,),

Same as above
®)

crcra (k|
4)

3)

CF{-CF@ p

— &)
CF¢)
CF; F

CF{
>-—2_< CF;

@f  CF§)
CFY F®

(3] of
=S
3

~-59.6

(1) —82:6

(1) —813
(3) —1182
(5) —115.3
(1) —80.1
1) —793

1) =771
(3) —111.4
(5) —1324

(1) —84.7
(3) —63.0
(5) —132.6

(1) =735
(3) ~64.5

(1) —724
(3) —60.9
(5) —106.5

(1) —67.2
(3) —788

(2) ~117.1,
~1232,
—~126.7

) —1263

4y ~1182

(6) —108.2

(2) ~1756

() 1783

(2) —189.2
4) —122.1
(6) —107.5

() —1168
(4) —11438

(2) —106.4

) —103.3
(4) ~64.6
(6) ~73.3

(2) —1722

—1221,
—1238,

(1-3) 838

(1-2) 10
3J(F-F) + SJ(F-F) =9

(1-2) 9
(1-2) 4 (2-3) 18
(1-2) 6 (1-3) 10
é-5) 18

278

314(a)

275

245
260(a)

292

292

276

276

276
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgF 1,0 CF{)__ CF, Isomer [a] (1) —63 (2) —85 311
2) }3) (3) —122
CFEF o F.CFs Isomer [b] (1) —62 (2) —83
(3) —112
Br
CyF,5sBr CF‘;,”-CF?’CF“’(CF‘;’)—O(s, (1) -71.3  (2) —825 (5A-5B) ~216 (6A-6B) 224 293
& (3) —113.0 (4) —170.6
{5) —112.1, (6) —125.3,
—125.7 —-129.7
CsFy6 Z-CF{-CFP-C(CF$)=C(CF,)-CF,CF, (1) =745 (2) —99.8 M
(3) —580
E-isomer 1y =745 (2) —99.8
(3) —57.2
CsFi6 Z-CF{-CFP-CF¥(CF{")-C(CF$)=CF®-CF{ (1) —66.0 (2) —878 (1-4) 48 (2-3) 20 276
(3) 600  (4) —183.1
(5) —119.7 (6) —82.7
(1) —75.6
E-isomer (1) —674 2) -90.0 (1-3) 15
(3) —60.0  (4) —183.1
(5) —119.7 (6) —82.7
(M —756
CgF 6 CF{-CFg FO) (1) —883  (2) —109.1 276
— (3) —68.1  (4) —1830
CF§CFY-CFY(CFY)  F7 (5) —119.7 (6) —83.0
() —623  (8) —756
CsF,6H,0, CF{)-CF{-C(CF{")(OH)-C(CF;)(OH)-CF,-CF, (1) —80 (2) -111 311

() -0

2%
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CF 160

CeF 160

CyF,,10;S

CeF 50

C8F1802

CyF(505S

CgF 15038

CoF,H,0
CoF;H,S
CoF,H,Se
CoF,H,CIS
CoFH,ClSe

@F ®

CFP-CFR-CFPY F o

O (5)
‘3)F i (6)
(CFg“)ZCFm@(s)
o )

CF{-CF2-CF-CF$#-S0,-CF{)-CF§-CF{-CF 1

(CF{)-CF®-CF$-CF{),0

CF{!CF®-CF§-0-CF®(CF$)-CF{-O-CF{-CF
CF{)-CF@-CF$-CF$-80,-CF{)-CF{-CF{)-CF{)
CF{)-CF{)-SO,CF§)-CF{-CF§)-CF{-CF{)-CF§)

CF{-CH?(CeH; ) CHO®
CF3C(8-CsHs)=CH,

As above with S replaced by Se
CF{)-CH®(S'C4Hs)-CH,Cl

As above with S replaced by Se

(1) —81.6
(5A) —78.6

(1) =719
(4A) 91.8

(1) —80.5
(3) —1202
(5) ~782
(7) —112.6
(1) —82.1
(3) —1270
(1) —850
(3) —86.1
(5) —834
(7) —91.7
(1) —81.3
(3) ~1208
(5) ~789
(7) —1258
(1) ~79.7
(3) ~78.8
(5) —122.2
(7) —126.5
—~63
—~66.4
—65.6
—690
—66.8

@) -1256
(5B) —92.2

(2) —1852
(4B) 78.2

@) —1255
(4) —107.3
(6) —123.0
(8) —57.8
(2) —127.0
(4) —837
(2) —1328
(4) —1480
(6) —84.4
(8) —90.6
@) —1264
(4) —108.0
(6) —126.8
8) —815
@) —-1132
(4) —1248
(6) —122.8
8) —81.5

(1-4) 2.7

(8A-8B) 278 (7A-7B) 284

(5A-5B) 158

(1-3) 82
(6A-6B) 284

(4-5) 8

(1-2) 9.1

(1-2) 8

{1-3) 9.9

(4A-4B) 158
(7A-7B) 280

(1-3) 25

275

275

249

275

215

249

249

285
315
315
315
315
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoF3HoBrN CF{ (1-2) 0.37 316
(cm;»zN@Br
CoF3H CIN As above with Br replaced by Cl (1-2) 0.31 316
CsF3HgN,O, As above with Br replaced by NO, (1-9) 0.92 316
CoF3;H,O CF;-CH(C¢H;s)-OCH, —784 (1-2) 7.4 317(a)
CoF3H, (N As CgF3;HgBrN above with Br replaced by H (1-2) 0.31 316
CoF,H,,0 CF{)_ H?® —66 (1-2) 1 252
O@(Cﬂa)z
CyF;H,,0, HO) . Z-isomer (1) —634 (2) —1544 (1-2)9.7 288
CFY{’ E-isomer (1) —67.5 (2) —160.5 (1-2) 9.4 (2-3) 4.5
o T e
CH,CH,0 F
CyF;H,;0 CF{-CHP-CO-cycloCgHy —60 (1-2) 101 285
C,F3H,;0 CF{®-CH®(cycloCgH, ; ) CH®O —60 (1-2)9.8 (1-3) 1.7 285
CyF,H,CIS CF{"-CF@CIS-CH, CgHj; (1) =763 (2) —-95 (1-2) 8 195
CyF,Hg CF{-CH{Y-CF®H®-C4H; (1) —66.75 (2) —18L5 (1-4) 18,9 (2-3) 46.5 318
(2-4) 159
C,F,Hg0, p-CF®-C(OH)(OCH,) F (8) —84.3 (8-C8) 287 (8-C7) 32 297(a)
4-C4) 247 (4-C3)22
4-C2) 9 (4-C1) 3
CyF, H;(N,04S <ON*-CH&”-CF‘Z’(NOZ)-CH‘z‘"-OH CF{®-S0; - (1) =780 (2) —137.5 (2-3) 16 (2-4) 16 231

9€
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CyFsH,Br,

CyoFsH;sBr,

CoFsH;0;
CyFsHgOg

CyFgHoN;
CoFeH0,

CoF¢H, 00,

C9F6H1004
CoF¢H,00,4
CoFsH 004

CoFgH, (AuP

CoFgH,;sAuP

pBr-C¢H,-CBrF®-CBrF®-CF{ erythro
threo
C4H,-CBrF®-CBrF®-CFyV erythro
threo
pCF{)-C¢H,-CF?-CO,H
CH,0-CO-CF®(CF{M)-CF®(CO,CHj;),
(CF,),C(NH-C,H5)'NH-NH,
Z-isomer
HM)
(1)
__ CF E-isomer
O
CF$)-CHJ F&
CF OCH,CH,
3>_—,C.:.<
CF; OCH,CH,
(CF3),C(CO,CH,CH3),

(CF;C0,),C(CH;)CH(CHs;),
(CH3),C(OCOCF;)-CH(OCOCF;)-CH;

CF® CFY
(3)H>_<Au\/

~
CH; P(CH;),

As above with right-hand CH; and P(CHj;);
interchanged

(1) —69.3
(3) —1249
(1) —698

(3) —1249
(1) —69.1

(3) —125.0
(1) —69.7

(3) —125.0
(1) —63.8

(1) -72.1

(3) —1679
—760

(1) —64.5
(3) —759
(1) —67.7
(3) —754

—63.98

—66.2

—75.48,

(1) —539

(1) —52.3

() —1157
@) —112.5
@) —1150
@) —1114

(2) —106.5
@) —-1724

(2) —1499

(2) —156.3

~75.92

(2) —584

(2) —57.3

(1-2) 128 (1-3) 85
(2-3) 20.6
(1-2)95  (1-3)9.5
(2-3) 24.9
(1-2) 143 (1-3)9.0
(2-3) 229
(1-2) 107 (1-3) 10.7
(2-3) 27.5

(1-2) 7 (1-3) 16
(2-3) 10

(1-2) 92

(1-2)92  (2-4)40

1J(F-C) 275.62J(F-C) 37.3

LJ(F-C) 286 2J(F-C) 43

(1-2) 108 (2-3)94
(P-1) 10.8

(1-2) 116  (2-3)94
(P-1)0 (P-2) 1.4

319

320

321
239

265(a)
288

290(a)

302(b)
286
286

323

323
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoF,H,NO,S (CF{"),CF?-S-C4H,NO,p (1) —72.5 (2) —150 195
CoF,H,S (CF,),CF-S-C4H; (1) —73 (2) —155.5 (1-2) 7.5 195
CoF,HsIOP CF{"-CF#-CFY1(CH;CH,);PO (1) —81.74 (2) —120.88 219(a)
(3) —65.82
CoF,H,IOP (CF{),CF®1-(CH,CH,),PO (1) =7611 (2) —152.3 219(a)
CoFoH;0, CF{-CF@-CF{)-CF¥-C=C-CO,CH,CH, (1) —814 (2) —1258 324
(3) —1238 (4) —101.1
C,F,,HO,P (CF$1,CH-O-PFP-0-C(CF;);-C(CF,),-0 (1) —708 (2) =773 (P-3) 916 325
(3) —65.3
CoF,;Hs0, (CF;),C(OH)-CH=CH-CH,-C(CF,),-OH —77.06, —~76.19 237
CoF,H,0,P (CF2),CH-O-P(CH,);-O-C(CFY'=C(CF,)-0 (1) —643 (2) —735 325
C,oF,,H0, (CF3),C(OH)-CH,-CH,-CH, C(CF;}, OH -76.11 237
Cl,
CoF,,Cl,P, CF, /}P CF —55.90 (P-F) 22.6 313(c)
CF / PJ ’
3 CF,
CyF3H;0, CF{CF,-CF,-CF, CF,-CF,CH,-CH,-CO,H (1) —820 (2) —115.2, —1220, 314(a)
h e g —123.1, —123.6,
@
—126.5
CoF  JH,N,S (CF{),CF?S  CF*(CF$"), ()3) —74.2, —73.95 (1-2) or (3-4) 10.0 268
— (2)d) —159.7, —179.3
NC NH,
CoF 1480, (CFS)ZCF'Sé (CF(CFS)Z (1) —7464 (2) —75.10 (1-4)66  (2-3) 100 326
0 (3) —1620 (4) —18038
4 (ratio 6:6:1:1)

(0]
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CoF1sH,NSO

CoF15H30

CoF,sH,0

CoF,sH,N

CoF,sCl,0

C,F,5CL,O

C9F15N3

(CF{"),CF®S_  CF*(CF$"),

H,NOC  F®
CF)  CFY®

@F  C(CF$)CFS'CF$)-OCH,4
CF{-CF®(OCH,)-C(CF§")=C(CF${")-CF{"-CF{

(mixture of Z and E)

CFY  CFY

@F  C(CF{®)(NHCH,)-CF§-CF)
cl

CF%‘)'CF&”'CF?"CF(Z‘)'CF‘ZS) F&m
0] F{)

Cl,

CF{)-CF@-CF$-CF{-CCl,-CF§)-CF{-CF{)-COCl

Rl
N
Rz(/- \>CF‘Z’(CF(3“)2

N=N R! = F®, R? = (CF{"),CF®

R! = (CF{),CF®, R? = F®®

(1)(3) ~74.64
(2)(4) —157.83, —182.20
(5) —96.87

(1) =70
@) —67
(6) —82

@) —93 (1-2)3
(5) —120

(1-3) 13

() =720r (2) —112
-175

(3) —58 0or (4) —59 or —58
-59

(5) =100 (6) =75 0r —72

(1) —69.70 (2) —95.39
(3) —5479 (4) —6507
(5) —118.44 (6) —81.31

(1) —816 (2) —1264
() —1231 (4) —1175
(5) —1150 (6A) —1098
(6B) —122.8 (7A) —120.7
(7B) —112.1

(1) —818  (2) —1262
(3) —1227 (4) —1179
(5) —1179  (6) —1154
(7) —108.3

(1-3) 102 (1-4)26
(6A-6B) 240 (7A-7B) 226
(6A-7B) 13.6

(1-3)10.1  (1-4) 1.9

(1) =769
() —763
(5) —81.2
(1) —762
(3) —62.7
(5) —190.0

(2) —188.0
4) —1913

4-5) 44

(2) —188.7
@) —762

(3-5) 38

268

31

311

304

275

275

260(a)
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

C9F16

CoF 6

CoF;sH,058

CyF 4SO

GCoF 50

CyF,00

3) 4

(CF{"),CF® It

(7)  (6)

CF§)CF{ [ (CF§Y),
CFPO—F®

CF{)-CF-CF$-CF{#-CF$-CF-CH, CH, 0S0,CF{’

(CF;)CF-S CF(CF;),

CF, O

5
F( ) )

CF-CF@-CF$-CF{" @
O ¥ (8}

9)

CF{)-CF@)-CF$-CF$)-0-CF§)-CF®-CF{-CF®-CF{

(1) —783 (2) —1864

(3) —1072  (4) —1255

(5)(6) —138.6,(7) —110.3
—137.1

(1) =657  (2) —1145
(3) —678 4y —1112
(5) —856

(1) =812  (2) —1244
(3) —1232 (@) —122.5
(5) —121.4  (6) —113.5
(7) —74.9

(1) —=7306 (2) —75.26
(3) —53.08 (4) —55.54
(5) —159.26 (6) —181.11
(ratio 6:6:1:1:1:1)

(1) —81.6  (2) —126.3
() —1219  (9A) —922
(9B) —78.6

(1) —81.6  (2) —1258
(3) —123.1 (4) —834
(5) —834  (6) —123.1
(1) —1264 (8 —126.6
(9) —8138

(2-7) 37

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

(1-3) 38 - ) 100
(3-4) 440  (3-6) 220

(1-3) 103 (1-4) 2.5
(6A-6B) 276 (7A-7B) 284
(8A-8B) 298 (9A-9B) 158

(1-3)100  (1-4)23
(7-9) 92

292

276

249

326

275

275

oy
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C,0F3HgN

C,0F3HgN

C1oF3HoN,

CyoF3H;oNO
Cl 0F3H1 ONOZ

C10F3H1 1N205

Cl 0F3Hl 1N206
C,0F3H,; 0S¢

Cl 0F3H1 ZN

QO

H® CF{

3
HY

/N

H® CF{
CFy!
(CH‘f’)zN@CN
As above with CN replaced by CHO
As above with CN replaced by CO,H

0
HN lCF3 R=H

O
HOCH,5 N
H'\HH/™H
HO R
As above with R = OH
CH,0-CH, CH(CF,)-Se-CsH;
CF{
(CH?),N CH,

—63.8

—68.4

—63.76

—-63.76
—66.9

(1-8) 1.95

(1-3) 1.66

(1-2) 0.72

(1-2) 0.75
(1-2) 0.65

(1-2) 0.23

(1-8) ~ 1.7

327

327

316

316
316

284(c)

284(c)
315

316
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
NH, L o2
C1oF3H,,N;0, NZ ‘CF3 R'=RZ=H -63.18 284(c)
HOCH,
H\nrY/™H
HO R?
C,oF3H,;N;0, As above with R = H, R?* = OH —59.9 284(c)
C,oF3H,,N;05 As above with R! = OH, R2 = H —63.3 284(c)
H®
C,oF3H,,0, CF{’ Z-somer (1) —634 . (2) —1550 (1-2)9.2 288
o @ E-isomer (1) —67.5  (2) —1604 (1-2) 9.2 (1-3y 4.2
F
n-C3;H,-0
CyoF3H,,0, As above with n-C3H- replaced by 1-C3;H, Z-isomer (1) —62.6 (2) —153.6 (1-2) 9.5 288
E-isomer (1) —66.1  (2) —160.1 (1-2) 100 (1-3) 40
C,oF;H,50 (CH;),C==CHCH,CH, H —62.5 (1-2) 24 227
CF{ CH$-OH
C,oF4HgFe, 048, #(SCH3),u(CF®-CF{M)Fe,(CO)s syn (1) =70 (2) —138 (1-2) 7 328
anti (1) —68.8  (2) —1368 (1-2) 7
C,oF4H;0, CF{"-CQ, CH*(CH$'F®)-C¢H; (1) —=77.25 (2) —226 (2-3) 48 (2-4) 15 318
C,oF,H;0, CF{)-CO,-CH,CH®F?-C.H, (1) —78 (2) —193.5 (2-3) 48 318
C,oFsH;Br,0, CF{)-CF®Br-CF®Br-C¢H,-CO,Hp erythro (1) —69.9  (2) —116.7 (1-2) 147 (1-3)92 320
(3) —122.6 (2-3) 23.7
threo (1) —70.5 (2) —1128 (1-2) 108 (1-3) 10.8
(3) —1226 (2-3) 264

w
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C.oFsH;0 CF@-CFy

@fy{m
O

C,oFsHs0 As above with CF;CF, and H interchanged
F \(2)
C,oFsH50, CF{"-CO-CH,-CO @F
C,FsH;0, CF$-CF¥=CF"-C¢H,-CO,Hp E-isomer
Z-isomer
C, FsHBr, CF{"-CF»Br-CF®¥Br-C4H,-CH,p erythro
threo
C,oFsH,Br,O As above with CH; replaced by OCHj, erythro
threo
C,oFsH N3 CF{-CF#-C[NH®-C(CH;), ]=C(CN),
CyoFsH;3N;0 CF{"-CF@-C[CH(CN)(CONH,)]=N-C(CH,),
Ci0FsH,;50; @ (F CF{)
{ — OCH,CH;,
3 |F

CH, OCH,CH,

C,oFsH,0 CF@
O

(1) —882

(1) —86.9

(1) ~79.5

(1) —145.0
(3) —66.1
(1) —108.5
(3) —65.0
1) =707
(3) —125.7
(1) —713
3) —125.7
(1) =709
(3) —1256
(1) =715
(3) —1256
(1) —82.99
(1) —83.93

(1) —59.83

(2) —119.5

() —1192

) —105.9

) —167.0
(2) —154.1
(2) —1159
@) —1129
2) —115.1
@) —1124

) —116.76
(2) —12043

(2)3) —79.10 to —77.05

(1)) —639, —58.2

(1-2) 2.9

(1-2) 2.9

(1-2) 132.8
(2-3) 10.7
(1-2) 8.1
(2-3) 124
(1-2) 12.8
(2-3) 21.2
(1-2)9.5
(2-3) 24.6
(1-2) 13.0
(2-3) 21.9
(1-2) 96
(2-3) 249
(1-2) 50
(1-2) 2.2

(1-2) 200

(1-C1) 271.6 (2,3-C1) ~5.0
(2,3-C2,3) 297.5 (1-C2) ~4.0

(1-2) 79

(1-3) 1.7

(1-3) 226
(1-3) 84
(1-3) 8.1
(1-3) 9.5
(1-3) 8.5
(1-3) 9.6

(2-3) 40

(1-3) 11.5

282(c)

282(c)

329

320

319

319

268
268

290(c)

282(c)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
F
C10FeH,0, CF{-CO-CH,-CO @F }(z) (1) -796 (2) —105.7 329
F
CioF¢HsN, CFY_ N —55.9, —60.1 (1-2) 6.8 330
\
el \
N
CsH;
C;oF6Hsg CF® H® (1) =572  (2) —63.3 (1-2) 7.8 (2-3)14 331
CF{V  C¢H;
C,oFsHs CF§"-CH®(CeHs) F& (1) —100.9 (2) —-1195 (1-2) 745 (1-3) 35.2 332
— (3) -181.3 (4) —68.0 (1-5) 1.5 (2-3) 1174
Ehe F (2-5)26 (3-5)27.5
(3-4)73
C,0FsHCl,08 S Cl, —74.08, —71.77 YJ(F-C) 290 2J(F-C) 35 333
|
CH; o
(CF3),
C,oFsH,10, OH —76.10 334
CH —0 = CH 1¢O
3 I\—O — 3 §O
o C(CF,),0H
(CFs), (CFs):
C,F¢HyO,P (CFY-CH-0),P-C4H; —815 (1-2) 8.5 (P-1) 34 266

144
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C,0FsH,;30,Ti
C,oF;H,S

(:IOI:SI{Z()Z

C,oFsHgOS

CioFsH 1N,

C,0FsH,CIS

C,oFoHgIO

C,0FsHgN,O

(:IOI:IOI{Z()Z

C,0F1oH;NO

(CF{"-CH-0), Ti(OPr'),
(CF{"),CF®-8-CH,-CsH;

CF{’CO-CH, 'CO “

@ 3

SF§
Q0
o
CH;

(CF3),

(1,2)

CF{-CF§) CF® Isomer [a]

>:g‘::CN

(CH.),C-NH Isomer [b]
3)a\%s

CF{)-CFP)-CFY-CF#S-CeH,Clp
F@
I
I

(:}{3 //,I:(3)
F/\
O

(CF{),
N CH®(CF{),

CH,CH, ( \
N

CHJ:/

CF

(2)
3

(CF&”)2CH‘6’©> CO,H

2) 3y

As above with CO,H replaced by CONH,

—755 (1-2) 8.7
(1) =71 () —153 (1-2) 9
(1) =760 (2) —1472

(3) —150.1 (4) —152.5

(1) =752 (2) —75.7 (1-2) 10

(Bax) +516 (3,,) —14.1

(1)) —529, —81.8

(3) —1160

(1)) —584, —82.6

(3) —1129

(1) =829  (2)3) —122, —1274

(4) —89

(1) ~7430 (2) —41.57 (1-2) 116

(3) —13.20

(1) —6885 (2) —63.6 (1-3) 6.8

(1) =652 (2)(5) —1402, (1-2) 180 (1-5) 20
—1335 (1-6) 8.0

(3)@) —136.1

(1) =632 (2)(5) 1397, (1-2)215  (1-5)20

1352 (1-6) 8.5
(3)4) —1397

241(a)
195

329

333

268

195

334

335

302(b)

302(b
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Molecular formula Structure of compounds Chemical shifts (pptn) Coupling constants (Hz) Ref.
C,yoF 1 oHgN CF{@-CF$)-CF$-C(CF{’)=C=N-C(CHj), (1)2) —54.1, —80.9 268
(3)4) —1039, —126.5
C,oF10H,NO CF@-CFY-CF$-CH(CF$')CO-N(CH,CHj), (1)2) —61.82, —82.92 (3) —125.42 268
(4A) —110.4 (4B) —114.9
CyoF HioN CF@-CF&-CF-C(CF{)=CF*®-N(CH,CH3), (1)(2) —53.65, —81.30 268
(3)4) —103.04, —124.82
(5) —33.65
6)
CioFiz CF§ (1) =567  (2) —65.3 (1-2) 180  (1-3) 110 302(b)
(5, (3) —66.9 (4) —132.7 (2-3)55 (3-4) 5.5
F® (5) —1359 (6) —54.2 (1-4) 207,  (5-6) 22.8
@) 50
— (1-6) 8.0
CFS” F@

N C(CF), . 2
CyoF1:HeN,O CH;CH:O‘ \ (1) —648  (2) —64.1 J(1-C) 270 2J(1-C) 38 336(a)

17(2-C) 296 2J(2-C) 31

a AN
CF{V
C.oF1,Hs CH N\CH”’(CFS”)Z (1) —670 (2) —738 (1-3) 7.0 (1-2) 1.30 to 1.85 335
3
CH3| NH
(CF§),
C,oF12H,,04P; [{CH;3),P(O)O-C(CF3). 1, —65.9 308
C,oFsH (CFS"),CHCFS" (1) —658  (2) —141.5, —1350 (3-4)224  (1-2) 180, 20 302(b)
(3) —140.2 (4) —59.6 (1-4) 8.0

2) 3
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CioF13H50,

C10F14

Cl 0F14H402

CyoF14H4S50,

C,oF;:HsNO

C10F14H602

CioF12HoO,P
C,0F14Fe0,

CF§»

CF®
CF§ )J:(ﬁ)@ CF{),0CH,CH,

LY
F{)
F&
CF,
CF{
CF{-CFg)
CF§ TNCFY

(CF;),CF-S-CH(CO,CH;)-CO-CF(CF3;),

CF?) CFgS)
CFQ-CFL /~

C Fgl )O

H
CFy' cfFp

CH;0  C(CF;)(OCH,)-CF®-CF{)

(CF:);C‘T(CFa)z'O'PFZ(But).b
(CF{)-CF{-CF§),Fe(CO),

Isomer [a] (2) —80 or
—81

@) —61
{6) —106
Isomer [b] (2) —82
4) —62
6) —114

(1) —64
3) —110

(1) —80
(3) =67
(5) =170

(1) —75.3, =756, —760, 71.3

(3) —61

(5) —81 or —80

@3) —62
(5) —82

(2) —67
(4) —124

@) -118
(4) =53

(2) —1620, —163.5
(3) —177.0, —184.4

(ratio 12:1:1)

(1) —65
(3) —117
(5) =70

(1) —-63
(3) —64
(5) —80

—69.4
cis (1) =793
(3) —68.1
trans (1) —79.2
(3) —65.0

@) =79
@) —53

2) -53
@) —118

(2) —116.0

(2) —116.0

(1- )20, 12

(1-2) 17

(1-3) 11.9

(1-3) 11.5

311

337

311

326

311

311

325
273
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoF148 CF; CF, (1) —5594 (2) —57.77 (1-2) 11.3 (1-3) 12.7 338
F >:<:_:—> (3)y —=71.22
S
OF cRpCrp
C,oF;sH CF, —60.23, —63.14, —67.78, —68.08 338
:—\_ (ratio 2:1:1:1)
CF, CF,
CF; CF;
CyoFsH CF;__ CF9 (1) —5705 (2) —60.75 307
oF CFQ (3) —59.94
3
CF{ H
C,oF;sHN, CF$ H (1) —6248 (2) —62.93 (1-2) ~6 (1-5) ~3.2 307
W SN (3) —63.65 (4) —67.02 (2-3) ~6 (2-4) ~4t0 5
CF§ T \N (5) —72.38 (3-4) ~7 (4-5) ~10.8
CFPL— 7
crw CFY
C,oF,sHN, (1) =729 (2) —72.23 (2- )63 (3- )63 339(c)
(3) —7097 (4) —52.57 4- )63
(ratio 1:1:1:2)
C;oF;sHN,S (1) —56.92 (2) —60.08 (1-2) ~3.0 (1-3) ~4.7 307
(3) —60.16 (4) —64.37 (24) ~164 (2-5) ~6.1
(5) —67.64 (3-5) ~27 (4-6)70
4-5) ~12  (1-6) 1

14
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C,oF;sHN,S

C,oF;sHS

C,0FsHS

CIOFISHSO

C! DFISHSO

CIOFISHGN

CFg
S H
CF\ : N
N N
s LN

CF

@R

CF{)-CF®(OCH,CH, )-C(CF$")= C(CF{"-CF$CF{’

CFy)

8]

CF§

C(CF(CF$'CF$)-0-CH,CH,

CF§»

C(CF®)[NH(CH,CH,)]-CF$-CF®

(1) —59.07
(3) —62.50
(5} —71.80

(1) —54.22
(3) —60.23
(5) —70.15

(1) —57.67
(3) —59.41
(5) —67.62

(1) —68
(3) —54
(5) —118

(1) =72 or
-75

(3) —58 or
-59

(5) —101

(1) —68.8
(3) —53.7
(5) -1176

(2) —60.77
(4) —6347

(2) —55.68
) —63.45

(2) —58.46
(4) —65.71

@) —92
(4) —66
(6) —81

@) —112

(4) —59 or —58
6) —750r —72

(2) —96.4
4) —638
(6) —80.3

(1-4) ~5.5
(2-3) ~8
(3-4) ~3

(1-2) ~11.8
(2-3) ~14.6
(5-6) ~6.7

(1-2) ~12.0
(2-4) ~6.0
(3-6) ~8.0

(1-2) 2

(1-2) 2

(1-5) ~2.8
(2-4) ~6
(3-5) ~6.7

(1-4) 120
(3-5) ~4.4

(1-5) ~8.0
(2-5) ~5.2

(1-3) 15

(1-3) 15

307

338

338

311

311

304
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1oF15H;004P (CF{)-CH{-0);P -823 (1-2) 8.3 266
CyoF,5CIN, CFy N (1) —59.92 (2) —60.77 (1-2) ~54  (1-4) ~94 338
i (3) —64.72  (4) —68.26 (1-5) 138 (2-3) ~5.1
CF§ E Ny (5) —71.33 (3-4) ~37  (4-5)44
CF{—= |
CFS"CFSS)
N,
C1oF15CIN, CF{ CF® (1) =562 (2) =570 338
(3) —581  (4) —614
CF{" CF§)
CFy ™ Cl
CyoF1,H;80 (CF,),CF$ CF(CF,), Isomer [a] (1) —604  (2) ~752 (1-)138  (2-)60 326
(3) =757  (4) —1589 (3- )80
dr, OCH, (5) —170.0
(ratio 3:6:6:1:1)
Isomer [b] (1) =546 (2) —74.6 (1-5) 450  (3- ) 100
(3) =770  (4) —162.7 (5- )49
(5) ~180.3
(ratio 3:6:6:1:1)
Cl
C1oF1,ClO, CF{)-CF$-CF{-CF$-CF{-CF{) F{) (1) —816 (2) —-126.6 (1-4) 2.5 (1-3) 10.1 275
8 (3) —122.7 (4) —1220 (7A-7B) 240 (8A-8B) 230
o /F: (5) —117.6  (6) —1149 (7A-8B) 14.1
Cl, (7A) —109.1 (7B) —122.5

(8A} —116.2 (8B) —112.6

0s
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C;0F1,Cl0;

CIOFIB

CIOFIB

CioF150

C10F20

C10F200

Ci0F200,8

CF{)-CF-CF§-CF{"-CF{-CCl,-

CF§-CFy)-CF®-COCl

CFYM(CF), C(CFP ), (=1

(CFS”)ZCF(Z)'C(CF?))Z —4)

F
{5)
(6)
CF§)-CFY
CF§ CF§
OF CF®
CF§) O

CF{ CF¥

@F  C(CF{)CFYCFY),

(6)F
[ys)
CF{)-CF-CF§-CF{¥-CF§ ®
F
9

10}
CF{)-CF)-CF$-CF{"-SO;-CF§-CF{-
CF{"-CF¥-CF§)-CF{®

(1) —80.9 (2) —1259
(3) —121.8 (4) —1210
(5) —1169 (6) —116.9
(7) —1145 (8) —107.5
(1) —830 (2) —64.8
(3) =957  (4)-(6) 1092,
—1153, —1239,
—1254
(ratio 1:1:1:1)
(1) =720 (2) —171.2
(3) =634  (4) —955
(5)6) —115.1, —124.5
(1) 717 (2) —69
(3) =57 (4) —66
(5 =77 (6) —103
(7 -79
(1) =674 (2) =759
(3) =519 (4) —569
(5) —1058 (6) —79.2
(1) —81.5  (2) —126.2
(3) —1226 (4) —1208
(10A) —92.1 (10B) —78.4
(1) —814  (2) —1263
(3) —120.5 (4) —108.1
(5) =784  (6) —124.7
(7) —1222  (8) —1228.
(9) —1265 (10) —81.5

(1-3)99  (1-4) 26

2-3)9 (1-5) 36

(1-2) 1.5 (1-3) 15.7

(1-3) 104 (1-4) 25
(7A-7B) 278 (8A-8B) 286
(10A-10B) 160

(4-5) 8.5

275

292

292

311

311

275

249
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,0F2,0 CF{-CF@®-CF®-CF{"-O-CF$- (1) —820 (2) —126.0 (1-3) 10.3 (1-4)29 275
(3) —123.1 (4) —833 (8-10) 9.4

CF®-CFy"-CF§-CF-CF{®
(5) —833  (6) ~123.1

(M) —-1231 (8) —126.7
©) —127.2  (10) —82.3

C10F24N,0, (CF),N-O-C(CF{""), N=N:C(CF;),"O-N(CF3), (1) —7343 (2) —68.92 265(a)
C10F,4NLO, (CF{"),N-O-C(CF¥®), ‘N*=N- C(CF§),"O-N(CF¥), (1) —683  (2) —-70.5 265(a)
6_ (3) =7L7  (4) —68.6
C10F140,8, [(CF{");C-01,S(CF?)SCFY" (1) =714 (2) -59.2 340
3) —74.9
C,,F;H,0, CF3-C=C-CO,-CH,CsH; —52.8 227
C,,F3HgN CHY —63.0 (1-4) 0.82 (1-8) 1.86 327
@@
8) CF%“
CyF3H;(N CHj; —68.2 (1-3) 1.80 (1-8) ~1.8 327
HY
~ZN
®) CFY
CF
C,F3H,N,O, N/j:N\> —64.8 284(c)
NG
HOCH, O
H\HH

OH OH
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C11F3H,,NO,

Cl 1F3Hl 2N503

Cl XFJHI 2NSO4

CHF3HI30

Cl 1F3Hl 30

Cl 1F3H1 30

C11F3H15N2

CFy
(CH‘}’)ZN© CO,CH,4

HO R

CFY)
(CHY);,N N(CH;),

—-67.1

—68.3

—-68.0

—69.0

—68

(1-2) 0.60

(1-2) 8.5

(1-2) 7

(1-2)9

(1-2) 0.25

316

284(c)

284(c)

251

251

252

316
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,F3H,50, CF{"-CH¥-CO-(CH,),"CH(CH,),"CO —63 (1-2) 10 252
C,,F3H,;0,Ti CF{"-CH?-OTi(OPr'), —-751 (1-2) 8.4 241(a)
C,,F4H;50,; CF‘;’~CF‘2’H‘3’-C(OCH2CH3)O
O
Diastereoisomer [a] (1) —72.1 (2) —204.8 (1-2) 10.2 (1-3) 74 288
(2-3)48.5
Diastereoisomer [b] (1) —724  (2) —206.2 (1-2)94 (1-3) 74
(2-3)48.5
C,;FsH,0, pCF{®-CeH,-CF¥-CO,CH,CH; (1) —639 (2) —1050 321
C,,FsH,(BrO CF{-CF¥Br-CF®(OCH;)-C¢H,-CH,p 1)y —=72.7  (2) —119.7 (1-2) 9.6 (1-3) 8.1 319
(3) —1343 (2-3)9.3
(CF3),
C,F¢HgN, NH =750 344(a)
N CH,
.
C,,F¢HgO CF;-CH(C¢H;)-CH-CH(CF;)-O (1) —65 2) -7t 285
C,,F¢H0, CF§{"-CH, CH*®»(OCOCF®)-CsH; (1) =776  (2) —66.75 (1-3) 9 318
CF, C(OCH,CH,), (1) —64.18 (2) —57.93 (1-2) 8.2 (1-3) 15 290(a)
C1:FeH1605 uxz){ — 1J(1-C) 276.1
CF, H®
C,,F¢H,gN,0;S, CF{)-CF#N=S8-NBu'-CO-NBu' (1) —873 (2) —87.6 345
F3-80, (3) +58.6

149
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C,,F4H;

C1FyHs

Ci FH;

CiF;H50,

C11F8H402

C,FsH,NOSn

C,,FoH;CINO,

Cl 1F9H502

— CF§
(53 o S
C6Hs F(4)
CF
AE CeHs
FEZ’Ij]CFS”
Fol e u,
N (.
3)
CFS"'CF&Z)'CO'CHZ‘COQF
F
CF&”'CF&") -CO-CH,-CO @F } (3)
F
(CH,),Sn-N(COCFg")m
@) Q)
Cl &)
(CF&")ZC(COZCHZCH»(@N;
3) (2)

p(CFP),CF®-C4H,-CF-CO,H

(1) —984
(3) —167.5
(5) —69.4

(1) =747
(3) —107.2
(5) — 11438

(1) —618

(1) —859
(3) —105.7

(1) ~79.6
(3) ~106.4

(1) —69
(3) ~162

(1) —66.9
(6) —69.9

(1) —76.1
(3) —106.3

(2) — 1142 (1-2)652  (1-3)32.3

(4] —1202 (2-3) 118.7

@) ~1770 (4-5) 212

@) —1144

2)3) —113.3;

—115.1

@) ~1272

(2) —1248

(2) —147

(4] —155

(2) —86.5 (1-3) 330 (2-3) 220

(3) —133.1 (3-6)26.5  (2-6) 13.5
(1-1’) 100

(2) — 1829

332

332

332

329

346

597

302(b)

321
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

C,,FoH,S

C1FoH;NO;

CIIFIOHllNO

CllFllHION

C11F11H10N3

C,,F;,HgNS

Cl 1F12H8N2

CF{-CF@-CF-CF#S-CH,-CeHs

(CF{"),C(CO,CH,CH,){ @N

CF{-CF@-CF®-CH(CF{)-CO-NCsH,

CF%Z)‘CF‘;_”‘CF&“'C(CF(!”):CF(S)'NCSI‘L °

CH,N

CF,
s

v,

CF3

Bu'

gmmo
)
w

Qunn

F3

NCH®(CFY),
NH
(CF{),

CHSDCFQ’
C(CF®)(NHCH,)-CF{-CF§

(1) =784  (2)3) —1226

4) —846

(1) —658  (2) —1352

(3) —884

(1)(4) —62.03, —80.98
(2) —125.57
(3) —109.9, —115.1

(1)(2) —53.10, —81.31
(3)4) —103.04, —124.97
(5) —56.87

(1) =670  (2) —704
(3) —1183 (4] —82.3

—57.78, —65.58

(1) =670  (2) —743

(1-2) 1.30 to 185

195

302(b)

268

268

304

305(c)

335

95
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C11F12HeN;O

CllFIZHSNZO

Ci1Fy,H N0

C,,F;H,,CIO,P
C11F1;H,,CIO,P

Cy,F;2H,50;PSi
Ci1F13H50;

C11F14He80;

CiiFisHsN,

CH,CH,0 x~{C(CF<}’)3
cul N
CFY!
(CF3;),
1? CH,
N H
PN
CH,CH;0
/ “NCH(CFY"),
CH; !
NH
(CF$),

(CF;

(CFs)2C"C(CF3)2OPCI(CH3)(BlT).‘O
(CF),CH-0-PCl(Bu'YOC(CF?),-CH,

(CF3),C-C(CF3),0P(CH,), [OSi(CH,), O
CF{)-CFP)-CF$-CF{#-CF§-CF$-C=C-CO,CH,CH,

CF(CF;);

(CF,),CFS
CH,0,C iOCH;

Isomer [a]

Isomer [b]

CF,
CF3 N
CF, N>CF3

CF, CH;

(1) —643  (2) —64.2 LJ(1-C) 270  2J(1-C) 37
1J(2-C) 284 -2J(2-C) 34

—725t0 —71.7, =714, —64.0

(ratio 2:1:1)

(1) —67.3 (2) —745 (1-3) 7.5 (1-2) 1.30 to 1.85

—66.4, —66.1

(1) =730 (2) —759

—68.7

(1) —81.5 (2)(3) —123.2, —1269

4)5) —121.8, —1228

(6) —101.0

1) —=738  (2) —749 (1-4) 6.7 (2-3) 10.8

(3) —162.7 (4) —173.9 (2-4) 7.0

(ratio 6:6:1:1)

(1) =740  (2) —7438 (1-3) 6.0 (2-4) 10.5

(3) —1770 (4) —173.3

(ratio 6:6:1:1)

—725, —67.2, —62.6, —524

336(a)

347(a)

335

325
325

308
324

326

339(c)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,Fis @ =—C(CF{"),- o) (1) =654  (2) —912 2J(F-F) for (6), (7), or (8) 223 292
m) (m 3)4) —114.1, —1240
(5) —179.9
(6)(7)(8) —130.3 and —134.2,
—130.5
F47l
Cy,F 15N, (cpg')chtz»Cw (1)@d) =73.1, —73.8 (2-3) 225 310
RN (A @)3) —1679, —172.5
CESH P CFCFYING,) (5) —1152 (6) ~82.0
(7)(8) —69.9
C; F1sN, F® CF® (2) =373 (6) —358 (4cA-4cB) 295 (4a-5a) 202 310
wg (4a)(5a) —168.6,
CF® .C \‘CF‘z‘"CFS‘” —1743 (6-5b) 30
Y s N (4b) —69.0 (4c) —112.2, —116.5
CFs, F f’N/}‘F (5b’) =723 (5b") —73.7
C,,FsN, E® (CF, (2) =370 (6) —34.3 (5cA-5¢B) 300 (6-5b) 34 310
i S A (da)(5a) —1727 (b)) —71.1  (Sb- )30 (5cA- )38
CF®huinC s CF, (5b) —72.1 (5cB- )42, 14 (6-5c) 34
IRE IN (5¢) —113.2, {(5d) —79.4
CF{-CF§'F "\N ﬂF —~116.3
CiiF1sN; C‘F%"' N (2a)(5a) —187.0 (2b) —764 310
CF{'CF§" CF"'E \HF (3)(6) —76.0, —76.8
2 5b) —74.2 5c) —1214
N7 CE®(CFD), ESd; —823 e
C,:FisN, As above with F(6) and R(5) group interchanged (2a)(6a) —186.3, —187.3 (2a-3) 60 (6cA-6¢cB) 296 310

(2b) —76.1  (3)(5) —65.1, —65.9 (6a-5) 60
(6b) —73.9 (6c) —120.1, —122.3
(6d) —81.6

8§
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Ci1Fae

C,,F;H,,OP
C,,F;H,,0,P

C|2F3H150

Ci2F3H,50

C12F3H1503
C12F3H1503

Cl 2F3H1602

Ci.F,3H,,0

5

CF®(CFY{"),
)
CF*(CF{"),
@)
(mixture of rotamers)

CF,CO-P(C¢H;)Bu'
CF,CO-P(O)(C4Hs)But

CF{)-CHY) %
LI

CF,

Isomer [a]

Isomer [b]

CF&”-CH‘ZZ’-CO-(CHZ)Z'C[(CHa )-CO<(CH2)3-C6

O, CH,

HO,C-(CH,),
CF{)-CH$)

H®

O [Tura
Cyc]0C5H9

O-CH{-CF{’

Z-isomer
E-isomer

()7 =737 (2)(6) —169.0
(3)(5) —110.6(4) —137.2
(1) =727 (2)(6) ~1758,
—-170.5

3) —109.6 (4) —136.7
(5) —111.4 (7) =737
-73.5

—-718

—68

—55

—64
—62

(1) —62.8
(1) —66.5

(2) —154.8
(2) —160.1

—83.6

(1-2) 47

(P-F) 15

(1-2) 10

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

(1-2) 9.5
(1-2) 9.5

(1-2) 8

(6-7) 47

(2-3) 40

292

348
348

252

252

252
252

288

349
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,F3H,,0, CF{"-CHY'-CO+(CH,),C(CH,):(CH,),-CO —63 (1-2) 10 252
CF{)
Cy,F3H, g NSi (CH{);N Si(CHj3)s (1-2) 048 316
Ce¢H; o
C,,F,HO, Y / (1) ~60.3  (2) —857 (1-2) 25.0 (2-3) 104 287
@F CFY)
C,,FsH,oBrO, pCH;3-CoHy CF3(O,CCH; ) CF2Br-CF, (R, S) (1) -729 (2) —1178 (1-2) 12.5 (1-3) 8.1 319
(3) —136.7 (2-3) 12.7
(R,R)y (1) =727 (2) —1183 (1-2) 98 (1-3) 8.1
(3) ~1358 (2-3)99
H CH;
C;,FcHsO QF \ o) (1) —580 (2) —389 (1-2) 160 (1-3) 37.0 287
3) —102 2-3) 260
CF{ F{ 3) (2-3)
C12F6H;0N, (CF3); ~74.9 344(a)
CH, H
on,
C,,FsH,0; CH, CH, (1) -840 (2) —75.6 286
0. 0]
pea:s
O-CH(CH,)-CH(CH, )OCOCF@®
(meso)
C;:FsH;60; As above with CF{" and OR group interchanged (1) —-847 (2) —-75.6 286

09
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C,:FeH, AU, P,

C\,F¢Ha4Au, P,

C,,F,H¢N

C;,F;HgN

C,,F,H,,10P
C,,F,H,,IOP

C,,F,H,,IOP
C,,F,H,,10P

C,,FgHgN,O

Cl 2F8H602

CF, CF,

(CHy)PAn )y

1\
CH; ‘P(CH;);

As above with lower CH; and P(CH;); interchanged

AN
AN
®8) CF‘;"')‘CF&’"'CF(;’

4)
_N
8) CF?"CF‘}"CF(;’

CF{-CF{CF{I-Pr",PO

CF,CF,-CF,I-Pr'; PO

(CFY), CF1-Pr, PO

(CF{Y,CFYT-Pr';PO

0]

N
c
[ :[ CFY’
N/ 3

CF$CF§

pF*-C H,-CO-CH, CO-CF{-CF@-CF}"

—-51.7

—524

(1) —80.50
(3) —106.80

(1) —80.0
(3) —110.5

(1) —81.62
(3) —66.24
(1) —81.55
(3) —67.00
(1) —75.82
(1) —=75.80

(1) —63.0
(3) —116.1

(1) —842
(3) 1303

(2) —125.40
(2) —1249
(2) —120.85
(2) —120.99
(2) —152.74
(2) —153.7
(2) —8238

(2) ~1252
(4) —105.38

(1-3) 10

(1-3) 9.75
(3-4) 2.60

(3-8) 20

(2-8) ~2.2

323

323

327

327

219(a)
219(a)

219(a)
219(a)

350(a)

329
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Molecular formnla Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,FoH,CINO a N F® (1) =579 (2) —822 350(a)
@[ }CF(;) () —1159 (4) —26.5
O— CF{CF{
C,,Fo.H,NO As above with Cl replaced by H (1) =581 (2) -822 (1-2) 3 (1-3) 17 350(a)
(3) 1158 (4) —278 (1-4) 15
¥ }m
C,,FoH0, CF{"-CF{#CF{CO-CH,"CO @F (1) =849  (2) —1243 329
/ (3) —1293 (4) —105.7
C,,FoH,,N, (CH;CH; ;2N _ N CHO(CFY), (1) —685  (2) —63.2 (1-3) 6.75 335
CH, /N
CF{
F
C,F1oH,0, CFg"~CF§Z’~CF§3’-CO-CHZ-CO<©>F }w (1) —800 (2) —1243 346
> (3) —1284 (4) —106.5
C,,F1H,0, O—_F® (1) =569 (2) —80.6 (1-4) 168 (1-3A) 10.1 350(a)
NYerp (3) —1228, (4) —1088 (1-3B) 17.9  (4-5) 19.1
e —1260 (5) —488 (2-4)80  (3-4) 104
wp CF$-CF (3A-3B) 286 (4-5) 10.7
1) —64. —59. - . - .
Cy2F10H; 00, (CF{M),C(CO,CH,CH;) 0,CH,CH, :3; _ggg @) =359 (1-3)12.3 (2-3) 243 3026)

®f  CF®

79
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Cl 2Fl IHSOZ

C,,F,H,OP,

C,F;,H;NO

C12F1;HeO,

CIZFIZHGPZ

Ci2F12HgN

C12F12HgN

°><§H“>(CF9>)2
o’ CF§-CFP
CF,
CF,
I </P CF,
CF, L__p
0/

Fs cF,

ey

K N

= k
CF3 (CFJ)
[(CF;5),C(OH)y C=C-CH; ],

CF,

CF;(/|
CF; -p

CF;L/:PQCH3

CH;

i ()

F,
CF,

NBu'
el L

CF,

niae

CF,, CF,
CF, [P} C(CF;)=NBu'

(1) ~630 (2) —81.1
(3) —1258

(1) =531 (2) —55.1

~63.1,—-66.7

—178.10

—57.60

—64.1, —66.3

—60.3, —60.02, —67.9
(ratio 2:1:1)

(1-3) 6.5 (1-4) 7.7

(P-1) 316

[J(P-F) + J(P-F')] 37

350(a)

312(c)

305(c)

237

313(c)

305(c)

306(c)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,F;,HoNS CF CF, —59.3, —59.5, —66.3, —67.3 306(c)
3
CF,L—S
C,,F ;HgN; CF, —61.5, —62.9, —65.7, =703 306(c)
NG
4 —nCF
N Ty
N\N—t—CF;
1
Bu CF,
Cy,F12HoN; CF; CF, —56.1, —61.3, —68.9 306(c)
CF;MCR ratio 2:1:1)
N, NBu'
C,,F{,HsN,S CF, CF —583, —60.02, —61.78, —70.98 306(c)
//N = / 3
N S
\N £—X
E CF
Bu CF3 3
C,,F,,H (N, pi~NCHU(CFY), (1) =672 (2) =740 (1-3) 7.0 (1-2)130to 1.85 335
Rzi/NH Rl RZ
(CF¥),
C,,F;H ;N, As above with R! = C(CH,);, RZ = H (1) —67.0 (2) —76.5 (1-3) 6.9 (1-2) 1.30to 1.85 335
Cy,F1,H; 2N, As above with R! = (CH;),CHCH,, (1) —674 (2) —76.5 (1-3) 7.0 (1-2) 1.30to 1.85 335

R?=H
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Cl ZFI 2H1 303P
Cl 2F12H1402

Cy;F13H,0NO

C12F14H1002

C12F14H;3080,

C,2F14FeO¢

Cl 2F15H6N303

Ci2FsHioN

Cl 2F1 8H2

CF-C=C(CF5")OP(Bu')(CH;)[OCH(CF$),]-0

[(CF;),C(OH)CH,CH,CH; ],

CF{-CF! :iCF‘z“’-CF‘f'
CF{ CO-N(CH,CHj,),

CF{)  CFY

CH,0  C(CF)CF$'CF$)OCH,CH,

Isomer [a]

Isomer [b]

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

cis-(CF)-CF@-CF$)-CO),Fe(CO),

N ]i R = CF{)-CF#-CH{O
¢ N
N=/
CF{-CF@-CF“(CFY") N(CH,CH;),
CF(;’).CF(ZS) F(7)
(CF3)s

P2

(1) —66.0, —63.3
@2) —74.0, —72.8
—76.89

(1)(5) —8L1, —82.2
(2)4) —106.3, —110.5
(3) —580

(1)(5) —81.1, —82.2
(2)4) —106.3, —110.5

(3) —60.2

1) —62 @) —53 (1-2) 17
(3) —63 @) —117

(5) —80

(1) —7146 (2) —7485
(3) —7542 (4) —1809

(5) —1643

(ratio 6:3:3:1:1)

(1) —81.5 (2) —126.8 (1-3) 9.5
(3) —111.3

(1) —8345 (2) —123.02 (2-3) 132

(1)(6) —82.5, —84.1
@) —1170, —1224
@) =715 (4) —1815
(5) —1035 (7) —420

—64.3, —65.5 —71.1
(ratio 1:1:1)

(1-1') 9.8 (at —50°C)

325
237

304

311

326

273

237

304

351(c)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,FgH, CFs o —52.3, —559, —639 352(c)

CF, H 3 (ratio 1:1:4)

CF, H

CF, CF,

C,,F,sH;;N;06P; (CF{"-CH$¥-O)sP;3N; -75.1 (1-2) 7.5 353
CioF20 /CFSZ’ (cis and trans isomers) 355

CF(ZU:C%L _F® (6)(7) or (7)(8) —58.2, —60.5

CZC\ (3) —62.0, —62.8
" CF{) CF® (1)(2) —64.9 (6).0or (8) —67.8
CFy o opo (4) —882, —90.0
CFS 3 (5) —103.1

Ci.F20 CF§) CF, 1) -627  (2) =771 (5-6) 8 (4-5) 38 355

CFW CF®(CF{), (3) —56.8 (4) —68.1

? CF® (5) —174.5 (6) —74.6
QF 3

Ci2F30 As above with CF$ and CF(CF3;), (1) —62.7  (2)(3) —56.8, —58.6 (2-5) 136 355

interchanged (4) —68.1 (5) —167.7

6) —754
C;,F20 F® —(CF$), (1) =778  (2) —188.5 354(a)
N, CF® ) (3) —1085 (4) —68.0
(CF3,CF CFs (5) =598 (6) —67.4
CF§

C,,F,0HCl _CF®'=C(CF{"), (1A) —72.6 (1B) —70.2 (1A-1B) 11.3 (1B-4) 11.3 354(a)

(CF@),CH®.CF*'=C]
CCI(CFY),

(2A) —66.7 (2B) —65.0 (1A-4) 290  (4-6) 26.4
(3) =618  (4) —789 (2-6) 6.7
(5) —632
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Cl 2F20N2

C,,F;,Cl

C,,F,,

C12F21N3

Cl ZFZ 1N3

C1 ZFZZ

Cl 2F22

CF®(CF$")-CF-CF{
4
CF‘f’-CF‘f”(CF‘;”)'CF'“} ON
6 s
LN
(diestereoisomeric mixture)
CF®(CF{"),

(CF{"),CCI-CF®=C_
CF®=C(CFY"),

F‘z”I;I(CF‘a“)z

(CF{),CF®=—CCI(CF¥"),

N
(CF§3’)3CF“‘[ \jCF‘Z’(CFg“)2

(CFN,CFON (AN

Same as above

(CF(E’B))ZCF(U . F15)

CF¢{ CFY  cpp

CF$)  CF{

(2) —40.1  (6) —36.8

(4b) =716 (5b) —73.9, —75.3
(4d)(5d) —81.8 (5c)(4c) —116.9
(4a)(5a) ~ 1754

(1) =711, (2) =767
-716

(3) —171.5 (4) —73.6, —780

(5) —635  (6) —62.1

(4A-4B) 84 (4A-2) 32.6

(1) =759  (2) 1790 (2-5) 43.3
(3) —1072  (4) —650
(5) =709
(1) =764  (2) —189.8 (4-6) 156
(3) —748  (4) —1854
(5) =750  (6) —1854
1) 77.3 (2) —1859 (1-2) 7
(3)(5) —75.3,

~-76.1

(4)(6) —181.2

(1)(2) —60.7 (3)(6) —64.7
(4) —930 (5) —874
(1) =1714 (8) —72.1

(HR)(B)S) —60 to —66
@)6)(T) —76.0
(6) —180.0

310

354(a)

354(a)

260(a)

245

355

355
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Cy,F), (CF$),CF"-CF(CFY-CFY-CF{Y o CF@ ()(2) —59.7 (3) —58.2 (6-8) 13.5 (6-9) or (6-7) 13.5 355
o " (4) —89.0  (5) —106.8
CF} CF§ (6) —688  (7)(9)—166.2
—174.1
8) —71.5, =725
C,,F,sH,0P [(CF‘Z,Z’)ZCH-O]21"(F“’)-O~C(CF‘3“)2-C(CF3)2-O (1) —683  (2) —743 (P-3) 784 325
(3) —56.3
C,2F26068, (CF{"-CF2-CFY)-CF{M-S0;-CF$)-CF{), (1) —810 (2) —1259 (4-5) ~8 249
(3) —1204 (4) —107.5
(5) —785 (6) —124.5
CFY)
C,3F3H; 0N, (CH$'),N @CHZC(CN)Z (1-2) 0.95 316
C,3F;H;,0 C¢H;s O —66 252
CF;
Cy3F;3H,;;0, CF{"-CHY-0 o —173.50 (1-2) 8 356(a)
=
C,3F3H,;0, CF{-CHY-CO-(CH,),-CH(C¢Hs)-CHO —63 (1-2) 10.5 252
1 2 0
C,5F3H;;0; CF{"-CH¥-O —173.50 (1-2) 8 356(a)

89
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C,3F3H,4BrO;

C,;F;H,;,NO

C13F3H;,NO,

C,;F¢H, ,AuP

Ci5F6H 3N,O58

C,5F,HsN

C,;F,H,0

Cy3F,H 0N

CF%”‘CH‘ZZ)'O

h""Br
OH

Ore
1), 2) 1
CFYCHEN 0 N-(CH,),-CH,

H® CFY

O
(CH;CH,),;NCH,CH,0 F2
CF{  CF{"

CHYY AuP(CH,;),C¢H;

| .
(CF,CO'N=),S'N(CH,CH;)-CO-NBu!

CHY
X

_N
®  CF@-CFP-CFY

CFg“ CH-CO-(CH,);-CH,
2y (3
CH,
(4)
N
8) CF(ZS)'CF(ZZ)'CF(;)

Z-isomer
E-isomer

—73.52

—68

(1) —63.3
(1) —67.2

1) —50.4

-77.2

(1) =786
(3) —103.7

(1) —55.0
(3) —137.0
(1) —79.8
(3) —109.3

@) —154.7
(2) —161.1

2) —60.8

() —1222

(2) —1356

(2) —1235

(1-2) 8

(1-2) 11

(1-2) 98
(1-2) 9.8 (2-3) 4.6

(P-1)62  (1-2) 146
(1-3) 2.4

(3-4)094  (1-3) 10
(1-8) 2.30

(1-2) 158

(1-3)9.75  (1-8) ~2.1t0 2.2
(3-4) 2.64

356(a)

252

288

323

345

327

357(b)

327
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C13F7H4BFe,05P,8; [4(SCH;),Fe;(CO);3(P(CHs);)(CCF5)][BF, ] ~784 328
C,3F3H;CINO OH (1) —80.2 (2) —1249 324
(&} O (3) —1219 (4) —112.7
O R CF{-CF®-CF-CF{M
C3FsHgNO As above with Cl replaced by H 1) —80.1 (2) —124.9 324
(3) —1218 (4) —1128
C,3FsHgNO CH N=—F® (1) —821 (2) —116.0 350(a)
‘@ />CF53, (3) =579  (4) —28.0
CF(zz).CF(sl)
C,3FoH,0, p(CF§"),CF®-C4H,-CF$)-CO,CH,CH, (1) =761  (2) —1829 321
(3) —104.8
C,3F; HsNO, (CFS“)ZC(COZCHZC}L)CN (1) —657 (2) —-1315 (1-2) 12.7 302(b)
(3) —1315
@ @
F(5)
C;3F10HgO, CH;,, )\ (1) —80.6 (2) —122.75, —124.5 350(a)
CF§" (3) —108.1 (4) —57.5
F.CFY (5) —49.5
&) o
C,;3F,,H;CIN,O g (CFY), —80.1, —81.0 1-2) 3 344(a)
A\
pCl'C6H4<\ O
N_‘{CFSZ’)z
C3F;3HgN,O As above with Cl replaced by H —80.1, —81.0 344(a)

0L
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Ci3F12H 0N,

C13F3HoN,O

Cl 3Fl ZHI ZNZO

Cl 3F12H1 ZNZO

Cl 3F1 2H1 5N3

Cl 3F1 SHSOZ

C,aF 5H;oNSO

—744, —66.85 —660, —~53.3

24
H
2 N7 cr,
N-
i (CF.),
(CFY 9),C=C(CH$") C(OCH,CH,)=N 14 =CH CH®=C(CFY*),
(1) ~620  (2) —583
(3) —649 (4) —579
(CF3), =721, =719
N
CH
X pen
(CF;), OCH,CH,
CH (CF (1) —708  (2) ~69.6
S N ) CH; (3) 693  (4) —659
|
N H
CFs) ¢
(CH,;CH,),N (1) —672  (2) —743
NCH®NCF{),
CH, {
(CFY);
CFS” C(CFS“))Z.COZCI_{ZCI_{3 (1 —~56.9 (2) —1388
(3) ~ 1311 (4) -65.1
[FINE]

(1)(2) —74.67, ~75.04
(3)4) —157.90, —183.40

CF(CF), (5) ~96.48

(CH;CH,;);NCO g

(CF{,CF®-§

(1-2) 8.5
(1-5) 2
(4-6) 1.5

(1-2) 9

(1-3) 78

(1-2) 220

W(3-4) 7
(2-5)2

(3-4) 10.5

(1-2) 1.30 to 1.85

(4-3) 13.6

335

347(a)

347(a)

347(a)

335

302(b)

268
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

C13F 6HoNS

Cl 3FI 7H502

Cy3F;17H;oNO

C,;3FsH, 0P,

Cy3F15H1005P

Cl 3F2 IHS

C,4F3H;OP

Ci4F3HO,P

(CH;),C'N=C=C[SCF?(CF{"),]-CF{)-CF*(CF$"),

CF{Y-CF@-(CFY),-CF$-CF$)-C=C-C0O,CH,CH,

(CH,CH,),N-CF*®'=

C[SCF®(CF{),]-CF§! CF*(CFY),

CF,
CFy/

CF, FIL CF3
£P$H
CF, CH,

CF,

(CF@),CH-O-PF(Bu")-0O-C(CF{ 1"),-C(CF), 0

CF{)-CF@-(CF$"),-CF{»-CH$-CH=CH,

As above with > P(O)COCF;

(1)(3) —72.94, —75.23
(2)(4) —16325, —182.81

(5) —93.97

(1) —820  (2) —1269

(3) —1226 (4) —121.5

(5) —101.1

(1)2) =734, —74.6

(3)4) —163.5, —181.8

(5) —474  (6) —850, —950

—67.26, —57.1
(ratio 1:6)

(1) —682  (2) =732
() —49.5

(1) —81.52 (2) —12647
(3) —121.52 to —124.26
4) —113.79

—74.1

—-725

3J(F-H) 9

(1-3) 122 (2-3)122
(1-1)102  (1-17) 10.2
(2-2)98  (2-4) 10

(1-2) 10 (4-5) 18

(P-F) 11

268

324

268

313(c)

325

358

359

359

45
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CiaF3HoN,

C,,F,H,,0P

C14F$H15N207

C14F3H1503

C14F3H;50,

C14F3H1 504

C14F;3H,6BrO,

CF4{)
(Cng‘)zN@C(CN)=C(CN)z

(C6Hs), P(OCHY'CFY")
o)
HN CF3

CH,COZCHZ
HH/H

CH;COO H

CH,;0
F(l) CH(Z)

As above with OCH; and OCH,CF; groups
interchanged.

Fll) CH(Z) O
CH,;0

As above with /\?m’ B
“Br

OH

—80.9

—64.7

—73.82

—73.97

—173.76

—73.55

{1-2) 1.10

(1-2) 8.0

(1-2) 8

(1-2) 8

(1-2) 8

(1-2) 8

(P-1) 6.0

316

266

284(c)

356(a)

356(a)

356(a)

356(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,.F3H,(N;O, NH, 6322 284(c)
N/jlcn
O;\N
CH,CO,CH,
g \HH/TH

CH;CO0O H
C,.F3H,,0OP CF,-CO-P(C¢H; )cycloCeH, —72.6 (P-F) 15 348
C,.F3H,,0,P CF;-CO-P(O)(CeH;s)cycloCeH, —71.7 348
CiF3H;, CeHs CH®(CF{)cycloCeH, - 64.0 (1-2) 8 317(a)

CEE)N N \
C,.F,H,(N,;0 F CTCFP) N ~N (8) —812 (8-C8) 285  (8-C7) 28 297(a)
- /S (4-C4) 246 (4-C3) 22
(4-C2) 9 (4-C1) 3
C1aFoH,Fe,0,P,8;,  u(SCH, ),u(FPCCFY)Fe(CO), [P(CH,)s 1, (1) —66.6 (2) —130 328
+
C,.FsH,;NO,S CeHs-C(CF{")(OH)-CF®-S0O,~ CsH,NH (1) =721  (2A) —108.1 (1-24) 9.6  (1-2B) 12.1 211
(2B) —108.40

C,aFHe0,P {m-CF,-CsH,); P(O)OH —84.6 348

CF, CO,CH,CH,
C,.FsH,;NO, b __ (1) —60.62 (2) —59.75 (1-2) 7.7 (1-C1) 277.0 290(a)

CF;  CONH'C4H,
C,4FeH,sMoN,0,S, [Mo(y®-CsHs){CH-CH, C(CF;),-0-CH,} ~75.30, —76.44 4J(F-F) 9.0 361

(NO)S2CN(CH;)2) ]

vL
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Cy4F,H 4NO

C14FBH18N2

CisF 11 HgN

CioF 11 HgN

Ci4F:HsN

CyoF2HsN

C14F:HsN

CFy @ CH(CH,)CON(CH,CH3;),

@ &

(CH;);C-N=C=C(CF{")-C(CF’CF{)=N-C(CH,);

4
AN

~N

@  CF{-CF$CFY-CF@-CFY)

As above with 3,4 double bond replaced by CH,-CHY’

CF,. CFs
CF

CF, —CF,

CEQCP}

CsHs

As above

[ C(CF)=N-CH,
3

Isomer [a]

Isomer [b]

(1) —s87 () —1422 (1-2) 21.1

(3) —140.2

(HR) _g0. 88 —53.60

(3) —114.42

(1) —814  (2) —1264 (1-3) 10

Gy —1218 - 120.2 (2-3) 34

(5) —105.6 (2-4) 153
(5-8) 2.60

1 -s18 @ —127.1 (5-8) 2.6

(3) —121.8 (4) —120.6

(5 —109.8

—60.3, _67.5, -71.1
(ratio 2:1:1)

~60.5, —6278, —673
(ratio 2:1:1)

—54.30

—54.3

—63.1 —69‘9' —69.1, —74.7

(1-4) 2.5
©-5)3
(3-5) ~14.1

(5-6) 2.58

357(b)

268

327

327

362

362

306(c)

305(c)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,4F,,H;NP, CF, (1) -56.7 (2) --579 (P-3) 214 312(c)
CF3 H (3) ~61.1
X NCsH; (ratio 1:1:2)
CF,
C,4F,,HsNS cr, CF; —58.3, —66.7 305(c)
s>)),‘jENc6H5
CF CF
3
C,4F,HsNS CF, CF, (1) =599 (2) —60.5 (1-4) 72 (2-3) 4.5 306(c)
CFaIEH\ (3) —663  (4) —67.5 (2-4) 4.5
CF,l_s N—CsH;
Cy4F;,HsN, CF, —62.7, —63.22, —67.9, —70.5 306(c)
CF, 2 N\
CF /N
3 ESNC¢H;
CF,
Ci4F2H5N, CF; CF, —57.7, —58.3, —61.7, —68.18 306(c)
CF, — CF;
N, NCH;
CF; N
C4F ,;HsN3P, —53.1, - 539, —5871t0 —61.1 312(c)

(ratio 1:1:2)

9L
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C14F;2HsNsS

Ci4F12HgO4P;

C,.F,,H,CIN,O

C14F12HgN,O
Cy4F12HzN,0
C14F12HgN,O

:14F1 2H8N20

1aF12HgN,O

cr, P —60.3, —613, —619, —71.3
N—7F N\
CF; é NCeHs
CF,
CF, ~57.30
CF, ¢
~P
CF; CO,CH,
[ _»_ |
CF, CO,CH,
RZN_\(CF3)2 R! = pCIC¢H,, R? =CH; —79.2, =753
R’<\
(CF3)2
As above with R! = pCH,C4H,, R? = H 801, —81.0
As above with R! = CH;, R? = C¢H; ~79.3, —74.0
As above with R! = C¢Hs, R? = CH, —794, —75.5
(CF3), —79.1, =716
CoH;NH( o}
"
(CF3);,
(CF;), —79.2, =754
(@(\NH
o
N*CH
H\ _C(CF3),

L1J(P-F) + J(P-F)] 40

J(F-F) 3

¢ J(F-F)3
°J(F-F)3
$J(F-F) 2.8

¢J(F-F) 3

306(c)

313(c)

344(a)

344(a)
344(a)
344(a)

344(a)

344(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,F,,HgN,0, —80.1, —80.9 5J(F-F) 3 344(a)
(CFJ)Z
pCH;0- C6H4<\
JCFs)z
C,4F2H 0P, CF P CF, (1) =547 (2) —60.7 (P-2) 22.6 312(c)
N CH,
CF P CH,
: CF,
Cy4F,H N CF, —65.42, —66.62 1J(F-C) 274, 272 305(c)
2J(F-C) 45, 45
CF DNCsHu
CF,
C,4F;H )N F, CF, Isomer [a] -60.9, —64.5, —67.7 306(c)
oF [>h-C(CFs)=NC,H,, (ratio 2:1:1)
3 Isomer [b] —60.5, —68.3, —71.3
(ratio 2:1:1)
Ci4F H N CFa/ \CF3 —54.5 306(c)
CF3< >CF3
‘N
CeHyy
C,4F;,H ;NS CF, §F3 —61.5, —66.7 305(c)

8L
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Ci4F:2H; NS

CI4F12H11N3

C14F12H11N3

Ci4F12H NS

Ci4F12H 2N, O,
C14Fl 2H13O4P
C14F1 ZHI 3O4PS

C14F12H14N2

C14F,,H,5CIO,P
C14F,H 5Mo0,04P,

e
m
W

CF;

\Y
NC¢H,

o0
R

Y
L]
w

CF,

3

@)

2
Olmﬂ
>

Z Z

VY
Ny
T

CF; CF, Isomer [a]
CI‘}\H),:%‘(CF3 Isomer [b]
N, N_
C()Hll

CF,
CFy \_: N
CF; g NCeHy,

CF;
[NCOC(CF3):(CH;)3 12

CgHs P(OCH®-CF{),

As above with C4H; replaced by C¢HsS
N\CH‘”(CF&”)2

(CH,)s NH

&

(CFY),

Bu',PC1-O-C(CF,),C(CF;),-0
(CF;CO;)4Mo, [P(CH;); ],

—60.1, —62.1, —66.3, —67.5

—63.1, —69.9, —71.5
(ratio 2:1:1)

—~57.1, —58.3, —61.1, —68.5
—57.9, —59.5, —61.9, —63.7

—-59.3, —61.5, —65.5, —70.7

—73.07
—82.1
—-81.7

(1) =670  (2) —738

—65.1
—69.9, —73.1, —73.8
(ratio 1:0.3:0.7)

(1-2) 8.5
(1-2) 8.2

(1-3) 7.1

(1-2) 1.30 to 1.85

306(c)

306(c)

306(c)

306(c)

237
266
266

335

325
363
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,4F12H gM0,0,,P, (CF3C0O,),Mo,[OP(CH3);], —170.6 363
C,F;sH;O CF®-CF§ o CF{ 1 -71 (2) —106 311
o , 3) —58 (4) —58
CF§ CFZ(OCeH)-CFY! (5) —100 6) —76
C,4F;sHsO Z-isomer of above 1) -71 (2) —106 (2-6) 21 311
3) —59 (4) —59
5) -9 6) —75
C,4F,sHsO CF{-CFSI(CFY)CF®,  OCeH; (1) —60 (2) —181 (4-6) 18 311
3) —59 4) -73
CF$ CF{ (5) —118 (6) —83
C,4FsH,05P, F, —67.78, —57.50 313(c)
CFiy(” (ratio 1:4)
CF,— | T\ CO,CH,
[ [
CF, CH,
CF,
C,,FsNOS (CF9),CF*%-CF®=C[SCF®(CF{"),]-CO-NCsH,, (1)(2) —74.88, —75.23 268
(3)(4) —158.30, —184.20
(5) —96.70
C,.F16HO,P, CF, —66.10, —58.10 313(c)
CFs(” (ratio 3:13)

CF,—| P\ _CF-OCH,
gp
CF; CH,

CF3

08
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C,4F17H oNS

CI4F18H13OP

C14F 3004

C15F3H9

C,y5F3HoS

CysF3H,,08

Cl 5F3Hl 102S
C,sF,H,,0P
Cl 5F3Hl ZOZP

Cl 5F3H1 6N505

(CF§),CF®-CF®-C[SCF?(CF{"),]=CF®-NC;sH;,

[(CF®),CH-O1,PBu"-CH, C(CFY),-0
CF-CF{)-CF#-O [CF®(CF{))CF'0 ;- CF-CFY)

CF;'CsHy C=C-CgHs Isomer [a]

Isomer [b]
OBek
S
(0]

H

mCF3CeH,'S-CeH,"CH,CO,Ho
CF,CO-P(C¢Hs)-CH,CeHs
CF;CO-P(0O)(CeH,)-CH, CgHs

NH,
N
N&F
e
CH,CO,CH,, O
H H~H
H

CH,CO-0 H

(1)(2) —73.30, —74.82 (3-6) 42
(3)(4) — 16422, —183.27

(5) —87.6, —96.3

(6) —46.88

(1) =738 (2) =713
(1(2)(3)(4) —83.2, —84.3, —849,
—86.0

(5) —90.5  (6) —91.4
(7) —132.7 (8) —1479
—64
—64.5

—63.6

—-63.4

—636
—-729 (P-F) 15
—714

—~62.5

268

325

215

318

364

364

364
348
348

284(c)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CysF3H,;,0;Se CgH; Se-CH®(CFY{")-CH,-CH(COCH;) CO,CH,CH; —68.99, —69.20 (1-2)9 315
C,sF, Hz0S o NS (1) =636 (2) —114.3 (2-3)80  (24)55 365
F (2-5) 8.0
3) CF{
@
(@)
C,sF HgS As above with CH, C(O) replaced by CH=CH (1) —63.6 (2) —113.0 (2-3) 8.0 (2-4) 4.5 365
(2-5) 8.0
C;sF4H,CIS As above with CH,-C(O) replaced by CH,-CHC1 (1) —636 (2) ~1149 (2-3) 8.0 2-4) 5.5 365
(2-5) 8.0
C,sF4Ho CHs(CF$)C=CF?C4H; (1) —58 (2) —80 (1-2) 12 318
C,sF4H,,08 As structure above with CH,-C(O) replaced by (1) —634 (2) —115.6 (2-3) 8.0 (2-4) 5.5 365
CH, CH(OH) (2-5) 8.0
C,5FsH; o NaOsS CGHSO@—C(CFQ’)(OH)-CF‘}’-SOZONa (1) =715 (2A) —108.5 (1-2A) 100 (1-2B) 11.6 211
(2B) —108.9
Cy5FsH,;50; F CF{ (1) =77.75 (2) —76.32 (1-2) 11.0 (1-3) 11.0 290(a)
(1)(2;{ = OCH,CH, (3) —59.06 (2-3) 17.1 *J(1,2-C) 300.5
F — 3J3-C1) ~4
CsH; OCH,CH,
C,sFeH 3N 5) (5) —1564 (6) —1552 (5-6)21.7  (5-8) 17.3 357(b)
®) (7) —552 (8) —1486 (5-7) 21.7 {6-8) 6.2
CF{ (6-7) 21.7 (7-8) 24.3
(@) N
CH,CH,
C;sF¢H,;sMoN,0S, [Mo(3-CsH;){C(CF;)=C(CF;)-CH,-CH=CH,} —58.14, —58.22 SJ(F-F) 88 161

(NO)(S2CN(CH;)2))

8
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Cy5FgH,, P

C15F7H1102

C,sF,H,,IOP
C,sF,H,,IOP

C,sF,H,,I0P
C,sF,H,,IOP

C,sFoH,;CINO,

C,+:FsH,;;CINO,

Cl 5F9H12A106
CisFoH,2NO,

Ci5FoH,;NO,

CISFIIHSN

CF{ F®

@F PF®Bu,
OCOCF,

CF{)-CF$-CF{'I-Bu";PO
CF{-CF@-CF{I'Bu',PO

(CF{),CF91-Bu*, PO
(CF3),CFI-Bu’;PO

CF{-CF@®-CF$-CF{ -CO,CH,CH,

pCIlC¢H, NH H
pCl-C¢H, - N=C(CF$-CF®-CF{-CF{)-
CH,CO,CH,CH;
[RC(O—)CHC(O—)R’ JAl
R = CH;, R’ = CF; (mixture of isomers)
As first C, sFgH, {CINO, above with Cl replaced by H

As second C,sFoH;;CINO, above with C]
replaced by H

CHY
AN

=N
CF$)-CF$"-CF$-CF#-CF{!

(1) —1420 (2) —1700 (1-2) 131 (1-3) 23

(3) -167  (4) —67.6 (1-4) 23 (2-4) 11
(P-3) 609

—759, —1436, — 1478,

—154.6, —~159.4

(1) —81.52  (2) —120.76

(3) —65.62

(1) -81.38  (2) —120.76

(3) —6532

(1) —=75.90 (2) —152.12

(1) =7572  (2) —151.9

(1) —81.2  (2) —1263

(3) —121.7  (4) —1092

(1) —812  (2) —126.3

(3)—1217 (4} —1138

~76.35, —76.44, — 7647, —76.48

(1) =815 (2) —1266

(3) ~1224  (4) —1094

(1) =815 (2) —126.6

(3) —1224 (4) —1144

(1) =819  (2) —127.5 (1-3) 105 (1-4) 2.60

(3) —1226 (4) —121.3 (3-5)156  (56) 0.9

(5) —104.6

367

368(b)

219(a)
219(a)

219(a)
219(a)

324

324

369
324

324

327
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C;sF H N CH, (1) —818 (2) —1273 (5-6) 2.55 327
HY (3) ~121.7 (4) —1207
_N (5) —109.4
CF$-CF{"-CF{)-CF@-CF{)
C,sF,,H,0 <6)CO-CH2 CF{V (1) =565 (2) —141.3 (1-2) 225 (5-6) 210 603(b)
. 5= (3) —139.9 (4) —1399 (4-6) 4.7
& 4 (5) —160.8 (6) —151.9
C,sF,,H,0 As above with CO-CHj replaced by C(=CH,)-O (1) =552 (2) —1403 (1-2) 236 (5-6) 20.5 603(b)
' (3) —~151.4 (4) —1392 (4-6) 3.0
(5) —~1619 (6) —1524
C,sF;,HgN, NCH®(CF{"), (1) —673 (2) —742 (1-3) 6.9 (1-2) .30 to 1.85 335
C.Hg NH
(CF{),
C,5F1,H oN,O RZ‘N——\(CFa)z R! = CH;, R? = pCH,CcH, —79.5, —74.1 J(F-F) 2.6 344(a)
R‘<\ o R! = pCH,C4H,, R = CH, —794, —75.6 J(F-F) 2.8
N-—/
(CF3),
C,sF1,H;oN,O NHR NR R = pCH;C¢H, —79.1, —77.5 J(F-F)3 344(a)

N%j . HN
(CFa)sz (CF3); (CF’)ZKO. (CF3),
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Ci5F12HoN;O

CISFI ZHIONZOZ

C,sF1,H 2N, O3

CXSFI 2H12N203
C15Fl ZHIZOZ

C15F12H13N3O3

CISFI 2H14NZO3

CISFl ZHlﬁNZO

(CF3),
CHj; NH

—
N CH,

He o _C(CF3),
As first C,sF;,H;,N,O above with R! = pCH;OH,
and R? = CH,4
CH;CH,0 (CF3;),
v "N
CH | H
B N /
(CF3);  CO,CH;
As above with H and CO,CH; interchanged
[(CF;),C(OH)C=CCH,CH, ],CH,
CH,;CH,0 (CF3),
JNTN
CH;, | /N
N/
(CF;); CO,CH,CH;

CH,CH,0 (CF3),
N
CH3/ |
N
(CFJ)Z C02CH3
(CH;); (CF3),
Y
N/
(CF3), OCH,CH,3

CH,

—79.2, —75.3
—79.0, —75.1 J(F-F) 28
—7038, —69.35

—72.1, —69.95

—-77.93

—743, —70.1

(1) —748  (2) =741 (1-2) 9.5

(3) —67.5t0 —66.4
(4) —664 to —654

—704, —68.6

344(a)

344(a)

347(a)

347(a)
237

347(a)

347(a)

347(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,sF,.H,00, [(CF;3),C(OHXCH,), 1,CH, —76.19 237
CsF,;HsCINO OH (1) =799 () —125.3 324
Cl Q 3) —122.2, —121.0
4) —1124
CFS‘)'CFZCFZCFfCF‘zz”CF(,” @
31
C,sF,;3HgNO As above with Cl replaced by H (1) —80.2 (2) —1256 324
(3) —122.3, —121.2
4) —1124
CysF, 4H;CIN, N__CF‘“(CFSZ’)Z (1) —1869 (2) -769 350(a)
__F® (3) —108.7 (4) —1164
a B CF®-CFP (5) —838  (6) —29.8
N F(G)
CysF L HoN, As above with Cl replaced by H (1) —186.5 (2) —77.0 350(a)
(3) —1100 (4) —1162
(5) —839  (6) —31.2
C,sF o H40, o SFUCFY), (1) —177.6 (2) =729, —740 (1-2) 151  (1-3) 469 350(a)
\ (3) =572 (4) —1238 (2A-2B) 5.6 (3-4) 13.2
CF§) {5) —~80.8  (6) —104.4 (3-6)273  (4-6) 7.3
(0] CF{)-CF{
OF
C,sFi6HLO, F (1) —120.7 (2) —1745 (1-2) 4.7 (2-3) 6.6 350(a)
O —-CF?(CF{), (3) =730  (4) —549 (4-5) 6.6
/ CF® (5) —1248 (6) —80.7

O—Zrprcrg

98
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C,sF,oHsO5P (CF&),CHOPF¥(C4H;)-0-C(CFY),-C(CF,),-0 (1) —67.8, —66.8 (P-3) 846 325
(2) =733, —715

(3) —45.5
C,6F3H,sN,0, 0 —64.7 284(c)
HN I CF3
0" ™N
CH,CO,CH, 0.
g\ Hi g
CH,COO' OCOCH,
C,6F3H,5N;O4 NH, R' = H, R? = CH,COO —62.94 284(c)
N/Ec& R! = CH,COO,R2=H —629
O//]'\N
CH,CO,CH,
H H
CH,COO R?
C,eFsH,40,Se CFY-CH®(SeC¢H;)-CH,-CH(CO,CH,CH;), —69.3 (12)9 315
C,6F.H,60, CFYCO,-C(CeHs)=CF®C H;, (1) =760  (2) =115 318
(5) S
C,6F.H 4055, @p (1) —636 (2) —1114 (2-3)80  (2-5)80 365
3 CF(}I) (2-4) 5.5

@ H O0SO,CH,
C,F4H,,0, CeHs"CFPH®-CHY(OCOCFY)CoH, (1) =755  (2) —1812 (2-3) 47 (2-4) 13 376
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,sFsH 0N, (CF3)2 —73.6 344(a)
C[ 7~ CeHjs
C,6F¢H;0,0,Rh, (nCsHs),Rh,(CO),(CF;C,CF;3) trans —55.09 371
cis  —5512
Cy6F6H12N,0 (CF;),C(OH):N=C(CsHs)"NHC,H; -833 344(a)
C,sF¢H,sNO, iz CF3 (1) —6137 (2) —58.18 (1-2) 7.8 LJ(F-C) 2754, 276.9 290(a)
CF; OCH,CH;,
OCH,CH,
07 NC4H;
C,6FsH,4N,0 cycloCsH, ;"NH-C[OCH(CF;),]=N-C¢H,,cyclo —66.3 'J(F-C) 236 372
C,¢FsH,,P CF{-CFY-C(CF{)=PBu, (1) —855 (2) =370 (1-2) 7.8 (1-3) 4.1 367
(3) —90.7 (2-3) 167
C,sFeHzOP CF{-CO-P(CsH,-CFPm), (1) =735 (2) —-844 (P-1) 15 348
C,sFoHgO,P CF{)-CO-P(O)(CgHy-CFP'm), (1) =713  (2) —845 348
Cy6F1,HsCoO; W [W(7°C5sH;)CO(CF3;C=CCF3),Co(CO), ] —48.68, —49.56 373
‘ (ratio 1:1)
C,6Fy,H;;0,PRh, [(nCsHs),Rh,(CO),(CF$'CCHACFY) |PF, (1) =512 (2) —544 (1-2) 12.5 (Rh-1) ~1.5 371
(2-3) 85 (Rh-2) ~1.5
(CF3),
C,6F1,H{,N,O CH, NH —749, -734 344(a)
N/)CHZ-C(CF3)2-OCH3
Cy6F12H1sN> GF ' (1) —69.3  (2) —59.5 (1-2) 85 (2-3) 15 304
CF@ NBu' (3) —11.8  (4) —107.7
CF4Y — (5) —-81.9
CF$-CF$!

NBu'

88
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C16F13HgNO,

C16F14H6N2

Ci6FisHgN

CI6F15H8N

C16F1sH4BrO,

Ci6F13HO

OH

O
</ CF4"CF, CF,CF, CF{'CFY)

3)

As C,sF{ H;CIN, above with Cl replaced by CH;

QO

CF(ZSL(CF(ZM)Z '(CFS_J))Z ‘CF;Z)'CF(; )

H,
HE

N

CF§(CF{); (CF{), CFPCFY

CF, CF, H
CF 7
3 ", Br
CF,
CF,CF, B
CF, CF;

e

CF; CF,

(1) ~80.1  (2) —1255
(3) —1222, (4) —1119
—121.1

(1) —186.6 (2) —76.9
(3) —=1107  (4) —1164
(5) =840  (6) —319

(1) —81.9  (2) —1270
() —1229 (4) —120.7
(5) —106.0

(1) —81.9  (2) —1278 (5-6) 2.50
(3) —123.5 (4) —1209t0 —121.4
(5) —109.6

—54.3, —56.3, —59.5, —66.5
(ratio 1:1:2:2)

—54.7, —56.7, —61.5
(ratio 1:1:4)

324

350(a)

327

327

352(c)

352(c)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CF;
Ci6F1sH4P> CFy# —58.5, —57.84, —57.74 $J(P-F) + J(P-F')] 374(c)
CF3E —P CF, 40.6, 38.4, 33.8
| _»
CF,
CF,
C,¢F sH4P; As above with/ ~61.06, —57.86, —57.82 1[J(P-F) + J(P-F)] 374(c)
41.7, 39.5, 39.5
7
CF,
CF,
CyeF,sH4P; CF, -P CF —62.84, —59.10 3[J(P-F) + J(P-F')] 374(c)
P 3 (ratio 2:1) 413, 38.6
CF,
CF,
CF, CF;
C,6F;sHg CF; —53.5, —55.1, —60.7, —66.9 352(c)
CF, \ (ratio 1:1:2:2)
CF; CF,
(CF3)s
Ci6FigHg —59.5, —61.9, —659 351(c)

(ratio 1:1:1)

06
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C16F18H6O

CXGFZAHIZOSP
C16F26H8

ClGFZGHSOZSZ

C16F26H8S2

Cl 6F3403S

C16F340652

C:,F3;H,;N,O,

CF§(CFy) CF§) o

E C(CF$")(CsH;5)OH

—— 00—
[(CF3),C-C(CF;),"O-P(CH;3),— 1,0
CF(sl"(CF‘ZI'M'CF‘;)'(CHZ)4'CF2'(CF2)4'CF3

CF{(CF¥),-CF$CH,"CH,'SO,'S-CH -
CH,CF(CF$"),-CF'®!

[CF{(CF§")s CF§CH, CH, $— 1,

CF{)-CF# CF#CF$80, CF$-CF
CF{-(CF$)),-CF$)CFy®

(CF{-CF@-CF$)-CF$)-SO, CF$)CF{-CF{)-CF$),

CH,CO,CH,. O
H-\HH/~H

CH,COO OCOCH,

(1) —1435 (2) —159.9
(3) 1179 (4) —76.7
(5) —8L5

—68.4

(1) —82.:5

(2) —122.9, —1244, —1272

(ratio 1:2:1)

(3) —1151

(1)6) —82.2 (3)(4) —113.2,
—1142

(2)(5) —122.1, —1234, —126.5

(ratio 1:2:1)

(1) —820

(2) —122.0, —123.6, —126.6

(ratio 1:2:1)

(3) —113.9

(1) —814  (2) —1258

(3) —1203 (4) —107.6

(5) —786  (6) —1242

(7y —1223  (8) —121.2

(9) —1258 (10) —81.5

(1) —81.0 (2) —1259

(3) —120.5 (4) —107.6

(5) —783  (6) —1243

(7) —121.5 (8) —121.5

—67.9

(1-2) 147.0

(4-5) 8.5

(4-5) ~8

375

308
314(a)

314(a)

314(a)

249

249

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

6

C,,F;H{,N,O; 0 —62.3 284(c)
N

N
(e

sugar as above

C,,F3H7N50, NH, —62.7 284(c)
N .
N~ N
I I CF,
-
sugar as above
Cy,F3H,,0,; Z-CF4-C[CH,CH,CH=C(CH,;),]=CHCO,CH,C¢H; —64.1 227
C,7F,H,,0, pCH; CeH -CHH(OCOCF{)-CHF®-C¢Hs  threo (1) —764  (2) —180.7 (2-3) 47 (2-4) 13 376
C-FH,0,; As above with F and OR group interchanged threo (1) =755 (2) —180 (2-4) 47 (2-3) 13 376
N_C6H4'Clp
C\-FeHoCLN:  + (cF, )2< NH —80.2 344(a)
CsH,Clp
C;7Fs¢H 00, CeH;5C(CF¥)=C(C¢Hs)-OCOCFY) =775  (2) —59 318
C,,FgH N, As C,,F¢HoCI;N; above with Cl replaced by H —80.1 344(a)
(CF3),
C;F¢H:N; R? NH R2=H, R' = pCH;C,H, -73.6 344(a)

AR R?=CH,, R! = C,H, -736
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Ci7FsH4N,O

Cl 7Fl 2H14N205

CI7FIZHI7N302

C1-F1.H» N30,
C17F1,H1gN, O,
C,7F12H;7M0,04P;

C.7F3H,CINO,

C,F3H,,CINO;

Cl 7F13H! ZNOZ

CisF3HzNO,

(CF3),C(OH)N=C(R')NHR?
R! = C4H;, R? = pCH,C.H,
R! = pCH3C6H4, Rz = C6H5

CH;CH,O (CF3),
/ N
CH, | Y, CO,CH,4
N
(CF;), CO,CH;

(CH;CH,); N (CF3),
/ N
H ! H
C 3 N /

(CF;), CO;CH;
As above with H and CO,CHj; group interchanged
[NCOC(CF,),(CH,),],CH,
Mo,(0,CCF;),[P(CH;3); 15

pClCH,NH H

CF{)CF@(CF§)), CF® CO,CH,CH,
/CF(Z“’~(CF(23’)3 CF@-CF{"

Cl-CeH, N=C
PLeTa “\CH,CO,CH,CH,

As first C,,F3H,,CINO, above with CI replaced by H

As second CF,3H,,CINO, above with Cl
replaced by H

—833

—-834

—70.5, ~69.4
—69.5, —69.2
—-71.9, —68.5
—73.34

—69.8, —72.5, —73.3, —73.8
(ratio 2:3:5:10)

(1) -8L1  (2) —126.1

(3) —1232, —1218

4) —108.9

(1) —81.1  (2) —126.1
(3) —123.2, —121.8
4) —114.

(1) ~81.5  (2) ~126.5
(3) —1229, —121.3
(4) —109.5

(1) =815  {2) —126.5
{3) —1229, ~121.3
{4) ~113.9

344(a)

347(a)

347(a)

347(a)
237
363

324

324

324

324
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C;+F;14H;gN,S (CH;);C-N=C=C (1)(3) —74.16, —75.79 268
[SCF®(CF{), )-C [CF*Y{CF{)), ]=NC(CH,), (2)(4) —164.30, —172.44
CH;
C,,F;sHgN (1) —820 (2) —127.6 327
O (3) —123.7 (4) —121.1
N (5) —104.6
CF{(CF{); (CF"), CFCFY)
CH;,
Cy7F1sH 0N o (1) —819 (2) —1275 (5-6) 2.48 327
H{ (3) —123.5 (4) —120.6t0 —121.1
=N (5) —109.3
CF{(CF{), (CF§), CF§? CFY’
Cy+F sH oN,S (CH,);C'N=CF-CH[SCF**CF{",]-C (1)(3) —73.03, ~75.19 268
[CF®(CF®),]=N-C(CH;), (2)(4) —158.80, —183.39
OH
C,,F;7HsCINO cl (1) —81.0 (2) —1243 324
O (3) —120.1, —119.1
N CF{-(CF)s-CF2-CF{ 4) —1116
C,,F;7HgNO As above with Cl replaced by H (1) —800 (2) —1252 324
(3) —121.0 4) —112.3
C,-F,1sHg (CF3)s —59.5, —63.3 351(c)

(ratio 1:2)

v6
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C17F18H8

C17F18H8

Cy,F1sH,505P
Cy1sF4H,1403
CisF,H,,0,
CisFaH140,

Cl 8F6H1 XC12N3

Cl 8F6H13N3
C,5F¢H,,AsCIN,O,

C,sFsH,sAuP

C1sF¢Ha0N4P;
C1sFoH,605P
CisF12H;0M0,N,05

CF,CF3
CF; CH,
CF,
CF; CF,
(CF3)s
H
CH;4

(CF$),CH-O-PBu',-O-C(CF{)),-C(CF,),-O
pCH;CO-C¢H, - CFPH®-CH®OCOCFY)-C4H;s threo
As above with pCH;CO replaced by pCH;0CO  threo
As above with pCH;CO replaced by oCH;0CO  threo
erythro

CH;N—C6HaClp
©Fn{ N
N=/
Ce¢H,-Clp
As above with Cl replaced by H
—— 1
[pCF;3-CsHyN-CO-N(CH;)—],AsCl
CF{’ CF,

CHY AuP(CH;)}(Cg¢H;),

RZN~§-N(R’)-P(NR2)'NR' R = CHj;, R' = oCF;CsH,
(CF,CH;0);P(CsHs),
Mo, (0,CCF3)4(NCsHs),

—53.5, —55.1, —60.3, —66.7
(ratio 1:1:2:2)

—61.1, —63.9, —66.7
(ratio 1:1:1)

(1) —648
(1) =755

@) 708
() —1839

(1) =753
(1) =75.5

@) —1973
() —193.7

—74.5

—74.5
—62.9

—60.1
—80.7
—69.8

(2-3) 47
(2-3) 47
(2-3) 45
(2-3) 47

(1-2)2

(P-F) 33

(2-4) 13.8
(2-4) 13.8
(2-4) 24

(2-4) 22.5

352(c)

351(c)

325

376
376

376

344(a)

344(a)
377

323

378(a)
266
363

D 03 papuoq dnoad €D e ur 1[N durion)

$6



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,sF:H,sNO CF, CF; ~59.9, —63.5 305(c)
\ =
CeH,, N3, 81 \
‘ =
CF; CF,
C,gF2HauN; trans —73.0, —68.9 J(F-F) 10 335
(CHg)zCHCH2<\/: i}ﬂ)z cis —72.5 —674 J(F-F)9
CF3):  ¢tH,CH(CH,)
CyoF1;H,6M0,0,P, Mo, (0,CCF;), [(CH;),PCH,P(CH,), ], —69.5, —69.9, —73.6 363
(ratio 1:2:10)
CsF3H4NO, As first C,,F;3H;,CINO, above with Cl replaced by (1) —814  (2) —126.6 324
OCH, (3) ~1232, —1216
(4) —109.4
CsF13H14NO; As second C;4F,3H,;CINO, above with Cl replaced by (1) —81.4 (2) —126.6 324
OCH, (3) —1232, —1216
4) —113.9
OH
C,sF s HsNO, CH,O@E@ (1) =806 (2) —1256 324
CF&)-(CFP").-CF2-CFY" (3) —124.7, —121.1
R TR e @) —1119
C,sF15Hs0 CF,CF3CH, —527, —57.1, —61.5 352(c)

e

CF, CF,CH,

(ratio 1:1:4)

96

uoqred01pAY sneydife pazeanies B Jo O 0) papuoq .



CISFIBHIO

CIBFIBHIO

C,sF;oHgO,PS

C18F24H504P
C18F30H12N306P3
CioF4H;3,N;3Siy

C,oF¢H,3NO,S

Ci9FgH sNO3S
C19F6H15N3

F, CF,
CH,
CH,
CF 3CF,
(CF3)e

CH,
CH,
(CFY),

©@

F'Z’ PFe~

(CF3),

I'_O
[(CF3),CC(CF;3),"0O — 1,P-CeH;
(CF{)-CF-CH$-0)s P3N,
Me$'Si-NRSiF'?(NR’SiMe;)-NHR
(R Pri, R’ = mCF{'C¢H,)

CO-S-CH,-C4cH;
(CF3)2C=C
NH-CO-C¢H;

(CF3),CH-C(CO,H)(SCH,C¢Hs) NH-CO-C4H;
As C,,F¢HCl;N; with Cl replaced by CH;

—532, —55.2, —60.3, —66.8

(ratio 1:1:2:2)

—60.3, —63.6, —67.3

(1) =709, =720  (2) +89.5

—69.8, —70.3
(1) —829 (2) —1235
(1) —63.15 (2) —119.25

—-579

—59.9
—80.1

+5J(F-F) 8.0

(2-3) 120

2-3)09  'J(Si-F) 236.6
3J(Si-F) 1.3

4J(F-F) 8

352(c)

351(c)

379

380
353
381(b)

382(a)

382(a)
344(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,oFsHgAuP CFYy) CF® (1) —569 (2) —476 (1-2) 14.7 (P-2) 8 323
CH;CH, AuP(CH;)(CgHs),
CFY)
C,FsH gN,0 (CHY),N CO-C¢H;3(3-CF;)}(4-NMe,) (1-2) 0.65 316
C,oF,,H;(N,O CGHS.N-—\(CF;,)Z —789, —74.2 J(F-F) 2.6 344(a)
CeHy 0]
\
(CF3),
C,oF,,H,,CINO, pCICsHoNH  H (1) —81.3  (2) —126.7 324
— (3) —123.5, —122.5, —1216
CFY)-CF(CF$); CF® CO,CH,CH, (4) —109.3
CF{"-(CFY)s-CF$-CFYy
C,oF,;H;,CINO, pCl-C¢H,'N=C (1) -81.3 (2) —126.7 324
CH,CO,CH,CH, (3) —1235, —122.5, —1216
(4) —114.5
C,;oF,,H;,NO, As first C,4F;,H;,CINO, above with Cl replaced by H (1) —81.5  (2) —126.8 324
(3) —123.3, —1224, —121.8
4) —109.8
C,oF,,H,,NO, As second C;4F,,H,;CINO, above with Cl (1) —81.5 (2) —126.8 324
replaced by H (3) —1233, —1224, —1218
(4) —114.4
CyoF3H;; ©'© —570 383
H C4H,CFj0
As above with H replaced by OH —552 383

C10F3H130

86
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C20F3Hl 5
C20F3H,;50
C20F3H220P
C30F3H,,0.P
C20FsH;6NOsS

C20F6H17N3

CoFsH22AU;P,

C20FsH3,04

C20F12H2N;0

CioF1:HsP;

C10F2H30M0,04P,
C30F,,H3,M0,04P,

(CsHs);CH-C4H,CF ;0
(CeHs), C(OH)CeH, CF30
CF5CO-P(CeH,Me;-2,4,6),
CF,CO-P(O)CsH,Me;-24,6),
(PHO-CoH, ), C(CF{")-CF¥?-SO,~ CsH;NH*

CH
ﬁ C¢H,CH3p
N\
(CF;), N
N=/
CgH,CH;p
CF; CF, R = P(CH;),C¢H;
R-Au AuR
R‘Cll-I—CIHR2 R! = C¢H,;, R? = C;H,,CO,CH;
o O
CF; CF;
RZN—\(CF3)2 R! = C4Hs, R?2 = pCH;CcH,
R \ O R! = pCH,CgH,, R?> = CcH;
N—
(CF3),
CF,
CF5 fP
CF, (CH;)e
\_»
CF;

Mo,(0,CCF3)4 [P(CH,CH;);],
Mo,(0,CCF;), [Me, PCH,CH,PMe;, |,

—58.1

—544

726 (P-F) 18
—712

(1) —606  (2) —91.0 (1-2) 133
—746

—50.5 *J(P-F) 1.5
~78.82

—790, —74.4 J(F-F) 2.6
~79.0, ~74.3 J(F-F) 2.8
—58.14, —57.54 1UJ(P-F) + J(P-F')] 496, 54.1
—69.8, —73.7

—74.1, ~758

383
383
348
348
211

344(a)

323

384

344(a)

313(c)

363
362
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1oF 17 H14NO; As first C,oF;,H,,CINO, above with Cl replaced by (1) —81L.5  (2) —126.9 324
OCH, (3) —1234, —122.5, —121.6
(4) —109.1
CyoF17H14NO, As second CoF,;H;;CINO, above with Cl replaced by (1) —81.5  (2) ~126.9 324
OCH, (3) —1234, 1225, —1216
(4) —1140
CF,
CyoFsH,,0 CF; y "CH; —53.5, —54.7, —56.7, —60.3 352(c)
CF, CH, (ratio 1:1:2:2)
CF, CH,
CF
3 CF3CH3
C, F3H,40; —67.25 385
C,:F,HyClOS (1) —63.5 (2) —113.0 (2-3) 8.0 (2-4) 5.5 365

{2-5) 8.0

001

uoquea01pAy dueydije pajeinies e Jo O 0} papuoq |



C,,FoH,,0OP

CZIFQHIZP

C21F1 ZH6C12N202

C21F (;H,Cl;N,

C2 IFIZHBNZOZ

CZlFl 2H9N4

ortho
P=0 meta
s para
CF;
ortho
p meta
3 para
CF3

(CFY),CF

N CFPCFY
c o
o

Cl

3 4
(CF(31 ))ZCF(Z)CF‘Z )CFg )

As C,,F | ,HCl,N,0, above with Cl replaced by H

As C,F,H,Cl,N, above with Cl replaced by H

—558
—63.5

—58.0
—634
—63.6

(1) —74.1
(3) —1150

(1) —74.0,
—75.0
(3) —1133

(1) —740
(3) —1150

(1) —74.,
—75.1
(3) = 1135

386
(P-F) 55 386
(2) —1772 350(a)
4) —82.5
(2) —171.5 350(a)
(4) —84.0
2) —1770 (1-2) 6.8 350(a)
) ~82.0
2) —1780 (1-3) 58 (2-3)92 350(a)
4) —819
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C, Fi4H oN,S pR-CcHNH R=H (1)(3) —71.24, —74.46, —75.56 268

R SCF(CFY (ratio 3:6:3)

Q (CF3™) (2)(4) —156.68, —174.38
SCF“(CF%"),

C,,F¢H,,0,P (CF{)-CHZ0),P(CsHs), —80.3 (1-2) 89 266
C,,FgH,6CILN, P, As C;gF¢H,,N,P, above with R = CH,CH; and R’ = 2CF,,4Cl- —-60.5 (P-F) 33 378

C¢H,
C,,F¢H,3Au,P, As C,,F¢H;4Au,P, above with a ligand of P(CH;),CsH;5 —53.9 323
C,,FgH, 5N, P, As C,gF¢H, 4N, P, above with R = CH,CH; and R’ = oCF;C4H, —-59.2 (P-F) 33 378
C,,FcH360, As C,0F¢H;,0, above with R' = C;,H,; and R? = C;H,CO,CH, —78.89 384
C;,FsH360, As C,oFsH,3,0, above with R' = CgH,, and R* = C,H,,CO,CH, —7882 384
C,,FsH;c0, As CyoF¢Hj3,0, above with R' = CgH,; and R?> = C;H,,CO,CH; . —79.66 384
C,,F 3 Hy6Mo,N,Og - M0,(0,CCF3)y <<E N> 2 -70.3 363
C,3F¢H 4N,0, N-CO-C¢H,CFap VJ(F-C) 272 2J(F-C) 35.7 387

/ 3J(F-C) 2.7
N-CO-C¢H4-CF;p
C,3FsH, 0N, As above with CO replaced by CH, LJ(F-C) 271 2J(F-C) 32.3 387
3J(F-C) 40
C,3F,H5N,0, As C,,F;,H(CI,N,0, above with Cl replaced by CH; (1) —740  (2) —176.6 350(a)
(3) —1145 (4) —823
As C,,F,H,CI,N, above with CI replaced by CH, (1) —74.5, (2) —178.0 350(a)

C23F12H13N4

—752
(3) —1133 (4) —819

701
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CyaF 14 H14N2S

C24F6H,0NiO6S,

C,4F¢H;00:5:Zn
Cy4F¢H,00,PdS,
C14FcH00,PtS,

C24F6H2004SZZn

C24F¢H3004Pd,

C,4F2Hy;,M0,04P,
C14F15H27N503

Cy4F30H4P,

As C,,F,,H,,N,S above with R = CH, (1)(3) —70.48, —73.69, —75.13
(ratio 3:6:3)

(2)(4) —157.43, —172.17

H R = 3,5(CH;0),C¢H; —74.8
R\C4§\§C/CF3 Ni
|t il
S (o) 2
As above with Ni replaced by Zn and R = pCH;CH, CsH, —-76.1
As above with Ni replaced by Pd and R = pCH,CH,0-C¢H, ~73.7
As above with Ni replaced by Pt and R = pCH;CH,0-C¢H, -73.6
As above with Ni replaced by Zn and R = pCH;CH,0-C¢H, ~76.0

G
G
4

" ——PdOCOCF, |/,

Mo,(0;CCF3)4[P(CH;);CeHs 1 ~69.7, =727, —73.2

As C,,F,;HgN;0; above with R = n-C,Hy-C(CF;),-0 ~73.03
CF;
CF, —61.18, —58.17, —57.93,
cF.—| T~ CFs ~57.58, —56.52
EP CF (ratio 1:1:1:1:1)
CF, 3

b

CF, ﬁ 'JCF3
|
CFs CF,

1J(F-C) 2839 2J(F-C) 342
3J(F-C) 2.0

1J(F-C) 2858 2J(F-C) 332
3J(F-C) 2.0
1J(F-C) 285.1 2J(F-C) 3322
3J(F-C) 2.0
1J(F-C) 286.1 2J(F-C) 33.7
3J(F-C) 2.0
1J(F-C) 286.1 2J(F-C) 33.1
3J(F-C) 2.0

J(F-C) 293 2J(F-C) 41

3[J(P-F) + J(P-F")]
40.6, 37.2, 372, 40.6, 38.6

268

388

388

388
388

388

389

363
237

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

C,y4F4:H ;NgO4 P4 (CF{)-CF-CF$ CHY-O)g P3N, (1) —803  (2) —126.2 (1-3)9.0 (3-4) 12.5 353
(3) —120.2

C,6F3H,,03P, © [e) 0o —783 (1-2) 8 (P3-1} 4 359

1 I
m‘CHm(CFS”)'O'P
C,6F3H;3505P, cycloCgH, ;- P(O)(Ph)-C(CF;)(OH)-P(O)(Ph)(cycloCsH, ;) —855 348
Cy6FoH,,04PdS, As C,F¢H,0NiOgS,; above with Ni replaced by Pd and -~737 LJ(F-C) 285.22J(F-C) 34.2 388
R = 3,4,5(CH;0);C¢H, 3J(F-C) 2.0
C,6FsH,408S,Zn As C,cF¢H,4,05PdS, above with Pd replaced by Zn —76.1 YJ(F-C) 286.1 2J(F-C) 33.8 388
3J(F-C) 20

C,6F6H440, As C,oF¢H;,0, above with R! = C3H,; and R? = C;{H,,CO,CH, —78.84 384

Cy6F12Hs5M0,04Ps  Mo0,(0,CCF;),[Me,PCH,CH,PMe; |3 -75.1 363

C,6F;3HssM0,05P,Sig Mo,(0,CCF;), [PSi(CH3)3 12 —170.1 363

C,7FeH,50,P (CF3);—0 — 8436 290(a)

CH,CH,0 P(CeH;5),
CH,CH,0
C27F14H;;N3S PR-CsH,-NH-C(=CN-C4H, ‘Rp)-C[SCF?(CF}"), ]=C[SCF“Y(CF}"),]-NH-CsHs Rp 268
R=H (1)3) —73.56, —7545

(2)(4) ~163.60, ~174.53

CysF3H,50,P, PhCH, P(O)(Ph)-C(CF,)(OH)-P(QO)(CH,Ph)Ph) —854 348
—796 (1-2) 8 ®-1) 1 348

C,sF3H,,0,P, PhCH,-P(O)(Ph)-CH(CF,)-O-P(O)CH,Ph)Ph)

411
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C,3FsH,oBrP

C30FsH,5AI0

CyoF10H36AU, P,
C3oF 12H5A10,

C30F14H23N3S

CsoF15H7,0;5P;
Cj:F¢Hs3,Au, P,

C32Fl 2H26N3P

C32F12H54Mo0,04P;
C33FH,,AIOq

C33FoH,,4AI0,

C;3F;H;,M0,04P,

C33F18H24N6

[CF{-C(CgH;)=CF®-CF$)-P(CgHs), ]Br

Z-isomer (1) —60.6 (2) —934 (1-3) 23
(3) —106.6 (P-2) 87
E-isomer (1) —553  (2) —95.0 (1-2) 12

(3) —102.0 (P-2) 78

As C;5FgH,,Al04 above with R = C¢H;s and R' = CF; —76.03, —76.09, —76.14, —76.21
(mixture of isomers)

As C,oF¢H;,Au,P, above with R = PCH;3(CoHjs), -529 4J(P-F),

As C;sFoH;,AlOq above with R = pF***C¢H, and (1) —76.07, —76.12, —76.17,

R’ = CF{ —-76.22
(2) —102.67, —102.80, —102.88,
—103.01

As C,;F4H,;N;S above with R = CH; (1)(3) —72.80, —74.84
(2)4) —163.86, —174.36

(mCF 3;C¢H,), P(O)}CHZCF{M)-O-PO(mCF,C4Hy), (1) —80.5 (1-2) 7

As Cy,FsH;4Au,P, above with a ligand of PCH3(CgHs), —-50.8

CFy___CF,
CF3| | CF, —58.3, —59.7, —63.7, —68.3
N, I‘i\
pPh), CeHu

Mo,(0,CCF;),(PBu';), —70.6

As C,5FoH,,Al04 above with R = pCH;C¢H, and —76.00, —76.08, —76.12, —76.23

R’ = CF, (mixture of isomers})

As C,sFgH,,Al0, above with R = pCH;0OC:H, and —75.89, —75.98, —76.02, —76.12

R’ =CF; (mixture of isomers)

—70.6, —72.8
(ratio 10:1)

Mo,(0,CCF;),(Ph,PCH,PPh,)

RN NR R = (CF;),CHN=C(CeH;)— —714

N
R

(2-3) 19

(1-3) 17

(P-1)2

332

369

323
369

268

348
323

306(c)

363
369

369

363

344(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C34F¢Hs6AU,P, As C,,F¢H,,Au,P, above with a ligand of —53.1 323
PCH;(CgHs),, and with CH; on Au replaced by
CH,CH,
C,,F,H,;.M0,03P;  Mo,(0,CCF;), [PCH5(CsH5), 1, ~70.5 363
C;sFgH;oFeP, Fe(CsH;)(CF;CH=CHCF;)[(CsH;),PCH; ], —55.3 (gem to Fe, trans to H) J(F-F) 14 390
—61.5 (gem to H, trans to Fe)
H
C;36FoH;30C0048; R\cfg__\_C/CFs co R =pCH;CH,0CH, —75.1 LJ(F-C) 286.1 2J(F-C) 34.2 388
T H 3J(F-C) 2.0
S ?O 3
Ci6F gH3oNg As C3;3F gH,,Ng above with R = (CF;),CH'N = C(C4HsCH,p)—  —71.5 344(a)
CaoFgH36C00,8;  As Ci6FyH;30C004S; above with R = 3,4,5(CH,0),CsH, —752 LJ(F-C) 2842 2J(F-C) 34.2 388
3J(F-C) 2.0
C,oF¢H;3oP, Pt (Ph;P), PtC(CF,;)=C-CF; 3J(Pt-F) + 66.5 391
3J(P-F) + 3J'(P-F) + 10.6
2 1
C41F3Hp,ClLO,P,Pt (- Pt[P(C4HLClp)s ], —170.15 (F-C4)32  (P-F)09 392(b)
\e (Pt-F) 114
CF§?
C,,F3H;33A5,0,Pt As above with Cl replaced by H and P by As —70.34 (F-C5) 281 (F-C4) 32 392(b)
(Pt-F) ~9
C,,F3;H;30,P,Pt As above with Cl replaced by H —69.74 (F-C5) 279 (F-C4) 32 392(b)
(F-C3) ~3 (P-F) 1.1
(Pt-F) 114
C,,FoH,,AlO, As C,sFgH,,A104 above with R = -C,oH, and —75.85, —75.90, —75.93, —76.00 369
R’ =CF,
~70.1 363

C44F13H30M0,04P;

Mo;(0;CCF3)4[P(CsHs)a 1,

901
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CaoF1:HesM0,05P;,  Mo,(0,CCF;), [PcycloCsHy )31, —-170.7 363
0
CasF3H3oN,05 HN | CF, RI=H -643 284(c)
N R? = (CeHs)sC
(CsH;);COCH;
H-\HH/~H
R20 R*
Ca6F3H;oN,04 As above with R! = OC(CsH;); and R? = H —64.3 284(c)
CsoFsH;,BINO,,Os;P,
[(Ph3P);N][0s3(CO),0{CFsCH=CHCF,}Br] 3J(F-H) 8.6, 8.2 393

CssFoHs N;OP,W  {W(N,H,)(Ph,PCH,CH,PPh,),(CF;CO,)} " {(CF5CO;),H} 394
—727, —740
(ratio 1:2)

CeoF3HsiN,OGP,W  W(N,CgH3(NO,),)(Ph,PCH,CH,PPh,),(CF,CO,)  —74.5 394

Ce,F-HosN,OgP,W  {W(HN,C¢H3(NO,),)(Ph,PCH,CH,PPh,),F} *{(CF,CO,),H} "~ 394
—76.2

2. CF; group bonded to nitrogen

CF;H,N CF{¥-NHY —499 (1-2) 104 174

CF,HN CF{-NHOF® (1) —=742  (2) —1276 (1-2)26.7  (1-3)9.5 178

{2-3) 51.0

CF;NOS CF{¥-NSOFY (1) —483  (2) +473 (1-2) 8 181

CFsNS CF{)-NSF@ (1-C)264 (2-C)83 182

CF;NS CF{) NSF@ (1-C)264 (2-C) 74 182

C,F3H;N,0 CF{-NH'?-CONH, —57.06 (1-2) 3.6 174

C,F,H,NO CF,"NH-OCH, -713 178
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FsNO CF{)-NF“4-CO-F*® (1) -679 (2) —71.5 (1-2) 13.2 (1-3) 132 198
3) -79 (2-3) 46.3
C,F¢HNO CF{)-NH®-OCFY? 1y =715 (2) —67.7 (1-2) 2.8 (1-3) 8.3 178
(2-3) ~0
C,F;HN,O CF{)-NH?-CO-CN —~594 (1-2) 4 174
C,F,H,NO, CF{""NH'?-CO,CH; -57.7 (1-2) 3.5 174
C,F,HgNO CF{"NH'Z-OCH,CH, ~70.9 (1-2) 9.6 178
CyFgH3N CF{-N(CFPH™)-CFH (1) —-59.1 (2) —96.75 (2-4) 59 (3-5) 51 213
(3) ~170.9
C;F,H,N CF{)-N(CFPH®), (1) ~570 (2) -976 (1-2) 6.0 (2-3) 58.1 213
C;F;H;N CF{)-N(CFPH®), (1) -570 (2) —977 (1-2) 6.9 (2-3) 576 218
(1-C1) 2640 (2-C2) 250.2
(2-C1) 1.93
C,F,NO, CF{"N(OCFZ)-CO-F® (1) ~644 (2) —672 (1-2) 4.3 (1-3) 14.5 198
(3) 8.2 (2-3) 5.2
C;F;NO; CF{'"NF#-CO-O0CFy (1) —679 (2) —75.1 (1-2) 11.9 220
(3) ~69.0 (1-3) =~(2-3) <05
C,FgHN (CF{"),N-CF2H® (1) -563 (2) —980 (1-2) 8.00 (2-3) 564 218
(1-3) 0.67 (1-C1) 267.5
(2-C2) 254.1 (1-C2) 2.04
C;FgCINO (CF{"),N-O-CF2Cl (1) —~69.5 (2) -394 (1-2) 8 222(a)
C;3FgN (CF;:N —~558 (F-C) 269 218
C,F3;HgNO CF{-NH'?-O-CH(CH,), -70.5 (1-2) 9.6 178
C,F¢H,CINO (CF3),N-O-CHCI-CH, —69.5 222(a)
C,FcH;NOS (CF;),N-O-CH,SCH,4 —-70.0 243(a)
C,FcH;NO, (CF3),N-O-CH,-OCH,4 ~-70.1 242(a)
C,F,H,;NO (CF§{V),N-O-CFPH®-CH{Y 1) -702 (2) —125.1 (2-3) 60 (2-4) 18 222(a)
(CF),N-O-CF@-CHY (1) =696 (2) —748 (1-2) 8.5 (2-3) 14 222(a)

C,FgH,NO

801

uoqIEd0IpAY dpeydije pajeInyes e jo ) 0} papuog 4



CF1oN,0
C.F, HN,O
C,F,;CIN,0
CFuN,

CsF,H; (N
C,F,H,,NO

CsF,HN,0,
CsFeN,0;

CsFgN,

CsFgN,

CsFoH,CINO,

CsFoH,CINO,

CsFigH;N,

CF{N=CF®-O-N(CF{),
CF{"NH-CF#-O-N(CF$"),
CF{)-NCI-CF?-O-N(CF¥"),
(CF{V),N-CF@NF® CF{

CF{"-NH®-C(CH,);
CF{"NH®"0-C(CH,);

CF,N-CO-C(=NH)-N(CF,)-CO

1
CF,-N-CO-CO-N(CF,)}CO
(3)
VRN
N/ F\N
(CFPLN ©
(k)]
7N
N F 'N

5 N(CF$),

(CF{"),N-O-CH, O-CF{-CH®F™Cl

(CF{"),N-O-CF®CI-CF$-OCH,

H® F®
(L) o ()
CF{ N N CF§$9Hu®

“,
F(Z.S)F

(1) =583 (2) =710
(3) —44.5
(1) =578  (2) ~678
(3) —69.4
(1) ~646 (2) ~69.7
(3) =719
(1) ~839  (4) —689

—51.0
—~69.7

—58.9, —58.1
—59.06

(3) —648 (5 —57.8
{6) —95.9

(3) 563 (5 —67.5
(6) —58.5

(1) =701  (2) -886
3) ~156.5

(1) —68.3, —68.8

(2) =783 (3) —920

(1) =577 (2) —65.7

{(3) —~58.5 (4) ~102.0
(5) —97.65 (6) —101.05
(7) =797  (8) —1452

(1-3) 11.5

(1-2) 120
(2-4) 120
(1-2) 70
(12) 8.5

(3-6) 35

(3-5) <4

23) 11
(3-4) 48

(2-3) 126
(4-10) 55
(6-7) 181

(2-3) 290
(3-4) 120
(1-C1) 254.9

(56) 7

(5-6) 3

(2-4)4

(4-5) 228
(5-10) 59

. (8-9) 64

248(a)
248(a)
248(a)
250

255
178

174
174

260(a)

260(a)

242(a)

242(a)

213
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Molecular formula

Structure of compounds.

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

CsF, HN,

C,F,H,NOSi
C6F3H1 ONOZ

CgF¢HsN

CoF H;N

CeFsHsN

CoFeHeBIN
CeFsH BIN
CeFsHoNO,
CeF10N30,

CGFXIHZNZ
CGFIZHZCIZNZOZ
CsF12H4N,O4
C6F14H2NZOZ

C,F,H,CIN

5) 4)

CF{! N\F/N CF{'H
2)

CF3'N=C(CN)-OSi(CH,),
CF{-NH?-CO-OC(CH,),

(CF3)2N\_/:
(CFa)z-N\—\\

(CF,);N-CH(CH,Br)yCH=CH,
E-(CF3);N-CH,-CH=CHCH,Br
(CF,);N-O-CH(CH,)-OCH,CH,
(CF{),N-O-CF@-N=CF®-ON(CF{"),

CF$)-N(CFPH'®))-CF$-CF#-N(CF$H™),

(CF{"),N-O-CH,-CCl,-ON(CF@),

[(CF3),N-OCH; ],0

(CF$),N-O-CH, CF$-ON(CF),

pCF3NH-CoH,Cl

(1) —=56.55 (2) —62.65
(3) —99.9  (4) —91.65
(5) —9335

~56.2
—57.28

—-62.0

—61.1

—-51.7

—56.5
—598

—69.12

(1) =703  (2) =655

(3) —429  (4) —71.1

(1) =529  (2) —9645
(3)4) —98.4 (5) —94.9

(1) —7038 (2) —66.88
—68.3

(1) =712 (2) —86.15
(3) —69.75

573

(1-2) 32

(2-6) 55 (5-7) 58

213

174
174

271(a)

271(a)

271(a)

271(a)
271(a)
242(a)
248(a)

213

222(a)
242(a)
222(2)

255

011
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C,F HN
C,F,H,N
C,FsHgBrN

C,F¢HyBrN

C,F HgBrN

C,FsHgBrN
C,F4HyCIN,O

C,F,CI,N

C,F,0N,O

C,F;,HgN,0,8
C,F,,HN,0,8
C,F,;HgN,0,8

C,F3N;s

CeFsH,N

CF3 NH-CgH,
oCF{UNH-C,H, F?
(CF;);N-CH(CH,Br)-C(CH;)=CH,

(CFg)zN'CHz H

=

CH3 CH;BI‘
(CF3);N-CH,, _ CH;,
H CH,Br

(CF3);N-C(CH,)(CH,Br)CH=CH,
(CF3),N-0-C(Cl)=N-C(CH,),

@ 3

CFY) N
©

(CFS”);N-O(@N

3) )

(CF,),N-0O-CH,-CH[ON(CF,),]-SCH,
(CF;);N-O-CH,-CH [ON(CF,), ]-S(O)CH,
(CF,),N-O-CH,-CH[ON(CF,),]-SO,CH,

SIF

N
R(’( \>Ra R? = R® = (CF3),N
N=N

)

—55.7
(1) =567  (2) —1322
—550

—58.9

—58.2

—48.6
—69.4

(1) =711 (2) —1388
(3) — 1445 (5) —1429
(6) —132.8

(1) =70.5  (2) —66.0
(3) —159.1

—68.8, —70.3
—68.45, —68.4
—69.2, —68.1

(3) =573 (5) —69.7
(6) —578

—58.0

(5-6) 4

255
255
271(a)

271(a)

271(a)

271(a)
248(a)

542(b)

248(a)

243(a)
243(a)
243(a)

260(a)

299(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsF¢H,N (CF, )2N® —57.7 299(a)
CyF HgBrN R! g2 R' R* R® R* 299(a)
(CF3,N R? H Br H H -550
Y/ H H H Br -554
“R* H H Br H -3555
CyFgHgBrN Br, WN(CF3) —552 299(a)
CyFsHCIN As first CgFgHgBrN above with  R!' R? R® R* 299(a)

H d H H -552
H H H G -558
H H C H -58

CgF¢HgCIN As second CgF¢HgBrN above with Br replaced by Cl —555 299(a)
CgFgHgIN As first CgFgHgBrN above with R' = H, R? =1, -549 299(a)
R3=H,R*=H
CgFsHgIN As second CgFgHgBrN above with Br replaced by I —55.2 299(a)
.CF®
CyFHsN,0, o NOWER (1) —676 () —747 300(a)
CF{N
CgF¢HgN;0,Si CF3~N-CO-C[=NSi(CH3)3]-N(CF3)-'CO —58.1, —58.5 174
CgF¢H,oBrN CH,=C(CHj;)-C(CH;)(CH,Br)-N(CF3), —48.1 271(a)
CyFgH oBrN Z-(CF;3),N-CH, C(CH;3)=C(CH;)CH,Br —58.5 271(a)

E-isomer —58.7
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CgFsH,oBrN
CgF,,HgN, 03
CgF1sN,Os
CgF2,HgN,O,

CoF¢HCINO
CoF4H,NO,

CoF.H,N,0

C9F1 2H9N302

C9F18N6

CioF4HsN;
C10FsHgN,O

C,oF¢H{3NO

C,oFsH,3NO

C1FsHgN,OS
C12F1,H NGO,

C12F24H6N406S

C14F4H10N2

ey

Br
(CF;);N-O:CH,-CH[ON(CF,),]*OCH,CH,
{CF{N=C[ON(CF¥),1},0
{[(CF§"),N-OCF$](CF{")N},Hg

(CF,);N-O-CHCI-C4H,
(CF3),N-O-CH,-O-CgH;

N(CFY{"),
CF&”N

[(CF3);N-O],C=N-C(CHj3);

o Ve
N=N

R1=R2

CF{)-NBu-CF»=NBu'
(CF3),N-O-CH(CN)-C¢H,

(CF;,);N—O-HIHOCHZCH3
(CF3)2NOOCH2CH3

S |
(CF3;N=),S8-N(CH,CH;)CO-NBu'
[(CF;);NO],C(CeH;)CN
[(CF3);N-O-CH, CH(ON(CF;),)].80,
C¢Hs'N =CF‘2’-N(C6H5 )-CF{

=R’= (éFs)zN

—54.7

~71.00
(1) —57.5

(1) —483

@3) —59.1
~67.7, —69.0
—69.25

@) -70.7
(2) —68.7 (1-3) 9.5
(Hg-1) 73.3

(1) =578  (2) =707
—70.34

(1) —574 (2) —583 2-3)2

(3) —57.1

(1) —67.5 (2 —
— 683

(1-2) 14.7

—55.3

—55.6

—46.6
—66.5
—170.5, —69.1

(1) =562 (2) — (1-2) 14.1

271(a)

242(a)
248(a)
248(a)

322(a)
242(a)

299(a)

248(a)
260(a)

255
322(a)

299(a)

299(a)

345
322(a)
243(a)
255
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Molecular formula Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

C6FsH;,CINO (CF;);N-0-C(C¢H;),-CO-Cl —65.70 370(a)
C,6FsH1NO; (CF,),N-O-C(CsH,),-CO,H —65.62 370(a)
C,oF¢H,,N,0, (CF53);N-O-C(C4H;),"-CO-NH, —653 370(a)
Cy5F1:H;0N,0; (CF3),N-O-CO-C[ON(CF;), J(C¢Hs), —67.3, —66.05 370(a)
3. CF3 group bonded to oxygen

CF,0,8 CF{'0S0,F® (1) —5945 (2) +43.71 (12)69  (1-C)272.1 179(a)
C,FsHO,S CF{0S0,0CF@H® (1) —58.54 (2) —87.03 (2-C2) 270.6 (2-3) 68.1 179(a)
C,Fs05S CF{’080,CF® (1)2) —74.7, —53.1 (1-2) 38 203(c)
C,F,0,8 (CF;0),S0, —59.13 179(a)
CsF4O,P (CF;0),PO —556 (P-F)6 226
C,F,H,NOS CF{S0,0-CHY-CF®(NO,)-CH®-OH (1) =720 (2) —1394 (2-3) 14 (2-4) 14 231
C,F;H,0, CF{'0-CF®-CO,CH, (1) =551  (2) =787 (1-2) 10 239
C,FeH, 0,8, (CF380,CH,), -75.3 207
CsF,H;0, CF$'0-CF@-CF®-CO,CH, (1) —548  (2) —866 1-2)9 (2-3)2 239

(3) —1203
CeF4HsO5 CF{PO-CF?(CO,CH3), (1) —54.6 (2) —1204 (1-2) 9 239
C,F,H,CI0 pCF30-CH,-Cl —58.76 280
C,F,H,NO, pCF,0-C4H,-NO, —58.41 280
C,F,H,NO pCF,0-CeH, NH, —58.98 280
C,FeHeOs CF{0-CFP-CF3(CO,CH,), (1) —545 (2) =782 (1-2) 9 (2-3)7 239
(3) —170.2
H
C,1F4H O CH,CO0 H3O J— (1) —589 (1-2) 0.8 (2-3) <0.5 342

(5)
©H \H OF/ ‘g

CH,CO-O H@

(2-4)480  (2-5) 120

141
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C,,F,H,,0, As above with OCF; and H®, and F® and H® (1) =543  (2) —2208 (2-3) 17 (2-4) 50.5 342
interchanged (2-5) 30.0 (2-6) ~2
H
Q
C,,F,H,,0 VHSHs \ OCFY! (1) =588  (2) —2099 (1-2) 125 (2-4) 485 342
115403406 . (s 2 —58. —209. - . - L
CH,CO-0" \H “F/ 'H® (2-5) 130 (2-6) 3.5
CH,CO-0O HW (2-3) <0.2
C.sF.H,,0 (CsHs),C(OCFY))-CF*H, (1) =480 (2) —2124 366
C,sFsH,,0 (C¢H5),C(OCF{)-CF¥H 1) -492  (2) —1248 366
C,6F.H,,0 0.0 (1) =500 (2) —1816 (2-3) 47 (2-4)7 366
CF{O CF®H®-CHYY
C;6FsH,;0 As above with CFH replaced by CF, (1) —49.3 (2) —101.0 (2-4) 18 366
4. CF4 group bonded to phosphorus
C,F;H,CL,P CF{)(CH@)PCl, (several isomers possible) +30°C —74.1 (P-1) 1146  (1-2) 0.7 188
—80°C -76.7 90.5
C,F¢H;P CHS‘J\ F (1) =690 (2) =259 (P-1) 157.5  (P-2) 909 188
P—F13) (3) —86.5 (—100°C) (P-3) 1026  (2-4) 9.0
Can/ ra (12170 (1-3)22
(2-3) 50.80
C,F4H,PS g FO (1) —16.1  (2) =248 (P-1)927  (P-2) 1057 201
CHyY ‘~]',_F(3, (3) =762  (4) —692 (P-3) 1081.5 (1-2) 41.0
CF(;,/ # " (at —90°C) (1-3) 710  (1-4) 120
(2-3) 820  (2-4) 160
(3-4) 40 (P-4) 1688
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F4IP (CF3),PI —55.6 (P-F) 76 176(a)
C;FsHgPS CH; FY" (1) —180  (2) —264 (P-1) 728 (P-2) 860 201
“p_s (3) —69.8 (1-2) 50
cre” por \CH, fat —50°C)
C,F¢H;0P (CF{"),POCH{ —644 (P-1) 86.1  (1-2) 0.5 214
C,F¢H,OPS (CF{),P(S)OCHY —71.6 (P-1) 116.5 (1-2) 04 214
C,F¢H,0OPS (CF{"),P(O)SCHY —~706 (P-1) 1090 (1-2) 0.6 214
C,;F¢H,PS (CF;),PSCH, —56.0 (P-F) 780 189,
208,
209
C;FsH;PS, (CF3),P(S)SCH; —70.0 (P-F) 104.5 214
C,F¢H,PSe (CF;),PSeCH; —546 (P-F) 73.3 189,
209
C,F¢H;PTe (CF3),PTeCH, —51.1 (P-F) 659 189,
209
C,FgH;PS (CF{M),PF&3SCH, (1) —674 (2) -387 (P-1) 130.5 (P-2) 867 201
(3) —451  (at —100°C) (P-3) 906
C,FyPSe (CF{"),PSeCF$ (1) -538 (2) —312 (P-1)780  (P-2)19.2 209
C3FoPSe (CF{"),PSeCF$¥ (1) —460 (2) —31.2 (P-1) 780  (P-2) 19.0 189
(1-2) 11
C,Fi;H,P, CF/PPPAHCH,;), —26.7 (P2-1) +37.2 (P3-1) +23.6 234
(1-C1) 319.1
C,F¢HsOP (CF;),POCH,CH,; —65.0 {P-F) 87.2 214
SI(F-H) or  SJ(F-H) 0.3
C,F¢H;OPS (CF,),P(O)SCH,CH; -71.1 (P-F) 108.5 214
C,F¢H,OPS (CF;);P(S)OCH,CH, —720 (P-F) 116.3 214
C,F¢H;0,P (CF,),P(O)OCH,CH, —735 (P-F) 121.8 214
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C,FoHsPS
C,F4H;PS,
C,FsHeAsP

C,FeHsP,
C,F, o H;PS

CsF¢H,OP
C.F¢H,0PS
C,F.H,0PS
C,F¢H,0,P
CsFeH,PS
C,F¢H,PS,
CoF,H,OP
C4F¢HyOPS
CoFsH,PS
CoFHoPS,
CyF3HCrOsP
C3F3HgMoO P
CsF H O ,PW

CyF¢H,Fe,04P,

.CgFsH,Fe,O¢P,

CgF¢H3CrOsP
CyF¢H;3;CrO5PS
CgF¢H;CrOsPSe
C3F¢H3,CrOsPTe

(CF1),PSCH,CH,
(CF3),P(S)SCH,CH,
(CF3),PAs(CH3),

(CF3):PP(CH3);
(CF{),PFO(SCHY)

(CF§"),POCH(CHY),
(CF3):P(O)SCH(CHs),
(CF3),P(S)OCH(CH;),
(CF3),P(O)OCH(CHj3),
(CF;),PSCH(CH;),
(CF3),P(S)SCH(CHs),
(CF4"),POC(CHY);
(CF{"),P(0)SC(CH{),
(CF3),PSC(CHj3),
(CF4);P(S)SC(CH3),
[CF3P(CH;), ]Cr(CO)s

As above with Cr replaced by Mo
As above with Cr replaced by W

(CO),
Fe

(1)
CF3\ / /CF(33)

P'— Fe—p?

@y (CO); pw

As above with CF$ and H* interchanged

[(CF3);PCH;]Cr(CO)s
[(CF3):PSCH; JCr(CO)s

As above with S replaced by Se
As above with S replaced by Te

—57.1
—70.4
—46.9

~46.4

(1) =617  (2) =792
(at +30°C)
—65.6
—713
~726
—724
~570
705
—659
—64.7
—56.7
—~70.7
—67.6
—678
—67.4

—47.0

(1) —48.3  (2) —442

-60.7
—578
—56.6
—548

(P-F) 7194
(P-F) 103.7
(P-F) 60.0

2J(P-F) 64.3 3J(P-F) 7.9

(P-1) 103.7  (P-2) 980
(1-2) 165  (23)25
(P-1)880  (1-2) 02
(P-F) 107.8
(P-F) 114.1
(P-F) 118.3
(P-F) 80.3
(P-F) 103.0
(P-1)883  (1-2)02
(P-1) 847  (1-2)08
(P-F) 812
(P-F) 103.4
(P-F) 64.4
(P-F) 67.8
(P-F) 63.8

(1-275 (P1-1) 67

(1-2)75  (3-4)8
(P1-1)62  (P2-2) 63
(P-F) 72.3

(P-F) 74.1

(P-F) 70.5

(P-F) 62.8

214
214
208,
209
208,
209
201

214
214
214
214
214
214
214
214
214
214
295
295
295

298

298

295
208
208
208
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgFs¢H3;MoO;P [(CF;3),PCH; ]Mo(CO)s —6L.5 (P-F) 76.7 295
CsFsH3MoOPS [(CF3),PSCH; ]Mo(CO)s —58.0 (P-F) 76.8 209
CgFsH3sMoOsPSe As above with S replaced by Se —574 (P-F) 74.6 209
CgFsH;M0oOPTe As above with S replaced by Te —56.0 (P-F) 66.9 209
CsF¢H,0PW [(CF3),PCH; ]W(CO); —62.1 (P-F) 76.7 295
CgFoCrO;sP [(CF3);P]Cr(CO)s —54.3 (P-F) 84.0 295
CgFgMoO ;P As above with Cr replaced by Mo —-55.5 (P-F) 85.0 295
CgFgMoO;PSe [(CF$"),PSeCF{? ]Mo(CO)s5 (1) —684  (2) -33.0 (P-1)832  (P-2)5.7 209
CsFy05PW [(CF3);PIW(CO); —56.2 (P-F) 850 295
CgF,,H,;N,P, [(CF;),P(CH3)NCH; ], Isomer [a] —61.8 {eq) 2J(P-F) 108 *J(F-H) 10 309
—64.6 (ax) 32 14
Isomer [b] —60.3 (eq) 112 10
—64.8 (ax)
CoF¢HgAsCrO P [(CF,),PAs(CH,), 1Cr(CO)5 —43.5 (P-F) 65 208
CoFgHgAsMoO P As above with Cr replaced by Mo —51.0 (P-F) 58.0 209
CoFgHsCrOsP, [(CF;),PP(CH;),]Cr(CO);4 —43.6 (P-F) 58.8 208
CoFgHsMO0O P, As above with Cr replaced by Mo —44.8 (P-F) 61.0 209
CoFsH,;,CrO,P, [CF;P(CH3),],Cr(CO), cis —68.0 (P-F) 61.0 295
trans —68.2 (P-F) 61.0
C,oF¢H,,M00O,P, As above with Cr replaced by Mo cis —67.4 (P-F) 64.9 295
trans —68.8 (P-F) 65.4
Cy0F¢H;,04P,W As above with Cr replaced by W cis —67.8 (P-F) 654 295
trans —69.1 (P-F) 66.1
C,oF;12HgCrO, P, [(CF3),PCH; 1,Cr(CO), cis —60.2 (P-F) 68.8 295
trans —61.2 (P-F) 70.0
C,oF{,H¢M0O,P, As above with Cr replaced by Mo cis —60.9 (P-F) 733 295
trans —61.4 (P-F) 76.3
C,oF1,HsO4P, W As above with Cr replaced by W cis —63.3 (P-F) 73.3 295
trans —64.5 (P-F) 74.5
C,oF,3CrO, P, [(CF3);P],Cr(CO), trans —54.2 (P-F) 79.0 295
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C,0F15MoO,P, As above with Cr replaced by Mo —~544 (P-F) 82.3 295
—~55.1 (P-F) 83.4
C,oF, OP, W As above with Cr replaced by W —552 (P-F) 83.4 295
—55.7 (P-F) 84.6
5. CF5 group bonded to sulphur
CF;H;GeS CF{IS-GeHY -33.0 (1-2) 1.85 173
CF;3H;sGe,S CF{S-GeHP-GeHY —29.4 (1-2) 1.85 (1-3) 1.50 173
CF,0,S CF{SO,F® (1) —8121 (2) +3529 (1-2) 17.9 179(a)
CF,0,S CF{SO,F® (1) —7332 (2) +3790 (1-2) +183 (1-C) —3180 180
(2-C) +549
CF,0,S CF{"SO,F (1) =728 (2) +383 (1-2) 18.1 171
C,F;H,S8Se CF{S-SeCHY —4.1 (1-2) 0.5 189
C,F3H;3STe CF3S-TeCH,4 —-372 189
C,F,C1,058 CF{’SO;CF@(Cl, (1) -744 (2) —106 (1-2) 54 194
C,F,0,8 CF§SO;COF® (1) —=726  (2) —8.68 194
C,FsBrO,S CF{'SO;CF#Br (1) =744 (2) —16.8 (1-2)44 194
C,F;ClO;S CF$'S0;CF2Cl (1) =743 (2) —250 (1-2) 4.2 194
C,F¢H,GeS, (CF{MS),GeH? —28.0 (1-2) 2.10 173
C,F6H,8,Si (CF$8),SiHY -310 (1-2) 2.02 (Si-1) 4.15 200
C,F¢CINS (CF3),S=NC(Cl —66.8 202
C,Fs0,8 (CF;),80, —81.62 (F-C)3274 179(a)
C,F¢0,SSe CF§'S0,8¢CF{¥ (1) =779  (2) —-302 (1-2) 4.2 (Se-1) 9.2 172,
(Se-2) 146  (1-C1) 329 193
(2-C2) 337
C,FeSSe CF{'S-SeCF{ (1) —4385 (2) —3965 (1-2) 3.8 196,
172
C,F¢SSe CF{'S'SeCF{ (1) —436 (2) —393 189
C,F,NS (CF{),S=NF® (1) —664  (2) ~500 202
C,;F3H,Br(Cl,0,8 threo-CF ;S0 -CHCI-CHBrCl —74.00 206
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C;F3H,C1;0;58 CF,;S0,-CHCI-CHCl, —74.40 206
C,F;H,ClO;S CF;S0;-CH,CH,Cl —7541 206,
207
C,F3HgAsS CF;5As(CH3), -320 208,
209
C,F,HPS CF,S-P(CH,), —354 (P-F) 150 189
C,F3;HgPS CF;S'P(CH;), —34.5 209
C;F5sH,BrO;S CF{'SO;-CF¥H*"-CH®'F*'Br (1) —74.84 (2) —130.74 (1-2) 6.0 (1-3) 1.0 206
(3) —159.08 (2-3) 19.5 (2-4) 53.0
(2-5) 6.4 (3-4) 44
(3-5) 48.4
C,F;H,BrO,S threo-CF{'SO,-CF@H®-CF®H® Bt (1) —7490 (2) —131.14 (1-2) 5.8 (1-3) 18 206
(3) —159.34 (2-3) 255 (2-4) 52.5
(2-5)6.2 (3-4)44
(3-5) 49.0
C,FsH,BrO;S CF{'SO;-CF¥-CHS Br (1) —7486 (2) —67.66 (1-2) 5.7 (2-3) 10.1 206
C;3FsH,ClO;3S CF{'SO;-CFPH™-CH®F®Cl (1) -7493 (2) —13248 (1-2) 6.0 (1-3)08 206
(3) —154.18 (2-3) 158 (2-4) 56.1
(2-5) 3.1 (3-4)5.2
(3-5) 48.0
C3FsH,ClO;S8 threo-CF§'SO,-CFPH®-CH®'CIF® (1) —7501 (2) —133.68 (1-2) 54 (1-3) 1.8 206
{3) —154.66 (2-3) 20.5 (2-4) 54.5
: (2-5)3.2 (3-4) 6.0
(3-5) 480
C;F;H,ClO;3S8 CF{'SO;-CF#-CHSCl (1) —7487 (2) —70.30 (1-2) 5.7 (2-3) 104 206
C,3FsH;,0,8 CF{’SO,-CF@-CHY) (1) —7556 (2) —58.64 (1-2) 5.3 (2-3) 144 206
C;F5BrCl,0,8 CF${’S0Q;-CCl,-CF?'Br (1) —7438 (2) —61.95 206
C;F5ClL,0;8 CF{'SO5-CClL,CF#Cl (1) —7447 (2) —67.78 206
C3FgH,04S, (CF3580;),CH, -75.5 207
C;F¢BrClO;8 CF{'SO,-CF@CI-CF$+Br (1) —74.36 (2) —7266 (1-2)70 (2-3) 6.7 206

(3) —6533 (4) —65.29
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C3F6C1,0,8
C,F,BrO,S
C,F,Cl0,S

C,F304S;
C,F,HS,Si
C3F5AsS
C3FyN304S,
C,F3HsN,04S
C,FgH,04S,
C,FyBrO;S

C4F100682
C4F1 ZNZSZ

C4F1 2N408s10

CiF12N4OsS,,

C.F,,S.Si
C,F,HNO,S
C,F,H,NOGS
CsFsHiN;O(S;
CsFoHeO4S,
C,F,H,NOS,

CF{’SO; -CF@CI-CF{'Cl
CF{SO, CF@-CF$Br
CF{SO,-CF@-CF$'Cl

(CFIS0,),CFY

(CF{IS),SiH®

CF{ISAS(CF@),

(CF,SO,NSS),
CF380,0CH,-C(NO,),"CH,0H
(CFYSO,CHPF®),
CF{'S0,-CF®-CF®Br-CF{

(CF§'SO;CF),
[CF3),S=N—1,

(1) —7438 (2) ~—744
(3) —70.59

(1) —7435 (2) —82.89
(3) —69.51

(1) —7437 (2) —8387
(3) —73.86

(1) =73.75 (2) —46.70
278

(1) —304 (2) —496
—720, =729 (2:1)
~724

(1) —7484 (2) —138.65
(1) —7436 (2) —75.50
(3) —142.35

(1) —7418 (2) —84.93
—673

CF,50,'N-§-N(SO,CF,)-S-$:N(S0,CF,)-S-N(SO,CF,)§-S ~719

(CF3SOZI\‘I‘S_)4
S —

(CF3S),Si
CF,80,0CH,C(NO, XCH,0H),
CF{'S0,0-CH$)-CF®(NO, )-CHSOCH,
(CF380,0CH;),C(NO;),
(CF,S80,0CH,),CH,
(CFISO,0CH$),CF?NO,

_Sn(CH;),Cl

CsF3H,sCINO,SSiSn  CF,SO,N

SSi(CH,);

—79.2

—270
—748
(1) =729  (2) —1380
—720
—755
(1) =718  (2) —136.7

—79.2

(1-2) 1.0
(1-2)55  (2:3)32
(1-2)57  (2:3)18
(1-2) 40

(1-2) 165  (Si-1) 7.1
(1-2) 1.3

(1-2)75  (2-3)55.1
(1-2)56  (1-4)06
(2-3)90  (244)90
(3-4) 9.0

(1-2) 5.5

(Si-F) 5.15

(2-3) 15 (2-4) 15

(2-3) 14

206

194,
206
206

194
200
189
225
231
194
206

194
202

225

225

200
231
231
231
207
231

225
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Molecular formula Structure of compounds Chemical shifts (ppm} Coupling constants (Hz) Ref.
C¢F,H;CI,NS, R'S R!'=CF;,R2=CFCl, (1) —4485 (2) —2253 267
! Vg2 R' = CFCL,, R = CF, (1) 2216 (2) —4560

N

H
C4F,H,CI,NS, R‘sz/ \>SR2 R! = CF,, R? =CFCl, (1) —44.60 (2) —2191 267

N
H
C¢FsH,CINS, As above with R! = CF; and R? = CF,Cl (1) —4482 (2) —29.48 267
CeFsH;CINS, R'S R' =CF;, R? = CF,C1 (1) —45.76  (2) —29.75 267
(/ §SR2 R! =CF,Cl, R? =CF, (1) —3024 (2) —45.15

N

H
CoFsH,NO,S, (CF380,0CH,),C(NQ,)(CH,0H) -724 231
CoFoH,,Ge;N,0,S;  CF380,N-Ge(CHs), N(SO,CF;) Ge(CH,); —79.6 225
CoFoH,sN,048,5i,5n CF4S0;N-Sn(CHs), N(SO,CF;)Si(CH;),-0 8i(CHy), —77.1 225
CeF,BrO;S CF{80,-CF(CF,);CFBr (1) —73.82 206

(remainder —110.93 to —138.55)
C¢F,ClO1S As above with Br replaced by Cl (1) —73.96 206
(remainder —115.55 to —139.50)

C,F,H,CIS pCF;8-CsH,Cl —424 281(c)
C,F3H,NO,S pCF,8-C¢H, NO, —410 281(c)
C,F3H;08 p-CF;S-C¢H,-OH —433 281(c)
C,F,H;S CF,S-CgH; —429 281(c)

C,F,HeNS PCF,S-CoHy NH, —439 281(c)
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C;F3Hy,0,58

C,F H,NS,

C,FoH,NS,

CgF3HgAsCrO5S
CgF3HgAsMoO ;S
CgF3HgCrO;PS
CyF;H,MoO,PS
CgFe¢H, 0,8,
CgF¢H,S

CgFgH,S,

CgFsH gN,0,5,5n,
CgFsHsN,04S;8n,
CgFgH gN,045;8n,

CsF11NO,S,

CyF;,HNS,

CgF(,AgNS,

CoFoH,§N3;06S;5n;

O

OH
SO,CF,—— Osopn

“H,/ — SCF{"
CF{'s SCFY"
N
H

As above with CF$’S and H* interchanged

[Cr3;SAs(CH3),]JCr(CO)s

As above with Cr replaced by Mo
[CF38P(CHj;), ICr(CO)s

As above with Cr replaced by Mo
pCF{MS-C¢H,-SO,CF,
pCF{IS-C¢H,-CF;
pCF38-CsH,SCF;
[CF38O;N(Sn(CH3);)5— ]
[CF380,;N(8n(CH;);)— [,.8=0
[CF380;N(Sn(CHy);)— 1,80,

(CF{’50,),N ""'

—75.3 (keto), —48.9 (enol)

(1) —4408 (2) —4296
(3) —44.10

(1)(3) —43.99, —45.00
(2) —4384
—294
—296
—~318
—335

(1) —403
(1) —414
—416
—759
-79.1
—-746

(1) =705 () —138
(3) —158  (4) —144

2y 3
CF;S SCF¥ (1) —4326 (2) —42.16
CF3S</ \>SCF‘3" )

N

H
As above with H replaced by Ag —42.85, —44.08
CF3SOZ-I~'I-Sn(CH3)2-N(SOZCF2)~Sn(CH3)2-N(SOZCF3)§n(CH3)2 —81.4

(1-2) 1.78

(P-F)32

203(c)

267

267

208
209
208
209
281(c)
281(c)
281(c)
225
225
225

597

267

267

255
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz} Ref.
C,oFsH;NO,SSn (CH,);SuN(SO,CFy") o (1) —78 (2) —146 597
(3) —165  (4) —158
() 3
C,,F3H,,HgS;04 (CF350;)HgCsH;s+[(CH;),S01, —71.7 341
C,FeHgN,O5S; (CF3S0,;"N=),S'NBu'-CO-NBu' -178.1 345
SCF, SCF,
C,,F,,H,HgN,S, N-HgN —44.26 267
SCF, SCF,

C,,F;H;,P,PS cis-[Pt(CH3}SCF; {P(CH,CH,),)] (Pt-F) 93.0 360
C14FsH36HgO,Ss [Hg((CH3),50)6 I(CF380;), —78.0 341

SCF, SCF,
C.F,sH,HgN, S, CF@Is == NHeN JSCFs (1) —43.54 (2) —4242 267

8 —H

SCFYY SCF;
C,¢F,, HgN,Sg As above with H replaced by SCF, —41.82, —4347 267
6. CF5 group bonded to any other element
CF;H CF{'H@ —78.6 (1-2) 79 171
CF;HSe CF,SeH —249 172
CF3H;BrGeSe CF;3Se-GeH,Br —-24.1 173
CF,H,GeSe CF{'Se-GeH —255 (1-2) 1.60 (Se-1)255 173

44!
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CF3H;Ge,Se

CF;BrHg
CF;BrSe
CF;Br;Sn
CF,Cl
CF;ClHg
CF,CIlOSe
CF,CiSe
CF,Cl1,0PSe
CF;Hgl
CF;l
CF3;NOSSe
CF,
CF¢BK

CF,GeNa,

C,F,H,Cd

C,F;H;Hg
C,F;H;Hg

C,F;H,SSe
C,F;H;S¢
Cng,HaSCZ
C,F,H,Te
C,;F3H3Zn
C,F;C1,SSe
C,F,Cl;Se
C,F,HgN
C,F,NOSe
C,F,NSe

CF{'Se-GeHY’-GeHY”

CF;HgBr
CF;3SeBr
CF3SnBr;
CF,Cl
CF;HgCl
CF,8¢(0)C1
CF;SeCl
CF,SeP(O)Cl,
CF;Hgl

CF;l
CF;Se'NSO
CF,
CF(SI)Bng)— Kt

CF{IGeF@F®~ Na*,

CF,CdCH,

CF,HgCH,
CFHeCHY

CF{'Se-SCHY
CF;Se-CH;
CF{Se-SeCHY?
CF;Se-TeCH;
CF;ZnCH,
CF,Se-SCCl;
CF,Se-CCl,
CF3;HgCN
CF;Se'NCO
CF;Se'CN

—282

—33.53
—396

—48.7

—30

3321

—66.5

—419

—274

—34.38

173

-414

—66

(1) =773 (2) —156.0

(1) —14.05 (2) +454

(3) +42.1

(CF3;CO,NH,; internal reference)
—31.1

—356
—38.57

—40.2
-37.5
—383
—-33.0
-378
—378
—50.6
—3595
—433
-312

(1-2) 1.60  (1-3)1.30
(Se-1) 27.3
(Hg-F) 18622

(11°Sn-F) 868 (*!7Sn-F) 822
(Hg-F) 1912.6

(P-F) 8
(Hg-F) 1744.1

(1-B) 336  (2-B) 407
(1-2) 146  (1-3) <03
(2-3) 23.7

(*11Cd-F) 301(*13Cd-F) 316

(Hg-F) 941
(1-C1) —3602 (1-C2) +12.2
(1-2) —0.5

(1-2) 0.5

(1-2) 0.4

(Hg-F) 1603.2

173

175
172
176(a)
171
175
172
172
177
175
176(a)
172
171
183

184

187

187
175

189
172
189
189
187
172
172
175
172
172
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F,(C1,0,88e CF{'Se-SO,CF2Cl, (1) —306 (2) —584 (1-2) 71 (Se-1) 100 172,
(Se-2) 85  (1-C1) 338 193
(2-C2)342 (1-C2) L6
C,F,Cl,8Se CF{Se-SCF@Cl, (1) —3847 (2) —230 (1-2) 7 196
C,F,Cl,SSe CF{"Se-SCF?Cl, (1) —388 (2) —234 172
C,F,Cl,Se CF{I’Se-CF¥Cl, (1) —346 (2) —195 (1-2) 7.0 (Se-1) 3.5 172,
(Se-2) 27.7  (1-Cl1) 3340 193
(1-C2)25  (2-C2) 349
(2-C1) 1.3
C,FsClO,SSe CF{’Se-SO,CFCl (1) =303 (2) —604 (1-2) 56 (Se-1) 12.7 172,
(Se-2) 6.9 (1-C1) 338 193
(1-C2) 1.2 (2-C2) 340
C,F;5CISSe CF{#'Se-SCFCl (1) —393  (2) -29.5 (1-2) 5 196
C,F;CISSe CF{Se-SCF2'Cl (1) -393 (2) —296 172
C,FsClSe CF{’Se-CF¥Cl (1) =325 (2) —202 (1-2) 7.5 (Se-1) 3.9 172,
(Se-2) 7.8 (1-C1) 3335 193
(1-C2) 29 (2-C2) 345
C,FsClTe CF{Te-CFZCl (1) =232 (2) —144 172
C,F¢H,GeSe, (CF$Se),GeH®? —243 (1-2) 1.94 173
C,F¢H,Se;Si (CF{Se),SiHE —253 (1-2) 1.77 (Si-1) 5.4 200
C,F¢Br,Te (CF3),TeBr, —45.5 172
C,FsCd (CF,),Cd -304 (*''Cd-F) 355*3Cd-F) 372 187
C,F¢Cl,Te (CF3),TeCl, —482 172
C,F¢Hg (CF;),Hg —330 (Hg-F) 1290 187
C,F¢Hg CF{"HgCF{ —36.43 (1-C1) —3553 (2-C1) +24.5 175
(1-2) +49 (Hg-1) +12636
C,FeSe CF{¥SeCFP —319 (Se-1) 1.1 (1-C1) 3315 172,
(2-C1) 4.1 193
C,F¢SeO (CF3),8¢0 —592 172
C,F¢Se; CF;Se'SeCF; —380 172
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C,F4Te
C,F¢Te,
C,F¢Xe
C,F¢Zn
C,FgBK
C,FgSe
C,FgTe
C,F,0GeNa,

C;F3;HgAsSe
C;F;HgAsSe
C,F,HPSe

C3FgH3AsS
C;FgH;AsSe

C;F¢H3AsTe
C;F¢Se,
C;F,HSe,Si
C,;F,AsSe
C3F5AsSe;
C,F4BrSn
C,F,Gel
C3FgNSe,
C;FyPSe,
C;F;;GeNa

C4F3HoGe
C,F3;HgHgNO,P
C,4F;HySn
C,FgHgAsP

(CF;);Te
CF;3TeTeCF,
(CF;3),Xe
(CF3)2Zn
(CF{);BFP” K
(CF{"),SeF@
(CF{),TeFy

(CF{),GeF@?~ Na*,

CF;Se‘As(CH,),
CF;Se-As(CH,),
CF,Se-P(CH,),

(CF{),As-SCH®
(CF"),As-SeCH®

(CF{"),As TeCH?
(CF3S¢),CSe
(CF,Se),SiH
(CFM),As-SeCFQ)
(CF,Se),As
(CF3);SnBr
(CF3);Gel
(CF,Se);N
(CF;Se),P
(CF{);GeF®~ Na*

CF,Ge(CH,),

[CF;HgP(CH;); INO;

CF3Sn(CH,),
(CF3),As-P(CH,),

—21.8

—26.6

-96

—380

(1) =760 (2) —181.3
(1) —532 (2) —68.8
(1) =536 (2) —1253
(1) —14.13  (2) +47.1
(CF3CO,NH, as internal

reference)
—26.0

—258
-29.0

—521
-50.0

—46.6

-37.17

—233

(1) -476 (2) —2438
—28.1

—42.2

—55.1

—454

—29.8

(1) —15.10 (2) +60.5
(CF3CO,;NH, as internal

reference)
—61

—34.14
—49.3
—43.6

(Xe-F) 1940

(1-B) 296  (2-B) 58.3

(1-2) 14.5

(1-2) 0.5
(1-2) 0.49

(1-2) 0.44

(1-2) 12 (Si-1)5.14
(1-2) 1.1

(*17Sn-F) 656(''°Sn-F) 678

(1-2) 9.5

(F-C) 338
(Hg-F) 14116 (P-F) 43
(F-C) 356
(P-F)75

172
172
204
187
183
172
172
184

189
209
189,

189
189,
209
189
196
200
189
172
176(a)
176(a)
172
172
184

233
175
233
208,
209
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

C,FsHgAs,

C4FoH,Ge
C,F,Ge
C,F,,Ge
C,F,8¢,Si
C4F,8n
C.F,Sn
C¢FsH,(CdO,
)

CsFeFeO,
C,F;Hs;Hg
CgF3HgAsCrOsSe
CyF3HgAsMoO;Se
CgF3HgMoOsPSe
CgFsH3AsCrOsS
CgF¢H3AsCrOsSe
CgFsH3AsCrOsTe
CgF¢H3AsMo0O;Se
CgFgH,,CdO;
CoFHgAsCrO;P
CoFsHgAsMoOsP
CgFsHeAs,CrO5
CoF¢HgAs;MoOj5

C,0F6H,;,CdO,

C12F6H;0CdN,

N T T NDQa

(CF3);As'As(CH;),

(CF3);GeCH,
(CF;),Ge

(CF;),Ge

(CF3Se),Si

(CF3)4Sn

(CF,;),5n
(CF3),Cd(CH;0CH,),

cis-(CF3),Fe(CO),

CF;HgC4H;

[CF;3SeAs(CM;), JCr(CO)s

As above with Cr replaced by Mo
[CF3SeP(CH;), IMo(CO)s
[(CF3),AsSCH; ]Cr(CO)s

As above with S replaced by Se
As above with S replaced by Te
[(CF3),AsSeCH; ]Mo(CO);
(CF;),Cd-[CH;OCH,CH,OCH,CH,0CH; ]
[(CF53);AsP(CH;), ICr(CO)s

As above with Cr replaced by Mo
[(CF3),AsAs(CH,), ]Cr(CO)s

As above with Cr replaced by Mo

(CF3),Cd-2 ( { \

O

(CF3),Cd-2CHsN
CE.SeNP(C.H:).

—41.8

—54.5
—46

—51.1
—225
—43

—39.7
—36.3

+2.9
—36.71
-25.2
—24.8
—278
—54.3
—524
—50.8
—520
—344
-40.0
—41.3
—40.8
—40.0

—340

—31.8
—45.1

(F-C) 330.7

(Si-F) 3.31
(F-C) 349.2

(**7Sn-F) 514 (*1°Sn-F) 537
(**1Cd-F) 461(*13Cd-F) 493

LJ(F-C) 365 3J(F-C) 44
(Hg-F) 1006.8

(*11Cd-F) 48(*13Cd-F) 471
(P-F) 1.2
(P-F)39

(*''Cd-F) 457 (''3Cd-F) 476

(*''Cd-F) 354 (!'3Cd-F) 374

208,
209
176(a)
233
176(z)
200
233
176(a)
272,
176(a)
273
175
208
209
209
208
208
208
209
176(a)
208
209
208
209

176(a)

176(a)
172
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B. Fluorine nuclei in a CF, group

CF,HCl
CF,HCIO,
CF.H,

CF,Br,
CF,CINaO;S
CF,Cl,
CF,0

CF,S

CF,Se
CF3;HCIN

CF;HO,S

CF;HO,S

CF,CIO,S
CF,0,
CFN,0,S,
C,F,H,Cl
C,F,H,
C,F,CL0,
C,F,Cl,
C,F;Cl,
C,F,H,CINO,S,
C,F,H,0,8
C,F.H,NO,S,
C,F,l,

CFPHAC]
CF{’H?-CO,CI
CF{IHP

CF,Br,
CF,CI'SO3;Na
CF,Cl,

CF,=0

CF,=S
CF,=Se
CF{CI'NHPF®

CFEI YH®-SO 2F(Z)

CF{H®-080,F®

CF{CISO,F2
CF,(OF),
CF)(NSOF),
CFYOH?-CHYCI
CF,HCH,
CF,CI-CO,Cl
CF,CI-CCl,
CF{CI-CF2Cl,
CH'CI-CF{ N(SO,F?),
(CF{IH®0),50,
CHY-CF$)N(SO,F?),
CF,I-CF,I

—-72.8
—1237
—143.6

—-63.1

(1) =770

(1) —119.93

(1) ~86.77
(1) ~59.5

(1) —409
—120.1
—110
—60.4
—65.1
(1) ~68.0
(1) ~75.5
—86.42
(1) —63.0
—59.6

@) —1277

(2) +37.70

(2) +4289
(2) +316

(2) +46.4

@) —-720
(2) +63.0

(2) +619

(1-2) 62.7
(1-2) 529
(1-2) 50.1

YJ(F-C) 357

1J(F-C) 325

1J(F-C) 309

1J(F-C) 367

1J(F-C) 408

(1-2) 27 (1-3) 12.8
(2-3) 50

(1-2) +39 (1-3) +519
(2-3) +39  1J(F-C) —2850
2J(F-C) +39.1

(12)53  (1-3) 682
1J(F-C) 276.5

(1-2) 8.7

LJ(F-C) 273 2J(F-C) 62
(1-2) 9.5

(1-2) 556 (1-3) 134

(1-2)96  (1-3) 150
(1-2) 69.0
(1-2)93  (1-3) 156

171
192
171,
283
182
171
182
395
395
395
199

180

179(a)

dnoad ? D) e ur P[ONU duLIONf
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397
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C:F40,S, lo el SOZ\CFZ —95.7 399
\SOZ/
C,F,HBrCIS CH*®BrCI-CFy®)-SFFW (1) =793 (2) —885 (3-4) 145 (2-3) 16.2 221
(3) +432 (4) +660 (1-4) 5.7 (2-4) 5.7
(1-3) 14.0 (1-2) 188
(2-5) 5.5 (1-5) 12.8
C,F,HBrCIS CF4-2Br-CH®'CI-SFPF@® (1) —493  (2) —58.2 (3-4) 144 (2-5) 17 221
(3) +60.5 (4) +71.9 (1-5) 8 (1-2) 174
C,FgBrCIS CF@CIBr-CF{)-SF{ - F@ (1) —86, —88 (1-2) 254 (1A-1B) 1956 221
(2) =764  (3) +48.7 (1-3) 5.95 (1A-4) 4.23
4) +64.7 (1B-4) 423 (3-4) 1499
C,F,H,ClL, E-CF{’'H®-CCI=CH®'CI —116.8 (1-2) 55 (1-3) 2 400(a)
C3F,H,Cl, CHY-CF{)-CH®'Cl, -97.9 (1-2) 6 (1-3) 18 401(a)
C,F,H,O CF{VH®-COCH, —1283 (1-2) 53.6 253
C;F,H, CF{H®-CHY-CH,4 —120.0 (1-2) 57 (1-3) 175 283
C,F,Hq (CHY),CF{! —84.5 (1-2) 18 283
C;F,H,Cl,0 (CF,Cl),CH-OH 1J(F-C) 298 2J(F-C) 28 182
_~CF$H® i
C;F,H3;NO HCON\CF‘ZZ’H“" (1) =956  (2) —104.7 (1-3) 58 (2-4) 58 213
C;F,Cl,0 (CF,C1),CO LJ(F-C) 304 2J(F-C) 34 182
C3FsH,CIsN;OP, (CF;CFHCHP0)P;N;Cl (1-2) 11.5 353
C;F5H;,0,8 CH,0-CF)-CF?-SO,F® (1) —876 (2) —112.1 (1-3) 11.8 (2-3)9.7 402
(3) +432
C3FsHaN (CFPHP),N -9%6.4 (1-2) 59.1 LJ(F-C) 2470 218

3J(F-C) 2.08

0f1L
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C3FgH;3N
C3Fg06S

C.FHeCl,
C.F,Hy
C,F,Hg
C.F,Hy
C.F,H;0,

C,F;H,CL0

C,F;H,CIO

C,F;H;s

C,F,H,

C.F.H

C,F,H,CI;N,0OP,
C.F,H,;N

(CF{"H®),N
(FP0,8-CF{),CF§

CCLH®-CF{)-CH$'CH,
CF{PH®-CHP'CH,CH,
CH{)CF{)-CHY'CH,
CF{'H®-CH®(CHY),

CF{'H®-C(CH,)(OCH,)-OH
CF{Cl F®

CH,0 cl

CF(zl 'H F(Zl

CH,0 Cl

F2
D<CF(21)H(3)

CF{-PH®.CF¥H®"CH,CH,

F§  po
FE CF{H®
2

(CF,CF,CF{)CH®'0)P,N5Cl;
(CFH®),N-CF@-CFY'HS

—96.2
(1) =128  (2) —837
(3) +508

—108.6

-1168

—-93.3

—126.7

(1A) —132.07(1B) —134.33

(1) =529 (2) —948

(1) —1208 (2) —92.5

(1), —128.7 (2) —2245

(1) -1323  (2) —134.1
(3) —2054

(1) —1324  (2) —2118
(3) —156.8

(1) —943  (2) —992
(3) —136.6

{1-2) 61.5

(1-2)7
(1-2) 57
(1-2) 15.5
(1-2) 57.5
(1-4) 0.7
(1A-1B) 273

(1-2) 340

(1-2) 150

(1-2) 12
(2-3)7

(1-2) 298
(2-3) 12
(1-5) 10
(2-5) 10

(1-4) 510
(3A-3B) 210

(1-2) 12.5
(1-4) 58

(1-3) 17
(1-3)17
(1-3) 18.5
(1-3) 14.5

(1-2) 55.4

(1-3) 54

(13)11
(1-4) 55
(2-4) 55

(2-4) 13.1

(3-5) 54

213
403

401(a)
283
283
283
253

235

235

404(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F,H,0,8,; FIS0,-CFP-CF*(OCH;)-CF,S0,F (1) +440 (2) ~104.12 402
(3) —1342 (centre AB system)
C,Fsl, CFPI-CFP-CF,CF,I (1) —650 (2) —1144 (1-2)02 398
C,Fo10,8 FISO;-CFP-CFY-CFY-CFY1 (1) +51.3 (2) —823 (1-2) 9.5 249
(3) —1230 (4) —1123
(5) —578
CaF 10068, (FUSO,CFACFY), (1) +50.7  (2) —828 (1-2) 8.5 249
(3) —1240
CsF,H¢ CH,=CH-C(CF{'H®)=CH, —119.3 (1-2) 55 404(a)
CsF,;H0, CFY'H@-C(OH)=CH-COCH, —-1279 (1-2) 53.9 YJ(F-C) 245.4 253
2J(F-C) 36.7 3J(F-C) 2.7
CsF,H,CIO; CH,;0-CF4»-CH®CI-CO,CH, (1) —835 (2) —80.1 (1-2) 1390 (1,2-3) 6.0 228
C,F,HCl, CCLH?-CF{)-CHY-CH,CH; ~106.4 (1-2) 7 (1-3) 17 401(a)
C,F,HCl, CCl,H®-CF{)-CH®(CH,;), —116.7 1-2)9 (1-3) 15 401(a)
CsF,H;, CF{"H?-CH$-CH,CH,CH, —1185 (1-2) 57 (1-3) 17.5 283
CsF,Hy, CF,H-CH(CH;)-CH,CH; —1240 283
CsF,H,, CF{PH®@-CH$-CH(CH,), —115.5 (1-2) 57 (1-3)17.2 283
CsF,H,, CF{PH®-C(CHY), —128.6 (1-2) 57 (1-3)1.2 283
CsF,H,q CH,CF,CH,CH,CH, -91.0 283
CsF,H;, CH,CH,-CF{-CH¥?CH, —102.4 (1-2) 21.5 283
C,F;H, CH, (1) —128.7 (2) —219.5 1-2)9 (1-3) 56 404,
F2 (2-3)6 405
I>,,/ (@)
"CF(ZX)H(S)
C,F;H, w F® (1A) —125.6 (1B) —130.3 (1A-1B) 295 (1A-2) 10 404,
cn ]>/ 2) —201.7 (1B-2) 11 (1-3) 53.7 405
‘CF{'H® (2-3) 123 (a)

Tel
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CsF,;H,

CsFiHp

CsFsH,CLO

C,FsH,CL,0

CsFsH;0

CsFeH,CL,0

C;sF¢H,CL,O

CF$VH®-CFPH*-CH(CH,),

CYHH®-CFPH"-CH,CH,CH;,4

R! R! = CFCl,, R? = CF,Cl

0]
R? H® F@®

F® H® R! = CF,Cl, R? = CF(l,

As above with F and H' interchanged
R! = CFCl,, R? = CF,Cl

R! = CF,Cl, R! = CFCl,

CH,CH,OCF{ f@

*F Fv
As first C5F5H,Cl1;0 above with R! = R? = CF,Cl

As first CsF5sH,Cl1;0 above with F and H®
interchanged and R' = R? = CF,Cl

(1) —104.3

(referenced to pCF,CISC4H,Cl)

(1) —1334

(1) —742
(3) —196.1

(1) —59.7
(3) —19538

(1) —64.2
(3) —208.3

(1) —59.7
(3) —208.3

(1) —96.1
3) —187.0

(1) —632
(3) —1979

(1) —63.1
(3) —210.0

(2) —182.7

(2) —204.5

(2) —66.3
@) —116.8

(2) —60.3
@) ~117.1

(2) —55.7
@) —133.5

(2) —589
@) ~134.8

(2) —107.4
@) —73.5

(2) —59.6
4) —117.0

(2) —59.3
@) —1339

(1A-2) 13
(1-3) 54.7
(1B-4) 11.0
(1-2) 13
(1-3) 54.7
(2-3) 6.8

(1-2)9
(2-4) 2
(3-6) 6
(4-6) 66
(1-2) 6
(3-5) 51
@-5) 12

(1-2) 8.5
(3-5) 51
(4-5) 6.5
(1-2) 8

(3-5) 51
(4-5) 6.5

(1-2) 62
(1-4) 8
(2-4) 18

(1-2)9
(2-4) 2.5
(3-6) 6

(4-6) 65
(1-2) 9.5
(2-4) 5.5
(3-6) 4

(4-6) 64

(1B-2) 12
(1A-4) 9.5
(2-3)78
(1-4) 10
(2-4) 45

(2-3) 18
(3-5) 51
@-5) 12

(2-3) 25
(3-6) 6
(4-6) 66

(2-3) 21
(3-6) 3
(4-6) 64
(2-3) 24
(3-6)3
(4-6) 64

(1-3) 40
(2-3) 115
(3-4) 22

(2-3)17.5
(3-5) 51
@4-5) 115

(2-3) 19.5
(3-5) 50.5
4-5) 8

405(a)

405(a)

238(a)

238(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFyH,N, ©@H, F® F© (1) —100.75 (2) —95.45 (1-2) 221 (1-10)(2-10) ~58.5 213
= [\wF? (3) =669 (4) —60.7 (3-4) 132 (5-11) 545
5) —1726 (6) —103.6 (6-7) 1794  (8-9) 65.5
CF 1,2)H(ID) (S}Ey(11} (
t N NCFHY (7) =802 (8) —1440
(3.4)
(5) (4)
C,FoH3N, CFPHON, F NCFHY! (1) =999 (2) —64.4 (1-6) 57.5  (3-7)53.5 213
\m/ (3) —173.6  (4) —93.4
(5) —926
CsFoH;3N, 1oy FOFO (1) —100.7  {2) —95.3 (1-2) 221 (1-11)(2-11) ~58.5 213
E fuwF® (3) —658 (4) —56.6 (3-4) 134 (5-6) 225
CRUDHIN F5.6 (5) —101.8 (6) —98.0 (5-12)(6-12) ~57 (7-8) 180
: F NCFY“Huz (7) —101.1  (8) —79.9 (9-10) 65
(3.4) (9) —1437
3)
CsF oH,N, CFYH“'N F NCF,H (1) —99.9  (2) —61.95 (1-4) 58.0 213
NS (3) —92.35
2)
CsF,Hg CH,=C(CH,)C(CF§{'H*)=CH, —1158 (1-2) 55 404(a)
CF,H, Z-CH,=CH-C(CF{PH®)=CHCH, —114.1 (1-2) 55.5 404(a)
CgF,H,,Cl, CCl,H@CF$#R® R =nC,H, -—1066 (1-2) 7 (1-3) 17 401(a)
s-C,H, —1149 (1-2) 9.5 (1-3) 14
i-C,H, -—1047 (1-2) 7 (1-3) 19
t-C,H, —1116 (1-2) 9
CeF,H, 005 CF{-H®-C(OCH,)(OH)-CH,COCH; (1) ~1328 (2) —1358 (1-2)279  (1,2-3) 555 253
CoF,H,,;NO, CH,-CF¢9-CH®(NH, ) CO,CH,CH, (1) ~97.6 (2) —1006 (1-2) 2470  (1-3) 11.0 406,
(2-3) 118 407
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C¢F;H,,
C6F2H12
C6FZH1 2
CsF,H,,
CeF,Hy,
CeF H,,

CoF,H,CL,NS,

CsF;H;CI3NS,

CF3HsCl,
C,F,H,0,

CeF3H,

CeF3H,

CeF3Hg

CeF3H,

CF{"H®-CH{-(CH,);CH,
CF{’H®-CHY-CH(CH,)-CH,CH,
CF{H®.CH®(CH,CH,),
CH,CF,C(CHs),
CH,CF,CH,CH(CH3),
CH,;CF,CH(CH;)CH,CH,

CF2Cl,8 SCFY'Cl

~
TZ
=

CFYCIS
SCFaCt,

~:
TZ
—

CCl,=CF®-CH{"CH{-CF{-CCL,H®
CH;0-CF{-CF®=CH®"CO,CH,

CH, F2)
CHj CFYIHS

CH, jakal
Cnycw H
CH, CFUH®
CH3 F(l)

CH; CFYIH®

F(Z)
CH;

—-1180
—117.3
—123.3
—102.2
—87.7
-95.1

(1) 3024 (2) —22.09

(1) —30.24 (2) —22.09

(1) —107.1  (2) —102.7
(1) —82.18 (2) —110.27

(1A) —123.6 (1B) —128.1
() —2124

(1) —129.1 (2) —2328

(1) —1299 (2) —198.3

(1A) —124.6 (1B) —129.1

@) —2156

(1-2) 57 (1-3)17
(1-2) 57 (1-3)17.5
(1-2) 57 (1-3) 15
(1-2) 20

(1-3) 17 (1-4) 7
(2-5) 19
(1-2) 12 (2-3) 31

(1A-1B) 294 (1A-2)9
(1B-2) 11 (1-3) 54
(2-3) 134

(1-2) 9 (1-3) 54
(2-3)72

(1-2) 12 (1-3) 52
(2-3) 16.2

(1A-1B) 292 (1A-2) 10
(1B-2) 11 (1-3) 53.7
(2-3) 12.8

283
283
283
283
283
283

267

267

401(a)
410

404(a)

404(a)

404(a)

404(a)

dnoi3 2D © ur d[onu duLIon){
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CeF3H,, CF{PH®-CFOH®-C(CH3)4 (1) —989 (2) —1014 (1-2) 301 (1-3) 8-9 405(2)
(3) —179.7 (2-3) 8-9 (1-4) 53.8
(referenced to pCF,CISCcH,Cl)  (2-4) 53.8 (1-5) 9.0
(2-5) 12.7 (3-5) 453
CsF3H CFY-2H®-CFOHS-CH®(CH,)-CH,CH, Isomer [a] (1) —130.6 (2) —1320 (1-2) 300 (1-4) 55.1 405(a)
(3) —213.6 (1-5) 11 (2-4) 55.1
(2-5)8.2 (3-4) 6.2
(3-5) 47 3-6)5
Isomer [b] (1)(2) —131.7(3) —207.3 (1-3) 11 (2-3) 11
(1-4) 54.3 (2-4) 54.3
(1-5) 10 (2-5) 11
(3-5)46.2 (3-4) 8.5
(3-6) 8-10
CeFiH,, CF{HPHS-CFIH®(CH,);CH, (1) —129.6 (2) —1330 (1-2) 301 (1-3)13 405(a)
(3) —201.2 (1-4) 55.5 (1-5) 10
2-3) 13 (2-4) 55.5
(2-5) 11 (3-5) 47
C¢FiH,, (CH,);C-CF@-CHPF®M (1) —229.2 (2) —139.5 (1-2) 13.7 (1-3) 46 411
CsF;H,,0 CF{H®-CFAH®-CH(CH;)-OCH,CH; Isomer [a] (1)(2) —134.0(3) —214.2 (1-3) 12 (2-3) 12 405(a)
(1-4) 55.2 (2-4) 55.2
1-59 (2-5)9
(3-5)46.2
Isomer [b] (1) —1341 (2) —1353 (1-2) 291 (1-3) 12
(3) —217.5 (2-3) 16 (1-5) 8
(2-5) 11 (1-4)(2-4) 538
(3-5) 46 (3-4) 10.8
C4F,H,CL,NS, CF,CIS(/ \SSCFZCI —29.66 267
N

H

9€T
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CeF4H;3;CI;NS;

CoF H,oS
CeF.H,0S
CeF11H3045;

CeF 1, HuN,
C6F1212

C,F,H,CL,0

C,F,H,
C7F2H10
C,F>H,,

C,F,H,;
C,F,H,,

C,F;H,Cl,

C7F3Hl 1

C,F;3Hy,

el </ \> SCF,Cl
N

H

CFOH®-CF@-SBu"
CFYH?-CFY-SCH(CH,)CH,CH,

FAS0,-CFP-CF®-0-CFS-CFO(OCH,)-CFY)-SO,F®

(CFIH®),N-CF@-CF, N(CF,H),
CFOT-CF@(CFY), CF,CF,1

CF,Cl-O cl
a

CFOH®-CH,
Z-CH,=C(CH,)-C(CF{"H"”)=CHCH,
CH,=CH-C(CF{"H®)=C(CH,),

CF{"H?
H®

(CH,CH,CH,),CF,
CCl,=CF®-CH®(CH,)-CH,-CF{-CCl,H

CH,
CH, g ZF‘Z’
cH{  CF{H®

As above with F and CF,H interchanged

-29385, —30.33

(1)(2) +45.1, +439

(3) —1130 (4) —825

(5) —1389

(6) —78.40 (centre AB system)
(7) —105.94 (centre AB system)
(1) —94.85 (2) —9845

(1) —650 (2) —1150

(3) —1224

—26.44

-111.2
—-112.7
—-114.7

—1263
—98.6

(1) —1058 (2) —1152

(1A) —125.1 (1B) —12738
@) —224.7

(1) ~1288 (2) —211.8

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

(1-4) 570  (1-2)69

(1-2) 57
(1-2) 55
(1-2) 54

(1-2) 57 (1-3) 13

(1-2)27  (2-3)29

(1A-1B) 292 (1A-2) 10
(1B2)12  (1-3) 53.5
(2-3) 139

(1-2) 13 (1-3) 52
(2-3) 172

267

217
217
402

213
398

280

283
404(a)
404(a)

283
283

401(a)

404(a)

404(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F;H,, CFY-DH®-CF®H®-CH®-(CH,);-CH, (1)2) —131.4(3) —205.6 (1-3)u (1,2-4) 54.5 405(a)
(2-3) 12 (1-5) 10.5
3417 (5-6) 18
(3-5) 46.8
C,F3;H,; CF{"H®-CF®H-CH(CH,CH3,), (1) —131.1  (2) —-210.5 (1-3) 545 (2-3) 8.3 405(a)
C,F3;H,; CF§-2H®-CF®H®)-CH®/(CH;)-(CH,),CH, 405(a)
Isomer [a] (1)(2) —131.0(3) —212.7 (1-3)(2-3) 10-11
(1-4)(2-4) 54.7
(1-5)90  (2-5)10.7
(3-4) 6.3 (3-5) 46.8
(3-6) 5.5
Isomer [b] (1)(2) —1313(3) —207.1 (1-3) 11 (2-3) 12
(1-4)(2-4) 54.7
(1-5) 10.0 (2-5) 115
(3-4) 7.8 (3-5) 46.5
C,F3H,; CF{'H®-CF®H"™-CH,(CH,);CH; (1) —1324 (2) —202.5 (1-3) 56 (2-4) 44 405(a)
C,F3H,; CF{PH%-CF®H®-C(CH,),CH,CH; (1)2) —127.4(3) —209.0 (1-3) 10.0 (2-3) 10.5 405(a)
(1-5) 9.0 (2-5) 12.7
(1-4)(2-4) 54.0(3-5) 45.7
(3-4) 8.4
C,F3H,; CF{2H"W-CF®H®-CH(CH;)CH(CH,);
Isomer [a] (1)(2) —131.5(3) —212.1 (1-3) 10.8 (2-3) 11.3 405(a)
(1-4)(2-4) 54 (1-5) 9.6
(2-5) 10.1 (3-4) 6.5
Isomer [b] (1)(2) —131.1(3) —2129 (1-3) 10.7 (2-3) 11.0
(1-4)(2-4) 55 (1-5) 10.1
(2-5) 100 (3-5) 46
(3-4) 8.5
CF$+2Br-CH®Br-C¢H; (1) —46.6 (2) —55.2 (1-2) 157 (1-3) 5.5 408

CgF,HBr,

8tl
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CgF,HCl,

C,oF,H,0,
CyF,H,BrSe
C,oF,H,CIS
C,oF,H,ClSe
CyF,H,NO
CyF,H,
CyF,H,
CyF,Hg0,S
CyF,HgS
CoF,H,N
CyF, H,y,
CF,H;,0
C,F,H,,ClO
C,4F,H,,NO,

CoF H, N
CgF Hy6
C,F,H,,N
CF,H,
CF:HoCl,

C3F3H9Cl4

C8F3Hll

CgF3Hy,

CF{-2Cl-CH®'CI-C4H,

CcH;CF,CO,H
CgH;sSe-CHY-CF{VBr
CeHsS-CH-CF$VCI

As above with S replaced by Se
CgH;CF,CONH,

C4H,; CH®-CHPF)

CeH;5 CF-CHY
CFPHP-80,CH,CgH 5
CF{H®-SCH,CeH;

Ce¢Hs CFY-CHZNH,

CH, =C(CH,)-C(CF{"H®)=C(CH,),
CF{H2-CO-CH,CH,CH=C(CH,),
Bu'CH,-CO-CHY’CF$:Cl
CH,;CH,0CF,C(NH,)=CHCO,CH,CH;

CF{2-CH®(NH,)(CH,)s
CF{H®-CHS-C6H, s cyclo
CH,CH,CH,-CF{-?-CH(NH,)-CH,CH,CH,
C H;-CFP-CFOHY

CCl,=CF®-CHYXCH,CH,)-CHY-CF{-CCl,H®

CCl,=CF®-CH®(CH,)-CH(CH,)-CF{-CCl,H

H

CFS“H(:”

H

Asg above with F and CF;H interchanged

(1) —582

—105.7
—44.45
—53.08
—50.6

—1034
-1150
—81.7

—106.5
—-113.6
—1264

—74.64
(1) —96.2
—123.6
(1) —1103
(1) —229
(1) —106.0

(1) —112.3

(1) —130.3

(1) ~13038

(2) —613

@) -113.0

() —110.5
(2) —108

(2) —1147

(2) —109.5

(2) —228.0

(2) —198.5

(1-2) 164
(2-3) 7.4

(1-2) 15
(1-2) 12.5

(1-2) 57
(1-2) 18
(1-2) 52
(1-2) 57
(1-2) 149
(1-2) 56
(1-2) 53.9
(1-2) 12

(1-2) 239.7
(1-2) 57
(1-2) 2430
(1-2) 18
(2-3) 12
(1-3) 17
(2-5) 29
(2-3) 28

(1-2) 10
(2-3) 7.8

(1-2) 12
(2-3) 18

(1-3) 10.6

{1-3) 12

(1,2-3) 200
(1-3) 16

(1-3) 45.5

(1-4) 7

(1-3) 540

(1-3) 52,0

408

321
296
296
296
321
283
283
409
409
406
404(a)
227
296
410

406
283
406
411
401()

401(a)

404(a)

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

CyF3H, 0, CH,;CH,0-CFY"-CF*¥=CH"®-CO,CH,CH, (1) =79.39  (2) —110.32 (1-2) 12.5 (2-3) 30 410

CeF,H,, (CH3); . @ (1) —128.7 (2) —2245 (1-2) 13 (1-3) 54 404(a)
2-3) 18

(CH;), CF{H® 2-3)

C.F.H,, CFY-2H4.CFHS-CH'*'(CH.),-CH, (1)(2) —131.3(3) —209.3 (1-3) 11 (2-3) 12 405(a)
(1-4)(2-4) 54.5(1-5) 10.5
(2-5) 0.5 (3-5) 46.7
(3-4) 7.6 (5-6) 18

| T |

CgF3H, 5 CFYHP-CF@-CH"-(CH,),-CH, (1) —2355 (2) —115 (1-2) 14.8 (1-3) 46 411
2-3) 12 (2-4) ~12.7

CgF3H, 5 CF{-2H*™-CF®H®-CH(CH;)(CH,);"CH; Isomer [a] (1)(2) —131.1(3) —212.5 (1-3) 11 (2-3) 12 405(a)
(1-4)(2-4) 54 (1-5) 11
(2-5) 11 (3-4) 6.1

Isomer [b] (1)(2) —131.2(3) —206.8 (1-3) 11 (2-3) 12

(1-4)(2-4) 54.2(1-5) 9
(2-5) 10 (3-4) 8.1
(3-5) 46

CyF3H, 5 CFY-2H-CF®H-CH(CH,CH,)-(CH,),CH, (1)2) —1314 and —131.7 405(a)

(two diastereoisomers) (3) —209.7 and —209.9

CgF3H, s CF¢-PH®-CF®H®)-(CH,)sCH, (1)(2) —130.7(3) —203.7 (1-3) 12 (2-3) 13 405(a)
{1-5) 10 (25 11
34)6 (3-5) 45

CsF,H;NO (1) —102.8 (2)3) —134.1, 321

F
@)
F@CF&”CONH;

—136.3

orl
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CoF4H,CLN

CgFi6l,

CoF>HsCl,
CyF2Hg0,
CoF3H;,
CoF2H,,
C,F,H,0Se
CoFH N
CyoF:H N
CyF,H;;NO
CoF2H 6N,
CyF,H,,NO
CoF:H2006P,
CoF3H,,

CoF3H,

CoF.H,NO

CoF4H;gS
CoFgH ,NO
C,0F:H,;,DNO,
C,0F2H 0,

wg  N=CCI-C(CH,),

(Z)F CF?)CI
CF{I-CF@-(CFY),-CF,CF,I

CCLH®-CF{"-CHY-C4H;
C¢H,;CF,CO,CH,
Ce¢HsCF,CH,CH,
CsH;CH®-CF{"-CHY)
CeHsSe-CHY-CF{-OCH,
C.H,CF}-2-CH®(CH,)'NH,
Same as above
CsH;CF,-CH(NH,)-CH,OH

CsH,3-CHP-CF-CHO-N=N

CeH, 3 CHY)CF{)-CH® =N-OH

[{CH;CH,0),P(0)),CF,

CF{-2H“.CF®H®)-C(CH,),CH,CH(CH,),

CF{'H®-CF®H“-CH [CH(CHj,), ],

F
2)3)
F O CF{)-CO-NH-CH,

CFH®)-CFP-SCH,CoH;

CF4(CF,),-CF{)-CO-NH(CH, );CH,

C¢H;5CF,CD(NH,)CO,CH,
CeHsCF,CO,CH,CH,

(1) —87.1
(3) -52.1

(2) ~93.5

(1) —65.0 (2) —1150

3) —123.2

—105.2

—104.38

-979

—89.6

—75.6

—110.77 (centre of AB system)
(1) —1064 (2) —1133
—108.69 (centre of AB system)
—-99

-95

—1220

(1}2) —126.5(2) —207.1

(1) —1315 (2) —2113

(1) —1027  (2)(3) —1342,
—1363

(1) —125
1083
1039

(1-2) 31.5
(2-3) 335

(1-2) 8

(1-2) 18
(1-2) 10

(1-2) 243.7

(1-2) 5.7
1-2) 5.6
(P-F) 87
(1-3) 11
(1-4)(2-4) 54
(2-5) 13
(3-4) 79
(1-3) 53.5
(2-3)7.7

(1-3) 55

(1-3) 7.5

(1-3) 16

(1-3) 16

(1,2-3) 10.1

(1-3) 147
(1-3) 154
LJ(F-C) 279
(2-3) 10
(1-5) 9.0
(3-5) 45.6

(2-4) 44

(2-3)3

412(a)

398

401(a)
321
283
283
296
413
406
413

414
414
415
405(a)

405(a)

321

217
416
406
321

dnoud 740 v u1 BNU uiony
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,oF;H,1NO, CeH4-CFY -3 CH®(NH,)-CO,CH; (1) ~ 10546 (2) —105.53 (1-3) 11.4 (2-3) 11.7 406,
407
C,oF:H,60 Z-CH,(OH)-C=C(CF{’"H®)-CH,CH,CH=C(CH;), -116.2 (1-2) 56 227
C,oF;H;604 CH;CH,0CF,C(OCH,CH;)=CHCO,CH,CH, —78.70 410
C,oF:H,5Cl; CCI,H?-CF{"-CH(CH,)sCHj; —106.4 (1-2) 7 (1-3) 17 401(a)
CyoF,H; N CgH,, CF{"-CH?NH, —107.8 (1-2) 149 406
C,oF 4 H,CI3N WF N=C(Cl)-C¢H,-Clp (1) —840 (2) —918 (1-2) 27.0 (1-3) 7.5 412(a)
— 3) —50.5 2-3) 330
@p CF{Cl @) 3)3
C,oF4HsCIN WF N =C(Cl)-CcH; (1) —84.1 (2) =918 (1-2) 27.0 (1-3)7.5 412(a)
— —51. 2- .
@ CFYCl 3) 6 (2-3) 330
F
(2)3)
C,0F H50; F@CF&”-COZCHZCH:, (1) —103.99 321
(2)3) —134.03, — 13596
C,oFsH,CI,N F N=C(Cl)C¢H4Fp (1) —836 (2) -91.0 (1-2) —-26.5 (1-3)7.5 412(a)
F >‘—<——- CF§ICI (3) —51.6 (2-3) 33.0
(CF$C1),C=N-CO-CcH, F@p (1) —572 (2) —100.8 412(a)

C1oFsH4CI,NO

(44
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CIOFISHSO

C10F2()IZ

C11F2H11N03

C,F,H,CI,N

C,,F,H,CI,NO

C11F13H12N

Ci1FsH,0

C1,F:Hg0;

C1,F,HoNO

CF;(CF;), CF®  F®

MF  CH®(OH)-CH,

CF{'I-CF{(CFY)s CF,CF, 1

CH,
CH,
o) CF,CONH,

WF N=C(Cl)C¢H,'CH,p
mp: o iCF(;>C1

As above with CH; replaced by OCHj
CH;N[(CH,);CH; ] CF{"{CF;),CF,

CF;(CF,), CFY F
u»F; - <CH“’(OH)-CH2CH3

©:©/CFZCOZH

CF,CONH,

(1) —154.5
(3) —1179
(1) —650
(3) —1232
~100.5
(1) —843
(3) —51.7
(1) —860
(3) —51.2
(1) —123
(1) —1563
(3) —1183
-99.8
—102.44

-99.1

(2) —169.3 (1-2) 1387 (1-4) 22.5

(2) —1150

(2) —91.5 (1-2) 280  (1-3) 7.5
(2-3) 33.2

(2) —93.5 (1-2) 285  (1-3) 7.5
(2-3) 330

(2) —175.5 (1-2) 1440  (1-4) 270

375

398

321

412(a)

412(a)

416

375

321

321

dnoi3d ¢ gD e ul 19[onu suLion
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,F,H,,0, pCH;CH,CH(CH;)-C¢H,CF,CO,H —105.2 321
C,,F,H,50, (CH3),C=CHCH,CH,C(CF{"H®)=CHCO,CH,CH; 227
Z-isomer —120.8 (1-2) 55.2
E-isomer —117.0 (1-2) 56
C,,F3H,, CF@®-.CHY'FW (1) —2283 (2) —119.2 (1-2) 14.8 (1-3) 46.5 411
(2-3) 13.0
C,,F,H,CI,N mE  N=C(Cl)yCH=CH-CsH; (1) —840 (2) —91.5 (1-2) 27.0 (1-3) 7.5 412(a)
S— (3) —51.9 (2-3) 33.0
@F F&'Cl
C,,F,sH,O CF3(CF,), CF$ F? (1) —153.5 (2) —173.5 (1-2) 1409  (1-4) 28.5 375
_ (3) —117.9
(IF CH"(OH)-CH(CH;),
Cy,Fa40 CF{'I-CF@-(CF$)s-CF,CF,1 (1) —650 (2) —1150 398
(3) —123.2
C,:F;Hyo (C6H5),CF, —88.5 283
CF,CO,CH
C,3F;H;00; “ : :2 P —100.6 321
CH;,
CiaF2H 0, CHaATO —102.3 321
o CF,CO,CH,CH,
C,,F.H,, CsH,;,-CF2"C(CsH,,)=CF{" (1) —82.2, —86.9 (1A-1B) 39 414

42!
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Cl 3F4H22

Cl 3F4H22

C13F4H22N2
Cl 3F4H22N2
Cl 3F13H12NO
Cl 3F13H14NO

Ci5F5H,,0

Cy3F;7H oNO
Cy3F3HsN
C,4F;H,oBr;

C14F2H100

C14F;H,00;
Cy4F,H, Br

C14F,H;;,Cl
Ci.F,H;1Cl
Ci4FH;,
Ci4FoH,;
Ci4F:H,»
C4F;H,,0

Py
A

CsH,,CF® C,H,

As above with H and C,H, interchanged

(C,Hy,CH,CF,),C-N=N
(C4H,CH,CF,),C=N=N
CF;(CF,),-CF{V-CO-NH-CgHj s cyclo
CF3(CF,),-CF{"-C(OCH,CH,)=N(CH,};CH,

CF;(CF,), CF{ F2

WE  C(CH,)(OH)-CH(CH,),

CF 3(CF,)s"CF{-CO-NH(CH,);CH;
CF3(CF,)s CF$CF®=N(CH,),CH,
pBr-CcH,-CF,-CgH, Brp

As above with COCF,H replaced by CF,CO,H
CeH;5CFY+2-CH®Br-CgH;

pCl-C¢H, CF)-CHY-CgHs
CeH,-CFY)-CH?-CoH,-Clp

As above with Cl replaced by H
As above with Cl replaced by H
(C6H;5),CH®-CF{'H?®
(CeHs),C(OH)-CF{"H®

(1) —121.40, —152.61
2) —91.2, —982

(1) —137.55, —138.55
{2) —949, —1009
—88

—87.9

(1) —125

(1) —117

(1) —142.7 (2) —169.9
(3) —117.1

(1) —127
(1) —50 (2) —122
—933

—1223

~105.6
(1)(2) —97.5, —104.5

-94.0
—-950
—95.2
—94.9
-118.6

—125.5

(1A-1B) 162 (2A-2B) 254

(1A-1B) 166 (2A-2B) 252

(1-2) 16.5
(1-2) 16.5

(1-2) 139.8

(1-2) 18

(1-2) 52

(1-2) 258
(2-3)9
(1-2) 18
{1-2) 18
(1-2) 18
(1-2) 21
(1-2) 57
(1-2) 54
2J(F-C) 20

(1-3) 16.5

(1-3) 16
LJ(F-C) 250

414

414

414
414
416
416

375

416
416
417

418

321
419

417
417
417
283
283

366
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Cy,FH{,0, CF,CO,CH,CH; —100.4 321
—1004

C,,F,H;NO; CF,CO,CH,CH, —100.9 321

N

N

COCH,4
C4F;H, 50, pCH;CH,CH(CH;)-C¢H,-CF,CO,CH,CH, —103.5 321
C,.FiHy, Ce¢Hs CFYVH®-CFP-CH; (1) —198 (1-2)16.5,15.0(1-3) 49.5 419

(2) —109.53, —113.75 (2-3)9 (2A-2B) 276
C,,F.Hy, (C¢HCF3), —120 318
CF,sH;0 CF;(CF,),CF§} F2 (1) —1423 (2) —169.9 (1-2) 1440 375
— — (3) —117.5
3 C(OH)(CH;)s
C,sF,H,5;Cl10 pCl-C¢H,-CFY)-CHY)-CgH,-OCHyp —-94.0 (1-2) 18 417
C,sF,H,, (C¢Hs-CH$),CFY —959 (1-2) 17 283
C,s;F,H,.0 CeHs-CFY-CH?-CH,-OCH,p —-95.0 (1-2) 18 417
C,sF,3H gN, CF;(CF,),-CF{-C(NEt,)=N(CH,);CH, (1) —112 416
Cs;F,sH,0 CF;(CF,),CF$ F@ (1) —1547 (2) —1723 (1-2) 1421  (1-4) 222 375
= (3) —119.1
MF  CH®(OH)-C4H;

C;6F2H,,0; CF,CO,CH,CH, —103.8 321

Il
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Cl GFZHI 502

Cl 6F15H90

C16F15H90

Cl 7F2H3202
Cl 7F2H3606P2
Cl 8F24H18N306P3

C,4F,H,,CINO,

Cl 9F2H3602

CyoF2H, 4

CZIFISHIIO

pCH30-CoH,-CF{-CHP-CeH, OCH,p

CF;(CF,),CF{)  F®

(F  CH®(OH)-CH,CH,

CF4(CF,), CF$,  F®

WF  C(CH;)(OH)C.H,

CH;3(CH,)3CF,(CH,)sCO,CH,
[(BuO),;P(0)],CF,
(CFPH®-CF{)-CH$-0)6P3 N3

CF,CO,CH,CH,
N

N
CO-C¢H,Clp
CH;(CH;);CF,(CH;),,CO,CH;,

CF(ZI)H(Z)

CF3(CF,) CFY)__ F?

F  C(OH)(CeHs),

—-93.0

(1) —1558 (2) —169.0
(3) —11838

(1) —1423  (2) —167.5
(3) —1179

—98.0
—121.6
(1) —137.1

—983

-97.3

—-120

(1) —=1355 (2) —162.7
(3) —117.1

(1-2) 18

(1-2) 1410

(1-2) 1380

3J(F-H) 16
(P-F) 87
(1-3) 2.8
(2-3) 51

3J(F-H) 16

(1-2) 57
(1- )25

(1-2) 151.5

(1-4) 25.5

LJ(F-C) 279
(1-4) 11.5

(1-3) 145

417

375

375

420
415
353

321

420

421

375
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
R
C;-F,H,,0 R = CgH,, (1-2) 55.5 422
CF{YIH?
C,7F,Hy 0 As above with central double bond trans (1-2) 55.5 422
C,sF,H,,0; F CHY (-1 423
(0]
19
ACO
C,sFsH, 4CL,NO P N:\(35H4~F“’p (1) <1048 (2) —48.7 (P-2) 27 412()
(CFgend O
P
(OCGHS)B
C,4F,H,60, As C,¢F,H4,0; above with a C(17) side-chain of (1-2) 56 422
CgH,, and a C(19) group of CFIH?
H
C;0F6H,,AlOg CsH, C\C/CFzH Al —12492, —125.09, —125.23,
NG, 12527 369
o] 3 (mixture of isomers)

8P
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C. Fluorine nuclei in a CF group

CFH,Cl
CFH,
CFBrS
CFCIO
CFCIS
CF,H,0,8

CF;NOS
CF,N,0,5,
C,FH,0

C,FH,0,

C,FH,
C,F,Cl,
C,FH,CINO,S,

C,FsH,BrCIS

C,F¢H,BrCIS

CFYHPCL
CFH,

CFBr=S§
CFCl=0
CFCI=S§
CF(I)H(ZS).SOZFO)

FCO-NSF,
CFO(NSOF{),
CH,C(O)F

WF_ /O—O\C/H‘3’
£33 Le N TSH@®
CFYHZ-CHY
CFCl,-CFCl,
CFHCI-CHF")N(SO,F?),

CH®CIBr CFOH® SFPF®

CFYCIBr-CHY-SFPF®

{isomer mixture)

Isomer [a]

Isomer [b]

—168.7
—267.9
+119.2

+98.8

(1) —=214.65 (2) +47.72

(1) —35.2
+470

—2115

—67.8

1y —1335
—144.0
—1470
—154.2

(1) —164

(3) +71.4

(1) —152
(3) +716

(1) —58
3)-717

(1-2) 49.4

LJ(F-C) 366
J(F-C) 389

(1-2) —94
(2-3) +7.1

(1-3) +458
LJ(F-C) —222.3

2J(F-C)+26.4

LJ(F-C) 313

(2) +46.3 (1-2) 938

(1-2) 7.5

(1-2) 86.4

(1-2) 48.5

(2) +539
+548
+59.5
+6038

(2) +48.5 (1-4) 48.0

(1-3) 28

(2-4) 49

(1-4) 56.4

(1-3) 2.8

(2-4) 42

(1-2) 12

(1-4) 12, 18

(2-4) 7.5

) +490

) +680

(1-4) 8.5

(1-3) 27

(1-2) 56
(2-3) 145
(1-5) 212
(1-2) 56
(2-3) 145
(1-5) 174
(1-3) 2
(2-3) 150

171
283
177
395
395
180

182
181
176(a)

424

283
191
397

221

221
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F-HBrCIS CFCIBr-CH®F@-SFQF@ Isomer [a] (1) —71.1  (2) —1525 1-4) 14 (1-3) 14.1 221
(3) +535 (4) +70.2 (1-2)31.6  (1-5)24
(2-4) 2.5 (2-5) 42.7
(3-4) 147 (3-5) 4.5
Isomer [b] (1) =730 (2) —149.1 (1-4) 1.4 (1-3) 12.7
(3) +542 (4) +70.3 (1-2) 26.0 (1-5) 4.5
(2-4) 2.8 (2-5) 42.9
(3-4) 147 (3-5) 4.5
C,FH,4 CFV"HY®.C=CH"™ —217.5 (1-2) 48 (1-3) 6.5 283
C;FH,CIO CFYCIH®-COCHY? —147.16 (1-2) 51.60 (1-3) 2.50 425
C3FH4N-O, (N;CH?),CFY-NO, —1338 (1-2) 16 231
C;FH; CF'YH@CH=CH, —216.0 (1-2) 48 283
C3FH;BrNO; CH?Br-CF")(NO,)-CH’OH —1340 (1-2) 16 (1-3) 16 231
C,3FH;CINO, As above with Br replaced by Cl —1374 (1-2) 16 (1-3) 16 231
C;FHgNO, (HO-CH{),CF*"-NO, —145.6 (1-2) 16 231
C,FH, CFMWHY-CHY-CH, —218.6 (1-2) 48.5 (1-3) —245 283
C,FH, (CH,),CFH —165.2 283
C,FH,0 CFVHP-CH$-OCH, —223.1 (1-2) 49 (1-3) 31 283
C,;F,H,Cl, CFYH®Cl (1) —136.8 (2) —122.3 (1-2) 23 (1-3) 48 400(a)
H® (2-3) 1.6 (2-4) 77.6
c F?
C;F,H,Cl, As above with F® and H® interchanged (1) —130.7 (2) —124.5 (1-2) 5.9 (1-3) 48 400(2a)
(2-3) 0.9 (2-4) 77.6
C,FH,DO, (2R,35)-HO-CO-CH?F™".CH®'D-CO,H —1151 (1-2) 50.0 (1-3) 25.0 426
(1-D) 4.0
C,FH(CIO CH@-CFMCI-CO-CHY —110.67 (1-2) 22.88  (1-3) 4.00 425
C,FH¢NO CH, (+) 60 427

DNC(O)F

0ST

uoqued01pAY dneqdife pajeInies e Jo ) 01 papuoq g



C,FH,
C,FH,
C,FH,0

C,FH,0
C,FH,0
C,FH,0,

C,FH,0,
C,FH,Br

C,FHgBr
C,FHyNO,
C,FH,
C.FH,
C.FH,
C.FH,
C,FH,(N
C,FH,,BrN
C,F,H,Br,0
C,F,H,Cl,0

C,F,H,Cl,0
C,F,H,CL0
C,F,H,CL,0
C.FH,0
C,FH,
C,FH,0,
CsFH,CIO

E-CFH,-CH=CH-CH,
CH,=CH-CFH-CH,4
CH$-CFWH@-CO-CHY"

Same as above
CH,;-CH{Y-CH®FM-CH®O
CHY-CFVH?-CH®(OH)-CO,H

CFYH$-CO,CH,CH;

CHY-CF'YH®-CH“Br-CH; erythro
threo
As above erythro + threo

CH,-CFH-CH(CO, ") NH,*
CFOHY-CHY-CH,CH,
CFUHP-CH®(CH,),
CH,-CFH-CH,CH,

(CH;);CF
FOCHY-CHYN(CH,),
FIOCH@-CHY-NH(CH,),* Br~
(CBry-CH@F1),0

CCl, -CHPFW-0-CHYF-CCl, R,R(S,S)
R,S(S,R)

CFWHCI-CCl,-0-CFPH-CCl,

(CHCl,-CH®F"),0

(CH,CI-CH®F1),0

(CF,-CHPF1),0
(CH,),CF-C=CH
CHPFWCO,CH,),
CHY-CF*VC1-CO-CH,CH,

—209.7
—1716
—182.73

—1804
—201.50
—184

—228

—168.2, —1722
—183.0
—218.6
—220.3
~173.2
—130.8

~1246
—131.2
(1) ~1394 (2) —1284

-1293
—199.6
—123.04

(1-2) 500 (1-3) 240
(1-4) 40
(1-2) 50 (1-3) 25
(1-4) 5
(1-2)488  (1-3)6.22
(1-4) 24.4
(1-2) 50 (1-3) 24
(1-4) 15
(1-2) 47
(12) 474  (2-3)235
(1-4) 102
(1-2)470  (1-3)232
(1-4) 17.9

(1-2)482  (1-2)25
(1-2) 48 (1-2) 17

(1-2) 470 (1-3) 308
(1-2) 468 (1-3) 279
(1-2) 63

(1-2) 579 (1-3) 46
(1-2) 603 (1-3) 85

(1-2) 63
(1-2) 60
(1-2) 57

(1-2) 48.0
(1-2) 19.28

283
283
425

428(b)
425
429

430
431

428(b)
432
283
283
283
283
433
433
396
396

396
396
396
3%
283
228
425
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFHCIO CHY-CO-CFV)CI-CH?-CH; —121.41 (1-2) 2035  (1-3) 3.49 425
CsFHgNO (CH,;), - (+)89 427
[>NC(O)F
C,FH, CH,=CH-CH,-CHF-CH, ~172.4 283
CsFH,0, S(—)-CH{-CF"H"»-CO,CH,CH; —183.1 (1-2) 474 (1-3) 21.7 434(a)
CsFH,,NO, CHY-CFVH®-CH*(NH,)-CO,CH, —170.37 (1-2) 46.8 (1-3) 244 435
(1-4) 26.8
CsFH,(NO, (CH,0CH®"),CF"-NO, —138.6 (1-2) 16 231
C,FH,, CF,H-CH,-CH(CH,), —2186 283
CsFH, CF,H-C(CHj,), —2228 283
C,FH,, CH,-CFH-CH,CH,CH, —1728 283
C;FH,, (CH,CH,),CFH —182.7 283
C,FH,, CH,-CF(CH,)-CH,CH; —139.2 283
CsFH;,0 (CHY),CF"-CH(OH)-CH;, (1-2) 22 436
CsFH,3BrN CHY'FM-CHY'N(CH,);* Br~ (1-2) 47.1 (1-3) 28.7 433"
CsF,H;Cl,NO, CH,0-CO-CFVCI-CF?CI-CN —111.1, —116.3 (1-2) 20 437
CsF;H;CINO, CHYFACI-CO,CH, O-N(CF;), (1-2) 55 242
C¢FH,0, CHPFM.C=C-CO,CH,CH; —226.6 (1-2) 471 227
C¢FH4BrO, CH;-CFH-C(CH;)=CBr-CO,H —-171.6, —177.9, —179.7 428(b)
C,FH,CIO CH,-CH,-CH,-CH,-CFCI-CO —115.00 425
C¢sFH;DO, (2R,35)-CH;0-CO-CHYFW-CH®D-CO,CH, —1159 (1-2) 49.0 (1-3) 270 426
(1-D) 3.2
CcFH3NS CH; N —2185 (1-2) 475 (1-3) 240 438(a)
CFYHE-CHY [>
S
C¢FH,0, CHY-CFYH?-C(CH,)=CH-CO,H —-173.5 (1-2) 48 (1-3) 24 428(b)

(494
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CeFH,(CIO

C¢FH;oNO

CeFH,,0
C¢FH,;,0
C¢FH{,0
C¢FH;,0,

CsFH;,05

CsFH,,05

CeFH,;,NO,
CeFH;,0;
CeFHi3
CeFHys
CeFHjs
CeFH;;
CeFHy;
CesFHi3

CH;-CH,-CO-CF"CI-CHY-CH, ~123.04

(CH3;), (+)84
[>NC(O)F
CH,
(CH,3);C-CO-CFVHY —227.3
Same as above —231.72
(CH,);C-CFYH?-CHO
CHY’-CFWH®-CH"™(CH;)-CH,-CO,H threo —176.2

erythro —183.0

H CHZYF® o
H o)
HO-\HY H\ oy B

Sy oy’ OH

HOQO CH@FW —2312

(0]

HO HO H\ ) o

@y OH OH
CH, CFH-CH(CH,;)CH(NH,)-CO,H —168.5
CFYHP-CH®(NH,)-CO,Pr' —248.5, —248.8
CFH,-CH(CH,)-CH,CH,CH, —222.7
CFH,-CH(CH,CH,;), —226.4
CFWHY-CHY-C(CHj), —217.6
CH;CFH-CH,-CH(CH,), -173.0
(CH,;),CH-CHF-CH,CH, — 1889
CH;-CF(CH;)CH,CH,CH; —~137.1

(1-2) 22.89

(1-2) 46.5
(1-2) 45.77
(1-2) 43
(1-2) 48
(1-4) 14
(1-2) 48

(1-2) 46.7
(1-4) 28.6
(1-2) 47.4
(1-4) 260

(1-2) 462,
471
(1-4) 1.0

(1-2) 48
(1-2) 49

(1-2) 47

(1-3) 24
(1-3) 24
(1-3) 48.0

(1-5)0.7
(1-3) 47.5

(1-3) 13.5

(1-5) 1.0

(1-3) 30.5
(1-3) 19

(1-3) 26

425

427

411
425
436
428(b)

439

434(a)

428(b)
435
283
283
283
283
283
283
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C¢FH,;CINO, CH@FM R = NH, HCl -2399 (1-2) 49.5 (1-3) 30.5 440(b)
HO
a3j
Ho—H
R
OH
CsFH,,BrN (CHEF-CH),N(CH;),* Br- (1-2)474 (1-3) 29.1 433
C¢FH,sCIN (CH$),CFY-CH®NCH,CH;)NH,, HCl —179.0 (1-2) 23 (1-3) 10.7 441
CsF,H,CI,NS, CFCl,_-Sz/ \>S~CFC12 —-21.71 267
N
H
CFCl,-S S-CFCl,
C¢F,H;3CI NS, </ \> —21.89, —22.57 267
N
H
C¢F,H3Cl,0, (CCl;-CHYF™.0),CH-CCl; (1-2) 59.4 396
C¢F,H C1,0, CH,0-CO-CFMCI-CF?CI-CO,CH, —1244, —117.1 (1-2) 5.0 437
CeFsO 3y F? (1) +314  (2) —95.1 442(a)
(3) —157.0 (4) —1484
4 (1)
“@F COF (5) —136.0
F{)
CsFO @E F® (1) +169 (2) —196.1 442(a)
F F@ (3) —150.0 (4) —167.1

C(O)F®

147!
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C,FH,BrO

C,FH,CIO

C,FH,NO,

C,FH,Cl,

C,FH,0
C,FHCl
C,FH,NO
C,FH¢NO,
C.FH,
C,FH,

C,FH,

C,FH,
C,FH,,BrO,
C,FH,,Br,0,

G,FH,;0;,

Br
w

As above with Br replaced by Cl

As above with Br replaced by NO,

C

1
‘7’CH2F

Cl

FCO-C4H;
CFYHY-CgH,-Clp
FCO-C4H, NH, m
FCH,-C¢H,NO,p
FUOCHYP-CgH;
Same as above

(7)CH2F

FCH,C¢H,-OHp

CH$-CFV"H®-C(CH;)=CBr-CO,CH,
CH$-CFUH®-CBr(CH;)-CHBr-CO,CH;
(mixture of isomers)

CH®-CFYH®-C(CHY")=CH-CO,CH,

para
meta

para
meta
para
ieta

E-isomer
Z-isomer

+17.92

+18.56

+17.92

+18.65

+20.84

+19.68
(F-C7) 1674 (F-C1) 14.8
(F-C2)39 (F-C3)29
(F-C4)40 (F-H7) 48

+182

~211 (1-2) 47

+17.65

s.cs. —8.78 (22°), —12.69 (~80°)

—206.3 (1-2) 49

(1-2) 47.8

(F-C7) 166.5 (F-C1) 16.7
(F-C2)59 (F-C3) 13

(F-C4) 3.0
s.c.s. +7.57 (22°), +8.95 (—80°)
~1732 (1-2) 46 (1-3) 23
—1748 (1-2) 49 (1-3) 24.5
—~176.6 48 24
—181.1 45 225
—~173.3 (1-2) 48 (1-3) 24
—179.6 (1-2) 50 (1-3) 24
(1-4) 6

443

443

443

444

176(a)
430
443
445
283
446

444

dnosd gD e ur U surionf,|
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FH,,BrO, CHY)-CFVHP-CH™(CH,)-CHBr-CO,CH;
(mixture of isomers) —172.7 (1-2) 50 (1-3) 25 428(b)

—175.1 49 24.5

—186.2 49 24.5

—~1933 51 25.5
C,FH,,10, As above with Br replaced by 1 —172.7, —-1774, —189.1, —192.7 428(b)
C;FH,,NO (CH;), (+)9%0 427

[>NC(O)F
(CHs),

C,FH,,N;0, As C,FH;,BrO, above with Br replaced by N, ~172.2, —1753, —182.1, 428(b)

-186.9, —191.3
C,FH,,0, As C,FH,;BrO, above with Br replaced by H  threo —1754 (1-2) 48 (1-3) 24 428(b)

(1-4) 14
erythro —181.7 (1-2)48 (1-3) 24
1-4)0

C,FH,;05 (CH;0);C-CFYH®-CO,CH,4 —198.5 (1-2) 480 228
C,FH,; (CH1CH,);CF —156.2 283
C,FH,, (CH;),CF-C(CH;); — 1478 283
C,FH Br,CI;N,PZn  [({(CH;)3N);P*CFBrCl)ZnCl,Br~ —61.3 (P-F) 73.1 235
C,FH, 3CdCI3N;P [((CH3),N);P*CFCICdC1]Ct~ —1473 (P-F)676 (Cd-F) 145 235
C,FH,Cl;HgN,P As above with Cd replaced by Hg —126.3 (P-F) 659 (Hg-F) 698 235
C,FH,gCl;N;P As above with CdCl replaced by Cl —588 (P-F) 83.7 235
C;FH,gCI3N;PZn As above with Cd replaced by Zn —1499 (P-F) 65.6 235

F
C,F,H,0 F(l)c(o)@ para 8) + iggé 443
meta ) +18.
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C,F,H,
C,;F3HgN;sO,;
CyFH,Cl,0,

C,FH,NO

CoFH,Br,C!

C¢FH;CL,0,
CsFH;Cl,

CyFHBrO
CyFH,CIO

CyFHCIO,

CsFHN
CsFHNO,

CeFH,Br,

CsFH,Br,

FCH,-CoH, Fp
[CFM(NO,),-CH,-0-CH{],CF?-NO,
(24,5-C1,C4H,-O)CF'VYHP-CO,H

N
w

R,R-pBr-C¢H,-CH®Br-CF*'CiBr
R,S-isomer
(2,4-C1,CeH;-O)YCFYH®-CO,H

Ct__Ci
CF”’H‘{’@CH?’
Cl ¢l
pBr-CoH,CH,C(O)F
CHY
FIC(0) a
& ®)

Cl-C¢H, CFWH®-CO,H

pCN-C4H,-CFH,
pNO,-C¢H,-CH,C(O)F

Br

e

Br
As above with CFH, and CHj, interchanged

para
meta

meta
para

sc.s. +2.36 (+22°), +2.89 (—80°)

(1) —1094 (2) —138.7 (2-3) 16
-1329 (1-2) 59
+19.70
+18.92
~50.5 (1-2) 11.5
~552 (1-2) 16.4
~1315 (1-2) 59
(1-2) 47.35
s.cs. +0.06
(1-2) 1.84
(1-5) 0.56
—-179.8 (1-2) 47
—182.6 (1-2) 47

scs. —8.12(+422°), —11.43 (—-80°%)
scs. +098

(1-2) 478

(1-2) 47.39

(1-3) 2.81

(1-3) 167
(1-6) —043

(1-3) 2.96

(1-3) 1.65

445
231
447

443

319

447
448

449
294

447

445
449

448

448
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
H Br
CgFH,Br, CFUHP-CHY H (1-2) 4790 (1-3) 244 450
(1-4) +0.45
“H Br
Cl
CgFH,Cl, CFYHY @CH&” (1-2) 47.74  (1-3) 283 448
Cl
CgFH,Cl, As above with CFH, and CH; interchanged (1-2) 47.39  (1-3) 1.62 448
CgFH,0 CsHy-CO-CHPFWY —233 (1-2) 48 430
CgFH,O Same as above —231.9 (1-2) 47 447
CgzFH,0 CeHs CFVH®-CH®O —178.8 (1-2} 49 (1-3) 24 447
CgsFH-,O FCO-C4H,-CH,4 para +16.94 443
meta +17.74
CgFH,0, CsHs CFYH®-CO,H —1814 (1-2) 48 447
CgFH,0, FCO-C¢H,-OCH, para +1546 443
meta +18.09
CgFH,0, CsHsO-CFYH®-CO,H —130.1 (1-2) 59 447
CgFHg CsH5 CHY-CHE'F™M —216.0 (1-2) 47 (1-3) 29 283
CgFH, C¢H; CFVHP.CHY —-166.8 (1-2) 48 (1-2) 24 283
CgFH, pCH$)-CqH, - CFVHEY sc.s. +2.83 (+22°) +3.61 (—80°) 445
CgFH, Same as above : (1-2) 48.0 (1-3) 2.15 448
CeFH (N CH;-CFVH?-CHS 4 NH, —185.5 (1-2) 47.5 1-3)22 441
(1-4) 25
CgFH,Br,0, CH,CH,0O-CFYBr-CH®Br-CO,CH,CH, ~124.31, —129.81 (1-2) 22 410
(ratio 1:4)
C¢FH,,BrO, CH,-CFH-C(CH,)=CBr-CO,CH,CH, —173.5, —1799 428(b)
CgFH,,ClO, As above with Br replaced by Cl —174.4, —180.9 428(b)
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CsFH,,Br,0,

C3FH,;0

CgFH,;30,

CyFH,,BrO

CyFH,,BrO,

C,FH,,10,

C3FH{4NOs

C¢FH,,N;0,
C4FH,s0,

CoFH, NO,

CH>5 CFH-CBr(CH,)-CHBr-CO,CH,CH,

H®
O-CHPF®

CH‘;”-CF MHA-C(CH{Y)=CH-CO,CH,CH,4
E-isomer
Z-isomer
cH3CO-CF(CH,Br)-C(CH;);
CH‘;’-CF‘I)H‘Z’-CH(CH3)-CHBr~C02CHzCH3
(mixture of isomers)

As above with Br replaced by I
(mixture of isomers)

CHR'F R = NH-CO-CH,

4)
HO \ar— @
HO N
OH

As CsFH ,BrO; above with Br replaced by N,
As CsFH ,BrO,; above with Br replaced by H  threo
erythro
As CsFH,,BrO, above with Br replaced by NH,
(mixture of isomers)

—170.7, —172.5, —177.3

—229

—1744
—1813
—149.5

—1724
—174.8
—185.6
—192.5

—185.1
—189.5
—169.3
—189.5

—2389

—1722, —174.5, —1853, —192.2
—177.3
—1839

—176.9
—183.7
—188.0
—-173.5

(1-2) 47

(1-2) 47
(1-2) 50
(1-2) 47

47
50

(1-2) 49

(1-2) 48.5

(1-2) 52.8
50.8
50.8

(1-3) 3.2

(1-3) 23.5
(1-3) 25

(1-3) 235
25.5
23.5
25

(1-3) 24.5
235

(1-3) 293

(1-3) 26.4
25.4
254

428(b)

411

428(b)

451

428(b)

428(b)

440(b)

428(b)
428(b)

428(b)

dnoa3 g0 e ur U surtonpy
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Molecular formula Structure of compounds Chemical shifts {ppm) Coupling constants (Hz) Ref.
CgFH,, CH,;CH,CFH-(CH;),CH, —181.3 283
CgFH, Same as above —174 452
CgFH,, S-CHY-CF"H®? (CH,)sCH; —165 (1-2) 48 (1-3) 23 430,
452
CgFH,, R-CH,-CF'VH?(CH,)sCH; (1-2) 48 434(a)
CgFH oBrN CHE'FM-CHY® N(CH,CH;);* Br™ (1-2) 470 (1-3) 28.2 433
CgFH,,Cl,INyPZn [((CH;3),N);P*CFVCI-CHPZnCl, 1~ —100.1 (P-F) 846 (1-2) 230 235
CgF,;H,Br;Cl pBrC H,-CF"'Br-CF'*'BrCl erythro (1) —1124 (2) —63.6 (1-2) 23.7 319
threo (1) —111.1 (2) —62.6 (1-2) 22.8
CgF,H,Cl, pCF'"'H,-C,Cl,-CF'*'H,. (1-2) 8.32 453
C,F,H,0, FC(O)CoH,-CO)F para +20.38 443
meta meta +19.03
CgF,HsBr,Cl CgHs-CFVBr-CF®'BrCl erythro (1) —113.6 (2) —66.8 (1-2) 25.3 320
threo (1) —112.1  (2) —65.5 (1-2) 25.2
CsF,HgBr, Br (1-2) 46.9 (1-4) 2.60 448
CFOHY @ CFVH$ (3-4) 47.5
Br
CgF,HCl, As above with Br replaced by Cl (1-2) 470 (1-4) 2.55 448
(3-4) 47.5
CgF,HO pF?.C¢H, -CO-CHP'F"V (1) —2320 (2) —105.0 (1-2) 47 447
CgF,Hc,O pF-C¢H,-CH,C(O)FV (1) scs. —0.34 449
CgF,Hyg CFYHM-CH®FM-C¢H; (1) —247.5 (2) —208.5 (1-3) 50 (1-2) t6 318
(1-4) 30,22 (2-3) 16
(2-4) 48
CyF,Hg CF"H,-C¢H,-CF?H, ortho (1-2) 4.05 453
meta 1.04
4.77

para

091

uoq1ed01pAy speydije pajemies € jo ) 01 papuoq



CgF,H,0
CyF H

C,FH,Br,ClO,
C,FH,0,
C,FHgBr,Cl

CyFH,CIO
C,FHNO

C,FH,0
C,FH,0
CoFH,0
CoFH,0
C,FH,0
C.FH,0,
C,FH,0,
C,FH,0,
C,FH,,NO,

CsFH,,NO,
C,FH,,NO,

CyFH,,
CoFH|,

CoFHy,

CoFHy,

FYCO-C4H,-CF,
FWCH,-C4H,-CF,

pHO,C-C¢H,-CH®Br-CF'CIBr
pFCO-C¢H,-COCH,
R,R-pCH;-C¢H,-CH*Br-CF"CIBr
R,S-isomer

C¢H;5-CFCl-COCHY

C¢H; CHPF-CHPHOH)-CN

CgH5-CO-CFVH®-CHY

Same as above

Same as above
pCH,-C4H,-CH,-C(O)F
CH{)-CO-CFWH®-CgH;
CFVYHP-CH®(C4H;)-CO,H
pCH;0-C¢H,-CH,-C(O)F
CFOHA-CHBPC H,-OHp)-CO,H
C¢Hs-CFYH®-CH®(NH,)-CO,H

Same as above
CgH5s-CH?F"M.CH®(OH)-CO-NH,

C¢H; CHPF™-CH§"-CH,
C(,HS 'CH?)'CH(Z)F“"CH(;)

CsHs-CF"(CHY),

e

para
meta

erythro
threo

threo
erythro

erythro
threo

(1) +19.49
(1) +18.65

(1) s.cs. —6.53 (+22°)

-9.18

+19.71
—-512
—55.9
—115.98
—181.8
—193.2

— 185
—~1829
s.c.s. —0.37
—183.34
—2436
s.cs. —0.79
2417
—188.2
—184.2
—-193.6
—18243
—195.27
—1754
—~171.3

—135.0

(—80°)

~9.18
(1-2) 174

(1-2) 11.5
(1-2) 160
(1-2) 3.48
(1-2) 47
46.5
(1-2) 482
(1-2) 48.5
(1-2) 48.7

(1-2) 49.0
(1-2) 47

(1-2) 47.5
(1-2) 45
(1-2) 44

(1-2) 450
456
(1-2) 44
(1-2) 48
(1-4) 20
(1-2) 23

(1-2) 22
(1-C2) 88
(1-C4) 1.4

(1-3) 150
21.2
(1-3) 245
(1-3) 24
(1-2) 23.98

(1-3) 40
(1-3) 15

(1-3) 18
(1-3) 27
(1-3) 16

(1-3) 22.9
113

(1-3) 25, 19

(1-3) 24

(1-C1) 219
(1-C3y12

443
445

454
443
319

425
455

406
430
425
449
425
429
449
429
456,
457(b)
432
455

283
283

283
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FH;, CH, (F-C7) 161.1 (F-C1) 14.3 444
(F-C2)35 (F-C3)33
FCH,¢ (F-C4)43  (F-H7)48
CH,
Co,FH,,N C¢Hs-CF'WH'?-CH"*®(CH,)-NH, threo  —183.3 (1-2) 47.7 (1-3) 15.7 441
erythro  —184.7 (1-2) 471 (1-3) 139
CoFH,,N Same as above threo —183 (1-2) 48 (1-3) 15 458
C,FH, ;N C¢Hs CFY(CHY)-CHY-NH, —1580 (1-2)21.7  (1-3) 222 441
CoFH,(NO, HO CHYFW R = NH-.CO-CH, -2350 (1-2)475  (1-3) 158 440(b)
Ho-\HY
R ocH,
CyFH; ;O n-C,H;s-CHY-O-CHY'F» —152 (1-2) 57 (1-3) 1 430
CyFH,,NO,Si, (CH;)3Si-0-CH®-CF(NO,)-CH,-0O-Si(CH,), —141.2 (1-2) 16 231
C,F,HsBr,ClO, pHO,C-C¢H,-CFVBr-CF#BrCl threo (1) —106.7 (2) —57.1 (1-2) 25.2 320
erythro (1) —109.8 (2) —59.2 (1-2) 25.3
CoF,H,Br,Cl pCH;-CgH, CFYBr-CF®BrCl threo (1) —113.0 (2) —60.6 (1-2) 233 319
erythro (1) —1144 (2) —61.8 (1-2) 230
CoF,H,Br,Cl10 pCH;0-CsH,-CFVBrCF?BrCl threo (1) —110.1 (2) —62.0 (1-2) 23.3 319
erythro (1) —111.5 (2) —63.3 (1-2) 234
CoF,H sNO, F SCH,F R = NH-CO-CH; (4) —22500 (6)236.70 (4F-3H) 33.8 (4F-4H) 63.0 440
4 (4F-5H) 33.8 (6F-5H) 13.5
H ST\ (6F-6H) 473
3
R OcH,
PCF3-CgH, - CH C(O)W s.c.s.-+0.57 449

CoFH,O
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CoFsH;0

C10FH,,NO
C10FH,,NO

CyoFH;;0,
ClOFH1103

C,0FH,,NO
C,¢FH,;,NO
C,oFH,;,NO
CioFH,;NO,

CioFHy,

CioFH 4N
CioFH N

CioFH 4N
CioFH; N
C,oFH;4,N

CoFH;0

F —211.4, —147.3, —160.3,

F@ —161.7, —164.1
CHY'FD
F
o)
F

CsHs"CFY(CHY)CH®(OH)-CN erythro  —155.92
threo —157.25
CeHs-CHPF)-C(OH)(CH;)-CN erythro —169.6
threo —172.41
C¢H;s-CFVH?-CO,CH,CH, —180.1
CeHs-CFWH?-CH®(OH)-CO,CH, erythro  —189.0
threo —194.9
CgHs CFVYH®-CO-N(CH3), —1759
CFMYH@-CH®(NH-CO-C¢H,)-CH, —2336
CH$-CFVH®-CH,"NH-CO-C4H;, —179.47
Ce¢Hs CFVH®-CH®(NH,)-CO,CH,4 —195.3
CH;
CF(I)H(ZZ)@ CH(JJ)
CH,
CeHs CFY(CHS'CH,)-CHP-NH, —171.1
CeH;-CFYHP-CHYNH-CH,CH, —180.5
CsHs-CFVH®-C(CH,),'NH, —186.4
CeHs CH®(NH,)-CFY(CHE), —146.7
CsH;-CF(CHY)-CH®(CH,)-NH, Isomer [a] —144

Isomer [b] —146
Z-HO-CH,-CH®'=C(CF'"'H@)-CH{"-CH,-CH,-CH=C(CH}1),

-2129

(1-2) 48.0

(1-2) 22.9
(1-2) 230
(1-2) 46.5
(1-2) 46.0
(1-2) 48

(1-2) 45.6
(1-2) 45.5
(1-2) 50

(1-2) 48

(1-2) ~50
(1-2) 45.9

(1-2) 488

(1-2) 20, 24
(1-2) 485
(1-4) 29.4
(1-2) 458
(1-2) 22
(1-2) 22.7
(1-2) 22.7

(1-2) 47
(1-4) 2.9

(1-3) 13.0
(1-3) 172

(1-3) 260
(1-3) 158

(1-3) 24
(1-3) 24
(1-3) 26.5

(1-3) 3.15

(1-3) 172, 28.5
(1-3) 18.5

(1-3) 132
(1-3) 17.5
(1-3) 154

(1-3) 2.9

459

455

455

447
455

447
458
458
435

448

441
441

441

441
441

227
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,0FH,-,0, CH$’-CF*"H**-C(CH;3)=CH-CO,Bu" E-isomer —172.2 (1-2) 48 (1-3) 24 428(b)
Z-isomer —178.7 (1-2) 50 (1-3) 25
C,oFH 3BrO, CHY-CFWH®-CH(CH3)-CHBr-CO,Bu' —175.5, (1-2) 47 (1-3) 2.5 428(b)
—172.5, —~186.1, —192.9
C,FH,,0, As above with Br replaced by H threo —176.1 428(b)
erythro —181.9 (1-2) 48 (1-3) 24
C,oFH,(NO, As above with Br replaced by NH, —184.4 (1-2) 50 (1-3) 25 428(b)
—186.7 (1-2) 50 (1-3) 25
—1739, —176.4
C,oF,H,Br,ClO, pBr-CgH,-CFV(0,CCH;)-CF¥BrCl RS (1) —1138 (2) —-703 (1-2) 13.6 319
RR (1) —112.8 (2) ~708 (1-2) 124
C;oF2HgBrClO, CeHs-CF(O,CCH,;)CFBrCl RS (1) —-1192 (2) ~73.7 (1-2) 12,6 319
RR (1) —1182 (2) -742 (1-2) 12.4
C,oF,H,(BrClO pCH;-C¢H,-CF(OCH,)-CF#BrCl (1) —1209 (2) —68.0 (1-2) 11.3 319
C,,FH;,C10; pCl-CeH,-CHPF-CH®(OH)-CO,CH,CH; erythro —186.7 (1-2) 45.0 (1-3) 185 455
CH, threo —192.1 (1-2) 44.5 (1-3) 16.0
CqH;
C,;FH,,NO NC(O)F (+) 8.1 427
CH; .
C,,FH;,0, CeH; CFYH@-CH®(CH,;)-CO,CH; threo —168.56 (1-2) 46.8 (1-3) 9.60 460
erythro —188.63 (1-2) 46.87  (1-3) 21.48
C,FH;0; C¢H;-CFYH®-CH®(OH)-CO,CH,CH; threo —193.7 (1-2) 45.3 (1-3) 152 455
erythro —188.90 (1-2) 450 (1-3) 25.5
C(H;30; CeH;-CHPFM-C(CH,)(OH)-CO,CH;, threo —182.8 (1-2) 44.0 455
erythro —170.1 (1-2) 443
C,;FH,;0; CHs-CFY(CHS)-CH?(OH)-CO,CH; threo —1579 (1-2) 20.5 455
erythro —162.18 (1-3) 230
C,,FH,,NO, C¢HsCFH-CH(OH)-CNH(OCH,CH,) threo —1942 (1-2) 455  (1-2) 16.5 455
erythro —181.5 (1-2) 41.5 (1-2) 26.0
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C,,F,HgBIClO,
C,,F,H,oBrClO,

C,,F,H;,NOs

C11F2H17N05

C.:FHO

C,,FH,0

C.:FH;0;

C1,FH;3N,0,P3 -

Cl ZFHl 502
Cl ZFHI 502

Ci:FH,50,

pHO,C-CeH,-CFY(0,CCH,)-CF®BCl

pCH; CeH, CF"(0,CCH;)-CF?®BrCl

RS
R,R
RS
R,R

(1) —112.7
(1) —113.6
(1) —117.5
(1) —1164

(2) —64.6
(2) =666
(2) —=70.0
(2) —704

As CyF,H,sNO, above with OH replaced by OCOCH; (4) —222.90 (6) —222.70

As CyF,H,sNO, above with OH replaced by
OCOCHj;, and F equatorial

(2)
FY) C(O)F

H CH,

CO-CF‘”H‘}’

As above with CO-CFH, replaced by O-CF''H*-CO,H

CH,-OPO,2~

N@_CH‘§§I—CH(C02‘ )}CHF-CH,
H

CH, O~

p(CH,),CHCH, C4H, CFVH?-CO,H
CeH;-CFYH?-CHY(CH,CH,)-CO,CH,

CeH;-CFV(CHE')C(CH;)(OH)-CO,CH,

threo
erythro
threo
erythro

(4) —20040 (6) —240.75

(1) +30.5  (2) —162.5
(3A) —102.5 (3B) — 1078

—130.7

—1798

-179.9
—167.93
—181.73
—157.8
—156.1

(1-2) 12.5
(1-2) 12.4
(1-2) 11.9
(1-2) 117
(4F-3H) 28.1 (4F-4H) 54.0
(4F-SH) 28.1 (6F-5H) 13.5
(6F-6H) 450

(4F-3H) 13.5 (4F-4H) 484
(4F-5H) 2.8 (6F-5H) 24.8
(6F-6H) 47.3

(1-2) 180 (1-3A)9
(2-3A)18  (2-3B) 9.5
(2-4)55  (3A-4)20
(1-2) 48
(1-2) 60
(1-2) 4.8
(1-2) 4560  (1-3) 11.85
(1-2) 4625  (1-3) 13.90
(1-2) 23.5
(1-2) 23.0

319
319

440(b)

440(b)

287

418

447

432

447
460

455
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,FH(NO, CsH,-CFWHW-CHY(NH,)-CO,Pr’ Isomer [a] —194.4 (1-2) 467 (1-3)25.5 441
Isomer [b] —184.1 (1-2) 45,5 (1-3) 13
C,,FH,4,NO, Same as above Isomer {a] —200 (1-2) 476 (1-3) 26.6 461
NH,,HBr
C.,FH,Br,N,S N7 | N | CH;, Br~ —220.5 (1-2)47.5  (1-3) 240 438(a)
cnls § ]CH‘Z”-CH‘{’F‘ g
N S
C,,FH,-0 —2315 (1-2) 46.5 411
CO-CFVHP
C;,FH,,0, Z-CH;CO,CH,CH®=C(CF'V"H¥)CH{"CH,CH=C(CH;),
2145 (1-2)469  (1-3)2.6 227
(1-4) 2.6
C,,FH;; n-C, H,, -CH-CHZ'F" -208 (1-2) 48.5 (1-3) 25 430
C,,FH,,CINO, R caprEm OR ~233.1 (1-2) 47 (1-3) 30 462(b)
) O RO R
RO CH,OR
OR | R = H, R' = NH,Cl
Ci2FHyo (1-2) 0.96 453
(1-2) 2.32

1,7-isomer
CFYH, CF2H, 2,6-isomer

991

u0q1ed01pAY Juwydije pajeinles € jo O 03 papuoq 4



Cy2F;H24CLLN, 0,

C,,FsHsBr,

CISFHII
Ci3FH,,0;

Cl 3FH1 702

Ci3FH;,04

Ci3FH30NO,

C13FH0NO,
C,;FH,;Cl,HgN,PZn
C14FH{,0
C,,FH;,0
C(,FH,,0
C1FH;,0
C,,FH,,ClIO
C,FH,,ClIO

R’ CH@FWV R = HR’' = NH,Cl
13)

ORL | ¢

2

RO

(&) CFVBr-CH,Br
)

6}
(3)

(C6Hs),CFH®
C¢Hs CFUH® CH® [CH(CH,), -CO,CH,  threo

erythro
CH$-CFH®-C(CH,;)=CH-CO,CH,C¢H; E-isomer
Z-isomer
CeH;-CF"[CH®(CH,), "CH®(OH)-CO,CH; threo
erythro
. GHYF® Ac = CO-CH,

ACO a0

AcO
AcNH QOCH,

As above with 4-OAc axial
[((CH;),;N);P*CFCIHgC4H5 ]ZnCl; ~
CgH5-CFYH®-CO-CgHj,

Same as above

Same as above

pCeH4-CoH, CO-CFVHY

pCl-CeH, CFYH®-CHO(OH)-CcH; threo
pCl-C¢H,-CH®(OH)-CFVH®?-C(H, threo

—2343

(1) —954  (5) —1468
{6)(7) — 1548, —1574
(8) —130.2

—1674
—171.49
—178.56
—174.1
—180.5

—236.7

—2380
-1323
—176.3
-176.7
—176.5
—230.8
—181.5
— 1809

(1-2) 52

(1-2) 48
(1-2) 46.50
(1-2) 47.50
(1-2) 48
(1-2) 48

(1-2) 19.0
(1-2) 17.0

(1-2) 235

(P-F) 65.9
(1-2) 49
(1-2) 49.7
(1-2) 49
(1-2) 48
(1-2) 47
(1-2) 47

(1-3) 33

(1-3) 14.65
(1-3)9.39
(1-3) 24
(1-3) 24

(1-3) 250
(1-3) 26.0

(1-3) 485

(Hg-F) 363

{(1-3) 13
(1-3) 12.7

462(b)

463

283
460

428(b)

455

440(b)

440(b)
235
376
406
447
418
376
376
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,FH,, C¢Hs CHY-CFVH?-CgH 5 —173.1 (1-2) 48 (1-3) 23,19 283
C.,FH,; (C¢H;),CFV-CHY —1350 (1-2) 23 283
C,,FH;0 C¢Hs- CFVH®-CH®(OH) CcH;s threo —180.5 (1-2) 47 (1-3) 13 376
erythro —183 (1-2) 47 (1-3) 12.5
C,4FH,;0 (C¢H;),C(OH)-CFVHY -216.0 (1-2) 48 LJ(F-C) 183 366
2J(F-C) 14
C,,FH,,N (C¢H;),CFV-CHY-NH, —156.8 (1-2) 229 441
C,,FH,N CgHs CFVH®-CH®Y(CH;)'NH, threo —183.0 (1-2) 4722 (1-3) 14.2 441
erythro —1810 (1-2) 467  (1-3)13.2
C,4FH,sNO; As CgFH,NO; above with R = NH-CH,C¢H; —2390 (1-2) 49.5 (1-3) 26.0 440(b)
C,FH {NO; As CgFH | ,NO; above with R = NH-CH, C¢H and 4-OH uxial —2349 (1-2) 46.0 (1-3) 14.5 440(b)
C,4,FH,50, Z-(CH,),C=CH-CH,CH,-C(CF'""H¥")=CH-CO,CH,CHj; -230.1 (1-2) 489 227
C,4,FH, 40, CeH;s-CFYH®-CH®' [C(CH,;), ]-CO,CH;, threo —167.80 (1-2) 45.70  (1-3) 16.40 460
erythro —174.27 (1-2) 46.92  (1-3) 9.05
C,,FH,,NO, CHs-CFVH®-CH®(CH,)-NH-CO,C(CH3;); RS ~—191.55 (1-2) 48 (1-3) 15 458
H,F
C,4FH,,NOg AcO o) Ac=CO-CH; -—-2380 (1-2) 48.5 (1-3) 25 440(b)
AcO
AcNH pac
C..FH,;NO, As C,,;FH,,CINO, above with R = H and R’ = NH-CO-CH;  —2330 (1-2) ~48  (1-3) ~15 462(b)
Cy4F,H,,Br Ce¢Hs CH®F®-CFYBr-CgH; S,R (1) —1258 (2) —179.5 (1-2) 25.5 (1-3) 14 419
(2-3) 48
5SS (1) —1262 (2) —180.5 (1-2) 22.5 (1-3) 18
(2-3) 48
C,4,F,H,Br (C¢H;),CFV-CF®BrH® (1)(2) —156, —161.5 (1-2) 27 (1-3) 10.5 419
(2-3) 48
C,4F,H,Cl Ce¢Hs CHAF®-CFUCI-CgH; S,R (1) -1235 (2) —1823 (1-2) 21 (1-3) 12 419
(2-3) 49.5
S (1) —1225 (2) —1837 1-2)195  (1-3) 12

(2-3) 48
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Ci4F2H;(C

CI4F2H12

CiF:H,,

CiaFHyy

C,sFH,,BrCIO

C,sFH,,BrCIO

C,sFH,,BrIO
C,sFH,,Br,0

C,sFH, Br,0

C,sFH,,BrO

C,sFH,,BrO

C,sFH,,NO

(CeH;),CF-CFOCIH® (1)2) —161, —168.5

(CeHj),CF)-CFOHE (1) —151.7 (2) —2189

CeH;-CFH-CFH-C4H; S8  —203.3
SR —2063
pCFIH, -CgH, CoH,-CF®H,p

pR! ~C6H4‘CO-&HBr-éHFR2

As above with

R'=ClL,R*=H

R!'=H,R?=Cl

R'=CLR*=H —158.15
R'=H,R* =Cl —158.68
As above with R! = Br, R? = H, and Br replaced by I  —150.96
As above with R'=H,R>=Br
R!'=Br,R’=H

R!'=H,R®>=Br —159.06
R'=Br,R*=H —15807
RI=H R*=H

As above with

As above with

As above with R'=H,RZ=H -15782

C¢Hs
CeHs

DNC(O)F (+)4.2

(1-2) 21 (1-3) 9
(2-3) 49.5

(1-2) 20 (1-3) 18
(2-3) 48 1J(2-C) 183
17(1-C) 149 2J(2-C) 28
2J(1-C2) 28

(1-2) 0.64

(F-C1) 199 (F-C2) 5.9
(F-C7) 1750 (F-C8) 35.3
(F-C1) 199 (F-C7) 175.7
(F-C8) 36.0

(F-H7) 44.56 (F-H$) 6.96
(F-H7) 44.44 (F-H$) 6.84
(F-H7) 45.17 (F-HS$) 8.55
(F-C7) 176.5 (F-C8) 36.0
(F-C1) 199 (F-C2) 59
(F-C7) 1758 (F-C8) 35.3
(F-H7) 44.90 (F-HS) 7.34
(F-H7) 44.75 (F-H8) 6.96
(F-C1)19.1 (F-C2) 5.9
(F-C4)22  (F-C7) 1750
(F-C8) 353

(F-H7) 44.80 (F-HS) 6.96

419

366

419

453

464

465

465
464

465

464

465

427

dnos3 4D e ur PNU Supony
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,sFH,;;0 —181.6 (1-2) 46 (1-3) 6 366
. YJ(F-C) 177 *J(F-C3) 23
CHY'-CF'VH*? OH
C,sFH,;0 CgHs CFYVH®-COCH,CgH; —1835 (1-2) 48 418
C,sFH,; (C¢H5-CH$),CFWH —1783 (1-2) 24 283
C,sFH; O pCH,-C¢H,-CH®(OH)-CFVH?C H; threo —181 (1-2) 48 (1-3) 13 376
erythro —183.6 (1-2) 45 (1-3) 12
C,sFH,,0 pCH,-C4H,-CFVH®.CH®(OH)-C4H; threo —180 (1-2) 48 (1-3) 13 376
C,sFH, (N (CeHs),CFY-CH®(CH;)'NH, —159.9 (1-2) 22 441
C,sFH; N C¢Hys CFY(CHP)-CH®(C4H5 ) NH, Isomer {a] —139.3 (1-2) 222 (1-3) 22.1 441
Isomer [b] —146.6 (1-2) 23 (1-3) 15
C,sFH,(NO; pNO, C¢H,-CO-CH(CH,)(CH,),"CH,-CF"(CH{), —1388 (1-2) 21 466
C,sFH,,0, p(CH,),CHCH,-C¢H, CFY(CHY)-CO,CH,CH,4 —150.9 (1-2) 22 447
C,sF,H,,BrO As C,sFH,BrClO above with R' = F, R? = H (7) —158.11 (F-H7) 45.16 (F-H8) 7.32 465
C,sF,H;,D CF“'HZ CF'?HD (1-2) 145 453
C,sF,H,,0, 2, threo (1) —180 (2) —134.8 (1-3) 48 (1-4) 12.3 376
CHJQ@CH(M(OH).CHH)F(I).COHS erythro (1) —1833 (2) —135 (1-3) 47 (1-4) 12
C,sFHgBrDsO C,D5-CO-CDBr-CF"H®-CyH,CH,p —156.62 (1-2) 44.44 465
As C,sFH;,BrClO above with R!'=CH,;,R’=H (F-C1) 19.1 (F-C2)52 464

C,¢FH,,BrO

R! = H, R? = CH,

(F-CT7) 1750 (F-C8) 35.3
(F-C1) 19.9 (F-C2) 5.9
(F-C7) 173.6 (F-C8) 36.8
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C,,FH,,BrO As C,;FH,,BrClO above with R!'=CH,,R*=H
R!=H, R? =CH,

C,6FH,,BrO, As C,sFH,,BrClO above with R!=OCH;, R*=H

C,¢FH,,BrO; As C,sFH,,BrCIO above with R! = OCH,;, R® = H

C,6FH,,CIO As C,sFH{,BrClO above with Br replaced by Cl and

R! = H and R? = CH;,
C,¢FH,,CIO As C,sFH,,BrClO above with Br replaced by Cl and
R! = H and R? = CH,
C,sFH;4,NO C¢H;,CH
168 Hia 6lls 3[>NC(O)F
CeHs
C;cFH 4NO CeH
16 14 Cs S)ZDNC(O)F
CHj;

C,¢FH;;0, pCH;0-CgH,-CFVH?-CH®(OH)-CsH threo

C,¢FH,;50, pCH;0-CO-C4H,-CFVH®-CH®(OH)-CcHs threo
erythro

C,sFH{50; ortho-isomer of above threo
erythro

C,¢FH,50; CgH; CHPFW-C(OH)(CgH)-CO,CH; threo
erythro

6
C,F;HsNOs F CHF R = NH-CH,-C(H;
4
CH,CO-G .
R OCH,
C,¢F,HoNO; As above with 4-F equatorial

~158.01
—156.44

~157.99

—163.16

(+)7.5

(+)10.1

—183.9
—183.9
—186.5
—180.8
—1804
—-171.0
—168.8

(4) —223.40 (6) —237.75

(4) —200.30 (6) —240.85

(F-H7) 44.68 (F-HS) 6.84
(F-H7) 4444 (F-HS) 6.1
(F-C1) 199 (F-C2) 5.2
(F-C7) 174.3 (F-C8) 35.3
(F-H7) 44.68 (F-HS8) 6.83
(F-C1)19.9 (F-C2)52
(F-C7) 1743 (F-C8) 38.2

(F-HT7) 44.19 (F-H8) 6.35

(1-2) 47 (1-3) 13.2
(1-2) 47 (1-3) 13
(1-2) 45 (1-3)13
(1-2) 47 (1-3) 20
(1-2) 47 (1-3) 16
(1-2) 440

(12) 44.3

(F4-H3) 25.9 (F4-H4) 54.0
(F4-H5) 259 (F6-H5) 12.4
(F6-H6) 47.3

(F4-H3) 15.8 (F4-H4) 48.4
(F4-H5) 1.1 (F6-H3) 259
(F6-H6) 47.3

465

464

465
464

465

427

427

376
376

376
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Chemical shifts (ppm)

Molecular formula Structure of compounds Coupling constants (Hz) Ref.
C¢FsH )N ) (1) —1652 (2) —161.5 (1-2) 19.8 (1-3) 4.6 357(b)

3 (3) —170.9 (4) —149.1 (1-4) 152 (2-3) 21.1

@ (5) —218.9 (3-4) 20.8 (5-6) 48.3

o N (57 26.1
CH,-CH,-CHY)-CHY'F

C,6FsH (N (5) (5) —1560 (6) —173.1 (5-6) 20.9 (5-1 3.0 357(b)

6) (7) —1699 (8) —166.2 (5-8) 15.4 (6-7) 20.3

I3 9) —2176 (6-8) 4.4 (7-8) 204

) IT (8-12) 0.9 (9-10) 45.9
CHY¥-CH,-CH D-CHYOF® (9-11) 26.1
C,,FH,sN,O,P3~ As C,,FH3N,0,P3~ above with CHF-CH, replaced —192.0 432
by CHF-C¢Hg
C,,FH,(NO (CeHs), (+)0.14 427
(CH;);DNC(O)F
N

C;3FH 5N, CsH; OjCF“’H‘ZZ' —203.6 (1-2) 48 (1-3) 2 413

CH{ N CoH;

CHPFY
CsFH,,NO, 4 o R = NH-CH,-C¢H;, —237.3 (1-2) 23.5 (1-3) 48.5 440(b)
CH,CO-0 el
CH,CO-O
R OCH;
C,ysFH,,NO, As above with 4-OAc axial —236.2 440(b)
C;sF.H;,0, pCH;0CO-C¢H,-CFYH®-CH®(OCOCF;)-CgH;
threo (1-2) 47 (1-3) 13.8 376
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C,oFHus
C,oFHisN

C,oF2HzN

C“FHZZNO4

C“FH24NOS

C“FH24N05

C,,F,H23NO,

C,,F,H23NO,

C,,FH;6NOS

C,sFH36NO 16

(CsH5):CF
(CeHs),CF-CH®(CgH, ) NH,

o8e

@ CFOR®-EH,CH,N(CH,),

CH@FW
CHsCH om
OCH,
CH(Z)FH)
4
C6H5CH2 HE
R ocH,

As above with 4-OH axial
F CH F

CeHsCH; 0
R ocH,
As above with 4-F equatorial
H‘Z’F‘”

CgHsCH,O

OCH3

R = NH-CH, C¢H,

R = NH-CH,C,H,

R = NH-CH,-C¢H,

R = NH-CH,-C¢H,

As C,2FH,;CINO, above with R = CO-CH, and

R' =

NH-CO-CH,

—126.7
—1544

(1) —196.0 to —198.0
@) —159.2

~224.05

—239.7

—2352

(4) —22395 (6) —23645

(4) —198.05 (6) —240.10

—2378

-2307

(1-2) 26.4

(1-2)(2-3) 11, 26
1J(2-C2) 192 2J(2-C1) 22

2J(1-C2) 22 2J(1-C3) 18
(1-2) 48.1

(1-2) 280  (1-3)49.5
(1-2)485  (1-3) 145

(F4-H3) 264 (F4-H4) 55.1
(F4-H5) 26.4 (F6-HS) 16.9
(F6-HG6) 48.9

(1-2) 47.5

(1-3) 23.5

(1-2) ~50  (1-3) ~15

1J(1-C1) 130

283
441

366

440(b)

440(b)

440(b)
440(b)

440(b)
440(b)

462(b)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,FH,,0; CF'WH?-CO,CH, (1-2) 48 423
HO
C,3FH,, (C¢Hs),C(CFH,) CH=C(C4¢H5), --2126 366
C,sFH,3sNOg As C,FH,4,NOjs above with 4-OH replaced by axial -236.2 440(b)
CO-C¢H;
C,9FH, 50, As C,,FH,,0; above with OH replaced by O-CO-CHs, (1-2) 48 423
and CO,CH; replaced by C(OH)(CH;),
CioF,Hy s NgO4 As Cy,F,H,,CI,N,0, above with R = CH,C¢Hs; and  —232.7 (1-2) 45 (1-3) 10 462(b)
R’ =N,
C,4F,H5oN, Oy As C,,F,H,,Cl,N,0, above with R = CH,C¢H5 and
R’ = NH-CO-CH, -230.1 (1-2) 46 (1-3) 15 462(b)
C,-FH N0, R’ CH@FD —231.30 (1-2) ~49  (1-3) ~10 462(b)
RO - o) OR
RO O—T~C4H;
OR o o)
R =CH,C¢H;, R' =N,
C4oFH;,NOq As above with R = CH,C¢H;s and R’ = NH-CO-CH;  —2327 462(b)
H-{O-:CH,-CF(NO,)CH,],-OH —139.8 231

CBnFnH4n+ 203n +1
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D. Miscellaneous studies

Various measurements have been made of F-19 spin-lattice relaxation
times in CF3CO,H,*¢7468 C H CF5,**? and (CF;);COH,*’° and there have
been investigations of the dynamic processes involved in the ligand exchange
in the Mo(CF;CO,),/CF;CO,Na system,*’! the intramolecular CF5 group
exchange in a platinum complex,*’? the proton transfer in CF;CO,H
systems,*’® the hydrogen bonding in CF;SO;H and its tetramethyl-
guanidinium salt,*’# the conformational change in 4-chloro-1,1-bis(trifluoro-
methyl)cyclohexane,*”® the rotational isomerism in RCONHN(CH;), and
RCON(CH,)NHCH; (R = CF,H and CF;)7 the equilibrium between
Eu(fod); and 4-chloro-3,3,4-trifluoro-2-methyl-2-butanol and 2,2,3,3-tetra-
fluoropropanol,*”” the keto—enol equilibrium in 1,1,1,5,5,5-hexafluoroacetyl-
acetone,*8° the equilibrium between trialkyl phosphites and perfluoroalkyl
iodides,**®> and the acid-catalysed mechanism of the reaction using
trifluoromethanesulphonic anhydride to synthesize symmetrical 1,1'-glycosyl-
glycosides.*8!

F-19 CIDNP effects have been observed during the irradiation of o,0,0-
trifluoroacetophenone and several of its ring derivatives,*”8 on (CF3); COH in
the presence. of free radicals,*’% and in the dimerization of a-fluorobenzyl
radicals.*”® F-19 shifts have been used to study mixing processes in binary
solutions of hexane and perfluorohexane,*®? in aqueous solutions of 2-(2,2,2-
trifluoroethoxy)ethanol,*®? and to study the gas to liquid transition at various
temperatures and pressures of CF3H, CF;CF,, CFH;, CF5Cl, and CF,Br,*8¢
and the distribution of alcohol in microemulsions.*°® Solvent effects upon
2J(FH) in CF5H have also been reported.**!

Several papers have shown that trifluoroacetate derivatization is a useful
method of characterizing alcohols, phenols, thiols, and primary and secondary
amines,*85488 while hexafluoroacetone adducts of phenols are also
helpful 48°

F-19 data have been reported for the following: Zr(tfac),, Ce(tfac),, and
Th(tfac), (tfac = CF;COCHCOCH; );*°? CF,CBrCIH;*** RO,CCH-
(CF;)CONRR? (R = Mg, Et; R! = R? = H, Et; R! = Me, PhSO,, Ac;
R? = H);**3 the platinum complexes of 2-methyl-2,4,6-tris(trifluoromethyl)-
pyran;**% (CF,),CCF,CF,C(CF5)s:**” RCONR'NHR? (R = Me, CFH,,
CF,H, CF;; R! =H, Me, Ac; R? =H, Me, Ac, CF;C0);**® various
fluorinated triazines;*%° [(CF;),C=CFC(CF;),] Cs* and
(CF5),CRCF=C(CF), (R = Me, allyl, MeOCH,);5°°
RIC,H,CF=CRCF, (R'=mF, pF; R=CF5,, CO;Me); "
R!C=CHCH=C(R?)NR (R, R!, R? = H, Me¢, COCF5; H, Ph, COCF,;
CH=CH,, Me, COCF;; CH=CH,, Ph, COCF;);’*? RICONHNHR,
R!CONHNRCOR!, and R!'CONRNH, (R=H, Me, Me,CH, Ph;
R! = CF,, CF,CF;, n-C,F,, 0-C¢F,3):°°3 MeP(O)(OCHRR'), (R = CFj;




176 F bonded to C of a saturated aliphatic hydrocarbon

R! = Ph,m-CF;C4H, ;R = CsF,,R! = Ph);*** HOCHRCF,NO, (R = Ph,
0-HOC-H,, o0-CIC¢H,, o0- and m-O,NC¢H,, p-CHyC¢H,, 24-
(Me0),C6H3);%%% m- and p-substituted benzotrifluorides and p-substituted
benzal fluorides;’°® various pentakis(polyflucroalkoxy)phosphoranes de-
rived from 1H,1H,3H-tetrafluoro-1-propanol and 1H,1H,5H-octafluoro-1-
pentanol;*®” products of the ortho-metallation reactions of palladium
bis(hexafluoroacetylacetone);>°8 TiL,F, (HL = 1,1,1-trifluoro-4-(2-
thienyl)butane-2,4-dione);>°° and UL, (HL = RCOCH,COR!;
R = CF;(CF,),, R = CMe,;; R = CF;, R! = Mg, Ph).51°

The absolute F-19 frequency of CFCl; relative to tetramethylsilane has
been measured.’!!-312
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A. Data

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CFP FC=P —96.6 (P-F) 182.0 513

(IF_ _H®
CF,HP _c=p (1) +4.2 (2) —246 (1-2) 254 (1-3) 19.2 513

@F (2-3) 40.0 (P-1) 2136

(P-2) 82.3
CF;NS CF,=NSF; 1J(F-C) 352, 267 182
C,F, CF,=CF, —135.2 176(a)
C;FH; CFVYH®=C=CHY —176.3 (1-2) 86 (1-3) 2.8 400(a)
C;FH;Cl, CH@-CF=C(l, —94.1 (1-2) 16 401(a)
C;FH,I CH,I-CF=CH, —99.5 451(a)
C;FH;O CH,(OH)-CF=CH, -110.5 451(a) g
C,FH;Cl, ‘”Hzl: o :F“' —128.5 (1-2) 87.0 (1-3) 7.0 400(a) ®
Clz H(Z)
C,FH,Cl, As above with F and H interchanged —-114.9 (1-2) 87.0 (1-3)7.0 400(a)
C,FHCl, CH;-CH¥-CF"=CC(Cl, —1029 (1-2) 22 401(a)
C,F,H;ClO, CFC1=CF-CO,CH, Z-isomer (1) —1558 (2) —96.3 (1-2) 130.5 228
E-isomer (1) —146.1 (2) —81.8 (1-2) 18.0
C,F,H;ClO, CF,=CCI-CO,CH, —68.2, —66.8 (1-2) 16.0 228
C,F,H, ®H, F (1A) ~715 (1B) —85.3 (1A-1B) 32.5 (1A-3) 6.5 514
\>;——< ™ @) —131.3 (1B3)6.5  (1-2) 6.5

2F, F (2-3) 1.8

C,F, CF,=CF-CF=CF, (1) —9335 (2) —107.60 (1-2) 50 (1-3) 31 410 -
2-3) 1170 3

(3) —179.95



Molecular formula Structure of compounds Chemical shifts {ppm) Coupling constants (Hz) Ref.
CsFH, :C-l, —109.5 (F-H) 50, 16 515(a)
£ —
CsFH,Br, CHYBr-CF"=C(CH,)-CH,Br Z,E mixture (1) —108.5 (1-2) 23 515(a)
(1) —1105 (1-2) 23
CsFH,Cl, CH;-CH,-CH?-CF"=C(l, —100.9 (1-2) 22 401(a)
C,FH,Cl, (CH,),CH®-CFY=C(l, —1147 (1-2) 29 401(a)
CsF,H;NO, CH;0CO-CFY=CF*®-CN Z-isomer —135.0, —1249 (1-2) 3.0 437
E-isomer —1477, —1449 (1-2) 136.0
CsF,Hq <}CF‘2" —.99.24 (1-2) 3.6 516
@

C But F _ _ _

sF,;HoN NN=C< (1) =575 (2) —423 (1-2) 220 255

\F(Z)
CsF,H, F, (1) =9%91.11 (2) —85.0 (2A-2B) 36 517
(centre of AB system)
CF,
C¢FH, CH,=CH-C(=CH®F"')-CH=CH, —130.0 (1-2) 78 404(a)
CsFH,0, CH;0CO-CF"'=CH*-CO,CH, -107.02 (1-2) 29 410
CgFH, CH; FW —129.5 (1-2) 29 518(a)
— H
CH, —

@H H

081
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CoFH,

CoFH,

CeFH,Cl,
CeFH,Cl,
CeFH,Cl
CeFH,Cl,
C¢F,H,0,
C6F2H10

CGFZHIO

CoF;H,,0

C,FH,

C,FH,,

CH, F&
— H
Yy —
CH, H
IZ)H FO
CH; —
CH}4

CH,CH,CH,-CH®-CF"=CC(l,
CH,CH,-CH®(CH,)-CF=C(l,
(CH,),CH-CHP-CF=CCl,
(CHY),C-CFV=CCl,

CH,0,C-CF'"=CF?-C0O,CH, Z-isomer
E-isomer

CF,=CH-C(CH;),
(CH;),C H®

(ZDF o FH)
(I)F H(J)
aE CH(OH)CH,CH,CH,
CH,=CH-C(=CH®F")-C(CH,)=CH,

CH, I Isomer [a]
CH,CH, Isomer [b]

—-121.5

—106.5

—100.8
—1143
—98.6
—942
—137.5
—146.2
—89.5

1) —170.2

(1)2) —879

—1313

—129.5
—130.5

(2) —140

(1-2) 37

(1-2) 23

(1-2) 22
(1-2) 30
(1-2) 23
(1-2) 2.0
(1-2) 8.0
(1-2) 130.0

(1-2) 10 1-3) 75
(2-3) 175

(1-2) 40 (1-3) 3.5
(2-3) 24

(1-2) 82

(1-2) 30
(1-2) 30

519(a)

519(a)

401(a)
401(a)
401(a)
401(a)
437

405

411

520(c)

404(a)

518(a)

BB

I81



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FH,, CH, Fpw 1125 (1-2) 39 519(a)
— CH,
(ZiH —
CH; H
C,FH;, As above with H® and adjacent CHj interchanged —105.5 (1-2) 18 519(a)
C,FH,, CH; FH -1225° (1-2) 37 519(a)
—= H
(Z)H —
CH, CH,
C,FH,, As above with H'*' and adjacent CH; interchanged —-103.5 (1-2) 21 519(a)
C,F,H,CIN PCICoHy F) (1) =577 (2) —488 (1-2) 544 255
N=C_
F(Z)
C,F,HsN As above with pCl-C¢H, replaced by C¢Hs (1) =577 (2) —485 (1-2) 56.0 3J(F-C) 7.0 255
4J(F-C) 2.5
C,F,H;0, 0 CF, —734, —67.3 2J(F-F) 5.2 521(a)
02 S CH,
CH,
C,F,H,, CFYH®=CF?-CH(CH,)-C(CH;)=CH, Z-isomer (1) —1694 (2) —141.5 (1-2) 10 (1-3) 74 404(a)
(2-3) 17
E-isomer (1) —1844 (2) —170.0 (1-2) 1276  (1-3) 76
(2-3)5
C,F;H,N oF3-CeH, F (1) =558 (2) —433 (1-2) 62.0 (2-3) 14.1 255
W=c” (3) —1250

\F(Z)
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C4FH;BrCl

CgFH,y,
CsFH,,0,
CgFH,;0

CyF,H;Br

CyF,H,Cl
CoF,H,Cl

CgF,H;NO,

CsF,He

CsF2He

CgF,;HgSe

GeF:H,;

E-isomer
Z-isomer
CH,=C(CH;)-C(=CF"“H?®)-C(CH;)=CH,
CH;CH,0CO-CF""=CH®-CO,CH,CH,
CsH,,"CH*=CF")-CH®'0O

pBr-C¢H,-CH®=CF"'Cl

CeHs F

Br F
As above with Br replaced by Cl

pCl-CeH, F&

I F

As above with Cl replaced by NO,

CeHs H®

(Z)F F(H
CoHs F2
(3)H — FH)
As above with C¢H; replaced by CgHsSe
Z-isomer

CFWH®=CF®-C(CH,),"C(CH;)=CH,

E-isomer

-70.4
—67.3
—130.0
—107.13
—63

—78.9, —85.2

—83.7, —89.2
(1) —84.52

(1) —80.41

(1) —168.8

(1) —85.48

(1) =775

(1) —1720

(1) —180.0

(2) —8291

(2) —79.23

@) —1458

(2) —87.70

() =716

(2) —139.8

@) —1627

(1-2) 30.1
(1-2) 124
(1-2) 83
(1-2) 29
(1-2) 33

(F-F) 30

(1-3) 18

(F-F) 35

(1-2) +303 (1-3) +3.5
(2-3) +256 1J(1-C) —289.1
1J(2-C) —298.5

(1-2) +202 (1-3) +32
(2-3) +252 1J(1-C) —2926
1J(2-C) —301.2

(1-2) 115 (1-3) 71

(2-3)17

(1-2) +324 (1-3) +38
(2-3) +259 1J(1-C) —288.38
1J(2-C) —298.8

(1-2) 24 (1-3) 24
(2-3) 21
(1-2) 8 (1-3) 74
(2-3) 17
(1-2) 128  (1-3)76

(2-3) 8

319

404(a)
410
414

408

408
522

522

el

411

522

522

404(a)

€81



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CyF,H,, wy HY (1) —1683 (2) —138 (1-2) 11 (1-3) 74 411
W 1 (1-4) 3.8 (2-3) 18
Fh (2-4) 15
Fl.’.i
CgF,H,,0 OH F'2 (1) —86.6 (2) —84.3 (1-2) 45 (1-3) 5 520(c)
Pz Fo (2-3) 27
(S)H
CgF.H; pF-CeH, 2 (1) —85.87 (2) —84.60 (1-2) +33.5 (1-3) +3.7 522
— (2-3) +25.6 'J(1-C) —288.6
3y F LJ(2-C) —297.5
CgF3HClO, CF{-2=C(CO,CH,;)-CF®=CCI-CO,CH;, (1,2) -73.5, (3) —70.1 (1-2) 170 (Lor2-3)70 228
—63.0
Cy,FH(ClO, Z-CFYC1=CH"®-C¢H,-CO,Hp (1-2) 131 454
C,FH,Cl, C¢Hs-CHP-CFM=C(l, -99.5 (1-2) 22 401(a)
Co,FHCl pCH,CgH,-CHY=CF"Cl E-isomer —73.8 (1-2) 313 319
Z-isomer —71.0 (1-2) 13.0
Cy,FH,OSe Ce¢HsSe:CH?=CF"-OCH, E-isomer —76.9 (1-2) 5 296
Z-isomer —73.0 (1-2) 30
CyFH, 5 F -925 (F-H) 47,18 515(a)
CH; C,Hg
CyFH, ;0 CH,=C(CH,)-CH(OH)-CH,CH, CH®=CF")-CH, 523
E-isomer (1-2) 215
Z-isomer (1-2) 37.3
C,H,s-CF=CH, —97.5 451(a)

C,FH,,
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CoFH,,

C,F,H;CIO,

CoF,H,N

CoF,Hy

CoF,H,O

CoF,H0

C9F2H16

CoFsH;

C,0FH,;,0

CIOFH1504
CioFH,,Cl,
C.oFH;,Cl,

nCgH,;-CHS" H?

My H®

pHO,C-C¢H,-CF=CF?Cl E-iso™er
Z-iso™e*

pNC-CH,  F@

(:“H F{ n
As above with CN replaced by CH;3

As above with CN replaced by CH;0

C,H;CHOH) F@

(3)H F(l)
C.H,;-CH=CF,

pCF; F2

(3]H Fql)

pCH;0-C¢H, CHY

(hE H(Z)

CH,;(CH,),0CO-CF'=CH?-CO,(CH;),CH;
nC,H, s"CH@-CFY=CCl,
nCe¢H, ;-CH®(CH;)-CF"'=CCl,

-93.6

(1) —134.1
(1) —1486

(1) —81.07

(1) —86.47

(1) —87.77

(1) —88.6

—82, -84

(1) —82.39

—106.78
—100.9
—1144

(2) —101.2
(2) —114.6

(2) —79.60

(2) —8447

(2) —86.10

(2) —89.7

(2) —81.00

(1-2) 49 (1-4) 16
(1-3) 16

(1-2) 139
(1-2) 1274

(1-2) +223 (1-3) +3.3
(2-3) +253 1J(1-C) —2926
1J(2-C) —301.2

(1-2) +347 (1-3) +38
(2-3) +262 1J(1-C) —2876
1J(2-C) —297.4

(1-2) +379 (1-3) +37
(2-3) +26.1 1J(1-C) —287.0
1J(2-C) —296.4

(1-2) 41 (1-3) 3
(2-3) 23

(12) 4255 (1-3) +3.3
(2-3) +255 1J(1-C) —291.1
17(2-C) —3000

(1-2)213  (1-3)23
1J(1-C) 237.5  2J(1-C2) 28.7
2J(1-C,;) 309 3J(1-C3) 88
3J(1-C,,) 5.1

(1-2) 29
(1-2) 22
(1-2) 29

520(c)

320

522

522

522

520(c)

414

522

524

410
401(a)
401(2)

eEq

81



pCH;-CsH, 8 CH{

(1)F CH(32)

J(1-C) 2362 2J(1-C;) 20.5
25(1-C,.) 308 2J(1-C2) 44
3J(1-C3) 88 3J(1-C,,) 4.4

" Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,oF,H, N p(CH;);N-C H, F (1) —89.27 (2) —87.29 (1-2) +41.2 (1-3) +40 522
— (1-3) +26.5 'J(1-C) —286.1
DYy Fo IJ(Z-C) —295.3
F(Z)
C;oF4H,CINO F N (1) =904  (2) —-80.5 (1-2)17.5 (1-3)9 525(a)
\ \ (3) —689 2-3)6
F, o )C,,H4-Clp
C,(F,H;NO As above with Cl replaced by H (1) =919 (2) —818 (1-2) 19.5 (-39 525,
(3) —69.6 (2-3)6 412(a)
CioF4HeFe 0,8, U(SCH ;3),u(C,F;)Fe,(CO), (1) =564 (2) —61.9 (1-2) 227 328
C,oFsH, (E  pa (1) =985  (2) —1139 (1-2) 65.9  (1-3) 32,0 332
— F (3) —1684 (4) —815 (2-3) 1178 (2-4) 11.5
af = (5) —763
Ce¢Hs F
C,,FH,, :;_\ —925 (F-H) 52, 18 515(a)
CH, C.H;
C,;FH,,0,8 F —108.5 (F-H) 48, 18 515(a)
:‘S_ﬁ;sozcﬁﬂ5
CH,
Ci:FHy, (1-2) 28 (1-3) 3.5 524
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C,FH,;;0

C,F.H,NO

CiiFeHs

C,,FH,;0

C12F2H16

C12F5H5

C13F2HIGS

C,;FsH,0

As above with pCH; replaced by pCH;O

As C,,F4H,CINO above with Cl replaced by CH,

(g F(Sl
( — )CH“"(CGHQ
&3 3

Ce¢H;s OC(CH;)4

(I)F H(Zi

1-adamantyl H®

=

@F FW
(5)
6}
7y
8)
(l)F e Hg)
1
H

CeH;S-C(=CF,)-(CH;),CH,

) F(A)

(6)
@) Fib
o7 7
H?

3y

(1) —923  (2) —-822
(3) —69.6
(1) —1026 (2) —120.4
(3) —1779

—1413

(1) —1721  (2) —146.3

(1) —833  (5) —149.7
(6)7) —157.7, —158.2
(8) —1430

—83.07, -82.15

(1) —1158 (5) —144.3
(6)(7) —155.2, —157.0
8) —137.1 (4) —1127

(1-2) 2.9
1J(1-C) 236.8
2J(1-C,,) 30.9
3J(1-C3) 9.6
(1-2) 19.5
2-3)6

{1-2) 77.5
(2-3) 114.4
(3-4) 25.0

(1-2) 21

(1-2) 11.6
(2-3) 18

(1-2) 13
(1-8) 45

(F-F) 27

(4-5) 68
(1-3) 46

(1-3) 3.4

2J(1-C;) 206

3J(1-C2) 4.4
3J(1-C,,) 4.4
(1-3)9

(1-3) 35.8
(2-4) 6.3

(1-3) 74

(1-3) 45

(1-2) 14

524

525(a)

332

411

411

463

315

463

ereq
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,FH,, (CsH;),C=CF'H® —1264 (1-2) 81 1J(1-C) 269 366
C,,FH,;0, /O —81.65 (1-2) 27 521(a)
% CF)-CHZ-CH;
(CH;),
C,,FH;; C,Hy,CHY CH, —86.5 (1-2) 24 515(a)
— H
<I)F J—
H  C(CH,),
C.F;Ho C¢Hs-CF=CF-C¢H; E-isomer —157.5 419
Z-isomer —133
C4F3H;,BrP,Pt . F (1) —146.7 (2) —104.8 (Pt-1) 519  (Pt-2) 57 360
trans-[PtBr ( ) (PEt;),] (3) —129.3 (Pt3)60  (P-1) <1
WE (P-2) 6.1 (P-3) 3.5
(1-2) 32 (1-3) 105
(2-3) 103
C4F3H;,CIP,Pt As above with Br replaced by Cl (1) —1479 (2) —100.8 (Pt-1) 512 (Pt-2) 56 360
(3) —130.5 (Pt-3) 61 (P-1) 1.5
(P-2) 6.0 (P-3) 3.5
(1-2) 31 (1-3) 105
(2-3) 105
C4F3H;0IP, Pt As above with Br replaced by I (1) —1456 (2) —1023 (Pt-1) 510  (Pt-2) 57 360
(3) —1289 (Pt-3) 59 (P-1) 4.8
(P-2) 6.0 (P-3)4.2
(1-2) 33 (1-3) 103

(2-3) 102

881
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C14F3H;30N;P, Pt

C,,F3H;,NO,P,Pt

C,4F3H;oNO,P,Pt

C4F,H,,Fe,0,P,8;

CisFH,; 50,4

C,sFsH,,CIO, P, Pt

C,sF3H NP, Pt

As above with Br replaced by N

As above with Br replaced by NO,

As above with Br replaced by NO,

U(SCH;3),p4(C,F4)Fey (CO)L [P(CH3)3 12

0
O Isomer [a]
CF-O-C(C¢Hs)=CH, Isomer [b]
(CH,),
e L=CO
trans-[Pt‘ (PEt;),L][ClO,]
BN o Ft2

As C;,F3H;oBrP,Pt above with Br replaced by CN

(1) —152.7
(3) —1317

(1) —158.0
(3) —1284

(1) —151.5
(3) —131.7

—494

—67.7
—68.3

(1) —164.4
(3) —122.7

(1) —160.1
(3) —1286

2) —1020

@) —953

@) —1029

() —96.7

(2) —95.5

(Pt-1) 468
(Pt-3) 59
(P-2) 5.4
(1-2) 30
(2-3) 105
(Pt-1) 422
(Pt-3) 52
(P-2) 6.0
(1-2) 31
(2-3) 101
(Pt-1) 538
(Pt-3) 60
(P-2) 5.9
(1-2) 32
(2-3) 102

(Pt-1) 378
(Pt-3) 31
(P-2) 66
(1-2) 33
(2-3) 89

(Pt-1) 350
(Pt-3) 43
(P-2) 5.6
(1-2) 30
(2-3) 101

(Pt-2) 46
(P-1)23
(P-3) 3.6
(1-3) 104

(Pt-2) 38
(P-1) 6.4
(P-3) 4.2
(1-3) 105

(Pt-2) 52
(P-1) 2.3
(P-3) 42
(1-3) 105

(Pt-2) 65
(P-1) 4.1
(P-3) 35
(1-3) 105

(Pt-2) 46
(P-1)49
(P-3)39
(1-3) 103

360

360

360

328

Beq

521(a)

360

360

681



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,sF¢H;oP,PtS As C,4F3H;(BrP,Pt above with Br replaced by SCF; (1) —153.0 (2) —99.0 (Pt-1) 441  (Pt-2) 44 360
(3) —129.0 (Pt-3) 51 (P-1) 3.1
(P-2) 5.6 (P-3) 3.6
(1-2) 32 (1-3) 104
(2-3) 105
C;6¢F,H,30,S¢e CF,=C(SeCcH;)CH,-CH(CO,CH,CH,;), —76.10, —80.06 (F-F) 24 315
C,,FH,;S CH;(CH,), C(SCsHs)=CF(CH,);CH, Z-isomer —92.78 3J(F-H) 23 *J(F-H) 3.5 315
E-isomer —90.75 SJ(F-H) 23
C,,F3H;,CIO,PsPt  As C,sF3;H;,CIOP,Pt above with L = P(OCHj;); (1) —159.0 (2) —909 (Pt-1) 309  (Pt-2) 35 360
3) —1247 (Pt-3) 37 (P1-1) 5.2
Pl =P cis to C,F; (P1-2) 5.8 (P1-3)4.2
P2 = P trans to C,F; (P2-1) 51 (P2-2) 22
(P2-3)42  (1-2) 33
(1-3) 103 (2-3) 96
C,oFH;350, CH,(CH,),"CH=CF-(CH,),0CO,CH;4 —1103 420
+
CH,(CH,)s-CF=CH-(CH,),CO,CH,
C,oF3H;5CINO,P,Pt As C,sF,H;,ClIO,P,Pt above with L = C;H;N (1) —157.2  (2) —959 (Pt-1) 452 (Pt-2) 41 360
3) —1272 (Pt-3) 51 (P-1)40
(P-2) 6.0 (P-3) 4.0
(1-2) 33 (1-3) 107
. (2-3) 102
C,oF3H,sCIOPsPt  As C,5F3;H;,ClO,P,Pt above with L = PEt, (1) —151.6 (2) —92.1 (Pt-1) 282  (Pt-2) 22 360
(3) —1235 (Pt-3) 45 (P1-1) 6.2
(P1-2) 62  (P1-3) 3.2
P1 =P cis to C,F, (P2-1) 33 (P2-2) 13
P2 = P trans to C,F, (P2-3)3.2  (1-2)33
(1-3) 103 (2-3)95

061
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C10F3HysClO P3Pt As C;5F3H;,CIO,P, Pt above with L = P (OCH,CH;), (1) —158.8  (2) —93.2
(3) —1248

P1 =P cis to C,F;
P2 = P trans to C,F4

C,3FH,; 05 Fi E-isomer
(2, Z-isomer
2 )
) |
O
CH,CO0
C32F3HysCIO P3Pt As C;5F3H;oCIO,P,Pt above with L = P(CsHs)s (1) —1527 (2) —929

(3) —123.1

Pl =P cis to C,F,
P, = P trans to C,F,

32F3HysCIO,PsPt  As Cy5F3H3oCIO,P,Pt above with L = POCGH;); (1) —1586 (2) —91.5
(3) —1230

Pl = P cis to C,F,
P2 = P trans to C,F,

(Pt-1) 306
(Pt-3) 37
(P1-2) 6.0
(P2-1) 50
(P2-3) 4.2
(1-3) 102

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

(Pt-1) 320
(Pt-3) 39
(P1-2) 69
(P2-1) 35
(P2-3) 42
(1-3) 104
(Pt-1) 316
(Pt-3) 35
(P1-2) 6.7
(P2-1) 54
(P2-3) 50
(1-3) 104

(Pt-2) 33
(P1-1)52
(P1-3) 42
(P22) 22
(1-2) 33
(2-3) 96

(1-3)22
(1-3) 34

(Pt-2) 29
(P1-1) 6.2
(P1-3)42
(P2-2) 14
(1-2) 35

(2-3) 96

(Pt-2) 38
(P1-1) 5.7

(P1-3) 42

(P2-2) 22
(1-2) 34
(2-3) 94

360

423

360

360

3. Miscellaneous studies

A liquid-liquid phase transition has been followed by the measurement of
7-19 spin—lattice relaxation times in «,B,f-trifluoroacrylonitrile,32® and F-19
CIDNP effects were observed in the cis and trans isomers of stilbene on
»hotoisomerization.32’

e
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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;F,HCI F, H? —-102.8 (1-2) 2 528
Cl
C;F,;H, As above with Cl replaced by H —-104.0 (1-2) 1.8 529
C;F,H, “’szm -93.5 (1-2) 4.2 530(a)
C,FH,Cl, H, al —13L6 (1-2) 68.5 400(a)
H(Z)FH) : Cl
g
C,F,H, FZV —-1337 530(a) g
C,FHCI Fz[j H —112.8, —117.2 528
F, Cl
F,
CJF.H, D: ~141.33 514
F,
2)
CaFaly v (1) —1059 (2) —115.1 531(a)
I o 1! (3) —1004 (4) —1024
1 unn fté)

1

s61



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F l; szl — 1117 531(a)

F, ' 1
C,F,O ‘ “'F‘ o} (5-6) +327.6 (3-4) +340.7 532

2 (3-5) +0.687 (4-5) —5.274

SF F'» (1-3) —4.688 (2-3) +5.199

(G)F F(M

o e a1
C,FyNO;S FY'N-CF?-CF-CF{-CF®(0SO,F**) (1) +220 (2) —1333 664
(3)4) —126.1, —125.1
(5) +50.5 (6) —176.5

CsFH,Cl, B4y, Cl, —210.5 (1-2) 64.6 (1-3) 185 400(a)

H(I,F(I)NC,Z (1-4) 103
CsFH, @,F —13246 533
CsF,H,D, [ ]Fz —135.69 516

D,

CsF,H,D, CH, D —94.49 *J(F-H) 11.8 516

F, F, 2

D,

CsF,H,D, —94.85 516

F, ~CH,
D;
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CsF,H,¢

CsF,H,

C;sF;H,

CsF,H,

CsF;Hyq

C5F4H4

C5F4H4

CsF,H,

C;F,H,

CH;-CH-CF{"-CH®-CH{»

<"
F,
2) F‘z“
[ ]Fz

Same as above

cis
trans

—132.89

—94.49

(1)(2) —135.0 (centre of AB system)

—70.42

—126.0, —155.0
—1423

—1334

—142.82

—149.3

—97.98

(1-2) 156.5

(1-2) 16 (1-3) 2.5

(1-2) 151 (1,2-3) 15
(1,2-4)3

(1-2) 2.4

1-2) 2 (1-3)9

516

516

534

534

eleq

176(a)

517

517

530(a)

517

L61



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFsHO, O (1)(2) —124.6(3) —155.8 (1-3)(2-3) 8 535
F, Ft
1.2y
F; OH
CsFHCl F, —108.8, —115.8, —1309 528
H
F
C1E> 2
F,
C¢FH,CIN F CH, —141.5, — 1425 515(a)
- ﬁv(cmcw
C4FHCIO WF  CH, — 1473 519(a)
H(Zl
cl ZCH3
CHO
CecFHgCIO As above with F and Cl interchanged —1345 (1-2) 18 519(a)
C¢FH, @FH —1754 283
CsFH, F —153.37 533
CsFH,BrCl ¢ CH; —1335 (1-2) 18 519(a)

YF CH,Br

|
CH,

861
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CsFH,BrCl
CeFHyBrCl
CsFH,ClI

Ce¢FH,ClI

C¢FH Cl,

CsFH,O

C¢FH, (Br

C¢FH, CIO

C¢FH, ,CIO
C¢FH,,,CIO
Ce¢FH,(CIO

CeFH,l

As above with F and Cl interchanged
As above with CH,Br and adjacent CH; interchanged
As above with Br replaced by I, and CH; and CH,I

As above with I replaced by Cl

As above with F and ClI interchanged
As above with CH,OH and adjacent CHj; interchanged
As above with F and Cl, and CH; and CH,0H,

—172.5
—149.5
—1385

(1) —1385

(1) —139.5

—1888

—136.5

—154.5
—139.5
—152.5

(1-2) 18

(1-2) 18

(1-2) 18

(1-2) 51

(F-C1) 180.90(F-C2) 19.85
(F-C3) 441 (F-C5)-10.3
(F-C6) 19.1

(1-2) 18

(1-2) 21

(F-C1) 1809 (F-C2) 18
(F-C5) 118 (F-C6) 17.65

519(a)
519(a)
519(a)

518(a)

518(a)

447

431

519(a)

519(a)
519(a)
519(a)

431

B

661



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Ce¢FH,, cycloCgH;F 186.0(ax), —165.5(eq) 283
CsFH,,N H‘Fl('” —179.7 1-2) 51 441
CeF Hg F\C>/F —~174.42 536
C¢F,H0S, F, [jo ~102 535
CH,S SCH,
CoFHio KZF”' (1) —104 (2) —88 283
F( 1)
C¢F;3H; @p H - 3) —91.12 (3') —85.09 (3-3') 3189 (3-6) 15.3 536
F (6) —181.82 (3-6) 11.3  (3'-6") 144
"’"H§ ""F” , (6-6') 43.5  (3-6') 8.85
H Hl4) (3'-4) 3‘6
H, H,
CeF;HCl, " CClLH (1A) —919 (1B) —1079 (1A-1B) 227 401(a)
F
- F (2) ~156.9
Ci,
CeF3HOS W 0 (1) -110.12 (2) —107.3 (1-2) 23 535
2!

00z
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CeF3HCly

CsF,H3NO,

CeF.H,

CeF,H,

C¢F ,H;NO

Ce¢F,Hg

CeF4Hs

H

2 H,
CHCl,
F2
\
H

(I)F2
Cl
O,N

F, F,

F2

‘G)F\<:—>,F
R Y 33
(6')H\\\‘ /II"F

F;

-

2

(2)F< (]_;" 0‘) >F15)
N

—F‘“

Isomer [a]

Isomer [b]

(1A) —88.7 (1B) —99.1 (1A-1B) 235
(2) —158.8 or —156.5

(1A)(1B) —98.0

(2) —156.5 or —158.8

—94.55, —101.44

) —129.73 (3) —103.16 (3-3') 3155 (3-6) 13.8

(3") —99.33 (6) —179.24 (3-6) 108 (6-6') 43.3
(2-3)21.2  (2-3) 205
(2-6) 1.7

—122.74

(2) —163.5 (4) —6L.5
(5) —1922 (7) —1762

(1) —187.74 (2) —208.76

(1) —194.20 (2) —215.17

401(a)

537

536

536

538

536

536

ve(q

102



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C¢FsH;0, (6] (1) —1208 (2) —127.4 (1-3) 10 (2-3) 5.9 535
(3) —1556
FZ F(J)
(1)
F; —OCH,
(21 (1}
CeF O (IBT) L (1) —1755 (2) —1975 442(a)
sFe . .
FE:DO (3) — 1218
F F
CsFeO O (1) —1634 (2) —1339 442(a)
! (3) —156.8 (4) —155.8
24 F‘;’ (5) —1144
2y 4y
Ce¢FsO Same as above (1-4) —134.5, —155, —157, —162 539
(5) —114
CeF6O “"FZ@O (2) —152 (3) —146 (2-4) 10 (3-4) 20 539
vt 4) —116
C,F.H S Fi .(2) —-129 (3) —116 (2-3) 21.0 (2-4) 20 539
WE H 4) —156 (5) —161 (2-6) 10.5 (3-4) 21.1
6) —102 (3-5) 10.5 (3-6) 5.25
F, F2 4-5) 6.0 (4-6) 10.5
(5-6) 21.0 (2-1) 10.5
3-1)2 (6-1) 5.25

(474
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CoF,Br As above with H replaced by Br @) -12  (3) =115 (2-3)240  (2-4) 30 539

(4) =156 (5) —162 (2-6) 115 (3-4) 30.0
(6) —105 (3-5)120  (3-6) 6.0
(45)60  (4-6) 115
(5-6) 24.0
CFCl As above with H replaced by Cl ) —131  (3) =115 (2-3)240  (2-4) 3.0 539
4) ~156  (5) —16l (2-6) 10.5  (3-4) 21.5
(6) —108 (3-5)10.5  (3-6) 5.25
(4-5)60  (4-6) 10.5
(5-6) 22.5
CsFgHCI @ —108.1, —113.6, —134.1, —135.3 528

291(b)

CeF10 ‘ (1) —1519 (2) —1190
(3;@ (3) —1428
C,FH, MF —162.90 533

C;FH,0 —190.0 (1-2) 53 447
O
F(”
H(ll
C,FH,,NO CH{OH)CN — 1547 (1-2) 15.5 455

OF

el

13114



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FH,, —1589 283
F
4
C,FH,, As above with F at C(4) —182.04 533
C,FH,, ﬁ —125.13 533
F
C,FH,,BrCl F  CH, Diastereoisomers — 147.5, —153.5 519(2)
Cl H'*
CH,
CHBr-CH,
C,FH,,BrCl As above with F and Cl interchanged Isomer [a] —141.5 (1-2) 21 519(a)
Isomer [b] —144.5 (1-2) 18
C.FH,,Cll (I CH, —140.5 (1-2) 18 519(a)
cl H® —1425 (1-2) 20
H, —147.5, — 1525
CHI-CH;
C,FH,,Cll WF CH, —1315 (1-2) 18 518(a)
Cl CH,CH,3 —1335 (1-2) 18
H® —1475
CH,I
C,FH,Cl, As above with I replaced by Cl —1315 {1-2) 16 518(a)
—1325 (1-2) 18

—146.5

174
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C,FH,,;CIO {OHE CH; Diastereoisomers —153.5, —154.5 519(a)

Ql HlZi
CH,
CH(OH)CH,
C,FH;,CIO As above with F and Cl interchanged —1415 (1-2) 18 519(a)

—139.5 (1-2) 24

C,FH,; o) cis-3 —1824 283
«@FH trans-3 —165.7 7
cis-4 —168.1

CH3 3
trans-4 —184.8 _
t2)
C,F,H, F (1-2) 35 1J(F-C) 303 540 o
P 2J(F-C)20 3J(F-C) 1 s
4J(F-C) 2.9
F,
C,F,Hg C —137.0 (centre of AB system) (F-F) 1519 ) 534
" .
C.F,H, DF*;' —987 (1-2) 139 534
C,F,Hg Fib —~97.28 (1-2) 12.65 534
j:>11| )
C.F,H,o pr“ (1) =86 (2) —109 283 S
F(Z)



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F,H,,; 2= —117.1¢ax) —97.9(eq) 283
3- —102.0(ax), —90.2(eq)
HY o o 4- —1029(ax), —91.2(eq)
C,F,H;, (CH@),——(CHj), —1489 (1-2) 2.1 176(a)
(1]}:‘2
C,F;HCl, (1A) —81.1 (I1B) —1114 (1A-1B) 227 401(a)
W, (2) —162.8
CHC]Z
C,F3HgCly H, (1A) =920 (IB) —111.2 (1A-1B) 231 401(a)
—96.0 —-107.3 232
1)
FZOH CH, " —938 —103.2 239
HCI—/CHCL, F ~109.8 ~121.1 21
(2) —1534, —1592, —1649,
—145.5
C,F,H;CI,N e Sl 3 (2) —140.7 (3) —152.8 541,
@: (5) —1514 (6) —134.3 542(b)
(6)F F(S)
C,F,H,C,NO As above with CH; replaced by CH;0 (2) —1405 (3) —153.5 541,
(5) —15L7  (6) —135.0 542(b)
C,F,H;0 o FY (2) —167.5 (3) —1125 539

(4) 159  (5) —160.5
6) —111.5

907
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C,FoN

C,F,,H,NO

C7Fl 1H3N2

C7F1 1H4N

C,F,;,N

CysFH,(BrCID

CsFH,,CIO

C4FH,,D

14) CN
3) FH)
[e3]
3y @)
F(U
4)
CONH,

As above with CONH,, replaced by C(NH;)=NH

As above with CONH, replaced by CH,NH,

As above with CONH, replaced by CN

Br D

H(Z)
Cl
F(l)
CH;
O

synjendo
exo
antifendo
exo

Isomer [a]
Isomer [b]

(1) —103.1
(2-5) —108.3, —120.6, —134.4
(ratio 1:1:2)

(1) —178.1
(3) —122.3, —138.0
(4) —1232, —1404

(1) —1733  (2) —116.8, —133.1 (2A-2B) 321
(3) —1219, —138.9 (4A-4B) 290
(4) —1214, —141.6

(2) —118.6, —131.6 (2A-2B) 291
(4A-4B) 282

(1) —191.8
(3) —124.0, —140.2
4) —125.1, —1423
(1) —177.6 (2) —118.1, —130.1 (2A-2B) 293
(3) —125.8, —137.4 (4A-4B) 287
4) —126.1, —140.7

(2) —1203, —133.5 (2A-2B) 293
(4A-4B) 284

—132.5
—134.5
—148.5
—150.5

(1-2) 18
(1-2) 18

—131.5
—141.5

(1-2) 18

—108.5

(3A-3B) 282

(3A-3B) 313

(3A-3B) 285

(3A-3B) 292

543

543

543

543

e

543

518(a)

518(a)

518(a)

Lot



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgFH,, As above with D replaced by H —108.5 518(a)
CgFH,,BrCI Br Cl synfendo Br  —129.5 (1-2) 21 518(a)
H? o exo —1335 (1-2) 18
F antifendo —147.5
Cl exo —149.5
CH,4
CyFH,CIDO D OH Cl syn/endo OH —132.5 (1-2) 18 518(a)
H F exo —1355 {1-2) 21
cl antifendo —147.5
CH, exo —149.5
CsFH,,0, 0 (1-2) 54 (1-3) 18 544
3y 9 55
(Z)H = <
mpt CH,OH
OH
CyzFH, ,Br F@X X=Br scs. —59%4 545
CgFH,,Cl As above with X = Cl s.c.s. —6.97 545
CgFH,,Cl Isomer [a] —135.5 (1-2) 19 518(a)
Isomer [b] —149.5

CH,
@F(l)
Yas

807
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C4FH,,CIO

CsFH,,CIO

CsFH,CIO,
CsFH,,CIO,
CyFH,,CIO,
C4FH,,I

CgFH;,NO
CgFH,,NO,

CgFleO

CsFH;;

CgFH130

CsFHl 30
CqFH,,N

OH Cl synfexo OH
H'2! antifexo

CH,OCOCH,

As above with F and Cl interchanged

As above with CH; and H interchanged

As above with CH; and CH,OCOCH; interchanged
As C4gFH, ,Br above with X =1

| .
CH,+(CH,),-CF"-CH'?{OH)-CN
As CgFH,,Br above with X = NO,

e

O
(ZIH)Y

CSHH

(8]

F

As CgFH, ,Br above with X = OH
As CgFH,,Br above with X = NH,

—134.5
—149.5

—153.5

—1385
—155.5
—172.5
s.c.s. —3.35

—168.25
s.c.s. —8.39

—147.60

-191.8

s.cs. —8.06
s.c.s. —6.60

(1-2) 21
(1-2) 18

(1-2) 16.0

(1-2) 18

2j(F-H)48 3J(F-H)24

518(a)

519(a)

519(a)
519(a)
519(a)
545

455
545

414

533

418

545
545

eyed

60T



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgFH 4NO, CH,+(CH,),"CF"-CH'?(OH)-CONH, —167.1 (1-2) 22.0 455
CgFH, CH,-(CH,)y"CHF —179.6, —159.2, —150.6 283
CgF,H Cl; H, CH,CH, —934, —105.1 (F-F) 249 401(a)
F,
H
Cl CHCl,
CgF,HoCl; CH, -952, —107.2 401(a)
H CH;
F, H
Cl CHCl,
CyF,HoCl, H, —-1074 401(a)
Cl CHC(l,
CgF,H,,08, F O —102.65 535
z|: r
CH;CH,S=—'SCH,CH;
CgF,;H,,0, O - (1) —1323 (2) —136.7 (1-2) 162 (1-H) 12,6 521(a)
FY- (2-H) 12,8, 2
(o}
CgF,H,, As CgFH,,Br above with X = F s.cs. —8.90 545

01T
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CeF;HNO,

CyF3HgNO,

CgF3HCl,

CyF3H,oCl;

CeF3H,Cl;

CgF3H,Cl,

As above with 8-CO replaced by C(OH),

VF, (CH;),

Cl; CHC(l,
F(Z)

i)

H,

CH,CH,
”'FZ

H
Cl CHCl,

H F®

(2) —1798 (5) —186.5
(1) —176.3°

(2) —1765 (5) —191.5
(7) —1769

(1A) —91.2 (1B) —111.9
(2) —163.3

(1A) —88.7 (1B) —110.5

—92.1 —106.4
—94.4 —103.2
—106.3 —120.1

(2) —153.7, —160.3, —161.7,
—146.2

(1A) —1039 (1B) —118.3
(2) —151.7

{1A) —107.0 (1B) —113.3
—1127 —115.1
(2) —1454, —150.2

(1A-1B) 229

(1A-1B) 238
228
232
233

(1A-1B) 228

(1A-1B) 232
224

538(b)

538(b)

401(a)

401(a)

401(a)

401(a)

el

114



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgF3H,,NO, ____OH (2) —2046 (7) —173.6 538
F '7’FOH Fes
NH.H,0
(o]
CgF H;NO ‘2’F<F‘7’O%;§F'5' (2) —203.8 (3) —-574 538
sp\==N (5) —147.7 (7) -1759
CsFHO COCH, —95.27, -96.77 537
F,
F, .
CyF4Cl,Fe0, Cl Ft2! (1) —87.1 (2) —157.5 531(a)
i o
F
CgFsHg hE F (1) ~139.2 (2A) —-1143 546
@ (2B) ~118.1
(ZIF2 Fz
CgF,H;5 2F Fth (1) —139.1  (2) —153.6 546

e,

(S)Fl F(24)

(3) —203.1 (4A) —114.7
(4B) —116.4 (5A) —1289
(5B) —130.7

(414

UR}SAS JNBLIOIB-N0U IPANE UE Jo ) 0) popuoq



CgF7Hs

CoF,H,0

C,F,Cl

CeFy

CsFy

Cng

CsF3gH,0;

CgFsH,

(Z)F

U'F@Fm

5
( )FZ F(24)

CH;CH,0__@
3)

()

(5) 4)

Cl

/

As above with Cl replaced by F

Fg— /jl j

2 oy OH

3) FY"

O

F' "‘llﬁ

l‘@f:l )

F, FY

(1) —1856 (2) —120.1
(3) —202.1 (4) —1278
(5A) —1282 (5B) —131.9

(2) —166.5 (3) —113.5
@) —159.5 (5) —16l
(6) —112.5

—101.37, —119.51, —179.05,
—184.26, —186.25
(ratio 1:2:1:2:1)

—118.2, —182.1
-1132, —-197.1
—123.5

(1) —131.6 (2) —125.9, —132.5 (2A-2B) 222
(3) —115.3

(1) =200.7 (2) —152.8
(3) —129.4

546

539

547

547

Beq

547

531(a)

548

546

€17



Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

CsF1oH,

CsF1oH,

CSFIOHZ

CsF1oHs

CSFIONZ

CBFIONZ

CsF,H

(1}
}
H_ o

(¥4

3) 4

) H

3 4

NC(”®CN

) (5)

Isomer [a]

Isomer [b]

(1) —1340 (2A) —110.0
(2B) —112.4

(1) —998  (2) —210.8
(3) —122.6, —125.7
(@) —110.2, —1149

(1) —1150 (2) —222.3
(4) —122.7, —1259
(5) —109.4, —111.8

(1) —=201.8 (2) —12838

(1) —1750 or —183.2
(2) —1143, —127.1
(1) —183.2 or —175.0
(2) —118.1, —126.0

—108.6 to —135.7,
—174.6, —179.8
(ratio 4:0.3:0.7)

(1) —1343 (2) —147.2

(3) —2219 (4) —122.8, —125.1

(5) —110.8, —113.2

(2A-2B) 294

(2A-2B) 285

546

546

546

546

543

543

546

1244
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CgF H

CsF,,HO

CsF11H;

CBFI 1H3

CSFIIHJ

CsF, H;0

CgF,H;0

CgF{H,NO

) (5)

21 OH o

(1)

OCH,

lay]

0y

As C;F,;H,NO with CONH, replaced by

C(OCH,)=NH

(1) —2114 (2) —1163
(3) —2222 (4) —123.7, —1280

(4) —122.7, —1254

(1) =999  (2) —127.5
(3) —1326 (4) —121.5

(5) —1163

(1) —2083 (2) —93.2, —1094

(1) —=193.0 (2) —204.3

(3) —214.2

(1) —868  (2) —205.5
() —1281 (4) —111.4

(1) —182.7

(others) —124 to —138

(1) —185.6

(others) —122 to — 132

(1) —=1750 (2A) —1186
(2B) —133.0 (3A) — 1236
(3B) —139.9 (4A) —1229

(4B) —142.3

(2A-2B) 225

(2A-2B) 296 (3A-3B) 279
(4A-4B) 279

546

548

546

546

546

549

549

543

[31:7¢ |

1 ¢4



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgFy,l @2 (1 (1) -117.3  (2) ~1470 546
3 I (3) —2220 (4) ~120.5, —122.7
(5) —104.5, —109.5
5
(y
CsF 12 @:@m (1) —1178  (2) —1320 550
CgFy» o (1) —985 (2) —189.6 2J(F-F) 232, 231 550
(remainder) —116.5, —121.7,
2 —128.3 and —134.3, —131.1 and
—134.7 (ratio 2:2:4:2)
12y
CgFy, o (1) —223.8 (2) —149.3 546
(3) —124.3, —126.7
3
CgF,,H, —109.8 546
H H
CsF i H, H H (1) —2135 (2) -2241 546
(83}
trans-isomer (1) =2127 (2) ~204.4
F
CgF,,H, (1) —208.8 (2) —107.6, —121.0 546

(2) H
3 H

(3) —2216

91T
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C8F12H2

CSFIZHZ

CgF3H

CsF5H

CgFl 3Br

C8F14

C8F16

t5) (6}

cycloCgF 6

(1) —934, —109.4
(2) —216.5 (3) —2133
(4) —122.8, —125.5

(5) —111.0

(1) =2050 (2) ~101.2
(3) —221.3  (4) —124.0
(5) —1277

(1) —1107 (2) —1223
(3) —221.7

(1) —2130 (2) —217.3
(3) —107.9, —127.2

4) —221.3

(5)(6) —122.0, —123.7and —120.3,
—1239

(1) —1683 (2) —126.3
(3) —131.1 (4) —1084, —122.1
(5) —125.5, —130.7

{4A-4B) 220 (5A-5B) 223

(1) =2219 (2) —1232

—158.2 (high temp.)

—153.3 and —162.8 (—100°C)
(ratio 43:57)

—150.6 and —159.2, —179.1
(ratio of latter 90:10) (— 170°C)

546

546

546

546

293

546

551

neq

LIz



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FH, F —159.9 283
5 e 1
@)
3
CsFHy Same as above (F-C1) 174 (F-C2) 4.5 444
(F-C3)23 (F-C4)39
(F-C5)3.1 (F-Ce6) 2.0
(F-C7) 172.7 (F-C8) 22.6
(F-H7) 58
CyFH, ;N As CgFH,,Br above with X = CN s.cs. —4.15 545
CoFH,,0 Fa —165.3 (1-2) 49 418
H(ll
O
C,FH, ;0 (F-C1) 181.5 (F-C2) 21.2 552
(F-C3) 13.7 (F-C5) 10.5
(F-C7) 11.1  (F-C8) 20.9
(F-C9) 174
CoFH, ;0 As CgFH, ,Br above with X = CHO s.cs. —3.09 545
CyFH,,0, As CgFH, ,Br above with X = CO,H s.cs. —4.75 545
CyFH, 5 As CgFH, ,Br above with X = CH; s.cs. —3.81 545
CyoFH, ;O As CgFH,,Br above with X = OCH, s.cs. —6.40 545
CH,(CH,); CF"-CH®(OH)-CO,CH,CH, —154.7 (1-2) 14.50 455

CyFH,50;

81¢
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CngHg

CoF,Hg

CoFHy

CoF4H,,08,

CoF4H,,

CoF HgN

H F7

As above with F at C(3)

F,
H
CeHys

H,

O

F, SCH,CH,
F,—YSCH,CH,

As CgFH;,Br above with X = CF;

{4)
(Z)F N

FV

—125, —143
—108.7, —125.2
s.c.s. —5.08

(1) —153.6 (2) —1739
(3) —186.3 (4) —198.8
(5) —56.0

(7-C1) 17.5  (7-C2) ~50
(7-C3) 1.8 (7-C4) 3.7
(7-C5) 3.1 (7-C6) 1.8
(7-C7) 1743 (5-C1) 7.5
(5-C2) ~2.5 (5-C3) 8.6
(5-C4) 229 (5-C5) 244.2
(5-C6) 220 (5-C7) 1.8
(7-C8) 22.6  (7-H7) 57

(7-C1) ~17.5 (7-C3) 2.4
(7-C4) 3.7 (1-C5) 3.1
(7-C6) 1.8 (7-C7) 174.3
(7-C8) 232 (3-Cl1) ~5.0
(3-C2) 183 (3-C3) 247.80
(3-C4) 201 (3-C5) 6.7
(3-C6)34 (3-CT) 1.8
(7-H7) 58

(F-F) 147

(F-F) 1.5

444
444
=
»
g
414
535
545
553(a)
N
o



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoFgH, R* R3 R, R*tw0oR"=F (1) —121.08 (4) —145.39 554
R} (5) —150.80 (6) —155.38
- RZ (7) —141.62
R’ R'
CoFcH, As above with R to R, R’ =F (1) —126.22 (2) —161.56 554
(3) —144.71 (4) —127.29
(7) —121.31
CoF-H As above with R}, RL, R*to R"=F (1) —126.56 (2) —133.09 554
(4) —145.32 (5) —148.54
(6) —155.31 (7) —139.97
C,F-H As above with R, R3to R’ =F (1) —118.56 (3) —120.22 554
(4) —146.49 (5) —151.42
(6) —153.93 (7) —141.89
C,F-H As above with R' to R, RS, R” = F (1) —~125.30 (2) —161.04 554
(3) —144.23 (4) —122.84
(6) —128.65 (7) —142.68
CoF.H As above with R! to R, R’ = F (1) —125.30 (2) —158.17 554
(3) —145.02 (4) —14941
(5) —124.17 (7) —116.28
Co,F-H,0 CH,CH,CH,0 (2) —~165.5 (3) —112 539
(6 (2) 4) —159 (5) —160.5
(5) 3) (6) —111
()
CoFg As CoFgH, above with R! to R’ = F (1) —124.62 (2) —158.05 554
(3) —144.34 (4) —145.23
(5) —147.04 (6) —151.74

(7) ~138.10

0T
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CoFoCI,N

CoF,CI,NP

CoF,;H{NO

CoF,;H{NO

C9Fl 3H3

CoF;3H;0

CoFy4

C,0oFH;0,

N:pa;

As C,F;H,NO above with CONH, replaced by
C(OCH,CH;)=NH

As C,F; H,;NO above with CONH, replaced by
CH,NHCOCH;

3y {2

(@) CH;

As above with CH; replaced by CH,OH

(1) (3

—139.0, —130.5, —129.7
—1234, —107.2
(ratio 1:1:2:1:4)

—1054, —106.4, —126.8
—129.3, —1322, —1414
(ratio 2:2:1:2:1:1)

(1) —175.0
(3) —1235,
(4) —1234,

(1) —187.6
(3) —1227,
(4) —1239,

(2) —1183
(4) —2230

2)-116.8
4) —2234

(2) —118.6, —1329 (2A-2B) 293 (3A-3B) 282

—139.5
—142.1

(2) —118.8, —133.8 (2A-2B) 299 (3A-3B) 285

—139.5
—141.9

(3) —1222

(3) —122.7

(1)) —1369, —1142

(3) —117.1

(4) —132.1

(4A-4B) 288

(4A-4B) 291

(F-C1) 14
(F-C3) 293
(F-C5) 4

(F-C2) 9
(F-C4) 23

541(a)

589(b)

543

543

546

546

292

555

Be(q

17T



Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

C,oFH,0

CioFH,;0

CyoFH,;S

CioFH 14Br

C1oFH,,Cl

CIOFHls

O
F

™

R'=H,R’=F

R!'=F,R?=H

As above with O replaced by S R!'=H,R*=F
R'=F,R*=H

R!=Br,R?=H

R'=H,R?=Br

As above with R! = Cl, R? = H

As above with R! = H, R? = H

(1-2) 48

(F-C4) 187.4 (F-C3) 19.2
(F-C5) 184 (F-C2) 9.9
(F-C9) 9.8
(F-C4) 1812 (F-C3) 21.0
(F-C5) 17.6 (F-C6) 8.3
(F-C10) 8.8

(F-C4) 189.1 (F-C3) 20.6
(F-C5) 185 (F-C2) 8.5
(F-C9) 8.5
(F-C4) 1834 (F-C3) 19.6
(F-C5) 17.4 (F-C6) 8.4
(F-C10) 7.6
(F-C4) 184.6 (F-C3) 19.5
(F-C5) 18-19 (F-C2) 10.7
(F-C9) 9.8
(F-C4) 1769 (F-C3) 21.0
(F-CS) 180 (F-C2) 9.6
(F-C2) 92

(F-C4) 184.1 (F-C3) 19.5
(F-CS) 18.1 (F-C2) 11.2
(F-C9) 10.3
(F-C4) 178.8 (F-C3) 17.8
(F-C2) 89

418

552

552

552

552

552

[444
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CioFH;;

CIOFHIS
CioFH;s

C10FH,50

CioFH;50

C10FH;5O

C,0FH;50

C,0FH,50
C10FH150,
C10FH;50;

C;oFH,¢Br

C,0FH,;(NO

R, RL,R2R?*=H

Same as above
Same as above

O
H(Z)
Fll)

As C,oFH,,Br above with R! = H, R2 = OH
As C,oFH,,Br above with R! = OH, R = H
As C,,FH, ,Br above with R! = H, R? = OH

As CgFH, ,Br above with X = COCHj,
As CgFH, ,Br above with X = CO,CH;
As CgFH, ,Br above with X = OCOCH;

OCH F

Br
As CgFH,,Br above with X = NHCOCH;

—130.0

—129.8
—127.78

—202.7

S.C.8,
S.C.S.
S.C.S.

S.C.S.

. —4.15
.-—4.38
. —6.08

. —4.66

(1-2) 53

(F-C4) 179.5 (F-C3) 16.8
(F-C5)17.5 (F-C2) 88
(F-C9) 8.0
(F-C4) 180.3 (F-C3) 17.8
(F-C5) 182 (F-C2) 114
(F-C9) 10.5
(F-C4) 1755 (F-C3) 18.0
(F-C5) 18-19 (F-C2) 9.8
(F-C9) 9.2

(F-C1) 309.1 (F-C2) 8.8
(F-C3)85 (F-C4) 42
(F-C5)34  (F-C7) 3.5
(F-C9)94  (F-C10) 1.6

283

556
533

418

557

552

552

545
545
545

558

545

BB

(x44



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,0FH,;,0 . (1-2) 48 418
Bu o F equatorial (1-2) 48
Fl 1)
H(Z)
C,0FH,,0; CH,(CH,),"-CF"-CH*(OH)-CO,CH,CH,; —1588 (1-2) 14.2 455
C,0FH, sl FiH —145.5 (1-2) 22 (1-3)9 559
CH(Z)
(CHJ)ZCHM;‘(:» }
1
C,0FH,gN As CgFH,,Br above with X = N(CH;), s.cs. —4.66 545
CoF2H 4 As C,oFH,;s above with R = F —1389 556
CioF Hys LJ(F-C) 246 2J(F-C)21 557
F
F
C,oF2H14 As C;oFH, Br above with R' = F, RZ=H (F4-C4) 1820 (F4-C3) 17-19 552
(F4-C5) 17-19 (F4-C2) 125
CioF2H, 4 As C,oFH,Br above with R =H,R? = F (F4-C4) 1769 (F4-C3) 16.5 552
(F4-C5) 17.7 (F4-C2) 99
(F4-C9) 9.6 (F2-C2) 179.4
(F2-C1) 184 (F2-C3) 16.5
(F2-C8) 8.8 (F2-C10) 8-10
As C,oFH, above with R!, R? = F —1433 556

CioF3H;;3

| (44
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C,0F4HyCI;N

C10F4H12
CioFeH,

C10F6H3

C,0F6H50

C,oF-H,0

C,oFoCl

C,0FoCl

2) (3

Cl

C4Hg
61 (5)

As C;oFH, s above with R, R?, R® = F
As CoFgH; above with R' = CH,=, R’ to R’ =F

As CoFgH, above with R}, R?2, R* to R = F and

l{3 = CH3

As CyF¢H, above with R, R? R* to R” = F and

R® = CH,0

As C,F,;H;0 above with CHj; replaced by (CH,),CH;

5) F(24)
6) F®
(W] F(Z)
8
® (I)F Cl1

(8) F(zl)

7 12)
) FY
(6) F(J)

(51 Cl

(2) —1414
(5) —149.1

—15L.6

(2) —158.52
(4) —149.97
(6) —157.83

(1) —127.20
(4) —150.33
(6) —158.30

(1) —121.73
(4) —146.14
(6) —153.97

(2) —165
(4) —159.5
(6) —111

(1) —1084
(3) —159.9
(5) —1386
(7) —148.5

(1) —1185
() —126.3

(3) —150.9
(6) —135.4

(3) —150.55
(5) —154.73
(7) —14348

() —147.71
(5) —151.68
(7) —143.49

@) —173.74
(5) —148.66
(7) —140.93

(3) —112
(5) —161

(2) —148.5
(4) —983

(6) —148.5
(8) —1343

(2) —1270
(5) —134.7

(6)(7) —147.6, —149.8

(8) —136.7

542,
541(b)

556
554

554

554

539

684(b)

634(b)

eeq

1144



Molecular formula

Structure of compounds

Chemical shifts (ppm})

Coupling constants (Hz)

CIOFIO

CioF1H50

CIOFUHSO

CloFlesBro

CIOFIZHGO

CIOFI 3H602

CIIFHIS

{4) 2)

OEt

HOCHr@CHZOH

(1) =117.12 (2) —125.49

(3) —158.58 (4)(5) —138.53,
- 140.56

(6)(7) —146.20, —148.33

(8) —135.71

—989, —116.1, —121.1
—123.8, —1333
—131.5, —133.8

(ratio 1:2:2:2:2:1:1)

(1) —1163 (2) —111.2
(3) —1272, —1338

(4) —130.8, —134.4

(5) —179.4

(1) —109.7, —119.3, (2) —125.7

(3) or (4) —1260, —128.7
(4) of (3) —1312

(1) —195.5

(remainder) —113.6 to —138.5

—116.3

As C,oFH, ;0 above with O replaced by CH,= and R' =H,R?=F

(4-5) 62 (1-8) 322

J(AB) 228, 223

(3A-3B) 229 (4A-4B) 229

(1A-1B) 216
(3A-3B) or (4A-4B) 221

(F-C4) 1834 (F-C3) 19.8
(F-C5)179 (F-C2) 94
(F-C9) 8.0

554

548

548

548

548

546

552

97T
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Ci FHys

C,,FH,(Br

C, /FHy,

C;1FH;Sn

C11F2H,406

C.1F3H50,

CllFSHSOZ

C,:1FsHgNO

As C,,FH,30 above, with O replaced by CH,—=and R' =F, R* = H

As C,oFH,4Br above with R! = CH;, R?=H
R! =H, R? = CH,

As CgFH,,Br above with X = Sn(CH;),

CO,Me
3] ’F\E: H®
[ CH,CO,Me
st H(S)
z H%
CO,Me

(I)F

2)
o

GIH C6H5
O
1h(2)
F,——OC4H;s
As above with OC¢H; replaced by NHCH 5

s.c.s. —3.67

(1) —1594

(1) —163.1

(2B) —107.5

(1) —120.5

(3) —144.98

(1) —~117.8
(3) —1474

(2) —1732

(2A) —102.8

(2) —127.2

(2) —126.8

(F-C4) 180.7 (F-C3) 18.9
(F-C5) 17.7 (F-C6) 89
(F-C10) 8.2

(F-C1) 3038 (F-C2) 8.6
(F-C4) 1.7 (F-C5) 56
(F-C6) 2.5

(F-C4) 179.0 (F-C3) 17
(F-C5) 17-18 (F-C2) 8.3
(F-C9) 9.5
(F-C4) 1758 (F-C3) 19.8
(F-CS5) 17-18 (F-C2) 9.5
(F-C9) 9.3

(1-3) 21 (2-4) 26
(2-5) 26 (1-2) ~0

(1-2A) 18 (1-2B) 8
(1-3)55  (2A-3) 1.5

(1-3)9 2-3)6

(1-3) 9 (2-3)7

552

558

552

545

463,

538

287

535

535

B

LT



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FgFeO, Fr—F —113.0, —1279, —161.9, —170.4 560
F (ratio 2:3:2:1)
(CO),Fe ~F
F
F
3y ()
C,F 3HoSi (2) —108.8 (3) —123.3 546
@ Si(CH;), (4) —2254
Cy1Fis 2F (1) —1083 (2) —1874 292
(remainder) —115 to —148
1)
C,,F,;,Cl Cl (1) —174.6 293
% (remainder) — 101 to — 149
th) o
C,,FH,0; 0 (F-C1)17  (F-C2) 11 555
(F-C3) 291 (F-C4) 21
CH;0, 2 (F-C5) 5
F
CH,;0 o
C,,FH,; C¢H; —-171.1 283

mn F

144
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Ci2FH; (N

CXZFH19

CIZFH1905

C,,FH,,0
Ci2FH,

C12F2H16

C12F2H16

Ci2FsHoN,O58

CF'H-CHY-(CH, )y CO

CeH;

Ft 18]
e 2)

F;

As CgFsH;30; above with OCHj; replaced by

NHNHSO,C-H,

—183.6

—1342

—208.66

~ 1899
(1) —1132  (2) =930

—141.3

—141.7

(1) —1161 (2) —125
(3) —153.6

(1-2) 28
(1-4) 13.5

(3-4) 49.87
(3-5) 10.70

(1-2) 48
(1-2) 236

(1-3) 38

(3-2) 28.22
(3-1) 2.4

(1-3) 18

441

561

434(a)

418
283

562

562

535

Beq

677



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,FsFeO, cycloCyFgFe(CO), —97.0, —1353, —142.1 560
(ratio 2:4:2)
(88}
C,,F1H,0, @ ) () —121.4  (2) —1093 (3A-3B) 221 (4A-4B) 224 548
Y Q (3) —1249, —1324
CH,CH;~0 (4) —131.2, —133.3
Ci:F1oH 00, <F>—© —1112, —116.1, —1239, —1333 548
OEt &, —131.7, —133.8
(ratio 2:2:2:2:1:1)
C,,F, HoN R o N (1) —1160 (2) —104.2 (3A-3B) 226 (4A-4B) 228 548
@ @ (3) —1259, —132.0
N(CH,CHj), (4) —130.1, —133.6
(5) —159.2
Ci.Fi2 As C¢F,H above with H replaced by CcF (2) =124 (3) —116 (2-3)225  (2-4)30 539
(4) —156  (5) —161 (2-6) 11.25  (3-4) 22.5
(6) —107 (3-5) 1125 (3-6) 5.5
(45) 5.5 (4-6) 11.25
(5-6) 22.5
F,
F
Ci.Fi, . z
2 —-105.7 531(a)
F,
F,
F,
C,,F,sHO, OH —1782, —115to —137 548

(ratio 1:4)

0te
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Cl ZFI 5H3

CIZFIS

C,,F,;,Cl

C13FH13

CISFHI 3N2

Cl 3FH14BT

Ci3FH4NO,
C13FH; 6N

C13FH;50,

H

2

(48]
Cl

ey

8
9

@y

(1) —109.6, —176.1
(remainder) — 118 to —133

(1) —180.0

(remainder) —112.6, —127.0 and (A-B) 232

—133.0, —130.3 and —134.0

(ratio 4:8:4)

(1) —166.0
(remainder) —101 to —149

CH,
As C,0FH, ;0 above with C=0 replaced by C=C(CN),, and
R!=H,R?=F
R!'=F,R?=H

F R'=H,R>=Br scs. —0.18
R R!=Br,R?=H s.cs. +046
RZ
CH;
As above with R! =H, R?=NO, scs. +0.69
R! =NO,,R>=H scs. +0.21
As above with R! =H,R?=NH, s.cs. —029
R! =NH,;,R*=H scs. +0.73
As C,,FH, s above with R! = CH;CO,CH, and R?,R®* = H —132

(A-B) 230

(F-Cl1) 185 (F-C2)6.5
(F-C3)26 (F-C4) 0.5
(F-C5)0.7 (F-C6) 8.3
(F-C7) 1914 (F-C8) 19.4
(F-C9) 11.1

(F-C4) 1904 (F-C3) 24.4
(F-C5) 185 (F-C2) 9.2
(F-C9) 8.3
(F-C4) 1850 (F-C3) 18.7
(F-C5) 200 (F-C6) 8.1
(F-C10) 7-8

548

550

293

552

563

563

563

561

eeq
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

C,3FH,oBr

ClSFZHXO

C13F2H10

CisFoH;,

Ci3FaHy

C,sF-Hs0

o

@
F
WH H42)
/ FtZi
VS
W "Fm
As above with l Fth
]>(/MF(Zl

I"'"H‘ 3

Br

Q

As C,;FH, ,Br above with R!

=H,R*=F

R'=F,R?=H

3&“

(OF CH,CH=CH,
0

(8)

F*

3

(5 F@

(1) —1490 (2) —10L6

(1) —143.1  (2) —102.1

s.cs. —0.04

s.cs. +0.79

—1419

(1) —1554 (3) —157.0
(4) —1226 (5) —1389
(6) —1504 (7) —148.3
(8) —135.0

(F-C1) 309.5 (F-C2) 8.1
(F-C4) 74  (F-C5) 8.1
(F-C7)8.1 (F-C8) 1.0

(1-2) 159  (1-3) 1.7
(2-3)15

(1-2)158  (1-3) 1.8
(2-3)152  (1-4) 1.8

(1-8) 25 (4-5) 75.7
(1-5)06  (1-6) 2.3
(1-7) 1.1 (3-4) 94
(3-574  (3-6) 15
(3-7)83  (4-6) 0.8
(47)39  (4-8) 80

558

529

529

563

562

463,
554

[£X4
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C,3F;Hs0

C,;F,H;0

Ci5F15H50

CisFH{ N,

C14FHI4N
Ci4FH;,

C14sFH;,
C,4FH,50,Si

CH;
F CN
/ CN
H CN
H CN

As C,;FH, ,Br above with R! = H, R2 = CN
R'=CN,R2=H
As C,3FH,,Br above with R! = H, R? = CH;
R!'=CH, R’ =H
As CgFH, ,Br above with X = C4H;s

() —199.3  (5) —185.7 (2-11) 46 (5-8) 45
(7) —1740 (2-H1) 14
(8) (11) 145.7 (9) (10) —1529, 153.9

(1)(7) —185.1 (2) —208.7 (2-8) 45
(8)(11) —147.0  (9)(10) —1559, —157.6

—178.6, —111 to —133
(ratio 1:14)

—92.5

s.cs. +0.09
s.cs. —0.20
s.cs. —0.07
s.cs. +0.11
s.cs. —3.37

As CgFH, 0, above with CH,OH replaced by CH,OSi(CH3),Bu' (1-2) 55

463

463

548

518(a}

563
563

545
544

BeQq
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

Ci4F7H 0,

Ci4F7H,0,

Ci4F 1 HgNO

Ci4F17;HNO;

Ci4F1-H;50

C,4F-H50

wh “co,cn,

As above with CO,CH; and H(4) interchanged

As C,F;{H,NO above with CONH, replaced by
CH,NHCOC¢H;

As C,F; (H;NO above with CONH, replaced by
CH,NHCH=C-CO-CF$),-CO

OCH,CH,

As above with OCH,CH;
T
F

(1) —180.8 (4) —161.9

(8-8b) 20  (8b-2a) 20

(5) —142.6  (6)(7) —153.3, —1545

(8) —137.8 (8b) —140.3

(4)(8b) —150.4,
—163.2
(5)(8) —138.5, —143.6
(6)(7) —151.7, —152.5
(1) —187.0 (2A) —118.7
(2B) —1339 (3A) —1225
(3B) —139.3 (4A) —123.9
(4B) — 1419
(1) —186.6 (2A) —118.1
(2B) —131.7 (3A) —122.5
(3B) —139.1 (4A) —123.8
(4B) —141.6
(5) —124.0, —124.7, —135.2
(ratio 2:2:2)

(1) —170.1

—174.2, — 108 to —133
(ratio 1:16)

-~98.0, —1745, —112to —134

(ratio 1:1:15)

(4-H4) 50 (4-H3q) 42
(4-H38)20 (1-H2x or ) 25

(1-H1) 47 (1-H2a or B) 39

(?A-2B) 299 (3A-3B) 288
(4A-4B) 289

(2A-2B) 294 (3A-3B) 287
(4A-4B) 281

463

463

543

543

548

548

pe
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C14F22

CisFH,;,0

CisFH,,0,

C,sFH;,0,

C,sFH; ;0,4
C,sFH,;sNO

Cl SFH1903

Ci5FH;30,

(1) —86.8 (2) —181.0
(remainder) —110 to —142

As C3FH,,Br above with R' = H, R? = COCH;, s.cs. +0.59
R'= COCH;, R?=H s.c.s. 0.00
As C,3FH, 4Br above with R! = H, R? = CO,CH, s.cs. +0.52
R! = CO,CH;,R?=H s.cs. +0.07
X
o) (1-2) 52
(Z)H = {
) h
ll)F‘\\ OVP
B H(4)
OH
As above with F*) and H®, and H® and OH, interchanged (1-2) 52
As C,3FH, ,Br above with R! = H, R? = NHCOCH;  scs. +0.04
R'=NHCOCH,;,R*=H scs. —015
0 (1-2) 52
(3|H ;O)k:s\
O
O)k: (1-2) 48

“,

(MF /"Hux OH

(1-3) 16

292

563

563

564

564
563

564

564

vB(q

5 X4



Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

Cl SFZHIZ

CisFsH 6N

CisFsH N

CISFSHZIOZ

Cl 5F5H2302

Cl SFX 5H903

C16F3H2004

As above with (CH,),

1%

—-90.8, —96.0

(1) —1609 (2) —197.4
(3) —206.6 (4) —204.7
(5) —47.5

(1) —1594 (2) —168.2
(3) —179.9 (4) —204.2
(5) —479

As C4FsH;0, above with OCH; replaced by O(CH,)oCHj(1) —120.95 (2) —127.3

HO_H

Fz )
(1N2)
F,;—O(CH,),CH;

CSFl 3 (OCHS )2
CH,0—'F,

oEr QEt
F.

(OEY),

(3) —1549

(HQ2) —114.7, — 1246
(3) —1474

—~172.6, — 111 to —133
(ratio 1:14)

—~112.7, —122.8 and —133.1,

--130.5 and —133.2
(ratio 2:2:2:2:2)

(F-F) 126  3J(F-H) 13

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

(1A-1B)(2A-2B) 246, 242

J(F-F) 219
J(F-F) 219

417

553(a)

553(a)

535

535

548

548

9T
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Ci6F 16 (1) —1122 (2) —1380 565

(4) —1259

)
2

Ci6F17H 0N CyF 13— NEt, —-1729, —103 to —113 548

(ratio 1:16)

3t

CyeFaa (1)(2) —183.1, —175.3 (1- )62 (2-) 62 550

(remainder) —110 to —138.0

[F]
F]
C1,F,H,,08, Q

(1) —1094 (2) —126.3 (1-2) 3.3 535
(1K2)
F3—'SC.H,
C,,F,H,,08, As above with C=0 replaced by CH(OH) (1A) —102.5 (1B) —114.03 (1A-1B) 253 (2A-2B) 240 535
(2A) —121.04(2B) —131.28 (1B-2B) 3 (1B-2A) ~11.2
(1A-2B)~11.2
C,,F.H,50, As C,,F5H;0, above with OC H; replaced by (1) —=1207 (2) —127.3 (1-3)9 2-3) 6 535
O. (3) —152.3
CHZ “"“(9< )
&
C,,FsH;oN As first C,sFsH,;¢N above with n = 4 (1) —162.2 (2) -191.7 553(a)
(3) —199.8 (4) —205.6
(5) —49.4
Alternative structure with n = 4 (1) —1579 (2) —164.6

(3) —1744 (4) —202.7
(5) —480

B

LET



Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

Cl 7F6H1002

Cl SFI 403

C|3F|403

C18F14OJ

C18F15H1503

F,
1y

Fy——OC.H;

O 16’)
FO houtl
a0

F_7 130

() 3y

(o) (50

O 4
4}
F O ‘
F.

0
F OC,F,
C4FsO F
F2

, QEt OEt

{1

F, OEt

(1) —=1153  (2) —130.8

(1')@) —156.1, —155.0
(2)(5") —1632, —162.3

(3')(6') —160.1, —158.0

) —1108 (5) —148.6
(6) —150.9

(3) —1380 (4) —115.1
(5) —1455 (6) —151.2
(2) —1512 (4') —154.0
(5') —162.4 (6') —154.7
(2") 1570 (3") —1624
(4") —160.1

(3) —1369 (4) —111.9
(6) —151.4
(m) —162.4, —161.4

(o,p) —159.8, —157.2, —155.5

(ratio 1:3:2)

(1) —176.4

(4-5) ~22.3 (4-6) 10.5
(5-6) 60  (4-1') 40

(34~ (45)215  (4-6) 100
(3-5)70  (3-6) 2.5
(56)50  (5-6') 2.5

(4-6'y ~ (2-6') 2.5 (4'-5') 21.5
(2'-5") 5.0

(46)9.0  (3-6) ~2.5
(3-4) 230  (4-0) ~30

(remainder) —107.9, —122to — 136

(ratio 2:12)

535

566(b)

566(b)

566(b)

548

8tT
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Cl 8F16

ClBFZO

CIBFZZ

C19oFH;50;

CIQFHZSO(-;

R'=H,RZ=F
R! = F, RZ = H
O
O
2y £ )
‘”F‘\\\
C.H,CH,0  CH:0CH;OCH,CH,OCH,

(1) —1044  (2)(3) —134.0,
1344

(4) —100.3 (5) —134.6
(6)(7) —141.0, —144.7
(8)(9) —150.4, —153.4
(10)(11) —1153, —125.7
(12) —1382

(1) —1058 (2)(3) —1346
@) ~1008 (5)—1172
(6) —136.0

(1) —1052  (2)(3)(8)(9) — 1339,

—1353
(4) —1024  (5)(6) —121.5,
—1237
(7)(10) —111.2
(11) —114.0

(6-7) 68 (10-11) 166

(4-5) 82

(10-11) 64  (11-12) 18

(F-C4)9  (F-C5) 12
(F-C6) 167 (F-C7) 23
(F-C10) 2.0

(F-C4) 145 (F-C5) 11
(F-C6) 185.5 (F-C7) 18.3
(F-C8) 11 (F-C10) 2.7

(1-2) 55

567

567

567

568

544

Beq

6£7



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C;9FH,,0; (F-C5)23 (F-C6) 179 568
(F-C7)21  (F-C10) 1.8
(F-C19) 9.2
C;9FH;5,0 O —1829 (F-3H) 48  3J(F-H,,) 42 569
3J(F-H,,) 13
3 o
F S
O
C,0FH,,0 3 —167.7 (F-3H) 54.20 434(a)
3o —206.62 (F-3H) 480 3J(F-H,,) 42.0
3‘I(F"I'qu)
15.1
F
C,9FH,,0;, As C,9FH;,0; above with 3-C=0 replaced by 3-CH(OH) (with OH ) (F-C5) 19.3 (F-C6) 178 568
(F-C7) 202 (F-C10) 1.8
(F-C19) 9.2
(F-F) 229 570

Cl DFZHZOOS

—102.0, —85.1

ore
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CIQFZHZZOZ

Cl 9F2H260

C19F2H2602

Cl 9F2H2603

Cl QFZHZBOZ

C1oF;H250,

CO,CH,

U)F
12)H F

! l

16,16-Difluoro-5x-androstane-3,11-dione

18
ST
‘ (basic skeleton)

F,

coo6

(see C,9F,H,40; for basic skeleton)
12,12-Difluoro-78-hydroxy-5a-androstan-17-one
(see C,oF,;H,40; for basic skeleton)
3,3-Difluoro-11a-hydroxy-Sx-androstan-17-one

—110.58, —94.01

—-823

—99.28, —84.36

~107.67 (eq), ~110.53 (ax)

—88.83 (eq), — 100.27 (ax)

(F-F) 224

(1-2) 11

(F-F) 226

(F-F) 2369

(F-H) 12

3J(Feq'l'l) 4

3J(F,,-H) 30, 14

(F-F) 2453

420

571

572(a)

570

572(a)

572(a)

N T

wi



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CioF,;H,505 (see CyoF,H 40, for basic skeleton) —84.77 (eq), —63.33 (ax) (F-F) 228.4 572(a)
3,3-Difluoro-1§,6a-hydroxy-Sa-androstan-17-one
C,9F,H,50; (see C,9F,H,60, for basic skeleton) —126.9 (eq), —109.61 (ax) (F-F) 2369 *J(F,,-H) 19 572(a)
17,17-Difluoro-11a,16-dihydroxy-Sa-androstan-3-one
C,oF;H3005 (see C,oF,H;60; for basic skeleton) —87.44 (eq), —109.11 (ax) (F-F) ~232.7 572(a)
7,7-Difluoro-5a-androstane-3§,12,15a-triol
C,0FH;,05 —147.05 573
mmF
H,CH;(8)
CO,CH, ?
C,0FH,50; R! = CO,CH; —202.06 2J(F-H) 50 385
R? = aF,fH,
R} =
Cy0F,H;40, (2) —113.29 420
mmF
Me
C,oF:H,60, 8aMe (2) —152.70 (7) —159.36 2J(2-H) 47 574
FOl 8Me (2) —152.70 (7) —146.95

W
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C,oF,H;3,0, —84.68, —109.47 (F-F)230 (F-H) 16 570,
385
C,0F3H,50, As Cy0F,H,60, above with H(2) replaced by F
8aH, 88Me (20) —102.26 (28) —109.38 (2x-2p) 238 (2a-10aH) 10 420
(7) —159.40
86H, 8aMe (2a) —102.26 (28) —109.38 (22-28) 238 (2a-10aH) 10
(7) —146.95
(0]
C,,FH,,0; .- 2J(F-H) 48 418,
844
CH,COO
C,,FH,,0; (see C,9F;H;40, for basic skeleton) 6aF 2J(F-H) 48 844
16-Acetyl-6-fluoro-5a-androst-4-en-3-one 68F 48
C,,FH;3,BrO; (see C;oF;H;60, for basic skeleton) (F5-6H) 10 571
3-Acetyl-7f-bromo-5a-fluoro-5a-androstan-17-one
C,,FH;,0;4 (see C,5F,H;60; for basic skeleton) —192.5 2J(F-H) 48 418,
17-Acetoxy-2a-fluoro-5x-androstan-3-one 844
C,:FH;350; HO 2J(F-H) 51 544,
2 \“‘\‘\E/\/\ 564
Fm COZCHa
o
HO HO

eeQg
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,F,H,505 HO R =aMefH (1) —160.43 (2) —147.58 (2-3) 50 574
||||||F‘lj
— \\\‘\\\\ R
O0=C CH; o
/
O-CH®¥F?-CO
C,.F,H3,0, —105.26 420
C,,FsH,N As first C,sF3H,¢N above with n =6 (1) —158.8 (2) —197.3 553(a)
(3) —2059 (4) —2024
(5) —50.5
Alternative structure with n = 6 (1) —156.0 (2) —169.5
(3) —178.8 (4) —198.3
(5) —50.5
F
C,3FH,,CIIP al CH, —1275, —120.5 515(a)
CH,P(CoH;), 1™
C,3F,H;,0;5 (see C,9F;H,60; for basic skeleton) —106.51(eq), —110.59(ax) (F-F) 245.3 572(a)
1B,6a-Diacetoxy-12,12-difluoro-5a-androstan-17-one
C,3F,H;,05 (see C,oF,H,40; for basic skeleton) —92.15(eq), —113.35(ax) (F-F) 2453 572(a)

3a,11a-Diacetoxy-7,7-difluoro-5a-androstan-17-one

e
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C23F2H3,05

C.aF2H3,05

C24FH3 206

C14F 26

C,;sFH350,

C25F2H3606

C25F2H3606

(see C,oF,H,60, for basic skeleton)
4a,11a-Diacetoxy-7,7-diffuoro-5a-androstan-17-one
(see C,oF;H,60, for basic skeleton)
4a,16-Diacetoxy-12,12-difluoro-Sa-androstan-17-one

—92.30(eq), —113.55(ax)

—104.08 (eq), —114.62 (ax)

1 _ 2 _ 3 _
HO coch,ococn, ® =FR =HR'=aCH,

HO.
[T e
F H ACH,

(F-F) ~241.1

(F-F) 2369 J(F,,-H) 32, 16

(F-C8) 180 (F-C9) 1762
(F-C10) 194 (F-C11) 37.5
(F-C19) 2.8

(F-C8) 194 (F-C9) 17622
(F-C10) 194 (F-C11) 36.1
(F-C19) 2.8

(F-C4) 139 (F-C5) 24.6
(F-C6) 181.7 (F-C7) 11.1
(F-C8) 167 (F-C10) 1.5

R , H F aCH;
3 (2) 1)
(1) —1364 (2) —138.1
m (3) —161.8  (4) —150.5
(remainder) —171.7, —109to — 128

(ratio 1:16)

—149.5

—104.80(eq), —114.50(ax)

(see C,9F,H,60; for basic skeleton)
18,6a,17B-Triacetoxy-12,12-difluoro-Sa-androstane
(see C,gF,H,40; for basic skeleton)
3B,78,15a-Triacetoxy-12,12-difluoro-5«-androstane

—108.38(eq), —115.02(ax)

*J(F-H15,,) 26 *J(F-H15,,) 8

(F-F) 2369 J(F,,-H) 19

(F-F) 2369 3J(F,-H) 32, 16

572(a)

572(a)

575

548 o]
©
g

576

572(a)

572(a) o
IS
h



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,5F,H ;3606 (see Cy9F,H,60; for basic skeleton) —122.41 (eq), —107.69(ax) (F-F) 2453 3J(F,,-H) 19 572(a)

3B,11a,168-Triacetoxy-17,17-difluoro-5e-androstane
C,5F,H;3606 (see C,9F,H,60, for basic skeleton) —91.37(eq), —108.13(ax) (F-F) 245.3 572(a)

38.128,15a-triacetoxy-7,7-difluoro-5a-androstane
C,,FH, 50 CgH,; 2J(F-H) 48 418,

844

F,,

O
C,,FHy, CgH,- 3¢ —1809 2J(F-H) 472 3J(F-H,,) 47.8 434(a)

3J(F-H,,) 140
3 —1675 3J(F-H) 55 3J(F-H) ~36

F
Cy7F,H 6 As above with H(3) replaced by F —126.35, -~ 116.14 (F-F) 233 420
C,5FH,505 (1-2) 53 (1-3) 14 564

(1-4) 16
H
. CH,O0CH,C4H;
(l)F H
@H 0CO-CyH,CHsp
As above with CH,;OR side chain replaced by CH=CHCOCH,, (1-2) 50 564

C2sFH;3505

9wz
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(1) —108.6 (2) —1146

C,8FgH;50,S o
(3) —1204 (4) —1269
F, F (5) —145.3
F;
o) F,
PhS F,

C1,FH4;30,4
C44FgH;oP, Pt (1) —1156 (2) —139.1
Pt(PPh,), (3) —160.2 (4) —186.5
(ratio 2:2:2:2)
C44FgH;30P,Pt As C,FgFeO; above with Fe(CO); replaced by Pt(PPh;),(1) —1354 (2) —141.3
(3) —159.1 (4) —1859

(5) —193.3
(ratio 2:1:2:2:1)

(1- 16,6
3-)9

2j(F-H) 48

(Pt-2) 256

(Pt-1) 50
(Pt-3) 69

2-)6,6,6
)6

(Pt-2) 350
(Pt-4) 233

535

844

560

560

veq

12 ¢4



248 F bonded to C of an alicyelic non-aromatic system
B. Miscellaneous studies

The conformational free energy difference between the equatorial and axial
forms of 4-chloro-1,1-difluorocyclohexane has been measured,*’> and CIDNP
effects have been observed in the decomposition of bis-(4H-decafluoro-
bicyclo[2.2.1 Jheptane-1-carbonyl) peroxide.®”” A study of the F-19 NMR data
of 38 fluoro-steroids (ketones, alcohols, and acetates) showed that the
disposition of various substituents can be deduced from the F-19 chemical shift
and magnitude of the geminal and vicinal J(FH) values.3”® Other studies have
been made of 1,2-difluorocyclohexane®”® and of the free radical additions of
methanol and acetaldehyde to perfluorinated cycloalkenes.%°



V. FLUORINE BONDED TO A CARBON OF AN AROMATIC
SYSTEM, INCLUDING CONDENSED ALICYCLIC AROMATIC
SYSTEMS
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A. Fluorine nuclei in monofiuorobenzene derivatives

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C.FH,Cl, Cl —112.57 536
F@
Cl
CqFH,CI a (F-C1) —248.13 (F-C2) +17.47 581
(F-C3) <0.3 (F-C4) +4.00
]: (F-C5) +7.17 (F-C6) +20.84
CoFH,CI meta-isomer of above (F-C1) —249.19 (F-C2) +24.77 581
(F-C3) +10.07 (F-C4) +3.37
(F-CS5) +8.86 (F-C6) +21.16
C,FH,NO, NO, ortho —118.6 537,
F@ meta  —109.7 536
para —102.7
C¢,FH,NO, meta-isomer of above —109.5 582
C.FH; F (F-C1) —245.07 (F-C2) +21.02 581
(F-C3) +7.79 (F-C4) +3.20
(F-H4) +0.28
Cl
CoFH;CIN —1333 583
F
H,N
pF-C¢H, NH-NO, —114.42 584(b)

Ce¢FH;N,O,
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C¢FH;O pF-CcH,-OH —126.35 584(b)
CoFH¢N pF-C¢H4NH, —130.02 584,
585(b)
CeFHgN Same as above (F-N) 1.5 586
C¢FH¢N ortho-isomer of above (F-N) 0 586
meta-isomer of above 0
C¢FHgNO pF-C¢H, NH-OH —125.69 585(b)
CsFH,N* F-CcH, NH;* ortho (F-N)1.3 586
meta 0.2
para 0
CeFH,N, pF-C,H, NH-NH, —128.54 585(b)
C¢F,H,08 (1) —1025 (2) +88 (1-2) 8.0 (1-C1) 3.0 588
F S(O)F (1-C2)9.5  (1-C3) 227
n @ (1-C4) 255.6 (2-C1) 8.8
(2-C2) 4.1 (2-C3) 1.4
(2-C4) 3.0
Ce¢F,H,0,S As above with S(O)F replaced by SO,F (1) —99.7 (2) +66.0 (1-C2) 103 (1-C3) 234 588
(1-C4) 259.7 (2-C1) 25.6
(1-C1) 2.9
CeF3H,I F-C HLIF %0 (1) =970 (2) —165.0 (1-C1) 255.6 (1-C2) 22.8 728
(1-C4) 3.4  (1-C5) 8.1
(1-C6) 220 (2-C2) 138
Co.F,H,0S8 T o (1) +100.0 (2) +67.2 (1-2) 1640 (1-C1) 225 588
F§¢ (3) —101.5 (1-C3)30  (1-C2)9.5
31 P e (1-C4) L0 (3-C2) 74
(3-C3) 234 (3-C4) 259.0
CeF4H,Se pFM-C H, SeFY (1) —1045 (2) —254 731
—11847 585(b)

C;FH;

pF'C6H4'CH3

[474
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C,FH,N
C,FH;N,
C,FH,0,

C,FH,0,
C,FH¢Br
C,FH,NO

C,FHENO,S

C;FH¢NO,S

C,FH(NO,S

C,FH,0
C,FH,0
C,FH,0,S

C,FH,S

C,;FHgN

pF-CgH,-CN
pF-C¢H, NH-CN
F-C¢H,-CO,H

pF-C¢H,-CO,H
pF-C¢H,-CH,Br
pF-CoH,"NH-CHO

‘“H H(‘H

pF-C4H,-CH,OH
pF 'C5H4'OCH3
pF-CsH4-OSO,CH;

(2) (3

ol iF@CH(Z‘HSH

pF-CeH,NH-CH,

ortho
meta
para

—103.05
—121.25
—108.4
—112.5
—104.7
—104.18
—113.27
—118.77

—117.38

—103.30

—101.29

—116.41
—124.39
—114.87

—130.24

(1-2) 84 (1-3) 6.1
(1-4) 6.1

(1-2) 70 (1-3)9.8
(1-4) 5.4
(1-2)78  (1-3) 69
(1-4) 4.4

(1-2) 8.406  (1-3) 5.242
(1-4) 0.719

536
584(b)
536

590(d)
585(b)
584(b)

591

591

591

585(b)
584(b)
584(b)

592

585,
584(b)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

C,FHgN NH, SJ(F-N) 1.5 586
F©CH3

C,FHgNO pF-CcH,"NH-OCH; —124.17 585(b)

C,FHgNO,S pF-CcH,-NH-SO,CH, —119.07 584(b)

S
CyFH;08 F©i>o —113.1 365
I
FH,IO ~1139 594
CoFH,IO, F@CHZCOZH

CyFHgN pF-C¢H,CH,CN —114.83 585(b)

C,FH,NO ©j>o 1136 594
F N
H

CyFHgNO, “'F@CHZCOZH (1-2) 9 594

CsFH,CL;N;0,S, H2N025©[S\NH —1285 1-2) 2 (1-3) 2 595
Cl )\CHCIZ
H
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CsFH,O

CgsFH,O

C4FH-0,
CsFH,0,
CsFH7O3
C4FHNO
CsFHgNO

CyFH,yNO,

CyFHgNO,

CsFHzNO,S,

CsFHgNO,S,

CsFH,N,O
CgFH,08

F-C¢H,-CO-CH,

Same as above

pF-C¢H,-O-COCH;
pF-C¢H,-CO,CH,
pF-C¢H,-0-CO,CH,
pF-CsH,-NH-CO-CH,
F-CeH,-NH-CO-CH,

pF-C¢H, NH-CO,CH,
CH3 (3)
(l),F NOZ
@ CH,
SCH,
OF NO,
2) SC]—{3
M’CH;;S 13)
DF SCH;
@ NO,
pF-CsHy-NH-NH-CO-CH;

pF-C¢H,-CH,‘S(O)CH,

ortho
meta
para
ortho
meta
para

ortho
meta
para

—110.30
—112.66
—106.29
—106.1

—112.7

—110.1

—117.35
—105.93
—116.70
—119.67

—120.85

—117.30

—126.71
—11448

(F-N) 1.0

0.5

1-2) 17

(1-2) 9.0

(1-2) 102
(1-4) 0.8

(1-3) 12

(1-3) 7.0

536

537

584(b)
590(d)
584(b)
584(b)
586

584(b)

596

591

591

585(b)
585(b)

SIAIBALISP SUIZUIGOIONFOUOUI U} [D[ONU SULION]J

1374



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgFH (N F-C¢H,;-N(CH3), ortho (F-N) 0 586
meta 0
para 0.5
CH;
CgFH{ (N (1-2) 17 (1-3) 10 596
(HF NHZ
2 CH;
CgF,H,0, pF-C¢H,-O-CO-CF,4 —114.85 584(b)
CgF,H;NO pF-C¢H,-NH-CO-CF, ~116.16 584(b)
CoFH;0, F o O 2.0 (F-C3)3 (F-C4) 1 598
(F-C5) 10.5 (F-C6) 23.0
o (F-C7) 251.5 (F-CB8) 25.5
q (F-C9) 13.0 (F-C10) 3.0
F
Cy,FHgNO ©) 9 (5-6)9.3 (5-7)53 599
O (5-C5) 2409 (5-Ce6) 243
m N (5-C9) 17.7  (5-C7) 8.8
OH
C,FH,O pF-C¢H,CH,-CO-CH;, —116.49 585(b)
CyoFH,0, pF-C¢H,-CH;CO,CH; —116.03 585(b)
C,FH,,NO F@NH'CO~CH3 (F-N) 0.2 586
CH,
Co,FH,(NO, pF-CsH, O-CO-N(CH3), —118.6 584(b)
pF-CeH,-CH, CH(CO, " )NH;* —-1174 432

C,FH,,NO,

95T
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CoFH,,NO,S,

CyFH,(NO,S,4

CoFH,(NO,

C,FH,,N,0
C,FH,,NO,S

C,oFH N;

C,oFHEN

C,oFHgN*

CH{'S __ SCH;
"
CH$'S™ NO,
WF scfl)3
CH3S NO,
) SCH;
F
HO CH,CH(NH,)CO,H
HO

pF-CgH, NH-CO-N(CH,),
pF-CeH,N(CH;);* HSO, ™

C(CN);

L&

F

@@ FRH,

(CF3CO,H solvent)

1-F, 3-NH,*
1-F, 4-NH,*
1-F, 6-NH,*
1-F, 7-NH,*

2-F, 4-NH,*
2-F, 5-NH,*
2-F, 8-NH,*

—94.86

—103.43

—126.5

—121.81

s.c.s. —0.62

s.c.S. +7.87
+7.11
+2.16
+1.59

s.c.s. +2.55
+4.21
+6.98

(1-2) 1.8
(1-4) 1.1

(1-2) 7.0
(1-C2) 242
(1-C4) 200
(1-C6) 4.9

(1-3) 1.4

(1-3) 0.7

(1-C3) 247.3

(1-C5) 3.6

(F-C1) 2482 (F-C2) 23.2

(F-C3) 8.9

(F-C1)8.08 (F-C2) 25.74
(F-C3) 252.97(F-C4) 20.60

(F-C5) 8.83

(F-C6) 3.67

591

591

600(b)

584(b)
582

601

601

601
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,0FH,NO pF-C¢H,4-CH,-CO-N(CH;), —116.95 585(b)
C,0FH,,0,P pE-C¢H,-O-P(O)(OEt), —117.99 584(b)
C,0FH,sNO;P pF-C¢H,-NH-P(O)(OEt), —1231 584(b)
C0FH,(NO,S B (F-C1)9.1  (F-C2)279 582
e N‘C H;), " SO,CH, (F-C3) 246.3 (F-C4) 202
F (F-C5) 8.8
C,,FH¢Br; 1-F, 4-CBr; s.cs. +6.14 : 601
@@ F.CBr, 2-F, 6-CBr, +325
2-F, 7-CBr; +1.78
C,,FH,Br, As above with F,CHBr, 1-F, 4-CHBr, s.cs. +4.85 601
1-F, 7-CHBIr, +1.30
2-F, 6-CHBr, +2.31
2-F, 7-CHBr, +1.40
C,;FH,O As above with F,CHO 1-F, 6-CHO s.cs. +1.56 601
C,FHgBr As above with F,CH;Br 1-F, 3-CH,Br s.cs. +0.99 601
1-F, 4-CH,Br +2.65
1-F, 5-CH,Br +1.67
1-F, 6-CH,Br +0.41
1-F, 7-CH,Br +0.69
2-F, 4-CH,Br —0.52
2-F, 5-CH,Br +0.05
2-F, 6-CH,Br +1.07
2-F, 7-CH,Br +0.73

2-F, 8-CH,Br +2.86
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C,,FH,

C,,;FH,
C;;FH CIN

C,,FH,CIN

C,,FHoN,
C,,FHgN,

C,;FH,O

C;,FH,,0

C,1FH,;,0;P

As above with F,CH; 1-F, 3-CH; s.cs. —1.09

1-F, 5-CH, +1.06
1-F, 6-CH, —027
i-F, 7-CH, ~0.75
2-F, 4-CH, —078
2-F, 5-CH, -120
2.F, 6-CH, ~145
2-F, 7-CH, —020
2.F, 8-CH, +0.88
As above with F,CH; 1-F, 8-CH,4
N@ CI 7
F
As above with F at C(4)
pF-C¢H, NH-C=N-CH=CH-CH=CH ~123.17
pF-CH, NH-C=CH-CH=N-CH=CH —12006
[N )F CH;
H(.’.)
HE CH,
H(Zl
pEC¢H, CH,P(O)(OE), —11642

(1-8) 7.5
(F-C1)95  (F-C2) 269
(F-C3) 2469 (F-C4) 209
(F-C5)87  (F-C6) 3.0
(F-C1)21  (F-C2)9.5
(F-C3) 237 (F-C4) 249.3
(1-2) 20

(1-2) 1.8

601

602

582

582

584(b)
384(b)

602

602

585(b)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Cl
C,,FH(CI,NO, (F-Ho) 891 (F-Hm) 5.31 606
pF-CoH, NO,
Cl
C,,FHgN As C,;FH¢Br; above with F,CH,CN 6-F, 2-CH,CN (6-C4) 555 (6-C5) 20.35 601
(6-C6) 247.84 (6-C7) 25.89
] (6-C8) 9.25 (6-C10) 9.0

1-F, 3-CH,CN s.cs. +1.27

1-F, 4-CH,CN +0.84

1-F, 5-CH,CN +2.09

1-F, 6-CH,CN +0.36

1-F, 7-CH,CN +0.32

2-F, 4-CH,CN +0.32

2-F, 5-CH,CN +0.28

2-F, 6-CH,CN +0.79

2-F, 7-CH,CN +1.16

2-F, 8-CH,CN +2.69
C.1,FH,08, F S8 ~1156 607

Vi
OH
C;,FH,0,8 PF-CsH,4-0OS0,C¢H;s —114.35 584(b)
C,,FHgS pF-CcH,-S-CeHs —113.81 (F-Ho) 85 (F-Hm) 5.4 608
C;,FH ,N pF-C¢H, - NH-C¢Hj —-123.67 584(b)
C1,FH,,NOS pF-CcH-NH-S(O)CeH 5 —119.48 584(b)
C,,FH(NO,S pF-CsH -NH-SO,CH 5 —118.23 584(b)
C,,FH;(NO,S F-CsHy NH-SO,CeH;s ortho (F-N) 1.9 586
meta 0.5
para 0.8

097
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C,,FH,,0
C,,FH,;0

C,.FHgN,O

C2FH0,8
Cl ZFZH9N3

C,,F,H,NOS

: CleszC]NOS

C,,F.H,08
C,,F,H,BOS

C,;FoHzOPS

C,5FH,N,

C,,FHgHgO,
C,3FH,0,
C,;FH, NO
CisFH,,
CisFHy,

C,3FH,,08
Ci5FH,,0,8
Ci3FHy,S

As C,;,FH,O above with CH, replaced by CH,CH;
As C{,FH,,0 above with CH; replaced by CH,CH;

56

(rF 'C6H4)2502
F-CsHy'N;HCgHL F

(pF-C¢H,),S(O)NH
(pF-C¢H,),S(O)NH,* ClI-
(PF(U'CGH‘;)ZSF&Z)(O)
(pF-CH,),S(O)F@* BFY ™

(PF® CeHe)aS(O)F®* PFE~

As C,;FHBr; above with F,CH(CN),6-F, 2-CH(CN),

pF-CeH,-CO,HgCgH;
pF-CH,-0-CO-C4H;
pF-CeH,-NH-CO-C¢Hs
pF-CeH,CH,C¢Hs

As C,;FHgBr; above with F,C(CH,)=CH,
2-C(CH;3)=CHs, 6-F

pFCeH,-CH, S(0)CeH3s
pF'C6H4 ‘CH; 'SO;C5H5
pF-C¢H4CH,SCeHs

2-F, 6-CH(CN),
2-F, 7-CH(CN),

(1) —94.711

-1043
—129.55
—112.05
—117.55
—106.3
—992

(1) —105.0
(1) —89.5
(3) —149.0
(1) —89.5
(3) —7LS

s.cs. +3.05
+2.55
—107.45
—116.90
—118.79
—117.31

—115.22
—114.26
—113.42
—115.43

@) —93.7

) +102.0
(2) +35.8

(2) +35.8

(1-2) 20
(1-2) 20

(1-Ho) 10.7, (1-Hm) 6.3
8.1

(2-Ho) 10.1, (2-Hm) 5.7
8.1

(2-Hp) 0.3

(P-3) 713

(6-C4) 555  (6-C5) 20.35
(6-C6) 249.69 (6-C7) 25.9
(6-C8) 9.15  (6-C10) ~10.0

602
602

591

609
610(d)

609
609
609
609

609

601

590(d)
584(b)
584(b)
585(b)
612

585(b)
585(b)
585(b)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,;FH,,NOS —113.0 583
S NH,
HOCH,
C;3FH,;0 As C;FH4Br; above with F,C(CH;),Br 612
2-C(CH;),Br, F-6 —115.67 (6-C2) 2.34 (6-C4) 541
(6-C5) 20.13 (6-C6) 245.33
(6-C7) 25.48 (6-C8) 8.87
(6-C9) 9.0
Ci:F.Hy, (pF-CeH,),CH, (F-F) 0.808 (250°K) 613
0.879 (370°K)
C4,FH4N, As C;FH¢Br; above with F,C(CN); 601

6-F, 2-C(CN),

7-F, 2-C(CN),

3-F, I-C(CN);

4-F, 1-C(CN),

6-F, 1-C(CN),

(6-C5) 206  (6-C6) 256.02
(6-C7) 240  (6-C8) ~10
(6-C10) ~10

(7-C1) 6.8 (7-C5) 10.3
(7-C6) 241  (7-C7) 248.82
(7-C8) 20.60 (7-C9) ~10
(3-C2) 20.52 (3-C3) 249.69
(3-C4) 1942 (3-C5) 5.5
(3-C7) 1.85 (3-C10) 8.33
@4-Cl) ~5  (4-C2) ~10
(4-C3) 2063 (4-C4) 258.0
(4-C5) 69  (4-C9) ~6
(4-C10) ~18

(6-C4) 370 (6-C5) 20.34
(6-C6) 251.54 (6-C7) 25.9
(6-C8) 9.25  (6-C10) 9.25

[A'74
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C14FHN;

C,.FHCIOS

C,4FH,Cl,S

C,,FH,08
C;4FH,08
C,,FH,08

C,4sFH S

C,4FH,,CIOS

As C,,FH¢Br; above with F,C{CN);

As C,4,FH,CIOS above with R!

I-F. 3-C(CN),
I-F, 4-C(CN),
I-F, 5-C(CN),
I-F, 6-C(CN);
I-F, 7-C(CN);
2-F, 4-C(CN),
2-F, 5-C(CN),
2-F, 6-C(CN),
2-F, 7-C(CN),

R'=H,R?=Cl
R'=CLR*=H

R=Cl

s.cs. +7.64
+9.25
+5.14
+2.33
+2.55
+243
+4.04
+6.17
+5.23

—104.8
—1074

—105.2

R?=H and F at C(2)

As C;,FH,CIOS above with R! = F, R? = H, and F replaced by H
As C;,FHCIOS above with R! = H, R2 = H

—107.6

—1140

—106.7

(F-Ho) 8.0

(F-Hm) 6.0

(F-Hp) 1.5

601

583

583

364
594
583

364

583
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,4FH,,CIOS S F —108.6 (1-2) 8.5 (1-3) 6.5 583
@_}@(D (1-4) 1.0
3
Cl OH 7 4
C,4FH,,ClO0,S As first C,,FH,,ClOS above with COCH; replaced by CH,CO,H 583
C,4FH,CIS As C,,FH,Cl,S above with R = H —105.2 (F-Ho) 8.5  (F-Hm) 6.5 583
(F-Hp) 1.0
C,,FH,;,O pF-CsH,CH,-CO-C4Hj; —11648 585(b)
C,,FH;sCIN CH, 3F (3-C1) 101 (3-C2) 25.6 582
F-C,H,- N/Q\Cm cl (3-C3) 2478 (3-C4) 21.0
\ / (3-C5)9.2  (3-C6) 5.3
CH; 4-F 4-Cl)31 (4-C2)93
(4-C3) 23.5 (4-C4) 2485
C,sFH,, As C,;;FH¢Br; above with 6-F, 2-C(cycloC;Hs)=CH, —114.82 612
C,sFH,;0 As C,FH¢Br; above with 6F, 2-C(OH)(CH3)(cycloC;H;)— 115.68 (6-C2) 2.13  (6-C4) 5.8 612
(6-C5)
Rl CH3 .
C,6FH;,0, R!'=F,R?=PrQ —1348, —135.2 614
CH, R! = PrO, R = F
R? O
C,6F2H 3NS 623

H
'“F@S (1) —1146

C(,H.{F‘hp

9T
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Cy6F-H;

C,;,FHsN,0,P*"

Ci:FH 4N,S,

CISFHII

CIBFHH

CISFHIJ

,
®)

F R

=

@)
F

e

CH,

pF-CH,-CH,-CH(CO, )NH=C ON

2-0,POCH,

H

As C,,FH,0S,; above with OH replaced by

N-CH,-CH,N(CH,)-CH,-CH,
Rl

R'=F,R*=H
R!'=H,R>=F

R!'=F
R?=F
R}*=F

R*=F
R®=F

R'orR*=F
R?2=F
R*=F

(2) —1064 (4) —143.2 (1-2) 7.5
(5) —1350 (10)(7) —140.1, —141.1
(5-6) 8.5

(8) —1534 (9) —154.9

—1180
—~11638

—132.13

—119.70

—~99.92 (1-2) 13
(1-12) 14

—113.30 (1-2) 12
(2-4) 6.5

~116.08 (1-3) 5.8
(3-4) 11

~122.89 (2-4) 6

—126.43 (5-6) 10.8

—119.0

—114.57

11530

(4-5) 12.5 622

(7-8)(8-9)(9-10) 19

432
607
624(b)
(1-3) 5.8 625(b)
(2-3) 12
(2-3) 12
(2-3) 11
625(b)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgFH,N (1-Cl1) 241.8 (1-C2) 22.7 626
F NPh, (1-C3) 7.9 (1-C4) 2.8

C,sFH,;,N ortho-isomer of above (1-Cl1) 250.0 (1-C2) 10.7 626
(1-C3) 1.8 (F-C4) 7.7
(1-C5)3.8 (F-Cé6) 19.6

C,sFH,;,0,P pF-CsH, OP(O)Ph, -118.20 584(b)

C,sFH,,P F-CgH,-P(C,H;), meta —112.75 (—0.4) 627(d)

para —112.75 (—04)

C,sFH,;NOP pF-C4H,-NH-P(O)Ph, -123.24 584(b)

C,gFH, 0O As C,;,FH¢Br; above with F-6, 2-(C(OH)(CH,)(C¢Hs) - 115.27 (6-C2) 2.31 (6-C4) 6.0 612
(6-C5) 20.08 (6-C6) 2459
(6-C7) 25.08 (6-C8) 9.65
{6-C10) 9.0

C,sFH,,CINOS, As first C,FH,(ClOS above with COCH; replaced by —109.8 583

CH,-C(S)'N-CH,-CH,-O-CH,-CH,
C,sF,H,;HgN, oF-C¢Hy'N;CsHy ForHgC4H s “J(Hg-F) 46 610
C,sF,H,sN; CH, N~y (1) —1142  (2) —115.7 623
F N~
(1)
ChH,;'F‘Z)P
C,sFH;3,N;Si; (CH$);Si-N [CH(CH,3), ]'SiF**(NH-C¢H, - F'p)-N [CH(CH3), 1[Si(CH3)3] 381(b)
(1) —127.3 (2) —118.63 (2-3) 0.8 VJ(Si-F) 236.1

997
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CisF,H;,N;3Si3

C,3F3H;,0P

CisF3H, P

Cl SFSHGOZ

CIQFHIS

C,oFH,;0

C,oFH;,0,5b
CioFH,5

(CHY");8i-N[CH(CHY"), ]-SiF* [NH-CH(CH$"); | N(CeH, Fp) [Si(CHS");]

(F-CeH,);PO

(F-CcHy )P

CH,0 @ ()
(2]F @ (")
eno=4)

@

R! R?

As above with

pF-C¢H,-CO,Sb(CeHs),
(CeH;),CH-C{Hy F

meta
para

meta
para

R! = pF-C(H,, R2 =H

R!' =mF-CiH,,R? = H

R! = pF-C,H,, R? = OH

R! = mF-C¢H,, R? = OH

para

metu

(1) —12025 (2) —11898

—110.25 (—2.9)
~10635 (—6.8)
—~112.15 (= 1.0)
—112.15 (= 1.0)

(2) —144.4 (7) —158.1
~116.8

—1135

~117.0

—~113.8

—106.20

—116.6

~1134

(2-3)(2-4) 0.6, 1.0
(2-5)(2-6) 1.2, 1.2
1(Si-F) 240.7
3J(Si-F) 3.1, 1.3

(6-7) 18.0

(F-C1)0  (F-C2)7.8
(F-C3) 21.4 (F-C4) 246.1

(F-C1) 6.8 (F-C2) 21.4
(F-C3) 247.4 (F-C4) 21.2

(F-C5)82  (F-C6)0
(FC1)0  (F-C2) 80
(F-C3) 21.4 (F-C4) 2459
(F-C1)7.1  (F-C2) 23.6

(F-C3) 246.0 (F-C4) 20.9

(F-C5)84  (F-C6) 2.6
(F-C1)30 (F-C2)76
(F-C3) 21.3 (F-C4) 246.0
(F-C1)6.7 (F-C2)21.7

(F-C3) 247.0 (F-C4) 21.2
(F-C5) ~6.3 (F-C6) 2.3

381(b)

627(d)

627(d)

565

383

383

590(d)
383
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

C,o,FH,sO (CsH5),C(OH)CsH, F) para  —115.6 (F-C1)31 (F-C2)79 383
(F-C3) 21.3 (F-C4) 248.6

meta  —114.0 (F-C1)65 (F-C2)229

(F-C3) 2464 (F-C4) 21.3
(F-C5 179 (F-C6)23

C,,FH,;0 CsHsCH(pHO-CcH, }(pF-CsH,) —116.7 (F-C1)28 (F-C2) ~9 383
(F-C3) 209 (F-C4) 2539

C9FH yN,S O S Fm —113.4 {1-2) 6.0 364

— o
N-CH,"CH,"N(CH,,)-CH, CH,
F
C,oFH,,CIN,S S R'=CLR*=H -1084 (F-Ho) 8.5 (F-Hm) 6.5 583
0
R’ R? R'=H,R*=C ~-1056 (F-Ho) 8.5
ITI-CH3~CH2‘N(CH3)‘CH3‘(I‘H3

C,oFH,;N,S As C;4sFH,,4N,S above with CH=C —N replaced by CH,—CH—N -116.6 364

CoF,H;, Ce¢HsCH(CsH,4 Fp), —116.3 (F-C1)32 (F-C2)7.8 383
(F-C3) 21.3 (F-C4) 246.5

C,oF,H,0 pHO-C4H,-CH(CsH, Fp), —1164 (F-C1)30 (F-C2)78 383

' (F-C3) 212 (F-C4) 2463

C,4F,H,,0 C¢H;sC(OH)CsH4Fp), —115.1 (F-C1)34 (F-C2)79 383
(F-C3) 21.3 (F-C4) 2479

C;oF;H,; (pF-CsH,);CH —~1159 (F-C1)3.0 (F-C2)7.7 383
(F-C3) 213 (F-C4) 2470

C,sF;H,,;0 (pF-CsH,),C-OH —114.7 (F-C1)32 (F-C2)79 383
(F-C3) 214 (F-C4) 248.1

897
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C,9F:H Pl

C19F7H903

CioF7H 0,4

C,0FH;,,CIN,0OS

C,oFH,;N,08

C20F6H1 204

C,,F,H3 NP,
C,sFH,40,Pb
C,5sFH,50,8n
C,sF3H,,CIN,S

(FCeH,)sPCH;* I meta
para

As C,3FgHgO, above with F(8) replaced by OCH,;

As C,¢F;H; above with R = OCH,

As C;FH,,CIN,S above with R! = Cl, R? = H, and
CH; replaced by CH,CH,OH

As C,4FH,,CIN,S above with R' = CH;, R?=H

As C,¢F,H; above with R = OCHj, and F(4) replaced by

OCH,

|
Et,N-P-NR-P(NEt;)'NR R = 2-CH;, 3-F-C,H;

pF-CcH4-CO,Pb(C¢H5);
As above with Pb replaced by Sn

thp S R
oPe!

R =F®

—106.75 (—6.4)
—99.65 (—13.5)

(2) —143.7 (6) —139.1
(4)(5)(9)(10) —146.5 to —148.0
(7) —150.8

(2) —1476 (4) —1376
(5) —=1526  (7) —134.8
(8) ~157.3 (9) —157.3
(10) —134.8

—108.3

—108.4

(2) —147.1 (5) —147.1
(7) —1346 (8) —157.3

—114.5
—108.57
—106.50

(1) —1164 () —1166
(3) —1186

(5-6) ~60  (6-7) ~20

(4-5) 12

(F-Ho) 85 (F-Hm) 6.5
(F-Hp) 1.0

(F-Ho) 8.5 (F-Hm) 6.5
(F-Hp) 1.0

(7-8) + (7-9) 17.2

(1-Ho) 80  (1-Hm) 5.5
(3-Ho) 8.5  (3-Hm) 6.5

627(d)

565

622

583

583

622

378(a)
590(d)
590(d)
631
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,6FH,,0, pF-C¢H,CO,C(CH5s)3 —105.99 590(d)
C,6F,H,5CIN, 08 As C,sF3H;,CIN,S above with R = H, and CH; re- (1) —116.6 (2) —124.6 (1-Ho) 9.0  (1-Hm) 5.5 631
placed by CH,CH,0
C,6F,H,5CIN,S, As C,5F3H;,CIN,S above with R = H, and CH, (1) —116.6 (2) —116.3 (1-Ho) 9.0  (1-Hm) 5.5 631
replaced by CH,CH,S
C,6F3H,4CIN,S As C,5F3H;,CIN,S above with R = F® and CH, (1) —1163 (2) —118.0 (1-Ho) 8.0  (1-Hm) 5.5 631
replaced by CH,CH, (3) —118.6 (3-Ho) 85 (3-Hm) 6.5
C,3F,H,;CIN,0S As C,5F3H,,CIN,S above with R = H and CH, (1) —116.6 (2) —106.5 (1-Ho)9.0  (1-Hm) 5.5 631
replaced by CH,CH,CH,C(O)
C,gF3H,6CIN,OS As C,5F3H,;CIN,S above with R = F and CH, (1) —1163 (2) —106.5 (1-Ho) 80  (1-Hm) 5.5 631
replaced by CH,CH,CH,C(O) (3) —118.7 (3-Ho) 8.5  (3-Hm) 6.5
CH;
CysFsH; BN + : : —111.0 582
mF-CoH,- NO CH; BF,~
CH,
C,sFsH,;BN para-isomer of above —109.8 (F-C1)2.8 (F-C2) 838 582
(F-C3) 234 (F-C4) 2489
C;3,FH,,0,58b pF-CgH,-CO,Sb(C¢Hs), —111.27 590(d)
C;6F;H,3CLP,Pd [F-CsH4P(CHs), 1,PdCl, meta —11195(—1.2) 627(d)
para —109.15 (—4.0)
C;6F;H,5CLP, Pt As above with Pd replaced by Pt meta —111.55 (—1.6) 627(d)
para —108.55 (—4.6)
Ci6F,H,30,P,Pt [F-CsH4P(CeH5), 1, PO, meta —111.15 (—2.0) 627(d)
para —107.05 (—6.1)
C;6FsH,4Br,P,Pd [(F-C¢H,4)3P],PdBr, meta —111.02 (—2.13) 627(d)
para —108.31 (—4.84)
C36F¢H,4Br,P, Pt As above with Pd replaced by Pt meta —110.55 (—2.6) 627(d)
para —107.15 (-6.0V

0LZ
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C36F6H,,CLP,Pd
C36FsH,4CLP, Pt
Cs6FeH,4I,P,Pd
Ci36FsH,, I P, Pt
C36F¢H,,0,P, Pt
Ci16FsH,5CIP, Pt
C37F¢H,,BrirO;P,
C3,FH,,ClIrOP,
C3,FH,,CilrO,P,
C3+FsH,,CLIrOP,
C3,FsHp,IIrO5 P,
C3,FoH,,P,P1S,
C;3,F¢H,;CLIOP,
C;35FsH,4N,NiP,S;
Ci3sFgH, N, P,PdS,
CisF¢H,,N,P,PiS,

CagFsH,,ClHIrOP,

[(F-CeH,)sP1,PdCl,

As above with Pd replaced by Pt
[(F-CeH4)sP1,PdI,

As above with Pd replaced by Pt
[(F-CeH,)sP 1, P10,
[((F-CsH)aP 1, PHCI
((F-CeH,)3P1,Ir(CO)BLO,
[(F-CoH,4)aP 1 Ir(COICL
[(F-CeH,),P1,I{COICIO,
[(F-CeHy )P Ir(CONCL,
[(F-CeH )P INCONIO,
[(F-CeH4)sP1.PeCS,
[(F-CsH,)3P1,1e(COHCI,
[(F-CeH,4)3P . NINCS),

As above with Ni replaced by Pd
As above with Ni replaced by Pt

[(F-CsH,4)3P 1L In{COICICH L

meta
para
meta
para
meta
para
meta
para
Meta
bara
meta
para
mela
para

metd
para
meta
paru

meta
para
mety
para
meta
para
meta
para
meta
para
meta
para

meta
para
meta
para

—111.04 (-2.11)
—107.74 (- 5.41)
—110.85 (—2.3)
—107.25 (—5.9)
—111.15 (- 2.00)
—108.60 (—4.55)
— 1155 (- 1.6)
—108.35 (—4.8)
—110.55 (-2.6}
—104.85 (—8.3)
—11095 (—2.2)
—108.15 (—5.0)
~110.76 (-2.39)
—10742 (-573)
~111.20 (—1.95)
—109.00 (—4.15)
—110.77 (—2.38)
—107.53 (—5.62)
~110.31 {—2.84)
—107.30 (- 5.85)
~110.40 (—2.75)
—107.40 (—5.75)
11095 (-22)
—108.75 (—4.4)
—110.54 (—2.61)
~107.35 (—5.80)
—110.75 (- 2.4)
—~108.75 (—4.4)
—109.75 (—34)
~106.15 (~7.0)
—109.75 (~ 3.4}
—106.35 (~6.8)
—110.42 (-2.73)
- 10799 (-5.16)

627(d}
627(d)
627(d)
627(d)
627(d)
627(d)
627(d)
627(d)
627(d)
627(d)
627(d)
627(d)
627(d)
627(d)
627(d)
627(d)

627(d)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C3sFsH,4ClL, P, Pt [(F-C¢H4)sP1,PtFCI(CF,CICCl,) meta —110.35 (—2.8) 627(d)
para —106.85 (—6.3)
Cs5oFeH34P,Pt [(F-C¢Hg4)3P1,P(PhC=CPh) meta —112.15 (—1.0) 627(d)
para  —111.25 (—-1.9)
Cs4FgH36BrP3Rh [(F-C¢Hy4)3P]3RhBr meta  —110.25 (—2.9) 627(d)
para —110.75 (—24)
Cs4FgH34CIP3Rh As above with Br replaced by Cl para  —111.05 (—-2.1) 627(d)
Cs4FgH36Cl3IrP, [(F-CeH4)3P151rCly meta —111.80 (—1.35) 627(d)
para —109.90 (—3.25),
—109.73 (—3.42)
(ratio 2:1)
Cs4FoH;36Cl3P3Rh As above with Ir replaced by Rh meta —111.75(—1.4) 627(d)
para —109.35 (- 3.80)
Cs4.FoH36IP3Rh [(F-C¢H,4)sP]3RhI meta —110.65 (—2.5) 627(d)
para —108.85 (—4.3)
Cs5sFgH;3,CIOP;Rh [(F-C¢H,4):P)3Rh(CO)CI meta —111.16 (—1.99) 627(d)
para  —109.30 (—3.85)
CssFgH3,IrOP, [(F-CsHy4)3P15Ir(COH meta —112.44 (-0.71) 627(d)
para —11292 (—0.23)
B. Fluorine nuclei in difluorobenzene derivatives
C.F,H,Br By ~114.14, —117.59 (F-F) 15.3 587
O
As above with Br replaced by Cl —117.53, —122.07 (F-F) 154 587

CgF,H;Cl

(154
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CsF,H,Cl

CgF,H;Cl

CeF,H,;NO,
CF,H,
CeF,H,
CoF,H,N

CeF,H:N

C,F,H,N
C,F;H,0,

C,F,H,NO,S

C,F,HsNO,S

C1F,HsNOSS

(ZIF

(ZIF Fd;

e

As C¢F,;H;3Br above with Br replaced by NO,
mF-C¢Hy F
pF-CcH, F
As C¢F;H;Br above with Br replaced by NH,

F
F©NHZ

As C,F,H;Br above with Br replaced by CN
As C¢F,H;Br above with Br replaced by CO;H
3 F(Zl

10 NO,

@

@ SCH,

w

0,CH,

NO,
FlZl

ll)F

i
3)

(1) —135.08 (2) —140.41

(2) —143.73 (3) —133.58

— 11046, —118.49
1179

—118.94, —141.68

—112.83, —116.22
—114.22, —118.16

(1) —102.3  (2) —115.1

(1) —1157 (2) —121.3

(1) =8724 (2) —103.54

(1-2) 20.6

(F-F) 16.8

(F-F) 17.7
(F-F) 1538

SJ(F-N) 1.5

(F-F) 16.5
(F-F) 18.2

(1-2) 11.5
(1-4) 9.8
(24) 1.8

(1-Ho) 9.1
(F-F) 15.5
(2-Hm) 6.2

(1-2) 10.47
(1-4) 7.3
(2-4) 1.7

(1-3) 9.1
(2-3)9.8

(1-Hm) 6.2
(2-Ho) 11.0

(1-3) 7.3
(2-3) 88

536

536

587
291(b)
587
587

586

587
587

591

591

591
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F;H, As C4F,H;3Br above with Br replaced by CH, (F-F) 179 587
CyF,H,O As C¢F;H;Br above with Br replaced by COCH ;4 —115.42, —118.04 (F-F) 18.9 587
31 NO,
CyF;H,NO,S, ‘Z’F©SCH3 (1) =930 (2) —104.0 (1-2) 8.1 (1-3) 2.0 591
2-3) 8.1 (2-4) 1.1
4 (1)
CH{'S F (1-4) 2.0
CH,S___ =
CyF,H,NO,S, ‘2'F©F‘“ (1) —1268 (2) —1149 (1-2) 140 (1-3)9.5 591
CHY'S NO, (2-3) 59 (2-4) 1.0
CgF;Hyg As C4F;H;Br above with Br replaced by CH,CH; —120.42, —126.06 (F-F) 17.6 587
F
CgF,HyN 1-N) 0.6 586
oF2H, ',,F©N(CHJ)Z (1-N)
F 9
CoF;H;NO,; —119.7, —1244 F-F)23.2 587
1ol 2K 2 @I}:NOH ( )
CH,
F H
F F
C1oF,Hg OQ and —126.08, —131.54 (F-F) 21.9 587
F CH, F CH,;

| {44
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C10F,H0 EO

C,oF,H;50, F@COCHZCOCHJ
F
3 CO,H
C,oF,H;0,
@n

F CH,
F O
C,0FH50, ©:KZO
CH;
F o ¢n,
F
CioF:Hyo @D
F 4 CH,
F OH
CioF2H, 00
F o9y

Isomer [a]
Isomer [b]

Isomer [a]
Isomer [b]

— 1059

—110.77, -112.71
—110.98, —112.63

—124.96, —127.08

(F-F) 23.9

(F-F) 28.7
(F-F) 28.7

(F-F) 24.2

(F-F) 224

(F-F) 22.8
(F-F) 22.8

587

346

587

587

587

587
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,F;H,0 F OH —115.7. —126.0 (F-F) 215 587
F CH,
F o
C1F;HgO05 o (F-F) 189 587
O
CH
F CH, 3
F O
C11F;H, 00 ©:> ~120.72, —124.22 (F-F) 24.1 587
CH,
F ¢u,
F (o]
C,,F,H,,O —117.05, —123.23 (F-F) 194 587
F 4 cn,
C,F,;H,,0; —105.4 346
F COCH,COCH,CH;,
F
C,,F,H(BrCl o F7 oy (1-7) 1.32 (5-7) —1.78 606
(6-7) 9.54  (7-8) 6.40

9T
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C,,F,H,NO,S

Ci3F2H,;0

Ci5F,H,0

C,4F,HgS

C,.F,H,,08

C,4F;H 00,8

C;.F;H;60

Ci4F4H,O5

As above with CH=CH replaced by CH,CH(OH)

F
©S~C6H4-CH2COZHU
¥

As C,3F,H,,0 above with O replaced by CH,

HO,C CO,H

3

—140.1, —140.5
~1422. — 1424
—1152, 1195
—112.5, — 1184
~1179, —1184
—1423, — 1434
—1316

(I-N) 1.3

(2-N) 1.8

586

614

614

618

618

618

614

565
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Ci4FeH, (1) —1439 (2)(3)(6) —147.6 621
© @ (4)(5) —158.6, —1594
t5)
) ()
(3) (2}
(a2 F CO,CH,
C,6F2H;,0, (1) —1355 (2) —141.4 (1-2) 21.0 (1-3) 110 287
F CO,CH,4 {2-3) 8.0
Y C(,Hs
Pr! C(CH;),CO,Pri
C,6F2H,00,; F F —141.1, —1419 614
or
F F
CO,Pri
Ci6FsH; R!=R2=H (2) —132.1 (3) —139.1 (1-2) 7-8 (7-8) 20.3 622
(7) —139.5 (8) —152.8 (7-9) —=3.1 (7-10) 139
(8-9) 16.3
C,6FoH As above with R =H,R? = F (2)(4)(7) —132.8 to —133.5 (1-2)9 (1-3) 5.5 622

(3) —1388 (5) —152.9
(6) —119.1 (8) —1520
©) —1520 (10) ~139.7

8LT
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C,eFoH3N, As above with R! = NHNH,, R? = F () —143.8 (4-5)(5-6) 20.5 (6-7) 50 622
(3)(10) —137.1 to —137.9 (7-8)(8-9)(9-10) 19
4)(7) —134.8 to —136.6
(5) —156.3  (6) —122.1
(8) —162.1 (9) —157.8

Ci6F 1o (1) —=137.1 (2) —15538 (1-2) 212 (1-10) ~70 565
(4) —146.7

C,.FsH;0; () —149.6 (3) —126.2 (2-3)19.5  (6-7) 20.3 565
(6) —1243 (7) —1552 (7-8) 207 (1-2) 2.9
(8) —124.4

C,-FoH;0 (1)(6)(8) —138.5 to —139.5 (6-7)(7-8) 19.2(1-2) 19.0 565
(2) —=1508 (7) —157.2 (2-3)(3-4) ~02
(4)(5)9)(10) —147.0 to — 148.5

C.-FoH;0 As C,¢FgH, above with R! = OCH;, R? = F @) —151.1  (5) —154.7 (6-7) 50 (4-5)(5-6)(8-9) 19 622
(3)(@)(7) —135.5 to —137.5 (7-10) 15 (9-10) 17
(6) —1209 (8) —158.6 (2-1) 30

(9) —1559 (10) —133.7

SIAIIRALIAP JUIZUIOION[HP Ul I3[ONU SuLIon)

6LT



Molecular formula

Structure of compounds

Chemical shifts (ppm)

Coupling constants (Hz)

Ref.

CISFZHIO

C18F2H12

ClSFSHéoZ

C18F8H602

C18F12

Cl 9F2H20NZS

R! = OCH;,R?=F
+

R' =F, R? = OCH,

As C,,F;H;,0S above with OH replaced by

- N-CH,-CH,-N(CH,)-CH,-CH,

—124.23, — 13593

—1393

(1)3)(6) ~139.1 to —140.]

@2)7) —151.7

(4)(5)(5)(10) —146.9 to —149.7

(2) —1534 (3) —1384
(T)(8) —1348, —157.3

(1) —1459 (2) —1529
(3) —1548 (4) —1300
(5) —1333  (6) —144.8

—107.5, —-108.3

(F-F) 23.5

(1-2) 9.3

(5-6) ~60  (6-7) ~18
(7-8) 1.4 and 1.8

(2-3)(2-4) 5.3 (2-H) 2.8
(7-8)(7-9) 17.3

(1-6) 63.0 (4-5) 153.0

624(b)

287

565

622

567

618

087
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C1sF¢HgO R =CeHs —146to —1474, —151.9, (2-3) 60 459
@ —158.8 to. —159.7
3 (ratio 2:1:3)
O dena
2)
O
C,oFH CH 1420, —1429 614
204 21118 CH3 -y .
CeH
3
C,oF H,6N,P, Et,N-P-NR-P(NEt,)NR R= Fio (2) —1169 (4) —1184 (P-2) 70 378(a)
(ZIF
Cy,FgH,,0 As C,gF¢HgO above with R = 2,5-(CH;),C¢H, — 1455 to —146.5, — 151.4 (2-3) 61 459
—158.0 to —1589
(ratio 2:1:3)
C. Fluorine nuclei in trifluorobenzene derivatives
Ce¢F;3H; 1,3,5-C¢F3H; —106.6 291(b)
C,F3H,NO,S @F F® (1) —146.1 (2) —125.9 (1-2)21.1 (1-3) 13.3 591
(3) —109.9 (1-4) 5.7 (2-3) 1.0
CH,S NO, (2-4) 2.4 (3-4) 9.0
(3)F 4}
C,F3;H,NO,S WE_ SCHY! (1) —132.5 (2) —127.1 (1-2)220  (1-3)13.2 591
> (3) —123.8 (1-4) 6.4 (2-3) 4.8
F NO, (2-4) 9.1 (3-4) 8.5

) F(Jl

(1-5) 1.1
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4:14

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F4CI3N,0,P CF, F —122.2, —141.3, —149.3 589(b)
F NO,
(l)F H
C,oFsH,BrO F ﬁl (1-2) 25 602
F
Br H?
C,oFsH,0, E —106.0 346
F@ COCH,COCH,
F
C,oF-/H H (1) —1160 (3) —1340 (1-8) 65 (3-4)(5-6)(7-8) 17 604
(4)(5) —146.0, —150.1 (6-7) 19 (4-5) 58
(6)(7) —153.0, —156.7 (1-2)(2-3) 10.8(2-4) 6
(8) —1440
C,oF+Br As above with H replaced by Br (1) —111.6 (3) —129.7 (1-8) 65 (6-7) 17 604
4) —147.0 (5) —1470
(6) —1546 (7) —155.6
(8) —145.0
C,oF,Cl,N As above with H replaced by NCl, — 1459, —145.4, —136.1, —1314, 541(b)

—130.8, —111.9, —109.9
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C,1F3H,0,

C,,F,HO,

C,,F3H¢Br

C;2F3HgS

C,sFsH,BrN

C,4F-/HO;

F
F@ COCH,COCH,CH;,
F

As C,,F;H above with H replaced by CO,H

—105.7

(1) ~1174

(3) —1383

(4)(5) —146.7, —149.5
(6)(7) —152.7, —156.2

(8) —144.1

(1) —100.31

(5) —155.7
(8) —136.4

(2) —1353
@) —1284
(6) —143.5
(8) —13858

(2) —105.01

(6) —147.1

(3) —147.1
(5) —1339
(7) ~151.6

(1-8) 72.2
(4-5) 58.7

(1-2) 19

(1-2) 83
(1-3) 1.9
(1-5) 1.9

(5-6) 20.6
(6-8) 5.3

(2-3) 198
(3-4) 19.8
(5-6) 20.6
(5-8) 15.0
(6-8) 9.6

(3-4)(5-6)(7-8) 17
(6-7) 192

(2-4) 8.3
(1-4) 62

(5-8) 152
(8-9) 2.8

(2-4) 8.6
(4-5) 68
(5-7) ~2.0
(6-7) 18.3
(7-8) 21.4

346

604

602

608

357(b)

622
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C6F604 (1) —1242 (2) —~154.6 (1-2) 20.5 565
C,sF50, (1) —107.0 (4) —133.6 (1-5)(1-8) 7 (1-10) 53 622
(5) —156.3 (6) —121.1 4-5) 19.6 (4-6) 15.0
(7) —134.8 (8) —148.0 (5-6) 19.9 (6-7) 54
9) —153.2 (10) —130.4 (7-8) 21.2 (7-9) 6.5
(7-10) 144 (8-9) 19.5
(8-10) 7.0 (9-10) 20.5
CisF 10 (1) —119.2 (2) —156.7 (1-10) 38 (1-2) 17 622
(3) —1350 (7) —1354 (1-3)9.5 (2-3)+(2-4) 55
(8) —153.8 (7-8)+(7-9)16
C,0F(3H (2) —1183 (1-4) 5.4 (2-3) 67 621
C,oFy3H As above with H and C,,F, group interchanged (2) —119.6 (1-4) 11.1 2-3)7N 621
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D. Fluorine nuclei in tetrafluorobenzene derivatives

CoF.CLLN,0,
C4F4Cl;N,0,P
C,F,H,C,N
C.F,H,;Cl;NOP
C,FH,CI;NP
C7F4C12N2

C7F4C13N2P
CsF,HsCI3N,P

CoF,H,

C,0F4HoCl;N

C;1FHoCIsNP

C,,F.HeS

C,2F4HeS

PNO, CeF,NCl,
N02 'C6F4 ‘N =PC13
pCH;3-C¢F4NCl,
pCH,;0-CeF, N=PCl,
pCH5-CeF, N=PCl,
PNC-CF,NCl,

pNC-C4F, N=PCl,
p(CH;),N-C¢F, N=PCl,

mn

pC4HyCeF,-NCl,

{ N-C¢F, N=PCl,p

ortho
para

—145.5, —136.0

—143.3, —146.7, —149.1, —159.7
—1484, —148.7

—143.5, —1384

—151.9, —1599

—145.5, —151.6

—139.8, —131.3

—135.0, —1473

—151.9

(4) —148.15 (5) —161.67
(6) —159.23 (7) —144.36

—143.2, — 1385

—1519

(1) —107.65 (2) —130.00
(3) —163.37 (4) —123.96

(1) —134.96 (2) —155.12
(3) —157.38 (4) —139.11

(1-2) 34
(1-5) 8.1
(24) 7.7
(3-4) 23.1
(4-5) 2.4

(1-2) 21.3
(1-4) 11.8
(2-3) 195
(2-5) 2.5
(3-5) 8.0

(1-3) 11.4
(2-3) 21.5
(2-5) 102
(3-5) 6.1

(1-3) 3.2
(1-5) 6.3
(2-4) 2.5
(3-4) 20.9
(4-5) 10.3

541,
542(b)
589(b)
541,

542(b)
589(b)
589(b)
541(b)
589(b)
589(b)

554

541(b)

589(b)

608

608
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,.F HeS @ W (1) —133.06 (2) —138.11 (1-2)21.4  (1-3)18 608
) H (1-4) 105 (1-5) 73
HSC" 5 (2-5) 9.6
@) 3)
C,sF H, @“ R=CH, ~-1608, 1586, —149.6, —137.7 615(b)
R
C,F H, —159.0, ~158.3, — 146.6. —143.1 615(b)
CH,
(2Z)
C.sF(Hqg (1-2) 1.8 602
0
) CH,
C,sF.H,0 —159.0, —158.1, ~1489, ~145.1 (1-2) § 615(b)
Xy
0
[§3] CHSZ’
C.13FH0 @ —158.3, —1494, —147.5, —136.3 616(b)

“{

987
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C,3F4HgO

Ci3F4Hyo

Cl 3F4H100

C13F4H100

Ci5F.H, 0

Ci3F.H,,0

Ci5F4H,,0

RZ
s K

exo OH
endo OH

exo OH
endo OH

R* R'=CH;,RZ=0H,R*tw0R°=H
R, RZ, R’ R®* =H R* = OH.R* = CH; —161.6. —160.4, —149.6. —144.5
R' to R* = H, R® = CH;, R® = OH

~157.2, —156.2, —145.5, —143.4

—161.3, —158.6, —148.0, —139.1

—160.2, —159.4, —149.6, —141.8

—159.7, —158.7, —148.5, —142.7

—160.4, —149.5 (ratio 2:2)
—161.5, —150.3 (ratio 2:2)

—161.0, —160.1, —150.6, —149.4
—160.95, —150.5 (ratio 1:1)

—162.2, —161.5, —147.5, —1453

—160.8, —158.8, —147.7, —143.0

616(b)

368(b)

615(b)

615(b)

616(b)

368(b)

SIADBALISP SUIZUIGOIONYEId) U ID[INU JULION]]

L8T



R' = H, R? = OCH,

—156.7, —155.8, —146.4, —142.7

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,3FgH,Br 0CgF 5:CgF 4CH,Br “J(F-H) 2.0 617
C,.F,HyBrHgO, OCOCH, Both exo —159.7, —158.8, —148.4, —146.8 619(b)

Y Both endo —159.4, —158.3, —149.1, —148.2

HgBr

C1F H ;0 —161.7, —150.7 615(b)

Ny |,CH,

“OCH,
CH,0
C.,F.H,,0 —163.0, —162.79, —152.2 615(b)
(ratio 1:1:2)
CH
C,4F4H,,0 —160.8, —159.5, —150.5, —137.9 615(b)
OCH,

CH,

C1FH,,0 @ OCH3 —159.0, — 1579, —147.1, —143.4 615(b)
CH,
Rl
C,4F.H,;0; @ R2 R'=OCH;,R?=H -156.1, —145.1 615(b)
C

887
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Ci4F4H,,0;

C14F4H1202

Ci4F,H,,0

C14F4H1605

C,4FsH;0,

C;sF.HgO

C1sF4H,140;

C16FaH200¢
C,6FoH-0;
C,F,H,,0

©)

ocH,Hs
As above with OH and CHj; interchanged

OCH,
CH,

15

As C,3FoH,Br above with Br replaced by CO,H

CH,C4H;s

O

(0]

9

CH,
OCOCH,

As C,,FH;c05 above with n =5

As C,;FoH,Br above with Br replaced by CO,Et
As C,sF,HgO above with C¢H ;s replaced by
CeH3(CH3),-2,5

O(CH,CH,0), n=4

—160.6, —159.2, —149.8
(ratio 1:1:2)

—161.3, —160.1, —150.8
(ratio 1:1:2)

—161.1, —147.8, —145.0
(ratio 2:1:1)

— 1584, —165.3

(1-2) 1.8

—148.5, — 1624, —163.4, —1654

-160.8, —158.1, —149.1, —147.3

—1584, —165.2
(1-2) 2.0
—148.3, —162.0, —163.2, —165.1

616(b)

616(b)

368(b)

620

617

459

368(b)

620
617
459
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,sF4H;0S; C¢HsS (1)(2) —152.98, —125.97 (1-2) 233 (1-1) 11.8 608
(1-2) 4.8 (2-2'y196
C4H,S
12y
1 SCgH;
C,sF4H,0S; C H.S (1) —100.04 (2) —122.42 (1-2) 1.6 (1-3) 11.3 608
6115 (3) —161.20 (2-3) 23.4
@) (3
CeHs
C,sF4H,4,0 —161.7, —160.8, —147.3, —145.5 368(b)
OH
CysF 1, HgN;P R=NH, (2)-1352 (3)-1625 (2-3) 20.1 (3-6) 6.85 628
R ) P (2-6) 343 (P-2)378
3
C1sF 1, HoNGP As above with R = NHNH, (2) —1341 (3) —1556 (2-3) 19.6 (3-5) 3.2 628
(3-6) 6.5 (2-6) 3.4
(P-2) 372
C,oFsH (1) —1432 (2) —153.8 630(b)

(3) —153.8 (4) —1346
(5) —1420 (6) —161.4
(7) —153.8

06T
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630(b)

CzoF3H; (1) —143.1
(2)(3) —158.6, —157.2 (1-2)(3-4) 19, 20
(4) —1423 (5) —142.3 (2-3)20.5  (6-7)21.5
(6) —162.0 (7) —154.6
C;,F,H,O5P As C;5F,HgN;P above with R = OCH} (2) —1333 (3) —157.9 (2-3)16.7  (3-6) 6.7 628
(2-6) 345  (P-2) 35.3
(3-H) 1.72
C24F ,H sN;P As C4F;,N¢N3P above with R = N(CH;), (2) —1348 (3) —152.7 (2-3) 190  (3-6) 6.8 628
(2-6) 32 (P-2) 36.0
(3-H) 24
Cy4F,H,; NgP As C,5F ;HgN;P above with R = NHN(CH3); (2) —1343 (3) —156.9 (2-3)21.0  (3-5)32 628
(3-6) 7.0 (2-6) 3.5
(P-2) 36.6
C24F16Ss ( —SS— ) —131.2 (55°) 632
4
C30F . H30N3P As C,5F;,HeN;P above with R = N(CH,CH,), (2) —1347 (3) —150.8 (2-3)200  (3-5)06t0 2.5 628
(3-6) 6.0 (2-6) 3.2
(P-2) 36.3
E. Fluorine nuclei in pentafluorobenzene derivatives
2 3
CoF;Cl
e Clm (2) —139.6 (3) —161.82 291(b)
4) —156.3
(2) —132.70 (3)(4) —154.98, —160.96 735

C¢FgBr

As above with Cl replaced by BrF,
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
(5) (6)
C,FsHO o 2) —145.16 (3) —161.96 (1-2) —1.066 (1-3) 1.369 593(b)
“ CHO (4) —145.83 (1-4) —0243 (2-3) —21.033
3@ (2-4) 6271 (2-5)9.279
(2-6) —4.568 (3-4) —20.019
(3-5) —1.200
CgFsH0 As C4F;5Cl above with Cl replaced by CH(CH;)OH (2) —143.5 (2) —163.6 (3-4) 21.5 603(b)
(4) —1579
CoFsH,;,NSn As C¢FsCl above with Cl replaced by NHSn(CHj;), (2) —165 (3) —166 597
(4) —181
C,¢FsH;0, As C¢F;Cl above with Cl replaced by COCH,COCH; (2) —140.5 (3) —161.8 603(b)
(4) —151.5
C,oF-HNq As C4F;sCl above with Cl replaced by (2)(3)(4) —144.6, —155.0, —162.0 (5-6) 28 (3-4) 21 605(a)
©F N, (5) —47.7  (6) —168.7
)
N F(S)
C,,FsCIN, As C¢F3Cl above with Cl replaced by (2)(4) —149.0(3) —163.0 (2-6'y 13.5  (2'-5') 28 605(a)
Cl__F*" (2) =760 (5) —1570
6) —90.0
o
(5')F F(b')
C,,FsH;sBCINSI, As C¢H;Cl above with Cl replaced by BCI'N(SiMe,), (2) —133.52 (3) —162.15 611(b)
(4) —153.52
C,,FsH;gNSn, As C¢H;Cl above with Cl replaced by N(SnMe;), (2) —152 (3) —166 597
4) —173
C12F10N4S; (CsFsN=S8=N),S (2) —145 (3) —162 597

(4) —158

76T
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C3FsH ,NO

C,sFsH,4BCINSi

C,5FgH,0

C14F9Nll

Ci6FsH;N,O4

Cl 6F5H9N2

As CgFsCl above with Cl replaced by CH(CH3)CO-NEt,(2) —139.9

As C4F5Cl above with CI replaced by N(Bu')(SiMe,)

As C¢FsCl above with Cl replaced by

C(O)CH2<® N
t5) (&

As C¢F;Cl above with Cl replaced by

C(ZCHQO(@ N

5) (6}

As C¢FsCl above with Cl replaced by

As C¢FsCl above with Cl replaced by

7\

AN
N

CeH;3(NO,),-2.4

N CH,

As CgF sCl above with Cl replaced by

VA

L JCH,
N

CoH.

4) —155.7
(2) —125.65
(4) —149.90
(2) —140.7
(4) —147.7
(6) —909
(2) —139.3
(4) —151.5
(6) —88.3

(3) —161.6
(3) —157.90
(3) —160.2
(5) —1445
(3) —161.4
(5) —154.0

(2)(3)(4) —146.0, —151.9, —161.2 (5-6) 28

(5) —48.0

(2) —138.1
(4) —151.4

(2) —139.1
(4) —153.5

(6) —153.7

(3) —161.1

(3) —162.2

(2-4) 3.0

(3-4) 21

(3-4) 21.0

357(b)

611(b)

603(b)

603(b)

605(a)

603(b)

603(b)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,F;oH,,B;N,0 As C¢FsCl above with Cl replaced by (2) —130.6 (3) —162.2 611(b)
—BN(CH;}OB(C,Fs)NBu (4 —1529 and

(2) —129.7 (3') —161.6
(4) — 1524

C,sFoH;sB,N,Si, As C¢F5Cl above with Cl replaced by

—B-N(SMe,)-B(CcF5)N-SiMe; (2) —1389 (3) —162.9 611(b)

(4) —155.1

Cy3F,sP As C¢F;Cl above with Cl replaced by P(C4¢Fs), (2) —130.6 (3) —159.8 (2-3) 242 (3-5) 4.6 628

(3-6) 8.8 (3-4) 20.0
(P-2) 36.5

CyoFsHg As C,oFH,, above with R* = C¢Fs, R? = H (2) —137.7 (3) —161.4 383
(4) —156.0

C,4FsH; ;0 As C4F4Cl above with Cl replaced by C(OH)(C¢Hs). (2) —137.7 (3) —162.4 383
(4) —154.5

C,oFsH,BCINSI As C4H;Cl above with Cl replaced by BCI-‘N(Bu') (2) —132.08 (3) —162.69, —161.73 (2:3) 611(b)

[2,4,6-(CH3);CeH; ] (4) —154.53, —153.60 (2:3)

CyoF;0H;1N3SSn, [CeF5-N(SnMe;3):S=NR R=CH, (2) —150.05 (3) —165.37 (2-3) 22.5 (2-4) 5 629
(4) —167.10 (3-4) 20

C,oFsH As CgFCl above with Cl replaced by CH(CgF5); (2) —140.5 (3) —162.1 630(b)
(4) —154.1

C,,F,0H;7N38Sn; As C,oF,oH,;N;SSn, above withR = Sn(CH3); (2) —149.2 (3) —165.1 2-3)21 2-4) 5 629
(4) —1674 (3-4) 21.5

C,4F;sH3N3SSn, As C9F;10H,,N3SSn, above with R = C¢F5 (2) —147.5 (3) —163.4 2-3) 21 (3-4) 21 629
4) —161.5

C,¢FsH,,Br,P,Pt PtBr,PMe, PhP(C¢Fs), (2) —119.1, —130.0, —126.0 633
(3) —157.6, —158.0, —158.5
(4) —143.5, —145.1

C,,FsH,5BN, C6F5AEANBu‘-C(C(,HS)Z-NBu' (2) —131.7 (3) —162.5 611(b)

(4) —154.5

P67
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Ca6F1sH,sCLP, Pt (CoF5);PPtCL,PPh,

C36F30C1,P,Pt [(CeF5)sP].PtCl,

C36F 301, P, Pt [(CeF5)sP],PtL,

C5-F,sH,5CIP,Pt (CoF 5);PPtCIPh(PMePh,)

C4sF10H30C1P2Pd,S; [(C6FsS)PACI(PPhs) ],

(2) —120.4, —130.0, —127.4
(3) —157.5, —158.1, —158.7
(4) —143.4, —145.2
(2) Isomer [a] —119.8, —130.0, —128.4
Isomer [b] —120.9, —130.0, —127.2
(3) —156.6, —157.2, —158.3
(4) —141.6, —143.1
(2) Isomer [a] —115.6, —130.3, —124.1
Isomer [b] —115.8, —130.3, —123.5
(3) —156.8, —157.8, —158.3
(4) —142.5, —143.6
(2) —118.6, —121.2, —1230,
—1254, —128.3, —133.1
(3) —1560, —156.6, —1569,
—157.2, —158.1, —1589
(4) —142.0, — 1442, —144.6
(4) —162.5

(3-4) 209

633

633

633

633

634

saAeALIap audzudqolongwiuad ul PPN JULION]]

$67



296 F bonded to a C of an aromatic system
F. Miscellaneous studies

The behaviour of C4F in the presence of di-t-butyl nitroxide*®® and with
respect to oxygen at various pressures®3>-63¢ has been monitored by F-19
NMR. Similar studies have been made of its self-diffusion and density as a
function of pressure and temperature both alone®3” and as a binary liquid with
n-paraffins.®*® A dynamic F-19 NMR investigation has been made of the
torsional barriers in pentafluorobenzaldehyde, its conjugate acid, and
protonated pentafluoroacetophenone.®3?

Various linear free energy relationships have been used to describe
substituent effects upon chemical shifts in monosubstituted fluoro-
benzenes,®*®  bridgehead-substituted fluorophenyl[2.2.1]octyltricarbonyl
chromium(0) derivatives,®*! bridgehead metalloidal-substituted fluorobicyclo-
[2.2.2]octyl derivatives,®*? aryl-p-fluorophenylmercury compounds,®*?
RXN(SO,Ph)C¢H F-p (R = substituted Ph; X = Hg, CH,),*4* 4-substituted
2-fluorophenylpyrimidine,®4> 4-FC,H,XC;H,R (X = SHg, Hg)®*° 4-
FCcH,X(C¢H4R); (X =SSn, Sn),®4% and 4-FCcH,XC¢H,R (X = Te,
Teclz).647

Other studies have been made of the inclusion system trans-diiodo(1,2-
dimethoxyethane)nickel(11)/1,2-diiodotetrafluorobenzene in  dimethoxy-
ethane,%*® the reaction of fluoroxysulphate ion with aromatic compounds,®+°
(C6FsX)CrCsHs,%%° the structure and dimer—monomer transitions of
trichlorophosphazopentafluorobenzene,®>! the reaction of polyfluorinated
ketones with bis(triethylsilyl)- and bis(trimethylgermyl)-mercury;®32
carbon—fluorine coupling constants in p-fluorophenylcyclopentadienyl metal
compounds,®*? and fluorine—fluorine coupling constants in substituted 1,4-
difluorobenzenes®** and aza-aromatic systems.®8°
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A. Nitrogen heterocycles

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
(3} 2)
CiFH;3N, N/ \ Fa —1335 (1-2) 6.0 (1-3y 2.7 656(a)
AN
N
H
12y F( L
C;FH3;N - —139.1 1-2) 8.0
3sFH;3N; HN N (1-2) 657
\/
(3)F F14)
C;F,H;N, (3) —650 (4) —111.0 (3-4) ~9 658
A
N
N
H
(3’F
C;F,H;N, (3) —44.5 (3-5) ~5.5 658
N/ \ Fis)
AN :
N
H
i N F
C5F,CIN, (3) —60.2  (5) —62.0 (3-5) <4 260(a)
Cl N&N
C5F3N; As above with Cl replaced by F'© (3) —626 (5) —73.9 (3-5) <3 (5-6) 24 260(a)

(6) —103.4

sapA201939Y udaSonIN
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C.FH;N, . 3-F —13L5 (3460  (3-5)25 656(a)
/AW (3-6) 1.1
\N 4F -1775 (3-4) 4.6 (4-5) 4.6
o SF  —138.1 @-5)60  (3-5)2.3
CH; (5-6) 1.2
C.FH,N, 4N 2F —1173 (2-4) ~12  (2-5) 1.6 657
m[)m 4F —1344 (4-5) 8.0
N 5-F —154.8 (4-5) 8.0
CH,
N-OH
C4,FH;N,O; F (1-2) 49.0 (1-3) 21.0 660
HN /
"'/H(Z)
. H(J)
O” °N” ”NH“-OH
H
N
C,FCIN, Cl@N —439 605(a)
n\Jr
N
IJDF F(M
C.F,H.N, //—\/ (3) =636  (4) —109.1 (3-4) ~9 658
N \ (5)
AN
N
CH,
C,F,H,N, As above with F® and H'® interchanged (4) —108.8 (5) —67.1 4-5) ~0 658
CF H.N, As above with F* and H® interchanged (3) —434 (5) —48.1 (3-5) ~5.5 658

00¢
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C,F,CIN;

C4F;CIN

C4F 2Ny

C,F;3N;
C4F3N5
C,F;NO

CsFH;N,0,

C,FH,N

CsFH,N
CsFH,N

CsFH;N*

JN 2)
R\

O~
Cl ®

Same as above

N3
(5) @N
N; )m
N

As above with N;(6) replaced by F
As above with N;(6) replaced by F

NF“-CF{)-CF{-CF§-C(0)

2-F
3-F

2-F
2-F

2-F
3-F

(2) —451

(2) —48.1

() —489
(6) —78.5

(1) —1052
(3) —123.5

-59

6) —59.2

(5) —1633

(5) — 1689

(2) —130.5
(4) —89.4

2J(F-N1) 52.12J(F-N3) 53.6

(2-5) 27

2J(F-N1) 50.62J(F-N3) 59.5
(2-5) 25 (2-6) 2.5
(5-6) 17

(F-N) —52.5
(F-N) 3.6

(F-N) —52.64
(F-C2) —236.8 (F-C3) +37.55
(F-C4) +7.75 (F-C5) +4.16
(F-C6) +14.88

(F-N) 23.1

(F-N) 3.1

662

605(a)

605(a)

662
605(a)
664

430

586

666
667

586

$3[2£>01919y uaBonIN
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CsFH;N,O e —122.5 3-4) 6.0 3-5)2.8 656(a
sFH;N, ccoN  MF (3-4) (3-5) ()
N7
N
s F
C;FHsN,O 7=\ (2-4) 1.5 (4-5) 8.2 657
CH;CON N
\/
)
CsFCILN 2 2-F (F-C2) 244 (F-C3) 35 668
4@ N (F-C4)t4 (F-CS)6
F b (F-C6) 15
3F (F-C3) 266 (F-C6) 4
CsFCi,N As above 2-F (F-C2) 245 669
3-F (F-C2) 21 (F-C3) 266
(F-C4) 19 (F-C53
(F-C6) 4
4F —992 (F-C4) 267
Cl F
CsF,H,CI;N; (2-C2) 238 (2-C6) 18 668
H,N N (2-C3) + (6-C3) 41
Cl F
F
CsF,;H;N (F-N) 52.3 586

[Ai1%
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CsF;HN,O

C,F,H,N,O

CsF,CIN,

C,F,CI3N
CsF,CI;N

CsF,CI3NO,S

CsF;CI;N

CsF;CILN

C;F;CIN

CsF3CILN

(‘”F F(M

N
COCH,

As above with F** and H® interchanged

(@

YO

Cl

As above with N, replaced by F
As above with N replaced by F

As above with N, replaced by SO2C|

As above with N replaced by F

As above with N replaced by F

Cl_F

Cl @N

F F

F_Cl

aO»

F F

(3) =535 (4) —101.0

(3) —364  (5) —36.7

—68.04

(2) —69.88 (4) —93.37

(2) —7090 (5) —140.87
(6) —87.05

(3) —120.36 (5) —138.32
(6) —85.80

(3-4) ~9

(3-5) ~5.5

(F-N) 52

(2-C2) 249 (2-C6) 15
(2-C2) 247 (2-C6) 15.6
(2-C3) + (6-C3) 40
(2-C2) 248 (2-C6) 14
(2-C3) + (6-C3) 36
(2-C2) 246  (4-C4) 266
(4-C2) 7 (6-C2) 18
(2-C4) 5

(2-C2) 246 (2-C4) 7
(2-C2)17  (4-C2)7
(4-C3)21  (4-C4) 264

(2-C2) 244 (5-C5) 261
(6-C6) 248 (5-C2) 3
(6-C2)(2-C6) 14, 15
(6-C5)(2-C3) 29, 37
(5-C3)4  (6C3)7
(2-C4) (6-C4) 3.4

(3-C3) 264  (5-C5) 267
(6-C6) 244  (3-C2) 18
(6-C2)18  (2-C3) 31
6-C3)4  (3-C4)18

658

658

662

669
668

668

669

668

669

669
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Molecular formula

Structure of compounds

Chemical shifts (ppm)

CsF,H3;NO

CsF,CIN

CsF4CI3N,P

CsFuN,

C.F;sN

C,F,N

F'Z“”F

llez o
N
CH,

A

O]
X2

As above with N, replaced by F

(4)F F(S)

F / \N

(Z)F2 Flzl)

(1) —105 (2) —150
(3) —155.9

@) =771 (4) —11347
(5) —163.44 (6) —85.25

(2) —89.19 (3) —14242

—88.8, —148.6

(2) —86.72 (3) —160.91
(4) —132.82

(1) ~1014 (2) —1232
(B) —1519 (4) —140.5
(5) —43.6

Coupling constants (Hz) Ref.
(1-2) 12 (1-3) 6 670
(2-3)7
(2-C2) 243  (4-C4) 266 669
(5-C5) 263 (6-C6) 246
(3-C2) 16 (4-C2)(4-C6) 7,6
(5-C2) 4 (6-C2)(2-C6) 15,13
(5-C3) 3 (6-C5)(2-C3) 38,30

(4-C3)(4-C5) 18,14 (C3-C4) 12
(6-C3)(2-C5) 8,8 (6-C4)(2-C4) 6,6

(2-C2) 245
(3-C2) 16
(6-C2) 16
(3-C4) 18

2J(F-N) 50

(2-C2) 244
(4-C4) 268

(3-C3) 262
(5-C2) 3
(2-C4) 5
589(b)
662
(3-C3) 264 669
671

4113
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CsFgCIN

C4FH,NNaO,

CsFH;N,O,

C.FH,N,0,

CoF1oH3N

C,F;H;CI3N,0

C,F,HCI,NS

C.F;H,N,

(l)l:2 Cl
(Z)F2 \N
(3)F2 (4)F2
F
6
(ON
74
NaO,C
o
>\—NH
HN>_>:0
CH,CO Ov: -wH?
Hm F(l)

As above with COCH; replaced by CH,CH,
3) (2)

w{ F NCH,

Cl

N‘@}NHCOCHZG

Cl
As above with NHCOCH,Cl replaced by SCH,CH,

(1) —116.0
(4) —939

-205

—208

(2) —100.1
(4) —135.7

() —49.0
(6) —742

(2)(3) — 1362

(3) —133.8

(5) —171.0

(5-C4) 195 (5-C5) 254

(5-C6) 25

(1-2) 45 (1-3) 2

(1-2) 46 (1-3) 2.2

(F-C2) 237 (F-C6) 19
(2-C3) + (6-C3) 39

(FC2) 248 (F-Ce)15
(2-C3) + (6-C3) 39

672(a)

673

576

674

672(a)

668

668

605(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F,CIN,0S8 (2) =753  (5) —151.5 605(a
F
CH,CH,Cl
C,F,H,CIN 2 (2) ~748 (4) —119.1 675(a)
@ (5) —169.4 (6) —89.0
CgFHyN,O, FO fa] (-2)7 676
[c] 7
(d] 7
(b] [C] {d]
(ZJF
CgF,H¢BrNO, (1) —1426 (2) —116.4 (1-3) 9.6 538
(OF
CH“’CH CH,
CgF,H (N0, (1) —101.5 (2) —1345 (F-F) 259  (1-H) 26.5, 20 521(a)
(2-H) 5.5, 2
CsF,H,;N,0, HN-CF‘Z"-CF‘}’-CFE,_"-CONH-CFZ-CFZ-CFz-(‘ZO 1y —-925 (2) —-1275 (2-3) 5.8 664

(3) —134.1

90¢
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CN

CoF,HN,O N N
N :ocnzcm
CoF,H,NO, N @)CHZCOZCHZCH3

CioFH 3N,

Cl
C10F2H4C12NS N®s@
al N

Cl

O

Cl

C,oFHCI4N;
NH
2

C,oF4HoN As C,F,H,CIN above with CH,CH,Cl replaced by
—CH-(CH,);-CH,

C,:F,H,BrCl;NO Cl

N Q YOC,H,Bro

Cl

(2) —46.7

(2) —90.7

@) =722
(5) —171.1

(5) —169.4

(3) —1432

(4) —119.8
(6) —91.1

(2-5) 27

(F-C2) 38 (F-C3)25
(F-C4) 19  (F-C5) 257
(F-C6) 27

(2-C2) 246  (2-C6) 14
(2-C3) + (6-C3) 36

(2-C2) 244 (2-C6) 18
(2-C3) + (6-C3) 43

(2-C2) 245 (2-C6) 17
(2-C3) + (6-C3) 42

605(a)

357(b)

673

668

668

675(a)

668

$3[2£2013)3Y wdBoxIN

LOE



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

C,,F,H,BrCI;NS As above with O replaced by S (2-C2) 232 (2-C6) 14 668
(2-C3) + (6-C3) ~40

C,,F,H,CI3NO As above with Br replaced by Cl (2-C2) 245  (2-C6) 17 668
(2-C3) + (6-C3) 42

C;,F,H;CI;NS As above with Br replaced by H, and O by S (2-C2) 248 (2-C6) 15 668
(2-C3) + (6-C3) 39

C,,F,Cl,NO As above with OC¢H Br replaced by OC¢Cl; (2-C2) 245  (2-C6) 17 668
(2-C3) + (6-C3) 41

C,,F;H,,CIN (2) =736 (4) —98.7 675(a)

N O4 F (6) —69.4
CH-(CH, ), -C (CH,),CH,
C,,F3H,CIN : > 2) =770 5) ~166.0 60
113y 2 N@ NH-CH,, 56; 030 (5) 5(a)
Cl
C,,F.H,NO O‘ H- (CH2 )4'CO (2) =920 (3) —184.2 357(b)
C,F.H (N @ 2 -721 (4 —119.7 675(a)
(5) —169.9 (6) —90.8
CH-(CH,), CHZ

(1-2) 49.0 (1-3) 18.0 660

C12FH;3N,O;

As C,FH,N,O; above with OH replaced by OBu!

(1-4) 1.5

80€
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C,,F;H;BrCI;N,0S

C,.F,H,BrCI,N,0O;S

C,,F,H,CL,LNO

C12F3HeN;

C1.F4H 4N O

Cl 3F3H1 3NZ

C,6FH;;CIN,O

C1sFH9N,O3

C,,F,H,sCIN,;P

cl
N ®4 NH-CO-CH,S-C¢H,-Bro
al
As above with S replaced by SO,

As above with 4-substituent of OCH,Ph

16) (5} C H
~>-6tls
-

= N~

N@)CH(CH3)-CO-N(CHZCH3 )2

a N_F
A

N
CH, ©

As C,FH,;N,O; above with OH replaced by OCH,C¢H 5

o) Cl

N@N:PPh;

2 N

(2) —4838
(6) —84.0

) -938

(1) —929
(4) —1632

—161.7

(2) —48.4

(5) —1744
(3) — 1437
(3) —114.2
(6) —61.0

(2-C2) 244

(2-C6) 17

(2-C3) + (6-C3) 39

(2-C2) 244

(2-C6) 17

(2-C3) + (6-C3) 38

(2-C2) 245

(2-C6) 18

(2-C3) + (6-C3) 37

(1-3) 134
(3-4) 20.6

2J(F-H) 57

(1-2) 49.0
(1-4) 2.0

(1-4) 30.1

(1-3) 20.0

668

668

668

605(a)

357(b)

357(b)

447

660

605(a)
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Rel.
C,,F3H,sN;P As above with Cl replaced by F (2) —51.3 605(a)
(6) —91.7
2 (l
C,3F;H,sCIN,P (2) =773 605(a)
N@ N=PPh, (6) —95.2
(6}
B. Oxygen heterocycles
C,FH;0; wg 9-Q y (1-2) 864  (1-4) 85 424
\2)H}<O>,’/"H(4>
C,F,HO Q (1-4) 78.6  (2-4)(3-4) 5.1,2.7 655
2 F»
OF H@®
0-0
C,F;HO, @, F (1-4) 758 (2-4) 2.4 655
(3-4) 0
(3)F o} H®
(HF
C;FH,NO; —1277 (1-2) 14 231

OZN (2)

]
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un)sds d43019)9Y € Jo ) € 0) papuoq g



C,FH,DO;

C,FH,0;

C,FH(ClO,

C,F;H,0,

C,F,H,0,;

C4F;H0,

C,F,H(0,

C,F,H,0,

(2)H “;F D

\\.--HG)
O O
O

As above with D replaced by H®

F(H
"‘.,H(l)
E H(J)

O Cl1
(llF F(ZJ
GV ) s )
O O
(6]

As above with F'Y) and H® interchanged

o_ Fm
TR )
F(4)
O

"

As above with F* and H® interchanged

F, F,
o o
/S

—116.5

—-117.3

—125.6

—1129

—1214

—150.7

—1416

-93.73

(1-2) 55 (1-3) 25

(1-2) 525 (1-3) 249
(1-4) 13.5

(1-2) 523 (1-3) 3.7
(1-C1) 225.5 (1-C2) 44.0

(1-2) 2.8 (or 5.6) (1-3) 49.2
(1-4) 9.3

(1-2) 45 (or 7.0) (1-3) 50.0
(1-4) 17.3

(1-2) 525 (1-3) 8.3
(14) 183 (1-C1) 227.5
(1-C2) 26.0

(1-2) + (1-3) 522 (1-C1) 221.2

(1-4) + (2-3) ~8 (1-C2) 470

426

426

659

661(b)

659

659

259

sapafso1a9y wadixQ

Ie



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CO,CH
C;FsH;0, wE, O 4,F<sf 3 (1) =529  (2) —582 (1-2) 71 (3-4) 137 239
\< FO) (3) =717 (4) —889 (3-5)13.5  (4-5) 65
2 7,
DF Ny “ o (5) —117.2 (2-4)65  (2-3)or (2-5)9
(1-3) or (1-5) 9
H
C,FH,,0, HO }—=0 (F-H1) 2.5 (F-H2) 50.5 342
EH%, H.OH (F-H3) 160
H\ 2 (F-H1) <0.1 (F-H2) 49.5
HO H (F-H3) 145
Q
C¢FH,,0, HO/CH, NHOH —202.7 (F-H1) 80 (F-H2) 49.5 342
; . (F-H3) 30.5
OHp —-221.2 (F-H1) 20.0 (F-H2) 51.0
(F-H3) 30.0
)
C4FH,,0, CH; \ly o —205.8 (F-H1) <02 (F-H2) 50.0 343
HO ! (F-H3) 140 (F-H4) 4.0
1o —206.1 (F-H1) 40 (F-H2) 50.5
(F-H3) 14.5 (F-H4) 40
D
C4F,H;DO H® (1-3) 612 (23)29 677
G K FO
CsF,HO As above with D replaced by H'® (1-3)61.2  (1-4) 14.1 677
. (2-3)29 (2-4) 549
CsF,HO As above with D replaced by H”, and F**) and H® interchanged (1-3) 582  (1-4) 114 677

(2-3) 114 (2-4) 546

r4£3
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C10F2H1405

C10F2H1405

CioF2H,405

C,,F,H,BrO,

C,,F,H,ClO,

Cl lF2H602

C,,F,HsO

C..FH,,0

0
CH,COOLy
L

3 F
CH,COO g

CH,COOy, \F
3
CH,COO F

CH,
CH,CO0\;_E
CH,COO0

O

Br-CgH F
Poe 4\\ /mm

(S)H F

As above with Br replaced by Cl

As above with Br replaced by H

o—F8"

F
CHAN_ M
@H F

R H®
H F(l)
o

R = l-adamantyl

(1) —1483

(1) ~148.1

(1) —123

(1) —118

(1) —121.8

(1) —48.4
(3) 1399

—149

(2) —221.6

(2) =211.7

) —164

(2) —164

@) —167.6

(2) —175.8

(1-2) 13.0
(1-H2) 4.2
(2-H2) 52.0

(1-2) 19.0
(1-H2) 240
(2-H2) 48.0

(1-2) 18.5
(1-H2) 23.5
(2-H2) 49.0
(2-H4) 4.3

(1-2) 16
(2-3)5

(1-2) 16
(2-3) 5
(1-2) 16
(2-3) 5

(1-2) 20
(2-3)9
(3-4) 9

(1-2) 86

(1-H1) 48.5
(2-H1) 17.0
(2-H3) 280

(1-H1) 53.5
(2-H1) 0.2
(2-H3) 12.5

(1-H1) 540
(2-H1) <02
(2-H3) 11.5

(1-3)9

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

342

342

343

287

287

287

287

430
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
H
C,,FH,;0, CH,COQ, CH, H (2-H1) 3.5 (2-H2) 515 342
1
H }g COCH, (2-H3) 14.5
CH;COO H
C,,FH,,0, As above with H(1) and OCOCH; interchanged (2-H1) <0.5 (2-H2) 49.0 342
(2-H3) 125
C,,FH,,0, As above with H(1) and OCOCHj;, and F(2) and H(2) interchanged (2-H1) 7.5  (2-H2) 49.0 342
(2-H3) 300
C,,FH,,0, As above with H(1) and OCOCH3;, and H(4) and —209.9 (2-H1) <0.5 (2-H2) 49.5 343
OCOCH; interchanged (2-H3) 11.5 (2-H4) 3.8
CH,0H
C,,FH,;,0,, O, —136.4 (1-H1) 53.8 (1-H2) 9.7 678
HO H
HO: H
HO o CH,0OH o
H 2 F
OH g
R H®
C,,F,H,,O 2 o R = l-adamantyl (1) —159.6 (2) —155.8 (1-2) 36.7 (1-3) 825 411
“F F (2-3) ~1
e}
CH,O0COCH,
C,3FH,;(NO, 10} —198.30 (4-H3) 147 (4-H4) 49.7 440(b)
CH;COO
CH;CONH OCH,
C1sFH,5058 *J(F-H) 5 315

PhS@COZEt 012
F\ o~ CH,

413
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C,sFH,0;8¢ As above with S replaced by Se —87.5 4J(F-H) 5 315
0]
C,,FH,,NO, —168 (1-2) 5.5 287
C6H5 \ / F)
OH  NH®-C,4Hs
C,sFH,,NO, As above with NH replaced by NHCH, —177 (1-2) 4.0 (1-3) 40 287
CH,OCOCH,
C15FH;; 04 CH,CO0 (2-H1)32 (2-H2) 504 679
CH,CO0M—1A OC,H, (2-H3) 14.1
C,;sFH,,NO, As C;3FH,,NO; above with NHCOCH; replaced by NHCOC¢Hs  —199.75 (4-H3) 16.4 (4-H4) 50.8 440(b)
C,4FH350,5 As C,gFH,,04 above with C¢H; replaced by @2-H1)32  (2-H3) 142 679
CH>3<0 CHi~
CH; m
Q
(0]
X
CH; CH,4
C4oFH370, As C,sFH,, 0y above with CsH replaced by (@-H1)30 (2-H2) 500 679
CH, O (2-H3) 145
C. Other systems
| — |
C,F,Se, CF,Se-CF,Se (Se-F) 68 196
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
g, O,
C3Fs05S 2 o (1)2) ~76.7, —839 402
FY (3) —1209
“F2™>50,
C,FsHeSiz WE SiF@ Both isomers (1) —126 (2) —140 2J(F-H) 48 2J(F-H) 34 663
[ . 1J(F-C) 180 2J(F-C) 30
SiF,
F
T e
C,FsHNS HN=S-CF{"-CF@-CF,-CF, (1) —116.8, —118.3 (1A-1B) 231 (2A-2B) 266 665
(2) —130.8, —133.8
CH
C¢FHgNOS 17 \ 3 —84.5 1-2)3 438(a)
‘”F< CHY-CH,-OH
S
C33F H;, PPt Ph,P__CF, 2J(Pt-F) + 279.4 391
P [2J(P-F) + 2J'(P-F)] + 61.6
Ph,P CF,

D. Miscellaneous studies

The products of the iodine catalysed rearrangement of polyfluorinated 2-
(dichloroamino)pyridines have been investigated by F-19 NMR.¢8!

91¢
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VII. FLUORINE BONDED TO A CARBON OF A CARBONIUM
IONIC OR CARBANIONIC SYSTEM
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A. Data

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
+
CFH,O* FCH,0H, (SO, at —80°) LJ(F-C) 248.0 682
H
C;F,,H,Sb, 1) —67 3J(F-H) 1.9 683
H F
CeF11CsO (CF¢2),C=C-CF{"-CF{ (1,2,3) —52.5, —57.3, —84.1 277(a)
- st (4) —119.7
@ o
C,F3H;0,8 ) 1-2) 9.
7F3H505 F HSO,F- (1-2)9.0 540 5
CoF1sCs (4)®:CF‘2'(CF‘31))2 Cs* 2‘11; :13543 () 886 »3
& ’
2 <}17)
CgF,3Cs m@‘—:@m Cs* (2)(3)(5) —119 to —137 293

(4) —86.6

61¢



(174

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgF,5Cs _ 1) —74.6 2) —81.2 29
8t1s (5)<>CF(CF<;>)CF‘;’CF<;’ Cs* 8 —1185 ES; —886 3
(5) (6) —126.1
) (1) —81.8 (2) to 4) —117 to 293

(3)
CofisCs (4)@2@(2) Cs” —138
CyF;5Cs _F Cs* (1)(2)(4) —117 to —138 293
@ (3) —894
@) @

1

R
C,oF1,H,;08Sb, (pPCH,0-C4H,-CF)-CH®(CH,)-SbF,) SbF,~ (1-2) 24.3 524
FF
(1) —1026 (4) +123 (-5) 148 684(b)
SbFg~ (5) =925  (6) —139.0
(7) —989  (8) —120.6

C,0F15CL,Sb c

—

C

—

CyoF14BrSb 2-Br (1) -984 (3) —1108 (4-5) ~150 684(b)
@@ Br SbFg~ 4) —124  (5) —89.1
(6) —1360 (7) —96.1
(8) —116.4
3-Br (1) —1133 (2) —274 (2-4) 94 (4-5) 45

@) +335 (5) —89.1
(6) —1360 (7) —96.1
(8) —116.4
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C,oF1.CISb

As above with Br replaced by Cl

6-Br

7-Br

5-Br

8-Br

2-C1

3-C1

6-Cl

7-Cl

1) —1136
(3) —1434
(5) —54.3
8) —117.0
(1) —115.0
(3) —1436
(5) —94.7
(8) —89.5
(1) —116.6
(3) —1435
(6) —104.6
(8) —114.6
(1) —1203
(3) —1452
(5) —879
(7) —633

(1) —104.2
(4) —8.7

(6) —1372
(8) —117.6
(1) —1143
@) +237
(6) —137.2
(8) —117.6
(1) —1139
(3) —1434
(5) —633
(8) —117.1
(1) —1138
(3) —1432
(5) —92.4
(8) —96.7

@) -718
@) —23
(7) —61.1

(2) —69.9
(4) +2.3
(6) —107.0

(2) —749
4) =02
(7) —103.1

2) —69.1
(4) +0.8
(6) —140.0

(3) —1142
(5) —89.2
(7) —96.1

(2) —39.0
(5) —89.1
(7) —96.1

(2) —69.4
(4) +33
(7) —69.8

(2) —6838
(4) +3.
(6) —117.0

(2-4) ~100

(5-7) ~40

(2-4) ~100

(2-4) ~115

(2-4) ~100
(5-7) ~50

(4-5) ~150

(2-4) 96

(2-4) ~100

(2-4) ~100

(4-5) ~150
(4-5) ~150
(4-5) ~150
g
634(b) &
(4-5) 146
(4-5) ~150
(4-5) ~150
8



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
5-C1 (1) —1157  (2) =719 (2-4) ~120
(3) —1429 (4) +3.7
(6) —1129 (7) —100.7
(8) —114.0
8-Cl (1) —193 (2) —679 (2-4) ~100 (4-5) ~150
(3) —1443 (4) +2.6 (5-7) ~50
(5) —873  (6) —139.0
7) —-719
4-Cl1 (1) —1145 (2) —833 (5-7) 48
(3) —124.7 (5) —914
(6) —1384 (7) —100.3
(8) —1206
C,oF1sH10 CF,CF, ~48.59 307
CF3 F; H,0°
CF,
C,oF;5Sb _ (1) —1154 (2) —69.2 (2-4) ~100 (4-5) 150 684(b)
SbFe () —144.5 (4) +45 (5-7) ~50
(5) —88.1  (6) —1379
(7) —95.7 (8) —118.0
"
C,,F-H{,0Sb [pCH3;0-CsH, CF-CH(CH,), ] SbF¢~ LJ(F-C) 344 2J(F-C) 16 524
C,,F,H,4Sb As above with CH,;O replaced by CH; TI(F-H) 20 3J(F-H) 329 524
+
C41F11H,308b, [pPCH30-CeH,-CF-C(CHj),-SbF, ] SbF¢~ LI(F-C) 329 524
C,;,F;;H,,5b, As above with CH;O replaced by CH,4 "J(F-H) 2.6 *J(F-H) 2.6 524
LJ(F-C) 342 2J(F-C) 24.5
CioF2 ™ (CFE,‘))ZCF4’;EZ[,fCF‘”:C(CF(}))Z]z (1) —764 (2) —59.0 354(a)
(3) —60.3  (4) —169.5

[44%
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C12F21_

C13FH12+

Cy;FHn "

Cl 3F6H5NQ2

C,4FaH1:0

C,4FsH11 O

“Fa— (CF{),

OCH,

R = CH,

(1) =762 () =520
(3) —600  (4) —885
(5) —1775

—152.3, —150.1, —132.7, —130.6

(1)) —109.6, —113.1 (3) —1189

(6-C4) 43 (6-C5) 22.1
(6-C6) 271.2 (6-C7) 25.6
(6-C8) 12.5 (6-C10) 13.8
(6-C11) 3.4

—155.0, —153.15, —144.8, —140.7

—152.7, —139.2, —1289, —112.7

354(a)
612
615(b)
=
0
685 g
615(b)
615(b)
w
]



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CF.H,, 0" —153.78, —151.5, —138.8, — 1379 615(b)
H3
OCH,
C,sFH,,* As C;3FH;," above with R = cycloC3H;5 (6-C2) 1.7 (6-C4) 5.0 612
(6-C5) 21.5 (6-C6) 261.3
(6-C7) 25.7 (6-C8) 11.1
(6-C10) 12.0 (6-C11) 3.6
CygFH " As C3FH,," above with R = C¢H; (6-C4) ~5 (6-C5)21.8 612
(6-C6) 264.6 (6-C7) 25.6
(6-C8) 11.7 (6-C10) 12.42
C,oF;3Na (1) —160.1 (2) —169.4 630(b)
(3) —180.1 (4) —143.1
(5) —140.0 (6) —166.8
(7) —162.9
I\
C,oF,sNa (2) —1454 (3) —169.0 \V 630(b)
4) —177.5
C,0F,3H;Na (1) —147.6 (2) —158.3 630(b)
(3) —183.0 (4) —1429
(5) —140.8 (6) —163.7

(7) —168.8

yZe
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B. Miscellaneous studies

Other studies have been made of [Ce¢FsSeHR]*:SbFs-OSO,F~,586
C¢FsCONSX*SBX¢~ (X = F,Cl),%87 the protonated cations of (CsFs)s -,
(n=0 to 2),°%8 heptafluoroindenyl-2-dichloromethyl cation and 1,3-
dichloroperfluoro-2-methylindenyl ion,°®® and the carbanions of various
fluorinated fluorenes.®°°
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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.
C,F,;H;AsCI;N AsF,Cl3*CH;CN +7.06 703
C,F,H;AsCIN AsF,CI*CH;CN —29.04 703
C,FsH;AsN F@AsF{-CH,CN (1) —4329 (2) —825 703
F,AsCl,~ cis-F,AsCl, ™ +21.56 703
F3AsCly™ [ F i —11.44 703
F
N\,
F—As—Cl
i
Cl

F3AsCly~ E 1IT . (1) +11.06 703

N,

/AIS\

Lty
F,AsCl, cis-AsF,Cl,~ —55.11, —20.24 703
FsAsCl™ AsFOFACL (1) —4764 (2) —80.7 703
FeAs™ AsFg~ —65.94 703
F,HAsBrO [BrFY0]*  AsFs === Ask; (1) +202  (2) =112 768
~—
2)

SV 01 papuoq 4

67t



Molecular formuia Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
Fluorine bonded to boron
CF;H,BO CH;0H-BF, —155.5 (MeCN solvent) 694
C,F3;H;BN CH;CN-BF, —145.8 (MeOH solvent) 694
—143.0 (MeCN solvent)
C,;F3H¢BCl,0S8Sn BF;-SnCl,-OS(CH3), —1479 707(a)
C,F;H¢BO CH;CH,OH-BF, —153.3 (MeCN solvent) 694
—152.3 (EtOH solvent)
C,F;H¢BOS BF;-OS(CH), —150.0 707(a)
C;F,HB cycloC3;H; BF, —94.16 712(a)
C3F3HgBCI,NSn BF;3-SnCl,"N(CH3); —163.36 (F-B) 16.2 707(a)
C;F3;HgBN BF3*N(CH3), —14298 (F-B) 15.38 707(a)
C,F3H;,BO Et,O-BF, —153.9 694
C¢F,H,,BP cycloC3HsBF,-P(CH;);3 —156.55 712(a)
. Me, g
CesF,H,0BN,Si; Si—N R=H (1) —1063 (2) —140.6 (2-3) 24 (1-4) 2.7 730
RN, BF® (2-4) 75
e
Si—N
(CHY), SiF?(CHY),
C¢F,H,0BN;Si; As above with R and SiF(CH3;), interchanged (1) —1229 (2) —134.8 (2-3) 1.1 (2-4)7.2 730
CsF¢HsBOS CsHsSOF@*BF{ - (1) +1495 (2) +54.0 2-C2)1.4 (2-C4 11 588
CgF3H,sBN;Si, F‘3’Si(CHg5’)2-N -Si(CH;), N [Si(CH$"),F? ]-BFY-NH -éi(CHgﬁ’)z 730
(1) —106.3 (2)(3) —134.2, (1-4) 2.8 (2-4)7.4
—138.7 (3574 (3-6) 1.3
CoF,H,3BN;Si, As C¢F,H;(BN,Si; above with R = Si(CH;); (1) —108.0 (2) —139.1 (1-4) 2.8 (2-4) 7.5 730
(2-3)24
C;,FH3BN,Sis [(CH&Z))3Si]2N-BF"’-N-Si(CH?))z-NH-Si(CH;)z-NH-ﬁi(CH3)2 —64.9 (1-2) 0.6 (1-3) 1.5 730
C,,F;H;36BN;Sis F®B-N-Si(CHY), NSi(CH )5-Si(CH;), NSi(CH,); Si(CH,), —107.5 (1-2) 1.6 730

0te
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C,,F;H,,BOP BF3(C4H,);P(O) —141.1 718
C,,F<H;,B,OP (BF 3);+(C4F4)3P(0) —136.1 718
C;6F3HsoBNSig (Me,Si-NSiMe,F?SiMe,-NH-SiMe, N — },BFY (1) —620  (2) —142.7 3J2-H) 7.4 730
C,-F;H35sBN,Si; (CH$),SiF® N(CeH,Mes-2,4,6) BFV-N[Si(CH):], (1) —803  (2) —140.1 (1-3) 1.2 (2-4) 10.6 733(b)

(1-4) 1.2 1J(Si-F) 285.1

3J(Si2-1) 7.0

3J(Si3-1) 4.7
C,sF3H,sBOP BF3-(PhO);P(O) —142.1 718
C,oFH4,BN,Si; (CH$);C-SiFP(CH; ) N(CgH,Me;-2,4,6) BF-NSiC(CHY),

(1) —59.7  (2) —151.6 (2-3) 2.2 (1-4) 1.5 733(b)
C35F3HsoBN,Si, [(CH;);C-SiF?(CeH5)-N(C{CH;)3) ,BFY (1) —1946 (2) —163.3 1J(Si-F) 286.33J(Si-1) 4.3 733(b)
F;H,BO H,0-BF, —1522 694
F,H,BN NH,BF, —1469 762(b)
F,BCs CsBF, ~1419 762(b)
F.,BK KBF, —1529 762(b)
F,BK Same as above ~1545 (B-F) 4.2 183
F,BNa NaBF, —1589 762(b)
F,BRb RbBF, —1499 762(b)
F,HBBrO [BrF{’O]* BF," % BF, 1) +192  (2) —19%0 768
2)

Fluorine bonded to germanium
CFsGeN2~ FIGeF@CN2- (1) —121.8 (2) —997 (1-2) 38.8 695
CFsGeNS?- FOGeF@SCN?~ (1) —1290 (2) —109.5 (1-2) 483 695
C,F,GeN,?~ F.Ge(CN),2~ —842 695
C,F.GeN,2~ FIGeF$H(CN),2~ (1) trans to CN (1) —103.7 (2) -91.0 (1-2) 36.8 695
C,F4GeN,S,2~ As above with CN replaced by SCN (1) —1159 (2) —974 (1-2) 50.7 695
C,F4GeN,S,2" F,Ge(SCN),%~ —99.3 695
C,F.GeQ,2~ cis-[GeF,F,(C0,-CO,) 1>~ (1) —119.0 (2) —1348 (1-2) 45 710
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1€€



Chemical shifts (ppm)

Molecular formula Structure of compounds Coupling constants (Hz) Ref.
C,FsHeGeO~ [GeF{'F(EtOH)]™ (1) —127.5 (2) —1362 (1-2) 45 710
C1F10Ge04S,2™ cis-[GeF,F,CF380; 12~ (1) —1265 (2) —103.6 (1-2) 69.0 695
trans-isomer —-106.3
TCN
C3F3GeN,S,2™ "’F@SCN (1) —102.5 (2) —879 (1-2) 48.7 695
WF——F
SCN
SCN
C,F3GeN,;S;2~ FI:GL:ISCN - 1018 695
F——SCN
F
CF,S0;
(2)
C5F,,Ge0,S52" F Gle ISO3CF3 (1) —1145 (2) —96.7 (1-2) 85.8 695
) e
CF,S0;
C4F,Ge0g?" cis-[GeF4(CO,CO,); 12~ ~1303 710
C,F,H,,Ge0, cis-[GeFFP(EtOH), | (1) 1312 (2) —136.0 (1-2) 54 710
trans-isomer —127.1
CoF10Ge0,2™ trans-F ,Ge(CF;CO,),2~ ~100.5 695
F
C4F0Ge0,2~ (1) —=1223 () —111.9 (1-2) 57.1 695

F@CF;CC, -
F i CF,CO, "~
(Z)F

(433
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CsFH,GeO," cis-[GeF{VFP(CH3;COCHCOCH,) ™ (1) —1181 (2) —1323 (1-2) 46 710

CeF3H,3GeO3* cis-[GeF3(EtOH);]* -1333 710

CgF4H;cGeO, cis-[GeF$UF$(CH;CO,CH,CH,), ] (1) —129.1° (2) —138.8 (1-2) 67 710
—125.2

CsF,H,GeO,S™ cis-[GeF{'FP(CF,COCHCO-C=CH-CH=CH-S)]~ (1) —117.5 (2) —137.0 (1-2) 52 710

CgFgH,;3GeOgP, trans-[GeF (((BuO);PO), ] —140.0 710

F.GeN,0,%~ cis-GeF,F,(NO,),2~ (1) —1229 (2) —-1174 (1-2) 57 695
(1) trans to ligand

FaGeN,O¢*~ cis-GeF,F,(NOj3),2~ 1) —1264 (2) —121.3 (1-2) 64.1 695
(1) trans to ligand

F,.GeNg2~ cis-GeF,F,(N3),2~ 1) —1129 (2) —105.5 (1-2) 52.6 695
(1) trans to ligand

F,GeNg~ trans-GeF ,(N3)22~ —108.2 695

FsGeNO,2~ GeFPFA(NO,)?~ (1) —1179 (2) —125.7 (1-2) 48.5 695

FsGeNO;?~ GeF{PFA(NO,),~ (1) —1186 (2) —130.8 (1-2) 52 695

FsGeN;2~ GeF{FPIN,2- (1) —1102 (2) —121.8 (1-2) 43.6 695

F¢HgGeN, (NH,),GeF¢ —1299 762(b)

F4Cs,Ge Cs,GeFg —~1029 762(b)

F¢GeK, K,GeFg —1379 762(b)

F¢GeNa, Na,GeF¢ —-1719 762(b)

FsGeOgS,2~ cis-GeF,F,(FS03),%~ (1) —1309 (2) —110.5 (1-2) 72.5 695
(1) trans to ligand

F¢GeOgS,2~ trans-GeF ,(FSO3),%~ —1129 695

FsGeRb, Rb,GeF¢ —108.9 762(b)

F3Ge,Ng2~ FPGeFP (N3 ), F,GeF,2~ (1) —131.7 (2) —104.2 (1-2) 70.8 695
(1) trans to ligand

Fluorine bonded to hydrogen

FH HF (30, pyridine-70%, HF) (F-H) 120 754
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

PEE

Fluorine bonded to iodine

C¢F,H,Brl pBr-CeH,IF, —173.5 727

CeF:H,Cll pClI-CcH,IF, —1734 727

CsF,H,ClI ClI-C¢H,IF, ortho —175.0 728
meta —175.7
para —1782 4J(F-C) 4.4

CeF,H4INO, pNO,-CgH,IF -172.8 727

Ce¢F,H;l CeH;IF, —174.0 727

CeF,Hsl Same as above —175.9 3J(F-C) 10 728

CeF3H,I F-CsH,IF, ortho —1624 727
meta —172.7
para —172.3

CeF4H,I, CeH,(IF,), ortho —158.8 727
para —173.6

C,F,H,1 pCH;3-CsH,IF, para —1743 727

C,F,H;1 CH;-CcH,IF, ortho —167.0 728
para —176.6 3J(F-C) 120

C,F,H,10 oCH;0-C¢H,IF, —167.3 (F-C1) 13.0 728

P
C,F;H,I0, /I] (1) =267 (2) —36.5 (1-2) 118 334
F
o
o

CoF3H, 10 As C,F3H,410, above with C=0 replaced by C(CH3), (1) —15.80 (2) —29.90 (1-2) 110 334
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Fluorine bonded to molybdenum

C1sFsH oMON,OcTi  [FP'0,Mo(C,0,)TiFYFP ] [NEt, 1, (1) +131.6 (2) +1929 747
(3) —527
Fe¢MoOXe FOXeF®MoOF§ (in BrFs) (1) —223.1 (2) —1700 (1-2) 264 (2-3) 50 755
(3) +141.8 (Xe-1) 6140  (Xe-2) 5117
F,oMo0,0,Xe FPMo(O)FPMoFPFH(O)FOIXeF© (1) +150.1  (2) =377 (3-6) 8 (1-2) 47 755
(4) trans to (5) (3) +1951 (4) +207.9 (1-4) 8 (2-3) 100
(5) —167.1  (6) —229.1 (2-5) 50 (2-4) 100
(3-5) 46 (3-4) 102
(Xe-6) 5197 (Xe-5) 5110
F14Mo030;3Xe FOXeFPIMo(O)FPFHF S (MoF ;) FOMoF{(0) (1) —2304 (2) —167 (1-2) 266  (6-7) 47 755
(2) trans to (4) (5) —289  (6) —628 2-5) 50 {2-3) 50
(7) +150 (2-4) 50 (Xe-1) 6210
(Xe-2) 5110
F,sMo0,0,Xe FOXeFMo(O)FY FWFE(MoF ;)F(MoF 3)F"MoF#(0) 755
(1) —230.8 (2) —167 (1-2) 258  (7-8) 48
(2) trans to (4) (5) —29 (6) —55.2 (Xe-1) 6200  (Xe-2) 5000
(7) —649  (8) +150
Fluorine bonded to nitrogen
CsFH;oN CH,; CH, (—)109 (1-2) 22 427
(Z)H“'" ""lCH3
N
F
C,oFH,,N CH; C¢Hs (—)92 (1-2) 20 427
OH 7 CH,
N

F
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CgH
C.,FH,)N sHs CeHs (—)104 (1-2) 24 427
Hw? & s (]
N
FO
C,sFH,,N s Setls 92 12) 22 427
1sFH14 ‘Z’H\V,CHa (~) (1-2)
N
F(l)
c CH, CgH; 0
FH, N - 1-2) 22 427
1sFHy O  C H, (—) (1-2)
N
F(ll
CH; CeH;
-89 427
Ci6FH,sN CH,v o CoH, (=)
N
F
F,HN NE,H —112 (F-H) ~23 to 24 757
{3)
FsNS F/,,,,é_ Y (1) (+)52 () (+)450 (1-2) 2139 (1-3) 1946 767
“’F/I“N (3) (+)132  (4) (- 1439 (1-4) —19.6 (2-3) 20.7
F@ (2-4) —92.7 (3-4) 226.8
[NF{V],* MnFg?~ (1) —218 772

F;4MnN,

9t¢
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Fluorine bonded to phosphorus

CFH;BrOP
CFH,CIOP
CF,NOPS

CF.H;0.P,

CF,H,PS

CFsHO,P~
CFsNP~
CF;sNPS~

CF,NPS~
CFgH,P,

C,FH,C1,OP
C,FH;BrOP
C,FH;CIOP
C,F,Hs0,P
C,F,H,0,P,
C,F.H,0,P~

C,F,H,0,P,

C,F,H;0P
C,F,N,PS,~

C,FN,PS,~

CH,OPFBr
CH;OPFCI
POF,NCS

CH,P(O)F,

F@PFPHCO,
F@PF{CN™
FOPF{SCN™

Same as above
CH;(PF,).

CH,CICH,0PFCl
CH,CH,OPFBr
CH;CH,OPFCI
CH;CH,OP(O)F,
F,P(O)CH=CHP(O)F,
PF,(HCO,),~

F,P(O)CH,CH,P(O)F,
CH;CH,0PF,

cis-PF (NCS),~
trans-isomer

¢is-PF4(SCN),~
trans-isomer

(=90°)

cis
trans

—532
—53.7

-57.1

(1) —14.1
(3) —582

(1) —64.3
(1) —476

(1) =522
—402

—50.7
—50.2
—51.3

—65.5
—583
-574
—64.9

@) =175

@) —72.1
(2) —753

2) —84.1

—359, —55.5

—349

(P-F) 1250
(P-F) 1253

(P-F) 1090

(F-H)35  J(P-F) —1117.3
3J(P-F) +9.7*J(F-F) 6.0

(P-1) 1055
(P-3) 1044
{1-3) 1050

(P-2) 917
(2-3) 90.5
(1-2) 190

(P-1) 725
(1-2) 54

(P-2) 740

(F-H) 6.0
LJ(P-F) + 3J(P-F) 965.3

(P-F) 1259

(P-F) 1250

(P-F) 1253

(P-F) 1012

LJ(P-F) —1107.5 *J(P-F) +8.0

1J(P-F) —1129.8 *J(P-F) +3.8
(P-F) 875

(P-F.) 730 (P-F,,) 745
(F-F) 51

(P-F) 730

691(a)
691(a)
693
696

201

698
698
693

698
696

691(a)
691(a)
691(a)
705
696
698

696

705
693

698
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FsH;NP PFs-CH;CN (P-F) 770 705
C,FsH,0,P~ FPPFYCH,CO, ™ (1) —58.88 (2) —66.44 698
C,FsH;0P~ PF;OCH,CH; "~ (P-F.;) 730 (P-F,,) 675 705
(F-F) 41~
C,FsH,OP PFs;-HOCH,CH; (P-F.,) 780 (P-F,,) 752 705
(F-F) 62.5
C,FzH,P, F,PCH=CHPF, —51.0 1J(P-F) —968.1 “J(P-F) +1.7 696
SJ(F-F) 2.5
C,FgH,P, F,PCH,CH,PF, —50.5 YJ(P-F) —976 *J(P-F) +7 696
C;F,HyNO,P, CH;N[PF(OCH3;)], —82.2, —83.3 713(a)
C3F3N,PS;~ cis-PF3(NCS);3~ (P-F) 745 693
C,;F,HoNP,Si (CH3)3SIN(PF3;), —59.2 LJ(P-F) —1254 3J(P-F) +572 714
*J(F-F) 10.6, 5.8
2J(F-F) 50 (assumed)
C4FH,CIOP Bu"OPFCI —50.6 (P-F) 1259 691(a)
C,FH,,0;P (EtO),P(O)F (P-F) 977 705
C,F,H,NP F,P(NC,Hy) —64.6 (P-F) 1256.9 716
C,F,H;BF FP(NC,H,)BHY —69.6 (P-F) 1228.5 (1-2)17.6 716
C,FHO,P™ cis-F4P(CH;CO,), —52.63, —57.93 698
trans-isomer —51.6
C,F¢H,;,Cl;M0,N,P; Mo, [F,PN(CH;)PF,1,Cl, -52.8 Lj(P-F) 1182 721
CsFH,sNOPSIi CH;OPFN(CH;)Si(CH3); (P-F) 1130 713
C;sF,HsP cycloCsHsPF, —72.4 (P-F) 1183 3J(F-H) 10 722
2J(F-C)6
CsF,HgNNiO;P Ni(Me,NPF,)(CO); —44.8 (P-F) 1157 723
CsF,H BP cycloCsH;PFY-BHY —81.9 (P-F) 1184 (1-2) 22 722
3J(F-H) 10
CsF,H,,NO,P, CH;N[PF(OCH,CHjs)], [A] —-79.6 LJ(P-F) £1149 3J(P-F) +38.0 713(a)
4J(F-F) 13
[B] -—81.5 1J(P-F) +1147 3J(P-F) +43.5

4J(F-F) 15

8¢€
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C4FH,Br;0,PPt
C,FH,Cl,0,PPt
C4FH,I,0,PPt
CgFHl oOzP
C4FH,,NOPSi
C4F,H;Cl,OPPt
C4F,H.P

C¢F,H,(BP
C,oF3H, ;NPSi

CeF,H,,N,NiO,P,
C,FH;OP
C,FH, P
C,F,H,OP
C,F¢H,;sNsNiOP,
CoFH,,OP
CgFH,,OP

C,4F H.,OP
CgF;HzOP

CgFsH,,0OP

CyFgH,,N;NiP,
C,FH,.P
CoF,HsOP
C,FgH,OP
C,oFH;oP

C,oFH,,OP

PiBr3(FPO-C4H,4-O)

As above with Br replaced by Cl
As above with Br replaced by I
(CH,=CHCH,0),PF
CH;CH,OPF-N(CH3;)-Si(CH;);
PtCl;{PF,(OPh)}
C'yClOMCC5H4PF2

cycloMeCsH,PF&-BHY
(CH$),SiFV)-N(Bu')-PF@®

Ni(Me,NPF,),(CO),
CeH5-PF-OCH,
(CH;CH,)sPF(CH,)
C4H,PFPH®(OCH,)
Ni(Me;NP,);CO
CH;PF-OCH,CH,
CsHsPFH®(OCH,CH,)
CoHsPFV-OCH,CF;
CsHPF{’H?(OCH,CF)

q;\o-m:;1 F

Ni(Me,NPF,),
(CH3);PFC4H;s
CeHsPF-OCH(CF3),
C(HsPF{"H®.OCH(CF;),
(cycloCsHs), PF

CcHPF-OC(CH,),

-263
—30.7
-224
(—)60.3

—453
—73.7

—744

—81.9

(1) —141.3 (2) —586

—433
—111
+58
—38.2
—41.6

—-37.8
1) —109 -
(1) —359

(1) =716 (+6.9)
) —87.7 (=9.2)

—389
+52-

—102
—-389
—102

—-98.1

(P-F) ~1299

(P-F) —1297 (Pt-F) +773
(P-F) —1305 (P-F) +746
(P-F) 1235

(P-F) 1150

(P-F) —1241 (Pt-F) +696

725
725
725
726
713(a)
725

(P-F) 1152 3J(F-H) 9 2J(F-C) 6722

1152 9
(P-F) 1114 (1-2) 19
(13)72  (23)16
(Si-1) 285  (Si-2) 8.9
(P-2)1215  (P-1) 36
(P-F) 1150

(P-F) 1076

(P-F) 733 (1-2) 123
(P-F) 1137
(P-F) 1076
(P-F) 735  (1-2) 122
(P-1) 1099
(P-1)764  (1-2) 122

(1-2) 66 (P-1) 843
(P-2) 788

(P-F) 1104

(P-F) 1126

(P-F) 794  (1-2) 122
(P-F) 1119 3J(F-H) 6
2J(F-C) 4

(P-F) 1073

722
733(b)

723
736
430
736
723
736
736
736
736

738(a)

723
430
736
736
722

736
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,0F;H;,P C¢HsPF,(CH=CH;), —50.7 (P-F) 620 741
C,oF,H,;sOP CcHsPFPHP0OC(CH)5 —26.7 (P-F) 728 (1-2) 122 736
Et;P
C,,F,H,;sNP,PtS; SN Pt S \CNEt -13.1 YJ(P-F) 1196 3J(P-F) 0 744
2
SF,P” s 2J(Pt-F) 711
C,,FH,,Cl;0,PPt PiCl;{PF(OPh),} —46.1 (P-F) —1194 (Pt-F) +692 725
C,,FH;,l;0,PPt PtI;{PF(OPh),} -330 (P-F) —1191 (Pt-F) 4689 725
C,,FH,P {cycloMeCsH,),PF —101.8 (P-F) 1107 722
—103.7 (P-F) 1105 3J(F-H) 10
2J(F-C) 6
C,,F;H(Br,O,PPd  PdBr,{PF,(OPh)}, —339 LJ(P-F) —1335.7 745
3J(P-F) +22.2
4J(F-F) +7, +6
C,,F,H,;,Br,0,PPt  As above with Pd replaced by Pt —38.3 1J(P-F) —1260.6 3J(P-F) +9.5 745
*J(F-F) +70, +63
2J(Pt-F) +634.1
C,,F,;H,,Cl,O0,PPt  As above with Pd replaced by Pt, and Br by Cl —39.3 YJ(P-F) —1225 3J(P-F) +7.7 1745
PEt, 4J(F-F) 46, +5 2J(Pt-F) +640
C,,F,H;,BrP;PtS PF,(S) PtBr —-52 LJ(P-F) 1169 3*J(P-F) 10 744
| (Pt-F) 796
PEt,
C,,F;H;0BrP;PtSe  As above with S replaced by Se —69 LJ(P-F) 1191 3J(P-F) 10 744
(Pt-F) 725
C,,F,H;,CIP;PtS As above with Br replaced by Cl -5.7 LJ(P-F) 1162 3J(P-F) 10 744
(Pt-F) 792
C,,F,H;,CIP;PtSe As above with Br replaced by Cl, and S by Se -70 YJ(P-F) 1181 3J(P-F) 10 744
(Pt-F) 720
C,,F,H;3,IP5PtS As above with Br replaced by 1 —51 YJ(P-F) 1184 3J(P-F) 10 744

(Pt-F) 772

ore
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C,F,H3,IP;PtSe
C,,F,H;,P;PtS

C,.F;H;,P;PtSe

Ci2F,H;3,BrP;PtS

C,2F,H;,BrP;PtSe
C,,F,H;,CIP;PtS
C,2F,H3,CIP;PtSe
C.,F,Hs,IP;PtS
Cy,F,H;,IP;PtSe
C,,F H, NP
C,,FsH,,0P,
C,FsH,-P,
C,sFH3oP

CiFoH, 5P
Cy4F3H3NPSi

As above with Br replaced by I, and S by Se
As above with Br replaced by H

As above with Br replaced by H, and S by Se

PEt,
H< ! Br

Pt
H- | “PF,(8)
PEt;

As above with S replaced by Se

As above with Br replaced by Cl

As above with Br replaced by Cl, and S by Se
As above with Br replaced by I

As above with Br replaced by I, and S by Se
PF,N(CsH5),

PF;(C,H,);P(O)

PFs-(C,H,):P

(n-C4H,);CH;PF

(CsH5),PF(CH=CHy;)
(CH;);C-SiF®C4H ;) N[C(CH3); ] PFy 2

—6.1
-13.0

—-16.0

—10.6

—14.1
—11.6
—15.5
—838

—11.9

+8
—449

1) —59.77
(3) —158.7

(2) —63.82

1J(P-F) 1201  3J(P-F) 10
(Pt-F) 699

LJ(P-F) 1199 3J(P-F) 4
(Pt-F) 400  3J(F-H) 38
1J(P-F) 1210 3J(P-F) 5
(Pt-F) 358 3J(F-H) 34

1J(P-F) 1231 (Pt-F) 233
3J(F-H) 40

LJ(P-F) 1236 (Pt-F) 212
3J(F-H) 37

1J(P-F) 1234 (Pt-F) 240
3J(F-H) 41

YJ(P-F) 1234  (Pt-F) 210
3J(F-H) 36

1J(P-F) 1230 (Pt-F) 245
3J(F-H) 40

LJ(P-F) 1228 (Pt-F) 210
3J(F-H) 36

(P-F) 770(eq), 960(ax)
(F-F) 60

(P-Fq) 750 (P-F,,) 740
(F-F) 54 2J(P-F,,) 6.0
(P-F,,) 765 (P-F,,) 745

(F-F) 60  2J(P-F,,) 8.2
(P-F) 636
(1-2)95  (12-3)8

(P-1,2) 1260 (P-3) 17.6
(Si-3) 2935 (Si-1,2) 8.1

744

744

744

744

744

744

744
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1%



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,4F3H,,N,PSi (CHY);C-SiF®(C4H5)-N[C(CH;); ] PF{'=NH (1) —624  (2) —151.7 (P-1) 967 (8i-2) 285.7 733(a)
2-3)1
Cy4F4H,,OP CsHsPF-OCH(CF;)CsHs (P-F) 1105, 1107 736
C,4FsH;,0OP CeHPFH?OCH(CF ;)CH3s —36.8 (P-F) 768  (1-2) 122 736
C,;sFH4;N;P,Si; (Me;Si),NPH[PFN(CHMe,), ]=NSiMe, LJ(P-F) 941 2J(P-F) 103.3 748
C15FH4N3P,Sis (Me;Si),NPH[PFN(SiMe;), ] =NSiMe; LJ(P-F) 965 Z2J(P-F) 74.2 748
C16FH4oN,OPS, [(C,H;5),N];PS,0OF +71 (P-F) 1034 749(a)
C;6FH4N,0,PS [(C,H5)4N]1,PSO,F —26.6 (P-F) 1000 749(a)
C;6FH4oN,O3P [(C;H5)4N]1,POF —-71.9 (P-F) 889 749(a)
C,6sFH4oN,PS; [(C,H5)4N1,PS;F +24.2 (P-F) 1045 749(a)
C,6F¢H36Br;NP,Rh  [Bu"yN][RhBr,(PF;);] —19.9 2J(Rh-F) =317 YJ(P-F) 745
—1319:9
3J(P-F) +18.1  *J(F-F) +48
C,6F¢H36BryNP,Rh  As above with Br, replaced by Br, —-29.5 2J(Rh-F) —128 LJ(P-F) 745
—1364.1
3JI(P-F) +85  “J(F-F) +32
C,6F6¢H36C1,NP,Rh  As above with Br replaced by Cl -20.6 2J(Rh-F) —31.6 'J(P-F) 745
—1312.7
3J(P-F) +15.7  *J(F-F) +44
C,6FsH36CI4NP,Rh  As above with Br, replaced by Cly —34.5 2J(Rh-F) —12.6 ‘J(P-F) 745
—13753
3J(P-F) +79 4J(F-F) +2.7
Cl
O
C,sFH,;CI,NOP H N —32.8 (P-F) 683.6 750
_PF(CeH);
Cl N
H gy
C,3FH, 4N, 03P As above with CI(1) replaced by H, and CI(3) by NO, -320 (P-F) 690.7 750
C,sFH,,N,0;P As above with Cl replaced by H, and H(2) by NO, —30.6 (P-F) 687.8 750

(4 4%
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CsF,H,;5Cl;0,P,Pt PtCl,{PF"O(OPh)}{PF?(OPh),} (1) —21.8 (2) —406
C,sF,H;35N,PSi (CH$),SiFY-N[C(CH3)3 'PF?-N[Si(CH{")3 I-CcH,(CH3)3—2,4,6
(1) —1560 (2) —89.0
CsFH,,NOP 0 ~283
PF(CeHs),
CHj3 N/ ‘
H

C,oFH;,NOP As above with CH, at C(2) —28.2
C,;0FH,,CL,NOP As above with Cl at C(1) and C(3), and CH at C(2) and C(4) —-322

0]
C,oFH;sCINOP AN —36.9

a /PF(CGHs)z

N

CH,CH;,
C,oFH,,CINOP As above with Cl replaced by H —359
C,oF,Hy,P Ph,PF,(C¢H,CH=CH,) —40.8
C,oFH34C1;N,0,P,Pd [PdCl,(PF,0),1[NBu"Me; 1, —129
C,oF4H;35C1,N,0,P,PtAs above with Pd replaced by Pt -20.0
C,,FH,;NOP As C,FH,;gCINOP above with Cl replaced by CH; —355
C,,FH,, NOP As C;0FH,sCINOP above with Cl replaced by CH; and moved to C(2)—36.1

CH,3

C,3FH,sNOP

O
\PF(C " —~285
Bul N/ etls)2

H

(1-2) 7 (P1-1) 1144
(P1-2)7  (P2-2) 1184
(P2-1) 12 (Pt-1) 843
(Pt-2) 764

(1-3) 8 1J(Si-F) 287.4
3J(Si3-2) 7.0 2J(Si4-2) 2.0
(P-2) 10256 (P-1)9

(P-F) 665.3

(P-F) 669.2
(P-F) 689.8

(P-F) 7354

(P-F) 726.5
(P-F) 663

LJ(P-F) —1265 3J(P-F) +50.7

4J(F-F) +115, +8.5

LJ(P-F) —1172 3J(P-F) +13.5
4J(F-F) 46, +5%J(Pt-F) + 1045

(P-F) 726.5
(P-F) 724.2

(P-F) 666.0

725

733(b)

750

750
750

750

750
741
745
745

750
750

750
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,,FH,;;NOP As above with CHj replaced by H, and Bu* by cycloCsH, —284 (P-F) 669.6 750
C,4F;H,0Br,;04P,Pd  cis-[PdBr,{PF(OPh),},] —30.5 LJ(P-F) —1267.6 745
3J(P-F) +37.6
4J(F-F) +21.5
C,4F;H,,Br,0,P,Pt As above with Pd replaced by Pt —356 LJ(P-F) —1199.9 745
3J(P-F) +15.0
4J(F-F) +21.2 2J(Pt-F) +691.2
C,4F,H,,Br,0,P,Pt As above with Pd replaced by Pt, and Br; by Br, —46.3 LJ(P-F) —1282.8 745
3J(P-F) +19 “J(F-F) +1.9
2J(Pt-F) +3125
C,4F,;H,,C1,04P,Pd  As above with Br replaced by Cl —-32.1 LJ(P-F) —1264.2 745
3J(P-F) +36.6 *J(F-F) +19.5
C,4F;H,,Cl,0.P,Pt  As above with Br replaced by Cl, and Pd by Pt -370 1J(P-F) —1193.4 745
3J(P-F) +12.7 *J(F-F) --189
2J(Pt-F) +706.5
C,4F,H,,Cl,O,.P,Pt As above with Br, replaced by Cl,, and Pd by Pt —49.4 1J(P-F) —1288.5 745
3J(P-F) +1.9%J(F-F) +1.9
2J(Pt-F) +3122
C,4F,H,01,04P,Pd  As above with Br replaced by I —293 LJ(P-F) —1276 3J(P-F) +34 745
4J(F-F) +23
C,4F,H,301,0,P,Pd  As above with Br replaced by I, and trans-isomer —-26.9 LJ(P-F) —1261 3J(P-F) +71 745
4J(F-F) +54
Cy4F;H,01,0,P, Pt As above with Br replaced by I, and Pd by Pt —345 YJ(P-F) —1211.5 745
3J(P-F) +17.7 3J(P-F) +24.2
2J(Pt-F) +646.8
C,4F,H;5,0,P3* trans-[PF4((C,Hs);PO), 1" YJ(P-F) 780 3J(P-F) 4.6 693
Bu'
C,sFH,;sNOP —325 (P-F) 720.8 750

(9]
AN
@ PF(CHs);
CH; N/

CH,CH;,3
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Ci6F2H 4P
C;6F2H24 P28
C,6F4H,,0,P,Pd
C,sFH;sNOP
C34F4H33P3
C34FH33P5S
C,F,H;,CIOP,Pd
C,6F2H30CIOP, Pt

C36F3H30CI0,P,Pd
C36FH3,CIO, P3Pt
C36F3H30BY3OGP3R}1
C36F3H30Cl;06P5Rh

C36F4H300,P,Pt

C36F 4sH100sP4Pd
C;6FaH;3005P,Pt

C4sFH3,NO,P

C34FH;5ClO,P,Pt

C4oFH;,ClO,P,Pt

Ph,PF,(CH,),PPh,
Ph,PF,(CH,),P(S)Ph,

cis-(Ph,PCH,),Pd(POF;),

As C,sFH,sNOP above with CH; replaced by Bu!
[Ph,PF;(CH,), ],PPh

[Ph;PF;(CH;),].P(S)Ph
trans-(Ph;P),PdCI(POF,)

As above with Pd replaced by Pt

trans-[(PhO);P],PdCI(POF ;)
As above with Pd replaced by Pt

Jac-[RhBr;{PF(OPh),};]

As above with Br replaced by Cl
trans-(Ph;P),Pt(POF,),
trans-[(PhO),;P],Pd(POF,),

As above with Pd replaced by Pt

OCH,

0\
PF(CeHs),
Ph,C N

trans-(Ph3P),PtCI[(CH,=CHCH,O0)(F)PO]

trans-(Ph3P),PtCl[(Bu"O)(F)PO]

-398
—455
()4
—-328
—451
—46.0
(—)10.5
(-)15.5

(—)139
(—)13.1
-386
~416

(—)19.1

(—)118
(—)15.6

-30.2

(—)17.6

(—)18.7

(P-F) 645

(P-F) 653

YJ(P-F) 1310 *J(P-F) 65
(P-F) 7183

(P-F) 648

(P-F) 654

LJ(P-F) 1268 3J(P-F) 23
LJ(P-F) 1177 3J(P-F) 10
2J(Pt-F) 890

1J(P-F) 1282 3J(P-F) 27.2
LI(P-F) 1165 3J(P-F) 9
2J(Pt-F) 900

LJ(P-F) —1260.1

3J(P-F) +2.1 *“J(F-F) +20

2J(Rb-F) —12.4
LJ(P-F) —1274.1

3J(P-F) +1.8 *“J(F-F) +16

2J(Rh-F) —12.2
1J(P-F) 1250

3J(P-F) 126 (trans), 4.5 (cis)

2J(Pt-F) 537
LJ(P-F) 1337 3J(P-F) 146
LJ(P-F) 1235 3J(P-F) 94
2J(Pt-F) 572

(P-F) 6780

1J(P-F) 1110 3J(P-F) 13.5
2J(Pt-F) 859
LI(P-F) 1102 3J(P-F) 14.3
2J(Pt-F) 852

741
741
726
750
741
741
726
726

726

726

745

745

726

726
726

750

726

726
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C4FH;,NOP As C;3FH;3;NO,P above with OCH; replaced by Bu' —28.1 (P-F) 669.2 750
C43FH  NOP As C,5FH,3NOP above with CHj; replaced by C(C¢Hs); —34.4 (P-F) 720.0 750
(C2oFHy,P), [—-CHZC|H©PF2Ph2 Ja —40.4 (P-F) 665 741
FB:rCIPS FPCI(Br)(S) —-624 (P-F) 950 177
F,H,NP PFPHP-1’NH, ~573 (P-F) 598.6 (1-2) 89.6 758
2J(F-N) 13.2 2J(F-F) <1
3J(F-H) 17.2, 21.5
F,HNPSi, PF,°N(SiH;), -51.6 (P-F) —1237 (F-N) —2.6 759
(Si-F) 7.5 (F-H) +29
F,H,BNPSi, PF,[*5N(SiH,), IBH, —60.2 (P-F) 1209 3J(F-H) 16 759
4J(F-H) 2.1
F,CIOP P(O)F,Cl —47.9 (P-F) 1137 700
F;Cl;PPd PdC1;PF; —34.7 (P-F) —1408 725
F3NoP~ PF3(N3)s™ mer —41.00, —45.47 (ratio 2:1) 698
fac -394
F;0P P(O)F; -932 (P-F) 1062 700
F,H3NP,Si 1SN(PF,),SiH; ~62.3 YJ(P-F) —1255 (F-N) 3.2 759
(Si-F) 11.6 ~ 3J(P-F) +24.9
(F-H) 3.7 (F-F) 3.7, 80
F,H¢BNP,Si PF{ [N(PF$)(SiH ;) IBH; (1) —644  (2) —60.2 1J(P-1) 1205 'J(P-2) 1288 759
3J(F-H) 17
" F4H,B,NP,Si N[PF,(BH;)],SiH; —60.7 [YJ(P-F) + 3J(P-F)] 1250 759
SI(F-H) 16
FNsP~ PF(N3),~ cis —51.67, —57.14 698
trans —492
FsBrP~ PF{FBr- (1) —13.8 698

e
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F5B120P2Pt

FCIOP~
FsCL,OP,Pt
FsNO,P-
FsNO,P-
FsN;P~

F¢HNP,

F6Br2P2Pt

FsCl,P,Pd

FeCl,P,Pt

F4NP,
FeP~

F702PSC
F702PTC

PtBr,(PF'O)PFY

PFPFACIO, ™
PtCl,(PF$0)PF®
PF{'FANO,~
PFPFONO,; ™
PF{FON, -

(1)
F K F

B [ o
“p_LSNHOLP'
() /l; NH 5P\ 3r

F g

PtBrl(PFg)z

PACL,(PF,),

As above with Pd replaced by Pt

N(PF2)s

POF{VOSeF 5
POF{OTeFPF?

(1) =366 (2) ~338

(1) —61.1  (2) —829
(1) =652  (2) ~76.6
(1) —663

(1) =576 (2) ~71.6

(1) —483  (2) —418
(3) =734  (4) =612

—339

—34.5

—-350

—63.3

(1) —93.0
(1) =811  (2) =535
(3) —432

(1-2) 6 (P1-1) 1225
(P2-2) 1324 (P1-2)9
(P2-1)15  (Pt-1) 656
(Pt-2) 674

(P-1) 1212 (P2-2) 1318

(1-2) <02 (1-3) 882
(2-3)797  (I-N) 115
(2-N}39  (3-N) <02
(4-N)34  (P5-4) 161
(P6-1) +14.7 (P6-2) F209.2
(P6-3) <02 (1-7) 1.0
(2-7)31.0  (3-T) <02
@763  (1-4) <02
(2-4) 140 (3-4) <02

LJ(P-F) —1331.4

3J(P-F) +8.7 *“J(F-F) +42
2J(Pt-F) +617.0

1J(P-F) — 1406 3J(P-F) +22.8
4J(F-F) +43

1J(P-F) —13259

3J(P-F) +70 *J(F-F) +38
2J(Pt-F) +629.0

(P-F) 770
(P-1) 1064

(1-3)19  (2-3)178
(P-1) 1042

725

698
725
698
698
698

764

745

745

745

714
705
700
700
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.

FgH,NiP, Ni(PF,H), -77.1 1J(P-F) 1040 3J(P-F) 48 769
2J(F-H) 50

FgOPV F3;VOPF{IF?® 1) —-727 (2) —748 (1-2) 80 (P-1) = (P-2) =938 770

F,,Br,P,Rh, [RhBr(PF;), 1, —15.8 LJ(P-F) —13326 745
3J(P-F) +21.1 *J(F-F) +4.7
2J(Rh-F) —31.4

F,,Cl,P4Rh, As above with Br replaced by Cl —16.9 LJ(P-F) —1328.7 745
3J(P-F) +19.1 *J(F-F) +44

2J(Rh-F) —316
(F;sNP;), (FP=NPF{-?), (1) —590 (2) —844 (P-1) 783 (P-2) 769 774
(3) —-710 (P-3) 977

Flunorine bonded to sulphur

CFH;0,S CHY-SO,F" +60.24 (1-2) +54 (F-C) +22.1 180

CF,H,CIN,O,PS, cis,cis-NPCINHCH 3(NSOF), +72.5 _ (P-F) 2.5 692

CFsH,BrS FUSF@-CHSBr 1) =755 {2) +60.1 (1-2) 1502 (2-3) 7.4 699

CFsH,S FUSF@-CHY (1) +80.7 (2) +70.5 (1-2) 150 (2-3)9.75 699

CFsN,O,S, C(NSOF,), +46.0 181

C,F,HcCIN,O,PS,  cis,cis-NPCINHE(NSOF), +724 (P-F) 2.6 692

trans,trans-isomer +72.6 (P-F) 13

C,F;HgN;O,PS, cis-NP(NHMe),(NSOF), +732 (P-F)23 692

C,FsH,ClOS FWOSF@-CHY-COCI (1) +769 (2) +71.1 (1-2) 157 (2-3) 6.0 699

C,FsH;0,8 FWSF@-CHY-CO,H (1) +776  (2) +709 (1-2) 154 (2-3) 6.5 699

)
C,FoNS Nzé\«' P (1) +985 (2) +77.2 (1-2) 31.2 (1-3) 210.6 205
A" (3) +66.7 (2-3) 2080 (1-4) 216
CF,CF{ WF (2-4)36  (3-4)30

149
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C,FoHB1S,

CoF10S;
C;FsH;08

C,FHNOS

C,F,H3CINO,S,
C,F,HoNO,S,
C,F,H,;N;0,PS,

C,F3;HgNS

C4F3H8NS

C,F;H,ClO,8
C4F1 oNzOS
CsFsHAsSNOgReS
C¢FH;0S

C¢FH;0,S
CeF3H0S
Ce¢FgAsMnN,0,S

CsFsAsMnOgS
C6F3ASN205RCS

FOFPS-C(Br)=CH-SFPF*®

FWFPS-C=C-SF,F
FUOSF@-CHY-COCH,

CNS(O)F

CH,;-CHCI-CH(CH,)-N(SO,F),
CH,;-CH,-CH(CH;)-N(SO,F),
cis-NP(NHEL),(NSOF),

li>NSF3
QNSFZF
2)(1)

FWOSFP-CHY-CCI-CH,-CO-O
(CF,),CF-N=SF{)=N-COF
[Re(CO)sHNSOF’ ]+ AsFg~
CsHsS(O)F

CeHSO,F

CeHsS(O)FPF

[Mn(CO)sNC-NSF{M]* AsFe~

[Mn(CO)sNC-NSOF{)]* AsFg~

[Re(CO)sNC-NSF{]* AsFe~

(1)) +73.2
(2)(3) +64.7, +60.4

(1) +67.1  (2) +79.7
(1) +800  (2) +704

(—)39.7

+59.0
+59.2
+729

(—)57.8

(1) (—)60.8 (2) (—)33.18

(1) +80.1  (2) +689
(1) +589

(1) +525

+6.5

+65.3
(1) +1020 (2) +66.0
(1) +48.6

(1) +48.4
(1) +46.3

(1-2)(3-4) 154, 155

(1-2) 148
(12151 (2-3)9

(P-F) 2.1

(1-2) 541  (2-H) 133
(1-2) 152 (2-3)75

(F-C1)82 (F-C2) 4.1

(F-C3)19 (F-C4) 32
(F-C1)243 (F-C2) 04
(F-C4) 0.5

(1-2) 1624  (1-C1) 20.1
(1-C2) 65 (1-C4) 14

(2-C1) 0.5

224

224
699

15

397
397
692

715

715

699
246
724
588

588

588

734

734
734
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,FH,0;8 /i OSO,F +38.15 737
C,FH;,;0;8 +385 737

OSO,F
C.F,H,NS C6H5-CH52’-N=SF3" (—)67.4 (1-2) 102 715
C,F;H,006S, (PSO,F) 2-ex0,5-ex0  (2)(5) +38.4 737

2-exo,5-endo (2) +386  (5) +373
2-exo,7-anti (2) +386  (7) +373
2-exo0,7-syn (2) +37.8 (7)) +37.15
H
C,F,H,,0,8, [;m FSO,- Sexo (1) +38.4 737
5-endo (1) +38.65
(1)
0S0,F Tanti (1) +38.5
T-syn (1) +37.55
C,F,H,,N,O;S, (FSO,N=),S-NEt-CO-NBu' +60.16 345
CHIS)SF(Z)F(I)

CsF,0H0.S, HO.C \ZH 4 (1)(3) +80.8, +78.5 (1-2)(3-4) 153, 160 699

| (2)@4) +719, +674 (2-5)(4-6) 7.4, 7.6

F(J)F?’SCH';’] o) O
CyF,H, 3N, OS, (FSO,N=),S-NBu"-CO-NBu' +60.7 345
(1) +83.65 (2) +81.88 (1-2) 160.9 345

CsF1oH13N4OS;

(FAOFPSN=),S-NBu'-CO-NBu'

0s€
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C,,F3H 4NS
[ELaE1 = S CGHSOSF3
Cy2F;H,,08 (CsH5),SF,(0)
C12F2H,08 (C¢H5),SF,
C14F3H12NS @ @
N
SF;

C,sFH,sCI;N,OP,S NPCI,NPCI(NPPh;)NSOF
C.sF>H,sCIN,O,P,S, NPCI(NPPh;)(NSOF),

Cy5F140,8 (CF,),
(1 )F\
|
S;
OF
(CF3),
FHO.S FSO,0H
FCI,N;0OP,S (NPCl1,),NSOF
F,H,NOS H,NSOF,
F,CI,N;0,PS, cis-NPCl,(NSOF),
F,0,8 SO,F,
F3NOS, FWMS(O)NSFP
F,HAuO,,S, H[Au(SO;F),]

F4AuCu0,,S, Cu[Au(SO;F),]

(=) 415

+100.7

+68 (F-C1) 4.5
(F-C4) 1.7

(=) 472

+72.7 3J(P-F) 5

+70.0 3J(P-F) 3

(1) +104

+415

+759 3J(P-F) 3

+485

+732 (P-F) 1

+335

(1) +530 (2) +584 (1-2) 16

+46.5

+454

(F-C2) 4.5

SJ(P-F) 2

715

609
706

715

751
751

379

724
751
724
692,
751
1mn
760
761
761
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
FsN.S, FUOSFE - N=SF®-N=8SF{* (1) +763  (2) +81.5 (1-2) 1555  (1-3) 0.9 760
(3) +395 (4) +57.7 (1-4) <1 (1-5)0.2
(5) +56.0 (2-3) 120  (24)33
(2-5)49 (3-4) 17.0
(3-5) 39 4-5) 11.5
Fs038Sb FUSoFPOSO,F® (1) —129.8 (2) —1148 (1-2) ~100 (2-3)22 724
(3) +40.6
F¢S SF¢ +50 171
F,;HNOSSb SbFPF HNSOFY) (1) +50.8 (1-2) 5.5 724
Fluorine bonded to selenium
CFsH;08e CHY)OSeFPFL 1) +736  (2) +49.2 (1-2) 228 -3y 17 700
(Se-1) 1309  (Se-2) 1324
Ce¢F3H4NO,Se oNO,C¢H,SeF{'F® (1) +3.1 (2) —70.0 (1-2) 1289 731
CeF3HsSe CsHsSeF 5 —240 731
C,F,H,Se CeH;SeF{"CH{ —68.3 (1-2)99 (Se-F) 581 706
(1-Co) 7.0  (F-Cm) 1.1
1-Cp)1.3 (F-C2)88
(1-Ci) 4.7
C,F;H,Se pCH;-CeH,SeF, -226 731
CsF3HgSe 0CH,;CH,-C4H,SeFF? (1) +6.9 (2) =705 731
C,,F;H,,S¢ (CsHs),SeF, —66.8 (Se-F) 581  (F-C1) 49 706
(F-C2)65 (F-C3) 1.0
(F-C4) 14
Fluorine bonded to silicon
—117.8 695

CF,HO,Si™ SiF,O00CH"

se
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CF,N-
CF,NSi~
C,FH,CL,Si
C,F,H,CISi
C,F,H,CISi
C2F3H3Si
C,FH,0,Si"

C,F,H,Si,

C,F,0,8i~

C;3F4H,Si,

C,F,H¢Si

C,F,HeCl,Si,

C,FH(Cl,S1,

SiF,SCN~
SiF4CN~
CH,=CH-SiFCl,
CH,=CH-SiF,Cl
Same as above
CH,=CH-SiF,
SiF,-CH;CO,~

F( 1
¥
F
S
F)
SiF,-CF3CO,~

CH, F
\—Ti{,pa)

F(S)
L si7?

F@%

(CH,=CH),SiF,

SiF,
\
SiF,
Cl
Cl
SiF
iF,
a’ )
cr

—148.7
—130.1
—125.6
—1389
—126.9
—142.7
—120.8

—125.6

—1249

(1) —1242 (2) —1274
(3) —1286 (4) —133.2

—143.8

—135.2, —136.2, —140.2, —1409

—136.2, —1380

(Si-F) 105
3J(F-H) ~ “J(F-H) ~2.8
3J(F-H) ~ *J(F-H) ~3.0

3J(F-4) ~ *J(F-H) ~3.2
(Si-F) 155

(1-2) =30 (1-3) —13.5
1J(Si-F) 408 2J(Si-F) 33.0

(Si-F) 92

(1-2) +41.08 (3-4) +41.88
(1-4) =195 (2-3) —2.10
(1-3) —1532 (2-4) —15.83
1J(Si-F) +405, +413
27(Si-F) +32.0, +30.1

2J(F-C)20 3J(F-C) 3.6

695
695
663
663
704
663
695

708,
709

695

708,
709

663

704

704
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C,F,H4Cl,Si, Cl H —135.7, —136.7 704
H SiF,-SiF,-CH,CH,Cl
F
C.F,H,Si, Site ) — 1400 (1-2) +68 (1-3) +22 717,
|, aF® (2-3) —14.6 *J(Si-F) £348 709
Sifp 2J(Si-F) +39.4
CH, F
C.F. H,Si, i) (1) —132.7 (2) —1302 (1-2) +42.78 (1-3) —15.11 708,
CH, F® (1-4) —2.30 'J(Si-F) +413 709
Sif ) 2J(Si-F) +31.7
(1)
C.FH;Si, CH; TSIt F® (1) —1250 (2) —1370 (1-2) +41.70 (1-3) —15.23 708,
CH, | F® (1-4) —2.08 'J(Si-F) +409, 709
N Sl.. 3
F3) +416
R 2J(Si-F) +32.1, £29.1
Sim,.
C.F,H,Si, . ] F:j: (1) —126.1 (3) —134.2 (1-2) +370 (1-3) —138 708,
CHal  g2F) (1-4) —3.7  (3-4) +370 709
CH;’ F
C.FoH,Si; F (1-2) +330 (5A-5B) +61.0 709

Slf F2
[SiFST e
Sl “"’F(S)

(1-4) <05 (1-3) —15.6

1J(Si-F) 4367, +333, +355, £354

2J(Si-F) +55.2, +34.7

3J(Si-F) +10.5, +1.5 (Si of
bridgehead)

+7.5, £2.5 (Si of Si,F,)

pse
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CsF.H,,Si;

C,F H,,Si;

CoF3H,,NSi
CoF,H,SSi~

CoF.H;Si,

CoF HsSi,

CoF.H,,Si,

CoF.H,,Si,

F (1) —1430 (2) —139.2

l.
CH; Siepa (3) —1420 (4) —137.0

|
F3)

CH, o
\ Si{;l, (1) —1252 (2) —131.4
CH, @) (3) —1356 (4) —139.0
P
CH;3 “F@
[(CH3),CH];NSiF, —1458
SiF,SCeHs™ —1255
F(l)
. F@®
aF3
'“"F
F
.,F(3)
Sl““'F
(1)
cH, §
/17&\?2, (1) —1357 (2) —137.7
si-F?
CHy L
(1)
cH, | (1) —1339  (2) —13922

/Si\Fm (3) —1422 (4) —13638
CH Lo

|
F®

(1-2)(3-4) +6, +7
(1-4)(2-3) +2, +2
(1-3) —18 (-4 11

(1-2) —14.56 (1-3) +43.97
(1-4) =230 (2-3) —2.22
(2-4) +45.05 (3-4) —14.50

4J(F-H) 2.0

(1-2) +25 (1-3) =15
(2-3) —13.5

(1-2) +148 (1-3)(2-3) —17.1,
—-9.2

(1-2) +7  (1-3) +3
(14) —145 (2-3) 110
1J(Si-F) + 347 2J(Si-F) +374

(1-2) +6.4(av.)
(1-4)(2-3) +3.4, +2.9
(1-3) —13.8(@av.)
17(Si-F) +348(av.)
2J(Si-F) +36.6

717,
709

YA
709

732
695

709

709

717

717,
709
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
CoF4H,,Si, CH,=CH-CH, §iF,SiF,-CH,CH,CH, —1354, —136.2 708
C,F,H,,NSi (CH3CH,CHY),NSiF{’CHY —135.5 (1-2) 4.5 (1-3) 25 732
(Si-F) 262
Fll)
.
C,F,H,4Si; cHy S S pa) (1) —150.5 (2) —141.5 (1-2)(3-4) +10, +6 77
(3) —1442 (4) —1364 (1-4)(2-3) +2, +2
CH, —F (1-3) =15 (2-4) —11
F(3)
F(l)
CH, |
C,F.H,4Si; ﬂ/s'\““ (1) —1398  (2) —1442 (1-2)(3-4) +8, +7 n7
(3) —1350 (4) —136.2 (1-4)(2-3) ~0
CH, ,Si//F“" 3) 4) —
CH;| (1-3) —18  (2-4) —8
F(3)
CsF2H,,N,Si, FWSi(CHP),N-Si(CH,), N(SiMe, F)-Si(CH,), —1346 (1-2) 6.2 730
CsF3H,sNSi [CH;CH(CH,CH,)],NSiF, Isomer [a] —145.7 “J(F-H) 20 (Si-F) 2076 732
Isomer [b] —1450
CsF3H, 5N, Si, F®(CH$),Si-NH-Si(CHS), N [Si(CHS?),F V], (1) —1335 (2) —131.9 (1-3)(2-4) 74, 6.15 730
(1-5)(2-5) 1.2, 1.0
. F®
CsF4H 6Si, CH CH, | (1) —1359 (2) —1384 717
3 l\1:(2)
CH
) si-F

CH, [

95¢
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CgF,H,Si;

CsF,H, 651,

CeF,H, 651,
CyFH,4N;Si,

CoF,H,4N,08i;
CoF;H;7N;3Si;

C1oF 4H3051;

C10F4H2()Si2

F(l)
|
CH :
C 3 SI\F(Z)
CH; /_F®
CH, §1
F{S)

F
|

CH3 Si\F(Z‘
4)
CHﬂ siF

CH, CH,|
F®

CH,=C(CH;)-CH,SiF ;'SiF ,-CH,CH(CH,),
[(CH),8i],N-SiF)-CHP-C(CH;)=N-NCH}"

(CH,)C=N-O-SiF{""N[Si(CH?); 1,
[(CH$):8i];N'SiIF®-N(CH{) N=C(CH{"*),

(1) —151.7 (2) —139.9

(1) —1476 (2) —1446
(3) —1352 (4) —142.5

—-129.7, —131.6
—120.62

—1371
—133.02

(1) —1447 (2) —1449
(3) —1355 (4) —1434

(1) —146.1 (2) —143.7

(12) +8  (1-4) +25
(1-3) —140 (2-4) —124
1J(Si-F) £351 2J(Si-F) +35

(1-2)(3-4) +10, +3
(1-4)(2-3) ~0
(1-3) =17 (24) —10

(1-2)13  (1-3)105
(1-4)19  'J(Si-1) 279.88
3J(Si-1) 4.22

(1-2) 0.85

(1-2) 095  (1-3) 1.3

(1-4 or 5) 0.75 1J(Si-1) 2263
3J(Si-1) 1.1

(1-2)(3-4) +10, +6
(1-4)(2-3) +4, +4
(1-3) =14 (2-4) —10

(1-2) +4  (1-4) +4
(1-3) —140 (2-4) —85
LJ(Si-F) +350

717

7

708
739(b)

740(b)
739(b)

77,
709

77,
709

IS 03 papuoq g

LSE



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C1oF4H,081, CH,=C(CH;)-CH(CHj,)-SiF,SiF ,-CH(CH;)-C(CH;),H — 133.6, —135.2 708
C1oF 4H30N;Sis [((CH$),F18i),N1,8i(CHY), —1330 (1-2) 76 (1-3) 06 730
51(1-2) 1.4
C,,FH;,N,Si CeHsN[SiIF(CH$), "N=C(CH,), ~1372 (1-2) 6.2 (Si-1) 283.2 742(b)
C,1FH,(NSi CsH;sSiIFV [C(CH$); 'NH-CH, —158.48 (1-2) 0.9 (Si-1) 299.3 743(b)
C.:FH,NOSi [(CH{),C1,SiFY-O-N=C(CHs), —1576 (1-2) 1.3 740(b)
C,2FH;30N;0,Si, [(CH,),C=N-O1,SiF"-N[Si(CH¥), ], —1355 (1-2) 1.0 740(b)
C12FH34N;3Sis [CH,NSi(CHP); 1,SiFV-NHC(CH ;)4 ~122.82 (1-2) 1.2 743(b)
C1,F,H,5N,Si [(n-C5H,),N1,SiF —146.2 SJ(F-H) 1.5 (Si-F) 221 732
C;,F,H;;,N,Si, [(CH$),CH® N Si(CH); 1,SiF{" —121.12 (1-2) 0.7 (1-3) 1.75 381(b)
(1-4) 0.6 (Si-F) 238.0
F(l)

C12FH,4Si, lSi\Fm (1) —1368 (2) —149.7 (1-2) +10  (1-4) =35 717,

\ " (1-3) =170 (2-4) —86 709

G- F (Si-F) +353
P
C,2F4H,.Si; CH,=C(CH;)-C(CH3),SiF;‘SiF,-C(CH;),"CH(CH;), —134.5, —136.3, —138.8, —139.9 708
C1,F6H,4Sis CH,=C(CH3)-C(CH;),SiF,‘SiF{"-8iF,-C(CH;), CH(CH;), (1) —135.4 708
C,3FH, NOSi (CH;3),C=N-O-SiF"(C4H;)-C(CH®); —159.3 (1-2) 09 740(b)
C,;FH,¢NOSi (CH;),C=NO-SiF'*[C(CH{); ], —1572 1-2)12 740(b)
C,3F,H,6N,08i, (CH,)sC=N-O-SiF{")-N[C(CH?), ]-Si(CHS); —1343 (1-2) 085  (1-3) L. 740(b)
C4FH,;CINPSi (CH;)CSiF(CsH;5)'N[C(CH;); ]-PCl, —155.1 (P-F) 36 733(b)
C;4FH,3Cl;GeNSi (CH$);C-Si(CgH3)FV-N[C(CHs;); 1-GeCl, —1384 (1-2) 1.2 (Si-F) 275.4 733(b)
C4FH,3N,Si (CH3);C-C(CH3)=N-N(CgH;)-SiF(CH®), —1376 (1-2) 62 (Si-F) 282.6 742(b)
C,4FH,gNOSi (CH,)sC=N-O-SiF' [C(CHP); 1, —1572 (1-2) 1.1 740(b)
C,.F3H,4NSi, (CH$);C-SiF¥(C4H ) N[CH(CH3;), ]-SiF{-PCH{® (1) —12329 (2) —121.78 (1,24)55 (4-5) 11 743(b)
(3) —160.07 (3-4) 2.2 (1-2) 40

(Si-1,2) 275.0 (Si-3) 283.1
3J(Si-1,2) 1.5

85¢
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C,4F3H,,NSi,

C;sFH,oN3Si;

C,5F3H26NSi,

C15F3H,6NSi,

C,sFH;oN,Si
C;6FH;NSi
C,sFH,,NOSi
Cy6F3H4aN38ig

Cy7FH;34N;35i;

C,7F3H2,NSi,

CsFH,;¢NSi
C13FH;35N3Sis

(CHY);C-SiF*'(C¢H ;) N[C(CH;); -SiF@H™ (1) =71.73
[(CH$),CH-N-Si(CH{); ],SiF""NH-CH(CH3), —116.85

(CHS");CSiF*Y(C¢H ) N(CHS?)-SiF?-C(CHYY), (1) —163.5 (2) —1439
(CH$");CSiFY(CeH;)-N[C(CH;); ]-SiFP’CHYY (1) —151.05 (2) —118.8, —117.9
CeHsN[SiF(CHP)CsHs)]N=C(CH3), —1463
(CHP);C-SiF*(CgHs)'NH-C4H —160.95
(CH,)sC=N-O-SiFV[C(CH);]-C¢H —159.5

[(CH§);S8i'N(CH3)],SiF"-N[(C(CHY"); ] SiF§)-C(CHS"),

(1) —1134 (2) —128.52

[(CHY),Si-N(CH)],SiIF-NH-CeH,(CH,);—24,6  —118.77

(CH$);CSiFY(CeH; ) N(CeH)-SiFP'CHY? (1) —158.53 (2) —129.0, —127.8

(CeHs),SiF-NH-C¢H; —151.55
(CH?),Si-N[CH(CH%"), ] SiIFV [NH-CH(CH3), ] N(C¢H,) Si(CH®), —119.14

(1-3) 1.25  (2-4) 84
(1-4) 5 (Si-1) 284.89
(Si-2) 280.1

(1213 (1-3)07
LJ(Si-F) 2429

3J(Si-F) 1.2

(1-2)75  (1-3) 11

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

(Si-2) 298.1 (Si-1) 284.8
(2A-2B) 36 (2-3) 5.2

(1-3) 1.8  (1-4) 1.6
LJ(Si-1) 280 1J(Si-2) 274.4
3J(Si-1) 67 *J(Si2) 1.9
(1-2)63  (Si-F) 2832
(1-2)07  (Si-F) 296.1
(1-2) 1.0

(1-3) 1.0 (2-4)(1-4) 1.3, 0.4

(1-5)(2-5) 0.8
1J(Si-1) 230.7 2J(Si-2) 295.4
3J(Si-) 2.9

(1-2) 1.1 (1-3) 1.5
1J(Si-F) 227.1 3J(Si-F) 0.6

(2A-2B) 42
(1-4) 0.65
(1-3) 1.1
17(Si-2) 273.6
(Si-F) 282.3
(1-2)(1-4) 0.65, 1.0 (1-3) 1.2
LJ(Si-F) 239.7 3J(Si-F) 3.0

(1-2) 45,5
(2-4) 5
17(Si-1) 295.7

743(b)

381(b)

743(b)

743(b)

742(b)
743(b)
740(b)

381(b)

381(b)

743(b)

743(b)
381(b)

IS 0) papuoq 4

65¢



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C;8FH3gN3Si3 (CH®);8i-N[CH(CH,), ]-SiF(NH-C¢Hs)'N[CH(CH,), ]'Si(CH3); —118.87 (1-2) 0.85 LJ(Si-F) 235.7 381(b)
3J(Si-F) 1.1
CysF3H;35N3Si, [(CHS),Si-N(CH{M) 1L,SIFM-N{C(CH;)3 ] SiFP-CeHs (1) —113.05 (2) —124.3 (1-3) 1.3 (1-4) 1.8 743(b)
1J(Si-1) 236.9
tJ(Si-2) 269.9
3J(8i-2) 2.2
C,sFH;33N;30,8Si, [(CH;)sC=N-01,SiF":N[Si(CH®), ]-C(CHY), - 1330 (1-2) 1.1 (1-3) 0.9 740(b)
C,9F3HgN3Si, [(CH$)3Si-N-CH(CHj,), ],SiF*-N[CH(CH};), ]-SiF?-C(CHj), 381(b})
(1) —112.6 (2) —133.6 (1-3) 14 1J(Si-1) 2349
1J(Si-2) 299.4
C,0FH4,N;Si; (CH®)3Si-N[CH(CH$Y), ] SiF " [NH-CH(CH$"), ]-N[Si(CH$); ]-C¢H3(CH;),-3.5 381(b)
—119.28 (1-2)(1-3) 0.6, 0.9
(1-4)(1-5) 14, 14
1J(Si-F) 239.9
3J(Si-F) 3.4
C,oF;H,508i, [Bu'SiF(C¢H;)1,0 —152.3, —1522 4J(F-H) 0.7 740(b)
C,0F3H,NSI, (CH3);CSiF*(CgH ;) N[C(CH;); ] SiFP-CHss (1) —153.57 (2) —126.1 LJ(Si-1) 283.2 743(b)
1J(Si-2) 270.4
C2 FH4N;Si; (CH),Si-N[CH(CH$"), ]-SiFY [NH-CH(CH;), I'N[Si(CH$); -CsH,(CH3)3—2,4,6 381(b)
—11797 (1-2)(1-3) 1.2, 1.1
(1-4) 1.0 LJ(Si-F) 235.9
37(8i-F) 2.7, 0.5
C,1FH44N3Si; (CH);3Si-N[C(CH$Y)5 ]-SiF [NH-C(CHY"); ]-N[Si(CH$); ]-CsH,-CH5-p 381(b)
—112.00, —111.80 (1-2)(1-3) 0.7, 1.5
(1-4)(1-5) 0.7, 0.8
1J(Si-F) 236.8
3J(Si-F) 355, 09
C,,F,H36N,Si; [(CHY);Si'N-C¢H3Me,-3,5)],SiFY —130.07 (1-2) 0.8 LJ(Si-F) 229.1 381(b)

3J(Si-F) 0.7

09¢
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C1F3H N8I,

C14F3Ha2N38i,

C24F3H50N3Si4

C26FH4N;Si;

C30FH,6N;Si;
Ci34F3Hs4N,8i,

(CsF,H,Si),
(C4F,H4Si),
(C4F2H,Si),
(C4F4HgSi),

(CsFzH0Si),
F4ClO5Si~
F,NO,Si~
F,NO,Si~
FN,Si™
F.Si
FeHgN,Si
FeCs,Si
FeK,Si

(CH$"),Si-N[CH(CHS), }-SiF [NCH(CH3), Si(CH3); ] N(CsHs) SiF$-CgHs

(CHSY),S8i-N[CH(CH,), I'SiF [N(CsHs)(Si(CHSY);) [ N[CH(CH}), ] SiFY)-CcHs

(1) —1125 (2) —131.0

(1-3) 13 'J(Si-1) 2359
17(Si-2) 271.3
3J(Si-F) 1.8

(1) —=1160 (2) —126.8, —128.1 (1-3)(1-4) 1.2, 1.5

11(Si-1) 271.7
1J(Si-2) 235.1

(CH$);Si'N[CH(CHa), ]-SiF® [N(Si(CH3); (CH(CH3),) ] N(CsH3Me,-3,5)-SiF-C(CHE),

[(CHD),Si-'N(CeH3Me,-3,5)1,SiFV-NH-C(CH,)5

[(CH),Si-N(CsH 3 Me,-3,5)1,SiF V- NH-C¢H;Me,-3,5

(1) —1126 (2) —137.7

—121.6

—124.07

[(CH$),Si-N-CsH;Me,-3,51,8iF 1 N(CgH 3 Me,-3,5)-SiF-C(CHE),

—[CH(CH,)-CH,SiF,],—

— [CH(CH,)-CH(CH3)-SiF; J,—

—[C(CH;),-CH; SiF, ],—

— (CH(CH;)-CH(CH,) SizFa li—

— [C(CH3),"CH(CH;)-SiF, ], —

SiF,ClO;~
SiF,NO,"~
SiF,NO,"~
SiF,N3~
SiF,
(NH,),SiF,
Cs,SiF
K.SiFg

(1) —1189 (2) —1423

cis-butene polymer
trans-butene polymer

—135.7
—136.5
—1423
—136.0
—158.8
—1399
—-1219
—136.9

(1-3) 1.4 (2-4) 1.0
1J(Si-1) 2369

1J(8Si-2) 296.3 3J(Si-F) 1.8
(1-2) 1.0 LJ(Si-F) 232.2
3J(Si-F) 0.4

(1-2) 1.1 LJ(Si-F) 228.9

(1-3)14  (2-4)09
1J(Si-1) 231.1
14(Si-2) 2972
2F-F) 21 'J(SiF) +314
1J(Si-F) +324.5
1J(Si-F) +323.7
17(Si-F) 3532
3549
1J(Si-F) 3329

(Si-F) 150

(Si-F) 132
(Si-F) 172

381(b)

381(b)

381(b)

381(b)

381(b)
381(b)

IS 03 papuoq §

709
709
709
709

709
695

695

695

695

695

762(b)

762(b) @
762(b) =



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
F¢Na,Si Na,SiF¢ —1589 762(b)
F¢Rb,Si Rb,SiF, —1389 762(b)
FeSi?~ SiFg?~ —1250 (Si-F) 110 762(b)
Fluorine bonded to tin
F,Sn SnF, —87.0 756
F¢HgN,Sn (NH.,),SnF¢ 1639 762(b)
F¢BSn SnF{'BF, (1) —189.7 756
FeCs,Sn Cs,SnFg —1419 762(b)
F¢Na,Sn Na,SnF, -1949 762(b)
F¢Rb,Sn Rb,SnF 1549 762(b)
FoBSn, Sn,F'BF, (1) —89.0 756
F;;BSn, Sn,FBF, (1) —81.7 756
F,3BSn;, Sn;F{"BF, (1) —88.8 756
Fluorine bonded to tantalum
CF;H;0Ta"™ FTaF,OCH;" 1) +11 (2) +16 (1-2) 37 701
C;FsHsNOTa" [Ta(ON=CMe,)F{F?1" ) +13 @) +33 (1-2) 51 701
C.FsHgO,Ta TaF{F?-CH;CO,CH,CH; (1) +709 (2) +107.7 718
C4FsH,(NTa TaF'F?-NEt, (1) +328 2) +3.2 720
C¢FsHs;OTa™ [Ta(OPh)FPF? ]~ (1) +29.5 2) +17 (1-2) 35 701
CgF,H,;N,Ta [TaF,NEt,"HNEt; ] +41.1 720
CgF oH;;N,Ta, trans-[TaF{)(HNEt,),]* TaF¢~ (1) +46.3 720
F2
C,,F3H;,N;Ta* EtzN\Tla/F‘z’ (1) —123 (2) +42.6 720

EL,NH™ | F®
NHEt,

79¢
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CyoFsH ,Cl;0PTa  TaFPF®-(pCl-CeH,),PO (1) +600  (2) +87.3 (1-2) 26 752
CgFsH,;,Cl;PSTa As above with O replaced by S (1) +839  (2) +103.0 (1-2) 25 752
C,sFsH,sOPTa As above with C1 replaced by H (1) +568  (2) +8L6 (1-2) 26 752,
718
C1sFsH;50,Ta TaFPF2.(CsH;s0)PO (1) +69.6  (2) +106.0 718
C,sFsH,sPSeTa TaFPFA(CgH;)sPSe (1) +826  (2) +929 (1-2) 25 752
C,,FsH;,0PTa TaFQF?(CH,-CeH,); PO ortho (1) +540  (2) +754 (1-2) 26 752
meta +55.7 +79.8 28
para +55.1 +779 28
C;1FsH,;,0;PSTa  TaF{'F@-(pCH;0-CeH,)sPS (1) +792  (2) +86.3 (1-2) 25 752
C,,F;H,,0,PTa TaFPFO(pCH,0-CeH,)s PO (1) =537  (2) +68.6 {1-2) 26 752
C, FsH,,PSTa TaFQPFE(CH,CgH,),PS ortho (1) +80.5  (2) +904 (1-2) 25 752
meta +81.5 +94.1 26
para +80.7 +93.1 26
C14F Hs,P,Ta" [BusP-TaF,-PBu;]* +63.8 753 ;
C,4FsH,;NeTa, (Et,N), TaF$)(NHEL,)-F? TaF ,(NHEt, )(NEt,), (1) +287  (2) —646 720 g
FsOTa?" TaF{PF®(0)? - (1) —16.5 (2) —100 (1-2) 37.5 701 2
Fe¢Ta™ TaFe~ +39 701, S
753 =
F;,OTa?~ [FUTaFP-O-F,TaF)?~ (1) +83  (2) +32 (1-2) 34 701
Fluorine bonded to tellurium
CFH,O,Te cis-HO- TeFMFPF®:OCHYY (1) —344 (2) —49.5 (1-2) 167 (1-3) 145 697
(3) =503 2-3) 79 (-4)1.2
{Te-1) 3250 (Te-2,3) 3464
trans-HO - TeF{-OCHY —51.5 (1-2) 1.6 (Te-1) 3569
C,F,H4Te (CH?),TeF{ —123.5 (1-2) 7.5 (F-C) 10.5 706
C,F,HsO,Te cis-(Me?0), TeF3'F$ (1) —520 2) -620 (1-2} 150 (2-3) 14 697
(Te-1) 3348 (Te-2) 3519 w
trans-(Me2Q), TeF) —68.8 (1-2) 1.7 (Te-1) 3672 2



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref.
C4FsH;0NO,Te (CH3;0CHNMe,)* (TeOFVFP)~ (1) (—)245 (2) (—)40.1 (1-2) 175 719
CosFsHgNOTe (CsHsNCH3)* (TeOFUF@)~ (1) (—)232 (2)(—)388 (1-2) 175 719
C,F,H;Te CeH;sTeF{"CH{ —1235 (1-2) 80 (1-C2) 9.7 706
(1-Ci) 5.8 {1-Coj 6.1
(1-Cm) 13 (1-Cp) 1.0
Cy,F,H o Te (CsHs),TeF, —126.7 (Te-F) 540 (F-C1) 53 706
(F-C2)6.1 (F-C3)12
(F-C4) 1.1
F,H,0,Te cis-(HO),; TeF,F, (1) =33.0 (2) —42.0 (1-2) 155 (Te-1) 3247 697
(Te-2) 3307
trans-isomer —41.0 (Te-F) 3443
FCl;0TeTi TiCl,0TeFF@ (1) —432 - (2) —43.7 766
F,OSbTe SbF,OTeF{VF@ (1) —405 (2) —50.8 (1-2) 188 771
F;0Cl;0,Te,Ti TiCl,(OTeF{'F?), (1) —446 (2) —44.1 (Te-2) 3600 766
F,30,5bTe, SbF3(OTeF{'F®), (1) -399 (2) —50.0 (1-2) 188 771
F,sClO;3TesTi TiCl{OTeF{'F?), (1) —450 (2) —455 766
F,510,Te; (O)N(OTeF{F®), (1) -339 (2) —439 (1-2) 179 700
F,00,Te,Ti Ti(OTeF{'F?), (1) —451 (2) —478 (1-2) 188 (Te-1) 3595 766
F,00,Te Xe As above with Ti replaced by Xe (1) -394 (2) —472 (1-2) 188 (Xe-1) 59 763
F,005Te Xe As above with Ti replaced by Xe(0) (1) -358 (2) —478 (1-2) 183 (Xe-1) 55 763,
Xe-2) 4 773
F,510sTes I(OTeF{F?), (1) —28.0(ax), —34.6(eq) (leg-2cq) 188 700
(2) —35.8(ax), —45.5(eq)
F30Cs06TesTi Cs, [Ti(OTeFPFP)6 ] (1) —463  (2) —345 (1-2) 181 766
Fluorine bonded to titanium
C,F,N,S,Ti*~ cis-TiF4(SCN),2~ (1) +1546 (2) +207.7 (1-2) 39.0 695

trans-isomer

(1) trans to ligand

+230.6

y9t
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C.F,00.Ti?" ¢is-TiF ,(CF,CO,)?~ (1) +1452  (2) +180.3 (1-2) 382 695
(1) trans to ligand
trans-isomer +2034
C12F H36NgO,P,Ti  TiF4{[CH3),N1:P(O)}, (1) +1320 (2) +18656 (1-2) 40 746
C,sFsH,sN,OTi [TiIFPF®C,HNO |NEt, (1) +102.5 (2) +1420 {1-2) 39 747
C,sFsHaoN,O6TiW  [FPI0, W(C,0,)TiFVFP 1[NEt, ], (1) +1352  (2) +192.6 (W-3) 103 747
(3) +66.5
CisFsHioN,0,Ti;,  [FOFPTI(C,0,)TiF,F,][NEt, ]; (1) 42030 (2) +137.5 (1-2) 39.5 747
C,.F,H;,0,P,Ti TiF,F,[(C4Ho)sPO 1, (1) +1285 (2) +174.1 (1-2) 4 746
C14F4H;,04P,Ti TiF,F,[(CsH,0),PO1, (1) +141.2  (2) +208.0 (1-2) 40 746
C36F H300,P,Ti TiF,F, [(CeHs);sPO 1, (1) +1356 (2) +192.0 (1-2) 42 746
F(Cl,0,Ti%~ TiF,F;(Cl0,);%~ (1) +1505 (2) +215.4 (1-2) 346 695
F,NTi?~ TiF,F,(N3),~ (1) +1408 (2) +163.0 (1-2) 354 695
oy
Fluorine bonded to uranium g
[+3
CF;H,0U FOUFPOCH, (1) +707.7 (2) +647 (1-2) 16.9 702 ;
=
Fluorine bonded to tungsten
C,FsH,0,W,2~ [WOF,OCH,CH,0WOF, ]2~ (1) 405  (2) =110 (1-2) 75 (1-3) 55 711
{3) —106.0 (ratio 2:1:1) (2-3) 66
C3FH,N,0,W~ [W(NCONH,)F,(OEt)]~ (1) ~100 (2} —280 (1-2) 70 (1-3) 70 711
(3) —67.0 (ratio 2:1:1) (2-3) 70
C;F.H,N,0, W™ [W(NCONH,)F ,(OCH,CH,0H)]" (1) ~25-  (2) —230 (1-2) 70 {1-3) 70 711
(3) ~73.5 (ratio 2:1:1) (2-3) 72
C,F,H,OSW~ [WOF4(SBu)]~ 1) +100 2) -220 (1-2) 90 (1-3) 50 711
(3) ~100.0 (ratio 2:1:1) (2-3) 45
C4F,H,(]NOW~ [WOF 4(NEt,)]™ {1) —-53.0 (2) —79.5 (1-2) 78 (1-3) 55 711
(3) —93.0 (ratio 2:1:1) (2-3) 60 (W-1) 78 @
CsF,H,50,P,W WO,F,(OPMe;), —66.9 729(a) o



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

CeF H NOW™ [W{NBu)F,(OCH,CH;)]~ (1) =270 (2) —505 (1-2) 60 (1-3) 68 711
(3) —108.0 (ratio 2:1:1) (2-3) 62

CsF H{,NO,W~ [W(NBu)F,(OCH,CH,0H)1~ (1) =200 (2) —380 (1-2) 63 (1-3) 59 711
(3) —101.5 (ratio 2:1:1) (2-3) 62

CgF H gN,W™ [W(NBu)F4(NEt,)1~ (1) =770 (2) —86.5 (1-2) 81 (1-3) 58 711
(3) —104.0 (ratio 2:1:1) (2-3) 60

CioF2H oN,O,W [WO,F;(CsH;NO)INEt, —65.7 729(a)

C,oFgH,,N,0,W,2~ [W(NBu)F,OCH,CH,OW(NBu)F,]?~ (1) —145 (2) —355 (1-2) 63 (1-3) 59 711
(3) —97.5 (ratio 2:1:1) (2-3) 62

C;,F3H;,NO;PW [WO,F;(OPMe,) ]NEt, —74.0(ax), —92.8(eq) 729(a)

C,,F,H,,N,O,W WO, F,(2-CH;C;H,NO), —64.9 729(a)

Cy,F,H  N,O,W WO,F,(3-CH;CsH,NO), —65.8 729(a)

C,,FH [N,OW WO,F,(4-CH;CsH,NO), —65.6 729(a)

C12F H o N,OgW WO,F,(4-CH;0CsH,;NO), —67.2 729(a)

C,3F3H,;5N,0,W [WO,F3(CsHsNO)NEt, —749(ax), —92.1(eq) (F-F) 65 729(a)

C4F3H,,N, 0, W [WO,F;(2-CH,CH,NO)INEt, —73.2(ax), —93.6(eq) 729(a)

C,4F3H;,N,0,W [WO,F;3(3-CH;CsH,NO)INEt, —75.1(ax), —92.0(eq) (W-F,,) 107 729(a)

C4F3H;-N,0,W [WO,F;(4-CH,CsH,NO)INEL, —74.6(ax), —92.8(eq) (W-F,) 73 729(a)

C,,F3H,,N,O,W [WO,F;(4-CH;0C;H,NO)]NEt, —76.1(ax), —91.4(eq) 729(a)

CssFH5 N,OP W W(N,CsH;3(NO,),)(Ph,PCH,CH,PPh,),F —1739 (P-F) 40 394

FeH;,056W ;35 [H,W,3F¢Os6 JHg =+ 82.5 relative to CF3;CO,H 765

FsOWXe FOXeFAWOFY) (1) —2289 (2) —168.8 (1-2) 275 (2-3) 50 755
(3) +135.8 (Xe-1) 6150 (Xe-2) 5016

Fg0,W,Xe FIXeOWFPFAWEFY(0) (1) —240.2 (2) +97.1 (3-4) 61 (2-3) 64 755
3)-720 (@) +73 (Xe-1) 6315

F;0,0,W,Xe FOW(O)FPWEFRF*O)FSXeF® @) trans to (5) (1) +732 (2) —107.8 (5-6) 267 (4-5) 47 755

(3) +119  (4) +121
(5) —1684 (6) —236.7

(2-5) 60 (1-2) 60
(1-5) 60 (2-3) 60
(2-4) 60 (Xe-6) 6260
(Xe-5) 5000

99¢
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Fluorine bonded to xenon

on 3 SXe
F,OXe
FsMoO,SXe
F,0,SWXe
F3O,TeXe

Fl 2O3T€2Xe

F,60,Te;Xe

FWXeOSO,F

Xe(O)F,
FXeO(F)S(0O)OMoOF,
FXeO(F)S(O)OWOF,
FOFPXe(O)OTeFPF

cis-FXe(O)(OTeF2'F),
trans-isomer
FWX(0)OTeF@F),

+100.8

(1) +101.9

(1) +107.1
(1) +1104
(1) +111.8

(2) +106.9

(Xe-1) 6051
(Xe-F) 1115

LJ(Xe-F) 5971

1J(Xe-F) 6131

(1-2) 75 (Xe-2) 1127
(Xe-3) 50

(Xe-1) 986 (Xe-2) 51
(Xe-1) 1197 (Xe-2) 53
(Xe-1) 1056 (Xe-2) 52

755
763
755
755
763

763

763
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368 Fluorine bonded to an element other than carbon
Miscellaneous studies

F-19 NMR has been used to study the behaviour of various fluorine-
containing systems. Thus the following have been investigated: hydrogen
bonding in KF-H;BO,;;”’¢ fluoride ion binding to formamide and
derivatives;””” the hexafluoro complexes of Pt(1v) and Pd(1v) in acidic -and
neutral aqueous solutions of various salts;”’® the aquation and chloride ion
substitution in the hexafluoro complex of Rh(tr);?”° the fluxional behaviour
of the adducts of uranylhexafluoroacetylacetonate ion with Lewis bases;”5°
the self-diffusion of SF¢;’%! the interaction of AlX; (X =NO;7,Cl7)
with NH,F or HF;’%? the ligand distribution in the systems
WSF,-WSCl,~CH,;CN and WS,~WOCI,—~CH;CN;"®* the temperature
dependence of fluoroborate complexes in aqueous solution;’®* the ionic
character of the AuF,-BF, and PtF¢-(BF,), systems;’°2 and the temperature-
dependent gas phase shifts of NF;, PF;, POF;, and PF5.”%% Two general
papers have appeared dealing with the correlation of the atomic charge on
fluorine and the chemical shift in binary fluorides and complex fluoride
ions’86 and the dependence of the chemical shift upon the nature of the ligand
in pseudooctahedral fluoro complexes of transition and main group
elements.”®” Relaxation phenomena have been investigated in aqueous
beryllium fluoride solutions.”®8

Further data are found in the following papers, where F-19 NMR has been
used to characterize the various species: the fluoro complexes of aluminium
with oxygen- and nitrogen-donor ligands;’®® L,HMF, (M = As, P, Sb;
L = CH,;CON(CH3),);"°° the products of the reaction of AsF; with SeOj; in
liquid SO,;"°! methoxyfluoroborates;”®* hydroxytrifluoroborates;”®47°7
BF, ;7%5 azine derivatives of boron;’?® N,F;SnFs;’?® the complexes of
niobium and tantalum pentafluorides with a cyclic tridentate phosphoryl-
containing ligand;’®® the reaction products of PCIF, and Me;N;8%°
tetrafluorodiazadiphosphetidines;®4' derivatives of acetamide containing
difluorophosphine groups;®®* PF,P(GeH;), and C¢H¢PF,P(SiH;),;%%?
(Et,N),FP=NH and (Et{,N)F,PNH,;#%3 some platinum(1v) fluorobromo
complexes;3®* SF¢ arc-decomposition products;®®® S,F, and SF,;?°¢
complexes from SbFs with EtOH®7 and UF,0;%%® complexes from SbF,
with SO; and Se0;;¥°° tantalum and tungsten phenoxyfluorides;®!°
pentafluorotellurate(tv) ion;®!! various oxide, hydroxide, and oxide
hydroxide fluoride compounds of tellurium(1v);®!? UF¢;8'3 VF5;31481% and
K,ZtF (OOH).%!¢



IX. FLUORINE NMR STUDIES IN THE SOLID STATE, EXCLUDING
POLYMERS
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Data 37

A. Data

Molecular formula Structure Ref.
CF;CIsNP CF;-CCl,-N=PCl; 1

CF, CF, 2
C,F,Cl, CFCl,-CFCl, 3,4
C,F3;H¢BOS (CH3),SO-BF, 5
C,FcCI, NP (CF3),CCI-N=PCl, 1
C3;FHySn (CH3)3SnF 6
C;F CI3NP (CF3):C-N=PCl, 1,7
CsF¢HgNND CsHsNH* NbF4~ 8
Cs;FsHgNTa CsHsNH* TaF¢~ 8
CsF,HgBrN mBr-C¢H,NH; " HF,~ 9
C¢F,H CIN mCl-C¢H, NH, " HF,~ 9
C¢F,HsCIN pCl-C¢H,-NH;* HF,~ 9
CeF,HgN CgHsNH;* HF,~ 9
CeF4H, )N, 0CeH,(NH;%), (HF;7), 9
CeF,HoN, mCoH,(NH; ™), (HF,7), 9
C,F,H; N pCH;C.H,NH,* HF,~ 9
C,F,H;;N C¢H;CH,NH,* HF,~ 9
C,F,;H{;NO pCH;0-CgH,-NH;* HF,~ 9
CgFgH,oNSb (CH3CH,),NSbF 10
C,oF¢H:N,Ti (CsHsNH),TiF ¢ 11
CF,H;N (C¢HsCH,);NH,* HF,~ 9
FH,LaO, LaF(OH), 16
FAg AgF 12,13
FAg, Ag,F 14, 17
FCIPb PbFCl 15
F,HCs CsHF, 70
F,HK KHF, 19, 70
F,HLaO LaF,(OH) 16
F,HRb RbHF, 70
F;HsN NH HF, 20
F,AL,OSi Al F,Si0, 18
F,Ca CaF, 21,22, 23
F,Fe FeF, 24, 25,26
F,Mn MnF, 27
F,NaRb,Tb Rb,NaTbF, 28
¥,Pb PbF, 29, 30
F,Pb; oSnp Pby sSng Fy 31
F,Sn SnF, 32
F;HBa BaF,"HF 33
F3HSr SrF,-HF 33
F3HgInO; InF;3H,0 34
FsCe CeF; 11, 23
F3CoK KCoF; 35
F;CsMn CsMnF; 36
F3;CsRb CsRbF; 37
F;Fe FeF, 24, 38

FiLa LaF; 41, 16
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Fluorine NMR studies in the solid state, excluding polymers

Molecular Formula Structure Ref.
F;MnRb RbMnF; 42
F,Nd NdF, 43,11
F3NiK KNiF, 39, 40
F;Pr PrF, 43, 11,44
F.H,Ca CaF,:2HF 33
F,H,BN NH,BF, 45, 46
F4H8N2 N2H6Fz'2HF 47
F.AgB AgBF, 46
F.BCs CsBF, 46
F4C“K2 KzCuF4 48
F,HoLi LiHoF, 49
F4K209Ta4 K2T3.409F4 50
F,LiTb LiTbF, 49
F,K,Sb K,SbF, 51
FsMo MoF; 52
FsRbSn, RbSn,Fs 53
FsSn,Tl TISn,F; 54
F,H,NP NH,PF 45
FgHgGeNz (NH4)2GCF6 45
FoH N, Ti (NH,), TiF, 45, 55
F6H9K3013Zr3 K3Zr304(H202)4(0H)F6 56
Fe¢H; ,FeOgSi FeSiF¢:6H,0 57, 58
FH,,04TiZn ZnTiFg-6H,0 59
FsAsCs CsAsFg 61
FeAsK KAsF, 61
F¢AsRb RbAsF, 61
F¢Cs,KPr Cs,KPrF¢ 28, 63
FGCSZSi CstiF6 62
F¢DgN,Ti (ND,),TiF 60
F¢D,,0¢TiZn ZnTiF¢6D,0 59
F6D34017Si SiF6‘17D20 64
FD400205¢ SeFg ~20D,0 64
FGDSQOZSTC Ter' ~25D20 64
F¢DyNaCs, Cs;NaDyFg 65
F¢DyNakK, K;NaDyFg 65
F¢DyNaRb, Rb,NaDyFg 65
F¢ErNaRb, Rb;NaErF, 28, 63
F,HoNaRb, Rb,NaHoF, 28, 63
FoKP KPF, 60
FeK,Si K,SiF, 62
FoK,Ti K, TiF, 66
Feli,Si Li,SiFs 67
FeMnPb, Pb,MnF 68
F¢NaTaRu, Ru,NaTaF¢ 63
FNa,Si Na,SiF, 62, 67
F¢Rb,Si Rb,SiF 62
F,I IF, 69




Data 373
B. Miscellaneous studies

Various solid solutions have been studied: CaF; osHp04;""
K.Rb, _,HF,;"° KMg,_.MnF; (x=09 to 0.01);* TI,NbO,,.F, .
(x = 0.5,0.55,0.6,0.7,0.8);"* Tl; s TaO; sFo.s;"® Yo.36LUo.355T0.20F 5,71 With
NdF3;7% Yo.7:S10.20F ; 71 with NdF ;;7# fluorinated graphite;”>'7 fluorinated
amorphous silicon;”” fluorinated alumina catalyst;’® and palladium
bis(hexafluoroacetylacetonate) complex on the surface of colloidal silica
particles.”® Great interest has also been shown in intercalating fluorine
compounds into graphite [AsFs,%°-82 BrF, %385 CIF,,377% CIF,/HF,%¢
HF 84 NOSbF,,?! NO,PF,,2” NO,SbF,,*! SbF,,2!#8 apd TaF,®°] and
polyacetylene [AsF;8! and NOSbF,®!]. Miscellanecous studies of the
fluorine-containing salts of tetramethyltetraselenafulvalene,’® of ABF,
perovskites (A = K, Rb, Cs; B = Mg, Ca, Sr, Zn, Cd, Pb),°! of CFCl; and
FClO; enclathrated in D,O hydrates,’? of p-FC¢H,NH, adsorption on
aluminosilicate,®® of CFCl; adsorbed by LiX, NaX, CaX, and strongly
dealuminated zeolites,’* and of the reaction product of pyrene and AsFs!7?
have been reported.
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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.
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A. Data

Data

377

Molecular formula of

Structure of monomer components

monomer components of polymer Ref.
C,F,H,/C;F,/C:F¢ CF,=CH,/CF,=CF,/CF;-CF=CF, 95, 96, 97
C,F,H,/C,F;H CF,=CH,/CF,=CFH 98
C,F;H,/C,F, CF,=CH,/CF,—=CF, 95
C,F,H,/C;F, CF,=CH,/CF, CF=CF, 96, 97
C,F,H, cis- and trans-CFH=CFH 99
C,F,;H, CF,=CH, 100, 101
C,F;H CF,=CFH 103
C,F,Cl CF,=CFCl 102, 104
C,F,/C,H,/C3H, CF,=CF,/CH,=CH,;/CH;-CH=CH, 105
C,F,/C,H,/C4Hg CF,=CF,/CH,=CH,/(CH;),C=CH, 105
C,F,/C3H¢/C H, CF,=CF,/CH;CH=CH,/(CH;),C=CH, 105
C,H,/C,F, CF,=CF,/CH,=CH, 106
C,F,/C;F, CF,=CF,/CF;-CF=CF, 107, 106
C,F, CF,=CF, 108, 109, 107, 110,
111, 112,102, 113
106
C,H,/F,Si SiF,/CH,=CH, 114, 115
C,H,/C3FcO CF,CO-CF;/CH,=CH, 116
C,H¢/C3FO CF;CO-CF;/CH,~CH-CH=CH, 17
C;Hg/F,Si SiF,/CH,;-CH=CH, 114, 115
C4F3H;0, CF;CO-O:CH=CH, 118
C,Fy CF,=CF-CF=CF, 119
C,Hg/F,Si cis-CH; CH=CH-CH,;/SiF, 114, 115
C4Hg/F,Si trans-CH, CH=CH-CH,;/SiF, 114, 115
C,Hg/F,Si (CH,;),C=CH,/SiF, 114, 115
F,Si/CsH;, (CH,;),C=CH-CH,/SiF, 114, 115
C4Hg/CeF¢/Ci,Hog CeF¢/cis-CH,=CH-CH=CH,/C,,H;¢ 120
C4Hg/CeF/CieHy CeF¢/cis-CH,—CH-CH=CH,/C;4H, 120
F,Si/C¢H;, (CH;),C=C(CH,;), 114, 115
C,0FHgNO, 121

oy

B. Miscellaneous studies

Various fluorinated polymers'?? have been studied, and the interactions

of p-fluorocinnamate with poly(N-substituted)acrylamides,

167 fluyoro-

benzyloxycarbonyl and 2-(4-fluorophenyl)-2-propyloxycarbonyl amino acids

with cross-linked polystyrene,

168

membranes!®® have been investigated.

and fluoride ion mobility in ion exchange
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XI. FLUORINE NMR STUDIES USING LIQUID CRYSTAL
SOLUTIONS
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Fluorine NMR studies using liquid crystal solutions

381

Molecular formula Structure Ref.

C,F;H;Hg CF;HgCH, 817

C,F,H, CH,=CF-CF=CH, 818

F
CsFH,N 819
Or

C¢FH; CcFH; 820

Ce¢F,H, 0-, m-, and p-C4F,H, 821

CgFH, (N CgH,-NH,F 822
Cl

C,,FH4,CI,NO 606

ran e pF-CgH, NO,

Cl

C,,FH,gN CH,ysNHLF 823
F

C1,F,HeBrCl al Br 606
F

F,HPSe PF,HSe 824
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XII. BIOLOGICAL APPLICATIONS OF F-19 NMR

As in previous years, space prevents any detailed review of the continuing
interest in biological F-19 NMR. Here we summarize the available data for the
large biological molecules and their interactions, while data for the smaller
molecules, such as fluoro carbohydrates and steroids, are found in the
preceding tables.

The majority of studies have concerned the binding of smaller molecular
weight compounds with proteins. Thus the following have been studied:
binding of fluoride ion to galactose oxidase copper(r),!?3~!2% to bovine
cuprozinc superoxide dismutase,'?%!27 and to oxyhemocyanin,!42
fluoroquine with DNA, tRNA, and poly(A),!28 trifluoromethyl-substituted
nitroaniline diamines with synthetic DNA poly(dA-dT),'?° 5-
fluorodeoxyuridylate with thymidylate synthetase-5,10-methylene-tetra-
hydrofolate3°-14° and with thymidylate synthetase alone,!3*:!4! 1-0-methyl-
di-N-trifluoroacetyl-g-chitobioside ~with wheat germ agglutinin,!32
trifluoroacetylated ferrocytochrome ¢ with yeast cytochrome peroxidase,*??
p-fluorocinnamate with conjugates formed from a-chymotrypsin and poly(N-
acryloyl-B-alanine),'3# trifluoroacetyl dipeptide anilides with elastase,’33 5-
fluoro-L-tryptophan with human serum albumin,’3® fluorine labelled
nitrophenylhaptens with mouse plasmacytoma antibody,*3” fluoropyruvate
with pyruvate kinase and with methylmalonyl-CoA transcarboxylase,'3® N-
trifluoroacetyltryptophan and N-trifluoroacetylphenylalanine with chymo-
trypsin,3° trifluoroacetyl peptide chloromethyl ketones with porcine
pancreatic elastase,’*® and 2-fluoroadenosine triphosphate and 4,6-
difluoroserotin with human platelets.'** Similar studies have been conducted
on the in vivo effects of 3-deoxy-3-fluoro-p-glucose on respiration in Locusta
migratoria,'*> on the effects of paramagnetic ions on F-19 nuclei located at the
N- and C-termini of a gramicidin A channel of a lecithin membrane,!4¢:147 on
bovine serum albumin [derivatized with N-(4-trifluoromethylphenyl)-
maleimide] in the presence of guanidine hydrochloride,'*® and on the
iron—sulphur cores extruded with p-fluoromethylthiophenol from the active
centres of milk xanthine oxidase and the iron-molybdenum proteins of
nitrogenase.!49:150

Several derivatized proteins have been studied: fluorocinnamoyl-«-
chymotrypsins,'3*132  4-trifluoromethylbenzenesulphonyl-a-chymotrypsin,
133-157 F.19 Ilabelled [methionine-192]-a-chymotrypsin,'3%:1%° E. coli
5-fluorouracil 58 ribonucleic acid,'®® alkaline phosphatase,!®! and 3-
fluorotyrosine-substituted lactose repressor protein.42

Phospholipid membranes have been further studied by incorporation of
various fluorinated compounds. Thus 8,8-diflucromyristic acid incorporated
into the membrane of two strains of E. coli,' %2 fluorotyrosyl residues of M 13
coat protein reconstituted in synthetic phospholipid vesicles,'®*!%4 and
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difluorotetradecanoyl acyl-carrier protein of E. coli' °> have been investigated,
while transmembrane pH gradients in human erythrocytes have been
measured using the F-19 resonance of trifluoroethylamine.!®®

XIII. THEORETICAL STUDIES

Theoretical studies involving F-19 are only briefly surveyed here, since more
detailed reviews of all theoretical aspects of coupling and shielding are
available elsewhere.®25

The concept of nuclear shielding density difference maps has been
propounded and shown to be promising in providing a physical basis for the
interpretation of NMR shifts.82¢ The F-19 chemical shift difference between
HF and F~ ion was used to illustrate the method. Ab initio calculations of the
linear and quadratic electric field dependence of the nuclear magnetic
shielding have been performed for HF.22” Coupled Hartree-Fock
calculations of the magnetic shielding in HF have also been performed.®*!

Semiempirical calculations of F-19 chemical shifts, using MINDO/3
parametrization, in a variety of compounds were shown to be overestimated
and hence the method is unsuitable for such calculations.®?® Solvent effects
upon F-19 shifts have been calculated, using the “solvaton” model, by the sum-
over-states perturbation method, incorporating INDO/S parameters, and by
the finite perturbation method, with revised INDO parameters.®2° A general
review of the quantum chemical aspects of solvent effects upon NMR
parameters has appeared.®3® A correlation between fluorine charges,
calculated by the Del Re method, and F-19 chemical shifts in fluoro- and
chlorofluoro-alkanes has been presented.®43

Ab initio calculations of J(FH) using a finite perturbation method have been
performed on HF,#32:833 and inclusion of configuration interactions and non-
contact contributions gives good agreement with experimental data.®*? The
magnitude of !J(FH)in HF as a function of interatomic distance and various
methods of vibrational averaging have been calculated.®?*

INDO self-consistent perturbation theory of all the contributions to
coupling for 1°F-13C couplings in monofluoropyridines and fluorobenzene
have been reported.?3* A reasonable correlation between the theoretical and
experimental magnitudes, signs, and trends of the couplings was obtained
apart from 2J(FC). A similar method, together with the INDO sum-over-
states method, has been employed to calculate 1°F-!°N couplings in various
compounds.?3¢ All 'J(FN) values are predicted to be positive in sign whereas
couplings over more than one bond can have either sign. Non-contact
contributions can be very important in certain cases. Only the Fermi-contact
term was found to be important in the INDO MO study of the conformational
and substituent effects upon '°F-!3C coupling constants in aliphatic
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compounds.®*” Various experimental results were well reproduced and
deviations from angular dependence of the Karplus type are explained. The
influence of the INDO parametrization on the indirect spin—spin coupling
constants as calculated by the finite perturbation theory method has been
reported.®4°

An analytical perturbation theory of the Fermi-contact contributions to
reduced spin—spin coupling constants has been extended to planar trigonal
and tetrahedral main group element fluorides®3® and to octahedral
fluorides.?3°

XIV. INDEX OF REVIEWS

The following comprises a list of reviews, containing F-19 NMR data, that
have appeared during 1979-1981.

General

(@) V. Wray, Annual Reports NMR Spectroscopy, 1980, 10B, 1. Fluorine
nuclear magnetic resonance spectroscopy (1976~1978).

(b) R.J. Abraham (ed.), Nuclear Magnetic Resonance (Specialist Periodical
Reports), The Chemical Society, London, 1979, Vol. 8.

{c) G. A. Webb (ed.), Nuclear Magnetic Resonance (Specialist Periodical
Reports), The Chemical Society, London, 1980, Vol. 9.

(d) G. A. Webb (ed.), Nuclear Magnetic Resonance (Specialist Periodical
Reports), The Chemical Society, London, 1981, Vol. 10.

Fluorine Chemical Shifts

(a) D.F.Ewing,in Correlation Analysis in Chemistry: Recent Advances (ed. N.
B. Chapman and J. Shorter), Plenum, New York, 1978, p. 357. Correlation
of NMR chemical shifts with Hammett o values and analogous
parameters.

Other Aspects

(a) 1. Ando and G. A. Webb, Org. Magn. Resonance, 1981, 15, 111. Some
quantum chemical aspects of solvent effects on NMR parameters.

(b) R. A. Byrd, W. H. Dawson, P. D. Ellis and R. B. Dunlop, Rev. Biochem.,
1978, 4, 367. Investigations of the S5-fluoro-deoxyuridylate:S5,10-
methylenetetrahydrofolate: thymidylate synthetic ternary complex by
19F NMR.

(c) J.E. Coleman, I. M. Armitage, J. F. Chlebowski, J. D. Otves and A. J. M.
Schoot Uiterkamp, in Biological Applications of Magnetic Resonance (ed.
R. G. Shulman), Academic Press, New York, 1979, p. 345. Multinuclear
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(d)

()

()

Index of reviews

NMR approaches to the solution structure of alkaline phosphatase: **C,
19F, 31P, and '**Cd NMR.

J. Feeney, Jerusalem Symp. Quantum Chem. Biochem., 1978, 11 (Nucl.
Magn. Reson. Spectrosc. Mol. Biol.), 297. NMR studies of selectively
deuteriated and fluorine labelled dihydrofolate reductase.

S. P. Gabuda, Y. O. Gagorinskii and S. A. Polishchuk, NMR in Inorganic
Fluorides: Structure and Chemical Bonding, Atomizadat, Moscow, 1978
(in Russian).

M. Hajek and I. Mohyla, Sb. Vys. Sk. Chem.-Technol. Praze, Technol.
Paliv, 1978, D39, 77. Shift reagents in the NMR spectroscopy of carbon-
13, fluorine-19, phosphorus-31, nitrogen-14, and oxygen-17 nuclei (in
Czech).

E.G.Ilin and Yu. A. Buslaev, Koord. Khim.,1978,4,1179. F-19 NMR and
fluoro complexes of d° transition metals.

K. Matyjaszewski, Wiad. Chem., 1979, 33, 463. Application of the F-19
NMR method in polymer chemistry (in Polish).

F-. Millett, A. Ahmed, H. Smith, M. Smith, S. Ng and N. Staudenmayer, in
Biomolecular Structure and Function (ed. P. F. Agris), Academic Press,
New York, 1978, p. 423. °F NMR and enzyme kinetic studies of
cytochrome ¢ derivatives.

B. D. Sykes and W. E. Hull, Methods Enzymol., 1978, 49, 270. Fluorine
nuclear magnetic resonance studies of proteins.
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