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clearly reflected in the contributions to these volumes. As with some earlier 
members of this series of reports, the present volume is split into two parts. 

Volume 10B is the more specific one, dealing with the 19F NMR 
parameters of various series of compounds. It comprises extensive tabula- 
tions of 19F NMR data and serves to update reports in earlier volumes of this 
series. 

The range of topics covered in volume 10A indicates some of the 
numerous areas of science which are dependent upon NMR as a primary 
investigative tool. The areas covered include transition metal NMR, 13C 
NMR applications to synthetic polymers, and some uses of 31P NMR in 
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Introduction 5 

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

All chemical shifts have been converted to the S scale, with CFC13 as 
reference and positive shifts to high frequency of the reference, using the 
conversion factors shown in Table I. The original reference has been 
indicated if it was not CFC13, since several authors persist in not indicating 
their sign convention or change their convention from paper to paper; some 
errors may be present in the tables as a consequence. It would be preferable 
if all journals insisted on the sign convention recommended by IUPAC* and 
used here. 

T A B L E  I 
Reference comoound shifts 

Shift from Shift from 
Index Compound CFCI3 (ppm) Index Compound CFC13 (ppm) 

(j) kF2.CF2.CF2.CF2 
(k) pF‘C6H4.F 
(I) CF3.CO2CH3 
(m) CF3.C(OH)2CF3 
(n) CF3.CCl3 

(p) 1-fluoronaphthalene 
(9) 2-fluoronaphthalene 

(0) C6Hs.SO2F 

- 136.0(0) 
- 120.0(0) 

-74.2(1) 
-92.7(7) 
- 82.2(0) 
+65.5(0) 
- 123.0(0) 
- 117.0(0) 

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

* “Recommendations for the presentation of NMR data for publication in chemical journals. 
B. Conventions relating to spectra from other nuclei”, Pure Appl .  Chem., 1976,45,217. 



6 Introduction 

and liquid crystal tables) or brief descriptions with literature references 
(biological applications and theoretical studies). Finally a bibliography of 
review articles containing F-19 NMR information is presented. 

The tables are arranged according to the type of carbon (or element) to 
which the fluorine nucleus is bound. The appearance of a compound, with 
more than one type of fluorine-bonded carbon, in a particular table is 
according to which fluorine has its chemical shift reported and/or comes 
higher in the list of tables found above. Thus a molecule with a 
trifluoromethyl group and a fluoroaromatic residue will appear in Section I1 
provided that the shift of the trifluoromethyl group is reported, but in the 
fluoroaromatic table (Section V) if only the shift of the fluorine bound to the 
aromatic residue is reported. Similarly where only coupling constant 
information is reported the same priority exists. Chemical shift information 
takes priority over coupling constant information. The only exception to the 
above is Section VII where an attempt has been made to include all the data 
for carbonium ions and carbanions irrespective of whether fluorine is 
directly attached to the charged carbon or  not. 

Each table, apart from those in Sections IX to XI consists of (1) the 
molecular formula of the compound, (2) the structure of the compound, (3) 
the F-19 chemical shift data, (4) the F-19 spin-spin coupling constant data, 
and (5) the literature reference number with the reference compound index 
(from Table I) given in parentheses, where applicable. In Sections IX to XI 
only columns (l), (2), and (5) are included. Each table is arranged according 
to the index of the molecular formulae, and the convention adopted for 
priority of the elements is C, F, H, and then the other elements in alphabeti- 
cal order. Only the relevant nuclei in the molecule are numbered [column 
(2)]. In cases where only one number is given but the system shows two 
chemical shifts, for example the AB spectra from CF2 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-z), 
'J(P-F), 'J (Px-z) ,  or 'J(Px-F), where x, y, and z are integers]. The above 
should be self-evident from the tables. 
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A. Fluorine nuclei in a CF3 group 

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

1. CF3 group bonded to carbon 
C2F3HBr2 

C2F3HC12N302PS 

C2F3BrCI2 

C2F3Br2CI 

C2F3Br3 

C2F3C13 
C2F3C13N3OPS 

CF:".CH"'Br2 -75.1 

-73.6 

-67.5 

(neat) 

-80.3 

-79.1 

-78 

-81.5 

-75.8 

(1-2) 6 

(P-F) 6 

23b)  

30 

studied) 

(P-F) 7.3 

a 
(1-2) 5 32(a) = 
tion with solvent 3 

e 
8. 

3. 
(1-2) 8.94 (varia- 35 z 

(1-2) 8 (1) -83.7 (2) -76.9 

(1) -81.8 (2) -77.2 (1-2) 10 

(1) -75.97 (2) +77.2 (P-1) 8.5 



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

(1) -87.6 (2) -86.8 
(3) -50.4 

(1) -83.4 (2) -139.4 
(3) -106.4 

C2F9BrS 

C2F10°3S 

CF$”.CH‘*’Br.CN 

CF$~).CH$~).CN 

(1) -65.4 (2) +68’2 
(3) +75.5 

(1) -171.8 (2) +56.7 
(3) +57.9 

(1) -86.5 (2) -134.4 
(3) -150.2 

(1) -76.3 (2) -172.1 
(3) +51.6 (4) +68.2 

(1) -80.0 (2) -100.3 
(3) +50.2 (4) +63.8 

(1) -79.9 (2) -110.3 
(3) +51.2 (4) +45.3 
( 5 )  +62.3 

-71.5 

-66.8 

-74.2 

(1-3) 1.25 (2-3) 9.4 

(1-2) 2.0 (1-3) 6.4 
(2-3) 9.0 (P-1) 7.4 
(P-2) 101.0 (P-3) 1259.3 

(1-2) 10.1 (1-4) 8.8 
(2-3) 138 (2-4) 7.3 

(2-3) 154.8 

(1-2)-3.59 (1-3) -2.81 
(2-3)+4.92 (Si-3) +275.3 

(1-2) 11.0 (1-3) 11.0 
(1-5) 5.4 (2-3) 2.5 
(2-4) 2.5 (2-5) 43.5 
(3-4) 144.0 (3-5) 5.0 

(3-4) 146’6 

(1-2) 12.0 (1-3) 2.8 
(2-3) 2.8 (2-4) 12.0 
(2-5) 4.2 (3-4) 9.5 
(4-5) 142 

(1-2) 7.0 

(1-2) 9.2 

(P-F) 6.3 

42 

50 

a 
U 

3 

a 
e 52 

: 
18 c, 

g 

21 e 
s 

52 a 
c 

R 
53 Y 

P 
b 

ID 

G 

g 

Q 

ID 

U 

0 
52 

62 

62 

30 



C3F4HBr 

C3F4H3CIS 

C3FSN03S 

CF"' 
CHy'N-k 

I 1  
ozs,N/,PcIz 

-68.7 

-78.1 

-77.1 

-74.6 

-80.63 

-77.0 

-78.8 

(1) -60.8 (2) -56.2 

(1) -81.2 (2) -103.2 

(1) -54.1 (2) +79.6 

(1) -84.0 (2) -95.9 

(1) -74.3 (2) -115.4 
(3) +54.1 

-73.1 

-76.5 

-63.6 

-73.8 

(1-2) 1.5 (P-1) 7.6 

(1-2) 17.2 (1-3) 6.7 
(2-3) 26.9 

(1-2) 13.4 (1-3) 6.4 
(2-3) 10.8 

(1-2) 9.2 (1-3) 1.0 
(2-3) 1.2 

(1-2) 5 

(1-2) 3.4 (1-3) 0.8 
(2-3) 1.4 

(1-2) 10.5 (2-3) 5.0 

(1-2) 6.7 

(1-2) 5.3 

(1-2) 9.7 

(1-2) 2.3 

30 

62 

62 

63 

63 

63 

3 

g 
68(a) 8. 

5' 
m 

Q 
69(a) 

f 
U 

67 

62 

62 

72 

62 
c. 73 c. 



- c 

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

(1) -79.59 (2) -16.27 
(3) +44.63 

(1) -75.6 (2) -31.4 

(1) -72.64 (2) -187.21 

(1) -81.40 (2) -144.60 

(1) -70.73 (2) -156.95 

(1) -78.2 (2) +52.0 

(1) -76.3 (2) -70.6 
(3) -47.1 

(1) -77.0 (2) +47.2 

(1) -78.40 (2) +44.60 

(1) -71.40 (2) +37.30 

(1) -86.5 (2) -88.5 
(3) -91.4 (4) -68.4 

(1) -84.6 (2) -96.4 
(3) -48.3 

(1) -84.2 (2) -96.8 
(3) -47.3 

(1) -81.2 (2) -144.7 
(3) +52.1 
(1) -87.2 (2) -87.4 
(3) -90.2 (4) -73.0 
(5) -17.7 

(2-3) 12.6 

(1-2) 8 

(1-2) 6.6 

(1-2) 8 

(1-2) 2.5 

(1-3) 1.9 (2-3) 0.7 

(P-2) 1370 

(1-2) 12 

(1-2) 11 

(1-2,3) 0 (2-3) 198 
(2-4) 6.2 (3-4) 3.5 
(1-4) 0.4 

(2-3) 5.4 

(1-2) 4.4 (1-3) 2.2 
(2-3) 11.1 
(1-5) 2.6 (2-5) 22.4 
(3-5) 20.6 (2-4) 2.8 
(3-4) 1.8 (2-3) 197 
'J(1-C) 286 2J(2,3-C) 45 
'J(4-C) 319 'J(5-C) 44 

63 

28 

75 a 

74 a 
U 

R 
75(a) 
62 0 

P 
38 m 

t z 
72 z 

& 
74 c 

Q' 
74 c 

R 
38 Y 

i: 47(a) p 

47b)  

U 

42 

38 



C3FIflSi 

(1) -61.1 (2) -45.5, -51.5 
(3) +71.9 

(1) -82.9 (2) -119'8 
(3) +56.4 

(1) -57.0 (2) +72.3 
(3) -67.6 (4) -57.0 

(1) -83.0 (2) -127.2 
(3) -131.3 (4) -148.8 

(1) -62.8 (2) +70.8 

(1) -67.6 (2) -144.1 
(3) +69.1 (ax)(4) +67.5 (eq) 
(5) +36.9 

(1) -80.1 (2) -148.1 
(3) +81.8 

(1) -66.6 (2) +51.0 
(3) +58.8 (4) +65.8 

-78.67 (shifts for several 
solvents reported) 

(I) -70.2 (2) -131.4 

(1) -75.9 (2) -140.9 

(1-2) 2.0 

(1-2) +0.3 (1-3) +9.10 
(1-4) -1.76 (2-3) 0.62 
(2-4) -3.57 (3-4) +4.82 
(Si-4) +275.7 

(1-2) 4.0 (1-3) 13.6 
(1-4) 7.6 (3-4) 14.6 
(4-5) 2.1 

(1-2) 3.8 (1-3) 2.0 
(2-3) 19.4 

(1-2) 3.0 (1-3) 12.4 
(2-3) 2.9 (3-4) 131 

(1-2) 8.205 (1-3) 0.723 
(1-4) 0.162 (1-5) 0.151 

(1-2) 9.0 (1-3) 1.0 
(1-4) 2.5 (2-3) 21.8 
(2-4) 2.4 

(1-2) 11.6 (1-3) 0.9 
(2-3) 33.0 (2-4) 2.9 

52 

18 

52 

21 

52 

78 

42 

52 

61(i) 

82 

56(4  



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

(2R, 3R)-isomer 

(2S, 3S)-CF:".CH'S'(CH~').CF"H'3'I 

(2R, 3R)-isomer 

(1) -67.1 (2) -122.3 (1-2) 22.0 (2-3) 4.7 
(2-4) 80.5 

(1) -70.3 (2) -142.6 

(1) -76.1 (2) -201.1 

(1) -71.4 (2) -153.6 

(1) -70.5 (2) -144.5 

(1) -56.0 (2) +33.3 

(1) -66.0 (2) +46.4 

(1) -66.6 (2) -194.3 
(3) -110.3 

(1) -68.1 (2) -107.3 
(3) -141.5 

(1) -69.7 (2) -162.5 
(3) -127.4 

(1-2) 7.0 (2-3) 3.0 
(2-4) 80.0 

(1-2) 10.5 (2-3) 44.4 
(1-3) 6.1 (2-4) 23.4 
(1-5) -0.9 (2-5) -0.9 

(1-2) 10.3 (1-3) 5.5 
(2-3) 43.0 (2-4) 17.0 
(1-4) 1.0 (1-5) 1.0 

(1-2) 7.1 (1-5) -7.0 
(2-3) 51.0 (2-5) 27.5 

(1-2) 10.1 (1-5) 7.6 
(2-3) 48.6 (2-5) 10.1 

(1-2) 11.5 

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

(1-2) 10.5 (1-3) 11.0 
(2-3) 19.0 (2-4) 0.7 
(3-4) 0.9 

(1-2) 12.1 (1-3) 21.7 
(2-3) 143.5 (2-4) 0.8 
(3-4) 1.9 



C4F6HCIO 

"ICF3 WC' 
(31H OCFP 

W F , ~ O C F ?  

"'H CI 

CF:".CH'3'C1.CC12.0CF$2' 

CF:".CF'2'I.CF:3"4'.CH2Cl 

(1) -63.02 (2) -278.42 

(1) -60.4 (2) -59.0 

(1) -60.0 (2) -57.8 

(1) -68.8 (2) -56.2 

(1) -73.6 (2) -143.7 
(3,4) -105.6 

-70.1 

(1) -80.8 (2) -178.1 
(3) -131.2 (4) -136.6 

(1) -66.7 (2) -124.0 
(3) -243.5 

-71.0 

(1) -76.0 (2) -133.3 
(3) -104.7 (4) -93.0 

(1) (2) -61.0, -65.2 

(1-2) 3.2 (2-3) 46.3 
(1-4) 1.0 

(1-3) 6.5 

(1-3) 7.7 

(1-2) 12.2 (1-3) 12.2 
(1-4) 8.0 

(1-2) 6.8 (1-3) 9.1 
(1-4) 5.7 (1-5) -1.0 
(2-3) 4.8 (2-4) 11.4 
(2-5) 22.4 (2-6) 4.0 
(3-4) 310.5 (3-5) -1.5 
(3-6) 53.2 (4-5) -1.5 
(4-6) 54.4 
(1-4) (1-2) (1-3) 7.9 
(2-5) -50 (3-6) -50 

(1-2) 1.8 (1-3) 0.7 
(P-1) 12.7 

(1-2) 9.5 (1-3) 18.5 
(1-4) 7.5 (2-3) 7.5 
(2-4) 7.5 (3-4) 254 

(1-2) 2 

86 

86 

86 

57 

P 
87(a) c : 

5' 
3 

B 
2. 
5' 83 

83 

73 

57 



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

C4F7CI 

(1) +10.50 (2) -16.14 

-68.0 

-57.0 

(1) -75.0 (2) -40.7 

(1) -79.8 (2) -178.2 

(1) -76.7 (2) -192.7 
(3) -135.6 (4) -247.6 

(1) -64.5 (2) -122'6 

(1) -67.5 (2) -139.5 
(3) -146.5 (4) -59.5 

(1) -71.5 (2) -155.3 
(3) -161.5 (4) -60.9 

(-lOO°C) (1) -54.5 (2) -39.0 
(3) -84.5 (4) -86.8 
(5) -65.0 

(1-2) 6 (P-1) 59 
(P-2) 1371 

(1-2) 7.1 (1-3) 1.2 
(2-3) 22.1 

(1-2) (1-3) (1-4) 7.9 
(1-5) -1.0 (1-6) -1.1 
(2-3) (2-4) -7 (2-5) 5.6 
(2-6) 18.2 (3-5) 46.7 
(3-4) 3.5 (3-6) (4-5) -1.1 
(4-6) 53.1 

(1-3) (1-2) 8.1 (2-3) 12.9 
(2-4) 52.3 
(1-2) 9.59 (1-3) 8.46 
(1-4) 16.36 (2-3) 8.5 
(2-4) 5.08 (3-4) 12.69 

(1-2) 20.30 (1-3) 7.33 
(1-4) 1.0 (2-3) 137.6 
(2-4) 11.28 (3-4) 29.33 
(1-2) 68.0 (1-3) 1.8 
(2-3) 24.0 (1-4) 5.1 
(2-4) 5.1 (1-5) 0.5 
(2-5) 2.0 (3-4) 25.0 
(3-5) 8.6 (4-5) 24.8 



C4F8H2 

“JcF3)==(CF3 “IF F 

0 
/ \  

(CF$”)2C - CFi2’ 

(1) -87.7 (2) -124.5 
(3) -192 (4) -92.3, -108.5 

(1) -72.5 (2) -164.5 

(1) -70.1 (2) -147.3 

(1) -76.9 (2) -214.7 
(3) -121.5 

(1) -74.9 (2) -198.0 
(3) -134.6 

(1) -76.5 (2) -190.7 
(3) -243.0 

(1) -82.3 (2) -117.8 
(3a) -50.9 (3e) -65.9 

(1) -86.9 (2) -83.8 
(3) -86.9 (4) -71.9 

(1) -77.1 (2) +53.8 

(1) -81.9 (2) -92.4 
(3) -51.3 

(1) -75.2 (2) -46.2 

(1) -69.9 (2) -109.8 

(2-4) 44.0 ‘J(3-C) 284.0 

(1-2) 7.5 (1-3) 8.8 
(2-3) 8.2 (3-4) 53.3 
(2-4) -6.5 

(1-2) 6.9 (1-3) 9.4 
(1-4) -1.0 (2-3) 12.4 
(2-4) 16.5 (3-4) 46.4 

(3a-3e) 73 (P-2) 113 
(P-3a) 910 (P-3e) 1040 

(1-2) (1-3) 0 (1-4) 0.5 
(2-3) 195 (2-4) 8.3 
(3-4) 4.2 

(1-2) 0.5 

(1-2) 0 (1-3) 1.8 
(2-3) 4.3 

(P-1) 6.2 (P-2) 1000 

93 

93 

93 

98 

83 

83 

71 

38 

37 

38 

95 

96 



CI 
Po 

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

(1) -73.0 (2) -179.9 
(3) +32.3 

(1) -82.1 (2) -120.4 
(3) -84.6 

(1)-74.3 (2) -191.9 
(3) -133.1 

(1) -83.7 (2) -130.9 
(3) -133.7 (4) -141.3 
(1) -62.9 (2) -67.5 
(3) -54.9 
(1) -73.1 (2) -180.3 
(3) -19.4 
(1) -84.0 
(2) -125.5, -127.5, -130 
(1) -75.1 (2) -189.4 
(1) -85.0 (2) -110.5 
(3) -93.5 (4) -108.9 
(5) -72.0 
(1) -78.5 (2) -80.1 
(3) -145 (4) -69.1 

(1) -69.5 (2) -295.0 

(1) -84.8 (2) -96.6 

(1) -67.1 (2) -68.6 
(3) +70.8 (4) -66.3 
(1) -87.5 (2) -87.1 
(3) -63.3 

(1-2) 7.2 (1-3) 9.1 
(2-3) 7.4 (2-4) 5.4 
(3-4) 52.5 

(1-2) 6.6 
(1-2) 0.9 (1-3) 15.9 
(1-4) 1.6 (2-5) 2.7 
(3-5) 19.5 (4-5) 1.8 
(1-3) (2-3)(3-4) -4.7 
(1-4) 0.8 (2-4) 0 
(1-2) 8.4 
(1-2) 6.0 

(3-4) 22 

(1-3) 1.2 (2-3) 9.55 

96 

97 

a 
U x 
i? 

83 

n 
is 
n 
% 

93 

101 ; 
1 
3 n 
h 
Q’ 

96 

B 93 
R 
x 83 

99(a) 1 
U 

38 

105 

47(4 
101 

42 



C4F13NOS (1) -69.2 (2) -144.6 

(5) -83.3 

-55.8 

-68.0 

(1) -65.1 

(3) +58.1 (ax)(4) +51.2 (eq) 

(2) -75.2 (centre AB) 

(1) -77.0 (2) +65.8 

-89.28 

-79.0 

-89.15 

(1) -83.45 (2) -121.05 
(3A) -96.47 (3B) -91.50 

(1) -83.56 (2) -131.56 
(3A) -74.47 (3B) -81.90 

(1) -88.94 

(1) -66.2 (2) -70.7 

-87.51 

-88.56 

-77.5 

(1) -74.0 (2) -108.2 
(3) -128.4 (4) -123.2 
(5) -119.7 

(1-2) 4.2 (1-3) 12.9 
(1-4) 7.1 (3-5) 10.1 
(4-5) 7.2 (3-4) 148 

(1-2) 10 

(1-2) 10.5 (1-3) 7.5 
(2-3) 7.5 

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

(1-2) 3 
(2-3B) 8 

(1-2) 1.3 
(2-4) 7.5 

(1-2) 6.5 

(1-2) 2.0 
(1-4) 2.1 
(4-5) 226 

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

(1-3) 9.8 

(P-1) 6.5 

(1-3) 13.9 
(2-3) 250 
(1-6) 5.4 

78 

67 

117 

67 

37 

122 

120 

122 

121(a) 

121(c) 

122 

117 

122 

122 

124 

125 



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

(1) -89.10 

(1) -76.7 (2) -162-4 

(1) -76.9 (2) -164.3 

(1) -74.7 (2) -44.0 

(1-2) 10.7 

(1-2) 10.3 (2-3) 2.0 

(P-1) 5.5 (P-2) 948 

(1) -70.81, -72.90 
(2) -180.21 

(1) -76.8 (2) -121.8 
(3) -127‘8 (4) -116.5 
( 5 )  -129.9 

(1) -73.4 (2) -104.5 
(3) -125.3 (4) -115.9 
(5) -119.1 

(1) -82.4 (2) -122.2 
(3) -63.5 

(1) -81.4 (2) -129.4 

(1) -139.2 
(2)(3) -82.36, -80.66 

(1-3) 16.7 (1-2) 2.8 
(1-5) 2.8 (2-4) 8.6 
(3-4) 7.4 (2-3) 244 
(4-5) 292 

(1-3) 17.4 (1-5) 4.5 
(3-5) 8.0 (3-4) 3.8 
(2-4) 11.7 (2-5) 4.2 
(4-5) 228 (2-3) 244 

(1-2) 1.0 (2-3) 1.2 
(2-4) 0.8 (3-4) 9.2 

122 

69 

69 
rz! 

95 w 

; 
a 
B 
n 

75 0, 
0 

I 

t 
c 
I‘ 
m 

125 P 

125 

a 

P 

R 

128 

120 

120 



(1) -86.5 (2) -74.4 (2-3) 185 (4-5) 1.2 
(3) -79.3 (4) -69-5 

(1) -78.6 (2) -140.4 (1-2) 6.1 (1-3) 8.4 
(3) -84.7 (4) -65.8 (2-3) 7.8 

(1) -58.5 
(2)(3) -80.2, -80.6 

(1) -50.6 (2) -80.5 

(1) -64.8 (2) -74.5 
(3) -52.7 

-71.0 

(1) -78.5 (2) -140.4 
(3) -84.3 (4) -76.1 

(1) -79.4 (2) -68.4 
(3) -81.7 

(1) -60.8 (2) -57.1 
(3) -101.6 (4) -54.7 

(1) -76.2 (2) -158.5 
(3) -62.0 (4) -56.6 

(1-2) 1 

38 

127 

120 

120 

m - 
c1 

130 7 . .  
9 

(1-2) 6.3 (1-3) 8.75 127 8 
(2-3) 7.2 

120 

(1-2) 9.2 (1-3) 31.6 
(2-3) 9.2 (2-4) 14.2 
(3-4) 14.2 

(1-2) 6.8 (1-3) 13.2 
(2-3) 30.0 (2-4) 6.8 
(3-4) 6.8 

129(a) 

129(a) 



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

(1) -81.6 (2) -125.9 
(3) -1154 (4a) -50.5 
(4e) -67.7 

(1) -80.7 (2) -142.9 
(3) -73.7 
(1) -74.9 (2) -133.6 
(3) -51.5 
(1) -126.5 (2) -80.8 
(3,4) -128.9 (5) -126.9 
(6) -135.3 (7,8) -83.6 

(1) -84.0 (2) -123.4 
(3) -120.1 (4) -79.8 

(1) -70.7, -71.2 
(2) -167.8 (3) -144.8 
(4) -74.4 

(1) -74.5 (2) -191 
(3) -17.3 (4) -59.9 
(1) -78.8 (2) -65.2 

(1) -85.3 (2) -94.2 
(3) -52.3 (4) -91.0 
(5) -71.3 
(1) -71.0 (2) -53.8 

(1) -90.7 (2) -91.9, 91.7 
(3) -93.9 (4) -59.4 

(1) -79.67 (2) -113.76 
(3) -58.21 (4) -14.88 

(1-3) 10.8 (3-4a) 6.0 71 
(4a-4e) 77 (P-1) 5.2 
(P-3) 114 (P-4a) 900 
(P-4e) 1000 

(2-3) 5.6 38 

(1-2) 5.1 (1-2) 2.2 38 

(5-6) 253 125 

(2-3) 7.2 

97 

129(a) 

132 

(1-3) 4.5 (P-2) 100 72 

(1-3) 7.4 (1-4) 8.5 99b)  
(2-3) 15.6 (2-5) 13.0 
(3-41 16.1 (2-51 9.6 

130 

(3-4) 10 104 

(3-4) 6 (P-3) 65 22(c) 
(P-4) 1348 



(1) -84.2 
(3) -93.5 
(1) -83.4 
(3) -101.5 
(5) -66.3 
(1) -75.0 
(3) -49.2 

(2) -128.0 
(4) -55.1 
(2) -128.4 
(4) -66.3 

(1-3) 10.4 (2-4) 8.2 
(3-4) 15.8 

133 

CSF13P (2) -187.2 (1-2) 10.1 (1-3) 6.1 
(2-3) 8.7 (P-1) 15.8 
(P-2) 56.0 (P-3) 88.8 
(1-3) 2.7 

50 

(1) -85.26 
(3) -50.8 
(1) -78.3 
(3) +57.6 

-65.2 

(2) -116.9 

(2) -144.1 
(4) -65.1 

(1-2) 4.5 (1-3) 13.9 
(1-4) 0.4 (3-4) 12.8 

(1-2)(1-3) 6.4, 2.7 
(1-4) 2.1 
(1-2) 10.5 

78 
5 

117 s 
5’ 

c 

3 

117 E 
8. 
5’ 117 

-66.22 

-58.9 
-64.8 
-67.1 
-67.5 

-76.84 

-77.2 

-69.5 

-67.04 

-65.7 

(1) -82.36 

-68.5 

(1-2) 2 (1-3) 6.5 
(1-2) 10.4 
(1-2) 10.5 

W 

117 uQ 

B 
63 s 

(1-2) 8.5 

(1-2) 10.2 

(1-2) 6 

(2) -56.88 

N w 



Molecular formula Structure of compounds Chemical shifts (ppm) 

C6FEH3N 

As above with NH.CH2.CH3 replaced by N(CH3)2 

(1) -66.9 (2) -69.7 

-87.52 

-66.0 

(1) -67.0 (2) -74.3 

(1) -74.9 (2) -41.5 

(1) -74.9 (2) -44.8 

(1) -82.71 (2) -111.86 
(3) -93.0 (4) -112.6 

(1)(4) -59.7 (2) -110.3 
(3) -171.3 

(1) -82.5 (2) -119.9 
(3a) -51.5 (3e) -66.9 

Coupling constants (Hz) Ref. 

(1-3) 10.4 

(P-2) 1003 

(P-1) 6.0 
(2-3) 3 

(P-1) 5.5 
(2-3) 1.1 

(2-5) 16 

(2-5) 30 

(2-3a) 16.0 

(P-3e) 1050 
(P-2) 116 

(2-4) 8.5 117 

122 

87(a) 

141 

(P-2) 960 95 

(P-2) 961 95 

(4-5) 60 121(a) 

(1-5) 7.5 142 

(3a-3e) 70 71 
(P-3a) 897 



(1) -66.7 (2) -145.3 

(1) -69.5 (2) -82.0 

GF9H 

CsF9HBrz 

(1) -81.6 (2) -126.2 
(3) -124.0 (4) -99.6 

(1) -81.6 (2) -126.2 
(3) -121.4 (4) -106.1 

(1) -81.6 (2) -126.2 
(3) -115.4 (4) -102.5 

-67.6 

(4-5) 5.5 144 

144 9 
5 

144 0 
g. 
P 
G 

145 6 

130 G -70.1 

(1) -75.9 (2) -115.3 
(3) -125.3 (4) -174.9 
(5) -74.7 

125 B s (1-3) 25.2 
(4-5) 9.5 
(2-5) 2.3 
(2-4) 18.1 

(1-2) 2.5 
(3-5) 15.6 
(2-3) 260 

(1) -77.1 (2) -118.7 
(3) -108.9 (4) -181.1 
(5) -74.9 

(1-2) 18.0 
(1-3) 2.5 
(4-5) 11.5 
(2-3) 262 

(1-4) 7.1 
(3-5) 15.0 
(2-5) 2.5 

125 

(1) -76.4 (2) -110.9 
(3) -118.5 (4) -153.5 
(5) -71.0 

(1-3) 17.5 
(3-5) 14.0 
(2-4) 14.4 
(4-5) 5.5 

(1-2) 2.5 
(3-4) 1.0 
(2-5) 3.7 
(2-3) 248 

125 



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

(1) -77.4 (2) -120.7 
(3) -93.3 (4) -163.1 
( 5 )  -71.3 

(1) -87.7 (2) -116.5 
(3) -65.7 (4) -95.7 

(1) -83.4 (2) -131.3 
(3) -86.4 (4) -62.0 

(1) -80.7 
(2)(3) -105.7, -125.1 
(3) -57.4 

(1) -74.9 (2) -213.5 
(3) -122.8 (AB system) 

-124.9 (AB system) 
(4) -188.4, -189.4 
( 5 )  -59.7 
(1) -40 .8  (2) -135.8 
(3) -70.6 

(1) -77.8 (2) -107.8 
(3) -128.2 

(1) -76.9 (2)(3) -120.4 

(1-2) 16.8 
(1-3) 1.8 
(3-4) 1.7 
(2-5) 2.1 
(2-3) 254 
(1-3) 3.0 
(3-4) 3.0 
(2-4) 4.2 
(4-5) 7.5 

(2-6) 45 

(1-2) 5.4 

(2-3) 230 

(1-4) 13.2 125 
(3-5) 14.5 
(2-4) 8.1 
(4-5) 5.7 

(1-2) 1.2 D 

% 
B 

rrl 
U 

146 

a 
(2-3) 8.1 
(1-4) -1 

86 c, 

D 
? 
t 
b 
3‘ 

142 J 

a 

F 
142 R 

K 

I 
;i 

(3-4) 1.3 38 

t 

125 

125 



(1) -79.75 (2) -114.36 (3-4) 6 (P-3) 62 
(3) -50.78 (4) -14.27 (P-4) 1373 

(1) -52.8 (2) -88.7 
(3) -131.2 (4) -84.3 

86 

(1) -79.2 (2) -142.3 (1-2) 2.4 (3-4) 10.1 
(3) -111.5 (4) +20.3 

147 

(1) -63,4 (2) -123.6 (1-2) 2.9 (1-3) 1.1 
(3) -81.9 (1-4) 6.8 (2-3) 0.3 

(2-4) 0.4 

128 

3 142 g 
3. 
g 
3 e 

148 2. 

(1) -81.8 
(2)(3) -124.0, -126.8 
(4) -189.7 ( 5 )  -60.6 

(1) -66.4 (2) -117.6 
(3) -134.3 (4) -77.7 
(5)(6) -114.0, -121.1, -132.5 

143 3 
I 

(1) -68.8 (2) -140.3 (2- ) 21.5 (4,s- ) 4.5 
(3) -79.0 (4)(5) -75.1 

(1) -81.3 (2) -145.6 (1-2) 1.2 (1-3) 5.7 
(3) -73.5 (4) -66.2 (2-3) 21.5 (3-4) 7.5 

143 

(1-C1) 276 (2-C2) 276 
(3-CS) 292 (4-CS) 33 

149 

(l-Cl) 288 (2-C1) 26 
(2-C3) 25 (3-C3) 231 
(4-C4) 231 (543)  274 
(5-C4) 42 (443)  31 

149 



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

(1) -83.7 (2) -129.0 (1-3) 10.7 
(3) -127.0 (4) -120.5 (2-3) 3.5 

(2-5) 3.6 ( 5 )  -193.4 (6) -91.7 
(7) -108.1 (3-7) 4.0 

(4-6) 5.8 
(5-6) 40.2 
(6-7) 51.8 

(1) -83.7 (2) -129 
(3) -127 (4) -120.5 
(5) -193.4 (6) -91.7, -108.1 

(1-4) 2.5 150 
(2-4) 12.7 
(3-5) 7.1 
(4-5) 14.1 
(4-7) 28.2 rr! 
(5-7) 117.2 

! 
E 
L. 93 

(1) -87.1 (2) -124.3 
(3) -158.9 

(1) -83.7 (2) -130.9 
(3) -121.9 (4) -160.7 
(5) -160.7 (6) -72.3 

-77.8 

-73.8 

(1) -68.1 (2) -63.5 
(3) -74.5 (4) -56.8 

(1)(4) -77.8, -79.7 
(2) -123.9 (3) -136.6 
(5)(6) -114.2, -120.6, -133.1 

(1) -70.9 (2) -184.6 
(3) -112.7 (4) -115.7 
( 5 )  +21*0 

(1) -81.6 (2) -124.6 
(3) -117.9 (4) -180.0 
(5) -73.0 (6) +32.3 

(1-3) 10.5 (1-4) 2.4 

93 5 

1 
c 
B 

t 
93 

W 

U Y 72 

73 t 
101 8 5 

148 

151 

152 



C6F120 

(1) -72.1 (2) -176.4 
(3) -182.1 (4) -71.5 
(5) +31.9 

(1) -69.9 (2) -63.0 (1-2) 12.9 (2-3) 12.9 
(3) -113.5 (4) -86.4 (2-4) 2.0 (1-3) 1.9 

(1) -124.5 (2) -80.1 (2-4) 10.7 (2-3) 3.7 
(3) -122.1 (4) -126.4 (3-4) 268 (7-8) 140 
(5 )  -73.1 (6) -182.3 
(7) -73.4 (8) -82.3 

(1) -76.4 (2) -119.1 
(3) -122.4 (4) -127.1 
( 5 )  -83.2 

(1-3) 5 . 5  (1-2) 2.3 (1) -81.4 (2) -145.4 
(3) -75.8 (4) -75.2 (2-3) 21.2 (3-4) 5.6 

(1) -70.0 (2) -69.8 

(1) -83.7 (2) -126.1, -129.3 
-132.5 (3) -140.9 

(1) -79.4 (2) -124.0 (3-5)(4-5) 7.0 
(3) -110.1 (4) -60.7 

(1) -77.3 (2) +52.0 (1-3) 6.0 (P-2) 1270 

(1) -66.7 (2) -107.5 
(3) -121.7 (4) -80.1 

(1) -69.42 (2) -83.0 (1-2) 2.5 (2-3) 9.0 
(3) -71.1 (1-3) -0 

(1) -69.50 (2) -83.2 (1-2) 0.4 (2-3) 2.5 
(3) -81.0 (1-3) -0 

(1) -81.2 (2) -88.7 
(3) -86.1 (4) -68.0 

152 

152 

152 

P 
8 
ji’ 

143 3 

c. 

97 

6 

g 
153 

72 

123 

105 

105 



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

(1) -69.7 (2) -168.2 
(3) -143.5 (4)(5) -110.6 
(6) -77.5 

(1) -70.2 (2) -67.8 
(3) -26.8 

(4-5) 284 (4-6) 10.0 
(5-6) 10.0 

(P-1) 15.0 (P-3) 1425 
(1-3) 8.5 

(1) -54.2 (2) -80.0 
(3) -63.6 

(1) -80.2 (2) -68.3 
(3) -69.2 

(1) -61.5 (2) -68.4 
At -90°C (la) -51.8 
(le) -69-9 

(1) -54.6 (2) -84.5 
(3) -174.3 (4) -73.5 
(5) -62.3 

(1) -53.8 (2) -77.3 
(3) -70.1 

(1) -53.1, -53.2 
(2) -77.0, -78.1 
(3) -139.2, -141.0 

(1) -90.5 (2) -91.7 

(1) -76.0 (2) -65.0 

(1) -55.1 (2) -92.3 
(3) -124.4 (4) -129.0 
(5) -83.8 

(1-2) 12.1 (1-3) 1.5 
(2-3) 10.9 (3-4) 7.2 
(2-4) 12.8 

(1-2) 8.3 (1-4) 4.0 
(3-4) -4.0 

(P-1) 837 
(P-la) 733 (P-le) 950 
(la-le) 67.1 (la-3) 39.1 

(1-2) 14.4 (1-3) 17.7 
(1-4) 2.6 (1-5) 3.0 

(1-2) 16.2 (1-3) 3.2 
(2-3) 12.8 

(P-2) 845 

(1-2) 15.6 (1-3) 8.1 
(3-5) 10.4 (2-5) 2.4 
(2-4) 15.2 

129(a) 

155 

99(a) 

153 

156 

99b) 

99b) 

151 

104 

157 

99b) 



C7F3H3Br20 ‘“HO-Br 

(1) -55.5 (2) -86.4 (1-2)(1-3) 14, 17 99(a) 
(3) -184.4 (4) -75.6 (1-4) 2.3 (2-3) 5.9 

(2-4) 11.3 (3-4) 6.5 

(1) -81.0 (2) -145.8 (1-2) 4.2 (1-3) 2.1 42 
(2-3) 8.6 (3) +67.4 

(F-C1) 36.4 (F-C2) 3.6 166 
(F-C4) 1.0 (F-C7) 273.5 

(1-2) -0.641 (1-3) -0.578 167 
(1-4) 0.271 

(F-C1) 34.6 (F-C2) 4.0 166 : e 
(F-C7) 272‘5 2. 

6’ 
(F-C1) 34.6 (F-C4) 0.8 166 m 

(F-C4) 1.2 (F-C6) 3.5 

(F-C6) 5.6 (F-C7) 273.8 

3 ‘51 

(F-Cl) 33.0 (F-C2) 1.7 166 
(F-C4) 0.7 (F-C6) 5.6 
(F-C7) 273.6 

(F-C1) 32.1 (F-C2) 1.8 166 
(F-C4) 1.3 (F-C6) 5.3 
(F-C7) 272.8 

(1-2) -0.680 (1-3) -0.600 167 
(1-4) kO.10 

w 
c, 



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

(F-C1) 31.2 (F-C2) 2.0 
(F-C4) 1.0 (F-C6) 5.5 
(F-C7) 273.1 

(F-Cl) 33.0 (F-C2) 3.9 
(F-C4) 1.2 (F-C6) 3.8 
(F-C7) 272.6 

(F-C1) 32.9 (F-C2) 3.8 
(F-C4) 1.6 (F-C7) 272.0 

(1-2) -0.648 (1-3) -0.683 
(1-4) -0.718 (1-5) -3.069 

(F-Cl) 31.3 (F-C2) 2.0 
(F-C4) 1.1 (F-C6) 5.3 
(F-C7) 272.6 

(F-Cl) 33.0 (F-C2) 3.8 
(F-C4) 1.6 (F-C7) 271.7 

(F-C1) 33.1 (F-C2) 3.9 
(F-C4) 1.5 (F-C6) 3.9 
(F-C7) 272.0 

(F-C1) 30.8 (F-C2) 2.0 
(F-C4) 1.0 (F-C6) 5.6 
(F-C7) 273.8 

166 

166 

166 

167 

166 

166 

166 

166 



-63.59 

166 (F-Cl) 32.8 (F-C2) 3.9 
(F-C4) 1.3 (F-C6) 3.8 
(F-C7) 272.9 

168 

(F-C1) 33.9 (F-C4) 1.0 166 
(F-C6) 5.3 (F-C7) 272'9 

(F-C1) 34.0 (F-C2) 4.0 166 
2 (F-C4) 1.1 (F-C6) 3.6 0 (F-C7) 272.4 3. 
I 

166 B (F-C1) 32.2 (F-C2) 3.9 
(F-C4) 1.4 (F-C7) 271.5 E 

1 

6' 

166 n 
3 
ID 

(F-C1) 30.6 (F-C2) 2.0 
(F-C4) 1.1 (F-C6) 5.4 
(F-C7) 272.3 

m 

(F-Cl) 32.4 (F-C2) 3.9 166 
(F-C4) 1.7 (F-C6) 4.0 
(F-C7) 272.0 

(F-Cl) 30.5 (F-C2) 2.0 166 
(F-C4) 1.2 (F-C6) 5.0 
(F-C7) 271.9 

(F-C1) 32.4 (F-C2) 3.9 166 
(F-C4) 1.2 (F-C6) 3.9 
(F-C7) 272.1 u 

u 



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

c:b 
CF@' 

CF3@H2 

0 CF,CO, 

CF:".CH'2'=CH'3'.CH:4'.(CH2)2.CH3 (cis) 
(trans) 

-76.0 

-69.5 

-76.12 

-59.6 
-65.3 

-67.5 
-68.0 

-67.9 

-68.9 

(F-C1) 29.7 (F-C2) 1.9 
(F-C4) 1.1 (F-C6) 5.3 
(F-C7) 271.8 

(F-C1) 31.6 (F-C2) 3.9 
(F-C4) 1.3 (F-C6) 4.0 
(F-C7) 272.0 

(F-C1) 32.5 (F-C2) 3.8 
(F-C7) 270.3 

(1-2) 8.5 

(1-2) 8.2 
(1-2)(1-3) 5.9,2.0 
(1-4) 2.0 

(1-2) 10.7 
(1-2) 10.8 

(1-2) 10.6 

(1-2) 9.6 (1-3) 4.2 

(7-C1) 34.8 (7-C2) 4.0 
(7-C4) 1.3 (7-C6) 3.6 
(7-C7) 272.0 

166 

166 

166 

117 

137 

117 

117 

117 

117 

84 

166 



C7F4&BrN 

4 
0 

As above 

CF3@ 

(1) -78.5 (2) -203.9 

(1) -78.6 (2) -207.0 

169 

169 

166 (7-C1) 32.8 (7-C2) 2.3 
(7-C4) 1.0 (7-C6) 4.7 
(7-C7) 271.5 

p' 

k. 

(7-C4) 1.2 (7-C6) 3.8 3 

(7) -61.571 (2) -114.763 (2-7) 12.8 (2-C2) -255.5 408 g 

5' 
m 

(7-C1) 33.3 (7-C2) 3.9 166 n 

(2-C7) -1.0 (7-C2) 2.6 
(7-C7) -271.8 

(7-C7) 271.7 1 
w 

(7-C1) 33.0 (7-C2) 3.8 166 
(7-C4) 1.4 (7-C7) 271.7 

(1) -76.5 (2) -199'5 

(1) -79.1 (2) -202.5 

169 

169 

w wl 



Ref. I;: Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) 

C7F&CINO 

4 
0 

(1) -73.9 (2) -206.6 

(1) -77.9 (2) -205.5 

(1) -77.5 (2) -201.3 

(1) -78.5 (2) -202.5 

(1) -74.9 (2) -209’1 

(1) -78.7 (2) -202.9 

(1) -79.5 (2) -202.5 

169 

rrl 

169 g 

a 
t 

0, 
n 

W 
169 0 

E 
[ 

169 & 
R 
I Y 

169 f 
a 
P 

169 

169 



N-oxide of above 

CF'Z'H. CF p 

cH3@ 

15)  

4 
0 

(1) -78.7 (2) -204.5 

(1) -77.5 (2) -206.0 

(1) -77.3 (2) -204.0 (1-2) 13 (1-3) 6 

169 

169 

169 

2 
137 ? c' 

z 3 
(1) -78.5 (2) -205.9 (1-2) 13.4 (1-3) 6.7 169 
(3) -127.5 (1-4) 6.7 (2-3) 9.5 

(2-4) 44.5 z. 
5' 
m 

9 (1) -80.1 (2) -202.9 (1-2) 12.4 (1-4) 6.2 169 
(3) -128.5 (2-3) 3.4 (2-4) 44.2 

(3-5) -7 (3-6) -3 

(1) -77.0 (2) -211.5 (1-2) 13.0 (1-3) 13.0 169 
(3) -117.0 (1-4) 6.7 (2-3) 26.0 

(2-4) 42.2 (3-5) 6.0 

(1) -83.4 (2) -106 

(1) -62.5 (2) -151 
(3) -150 

(1-2) 2.8 

(1-2) 5 . 5  (1-3) 15 
(2-3) 120 

137 

170 
-4 



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

(1) -66.8 (2) -101.1 
(3) -92.7 

(1) -83.7 (2) -119.5 

(1) -73.6 (2) -83.4 

(1) -74.4 (2) -62.0 

-67.4, -65.2 

-63.5 

(1) -81 (2) -121 
(3) -126.5 (4) -206 

-60.05, -57.72 

(1) -74.1 (2) -73.5 

-68.3 

(1) -75.1 (2) -116.5 
(3) -123.47 (4) -129.53 

(1) -74.5 (2) -200.1 
(3) -133.5 

(1) -67.0 (2) -126.5 

(1) -70.84, -72.75 
(2) -179.32 

(1-2) 24.0 (1-3) 9.6 
(2-3) 46.4 

(2A-2B) 279 

(1-2) 7.9 

(1-2) 11.4 

(2-3) 300 (2-4) 12 
(3-4) 14 (4-5) 48 

(1-2) 8.0 (1,2-3) 5.7 

(1-5) -11 (2-5) 42.0 
(3-5) -11 (4-5) -11 
(3-4) 328 (P-3,4) -93 

(P-2) 71.0 

(1-2) 8.0 (1-3) 8.0 
(2-4) 8.0 (2-3) 26.6 

(1-2) 10 

171(a) 

137 

143 

4 

87 

172(a) 

170 

173(e) 

72 

140 

84 

84 

172(a) 

75b)  



(1) -72.13 (2) -170.36 

(1) -80.6 (2) -130.0 

(1) -75.2 (2) -29.2 

C7F7C12N 

C7F7C12N 

(1) -74.0 (2) -115 

(1) -52.6 (3) -122.4 
(4)(5) -146.6, -152.8 
(6) -133.2 

(1) -144.3 (2) -134.7 
(3) -72.7 (4) -140.6 
(5) -146.0 

(1) -144.7 (2) -135.0 
(3) -73.1 (4) -140.9 
(5) -146.3 

(1) -59.4 (2) -222.8 
(3) -101.8 (4) -59.2 

\;lo CF;) 
CH3CHzCHz0 ' 

F/ \o ICF3  

(1) -75.9 
(2)(3) -128.4, -129.8 
(4) -194.0 

(1) -66.0 (2) -59.2 

(1-2) 8 

(P-1) 6.0 

(1-3) 5.7 

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

(2-3) 12.0 
(3-4) 12.0 

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

(P-2) 907 

(P-2) 970 

(P-2) 1130 

(2-4) 4.5 
(4-5) 5 

(2-4) 4.2 
(4-5) 5.4 

(4-5) 8 

7 5 b )  

140 

95 

72 

430(b) 

174(a) 

175(a) 

142 

176 

141 

w 
rg 



Molecular formula 

C7F9H9N20SSi 

C7F9H90Si 

C7Fiob0 

Structure of compounds 

‘1’CF3bF;)is) 

‘3’CFTOCH 
‘2)F 

P3 )3C 

H CH3 

(CF$1”2’)2C=N.S(0)CF&3’[=NSi(CH3)3] 

Chemical shifts (ppm) Coupling constants (Hz) 

(1) -69.2 (2) -75.2 (P-2) 1067 

(1)(3) -64.4, -72.9 (1-2)(2-3) 21,6 
(2) -109.6 (4-5) 56 (1-3) -2 
(4)(5) -58.8, -49.0 

(1)(3) -60.3, -70.3 (1-3) 11.5 
(2) }-98.5, -116.5 
(4)(5) other peak not detected 

(1)(3) -62.2, -77.0 (4-5) 210 
(2) -172.0 
(4)(5) -116.7, -118.2 

-67.9 

(1) -63.1 (2) -66.8 
(3) -55.1 

-74,2 (1-2) 0.2 

(1)(4) -64.5, -86.6 (2-3) 286 (5-6) 68 
(2)(3) -121.25, -118.55 
(5)(6) -98.5, -112.7 

(1) -81.9 (2) -126.5 (1-3) 11.2 (3-4a) 5.0 
(3) -116.8 (4a) -53.7 (4a-4e) 76 (P-1) 5.4 
(4e) -65.9 (P-3) 116 (P-4a) 900 

(P-4e) 1003 

Ref. 

140 

146(a) 

146(a) 

146(a) 

145(a) 

101 

130 

146(a) 

71 



(3-4) 10 (1)(2) -63.6 (3) -70.4 
(4) +29.7 

(1) -59.4 (2) -220.8 (2-6) 48 
(3)(4) -119.8, -125.8 
(5) -81.5 

(1) -78.2 (4) -109.0 (1-4) 4.1 (1-5) 4.9 
(5) -117.0 (6) -152.6 (5-7) 14.1 (4-7) 3.6 
(7) -70.9 (6-7) 5.2 (4-6) 14.7 

(4-5) 254 

177 

142 

125 

3 eo 
(7) -71.5 (4-5) 258 1. 

t 

(1) -77.8 (4) -118.5 (5-7) 15.0 (4-7) 2.3 125 
(5) -90.5 (6) -162.0 (6-7) 5.7 (1-6) 3.3 

(1) -80.6 (2) -108.0 (1-3) 16.3 
(3) -117.1 (4) -154.1 (4-7) 17.9 
(7) -76.6 (2-3) 254 

(1) -81.0 (2) -117.9 (1-2) 15.8 
(3) -91.3 (4) -161.4 (1-3) 2.5 
(5) -115.2 (6) -120.2 (3-6) 19.4 
(7) -77.5 (4-5) 3.6 

(2-3) 255 
(1)(3)(4) -63.0, -65.0, -72.4 
(2)(5)(6) -71.3, -73.0, -105.8 

: 
(2-4) 14.7 6 
(1-2) 12.2 125 P 

3 

ID 

c) 
crl 

(1-4) 10.4 125 
(3-5) 34.3 
(2-7) 3.6 
(4-6) 4.8 
(5-6) 300 

(1) -69.3 (2) -65.9 (1-3) 9.8 (1-2) 3.0 
(3) -115.3 (4) -95.3 (1-4) -2 (2-4) 9.6 

(2-3) 3.0 (3-4) -6 

146 

146 

e 



P 
N 

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

C7F13H 

'2JFJC".. 

"'CF3 CF, 

(1)(3)(4) -62.0, -63.5, -70.5 
(2)(5)(6) -71.6, -72.8, -103.6 

-70.0 

(1) -75.4 
(2)(3) -67.3, -64.6 

-76.5 

-76.8 (1-2) 5.6 

(1) -79.2 (2) -142.2 (1-2) 2.0 
(3)(4) -118.7, -119.2 
(5) +23.8 

(1) -79.0 (2) -142.5 (1-2) 2.0 
(3)(4) -76.7, -77.3 
(5) +13.0 

(1) -75.7 (2) -180.8 
(3)(4) -62.0, -62.5 

(1) -76.2 (2) -120.6 
(3) -122.4 (4) -69.4 

(1) -67.7 
(2) -116.3, -117.2 
(3) -135.3, -136.2 
(4)(6) -76.2, -77.4, -80.6, -81.0 
(5) -124.8, -125.3 
(7) +23.1, +23.0 

146 

a 
U 

73 

178 g 
0 
s: 

124 m 
I 

s 
a 

124 E 
147 

c 
B' 
E 

147 ~ U 

;i 
146(a) 8 

1. 
0 

p 

97 

148 



(1) -83.7 (2) -129.5 
(3) -125.9 (4) -126.9 
(5) -121.1 (6) -193.0 
(7) -91.5 (8) -108.1 

(1) -61.6 (2) -110.9 
(3) -128.2 (4) -121.5 
(5) -136.2 
(1) -68.7 (2) -64.0 

(1) -73.0 (2) -35.5 
(1) -70.3 (2) -122.7 
(3)(4) -136.9, -137.8 
(5) -93.9 

(1) -74.5 (2) -187.8 
(3) -78.7 (4) -66.7 
( 5 )  -88.9, -81.1 
(1) -71.0 (2) -184.5 
(3) -112.8 (4) -120.2 
(5) -118.2 (6) +20.9 
(1) -81.6 (2) -126.5 
(3) -120.9 (4) -117.4 
(5) -180.1 (6) -72.7 
(7) +32.3 
(1) -80.7 (2) -123.8 
(3) -115.8 (4) -178.9 
(5A) -117.5 (5B) -120.9 
(6) -80.5 (7) +33.7 

(1-3) 10.1 (1-4) 2.5 
(2-3) 2.5 (2-4) 14.7 
(2-5) 3.4 (3-6) 3.7 
(4-5) 14.7 (4-6) 6.2 
(4-7) 28.2 (4-8) 3.8 
(6-8) 117.5 (6-7) 40.6 
(7-8) 53 
(1-6)(2-6) 7.2 (4-7) 6.3 
(5-7) 51.0 

(P-2) 903 

(P-2) 846 

(1-3) 10.3 (1-4) 2.6 

(1-3) 11.0 (1-4) 2.0 
(4-6) 13.9 (5A-SB) 290 

150 

123 

155 

9 96 
1 

151 

152 

152 

P w 



Molecular formula Structure of compounds 
~- 

Chemical shifts (ppm) Coupling constants (Hz) Ref. 

(1) -124.9 
(3) -121.7 
(5) -121.2 
(7) -182.3 
(9) -77.8 
(1) -128.8 
(3) -121.9 
(5) -121.4 
(7) -184.2 
(9) -71.7 
(1) -121.6 
(3) -122.3 
(5) -120.8 
(7) -73.1 
(9) -75.0 

(1) -126.5 
(3) -123.7 
(5) -121.9 
(7) -186.8 
(9) -73.5 
(1) -92.1 
(3) -125.1 
(5) -117.4 
(7) -81.2 
(9) -73.5 

(1) -80.9 
(3) -119.2 
(5) -125.0 
(7) -117.9 
(9) -184.4 
(11) -83.1 

(2) -80.3 
(4) -126.2 
(6) -81.6 
(8) -72.6 

(2) -81.7 
(4) -113.6 
(6) -81.5 
(8) -87.2 

(2) -81.3 
(4) -127.6 
(6) -126.1 
(8) -182.3 
(10) -78.3 

(2) -81.2 
(4) -116.0 
(6) -74.8 
(8) -81.9 

(2) -79.8 
(4) -125.1 
(6) -125.5 
(8) -183.4 
(10) -82.6 

(2) -93.4 
(4) -130.2 
(6) -140.1 
(8) -81.4 
(10) -72.3 

(2-4) 12.4 (2-3) 3.6 
(3-4) 270 (6-7) 15.5 
(7-8) 11.3 (8-9) 142 

(3-4) 272 (8-9) 142 

(1-2) 12.5 (2-5) 2.6 
(2-6) 2.6 (3-4) 296 
(5-6) 268 (9-10) 144 

(1-2) 11.8 (4-5) 266 
(8-9) 140 

(1-2) 130 (5-7) 10.5 
(7-8) 2.0 (9-10) 144 

(1-2) 160 (3-4) 290 
(5-6) 274 (10-11) 170 

152 

152 

152 

152 

152 

152 



(1) -76.6 (2) -118.4 
(3) -122.8 (4) -127.4 
(5) -82.6 

(1) -83.8 (2) -120.0 
(3) -69.7 

(1)(2) -73.37, -76.70 
(3) -64.58 

(1) -66.7 (2) -65.8 
(3) -65.0 

(CF:‘”2’)2CF‘3’.N(CF(4) 3 )OCF‘s’(CF$6’)2 

(1)(4) -72.1 
(2)(3) -178.1, -182.1 
( 5 )  -115.5 (6) -82.7 
(1)(4) -65.1, -74.9, -79.6 
(2) -52.8 (3) -144.7 

(1) -59.2 (2) -93.7 
(3) -91.7, -91.6 
(4) -90.5 
(1) -83.5 (2) -128 
(3) -100.7 (4) -66.7 
(5) -91 (6) -131 
(7) -83.5 
(1) -73.2 (2) -76.7 
(3) -154.3 (4) -64.5 
(5) -136.0 (6) -77.9 

97 

(1-2) 8.3 (1-3) -1.0 153 

(1-2) 4.2 (1-3) or (2-3) 9.18 181 

‘J(1-C) ‘J(2-C) 288.2,288.3 
‘J(3-C) 270 

(1-C2) 37.5 (2-CS) 36.1 

(1-2) 6.2 (P-2) 18.8 181 

3 
(P-3) 75.0 

0 
1. 

a 

2. 
129(a) 

5’ 
ID 

(2-3) 0.6 (3-4) 3.4 101 

(1-2) 9 104 ‘51 

133 

133 

(F-C1) 33.0 (F-C2) 3.8 166 

Q cn 
(F-C4) 1.3 (F-C7) 272.7 



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

NCO 

-51.1 

-73.77 

-75.04 

-66.5 

-68.2 

-73.62 

-70.12 

(F-C1) 33.5 (F-C2) 4.0 
(F-C4) 1.1 (F-C6) 3.7 
(F-C7) 272.3 

(F-C1) 30.8 (F-C4) 1.3 
(F-C6) 5.2 (F-C7) 272.3 

(F-C1) 32.1 (F-C2) 3.8 
(F-C4) 1.4 (F-C7) 272.5 

(1-2) 1.2 

(1-2) 8.3 

(1-2) 8.0 

(1-2) 9 

(1-2) 10 

(1-2) 8.2 

(1-2) 4 

166 

166 

166 

188(a) 

184(e) 

189(e) 

184(e) 

189(e) 

189(e) 

190 

188(a) 



CF:".CH'2'=CH.CHz.(CHz)3.CH~ (cis) 

CF!j1)CH$Z'.CH=CH.(CHz)3CH3 (cis) 

(trans) 

(trans) 

CF:".CH:".(CH2)5.CH3 

N-oxide of above 

-61.60 

-60.6 
-64.7 

-66.9 
-67.3 

-67.2 

(1) -78.7 (2) -204.9 

(1) -77.5 (2) -208.5 

(1) -79.7 (2) -197.0 

(1) -80.5 (2) -204.5 

(1) -79.0 (2) -207.5 

(1) -67.4 to -68.7 
(2) -125.3, -129.9 

(1) -79.1 (2) -120.9 
(3) -123.5 

(1) -79.5 (2) -121.2 
(3) -124'0 

(1) -83.3 (2) -118.7 

188(a) 

(1-2) -6 117 

(1-2) 10.7 
(1-2) 10.7 

(1-2) 10.4 

117 

117 

169 *1 
E 
%. 
I 
3 

169 
z. 

176 5 (1-2) 12.8 (1-3) 6.5 
(2-3) 44.5 W 

169 

(1-2) 6.3, 8.5 137 

(2-3) 249 191(a) 

(2-3) 251 191(a) 

a (2A-2B) 276.7 (2-3) 15.2 137 4 



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

C8F6H4 

(1) -67 (2) -154 (1-2) 12 (1-3) 5 
(3) -127.3 (2-3) 7 
(1) -67 (2) -163 (1-2) 11 (1-3) 21 
(3) -140.5 (2-3) 142 

(1) -66.2 (2) -100.9 (1-2) 24.2 (1-3) 9.6 
(3) -92.7 (2-3) 45.6 

-57.70, -54.80 

170 

171(a) 

(F-C1) 33.5 (F-C2) 4.0 
(F-C4) 1.1 (F-C6) 3.7 
(F-C7) 271.6 

166 
43 1 

(7-C1) 33.8 (7-C2) 4.0 
(7-C4) -1 (7-C7) 272.1 

-66.5 (1-2) 8.5 

(1) -57.4 (2) -55.0 (1-2) 8.2 

43 1 

173(e) 

169 

193 

Isomer [a] -64.85 (1-2) 9.9 
[b] -64-97 (1-2) 9.8 

-57.61, -54.90 

117 

173(e) 



CSF6H10 

CsF7Hl,N,PSi 

[CF: ’CO.O],BH.O 3 

As above with NHBu‘ replaced by 
N(CHi3’)Si(CH3)3 

(1) -83, -84 
(2)(3) -116, -117 

Isomer [a] -65-0 
[b] -65.08 

(1-2)(1-3) 2.3, 8.5 and 2.3, 7 137 

(1-2) 10.7 
(1-2) 11.0 

117 

(l-Cl) 284 (1-C2) 40.9 194 

(1) -58.8 (2) -63.8 (1-3) 9 (1-4) 11 117 
(2-4) 11 

-75.5 

-88.66 

140 2 
122 P 
117 I 

(2-3) 8.4 P 

p 

(1) -65.7 (2) -72.7 (1-3) 10.7 (1-4) 2.3 

s 
m 
0 
1 

-73.8 (1-2) 5.7 72 

(1) -81.5 (2)(3) -114, -124 (1-3) 9.8 137 

(1) -75.1 (2) -36.2 (P-1) 5.5 (P-2) 960 95 U 

(1) -75.4 (2) -30.2 (P-1) 6.0 (P-2) 970 
(2-3) 0.8 

(1)(2) -68.6, -75.3 (P-l)(P-2) 3.0,5.5 
(3) -24.4 (P-3) 1002 (3-4) 0.8 

(3-5) 1.8 (1-3) or (2-3) 0.4 

95 

95 

P 
W 



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

CSFl lH30 

(1) -78.1 (2) -139.1 
(3) -140.5 

(1) -67.6 (2) -57.0 

(1) -74.7 (2) -153.4 
(3) -161.9 (4) -156.0 

(1) -68.5 (2) -114.0 
(3) -60.4 

(1)(6) -61.8, -83.8 
(2) -124.2 (3) -166.0 
(4)(5) -113.4, -117.0 

(1) -62.5 (2) -61.5 
(3) -98.0 (4) -108.0 

(1)(4) -64.0, -85.6 
(2) -121.2 (3) -105.8 
(5)(6) -107.1, -98.1 

(1)(4) -59.2, -71.2 
(2) -120.4 (3) -102.5 
(5)(6) -98.6, -107.0 

(1-2) 11.1 

(P-2) 883 

(2-3) 16.0 (3-4) 21.0 

(1-2) 10.2 (1-3) 3.6 
(2-3) 4 

(4-5) 213 

(3-4) 66 

(2-3) 11 (5-6) 59 
(1-3) or (3-4) 23 

(2-3) 10 (5-6) 52 
(2-1 or 4) 19 (3-1 or 4) 19 
(3-5 or 6) 14 (6 or 5-1 or 4) 6 

4 

141 

429 

146(a) 

146(a) 

146(a) 

146(a) 

146(a) 



(1) -69.5 
(2)(3) -66.3, -64.0 

-72.4. -71.4 

(2-3) 6.0 178(a) 

178(a) 

146(a) (1)(4) -64.2, -82.8 
(2)(3) -115.1, -128.8 
(5)(6) -98.3, -112.2 

(1) -76.0 
(2)(3) -67.3, -64.7 

(1) -75.7 
(2)(3) -66.8, -64.7 

(1) -72.2 
(2)(3) -68.3, -65.9 

(1) -60.73 (2) -67.23 
(3) -74.79 

(5-6) 64.5 

(2-3) 5.7 178(a) 

178(a) 9 s 
6’ 

178(a) 3 

E. 
Ei 

(2-3) 5.7 

(2-3) 6.0 

(1-2) 2.5 (1-3) 1.25 
(2-3) 2.5 

-~ 
196 5’ 

(1)(2) -57.70, -62.62 196 
5 

(1)(2) -60, -65 

(1) -74.1 (2) -69.90 

197 

198(c) 
As above 

(P-1) 22.6 (P-2) 5.2 

-56.2 

(1) -81.6 (2) -126.6 
(3) -122.9 (4) -122.9 
(5) -121.6 (6) -99.9 

88 

144 

VI CI 

(6-7) 5 



~~ ~ 

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

CSF13HBr2 CF:".CF:2'.CF:3'.CF:4).CF:5).CF:6).CBr=CHBr (Z) (1) -81.6 (2) -126.4 
(3) -122.2 (4) -122.2 
(5) -120.1 (6) -105.9 

C8F13H2Br3 CF:".CF:2'.CF:3'.CF~4'.CF:5'.CF~'.CBr2.CH2Br (1) -81.6 (2) -126.4 
(3) -122.0 (4) -122.0 
(5) -114.5 (6) -102.5 

CsFi3H60zP (CF:")2CH'4'0.bF"'(CH&5').0.C(CF~')2.dH2 (1) -72.9, -73.5 
(2) -76.4, -77.0 
(3) -29.6 

Groups on C1 above interchanged 

Groups on C1 above interchanged 

(1) -76.0, -76.5 
(2) -13.3 

(1) -77.0 (2) -119.9 
(3) -116.8 (4) -89.2 
(5) -161.7 (6) -115.7 
(7) -120.3 (8) -81.1 

(1) -78.1 (3) -106.9 
(4) -116.7 (5) -153.1 
(8) -80.9 

(1) -76.5 (2) -107.8 
(3) -117.4 (4) -153.6 
(5) -113.5 (6) -124.4 
(7) -81.0 

(1) -77.9 (2) -117.7 
(3) -91.5 (4) -161.7 
( 5 )  -114.1 (6) -125.1 
(7) -81.1 

(1-4) 5.6 (2-2') 8.0 
(3-5) 11.4 (P-3) 832 
'J(l-C),(2-C) 283,289 
2J(1-C) 35.0 
(3-CH2) 45'3 
(3-CH3) 26.5 

(1-3) 6.0 (2-4) 13.5 
(P-2) 726 

(1-3) 3.0 (3-4) 254 
(4-6) 36.7 (4-7) 19.8 
(4-8) 9.8 (5-8) 16.6 
(6-7) 300 

(1-3) 4.3 (1-4) 4.3 
(7-8) 16.4 (4-8) 12.2 
(3-5) 16.2 (3-4) 256 

(1-2) 2.3 (1-3) 18.3 
(2-3) 248 (2-4) 15.3 
(4-6) 24.3 (5-7) 11.5 

(1-2) 18.3 (1-3) 1.9 
(1-4) 12.7 (2-3) 254 
(4-7) 1.8 (5-7) 11.5 

144 

144 

199 

73 

125 

125 

125 

125 





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

(2)(4) -77.1, -80.1 
(2) -119.5, -120.0, -124.7 
(3) -135.0 
(5)(6) -114.2, -119.2, -133.9 

(1) -71.5 (2) -184.4 
(3) -113.0 (4) -120.6 
(5) -118.5 (6) -116.8 
(7) +25.3 

(1) -81.6 (2) -126.8 
(3) -123.0 (4) -120.4 
(5) -117.1 (B) -180.4 
(7) -72.5 (8) +32.3 

(1) -81.2 (2) -126.8 
(3) -120.6 (4) -115.7 
(5) -179.0 
(6) -117-4, -120.7 
(7) -80.7 (8) +33*7 

(1) -81.4 (2) -124.6 
(3) -116.0 (4) -179.0 
( 5 )  +33.5 

(1) -76.8 (2) -117.8 
(3) -121.8 (4) -126.4 
(5) -83.0 
(2) -81.5 (3) -125.3 
(7) -73.5 (8) -182.4 
(9) -75.6 (10) -79.0 

(2) -81.5 (3) -125.2 
(7) -74.7 (8) -186.6 
(9) -83.5 (10) -71.7 

(1-3) 10.4 (1-4) 2.3 

(1-3) 9.9 (5-7) 12.9 
(6A-6B) 294 

(3-4) 10.2 (1-2) 2.5 
(7-8) 6.8 (7-9) 14.0 
(8-9) 10.3 (9-10) 140 

(1-2) 2.6 (2-4) 10.2 
(5-6) 274 (9-10) 148 

148 

g 
e 
8 

0, 

151 
er 

a 

n 

m 

152 

li 
152 

c 
B‘ 
F 
R 
8 

152 t 
3 er 

97 

152 

152 



(1) -92.2 
(3) -126.0 
( 5 )  -116.9 
(7) -126.4 
(9) -183.4 
(11) -83.6 
(1) -80.6 
(3) -118.6 
( 5 )  -124.7 
(7) -114.0 
(9) -80.5 
(11) -71.8 

CF:”.CF‘Z’(OCF:8’).CF:3’.CF~4’.CF~s’.CF~6’.CO.F’7’ (1) -77.4 
(3) -1 14.7 
( 5 )  -117.2 
(7) +25.0 

(CF:”)2CF’2’.CF~3’.CF:4’.0.CF’S’(CF~6’).C0.F’7) (1) -73.2 
(3) -119.0 
( 5 )  -128.9 
(7) +25*0 

CF~1’.CF‘2’(0CF~3’).O.CF~4’.CF~’.CF:6’.CF~7’.CO.F‘8’ (1) -80.0 
(3) -54.3 
( 5 )  -116.2 
(7) -118.6 

(CF~1’)2CF’2’.O.CF:3’.CF:4’.O.CF’s’(CF:6‘).CO.F(7’ (1) -72.5 
(3) -118.6 
( 5 )  -128.8 
(7) +27.8 

CF:1’(CF:2’)4.CF:3’.CF:4’.CF~’H (1) -83.5 
(3) -132 
( 5 )  -141.5 

(CF:”)2CF‘2’.N=~C12.CF~’.[(CF,)2CFN=]SC12.~F2 (1) -98-2 
(3) -71.5 

(2) -80.0 
(4) -126.0 
(6) -121.8 
(8) -81.6 
(10) -73.8 

(2) -93.2 
(4) -129.1 
(6) -139.7 
(8) -125.6 
(10) -183.9 
(12) -79.4 

(2) -135.5 
(4) -118.9 
(6) -117.2 
(8) -53.3 

(2) -188.2 

(6) -81.9 
(4)NA 

(2) -136.2 
(4) -113.8 
(6) -119.6 
(8) +25*5 

(2) -189.6 

(6) -81.0 
(4)NA 

(2) -125.8 
(4) -133.5 

(2) -144.8 

(1-2) 132 (5-8) 2.7 152 
(6-9) 9.9 (10-11) 142 

(1-2) 160 (3-4) 298 152 
(5-6) 274 (7-9) 12.2 
(11-12) 172 

3 e 
0 

(P 

151 

2 
3 

151 E 
5’ 
m 
c, 
3 

200 0 

200 

93 

VI 
VI 

(1-2) 3.6 (2-3) 10.6 201 



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

As above with C1 replaced by H 

(1)(2) -70.1, -71.6 
(3) -63.2 

-69.8 

(1) -90.4 (2) -91.6 

(1) -59.1 (2) -93-8 
(3) -91.7 

(1) -66.9 (2) -68.6 
(3) +46.6 (4) -64.6 

(1) -96.1 (2) +41.0 
(3) -144.5 (4) -69.1 

-71.6 

-71.6 

-71.0 

-63.26 

(1-2) 9 

107 

105 

104 

104 

78 (2-3) 1.3 (3-4) 13.6 

78 (1-2) 11.8 (2-3) 14.8 
(3-4) 3.1 

204(a) 

204(a) 

204(a) 

(F-Cl) 32.8 (F-C2) 3.8 166 
(F-C4) 1.1 (F-C6) 3.7 
(F-C7) 272.1 

168 



F
luorine nuclei in a C

F
J group 

57 

h
 

v
 

0
 

m
m

 
m

o
 

4
N

 
z z h 

B ?
 

9
 
3
 

w
 

v
 

Q
1
 

g
s

 
m

e
 

I
I

 

P 6 
u
 

0" z 3 5 

'?
 

I 
I 

3
 

e
 

M
 

\o
 

0
 

Q
1
 

m
 

rc 
I 

I 
2
 

0
 

hl 

h
 

h
 

E
v

 
r
i 

2
 
?
i 

N
 

2
2

 

"
8

 
u
 

h
 

Y
 

0
 

r
i 

c: -f 
m

 I 
h

 
4
 

v
 



Ul 
00 Molecular formula Structure of compounds Chemcal shifts (ppm) Coupling constants (Hz) Ref. 

p BrC,H,.O CFY’ 
M 

WF‘ ‘ F‘2’ 

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

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

pN0,C6H4.0 CFY’ 

,3JFWp2, 

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

(1) -68.3 (2) -178.6 
(3) -92.0 

(1) -68.3 (2) -185.0 
(3) -107.7 

(1) -68.5 (2) -179.9 
(3) -92.7 

(1) -68.5 (2) -186.9 
(3) -108.6 

(1) -85.0 (2) -116.6 

(1) -69.3 (2) -178.1 
(3) -93.7 

(1) -69.3 (2) -184.5 
(3) -109.1 

(1) -65.8 (2) -155 
(3) -108.4 
(1) -68 (2) -169.5 
(3) -145.8 

(1) -84.0 (2) -123.2 

207(a) 

207(a) 

207(a) 

207(a) 

204(a) 

207(a) 

207(a) 

(1-2) 14 (1-3) 8 170 
(2-3) 8.4 

204(a) 



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

CF:"C(OH)(C6HS)CF$z'Br 

As above with Br replaced by C1 

Q:.. 
CO,H 

(1) -68.7 (2) -180.6 
(3) -91.7 

(1) -68.7 (2) -187.2 
(3) -107.5 

(1) -73.0 (2) -56.6 

(1) -73.5 (2) -61.9 

(1) -84.5 (2) -123.8 

(1) -80.4 (2) -119.4 
(3) -126.8 

(1) -66.4 (2) -100.6 
(3) -92.4 

(1) -83.4 (2) -119 

(1) -75.11 (2) -73.25 
(3) -111.82 (4) -60.12 

(1-2) 11.2 

(1-2) 9.5 

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

(1-2) 24.0 
(2-3) 45.6 

(2-3) 4.9 

(1-2) 11.03 
(1-4) 24.27 
(2-4) 11.03 

207(a) 

207(a) 

4 

4 

204(a) 

(2-4) 10 208 

(1-3) 10.4 171(a) 

137 

(1-3) <0'5 326 
(2-3) <0.5 

-60.98 

-59.56, -56.00 

209(a) 

209(a) 



60 
F bonded to C

 of a saturated aliphatic h
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-66.6 to -65.4 

(1) -65.3 (2) -72.2 (1-3) 9.6 

(1) -81.5 (2) -117.7 (1-3) 11.0 
(3) -79.3 

(1) -63.9 (2) 73.1 (1-2) 8.0 (1-3) 8.0 
(2-3) 29.2 

(1) -74.8 (2) -102.8 (1-3) 6.0 (P-1) 6.0 
(P-2) 11 16 

(1) -75.1 (2) -33.4 (P-1) 5.5 (P-2) 975 

214(a) 

117 

215 

172(a) 

72 
3 

95 1. 
m 

0 

(1)(2) -67.4, -75.4 (P-l)(P-2) 3.3,5.5 
(3) -19.5 (P-3) 1012 

8’ 
95 W 

uG 

(1) -68.11 (2) -139.88 (1-2) +6.76 (1-3) 0.0 216 
(3) -163.02 (4) -153.65 (1-4) 0.0 (1-7) 1.176 

(1-8) 1.415 (2-3) -21.44 
(2-4) +2.54 (2-5) +8.65 
(2-6) -4.02 (2-7) 0.0 
(2-8) 0.0 (3-4) -19.54 
(3-5) -1.26 (4-7) 0.0 
(4-8) 0.0 

(1) -80.5 (2) -203.9 
(1) -80.7 (2) -204.2 

169 

a 
I- (meso+dl) 



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

C9FsH5N N-oxide of above (1) -80.5 (2) -205.5 169 
(1) -80.6 (2) -207.1 

(1) -73.8 (2) -170.0 (1-2) 10.8 (1-3) 6.8 210 
(3) -168.8 (4) -74.8 (3-4) 7.6 (2-4) 16.4 

(1-4) 2.6 

(1) -71.8 (2) -162.0 

(1) -73.3 (2) -164.2 

-84.7, -75.6, -72.9 

(1) -75.0 (2) -55.0 (P-2) 945 

(1) -86.2 (2) -86.4 
(3) -88.2 

(1) -80.9 (2) -125.9 (1-3) 11.3 (P-3) 105 
(3) -118.9 (4) -66.5, -55.7 (P-4) 721,715 

210 

210 

217(a) 

180 

217(a) 

71 



12) 111 - 

As above with nC3H7 replaced by iC3H7 

(1)(2) -159.3, -165.0 
(3) -162.6 (4) -67.5 
(5) -85.8, -95.4 

(1) -78.3 (2) -131.4 
(3) -81.0 (4) -92.0 
(5-8) -158.7, -159.5, 

(3-4) 150 

-160.5, -160.5 

(1) -71.6 (2) -154.5 
(3) -165.5 (4) -161.5 

(1) -76.0 
(2)(3) -67.5, -65.0 

(1) -76.0 (2-3) 5.7 
(2)(3) -67.1, -64.5 

-68.8 

(1-2) 7.9 

(1) -80.4 (2) -125.0 
(3) -121.2 (4) -121.2 
(5) -120.4 (6) -117.9 

(1)(4) -73.4, -75.1 
(2) -186.7 (3) -75.1 

(1) -79.2 (2) -142.2 
(3) -111.4 

(1) -79.2 (2) -142.3 (1-2) 1.9 (4-5) 8.3 
(3)(4) -85.6, -121.3 
(5) +23.5 

(1) -59.6 
(2)(3) -84.0, -86.3 
(4) -130.0 (5) -81.6 

96 

218 

219(a) 

178 
a. 

178 
t 
1. 
'p. 

155 5' 
m 

220 wG 

3 
m 

U 

208 

96 

147 

147 

86 

m 
W 



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

GF17C103 CF~'~CO~CF~2'~O~CF"'(CF~')~CF~s'~O~CF'6'(CF~7')~CF~*'CI 
(1)(2) -75.3 (3) -145.0 
(4)(5) -80.6 (6) -141.4 
(7) -79.2 (8) -69.0 

GF18 

C9F18 

C9F18 

(1) -76.5 (2) -183.6 
(3) -55.1 (4) -89.7 
(5) -108.8 (6) -127.6 
(7) -83.5 

(1) -76.5 (2) -183.6 
(3) -59.4 (4) -87.5 
(5) -103.6 (6) -124.6 
(7) -83.5 

(1) -75.2 (2) -169.3 
(3) -172.5 (4) -75.2 
(5) -80.4 (6) -65.8 

(1) -59.0 (2) -61.2 
(3) -161.0 (4) -72.4 
(5) -89.9 (6) -73.3 

(1,2- ) 4 (3- ) 20 143 
(6- ) 19 

(2-3) 42.5 
(3-6) 8.1 
(5-6) 8.3 
(3-6) 18.1 
(2-C1) 26 
(1-C2) 35 
(4-C4) 290 
(5-C5) 265 
(6-C7) 34 

(2-5) 67.7 
(3-5) 14.1 
(2-6) 33.1 
(5-7) 9.8 

(3-5) 14.5 149(a) 
(4-5) 37.5 
(5-7) 9.0 
(1-C1) 289 
(2-C2) 257 
(2-C3) 30 
(3-C3) 274 
(6-C5) 36 
(7-C7) 286 

(3-4) 28.2 149(a) 
(3-6) 9.0 
(5-6) 8.3 

(2-6) 45.1 (1-3) 26.3 149(a) 

(1-C1) 289 
(4-C4) 289 

(4-5) 26.3 
(2-CI) 27 or 26 
(3-C4) 26 or 27 

(5-C5) 284 (5-C6) 39 
(6-C6) 277 (6-C7) 45 

(1-2) 9.6 (1-3) 44.2 149(a) 
(1-C1) 277 (2-C2) 277 
(5-C6) 28 (6-C6) 287 



GFlS 

W l S  

As above (1) -56.1 (2) -59.1 (1-2) 12 (1-3) 52 
(3) -159.8 (4) -70.3 (1-4) -2 (2-5) 13 
(5) -87.7 (6) -71.2 (2-6) 13 (3-4) -2 

(1) -156.1 (2) -91.5 (1-2) 40 (1-3) 24 
(3) -74.1 (6) -56.4 (1-4) -2 (2-3) 0.7 

(2-6) 20 (3-4) 0.7 
(3-6) 8 (5-6) 11 

(1) -180.8 (2) -180.2 
(3) -78.9 (4) -73.2 
(5) -72.9 (6) -63.5 

-66.8 

-73.0 

-77.3 

-76.0 

-76.0 

-76.4 

-75.5 

(1-2) 5.3 

(1)(4)(6) -76.1, -77.3, 
-80.1, -81.1 

(2) -117.7, -118.5, 
-124.5, -128.8 

(3) -139.4, -140.8 
(5) -123.0, -125.0 
(7) +29.2, +27.1 

(1) -81-5 (2) -145.0 (2-3) 21 (4-6) 20 
(3) -81.3 (4) -146.0 (6.7- 15 
(5) -80.7 (6)(7) -75.3 
(1) -81.4 (2) -145.3 
(3) -75.0 (2-3) 21.5 

(1-2) 2.1 (1-3) 5.5 

221 

221 

22 1 

2 
P 222(a) 

157 D 

p. 
157 9. 

ii’ 
157 m 

c, 
72 3 
157 2 
157 I 

148 

143 

143 z 



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

I 
C(CH3)3 

As above but with CF3 and F interchanged 

“’CF3 

>=( 
nC3H,0 CO,nC,H, 

CF3.CF=C(OnC3H7)CO2nC3H7 
(two isomers) 

(1) -64.7 

(1) -61.4 

(1) -79.0 (2) -57.0 

(1) -59.0 (2) -93.7 
(3) -91.6 (4) -90.4 

-71.5 

-72.3 
-71.2 
-71.0 

(1) -59.2 (2) -148.3 

(1-2) 15.9 

(1-2) 14.9 

(P-2) 790 

(1-2) 9 

(1-2) 7.5 
7.6 
9.9 

(1-2) 6.3 

222(a) 

222(a) 

157 

104 

204(a) 

193 

193 (2-4) 5.0 

(1) -58.0 (2) -163.0 (1-2) 8.7 (2-4) 2.6 

(1) -66.7 (2) -141.7 (1-2) 20 

[a] (1) -64.5 (2) -147 (1-2) 11 
[b] (1) -65 (2) -142 (1-2) 10 

193 

170 

170 



“TF3F=(F‘2’ 
CH,CH,O CO.N(CHzCH3)z 

CF:”CF‘Z’=C(OCH2CH3)C0.N(CH2CH3)2 

CF~’CF‘Z’H‘3’CH‘4’(OnC3H7)C02nC3H7 
(two isomers) 

(1) -66.7 (2) -131 (1-2) 22 170 

(1) -68.3 (2) -126.5 

[a] (1) -75.7 (2) -212 

[b] (1) -63.5 (2) -206 

(1-2) 8 

(1-2) 10 (1-3) 6 
(2-3) 43 (2-4) 26 
(1-2) 11 (1-3) 11 
(2-3) 45 (2-4) 11 

(1-2) 10 (1-3) 6 
(2-3) 26 (2-4) 49 

170 

170 

(1) -73.5 (2) -209.3 170 

(1) -84.1 (2) -121.3 204(a) 
2 : 
5’ 
J 

L 
224(a) 8. 

6’ 
(1) -80.0 
(2)(3) -117.5, -118.7 

(2-3) 0.8 

m 

204(a) 1 
U 

(1) -84.9 (2) -116.9 

(1) -84.3 (2) -124.3 204(a) 

pCH,C,H4.0,_FF\I ’ 
0 I F  F121 

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

(1) -68.5 (2) -181.0 
(3) -91.6 

207(a) 

(1) -68.5 (2) -188.1 
(3) -107.5 

207(a) 
ch 
4 



Molecular formula Structure of compounds Chemical shif.ts (ppm) Coupling constants (Hz) Ref. 

(1) -68.2 (2) -174.3 
(3) -147.9 

(1-2) 10.5 (1-3) 22 100 
(2-3) 130 

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

CH, 0 NH.COCF;'.CF:~ 0 OH 

mBrC6H4 CFY'CI 

"'CF3 /FG!J 

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

As above with 0 replaced by S 

(1) -69.0 (2) -182.3 
(3) -92.3 

(1) -69.0 (2) -189.3 
(3) -108.1 

(1) -84.0 (2) -123.2 

-57.15 

(1) -60.6 (2) -109.8 
(3) -55.3 

(1) -55.6 (2) -106.0 
(3) -57.0 

-65.8 

-66.2 

-57.15, -56.83 

207(a) 

207(a) 

204(a) 

173(e) 

(1-2) 24.1 (1-3) 1.3 4 
(2-3) 11.4 

(1-2) 11.3 (1-3) 15.3 4 
(2-3) 11.3 

226(a) 

226(a) 

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

(1) -78.0 (2) -180.5 
(3) -100.6 (4) -111.4 

(3-4) 280 176 

CioF6H7CI As above with Br replaced by CI 

-76.13 

-67.5 

-67.5 

-87.15 

(1) -74.8 (2) -208.8 
(3) -107.0 (4) -109.5 

(1) -77.0 (2) -216.0 
(3) -108.0 (4) -113.5 

(1) -134.6 (2) -184.7 
(3) -77.4 

227 

228(a) 

226(a) 

122 

(1-2) 12.0 (1-3,4) 12.0 176 
(2-3,4) 12.0 (1-5) 6.0 
(2-5) 44.0 (3-5) 12.0 
(4-5) 6.0 (3-6) 20.0 
(4-6) 18.0 (2-6) 2.0 

(1-2) 12.0 (1-3,4) 12.0 176 
(3-4) 270 (1-5) 6.0 
(2-5) 43.5 (3-5) 12.0 
(4-5) 6.0 (3-6) 21.5 
(4-6) 19.0 (2-6) 2.0 

(1-3) 8.0 (1-4) 52.0 
(2-3) 8.0 (2-4) 3.8 
(3-5) 23.0 

176 



(1) -74.9 (2) -214.0 (1-2) 12.0 (1-3) 12.0 176 
(3) -111.0 (1-4) 6.0 (2-3) 12.0 

(2-4) 43.7 (2-5) 3.0 
(3-4) 12.0,6.0 
(3-5) 17.0, 15.5 

-67.5 

-65.3 

(1) -74.8 (2) -21 5 
(3) -108.3 (4) -111.7 

-64.5 

(1) -76.9 (2) -172.1 
(3) -108.1 

(1) -75.5 (2) -214.7 
(3) -111.3 

(1) -80.25 (2) -81.20 

(1) -75.7 (2) -75.0 

( 2) 11.5 (1-3) 11.5 
(1-4) 11.5 (1-5) 6.0 
(2-3) 11.5 (2-4) 11.5 
(2-5) 45.5 (2-6) 3.0 
(3-4) 278 (3-5) 6.0 
(3-6) 13.0 (4-6) 14.0 
(4-5) 13.0 

(1-2) 7.0 (1-3) 11.0 
(2-3) 5.0 (2-4) 22.5 

(1-2) 10.5 (1-3) 10.5 
(1-4) 5.5 (2-3) 10.5 
(2-4) 43.5 
(3-4) 10.5, 5.5 
(3-5) 18.0, 16.5 
(2-5) 3.0 

(1-2) 9.5 

(1-2) 10.0 (1-3) 1.5 

228(a) 

206(a) 

176 

3 
5 L' 
3 

e 
g. 
5' 

226(a) 
wQ 

; 
'FI 176 

176 

206(a) 

206(a) ;'r 



4 
H Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

-69.7 

-66.7 

(diastereoisomers) [a] (1)(2) -119.7, -110.3 
(3) -178.0 (4) --77 

[b] (1)(2) --113.5 

[c] (1)(2) --112.5 
(3) -175.0 (4) --77 

(3) -177.0 (4) --77 

[a] -66.32 
[b] -66.37 

(1) -66.0 (2) -66.4 

(1) -75 (2) -64 
(3) -202 

(1) -88.36 

(1-2) 7.8 213 

a 
x 

s 
0, 

229 
a 

87(a) 
P 

I 

I 
(1-2) 243 (1-4) -13.4 193 t 

a (1-5) -13.4 (2-4) 3.5 
(3-4) 7 c 

R 

(3-4) 7 

117 

(P-2) 1004 141 

(1-3) 1.5 (1-4) 6.5 
(3-4) 48 

170 

122 
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4 a Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

(1) -74.30 (2) -13.20 (1-2) 8 (2-3) 116 227 
(3) -41.57 

(1) -81.2 (3-4) 248 
(2) -121.0, -125.7 
(3) -117.0 (4) -120.4 

-80.7, -85.7, -86.0 

a 
U 

191 3 

t 
a 

d 
iir 
a 

(1) -61.2 (2) -66.3 (1-3) 30 (1-7) 66 231 +. r 
r ID (3) -132.6 (4) -143.3 (3-4) 60 

(5)(6) -148.5, -145.7 R 
(7) -134.4 c 

a 
(1) -79 (1- ) 11.2 (4-5) 280 232 1 
(2)(3) -124, -121 (6-7) 46 
(4) -117 (5) -121 
(6) -194 

(1) -117.3 (2) or (3) -112.9 
(4)(7) -145.5, -147.7 
(5)(6) -154.3 
(8) -67.7 

(1) -82.2 (2) -121.2 
(3) -128.3 (4) -146.9 
(5) -157.1 (6) -164.9 

233 

219(a) 



-73.45 234(a) 

CF:''(CF2)4,CF=C(CH2CH3)CHO ( Z  + E )  (1) -81.0 137 

137 CF:"(CF,), (1) -81.0 
HH'31 

C02CH2CH3 '2JF 

(2-3) 30 

(1) -65.73, -63.52 
(2) -57.75 

173(e) 

234(a) 2 : 
5' CXT (CF3)2 

-72.90 

5' 
178 e 

u$ 

178 1 
% 

- 
!CF~")2C(N~CH2.CH2~0.CH2.CH2).N=C(CF:Z"3')2 (1) -68.3 

(2)(3) -66.1, -63.6 

(CF:")2.C[S(CH2)~CH3]NH.N=C(CF~2"3))~ (1) -70.8 
(2)(3) -66.8, -64.3 

(2-3) 5.8 

(2-3) 6.0 

(1) -71.6 (2) +39.0 
(3)(4) -151.0, -163.2 
( 5 )  -157.4 

96 - 
(31 I41 

(1) -80.1 
(2) -117, -119, -122'8, -126.6 

(1) -80.5 

137 

137 

CF:"~CF~Z'~CF~3'~CF~'~CF~51.CF~' .C(OH)(CH3)CH~CH~ 
(1) -80.8 (2) -124.1 
(3)(4) -119.5, -120.4 
(5) -118'3 (6) -116.6 

208 

4 
01 



4 

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

p41 

I l l  

(Two isomers) 

(1) -82.0 (2) -120.3 
-122.0, -123.4, -127.1 
(3) -121.7 (4) -116.5 

(1) -90.6 (2) -138.8 
(3)(4) -170.8, -188.4 
(5) -73.1 
(6)(7) -126.2, -133.0, -126.5 

(1:1:2) 
(1) -92.6 (2) -135.6 
(3)(4) -168.4, -193.8 
(5) -76.6 
(6)(7) -123.9, -131.6, -131.6 

(1 : 1 : 2) 

(1) -89.7 (2) -139.7 
(3) -153.9 (4) -74.0 
(5) -75.0, -76.2 

(1) -108.5 
(2)(3) -67.5, -65.9 
(4) -67.9 

(3-4) 25 1 191(a) 

212 

212 

235 

PF:"(NH'3'.C(CH3)3).0.C(CF3)2C(CF3)20 - 
( 2 )  

As above with NHC(CH3)3 replaced by N(CH2CH3)2 

(1) -58.6 (2) -68.7 
At -80" (la) -51.1 
( le)  -67.2 

At -20" (1) -57.5 
(2) -67.4, -69.2 

(P-1) 872 (1-3) 14.0 156 
(P-la) 790 (P-le) 957 
(la-le) 69.3 (la-3) 34.7 

(P-1) 853 156 



ClOFl6 

(1) -75.1 (2) -167.3 

(1) -179.83 (2) -72.72 
(3) -52.84 (4) -88.01 
(5) -58.06 (6) -55.47 

(1) -68.5 (2) -104'8 
(3)(4)(6) -63.5 to -63.7 
(5) -53.9 

(1)(2) -65.98, -65.63 
(3) -111.0 (4) -61.5 
(5) -68.0 (6) -68.7 

(1) -81.6 (2) -126.9 
(3) -116.9 (4) -52.4 

(1) -49.6 (2) -106.3 
(3)(4) -68.1, -61.5 
(5) -67.8 

(1)(2)(5)(6) -151.6, -153.4, 
-162.1, -163.5 

(3)(7) -155.8, -157'7 
(4) -71.8 

140 

(1-3) 50 (2-3) 3.4 236 
(3-4) 39.0 (4-5) 21.6 
(5-6) 21.6 (4-6) 21.6 

(1-2) 9.0 (2-3) 9.0 235 
(4-5) 33 (5-6) 33 

(1-2) 20 (3-4) 18.2 
(3-6) 10.1 (5-6) 3.4 

P 
4 
5' 

235 

(3-4) 11.5 (P-3) 115 
(P-4) 927 

5' 
ID 

71 uQ 

235 w 

96 

144 
4 
4 



4 
00 Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

C10F17HBr2 As above with -C=CH replaced by -CBr=CHBr (2) (1) -81.2 (2) -126.6 
(3) to (6) -122.0 
(7) -120.4 (8) -105.9 

C I O F I ~ H ~ B ~ ~  As above with -CECH replaced by -CBr2CH2Br (1) -81.2 (2) -125.8 
(3) to (6) -121.6 
(7) -114.1 (8) -102.5 

(1) -62.0 (2) -59.1 (1-2) 10.0 (1-3) 32.0 
(3) -97.8 (4) -114.1 

ClOF20 

CioF20 

ClOF18H204 CF:1’.CF:2’.0.CF:3’.CF~4’.CO2CH~’CF~5’CF:6’.OCF~7).CF~8’ 

(1)(8) -87.3 (2)(7) -89.0 (5-9) 12.0 
(3) -86.6 (4) -121.7 
(5) -124.0 (6) -85.8 

[(CF:”)2CF‘2’.0.CO]2(CF~3’)2 (1) -79.1 (2) -142.3 (1-2) 2.1 
(3) -118.5 

(3) -77.4 

(2)(3) -178.5, -180.5 
(4) -72.6 (5) -105.4 
(6) -95.5 (7) -59.5 
(8) -61.7 

[(CF:1’)2CF‘2’.0.C0.CF:3‘l,0 (1) -79.2 (2) -142.8 (1-2) 1.9 

(CF:”)2CF12’CF‘3’(CF&4’)CF~’ (1) -71.2 (6-8) 32.5 (7-8) 11.5 

1 6 ’ ~  HCFY1 CFY’ 

(CF:”)2CF‘2’.CF(3)(CF~’).C[CF(5’.(CF:6’)2]=CF~’ (1)(6) -71.0, -72.6 
(2)(3)(5) -176.5, -180.5, -186.5 
(4) -74.5 
(7)(8) -58.5, -62.4 

( 1 ) (6) -7 1 .O, -7 2.5 
(2)(5) -180.5 
(3)(4) -110.5, -114.9 
(7)(8) -58.5, -62.5 

(CF:”)ZCF‘~’. CFi3’.CFF’. C[ CF‘” . (CF:6’)2] = CF:7’ 

144 

144 
a 
U 

3 

129(a) 
.c 

n 
CII 0 

m 

1 237 

f 
147 e 

.ii’ 
E 

147 R 
U Y 

129(a) [ 
z 
3 

129(a) 

129(a) 



CllF3H7 

F a t  C1 CF3 at c 4  

-66.44 

-67.1 

-66.3 

43 1 (11-C1) 4.5 (11-C3) 3.2 
(ll-C9)-0.7 (11-C11) 272' 1 

(1-2) 1.5 

(1-2) 8.5 

188(a) 

137 

-58.8 

5' 
m 
n 
4 137 

43 1 

(1-C1) 248.5 (1-C2) 21.2 
(1-C3) 10.0 (1-C5) 2.5 
(1-C6) c0.5 (1-C7) 1.9 
(1-C8) 6.3 (11-C3) 6.2 
(11-C5) 2.5 (11-C11) 272.7 



OD 

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

Fat  C1 CF3 at C5 

F at C1 CF3 at C7 

F at C2 CF3 at C5 

F at C2 CF, at C6 

F at C2 CF3 at C6 

(1-C1) 256.2 (1-C2) 19.8 
(1-C3) 8.1 (1-C4) 4.4 
(1-C6) 5.9 (1-C7) 2.2 
(1-C8) 5.1 (11-C4) 2.9 
(11-C6)<0.5(11-C8) -1 
(11-C11) 271.4 

(1-C1) 254.0 (1-C2) 19.5 
(1-C3) 8.4 (1-C4) 4.3 
(143) 3.1 (1-C6) -1 
(1-C8) 4.6 (1-C9) -3 

a 

iT 

B 
n 

m 
(1-C10) 15 (11-C6) 2.9 
(11-C7) 32.0 (11-C8) 5.3 
(1 1-C9) -1.5 (1 1-Cll)  272.1 

(2-C1) 25.7 (2-C2) 249.2 
(2-C3) 21.2 (2-C4) 9.5 
(2-CS) 1.2 (2-C7) 0.9 
(2-C8) 5.9 (2-C10) 9.6 
(11-C5) 3.4 (11-C7) 3.1 

E a 

(2-C1) 25.3 (2-C2) 248.6 
(2-C3) 21.1 (2-C4) 9.1 
(2-CS) 1.2 (2-C6) 3.2 
(2-C8) 5.7 (2-C9) -6 
(2-C10) 9.5 (11-C6) 2.9 
(1143) 4.8 (11-C11) 273.5 

(2-C1) 23.4 (2-C2) 248.5 
(2-C3) 25.5 (2-C4) 9.6 
(2-C6) 2.5 (2-C7) -0.5 
(11-C5) -1 (11-C7) 5.9 
(11-C11) 273.2 



(1) -77.5 (2) -201.3 (1-2) 13 (1-3) 6 
(2-3) 44 

169 

(1) -53.5 (2) -100 

(1) -57.9 (2) -142.3 

(1-2) 9.15 

(1-2) 6.5 (1-4) -1 

137 

193 
(2-4) 5.2 
‘J(1-C) 265.3 
‘J(2-C) 349.5 
‘J(2-C2) 27.1 
3 ~ ( 2 - c 0 )  17.6 

(1-2) 11.5 (2-4) 2.5 
’J(2-C5) 15.5 
(1-2) 12.6 (1-4) 44.4 
(2-4) 6.0 

As above but with CF3 and F interchanged (1) -56.0 (2) -166.0 193 

3. 
(D 

169 (1) -200.5 (2) -76.5 
(3) -136.5 

5 
W 213 

224(a) 

226(a) 8 

Q 
9 

-63.4 

(1) -86.0 (2) -127.0 
(3) -105.5 

(5CH3) -66.5 
(7CH3) -66.2 

(1-2) 7.9 

CH3 
-57.19, -56.48 173(e) 

As above with OCH3 replaced by CH3 -57.74, -56.83 

-60.8 

173(e) 

210 ‘J(F-C) 272 



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

CllF6H9N 

(1) -75.5 (2) -214.0 
(3) -111.5 

-67.25 

CiiF6H9NO As above with CH3 replaced by CH30 -67.15 

[a] (1) -75.0 (2) -214.0 3)C6HS CF(1). F’2)H‘5).CF(3)(4).CH(6)(CH 
CiiF6Hi0 3 .  c 

(diastereoisomers) (3) -118.3 (4) -125.7 

[b] (1) -75.5 (2) -206.8 
(3)(4) -117.5 

H( 1 1  )CN 

(1) -58.2 (2) -57.5 

(1-2) 6 173(a) 

(1-2) 11.0 (1-3) 11.0 176 
(1-4) 5.5 (2-3) 11.0 
(2-4) 44.0 (3-4) 11.0, 5.5 
(3-5) 20.0, 15.0 
(2-5) 3.0 

rg 

g 
228(a) 1 

e” 
n 

228(a) % 
0 

(1-2) 12.5 (1-3,4) 12.5 176 D 
(1-5) 6.2 (2-5) 44.7 s 
(1-2) 11.0 (1-3,4) 11.0 & 
(2-3,4) 11.0 (2-5) 43.0 E 
(3,4-5) 11.0 (1-5) 8.5 R 
(3,4-6) 15.5 a 

5 
(1-2) 6.0 193 6 

;i 
B 

(3-4) 270 (3-5) 18.0 
(4-5) 3.0 

-72.2 to -69.8 

(1) -57.3 (2) -55.4 (1-2) 6.7 (1-4) -1 

-75.65 

-75.7, -74.95 

206(a) 

193 

206(a) 

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

(1) -79.65 (2) -79.72 
-79.60 -79.62 
-81.26 -81.26 

(1) -82.9 (2) -120.9 
(3) -125.9 

(1) -82.4 (2) -120.0 
(3) -126.9 
(1) -79.3 (2) -135.7 
(3)(4) -134.3 

(1) -81.5 (2) -118.1 
(3) -126.5 

(1) -81.3 (2) -120.3 
(3) -126.5 

(1) -85.0 (2) -153.0 

(1) -82.8 (2) -120.7 
(3) -125.9 

(1) -65.10 

(1-2) 8.41 
8.4 
8.4 

(1-2) 10 

(1-2) 9.5 

(2-3) 10 

(1-2) 9.5 

(1-2) 2.6 

(1-2) 10 

(1-2) 8 

240(b) 

241(b) 

241(b) 

224(a) 

241(b) 

241(b) 

213 

241(b) 

173(e) 



F
luorine nudei in a C

F
3 group 

85 

h
 

v
 

m
 

0
 

N
 

vr 
m
 

h
 

v
 

N
 

d
 

N
 

h
 

1
 

I-
 

N
 

,+
 

m
 

-f 
N

 

m
 

d
 

N
 

v
)
 

m
 

0
 

W
 

m
 

h
 

2 v 

r- 
W

 
m
 

h
 

2 v 

0
 

d
 

9\ 

I 
I 

'" 
5
 

W
 

m
 

2 vr I 

opc" 
d

N
 

I
t

 
2
s
 

:
 

d
 I 

d
 

Ob I 
W

 
h

 

Y
 

N
 

h
 

h
 

c! 
c? 

h
 

c? 
h

h
 

v
v

 
N

d
 

h
h

 

Y
Y

 
N

d
 

W
 

2 
c" 
vr 
r- I 

vr I 
h

 

Y
 

,+
 

h
 

4
 
- 

w
m

 
2

2
 

v
r
m

 
I

I
 

0
 

I
I

 

z
z
 

m
d

 
:
 

I-
 I 

h
 

4
 

v
 

2 I-
 I 

h
h

 

v
v

 
d
m
 

h
h

 

c
2
.
 

x
 

D
 



Molecular formula Structure of compounds 
~ 

Chemical shifts (ppm) Coupling constants (Hz) Ref. 

SKS 

F3C CF, 

@CO .F‘,’ 

“’F,C CF;’) 

(1) -80.0 (2) -124.9 
(3) -121.0 (4) -102.4 

(1) -53.85 (2) -55.12 
(3) -58.98 (4) -60.61 

(1)(2) -59.93, -55.33 

(1) -80.12 (2) -106.85 
(3) +106.5 

(1) -81.5 

(1) -82.5 

(1) -82 

(1) -57.72 (2) -66.51 

(1) -59.76 (2) -55.61 
(3) +56.60 

(1) -80.5 

243 

209(a) 

242(a) 

(1-2) 2.4 (1-3) 8.0 244(a) 
(2-3) 16.1 

137 

137 

137 

(P-2) 1.3 173(e) 

137 



C1lF13H9FeN3O2P [CF$1'CF$2'CF$3'.Fe(CO)2(CH3CN)3]PF~' (1) -76.9 (2) -117.4 
(3) -79.4 (4) -73.3 

(2) -115.2, -121.2, 
CiiF13H90 CF:"(CF12')~.CH(CH3).C0.CH2.CH3 (1) -81.6 

-123.3, -126.6 
CiiFnHiiO CF:".CF:2'.CF:3'.CF:4'.CF:5'.CF:6'.C(OH)(CH2CH3)2 (1) -80.4 (2) -124.5 

(3) -120.5 (4) -120.5 
(5) -117.1 (6) -108.0 

c1 1F18H703P 

(1) -186.5 (2) -76.86 
(3) -144.7 (4) -108.6 
(5) -180.7 (6) -77.61 
(7) -56.31 

(1) -70.2 
Rest: -125.3, -135.4, -234.0 

(2:2:1) 
(CFt'),C H (1) -67.9 (2) -67.4 
M 

H CH,.C(CFf'), 

[(CF:"),CH'3'O],P(CH3)CH2C(CF:2')2d (1) -74.5 (2) -78.0 

(at -60") (1) -74.1, -74.4, -74.5, -74.9 
(2) -77.3, -78.7 

[(CFY')2CHOI3P(CH3)2 (la) -73.0 (le) -71.3 

(CF:3"4')3[C02CF(2'(CF$1')2]2 (1) -79.3 (2) -142.7 
(3)(4) -118.0, -123.2 

(cF:"'2'),CF"'. CF'"(CF~51. CF?') .CF;71 CFYOl (1)(2) -70.2, -73.0 
(3)(4) -173.7, -179.0 
(5) -113.0 (AB) 
(6) -82.0 (7) -102.7(AB) 
(9) -61.9 (10) -59.6 

H 
(8)F CFT 

(1-3) 11.7 

(1-2) 6 (1-3) 51 
(2-3) 5 (3-7) 25 
(4-5) -44 (4-6) 11.5 
(5-6) 5.5 (5-7) -44 
(6-7) 13.5 

(1-3) 5.0 
'l((l-C)(2-C)285, 284 
2J(1-C) 34.4 2J(2-C) 33.0 
(1-3) 5.2, 6.0 
(2-2') 8.8 

215 

137 

208 

236 

0 
1. 245(n) g 
e" 
0, 
8. 

145(a) ; 
m 
c) 
7 

199 p 
w 

180 

(1-2) 1.9 147 

(5A-5B) 302 (7A-7B) 290 129(a) 
(7-9) 10.0 (8-9) 31.0 
(9-10) 10.0 



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

(1) -74.0 (2) -61.7 

(1) -58.9 (2) -93.5 
(3) -91.5 (4) -90.3 

-73 

-65.69 

-64.8 

(1) -58 (2) -121 

(1) -60 (2) -104 

(1)(2) -76.6, -74.7 

-55.7 

-69.1 

(1-2) 10 

'J(F-c) 35 

(1-2) 10.5 

(1-2) 20 

(1-2) 5.6 

(1-2) 9.5 

180 

104 

247 

188(a) 

117 

170 

170 

248(a) 

210 

229 
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

C12F6H12 CF~1'.CF(2'H'5'.CF:3"4'.CH(6)(CH2CH3).C6Hs [a] (1) -74.9 (2) -215.5 (1-2) 11.0 (1-3,4) 11.0 176 
(3) -116.5 (4) -121.0 (3-4) 260 (2-5) 43.0 

(3-5) 19.5 (4-5) 1.8 
' (1-5) 5.5 

(diastereoisomers) [b] (1) -73.5 (2) -215.5 (1-2) 11.0 (1-3,4) 11.0 
(3)(4) -114.5 (2-3,4) 11.0 

(2-5) 44.0 
(3.4-5) 11.0 
(1-5) 5.5 

(1) -57.8 (2) -56.3 (1-2) 6.35 193 

-75.7 

(1) -97.91 (2) -144'38 (1-5) 13.0 (3-4) 236 
(3) -115.58 (4) -109.99 

(1)(2) -62.5, -68.4 

-74'40 

-64.6 (1-2) 10.4 

206(a) 

239 

137 

234(a) 

117 
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W 
h) Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

CizFsHi5N02 “’CF3 CFY’ (diastereoisomers) [a] (1) -182.0 (2) -175.4 
(3)(4) -77.1, -78.2 

1 6 ) ~  

“’H CO,CH, 

C(CHd3 
[b] (1) -166.3 (2) -178.8 

‘ 2 ’ F a : : 5 ’  

(3) -73.8 (4) -76.6 
[c] (1) -178.0 (2) -186 

(3) -79.6 (4) -80.0 
[d] (1) -174.0 (2) -178.8 

(3) -75.8 (4) -77.3 

C12F9H5 

c 1 2F9N3 NC CF, 

CF3@ 

NC CF, 

(1) -81.0 (2) -125.0 
(3) -124.0 (4) -97.5 

-58.86 

(1-3) 17.6 (1-4) 5.3 193 
(1-5) 6.8 (2-3) 4.9 
(2-6) 27.8 (2-7) 23.2 
(2-4) 19.4 (3-4) 2.8 
(1-3) 13.4 (1-5) 26.3 
(2-4) 19.0 (3-4) 6.7 
(1-3) 19.7 (1-5) 6.4 
(2-4) 9.9 (3-4) 9.9 
(1-3) 9.2 (1-5) 26.6 
(2-4) 18.4 (2-6) 29.0 
(2-7) 25.0 (3-4) 9.2 

(1)(2) -55.86, -49.5 (1-2) 9.1 
(1-3)(2-3) 1.2, 1.3 
(1-4)(2-4) 0.5.2.6 

(1) -81.0 (2) -127.5 (1-2) 140.0 
(3) -125.5 (4) -117.0 
(5) -169.5 (6) -145.0 

(1)(5) -82.0, -83.0 (3A-3B) 140 
(2) -130.0 
(3) -79.6, -82.7 
(4) -123.0 

251 

242(a) 

173(e) 

25 1 

252 



(1)(5) -80.8, -81.6 
(2) -129.0 
(3) -80.1, -84.3 
(4) -131.0 

CF:"CF:Z.CF~'.0~F'4'(CF~~,C0.NH 

HS 

H' 'R 

3 R= -N 

n 
\p 

HH 

As above with R = -N 

CF:"CF~.(CF~),CP;~ 

(1) -82.1 (2) -127.1 
(3) -123.4 (4) -120.9 

(1) -82.1 (2) -127.4 
(3) -123.7 (4) -121.2 

(1) -80.0 (2) -124.9 
(3) -121.1 (4) -102.0 

CF:".CF:"-(CF:'?,.CF~.CO (1) -81.6 (2) -126.6 
HH (3) -123.4 (4) -119.9 

H N(CHKH,)z 

'%ZF, \_/CF~'CF~'  

'''CFo 0- +NH(CH,CH,), 

NHCF, CF, 

& 5 $ - - 3  

(3A-3B) 144 

(1) -81.2 (2) -116.1 (2-3) 20.4 (2-4) 1.7 
(3) -50.8 (4) -56.1 (1-3) 1.7 (3-4) 10.3 

-60.98, -61.94 

(1) -70.2 
(2)(3) -66.5, -64.0 

(2-3) 5.1 

252 

243 

243 

1. 
243 z 

5' 
m 
n 
F 243 p 
w 

128 

253(c) 

178 rg 

w 



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

C12F12H6S 

CF3 

H‘ k 

.59.5, -67.9 253(c) 

-74.5 (1-2) 5.0 

(1) -70.95 (2) -72.80 

-73.1, -70.7 

(1) -70.4 (2)(3) -66.3, -63.9 

(1) -81.7 (3-4) 250 
(2) -120.2, -121.5, 

-122.3, -126.0 
(3) -120.5 (4) -116.4 

(1) -81.2 (3-4) 237 
(2) -120.1, -121.9, 

(3) -117.6 (4) -115.5 

(1) -80.4 
(2) -111.6, -118.2, 

-122.5, -126.0 

-120.7, -124.9 

(1) -79.6 (2) -123.8 
(3) -120.4 (4) -101.3 

254 B 
c1 
2 
P - 

254(a) 1 
178 3 a 

191(a) 5 
E 
f 
U 
Y a 

191(a) a 

137 

243 

3 R =  -N 



A 
\p CizFi3HioNO As above with R = -N (1) -80.0 (2) -123.8 

(3) -120.4 (4) -102.9 
243 

(1) -82.0 (3-4) 248 
(2) -121.2, -123.0, -126.9 

(1 : 1 : 2) 
(3) -122.9 (4) -117.7 

C1zF13H15FeN205P2 [CF~"~CF~z'.CF~3'~Fe(CO)z(CH3CN)zP(OCH3)3]PF~) (1) -85.4 (2) -1 17.4 (1-3) 11.5 
(3) -79.3 (4) -73.3 

CizFi3Hi50z CF~1'.CF:Z'.CF:3'.CF:4'.CF~5'.CF:6'C(OH)(CH3)~CHz.C(OH)(CH3)~ 
(1) -80.4 (2) -124.0 
(3)(4) -119.5, -120.4 
( 5 )  -119.5 (6) -116.2 

(3) -213'2 (4)(7) -145.8 
(1) -173.1 (2) -73.9 

(5)(6) -151.3 
(8) -125.0, -129.4 

(9A-9B) (sA-8B3 235 230 

or (9) -126.2, -127.7 

137 

208 

243 

W 215 
uG 

208 w 

23 1 

180 

CizFi4HioNOzP (CH~=CH~CH~)~N~PF~z'~O~C(CF3)zC(CF3)z~0 (1) -70.4 (2) -59.6 (P-2) 881 



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

C1zF14H18N02PSiZ [(CH3)3Si]zN~~F~Z'~0.C(CF3)zC(CF~)z~~ (1) -67.0, -68.2 (P-2) 920 156 
(2) -38.6 - 

(1) 

(P-2a) 772 (P-2e) 996 At -130" (2a) -25.1 
(2e) -53.8 (2a-2e) 76.0 

155 C~HSPF~'=N.~F'F:z'.0.C(CF3)~C(CF3)z.~ (1) -68.9 (2) -43.4 (1-2) 2.0 (P2-2) 846 
(P3-2) 18.3 (P3-3) 1107 (3) -66.5 - 

(1) 

CizFi6HsNOzPz 

CizFi-rHzOzP (1) -78.3 (2) -139 (1-5) 6.0 72 
~ ( C F : " ) 2 c H " 0 ~ 2 ~ ~ ( 4 )  (3) -167 (3) -153 

(2) (3) 

COCF, 

(CF,)*@CF,), 
COCF, 

(1) -66.3 (2) -55.9 
(3) -66.3 (4)(5) -63.18 
(6) -73.5 

255(c) 

-52.7, -61.5, -77.5 255(c) 

(1) -57.8 (2) -101.50 
(3) -220.63 (4) -113.90 
(5) -123.10 

256(a) 
245 

219(a) 

'9 
o\ 

c 
a a 

3 0 



C12F2204 

( c F ~ ” ) ~ ~ C ~ z ’ ~ C O ~ C F p ‘ ~ C F ~ ~ O ~ C ~ s ’ ( C F : 4 ‘ ’ ) ~  
(1) -72.3 (2) -188.7 
(3) -118.1 (4) -78.7 
(5) -133.8 (6) -72.3 
(7) -187.0 

(CF~i’)2CF’Z’~CO~CF’3’(CF~’).O.CF2.CF~s’.CF2.O~CF‘6’(CF~’’).CO.F‘8’ 
(1) -72.5 (2) -191.1 
(3) -134.3 (4) -79.0 
(5) -127.3 (6) -129.1 
(7) -81.1 (8) +27.5 

[CF:”.CF‘Z’(OCF~’).C0.CF:4‘.CF:5‘l, (1) -80.1 (2) -136.4 
(3) -54.6 (4) -114.7 
(5) -119.0 

[(CF:”)2CF’Z’.0.C0.(CF~3”4’)2]20 (1) -79.2 (2) -142.3 (1-2) 1.9 
(3)(4) -85.3, -121.2 

CF~’C1.CF’2’(CF~”).O[CF(24’.CF‘S’(CF~6’).O]~CF~’~CO.CF~8’ 
(1) -69.0 (2) -141.0 (78- ) 5 
(3) -79.2 (4)(6) -80.6 
(5) -144.8, -145.4 
(7)(8) -75.3 

As above with C1 replaced by F (1) -81.5 (2) -144.9 (7,9- ) 5.5 
(4) -81.2 (5) -145.8 
(6) -80.7 (7)(8) -75.6 
-80.5 (1-2) 5.6 

200 

200 

200 

3 

I 
I 

C 

147 

143 5 
ID 

b 
143 I 

259(a) 

188(a) 
170 

168 

168 4 
w 



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

As above with Cr replaced by Mn 

H CCI, 
NxO 

As above with C1 replaced by H 

CH3 

x C(CF3)Z 

(1) -61 (2) -115 (1-2) 19.0 

(1) -63 (2) -160 (1-2) 11.5 

-55.6 

-55.7 

(1)(2) -76.5, -74.6 

-77.1 

-77.2 

-57.12, -56.62 

-59.27, -55.0 

(1-2) 9.5 

170 

170 

210 

210 

248(a) 

248(a) 

248(a) 

173(e) 

173(e) 



' 0  (CH3),SiN=P 
0 1 2 3  

CF3 

(1)(2) -78.89, -78.89 
-78.81, -78.96 
-78.77, -78.87 
-78.79, -78.87 

(P-F) 4.0 

(1-2) 8.6 

(1-2) 8.6 

(1-2) 8.6 

261(a) 

259(a) 

259(a) 

206(a) 

259(a) 

259(a) 

(1-2) 9.1 
9.11 
9.09 
9.16 

2 4 ~  
8. 

(1)(2) -79.65, -79.73 
-79.63, -79.63 
-79.60, -79.60 
-79.59, -79.59 

-67.5 

(1-2) 8.44 
8.4 
8.4 
8.4 

240(a) 

250 



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

(1) -55.9 
(3)(10)(6)(7) -135.2, -136.6, 

-138.5 
(4)(8)(5)(9) -148.0, -150.9, 

-152'5, -154.3 

CF~'.C~~~.(CF:)') , .CF~~.CO H (1) -81.6 (2) -127.1 
>-( (3) -123.4 (4) -120.9 

Ci3Fi iH d o  

+ 

(2) -58.3 (3) -134.9 
(4) -149.4 (5) -147.9 
(6) -136.4 (7) -139.9 
(8) -161.4 (9) -150.9 

(2)a(6)a -138.7 

(3)a(5)a -135.9 

(5)b(8)a,b - 16 1.3 

(7)a.b -137.5 
(9)a -149.8 (9)b -150.5 
(4)a(3)b -58.1 

(2)b -114.7 

(4)b -128.3 

(6)b -123.2 

(1) -61.38 (2) -60.30 

(1) -74.7 
(2)(3) -66.3, -64.3 

(2-3) 5.7 

430 

w 
El 

a 4 243 

B 
0 
0 

W 
CI 

262(b) 

z 
a 
e 
.ii' 

262(b) 5 K 

253(c) 

178(a) 



-58.5, -59.5, -67.5 
(ratio 1 : 1 : 2) 

-59.1, -60.3, -61.5, -67.5 

-72.5, -71.2, -68.0, -66.7 

(1) -63.6 
(2)(3) -106.4, -124.4 
(4) -81.7 

(2-3) 5.7 

C~H5.CH‘7’(0H).CF:6’~CF:5).CF:4).CF~’.CF:2).CF~) (1) -80.8 (2) -125.0 (6A-6B) 308 (6A-7) 6.5 
(3) -121.2 (4) -121.2 (6B-7) 17.5 
(5) -118.3 (6A) -116.0 
(6B) -124.7 

oHOC~H~.CH‘7’(0H)~CF~6’.CF~5’.CF~’.CF~’.CF~z’~CF~’ 
(1) -80.8 (2) -126.2 (6A-6B) 300 (6A-7) 7 
(3) -122.5 (4) -122.5 (6B-7) 17 
(5) -122.5 (6A) -116.3 
(6B) -124.5 

CF:~).CF:~).(CF:~’),.CF:~).CO (1) -81.6 (2) -127.1 
H” (3) -123.2 (4) -121.6 

H R  3 R =  -N 

178(a) 

253(c) 

253(c) 

293(a) E’ 
c1 
-I 

208 

243 



CI 
0 Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. h) 

C13F23H304 

c 1 3F24H504P 

C13Fi4Hs04P 

C13F24H704P 

(1) -82.6 (2) -127.1 
(3) -122.9 (4) -120.9 

(1) -80.0 (2) -123.8 
(3) -120.0 (4) -102.1 

(1) -81.6 (2) -127.1 
(3) -123.7 (4) -121.6 

(1) -80.5 (2) -124.5 
(3) -120.5 (4) -120.5 
(5) -117.1 (6) -108.0 

(1) -67.1, -68.5 
(2a) -35.1 (2e) -47.4 

(CF:”)2CH‘4’0.P[0C(CF:3‘)2P(CH3)2](CH3).CH2~C(CF~2’)2~ 
(1) -72.4, -73.1 
(2) -76.5, -78.3 
(3) -67.0, -67.7 

(CF~)ZCF.CFZ.O.C(CF~)~.CF~.O.C(CF~)~.CO~CH~ (1) -73.0 (2) -186.3 
(3) -74.2 (4) -70.6 
(5) -71.3 (6) -75.1 

[(CF:‘’)2CHO]3~CH2C(CF:2’),d (1) -74.3 (2) -77.3 

243 

*1 
U 

E 

243 

e 
t 
n 
0, 
m 
D 
2 
3 
3 

243 

208 
E 

(2-2’) 9.0 (1-4) 6.0 199 z a 
x (P-3) 3.0 

‘J(l-C)(2-C)(3-C) 282, 285, 289 
’J(1-C) 35.3 ’J(2-C) 32.7 
3J(3-C) 29.1 

96 

124 

(1-2) 6.0 

124 

180 
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F bonded to C

 of a saturated aliphatic hydrocarbon 
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C14F120 As above with CO replaced by CHOH (1) -56.5 (2) -140.8 (1-2) 21.9 (5-6) 20.2 269 
(3)(4) -142.8 
(5) -163.8 (6) -155.9 

(1) -81.5 (2) -127.5 
(3) -123.1 (4) -97.5 

CF:".CF:2'.CF:3'.CF:4'.CF:5'.CF:6'C(OH)(CH3).C6Hs 
(1) -80.5 (2) -126.2 
(3)(4) -122.0, -123.0 
(5) -118.5 (6) -116.5 

(1) -82.1 (2) -127.1 
(3) -123.7 (4) -120.9 

CF:".CF:2'.CF:3'.CF:4'.CF:5'.CF:6'C(OH)(CH2(CH~).CH2.C(OH)(CH3).CH2.CH3 
(1) -81.6 (2) -124.5 
(3)(4) -120.8, -121.6 
(5) -117.9 (6) -116.2 

WF' ' 
C6H5 

(1) -78.2 (2) -167.0 
(3)(7) -1393 
(4)(8) -88.0 
(5)(6) -141.8, -148.6 

(1) -81.5 (2) -127.5 (5-6) 139'0 
(3) -123.1 (4) -117.5 
(5) -170.0 (6) -145.5 

(1) -82.0 (3-4) 250 
(2) -120.5, -121.5, -126.2 
(3) -121.1 (4) -116.7 

25 1 

208 

243 

a 
E 

208 I' 
9. 

25 1 

191(a) 
F 

3 



I- 
0 Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 00 

- 

C14F24 

(1) -82.6 (2) -126.8 
(3) -115.2 (4) -141.5 
(5) -163.2 (6) -150.5 

(1) -74.3 (2) -60.8 
(3) -63.3 (4) -61.5, -66.3 
(5) -57.3 (6) -59.3 
(7) -64.5 

(1) -54.1 (2) -98.2 

-80.8 

(1 -2) 

(5-6) 

(4A-4B) 150 

173(e) 

rr! 
U 

3 

219(a) P 

0“ 
c, 
0, 
m 

177 e s 
E 
P 

259(a) 

-62.93 

(1)(2) -70.4, -69.2 (1-2) 10.0 

168 

206(a) 



-68.5 

(1)(2) -74.4, -72.9 

-68.9 

-66.5 

C1SF6H240 

C15F,H6Na0 

(CF:"'2')2C=CH.CH=C(OCH2CH3)C0.NH.C6H~~ (1)(2) -62.0, -56.2 

H H  (1)(2) -78.81, -78.90 
C H 3 C H , f w ( C H 2 ) , C H 3  

(1)(2) -79.63, -79-65 

(1) -53.8 (2) -146.5 
(2) -142.2 

(1-2) 10.5 

(P-F) 4.0 

(P-F) 4.0 

(1-2) 7.5 

(1-2) 8 

(1-2) 8 .4  

(1-2) 9.01 

(1-2) 8 .4  

228(a) 

206(a) 

228(a) 

261(a) 

261(a) 

259(a) 1. 

n 
259(a) 6 
240(b) 

a 

240(b) 

272(b) 

I- s 



c 
c Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 0 

CisF7H-P As above with Na replaced by H 

(2) (31 

As above with Na replaced by H 

(1) -55.4 (2) -142.2 (1-2) 22.1 
(3) -140.0 

(1) -65.8, -67.5 (P-2) 823 
(2) -41.5 

(1) -80.0 (2) -124.8 
(3) -120.8 (4) -102.4 

(1) -55.7 (2) -139.3 
(3) -137.4 (4) -139.3 
(5) -160.8 (6) -151.9 

272(b) 

141 

(1-3) 5.7 (2-3) 45.9 263(b) 

(1-2) 21.7 (1) -54.4 (2) -146.0 
(3) -140.3 

(1) -56.5 (2) -141.3 (1-2) 2 2 3  
(3) -139.9 

(1) -61.13 (2) -58.53 

(1) -64.74 (2) -57.79 

243 

273 

272(b) 

272(b) 

173(e) 

173(e) 



\ /  
S 

(1) -62.91 (2) -57.56 (1-3) 7 

(1) -68.50 (2) -73.15 

CisFi2H14N202 As above withsubstituentson double bond interchanged (1) -69.50 (2) -70.25 

(1) -71.0 (2) -69.8 

CisFi2Hi6N2 As above with substituents on double bond interchanged (1) -68.0 (2) -72.5 

C15F12H16NZ02 n 2 3 ) 2  -72.9, -71.7, -67.7, -66.9 

(CF3)2 COZCHZCH, 
H 

(1-2) 7.8 C15F12H27N202PSi3 [(CH3)3Si]2~[=NSi(CH3)3]OC(CF3)2C(CF3)20 (1)(2) -68.4, -68.9 - 
(1)(2) 

(1) -53.6 (2) -147.4 
( ' )CF3)CLi(CN)@6) (3) -147.4 (4) -141.7 

(5) -166.5 (6) -166.5 

ClSF1,LiN 

(2 )  (3) (4) (5) 

C I S F ~ J N ~  As above with Li replaced by Na (1) -52.7 (2) -147.9 
(3) -147.9 (4) -141.4 
(5) -167.2 (6) -167.2 

173(e) 

234(a) 

234(a) 
1. 

254(a) g 

5' 
W 

254(a) 

254(a) 1 
'51 

250 

273 

273 



I- 

Molecular formula Structure of compounds Chemical shifts (pm) Coupling constants (Hz) Ref. - ta 

C15F13H5 (1) -62.7 (2) -57.9 
(3) -68.0 (4) -90.9 

CF~1’.CF(22’.CF:3’.CF~4’.CF~5’.CF~6’.C(OH)(~C4H9)2 (1) -80.4 (2) -124.5 
(3)(4) -120.0, -120.8 
(4) -117.9 (5) -115.8 

[CF‘:’.CF~2’.CF~3’.Fe(CO)2(CH3CN)2P(OCH~CH3)3]PF~’ 
(1) -85.6 (2) -117.2 
(3) -78.9 (4) -72.9 

(1) -57.5 (2) -139.5 
[CF@)CH.OH 

(2) (3) 

(1) -56.9 
(2)(3) -138.8 to -141.0 

( 2 )  (3) 

(1) -80.8 (2) -145.6 
(3) -73.2 

(1) -73.8 (2) -48.8 

(1) -178.12 (2) -71.75 
(3) -151.30 (4) -69.04 
(5) -51.43 (6) -53.61 
(7) -108.30 (8) -80.33 

(1-2) 10.0 (1-3) 10.0 
(2-3) 4.0 

(1-3) 11.0 

(1-2) 21.9 

(P-2) 910 
(2a-2e) 77.6 (P-2a) 832 
(P-2e) 1001 

(1-2) 21.9 

(1-3) 2 (2-3) 23 

(P-2) 860 

(1-4) 47 (3-5) 51 
(6-7) 23.3 

172(a) 

q 

208 L m 
m 
3 
n 

m 
215 g 

i4 
@ 

156 f 
d 

r 

269 t 

8 

a 
m 

U m 

269 

143 

180 

236 
274 



CisFzsN 

(1) -178.4 (2) -72.2 (1-3) 37 (1-4) 100 
(3) -71.3 (3-6) 10 (4-5) 300 
(4)(5) -80.6, -90.1 (4-6) 40 (7-8) 44 
(6) -51.9 (7) -51-9 
(8) -179.6 (9) -72-2 

(1) -108.3 (2) -78.8 (1-3) 23 (4-5) 48 
(3) -69.1 (4) -153.1 (6-7) 50 (7-8) 3.2 
(5) -52.1 (6) -52.1 
(7) -179.9 (8) -72.4 

(1) -181.0 (2) -73.4 
(3) -61.2 (4) -121.2 
(5) -82.5 

(1) -114.5, -119.3 
(2) -82.5 (3)(6) -62.0 
(4) -186.7 (5)(8) -73-4 
(7) -183.6 

(1) -188.2 (2) -77.0, -78.6 (3-4) 6 
(3) -64.5 (4) -118.2 
(5) -84.4 

CF~1’.cF~2’~(cF~3’)~.CF~4’.CO.NH.CO.CF~4’(CF~3’)4.CFg‘.CFI’’ 
(1) -82.4 (2) -127.4 
(3) -122.5 to -123-8 
(4) -120.2 

[(QF:‘~~’.C~.CF”’(~I~~.O-~F~’~CF~~’ (1) -72-4 (2) -172-9 
(3) -113.4 (4) -78-8 
(5) NA (6) -125.9 

[ ( ~ 3 h ~ o b p  -73.0 

(1) -59.1 (2) -93.7 (1-2) 9 
(3) -91.6 (4) -90.4 

274 

274 

274 

9 
274 P 

1 
0 

e 
E- 
m 

274 q 
w 

219 

200 

157 

5 104 
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OH 

C H 3 0 C 0  0 

( C F Y ) ) , C H ( z ) C O  

H C , H ,  

-74.1 

-76.2 

-62.6 

-77.3 

(CF:'"2')zC(NH.C6H~)NH.S0.C6H4CH3P (1)(2) -74.1, -72.55 

-75.7 to -74.2 (CF~)ZC(NH.CHZ.C~HS)NH.SO.C~H~ 

( T&(CH~)~)I~(C~)~(CF:')C~CCF:Z')  -60.84, -63.44 

-66.6 

As above with substituents about C=C interchanged -69.7 

(CF:")zCH'Z'.N=C[C(CH~)3].C~C.C6Hs -70.5 

(1-2) 8.1 

(1-2) 10.5 

(1-2) 8 

(1-2) 6.5 

268(a) 

268(a) 

267(a) 

U 
206(a) 

206(a) 

277 

229(a) 

229(a) 

229(a) 
c. 



116 
F bonded to

 C
 of a satorated aliphatic h

yd
ro

carb
o

n
 

S
O

 
b( Q

 
z-/ 3 

- m
 

PI 
PI 

z
 

:
 

W
 I 

O
?
 

3: 
u
 

3
 

3
 

9
 

3
 

v
 

z m
 I 

t- I 

4
 

lr
)
 

h
 

v
 

c
,
 

2
2

 
3

N
 

I
I

 
$
 

h
h

 

I 
C

&
 

h
 

C
I

-
 

m
 

x
z

 
2

:
 

h
 

h
 

c
c

 
-2

 
w

m
 z 

m
-

 
I-
 

l
l

 
I 

-- 
h

 

v
v

 
-

m
 
c
 



F
luorine nuclei in a C

F3 group 
117 

x 0 I 
3
 

h
 

e. 

h
 

v
 

W
 

\o
 

N
 

Q
' I 

v
 

I-
 

h
 

v
 
3
 

z
g

 
N

N
 

3
3
 

I
I

 
v
 

h
h

 

e
.z 

m
 

N
 

- N - ". X
 

E u, Q
 

X
 

8
 '1: 

3
 

i.i 

0
 

0
 

z I- 
z \o I 

I 
h
 

h
 

v
 

v
 

PI 
N

 

W
 

0
 

W
 

\o
 

c? 

I 
I 

9 \o
 

h
 

4
 

v
 

h
 

v
 

3
 



Molecular formula Structure of compounds Cherncal shifts (pprn) Coupling constants (Hz) Ref. 

CH3 -75.45, -72.15, -70.65, -68.80 
C H z = C ( C H 3 ) ~ y ~ ~ z  

(1) -71.0 (2) -69.8 

As above with double-bond substituents interchanged (1) -68.0 (2) -72.5 

-70.5, -67.5, -65.1 (1 :2:  1) 

-71.0, -70.4, -67.8, -66.5 

C6H,~F'2'[N(CH2CH3)z]OC(CF~')~c(cF~)20 (1) -68.1, -70.9 
(2) -39.3 

CF:".CF~.(CF:)),.CF? (1) -80.0 (2) -123.8 
HH (3) -119.6 (4) -101.7 

H "CHAWCH~)ZI, 
(1) -85.3 (2) -110.1 

C F ~ 1 ) . C F @ C H ( C N @  (3) -137.5 (4) -137.1 
(5) -139.3 (6) -160.8 
(7) -152.0 (3) (4) (5) (6) 

(P-2) 819 

234(a) 

254(a) 

254(a) 

254(a) 

254(a) 

141 

243 

(1-2) 2.2 (1-3) 6 273 
(2-3) 31.7 (5-7) 3.5 
(6-7) 21.4 



C16F14HN 

As above with Li replaced by Na 

(1) -55.8 (2) -139.3 (1-2) 21.9 
(3) -137.0 

(1) -85.8 (2) -107.8 (2-3) 29 (1-2) 3.3 
(3) -146.3 (4) -147.3 
(5) -141.5 (6) -166.4 
(7) -166.4 

(1-3) 7 

(1) -54.3 (2) -146.4 (1-2) 21.5 
(3) -143.0 

(1) -54.1 (2) -146.8 (1-2) 21.2 
(3) -143.4 

(1) -85.7 (2) -107.5 (2-3) 29 
(3) -146.8 (4) -147.7 
(5) -141.3 (6) -166.7 
(7) -166.7 

Pd(CO)d(CF3.C=C.CF& -56.2 

F W ~ ~ I  

F F L F  

Isomer [a] (1)(3) -176.2, -167.6 
(2) -141.5 (4) -118.8 
(5) -81.6 

CF:~'.CF:S) [b] (1)(3) -174.4, -168.2, -164.7 CFjCF2 - "'F 

(2) (2 : 1 : 1) 
(2) -141.6, -138.4 (6:2) 
(4) -117.9 ( 5 )  -81.4 
(1)(3) -174.8, -163.8 (1: 1) 
(2) -141.1, -139.6 (2:2) 
(4) -117.9 (9)  -80.6 

[c] 

(1) -66.2, -68.5 
(2) +18.5 

273 

273 

273 

273 F 
p' 

P 
8 273 

['J(P-F) + 3J(P-F)] 1285 155 



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

C16F27N CF:” 
‘@CF3 CF‘’’(CF~’)2 

(CF:8’)zCF‘7’ 0 CF‘1’(CFy’)2 
N 

R’ = pCIC6H4; R2 = rnN02C6H4; R3 = H 

As above with R’ = pCIC6H4; R2 = C6Hs; R3 = H 

As above with R’ = C6H5; R2 = rnNO2C6H4; R’ = H 

As above with R’ = C6H5 ; R2 = C6H5 ; R3 = H 

(1) -179.8 (2) -72.7 
(3) -152.1 (4) -69.8 
(5)(6) -50.7, -52.6 
(7) -180.8 (8) -73.3 

-80.7 

-79.8 

(1)(2) -77.4, -76.0 

(1)(2) -77.3, -75.8 

(1)(2) -77.4, -76.1 

(1)(2) -77.4, -75.8 

-78.2 

-73.2 

(1-4) 47 (3-5) 55 274 
(6-7) 55 

(1-2) 9 

(1-2) 9 

(1-2) 9 

(1-2) 9 

259(a) 

259(a) 

248(a) 

248(a) 

248(a) 

248(a) 

268(a) 

268(a) 



Fluorine nuclei in P
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FJ group 
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CI 
N Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. N 

PCH3C6H4.~F(Z)[N(CH2CH3)2]0C(CFs)2C(CF3)z0 (1) -68.0, -70.7 (P-2) 826 - (1) (2) -39.9 

137 

141 H e 
I. a CF:".CFiz'.(CFf')3.CF~'.C0 H (1) -81.2 (2) -127.1 243 c, 

n H (3) -123.4 (4) -120.9 
H "CHzCH(CH3)zI 0, 

m 

!i (1) -74.5 (2) -177.2 (1-2) 5.8 (1-3) 13.5 273 
(3) -134.5 (4) -136.8 (2-3) 46.5 (5-7) 3 ( C F : " , , C F ( " @ C H ( C N ~ ~ ( 7 )  
(5) -139.3 (6) -160.9 (6-7) 21.2 0 s 

C F : ' ) C F ~ ' ~ C H ( C ~ ) ~ C F ~ )  (3) (4) (5 )  (6) 

(5) -136.8 (6) -139.3 Y U 

a IS) (6 )  

c 
Q' 
E- 

(3) -136.8 (4) -136.8 (2-3) 31.7 (6-7) 22.8 n 

e (7) -56.2 a 

(7) -152.0 

(1) -85.1 (2) -110.2 (1-2) 2.2 (1-3) 6 

(3) (4) 

273 D. 

CH~~SiCI(CH2~CH2~CF:")CH2.CH~.CF~2'~CF~3'.CF~4'.QCF~s'.CF~6'~CHz~CH2SiCl(CH3)(CH2~CH2~CF~') 
(1)(7) -68.9 (2)(6) -116, -119 
(3) -127 (4)(5) -83.5, -87.8 

131 

(1) -85.7 (2) -108.5 (2-3) 29.5 (6-7) 20.5 273 
CFg)CFiz)@CLi (CN) @ CFY' (3) -144.9 (4) -142.9 

(5) (6) (5) -142.9 (6) -146.2 
(7) -54.7 (3) (4) 

As above with Li replaced by Na (1) -85.6 (2) -108.2 
(3) -145.4 (4) -143.0 
(5) -143.0 (6) -146.1 
(7) -54.0 

273 



As above with C1 replaced by CH3 and OCH3 
replaced by mNOz 

As above with C1 replaced by CH3 and OCH3 
replaced by H 

As above with C1 replaced by H 

(1) -75.0 (2) -174.3 
(3) -142.9 (4) -147.1 
(5) -141.3 (6) -166.9 
(7) -166.9 

-67.0 

-69.0 

-69.8 

-57.61, -52.50 

-66.9 

-69.0 

-69.9 

(1)(2) -77.6, -76.0 

(1)(2) -77.5, -76.2 

(1)(2) -77.4, -75.9 

(1)(2) -77.6, -76.0 

(1-2) 6.5 

(1-2) 6.5 

(1-2) 9 

(1-2) 9 

(1-2) 9 

(1-2) 9 

273 

229(a) 

229(a) 

229(a) 

U 
C 

229(a) 
c 
m 

9 
229(a) 9 
229(a) 

248(a) 

248(a) 

248(a) 

I- 

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

(1)(CF3)3C@HNaCOC6H5 

(2) (3) 

As above with Na replaced by H 

-73.1, -70.2, -67.0 (1 : 1 2) 

-71.75, -70.95, -69.55, -65.75 

(1) -60.9 (2) -134.4 
(3) -140.7 

(1) -60.4 (2) -129.4 
(3) -138.8 

(1) -60.2 (2) -126.5 
(3) -136.3 (4) -139.5 
( 5 )  -161.1 (6) -152.2 

(1) -74.1 (2) -177.4 
(3) -134.4 (4) -136.7 
(5) -136.7 (6) -139.1 
(7) -55.9 

(1) -69.0 (2) -118, -120 
(3)(4) -88.0, -89.0 

(1) -60.9 (2) -135.2 
(3) -146.0 (4) -141.1 
(5) -166.2 (6) -166.2 

(1-2) 26 

(1-2) 26 

(1-2) 26.4 (4-5) 20.7 
(4-6) 3.5 

(1-2) 6 (1-3) 13.5 
(2-3) 44.5 (6-7) 22.2 

(1-2) 25.7 (2-3) 14.5 

254(a) 

234(a) 

272(b) 

272(b) 

273 

273 

131 

273 



As above with Li replaced by Na 

F 

Ci9F6Hi3N As above with H and C6H5 group interchanged 

(1) -74.9 
(3) -141.8 
(5) -142.7 
(7) -53.8 

(1) -75.0 
(3) -142.8 
(5) -142.8 
(7) -53.9 

(1) -61.4 
(3) -146.7 
(5) -166.5 

(1) -158.8 
(3) -140.9 
(5) -73.7 

(2) -175.7 
(4) -142.7 
(6) -146.1 

(2) -175.4 
(4) -142.8 
(6) -146.4 

(2) -135.8 
(4) -141.3 
(6) -166.5 

(2) -75.8 
(4) -91.3 

-72.5 

(1) -67.1, -70.3 
(2) -69.5 

-56.05 

(1) -79.2 (2) -62.3 

-66.9 

-69.2 

(1-2) 6 (1-3) 12.5 
(2-3) 39.5 (6-7) 21.0 

(1-2) 12.3 
'J(P-F) 1018.5 
3J(P-F) 23.7 
r4J(F-F) + 'J(F-F)] 8 

(1-2) 15.0 (Rh-F) 3.8 

(P-F) 26 

273 

273 

273 

212 9 
p' 
0 

6 
180 m 

281 

1 
a 

279 

279 

229(a) 

c 
229(a) % 



c 

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. %,i 

C6H 1 lN& 

CF3 

-69.9 

-77.7, -76.2 

-64.9 

-65.5 

-60.4, -62.1 

-51.84, -54-40 

-75.30, -72.15, -71.20, -69.00 

(1-2) 6.5 

(1-2) 9 

-52.34, -55.35 

-70-1, -69.6, -66.0, -65.0 (F-H) 11.0, 11.0 

-72.65, -72.2, -67.35, -63-9 (F-H) 10.5, 12.0 

229(a) 

248(a) 

261(a) 

261(a) 

270(c) 

277 

234(a) 

277 

254(a) 

254(a) 



-60-3, -60-4 (F-F) 7 210 

C19FZoLiN As above with H replaced by Li 

C19FzO”a As above with H replaced by Na 

(1) -60.1 (2) -126.5 (1-2) 26.5 (5-6) 23.0 273 
(3) -135.7 (4) -137.1 
(5) -137.1 (6) -139.2 

(1) -60.5 (2) -134.0 (1-2) 25.9 (2-3) 11.0 273 
(3) -142.0 (4) -142.3 (5-6) 21.5 
(5) -146.1 (6) -53.9 

(1) -61.1 (2) -134.7 
(3) -142.5 (4) -142.5 
(5) -146.6 (6) -54.0 

(1) -85.1 (2) -101.3 (2-3) 26.0 

-65.8 (P-F) 4.0 

-65.9 (P-F) 4.0 

(1) -65.6 (2) -115.3 (1-3) 12 
(3) -79.1 

(1) -64.84, -62.93 
(2) -57.45 

(1) -64.67 (2) -67-40 

3 e 

273 z m 

I 
g 

279 5 
m 

261(a) 

261(a) 1 
279 

a 

173(e) 

173(e) 

c u 



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

[ mCF3GH4N.Sn(CH3)3]2C0 

R~B~I(CF:".CF:".CF:~'.CH:~')CO[P(CH~)ZC~H~]Z 

As above with Br replaced by CI 

(1) -66.5, -69.9 
(2) -70.4 

-62.87 

(1) -80.8 (2) -126.2 
(3) -97.7 

(1) -80.9 (2) -126.4 
(3) -97.5 

(1) -80.0 (2) -125.2 
(3) -121.1 (4) -102.1 

-74.95, -71.20, -70,25 
-68.30 

(1)(2) -71.70, -68.85, -64.05 
(2: 1 : 1) 

(1-2) 12.3 281 
'J(P-F) 1032.3 
,J(P-F) 32.6 
[4J(F-F) + 'J(F-F)] 8 

168 

(1-3) 10 (3-4) 28.0 279 

(1-3) 10 (3-4) 28.0 279 

243 

234(a) 

234(a) 

-73.0, -72.2, -67.05, -63.5 254(a) 
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luorine nuclei in a CF, group 
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~ ~~ ~ 

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

(1) -80.4 (2) -124.6 
(3) -120.4 (4) -102.9 

-5064, -51.36, -56.91 (1 : 1 : 1) 

-51.75, -51.78, -56-34 (1: 1 : 1) 

-63.6 (P-F) 3-2 

-63.9 (P-F) 3.2 

-66.5 (P-F) 3.5 

(1)(2) -58.9, -56.7 
(3)(4) -55.5, -54.3 

-70.5, -69.0, -68.65, -67.6 

[a] -70-4, -69-7, -66.1 (1 : 1 : 2) 
[b] -70.6, -68.9, -66.7, -65.3 

(1) -81-6 (2) -127.1 
(3) -123.7 (4) -120.9 

243 

277 

277 

261(a) 

261(a) 

261(a) 

173(e) 

254(a) 

254(a) 

243 
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c 
(r, Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. P 

-47.4, -52.7, -57.92, (3-4) 9 (3-H) 3 277 
-58.4 (2: 2 :  1 : 1) (4-H) 8 

rlr 0 

(1)(5) -81.9, -82.5 (3A-3B) 142 
(2) -130.0 (3) -79.8, -85.3 
(4) -133.0 

-76.9 

-70.3 

-74.19, -72.15, -70.45, 
-67.14 (1 : 2 : 1 : 2) 

w 
252 g er 

t 
cc 

248(a) 
B 
V 

f 
s 286 a 
L 
g 
E 
w 

284(c) 

(1) -76.5 (2) +1.7 ['J(P-1)+3J(P-1)] 1189 288 



c26F24 

c26F24 

(1) -99.4 (2)(3) -103.3 (2-4) = (3-4) 22 
(4) -57.2 (5) -137.5 
(6) -161.1 (7) -150.2 

(1)a -100.2 

(2)(3)a,b -103.2 
(4)a,b -56.9 
(5)a,b -137.7 
(6)a,b -161.1 
(7)a,b -150.3 
(8)a -125.4 

(9)a.b -138.9 
(10)a,b -109.7 

(1)b -99.0 

(8)b(ll)b -57.9 

(1l)b -125.4 

C26F26 

C Z ~ F Z ~ H I O N O Z R ~  -75.8, -74.3, -73.34, 
-69.6, -67.68 (3 : 1 : 1 : 2 : 1) 

CF3 \ 
NHC6H, 

(1) -174.8 
(2)(5) -108.8, -103.3 
(3) -97.0, -90.4 
(4) -58.6 (6) -137.5 
(7) -160.1 (8) -148.7 

IS)  17) 

262(b) 

262(b) 

6‘ 
284(c) 

262(b) 



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

As above with As replaced by P 

As above with As replaced by P and C6H5 by OC6Hs 

(1) -80.2 (2) -117.2 
(3) -79.1 (4) -73.1 

(1) -83.1 (2) -117.8 (1-3) 11.2 
(3) -79.8 (4) -73.5 

-66.5 (P-F) 3.5 

-65.2 (P-F) 3-3 

-52.30, -55.48 (1 : 1) 

Ni(~Hs~CO-CH~CO-CF3)z~2CH3Cs&N (8)  

As above with CH3CS&N(B) replaced by 
CH~CSH~N(Y) 

-65.2 

-51.2 

-70.1 

-70.1 

-47.73, -51.51 (1 : 1) 

-75.60, -73.75, -69.45, 
-59.80 (3:2:2: 1) 

-52-5 

-53.0 

(P-F) 3.4 

215 

215 

261(a) 

261(a) 

277 

261(a) 

289 

290 

290 

277 

2 8 4 w  

289 

289 



RO 

-69.3 

-70.1 

4 -74.75 

*.* -74.55 
RO 

RO 

-75.38, -70.06 

286 

290 

291 

284(c) 

B 
m 



I- w 
Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. m 

C188F180H238031Si2~ CH~=CHSi(CH3)20[Si(CH3)(CH2CHzCF~’)(CHz)2CF~z’CF~3’OCF~4’CF20CF~CF2(CH~)2Si(CH3) 
. (CH2CH2CF3)0]loSi(CH3)2CH=CH2 (1) -88.4 (2) -119.8 

(3)(4) -90.0 

2. CF, group bonded to iodine 

CF3CIIN03 CF3.ICI(NOj) 

CF3ClZI CF3.ICIZ 

CFJ CF31 

CF3INzO6 CS.I(N03)2 

CF4IN03 CF:”.IF‘2’(N03) 

CFSI CF:~).  IF:^) 

3. CF, group bonded to nitrogen 

CF3H2N CF:”.NH$~) 

C2F3N CF3.NC 

-28.4 

-30.9 

-7.6 

-25.4 

(1) -29.3 (2) -165.2 (1-2) 8.3 

(1) -33.7 (2) -175.7 (1-2) 6.5 

-48.9 

-51.2 

(1-2) 10.4 

z 
131 D 

8 

m 

1 
a 

9 

9 

13 

31 



CzFsNO (1) -67.9 (2A) -91.8 
(2B) -108.1 

(1-2A) 3.1 (1-2B) 15.8 
(2A-2B) 1.8(?) 
'J(1-C) 293 
'J(2A-C) 295 
'J (2B-C)  280 

(1-2) 8.5 (1-5) 4.2 
(3-4) 154.5 

(1-2) 8.5 (2-3) 4.0 
(1-4) 4.25 

(1-2) 3.45 

39 

(1) -55.9 (2) -70.0 
(3) +56.1 (4) +59.2 

(1) -55.9 (2) -70.2 
(3) -68.7 

(1) -56.9 (2) -52.6 

(1) -59.3 (2) -62.5 

(1) -61.0 (2) -59.8 

-59.7 

(1) -54.7 (2) -94.5 
(3) -72.7 

-60.5 

39 

C3FsHNOz 39 

38 

(1-2) 16.1 (1-3) 8.2 
(2-3) S 1.7 5 

m 
111 c, 

L!? 

126(a) 1 
% 

(1) -60.5 (2) -97.9 (1-2) 4.0 (2-3) 25.2 

(1) -59.0 (2) -92.9 (1-2) 3.5 (2-3) 6.0 
(2-4) 3.5 

126(a) 

(1) -58.5 (2) -127.8 (2-3) 77.4 (2-4) 5.7 126(a) 

(1) -58.5 (2) -130.3 (2-3) 78.8 (2-4) 5.2 126(a) 
L; w 
'Q 



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

(lR, 2S)-CH:5’.CH‘4’Br.CF‘2’H‘3’.N(CF:1’)2 

(lR, 2R)-isomer 

(1) -56.7 (2) -149.5 

b 

(1) -56.1 (2) -145.3 

(lR, 2S)-CF‘Z’BrH‘3’.CH‘4’(CH3).N(CF:‘’)Z 

(lR, 2R)-’ isomer 

(1) -56.2 (2) -143.2 

(1) -55.8 (2) -141.7 

(1) -51.5 (2) -89.8 
(3) -70.3 

(1) -54.5 (2) -91.2 
(3) -121.3 (4) -70.4 

(1) -67.6 (2) -69.2 
(3) -70.0 

(1) -68-65 (2) -69.8 
(3) -136.0 (4) -69.9 

(1) -69.0 (2) -70.1 
(3) -143.8 (4) -91.3 
(5) -68.6 

(1)(2) -69.1, -70.1 
(3) -97.5 
(4)(5) -134.5 to -137.7 
(6) -122.2 

(1) -55.9 (2) -40.9 
(3) -149.9 (4) -163.4 
( 5 )  -160.4 (6) -144.0 
(7) -160.4 (8) -148.5 

(1-2) 6.3 (2-3) 45.0 
(2-4) 6.3 

(1-2) 6.7 (2-3) 46.2 
(2-5) 1.7 

(1-2) 3.8 (2-3) 48.0 
(2-4) 12.6 

(1-2) 3.5 (2-3) 51.0 
(2-4) 7.0 

(1-2) 15.9 (1-3) 10.6 
(2-3) 6.4 

(1-2) 15.6 (1-3) 8.4 
(2-4) 14.1 

(1-2) 16.5 

126(a) 

126(a) 

126(a) 

126(a) 

99W 

99b) 

133 

133 

133 

179(a) 

271(b) 



4. CF3 group bonded to oxygen 

-54-5 (F-C) 256 

(1) -59.4 (2) -94.0 (1-2) 10 

(1) -73.6 (2) -56.2 (1-2) 7.2 

(1) -74.1 (2) -67.4 (1-2) 9.6 

-74.3 

(1) -59.3 (2) -93.8 (1-2) 9 
(3) -91.8 

(1) -72.1 (2) -96.2 (1-2) 12.1 

-57.0 (1-2) 1.3 

-56.6 

-59.2 

-58.6 

(1-2) 1.3 

(1-2) 1.3 

12 

104 

107 

107 

80 

104 

107 5 
B 

B 
F 

165 B 
B 

B 165 ,g 

165 

165 

CI 
P I- 
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

As above with groups (2) and (4) interchanged 

As above with groups (2) and (4) interchanged 

(1) -138 

(1) -140 

(1) -60.2 

(1) -60.7 

(1) -54.8 

-60 

(2) -59 (1-3) 60 

(2) -60 (1-3) 62 
(1-2) 3.5 

(2) -135.5 (1-2) 4.9 
(2-4) 0.9 

(2) -138.2 (1-2) 4.6 
(2-4) 1.6 

(2) -163.0 (1-2) 3.9 
(2-4) 1.7 

(1-4) 15 495 

(1-4) 17 495 

(2-3) 56 134 

(2-3) 56 134 

(2-3) 84.0 134 

495 

(1) -60.0 (2) -137.5 (1-2) 4.9 (2-3) 56 
(2-4) 1.5 

(1) -139 (2) -59 (1-3) 70 

(1) -154 (2) -61 (1-3) 70 

134 

495 

495 



CllF&14O2 [a] (1) -52.8 (2) -113 (1-2) 9.4 
[b] (1) -53.7 (2) -115-4 (1-2) 9-5 

(1) -58.9 (2) -93-5 (1-2) 10 
(3) -91.5 

(1) -74.8 (2) -238.1 (2-3) 50 (2-4) 18 
(2-5) 32 

(1) -59.0 (2) -93.6 (1-2) 9 
(3) -91.4 

GSF4H32016 CH,OAc (1) -59.5 (2) -219.9 (2-3) 16 (2-4) 51 
(2-5) 27 

(3) 

GSF4H32016 As above with OCF3 axial and F equatorial (1) -58.9 (2) -202.0 (2-3) 12 (2-4) 48 

5. CF, group bonded to phosphorus 
CF3Br2P CF3.PBr2 

CF3Br8 CF3-PBr4 

CF3c12p CF3.Pc12 

CF$" CF3.PCL 

c F 4 m 2  (CF$~))F'~)P$H 
CF3I2P CF3.PI2 

134 

104 

260 

260 B ~ 

-67.0 (F-C) 323.6 (P-F) 67.9 6 

-66.8 (P-F) 142 8 

-72.8 (F-C) 323.0 (P-F) 79.5 6 

(P-F) 151 8 

-57.9 (F-C) 324.5 (P-F) 48.4 6 

(1) -75.0 (2) -54.1 (1-2) 3.1 (P-1) 132 14 c 
Q (P-2) 1169 fm 



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

CzF4H30P 

(1) -84.3 (2) -106.7 

(1) -64.1 (2) -167.1 
(3) -16.1 (4) -18.0 

(1) -59.3 (2) -63.7 
(3) -80.1 (4) -56.3 

-72.3 
-65.5 

-61.4 

(1) -78.1 (2) -119.4 

-48.9 

-59.8 

-81.4 

-72.3 

(P-1) 155 

(1-2) 5.92 (1-C) 318.4 
(2-C) 21.8 (P-1) 88.4 
(P-2) 1240 

(1-2) 4.2 (1-4) 1.3 
(1-5) 72.6 (2-3) 8.8 
(2-4) 1.3 (2-5) 1154.0 
(2-6) 1.2 (3-4) 82.5 
(3-5) 0.5 (3-6) 1224'0 
(4-5) 16.3 (4-6) 1203.0 
(1-2) 92.5 (1-4) 6.0 
(1-5) 1370.0 (1-6) 9.0 
(2-4) 7.0 (2-5) 1291.0 
(2-6) 23.0 (3-4) 2.6 
(3-6) 136.0 (4-5) 22.0 
(4-6) 1174.0 
(P-1) 170 

(P-F) 73.3 
(1-2) 0.8 (P-1) 61.9 

(1-2) 12.0 (1-3) 1.1 
(P-1) 60.3 
(1-2) 5.17 (1-3) 0.76 
(2-3) 1.9 (P-1) 82.6 
(P-2) 1138 

(1-2) 10 (P-1) 70 

(P-F) 80.7 

(P-F) 182 

(P-F) 129.8 

8 

6 

14 
E a 

m 

14 1 
J 
f 

8 5 
6 t 
6 

6 

6 

6 

6 

8 

44 



-63.3 (P-F) 85'1 

(P-F) 190 

(P-F) 72 

(P-1) 179 
(1-2) 13.0 

(P-1) 183 

(1-2) 3.4 
(P-2) 1002 

(1-2) 5.0 
(2-3) 1.2 
(2-6) 5 
(3-5) 5.2 
(4-6) 1165 

(1-2) 4.3 
(1-5) 1148 
(2-5) 75 
(3-5) 2.8 
(4-6) 1180 

(P-1) 176 

(1-2) 0.7 

(1-2) 0.74 

(1-2) 1 
(P-2) 1071 

(1-2) 14.7 
(P-2) 870 

(1-2) 0.4 

(1-2) 0.5 

44, 6 

8 

-55.0 

(1) -78.6 

6 

8 (2) -101.5 (P-2) 1255 

8 

6 (1) -68.3 (2) -221.6 (P-1) 89.9 

3 
p' 

P 

14 
0 

0 

c 
m 14 

(1) -63.6 
(3) -74.1 

(2) -164.8 
(4) -59.1 

(1-5) 74 
(2-5) 1156 
(3-4) 2.8 
(3-6) 134 

cZFSPZsZ (1) -166.4 
(3) -74.5 

(2) -63.6 
(4) -58.9 

(1-3) <0.5 
(1-6) 4 
(3-4) 2.8 
(3-6) 134 

8 

6 

6 

14 

-74.0 

-59.0 

(1) -77.8 

(P-1) 80.4 

(P-1) 65.8 

(P-1) 103 (2) -37.4 

(2) -66.9 C3FSHsNP (1) -70.9 (P-1) 148 71 

(P-1) 85.8 

(P-1) 79 

-66.3 

-57.8 

6 

6 5 



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. ril 
(1) -71-2 (2a) -55.5 
(2e) -71.2 

(1) -69.9 
(2a) -64.5, -56-1 
(2e) -7443 

(1) -70.7 (2) -67.3 

-65.6 

-50.7 

(1) -54.2 (2) -54.5 
(3) -74.0 (4) -59.2 

(1) -62.0 (2) -164.7 
(3) -68.5 (4) -68.7 

-64-6 

(1) -69.5 (2) -59.9 

-63.3 

(1-2a) 17.5 (2a-2e) 76 
(P-1) 165 (P-2a) 883 
(P-2e) 995 

(1-2a) 16-0 (2a-2e) 70 
(P-1) 166 (P-2a) 860,815 
(P-2e) 1000 

(1-2) 16.5 (P-1) 157 
(P-2) 849 

(P-F) 127 

(P-F) 139 

(P-F) 85.7 

(1-5) 78.5 (1-2) 9.0 
(1-4) 1.2 (3-5) 7.0 
(3-6) 134-5 (4-5) 10.5 
(4-6) 1173.4 

(1-2) 3.4 (1-5) 77.8 
(2-3) 1.4 (2-5) 1161.2 
(2-6) 3.8 (3-4) 7.2 
(3-5) 6.0 (3-6) 1124 
(4-5) 2.5 

(P-1) 167 

(P-F) 86 

(P-F) 79 

(1-2) 17.5 (P-1) 158 
(P-2) 880 

(P-F) 101 (1-2) 0.8 

71 

*! 
71 

x 
E 
B 71 

8 0, 

8 g 

L. 
0 
n 

m 

6 !! 
f 
B 
E 
R 
z 

g 

14 
.cI 

a 14 

f 
8 

8 

90 

8 

71 

8,102, 
103 



C4F10H3m 

(CF:”)2PCF~’(f13’)(OCH‘4’ 3 )  (1) -63-0(eq) 
(2) -67.0(a~) 
(3) -51.4 

(1) -59.7(eq) 
(2) -68.2(a~) 
(3) -13.3 

(1)(2) -60.3(eq), -59.9(ax) 

-52.7 

-62.8 

-66.5 

(1) -65.6 (2) -72.5 

-72.03 

-47 

(1) -69.5 (2) -59.5 

(1) -71.6 (2) -71.5, -59.9 

(1) -69.9 ( 2 a ~ )  -57.9 
( 2 4  -69.9 

(1) -69.3 
( 2 a ~ )  -64.5, -56.2 
(2eq) -74.4 

-52.0 

-52.9 

(1-2) 12.0 (1,2-3) 15.5 
(1.2-4) 1.2 (P-1) 133-0 
(P-2) 72.0 (P-3) 909 

(1-2) 12.5 (1-3) 12.5 
(P-1) 135.5 (P-3) 843 
(3-4) 8-7 (P-2) 35 

(1-2) 13.0 (P-3) 973 
(P-eq) 134-0 (P-ax) 33.8 

(P-F) 58-5 

(P-1) 93.1 (P-2) 131.9 

(P-F) 137.5 

(1-2) 16.5 (P-1) 146 
(P-2) 770 

(1-2) 14.7 (P-1) 148 
(P-2) 710,697 

(P-F) 6.3 

(1-2a~) 16.0 ( 2 n - 2 ~ )  72 
(P-1) 166 (P-2a~) 897 
( P - 2 ~ )  1004 

(1-2ax) 16.7 (2ax-2eq) 72 

106 

102.8, 
103 

106 

108 

108 

44 

44 

44 

44 

71 

71 

8 

71 

71 
(P-1) 164 (P-2ax) 860,820 
(P-2eq) lo00 

(P-F) 63 108 

(P-F) 63 108 



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) 
c 
UI Ref. 0 

- 
-61.8 

-63.0 

(30°C) -59.0 

(-40°C) (1) -60.0(e) (2) -66.9(a) 

(-80°C) (1) -63.6(a) (2) -61.7(e) 

( - l0T) (1) -58.9(e) (2) -63.5(a) 

(-40°C) (1) -62.3(e) (2) -59,6(a) 
(3) -32.3 

-68.6 

(1) -68.5 (2a) -57.9 
(2e) -69.9 

( 1 )  -69.3 (2) -65.9 

(1) -57.6(e) (2) -65.3(a) 

(1) -66.7 (2) -45.5 

(P-F) 58 

(P-F) 60 

(P-F) 69 

(P-le) 130 (P-la) 53 
(1-2) 0.7 (P-1) 107.0 

(P-1) 108.5 (P-2) 62 

(1-2) 13.5 (P-1) 88 
(P-2) 108.0 (1,2-3) 0.8 

(P-Fe) 114 (P-Fa) 23.5 

(P-1) 106.0 (P-2) 33.5 

(1-2) 16.0 (1,2-3) 16.0 
(P-1) 130.0 (P-2) 54.0 
(P-3) 849 

(P-F) 95 

(I-2a) 14.0 (2a-2e) 70 
(P-1) 166 (P-2a) 910 
(P-2e) 1050 

(1-2) 17.0 (P-1) 156 
(P-2) 870 

(1-3)(2-3) 1.0 
(1-4)(2-4) 1-1 
(P-1) 110.0 (P-2) 36.5 

(1-2) 13.5 (P-1) 120.5 
(P-2) 979 

108 

108 

8 
a 

8 g 
106 E 

e 102,8, 
103 CI 

s. 106 m 

8,103 I 

1 

102,8, f 
103 

E. 
106 SI. 

d 

g 90 

71 

71 

102 
103,8 

106 



“’(CF3)z,P=0 co 
I /  

(1) -72.6 (2) -70.0 (P-1) 130.6 (P-2) 101.3 44 

c~s-(CF~)ZP.M~(CO)~AS(CH~)~ 

As above with As replaced by P 

(1) -53.3 (2) -60.0 

(1) -62.5 (2) -59.2 

(1) -69.9 (2) -68.9, -58.5 

-44.0 

-44.7 

(1) -57.0(a) (2) -55.6(e) 

(1) -53.5 (2) -60.0 

(1) -70.4 (2)-69.9, -58.7 

-62.7 (puns) 
-63.6 (cis) 

-66,6(W~ns) 
-66.3(&) 

(1) -70.2 (2) -59.9 

-43.7 

-44.0 

-65.2 
-68.9 

-53.0 

-52.6 

(P3-1) 64.5 (P3-2) 11.0 
(P4-2) 57.0 

(P3-1) 59 (P4-2) 67 

(1-2) 14.7 (P-1) 149 
(P-2) 720,697 

(P-F) 57.4 

(P-F) 59.6 

(P-1) 50.8 (P-2) 107.0 

(P3-1) 66.0 (P3-2) 13.4 
(P4-2) 66.0 

(1-2) 14.5 (P-1) 148 
(P-2) 725,695 

(P-F) 80 
(P-F) 83 

(P-F) 85 
(P-F) 86 

(1-2) 15.3 (P-1) 147 
(P-2) 780 

(P-F) 57.4 

(P-F) 55.8 

(P-F) 96 
(P-F) 81 

(P-F) 63.2 

(P-F) 65.0 

108 

108 

71 

135 

135 3 
1 106 2 

108 
(D 

1 
2. 
6’ 
m 

71 
c1 
3 90 p 
5 

90 

71 

135 

135 

90 

c 
ul 

225 

225 I- 



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 5 

6. CF3 group bonded to sulphur 

CF3ClS CF,.SCI 

CF3N504S6 CF3.S02.NS02.S4N4 
CFTPS '497 F(3' 

(1) -54.0 (2) -48.7 

-53.7 

-54.6 

-53.3 

-49.4 

-79.2 

(1) -37.4 (2) -14.2 
(3) -61.4 (4) -54  

(P-1) 64.3 (P-2) 1.5 225 

(P-F) 93 3J(Hg-F) 94 258 
4J(Hg-F) 46 

crl 
(P-F) 73 258 g 
'J(P-F) 77 4J(P-F) 18 258 c 

(P-1) 22 (P-2) 923 
(P-3) 1057 (P-4) 1058 
(1-2) 22 (1-3) 0 
(1-4) 22 (2-3) 99 
(2-4) 22 (3-4) 116 

(1) -69.9 (2) -100.9 (2-3) 101 
(3) -135-4 

10 

11 

15 

19 

(1) -140-4 (2) -109-4 (2-3) 52 (3-4) 75 19 
(3) -80-2 (4) -127.7 (3-5) 90 (4-6) 100 
(5) -90.9 (6) -114.9 (4-5) 135 (5-6) 135 
(7) -68.6 (1-2) 100 
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

(1) -69.28 
(3) +50.87 

(1) -69.94 

-68.4 

-52.5 

-51.8 

-52.1 

-57.8 

-73.6 

(1) -69.5 

-46.6 

-47.7 

-45.9 

(1) -52.9 

(1) -62.4 

(1) -68.8 
(3) -114.4 

-52.97 

-44.6 

(2) +51.54 

(2) +24.67 

(2) -34.2 

(2) -113.4 

(2) -70.2 

(2) -78.8 

(1-2) 23.96 (1-3) 21’04 

(1-2) 21.6 (2-3) 1.2 

(1-2) 1.5 ‘J(1-C) 336.9 
‘J(2-C) 311.3 

‘J(F-C) 313.7 

(1-2) 2.22 

(P-2) 988 

(2-3) 130 

40 

40 

48 

41 

41 

41 

43 

11 

46 

46, 2 

47b) 

47W 
41 

43 

19 

65 

28 



-41.8 

-46.3 

(1) -45.1 (2) +16.3 

(1) -63.94 (2) -1.84 

(1) -43.32 (2) -72.54 
(3) -67.05 

-58.0 

-57.6 

(1) -39.1 (2) -31.8 

(1) -44.7 

-46.4 

(1) -37.1 (2) -96.4 

(1) -39.5 (2) -30.0 

(1) -37.46 (2) -91.9 

(1) -51.6 (2) -35.5 

-58.3, -76.2 

(-96.1”C) -51.7, -53.3 (ratio 2: 1) 

(1) -52.0 (2) -33.3 
(3) -66.6 

(1) -68.4 (2) -79.9 
(3) -118.4 

-73.1 

(1-2) 12.4 

(1-2) 3 (1-3) 2.6 

(1-2) 2.26 

(1-2) 9.3 

(1-2) 9.3 

(1-2) 9.3 

(1-3) 2.25 (2-3) 9.95 

(2-3) 125 

(1-2) 0.77 

28 

28 

66 

40 

70 

48 

43 

?I 

s 
b 

66 : 
P 

c 28 

66 

6’ 
29 

m 
n 29 

29 7 
3 
e w 

41 

43 

77 

41 

19 

I- 
VI 48 VI 



CI 
tn Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. OI 

-58.7 

-53.1 

-44.7 

-44.3 

(1) -37.16 (2) -89.7 

(1) -37.6 (2) -77.1 

(1) -37.6 (2) -84.8 

(1) -36.8 (2) -88.1 

(1) -43.68 (2) -52.0 

-37.6 

-56.7, -74.7 

-53.1 

(1) -52.2 (2) -31.5 

-60.0 

(1) -52.5 (2) -87.2 

-43.92 

(1-2) 2.14 

(1-2) 9.3 

(1 -2) 9.3 

(1-2) 9.3 

(1-2) 9.3 

(1-2) 3.2 

(1-2) 0.25 

(1-2) 1.01 

(1-2) 1.35 

48 

41 

89 
*! 

E a 
66 - 

n 
0, 
m 

29 

29 I 

L 
29 h 
89 c 

K 

29 I 
v 

r 29 -4 

43 

41 

41 

43 

41 

109 

li 
0 

As above with Br replaced by I -44.25 109 



CSF&NOS 
O S ( O ) C F 3  
N 

-74-07 109 

CF3S 

&02H N 

H 

-79.21 

-46.02 

-46.35 

-54.27 

-54.34 

-80.6 

-73.6 

-78.6 

-73-5 

-59.8 

-69.6 

-45.42 

-43.05 

-79.5 

-46-09 

( 1-2) 0.93 

(1-2) 0.62 

109 

109 

109 

65 

2 

119 t 

65 

118 

118 g 0 

5 
48 m 

48 w G 
43 3 

I 109 

136 

11 

109 
c1 u 
4 



158 
F bonded to

 C
 of a saturated aliphatic hydrocarbon 
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~ ~ ~ 

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

-74.9 

-76.7 

-78.5 

-52.25 

-21.60 

-22.25 

-22-38 

-51.0 

-22.32 

-39.4 

(1) -73.4 
(3) -161.0 

(1) -46.0 
(3) -133.5 

(1) -37.2 

-73.6 

-58.6 

36 

154 

154 

65 

136 

136 

136 

41 

136 

29 

419 (1-2) 6.6 (2-3) 16.5 (2) -151.2 
(4) -154.1 (3-4) 20.5 

(2) -119.2 (2-3) 10.0 66 

(2) -88.8 (1-2) 9.3 29 

11 

192 



CF,S-SCF, 

0 CF, 

-45.33 109 

-45.26. -45.49 109 

-37.8 29 

(1) -62.4 (2) -40.7 ‘J(l-C)(2-C) 313.32,314.1 89 

-45.07 

-53.94 

-53.31 

-81.5 

-77.6 

-57.6 

(1) -76.09 (2) -78.11 

-52.89 

-76.62 

109 3 
I 
it 
I 

65 P 
6 

65 m 
m 

118 8 
192 

118 3 

5 

211(c) 

65 
CI 

65 D 
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. s 
65 

-76.22 

s CH, -52-90 G33H2aN306sz CF,S.NHCH(C H ) 
5 c 0 N H a 2 C H 3  0 

CO,CH ,OCOC(CHI), 

CF3sNH.co-NH -53-47 
~&HZ$J~O.IS, As above witb CF3S*NH replaced by 

C24F&&140& As above with CF3S.NH replaced by 
CF3S02NH-CO+JH 

7. CF3 gtoup bonded to any other element 

CF3Br3Ge CF3-GeBr3 

CF3Br3Sn CF3.SnBr3 

CF& &~’-!~CF$~)F(~’ 

-7741 

-65.2 

-47-7 

(1) -65-08 
(3) -59.66 

(1) -69.8 
(3) -123.3 

(1) +17.71 

-36.3 

-59-4 

-43.8 

-40.8 

(1) +15-27 

(Sn-F) 871/835 

(2) -21-93 (2-3) 94.4 

(2) -142.4 (1-2) +6.09 (1-3) +1.91 
(2-3) +13.27 

(2) -13-79 (1-2) 6 (P-1) 46 
(P-2) 1319 

(1-2) 0.45 (Hg-1) 940 

(Hg-F) 1251 

(2) -16-58 (1-2) 4 (P-1) 41 
(P-2) 1395 

65 

rr! 

g 
U 

65 t 

-56.9 



-55.4 

(1) +12.89 (2) -16.83 

-42.9 

-49.3 

(1) -56.2 (2) -132.2 
(3) -271.0 

(P-1) 47 (P-2) 1337 

(Pb-F) 240.6 

(‘I9Sn-F) 270 

(1-2) -3.1 (1-3) -3.1 
(2-3) -3.1 (2-4) 46.0 
(3-5) 46.0 

(Pb-F) 379 

(1-3) 3.0 (1-3) 3.0 
(2-4) 45.0 

(“9Sn-F) 346.0 
(117Sn-F) 330.4 

(1-2) 3.3 (2-3) 46.5 

(1-2) -3 (2-3) -3 
(2-4) 45.5 (3-5) 46.0 

(1-2) 3.4 (2-3) 47.0 

(1-2) -3.0 (1-3) -3.0 
(2-4) 45.6 (3-5) 46.0 

(1-2) 3.2 (2-3) 46.0 

-39.5 

(1) -61.97 (2) -139.65 
(3) -279.69 

-47.0 
3 

34(a) a 

P 
(1) -55.0 (2) -131.5 

(1) -53.3 (2) -130.3 
(3) -270.5 

(1) -53.7 (2) -271.5 

(1) -51.7 (2) -129.0 
(3) -271.5 

(1) -50.6 (2) -128.2 

(1) -52.2 (2) -129.1 
(3) -271.7 

(1) -52.7 

(1) -50.9 (2) -127.9 

(1-2)(1-3) 3.3 
(2-3) 3.0 
(2-4) 45.5 (3-5) 46.5 

(1-2) 3.2 (2-3) 46.0 

(1) -51.30 (2) -127.5 (1-2) 3.0 (2-3) 45.5 

-50.9 



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

As above with Br replaced by CI 

As above with Br replaced by C1 

As above with Br and I replaced by CI 

As above with Br replaced by I 

-51.5 

-22.4 

-23.0 

-40.2 

-40.5 

-40.2 

-40.2 

-46.1 

-48.5 

-45.6 

-1.28 

-3.63 

-1.75 

-1.2 

(lI9Sn-F) 531 

(Hg-F) 1000 

(P-F) 17.8 (Rh-F) 14.5 

(P-F) +16.8 (Rh-F) -14.1 
(1-2) GO.1, 0.2 

(P-F) 18.0 (Rh-F) 14.5 

(P-F) +18*0 (Rh-F) -14.2 
(1-2) G0.1,0.2 

(P-F) 17.6 (Rh-F) 14.0 

(P-F) +17’8 (Rh-F) -14.5 
(1-2) ~ 0 * 1 , 0 . 2  

(P-F) 18.3 (Rh-F) 13.8 

45(a), 
92 

34 

135 rrl 

g 135 0 
6 34 a 
Ei 

135 n 
0, 

135 m 

135 

135 E 
225 1 
225 c 

R 
‘CI 

225 q 
279 1 
280 

279 

280 

279 

280 

279 



B. Fluorine nuclei in a CF2 group 

CF2HCI C F ~ ) H %  

CF2ClN302S CFzCl.SOzN3 

CF2C12S CF2Cl.SCl 

CF3ClOS CF:"CI.S(O)F@' 

CF3C102S CFI~)CI.SO~F(~) 
CF3ClS CF:"CI.  SF(^) 

CFSClS CFi1'Cl.SF~Z'F'3' 

CF803S 

C2F2HBr2CI 

-72.6 

-96.26 

-37.4 

(1) -67.7 (2) -16.0 

(1) -98.43 (2) +98.61 

(1) -43.0 (2) -293.7 

(1) -52.8 (2) +47.2 
(3) -36.4 

(1) -37.4 (2) -14.2 
(3) -61.4 (4) -5.4 

(1)(2) +56.4 (3) -80.2 
(4) +156.8 

(1) -88.2 (2) +6.6 

(1) -146.6 (2) -150.5 

(1A) -52.2 (1B) -55.5 

-62.5 

-119.8 

-62.5 

-61.1 

-55.6 

-54.1 

(1-2) 62.6 4 

3 

(F-C) 329 2 
(1A-1B) 134 (lA,lB-2) 1.4 5 

3 
(1-2) 6.85 (1-C) 327 2 

(1-2) 25.0 (1-3) 0 5 

(P-1) 3.7 (P-2) 937 15 

(2-3) 42.9 
3 
5 

(P-3) 1063 (P-4) 1072 5 
(1-4) 28 (2-3) 100 : 
(2-4) 28 (3-4) 117 P 

e (1-2) 3.7 (1-3) 0 

5' 
(1-3) 3.8 (2-3) 3.8 18 ID 

n w (3-4) 33.8 

7 20 

21 w e (1-2) 2.97 (2-3) 1.66 
(Si-2) 281.0 

(1A-1B) 161 (1A-2) }6, 8 2 3 ~  
(1B-2) 

(1-2) 6 23(a) 

23(a) 

2 3 4  

(1-2) 52.0 25 



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. .E 
-64.3 

(1A) -60.0 (1B) -58.3 
(2) -68.3 

(1) -67.4 (2) -71.4 

(1) -69.8 (2) +50*7 

(1) -55.8 (2) +46-8 

(1) -62.3 (2) +45*3 

-62.8 

(1) -68.9 (2) -83.6 
(3) +50.6 

(1) -27.6 (2) -49.2 
(3) +8*2 

(1)(2) +56*43 
(3) -83.66 

(1) -55.7 (2) +68.7 
(3) +77.4 

(1) -71.0 (2) -126.5 
(3) -147.3 

(1)(2) +57.47 
(3) -89.85 

(1)(2) +58.74 
(3) -62.83 

(1)(2) +55*30 
(3) -91.85 (4) -73.00 

(1)(2) +57.23 
(3) -78.90 (4) -66.42 

(1A-1B) 167 (1A-2)}14,13 2 3 4  
(1B-2) 

23(a) w 
g (1-2) 10 33 

(1-3) 4 33 !i 
s 

(1-2) 1.9 (1-3) 11 33 fi 

(1-2) 5.5 (1-3) 1.5 42 

(1-3) 19.5 (2-3) 21 2 

(2-3) 9.2 

56 1 (1-3) 0.8 (2-3) 4 
(3-4) 8.2 

(1-2) 11.6 (1-4) 12.4 52 

(1-2) 8.7 49 

(2-3) 139 (2-4) 7.2 

561 

561 

561 

(2-3) -4 (3-4) 6.75 561 



CSF3N3ClI 

C3F&Si 

(1)(2) +57*12 
(3) -93.87 (4) -70.56 

(1) -47.76 (2) -12.50 

-85.4 

-37.9 

-89.46 

(1) -52.85 (2) -56.79 
(3) -56.16 

(1) -131.5 (2) -208.4 

(1) -102.9 (2) -236.5 

(1)(2) -54.5 (3) -184.4 

(1)(2) -109.3(3) -166.3 

(1) -135.1 (2) -109.6 

(1) -141.8 (2) -179.6 
(3) -282.39 

(2-3) -4 (3-4) 2.7 561 

(P-1) 51 (P-2) 1329 

(1-2) 10.0 

(1-2) 8.3 

(1-2) 18.1 

(1-2) 14.2 

(1-2) 4.5 

(1-2) 196.06 (1-3) 19.03 
(1-4) 9.27 (2-3) 12.33 
(2-4) 3.83 (3-4) 5.43 

(1-2) 7.9 (1-3) 52.5 
(1-4) 6.0 (2-3) 10.8 
(2-4) 43.5 

(1-2) 18.9 (1-3) 11.7 
(2-3) 45.4 

(1-2) 198.5 (1-3) 21.0 
(2-3) 22.0 (1-4) 3.0 or 7.5 
(2-4) 8.5 (3-4) 48.0 

(1-3) 21.5 (2-3) 21.5 
(1-4) 11.0 (2-4) 8.5 
(3-4) 47.0 

(1-3) 8.5 (2-3) 46 

(1-4) 12.0 (2-3) 48.0 
(1-2) 5.6 (1-3) 53.6 
(2-3) 1.9 

(2-4) 6.9 (3-4) 5.5 

22(4 

24 

24 

25 

57 

61(1) 

54 
f 
b 
(P 

25 : 
P 
P 
m 

-Q 25 

57 b 
4 

57 

57 

64 

25 



CI 

Molecular formula Structure of compounds Chemical shifts (pm) Coupling constants (Hz) Ref. 3 

(neat) (1) -89.18 (2) -89.49 (1-4) 70.7 
(3) -159.36 

(1) -52.63 (2) -14.22 (P-1) 57 

(P-1) 52 

(1-2) 11.5 

(1-2) 74.5 

(shifts in several solvents reported) 

3 ~ ( 1 - ~ )  5 

(1-2) 74.5 

(1-2) 74.5 

(1-2) 10.5 

(1-4) 12.0 

(1-4) 12.0 

(1) -83.9 (2) -91.2 (1-2) 17.9 
(1-4) 1.1 
(2-4) 1.3 

(1) -139.67 (2) -275.11 (1-3) 45.6 

(1-3) 53.5 

(1-3) 53.5 

(1-3) 53.5 

(1-2) 53.0 

(1-3) 49.5 

(3-5) 48.0 

(P-2) 1342 

‘J(1-C) 261 

‘J(1-C) 258 

(1-3) 8.5 

(2-3) 47.5 

(2-3) 48.0 

(1-3) 1.2 
(2-3) 1.2 

(2-4) 46.4 

(2-4) 8.0 

(2-4) 15.5 

(2-4) 8.0 

(2-4) 11.0 

61(i) 

22(4 a 

64 t 
w 
D 

22 

E: 

0, 

e 

c, 
81 

0 

B 

1 
E 

64 R 
5 

81 

1 
81 w 

Q 64 

64 

69 

45 

64 

64 

64 

64 

64 



C4F4H&e 

C4FSH7Ge 

C&H7Si 

C&H,Si 

(1) -132.6 (2) -139.0 
(3) -173.1 (4) -237.7 

(1) -139.9 (2) -130.7 

(1) -132.4 (2) -271.0 

-137.72 

(1) -139.58 (2) -278.10 

(1) -138.0 (2) -184.0 

(1) -136.2 (2) -187.3 
(3) -245.2 

(1) -130.5 (2) -270.4 

(1) -139.35 (2) -279.50 

(1) -138.53 (2) -279.92 

(1-2) 302.0 (1-5) 54.0 
(1-6) -1.0 (2-3) 9.0 
(2-5) 54.0 (2-6) -1.0 
(3-4) 11.7 (3-6) 21.5 
(4-6) 2.2 (4-7) 52.5 
(1-3) 53.5 (2-4) 12.0 

(1-2) 5.6 (1-3) 52.8 
(2-3) 5.7 (P-2) 91.3 

(1-2) 2.1 (1-3) 46.2 
(2-4) 46.5 
(1-2) 46.0 

(1-2) 1.5 (1-3) 45.8 
(2-4) 47.0 (2-5) 1.0 
(1-2) -(2-3) -7.5 
(1-3) -50 (1-4) 1.3 
(2-4) 21.7 
(1-2) 6.1 (1-4) 52.5 
(2-4) 5.5 (2-3) 12.0 
(2-5) 20.7 (3-4) 1.4 
(3-5) 48.0 

(1-2) 2.0 (1-3) 46.0 
(2-4) 46.6 

(1-2) 1.4 (1-3) 45.7 
(2-4) 46.7 (2-5) 0.5 

(1-2) 1.7 (1-3) 45.4 
(2-4) 46.6 

(1-3) 52 (2-4) 68 

(1-3) 53.5 (2-4) 8.0 

(1-4) 70.5 (2-5) 56.0 
(3-6) 48.0 

83 

83 I 
2 
2. 
ii 
m 83 

64 

64 

64 w 
4 
w 



Molecular formula Structure of compounds 
- 

Chemical shifts (ppm) Coupling constants (Hz) Ref. 

(1) -135.7 (2) -193.8 
(3) -248.7 

(1) -129.9 (2) -271.0 

(1) -137.38 (2) -281.37 

(-100°C) (1) -54.0 (2) -88.0 
(3) -84.0 (4) -37.0 
( 5 )  -52.5 

(1) -135.1 (2) -202.1 

(1) -129.0 (2) -271.4 

(1) -138.07 (2) -282.89 

(1) -137.7 (2) -132.4 
(3) -119.9 (4) -101.4 

(1-2) 13.0 

(1-2) 7.0 (1-3) 2.5 
(1-4) 52.0 (1-5) 1.4 
(2-3) 11.5 (2-4) 5.6 
(2-5) 19.5 (3-5) 46.5 

(1-2) 2.5 (1-3) 46.0 
(2-4) 46.6 

(1-3) 45.4 (2-4) 46.4 
(1-2) 1.9 

(1-2) 34.4 (1-3) 6.2 
(2-3) 24.6 (2-4) 5.5 
(2-5) 3.4 (3-4) 23.0 
(3-5) 1.6 (4-5) 69.0 

(1-3) 53.5 (2-4) 6.6 

(1-3) 49.5 (2-4) 61.0 

(1-3) 71.0 (2-4) 54.5 

(1-2) 7.9 (1-3) 53.0 
(2-3) 6.5 
(1-4) 52.0 (2-5) 55.0 
(3-6) 72.0 

(1-3) 53.0 (2-4) 12.0 

(1-2) 2.3 (1-3) 46.2 
(2-4) 46.0 

(1-2) 2.1 (1-3) 45.0 
(2-4) 46.6 (2-3) 0.4 

(1-5) 59.0 (Hg-3) 150 
(Hg-4) 1020 

64 

83 

45(a), 
52 

45(4 

85 

64 

64 

64 

83 

64 

64 

45(4, 

45(4 

94 

92 



(1) -137-7 (2) -130.8 
(3) -121.0 (4) -63.9 

(1) -73.7 (2) -84.7 
(3) +63-2 

(1) -59.9 (2) -112.7 

(1) -70.9 (2) -107.5 
(3) -92.0 

(1) -68.9 (2) -83.7 
(3) +63-2 

(1) -54.79 (2) -14.87 

(1-5) 59.0 94 

(1-2) 4.1 (1-3) 1.4 
(2-3) 9.6 

42 

94 

99(a) (1-3) 20.0 (2-3) 22.6 

(1-2) 5-6 (1-3) 1.5 
(2-3) 9.4 

(P-1) 63 (P-2) 1348 

(P-1) 56 

42 

22 2 
109 0 SCF2CI 

N 
H 

OXF” N 
H 

-30.56 

109 ‘ 
c) 
V 

3 

CSFJ&CINS -30.53 

3 
8 113 -127.09 

-116.8 

(1) -63.5 (2) -191.5 

(1-2) 55 

(P-F) 58.3 

(1-2) 13.5 (2-3) 10.0 
(2-4) -3 (2-5) 1.5 

115(a) 

49 

(1-3) 12.5 (2-4) 48-0 

(1-3) 7.0 (2-3) 48 

(1-3) 21.4 (2-3) 22.6 
(1-4) 15.2 (2-4) 12.8 
(3-4) 45.0 

111 

116 

49 
w 
4 u 

(1) -57.0 (2) -58.8 
(3) -222.5 



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

As above with CFzCI replaced by CFzH 

CF:1’H‘Z’C(OH)=CH-CO*CH2CH3 ( Z )  

(1) -67.8 (2) -135.2 

-137.5 

(1) -133.8 (2) -119.05 
(3A) -92.65 (3B) -84.68 

(1) -120.2 (2) -130.1 
(3) -136.5 

(1) -136.0 (2) -127.8 

(1) -55.46 (2) -14.24 

(1)(5) -63.5, -64.0 
(3)(4) -81.8, -85 
(2) -122 

(1)(5) 63.4, -69.1 
(3)(4) -81.4, -86.0 
(2) -122 

(1) +23.6 (2) -118.6 
(3) -123.7 (4) -116.8 
(5 )  +56.2 
(1) -122.6 (2) -116.1 
(3) +56.8 
- 127.07 

(1-3) 52.5 (2-3) 3.6 
(2-4) 12.5 

(1-2) 8.4 (2-3) 54 

(2-3) 56.4 

(1-4) 55 (3A-3B) 160 

(2-4) 5.6 (3-4) 52.0 

(1-2) 6 (P-1) 63 
(P-2) 1371 

(1-4) 1.6 (1-3) 6.4 
(1-2) 7.5 

(1-2) 55 

111 

120 

a 

i 120 (D a 
a 

121(a) 3 
n 
g, 

43 B 

8 120 PI 

B 
E 

d 

0 

i: 

22(c) R 

3 
P c 

1 

131 

131 

18 

18 

113 



-126.8 (1-2) 53.5 (1-3) 0.75 134 

-86.0 (1-2) 7.0 (1-3) 1.5 111 

-111.3 (1-2) 56.5 (1-3) 17.2 84b)  
(P-1) 27.6 

-119.3 (P-F) 59.7 115(a) 

(1) -64.3 (2) -222.5 49 

(1) -57.9 (2) -59.9 (1-3)(2-3) 12.0, 10.5 
(3) -202.5 

(1) -56.3 (2) -201.5 

(1) -106.6 (2) -202.5 (1-2) 11 

(1) -128.5 (2) -208.7 (1-3) 50.8 (2-4) 46.2 

(1) -120.7 (2) -238.9 (2-3) 47.7 

(1) -124.5 (2) -154.7 (1-2) 16.9 (2-3) 47.1 
(1-3) 5.6, 12.2 
(P-1) 93.7 

(1) -132.7 (2) -124.9 (1-3) 53.4 

(1) -139.3 (2) -131.1 (1-2) 6.5 (1-3) 52.5 
(2-3) 5.9 (P-1) 2.0 
(P-2) 92.0 

49 3 
i$ 
c s 
8. 
6' 49 
e 

wQ 

7 
138 s 



CI 
-4 Molecular formula Structure of compounds Chemcal shifts (ppm) Coupling constants (Hz) Ref. m 

(1) -48.7 (2) -86.4 (1-3) 26.8 4 

H o NCF~.CF;)CI 
W 
F2 F, 

(CF~1’I.CF~z’.0.CF~3’)z 

GHS*S*CFZH 

(CH3CH2)3P+CFzBr Br- 

[(CH3)zN]3P+CFzBr Br- 

As above with Br replaced by C1 

As above with Br replaced by I 

[(CH3)zN]3P+CF&”H‘2’ Br- 

(3) -140.2 

(1) -91.3 (2) -120.1 
(1)(4) -65.9 (2) -135.4 (2-3) 21.3 
(3) -72.2 (3-4) -6.5 

(1) -61.8 (2) -130.3 
(3)(4) -123.2 
(5) -1 16.4 (6) +21.0 
(1) -69.5 (2)(3) -86.7, -89.3 

(1) -73.1 (2) -61.8 
(3) -92.5 (3) -135.2 

(1) -73.9 (2) -94.0 
(3) -93.7 (4) -89.2 

(1) -64.4 (2)(3) -86.5, -101 

-121 

-52-2 (P-F) 59.1 

-49.0 (P-F) 87.1 

-51.3 (P-F) 95.4 

-58.1 (P-F) 86.6 

-129.3 (P-1) 84.6 

36 a 
g 
g. 

(1-2) 5.4 B 
(1-3) -6.5 143 

B 
c1 
2 

97 

P - 

131 1 
135(a) 

6 
g 
b 
1 

135(a) a 
E 
8 

131 
161 

192 

192 

192 

192 

(1-2) 47.2 192 



(2IF (1) -115.00 (2) -113.39 

(1) -115.92 (2) -109.73 

(1) -120.51 (2) -114.81 

-123.7 

-68-37 

-110.7 (AB system) 

-128.6 

cF~1'H'3'.cF'z'H'4'.CH(cH3).C(cH3)3 (1) -130.5 (2) -204.5 

CF:"H'3'.cF'z'H'4'.CH2.CHz.C(cH3)3 (1) -133.0 (2) -206.5 

(1-2) 13-43 (1-3) 52.67 

(1-2) 2.25 (1-3) 54.50 

(1-2) 1.26 (1-3) 54.78 

(1-2) 12 (2-3) 46 

(1-4) 48 (2-4) 7 
(3-5) 50 

(1-2) 53 

(1-2) 9.6 

(1-2) 56.622 (1-3) -1.169 
(1-4) 0.891 (1-5) 1.46 

(1A-1B) 280 

(1-2) 53.6 

(1-2) 55 

(1-2) -13 (1-3) 56.0 
(1-4) -12 (2-4) 46.0 
(2-3) -10 

(1-2) -13 (1-3) 56.0 
(1-4) -12 (2-4) 46-0 
(2-3) -10 

164 

164 

164 

3 
138 6 
116 P 

I 
134 P 

6 - 
184(e) m 

186 

187(a) 

134 

113 

49 

49 

5 



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

CF:1’H‘3’.CF’z’H‘4’.P(OCH3)C6H5 
[two diastereoisomers (60 : 40); 
minor values given first] 

CF$1’H*CF’z’H.P(NHCH3)C&I~ 

CF:”H‘3’.CF’Z’H‘4’.C(CH3)zC(CH3)? 

( Z )  
(1) -139.9 
(2-4) -128.8, -139.9, -120.0 

(1) -62.9, -61.8 
(2) -115.3 (3) -134.9 
(4) -161.5 (5) -149.2 

(1) -68.2 (2) -126.4 
(3) -121.4 (4) -117.1 
(5) +224 

(1) -108.0 (2) -121.9 
(3) -132.4 (4) -137.7 

-104.8 

-127.6 

(1) -60.0 (2) -59.8 
(3) +32*9 

(1) -127.3 (2) -218.5 

(1) -126.5 (2) -216.5 

(1) -127.5 (2) -203.0 

(1) -59.4 (2) -101.8 
(3) -109.5 

(1-3) 4.6 (2-3) 53.8 
(1-4) 18.6 (2-4) 3.0 
(P-1) 82.6 (1A-1B) 298 

(1-5) 55 

(1A-1B) 178 

(4-5) 59.0 (Hg-1) 746 
(Hg-2) 148.0 

(1-2) 16 (1-3) 8 

(1-2) 53.6 (1-3) 1.1 

(1-2) 169.7 (1-3) 9.1 

(1-2) 17, 18 
(2-4) 46,47 (P-2) 117, 103 

(2-3) 9, 10 

(1-2) 15.0 (1-3) 55.5 
(1-4) -13.5 (2-3) 10.5 
(2-4) 45.6 

(1-2) 2.1 (1-3) 19.4 
(2-3) 41.2 

187 

113 

195(b) 

97 

94 

203(a) 

134 

4 

187(a) 

325(a) 

49 

4 



H 

As above with Br replaced by I 

(diastereoisomers) 

(1) -76.2 (2) -148.7 

-62.7 to -60.65 

(1) -141 (2) -12- (1-4) 53.5 (2-5) 12.0 
(3) -111 to -113.5 

(1) -89.5 (2) -206.8 
(3) -143.4 (4) -98.1 
(5) -154.1 

(1-5) 1.5 

(1) -139.9 (1-3) 55 
(2) -128.8, -139.9, -120.0 

(1) -70 (2) -87 
(3) -84 (4)(5) -124, -128 

(1) -65.5 (2) -87.6 
(3) -83.5 (4) -126 
( 5 )  -123 

(1) -112.1 (2) -116.3 

-43.7 

(1) -126.7 (2) -216.1 

(1-2) 247 (1-3) 23 
(1-4) 4 (2-3) 8 
(2-4) 15 

(P-F) 56.4 

(2-4) -48 (1-3) -55 

[a] (1A-1B) 292 (1-2) 19 
(2-4) 47.4 (2-3) 9.2 
(P-2) 71 

[b] (1-2) 16.5 (1-3) 54.6 
(2-3) 10.6 (2-4) 47.6 
(P-2) 125 
(1-4)(P-1) 15.1, 19.8 

204(a) 

206(a) 

111 

212 

3 
I 
t 113 

: 
P 131 
5 
S 

n 131 
z 
1 203(a) 

162 

325(a) 

c 
3 



CI 

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

(1) -128.0 (2)-204.5 (1-3) 56.0 (2-4) 46.0 
(1-4) 12.0, 9-0 

(1) -131.5 (2) -207.5 (1-3) 56.0 (2-4) 46.0 

-62.5 to -60.8 

(1) -69.4 (2) -106.7 (1-2) 4.7 (1-3) 10.0 
(3) -72.4 (4) -71.0 (2-3) 9.3 (2-4) 28.0 

(3-4) 5.1 

(1) -119 (2)(3) -87.8, -89.3 

(1) -69.4 (2) -106.7 (1-2) 4.6 (1-3) 9.4 
(3) -73.8 (4) -72.4 (2-3) 27.4 (2-4) 8.6 

(3-4) 8.3 

(2) -211.5 (3) -108.7 (3-4) 260 (2-3,4) 11.5 
(4) -111.3 (1-5) 6.0 (2-5) 44.0 

(3-5) 12.0 (4-5) 6.0 
(2-6) 3.0 (3-6) 16-0 
(4-6) 15.0 

(1) -130.1 (2) -180.5 (1-3) 14.0 (1-4) 19.0 
(3) -75.2 (2-3) 8.0 (2-4) 2.5 
(1) -136.5 (2) -187.0 (1-2) 21.0 (1-3) 8.0 
(3) -77.0 (1-4) 54.0 (2-3) 8.0 

(2-4) 4.0 (2-5) 24.5 
(1) -91.8 
(2)(3) -136.6, -152.3 

(1) -117 (2)(3) -87.4, -88.3 

(1) +25*4 (2) -116.7 
(3) -119.6 (4) -119.6 
(2) -120.8 

49 

49 

206(a) w 
g 4 8 e 
B 
n 
0, 
m 

a 
ir 

B 
E 
b 
d 
P 

176 

g 176 8 

a 

131 

4 
is 
a 

W 

176 

I 

230 

131 

151 



C13F8H803 

C~HS.CH:~’.CF:”.CC~~.CF:~‘.CH‘~’C~Z 

CF:i’H‘3’.(CF:2’)3.C(OH)=CH.C0.R (2) 

I R = nC4H9 
iC4H9 
G H 9  

CF:”H‘3’.CF‘Z’H‘4’P[N(CH2CH3)2]C6H~ 

[nC4H9P’CF2Br] Br- 

[tC4H9P’CF2Br] Br- 

[nC4H9P+CF21] I- 

[nC4H9P+CF$”H‘”] Br- 

[(CH3CH2)2NP’CF2Br] Br- 

[(CH3CH2)NP+CF:”H“’]Br- 

CF:”H‘3’.(CF~2’)~.C(OH)=CH.C0.C6H~ ( Z )  

(1)(2) -100.5 to -103.5 (1-3) 19 (2-4) 9 

(1) -139.9 (1-3) 55 
(2) -128.8, -139.9, -120.0 

(1) -126.3 (2) -215.5 (1-3) 55 (2-4) 47 

-53.0 (P-F) 66.8 

-38.4 (P-F) 53-2 

-62.0 (P-F) 64.7 

-128.1 (P-1) 64.2 (1-2) 46.5 

-47.4 (P-F) 88.4 

-127.8 (P-1) 88.6 (1-2) 48.5 

(1) -139.9 (1-3) 55 
(2) -128.8, -139.9, -120.0 

(1)(2) -123.7(3) -121.3 
(4) -120.9 

(1) -119, -121, -124 
(2) -197 

(1)(3) -118.7(2) -125.7 
(4) -146.1 (5) -157.9 
(6) -165.1 

(1) -89.8 (2) -145.1 (1-5) 60.3 (2-5) 0.8 
(3) -161.9 (4) -153.9 

(1) -122 (2)(3) -83.5, -87.8 
(4) -130 (5) -127 

(1) -141.7 (2) -172.5 (1-2) 11.7 (1-3) 54 
(2-3) 5.5 

203(a) 

113 

325(a) 

162 

162 

102 

162 3 
162 I 

t 
P 
0 e 

162 

113 

6- 
241(a) 

3 
232 3 

8 
219(a) 

263(b) 

131 

185 5 



c 
Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 8 

(CaHsPH*CFz)z -100.5 

[(CH3CH2)2NC0.CF‘Z’H‘3’CF:1’]2 (1) -122 to -123 
(2) -197 

(CH3CH2)~N~CO.CF~6’.CF~5’.CF~4’.CF~2”3’.CF’1’H‘7’~CO~N(CH2CH3)2 
(1) -197 (2)(3) -117, -122 
(4-6) -119 to -121 

F“’CO.CF:2’.CF:3’.CF:4’CF:5’.O.(CF:6’.CF:6’.0)4.CF:7).CO.F(8) 
(1) +21.2 (2) -120.6 
(3) -124.9 (4) -127.6 
(5) -85.4 (6) -90.8 
(7) -79.2 (8) +10.45 

C6H~CH~.O.CH~.CF~”.CF~2’(3’.CF(4’H”’.CO.N(CH2CH3)2 
(1) -121 (2) -122 
(3) -127 

C6H5.CH2.0.CH2.CF:4’.CF~3’.CF(Z’=CF(1’.N(CH2CH3)2 
(1)(2) -115, -120 
(3)(4) -117, -122 

[(pCIC6&)3P+CF2Br] Br- -52.8 

[(C6H5)3P+CF2Br] Br- -50.5 

As above with Br replaced by I 

[(C6H5)3P+CF:1’H‘Z’]Br- -126.2 

[(C6H11)3P+CF2Br] Br- -42.5 

[DzO.C6H5.CO.CO.CF:”.CF:”]2 (1) -117.6 (2) -118.8 

[C6H5.C0.C0.CF:1’.CF:2‘l, (1) -118.4 (2) -121.3 

[C6H~CH2.C0.CF:1’.CF~22’l, (1) -121.4 (2) -123.4 

[H2O.C~H~.CO.CO.CF:“.CF:2‘1, (1) -119.5 (2) -121.6 

-58.1 

(2-3) 45.8 

(1-7) 46 

(2-3) 294 
(2-5) 15 

(1-2) 12 

(P-F) 86.0 

(P-F) 84.5 

(P-F) 86.6 

(P-1) 79.7 

(P-F) 55.2 

(1-2) 13.5 

(1-2) 12.5 

(2-3) 310 

(4-5) 47 
(3-5) 7 

(1-2) 46.6 

187 

232 

w 
232 g 

(P a 
a 
0, 

275(a) 
m 

B 
J 
ip“ a 

w 232 B 
F 
55. 

232 Y 

162 
162 8 

162 

162 

162 

241(b) 

241(b) 

241(b) 

241(b) 

U 

1 
8 



(1-2) 53 283 

-52.8 (P-F) 86.6 162 

-50.8 (P-F) 83.5 162 

-52.3 

[a] (P-F)69 
[b] (P-F)70 

(P-F) 64 

115 

162 . ,  

(1) +160.54 ‘J(1-C) 392 244(a) 3 
(1) -86.3 (2) -62.8 (1-2) 7.8 (Pt-1) 373 292(c) 

s. 
(Pt-2) 17 (P-1) cis 27 B 

P (P-1) trans 37 
5’ 
m 

Q 
C. Fluorine nuclei in a CF group 

CFBr3 CFBr3 (Br-F) 30.5 (*1.5) 1 

CFCI3S CFC12.SCI -29.3 (F-C) 329 2 

1 m 

-198.4 
(1-2) 41.4 (1-C) 133.7 17 
(1-2) 41.3 (1-C) 134.1 

CH:%O’ + SbFS -162.2 (1-2) 41.2 (1-C) 126.0 17 

(1) -90.8 (2) +169.6 (1-2) 20.0 (1-3) 4 18 
(3)(4) +57.1 

C~F’H~B~CIZ CF”’C12.CH$2’Br (1-2) 13.8 24 

C2FH2BrC12 CF’1’H‘Z’CICH‘3’BrCI (erythro) 
(threo) 

+ 
00 

(1-2) 53.6 (1-3) 16.2 24 
(1-2) 51.2 (1-3) 12.5 w 



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

-232.3 

-210.51 

-62.4 

-63.8 
-62.9 

-67.0 

(1) -139.3 (2) +456 

(1) -140.6 (2) +45.6 

(1) +17*9 (2) +51*2 

(1) -81.8 (2) +46.8 

(1) -73.0 (2) +47.0 

(1) -145.0 (2) -152.1 
(3) +49.5 (4) +70.9 

(1-2) 13.4 

(1-2) 52.6 (1-3) 13.0 

(1-2) 45.0 

(1-2) 46.92 (1-3) 20.42 
(Si-1) 20.42 ‘J(F-C) 171-3 
*J(F-C) 22.1 

(1-2) +47*0 (1-3) +26.7 
‘J(F-C) -160.1 
’J(F-C) +21.1 

(1-2) 3.25 (1-3) 50 

(1-3) 18.5 (2-3) 4.25 

(1-2) 9.5 

(3-4) 4.0 (1-4) 55 
(1-2) 2.8 

(1-4) 51 (3-4) 4.0 

(1-2) 37 (1-3) 11 
(1-4) 1 (2-4) 1 
(3-4) 145 (1-5) 47 
(1-6) 5 (2-6) 38 
(3-6) 4.5 (4-6) 4.6 
(2-5) 5 

24 

24 

25 

26 

27 

23(a) 

23(a) 

23(4 

33 

33 

37 

33 

33 

51 



CzFpHzClOzS 

C3FHC16 

C3FHzLi03 

C3FH.,BrCl2 

C3FH5CII 

(rhreo) 

CF(’)H$’).C(O)CO; Li’ 

CF”’H‘Z’CI.CH‘3’Br.CHzCI (erythro) 

CF”’H‘Z’CI~CH”’Cl~CHzCl (eryrhro) 

CF(’)H$~).C(OH),CO; Li+ 

(threo) 

(threo) 

CHL3’. C?(”H‘Z’. CN 

(IS, 2S)-CF”’BrH‘Z’.CH‘3’Br.CH3 
(lR, 2S)-isomer 

CF’”H‘Z’I.CH$3”4’.CH~Cl 

(1) -158.5 (2) -171.7 (1-2) 11  (1-3) 11 
(3) +49.4 (4) +70.6 (3-4) 144 (1-5) 46 

(1-6) 18 (2-6) 43 
(3-6) 6 (2-5) 19 

(1)(2) +57.50 (1-3) 4.0 (2-3) 4 
(3) -135.40 (4) -152.98 (3-4) 14.1 (3-5) 59.0 

(3-6) 3.5 (4-5) 4.0 
(4-6) 49.2 

-50.08 

-182.2 

-128.5 
-145.5 

-143.6 

-170.2 

-227.3 

-132.0 

-170.4 

-215.8 

51 

561 

(1-2) 2.67 54 
Calculated: (1-2) gauche -1 i O . 8  

(1-2) 46 55 

(1-2) 48.7 (1-3) 9.2 24 

(1-2) ~ T U ~ S  +14.0* 1.6 

9 
(1-2) 49.5 (1-3) 14.8 g c 

(1-2) 48.7 (1-3) 9.4 24 e 

5’ 
m (1-2) 47 55 

(1-2) 46.8 (1-3) 23.4 25 

(1-2) 49.8 (1-3) 9.1 56(a) 3 
(1-2) 50.3 (1-3) 21.6 

(1-2) 50.0 (1-3) 21.5 57 

(1-2) 46.2 (1-3) 17.5 57 

(1-2) 46 58 

(1-2) 50.5 (1-3) 18.0 56 

(1-2) 47.8 (1-3) 23.0 59 

(1-2) 46.7 (1-3) 14.3 59 % 

(1-2) 49.3 (1-3) 13.4 E. 

Q 
3 

(1-4) 15.0 

(1-4) 17.5 

(1-4) 18.2 
I- 



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

-219.85 

-162.3 

(1-2) 46.5 'J(1-C) 169.9 26 
'J(1-C) 21.3 3J(l-C) 5.1 

(1-2) 47.6 (1-3) 22.7 59 
(1-4) 17.1 

C3mNOz CF'''H~z'.CH'3'(NHz).COzH -233.2, -233.5 (1-2) 46 (1-3) 29.5 58 

C3wNOz CP1'H~z)(3).CH(4'(NH z)*COzH (1-2) (1-3) (1-4) 'J(1-C) 'J(1-C) 3J(l-C) 60 
(neutral) 45.98 47-40 29.55 169 20.0 6.3 

(acid) 45.51 47.25 30.10 171 20.0 5.2 
(alkaline) 46.81 47.49 29.94 166 19.4 7.6 

C3wNOz CH:3"4'"z.C~''H'2'.CO~H (1-2) (1-3) (1-4) 'J(l-C2) 'J(1-Cl) 'J(l-C3) 60 
(neutral) -188.45 50.58 28.11 17.73 184 21.3 21.3 

(acid) -189.83 49.92 27.77 18.54 184 22.5 21.1 
(alkaline) -188.13 51.33 26.56 25.32 181 21.0 21.4 

(1-2) +48.0 (1-3) +25.2 27 
(1-4) 0.5 'J(1-C) -163.3 
'J(1-C) + 19.5 
3~(1-c) +6.7 

(1-2) +48.4 (1-3) +23.2 27 
'J(1-C) -162.1 
'J(l-C)+22.4 

'J(F-C) 172 'J(F-C) 19 55 

'J(F-C) 173 'J(F-C) 19 55 

'J(F-C) 3 

3J(F-C) 3 



C4F4HsGe (CF‘”H$2’)4Ge 

C4F4HsSi (CF“ ’H $2’)4Si 

C4F7HzCIO CF”’H:2’.0.CF2.CFz.CFzCl 

-54.54 

(1) -244.7 (2) -196.6 

(1) -280.0 (2) -176.0 

-103.5 

-270,37 

-273.64 

(1) -104.5 (2) -132.3 

-276.23 

(1) -240.6 (2) -181.9 

-269.9 

-279.63 

-22.5 1 

(1-2) 20.9 (1-3) 4.93 
Calculated: (1-3) gauche 
3.3 *0.3 in both 
conformers 

0.6 
(1-3) trans 15.5k 

(1-3) 4.8 (2-3) 5.8 

(1-2) 47 (1-3) -32 

(1-2) 17 

(1-2) 47.53 (1-3) 0.64 
(Si-1) 21.0 ‘J(1-C) 161.0 
3 ~ ( 1 - ~ )  2.2 

(1-2) 47.1 

(1-2) 47.5 

(1-2) 45.5 

(1-3) 16 (2-4) 6 

(1-2) 46.8 

(1-2) 12.5 (1-3) 48.4 
(2-3) 17.9 

(1-2) 46.7 

(1-2) 46.9 

(1-2) 51.0 

54 

25 

45(4 

79 

80 
3 26 0 

e3 
45b) B 

8. 
64 5’ 

f . 
(D 

m 

64 g 
80 1 

‘FI 
45 

83 

109 



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

C,FHsBrD 

0 C O . F  N 

CF(O).N=SF*N(CHz)s 
141 

+41.11 

-196 

-23.1 

-143.5 

-222.23 

(1)(2) +11.5, +27-9 

(1) -104.7 (2) -138.1 

-106.0 

-110.25 

-215.09 

+11.4, +30.0 

(2) -60.7 (3) -139.4 
(4) -137.1 (5) -153.1 
(6) -83.4 

-208.42 

(1-2) 48 (1-3) 22 

(1-2)22.5,24 
(1-3) 14 

(1-2) 48.0 ‘J(1-C) 173.5 
’J(1-C) 17-6 
3 ~ ( 1 - c )  4.4 

(1-3) 16 (2-4) 6 

(1-3) 48 (2-4) 48 

(1-2) 50 

(1-2) 48.0 (Si-1) 1.0 
‘J(1-C) 169.9 
’J(1-C) 19.8 
3 ~ ( 1 - c )  4.4 

(2-3) 29.8 (3-4) 17.6 
(3-5) 9.3 (3-6) 26.8 
(4-5) 16.4 (4-6) 17.5 
(5-6) 23.0 

(1-2) 47.9 (1-D) 7.2 

109 

110 

111 

112 

26 

114(c) 

80 

116 

111 

80 

80 

26 

114(c) 

320(a) 

158 



F
lourine nuclei in a C

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

c7mlS 

C7FHl5N2O4Si 

C7FH18Br3NP 

C7FH18C13NP 

C7FHl9BrZNP 

C7FH19CIzNP 

C7FHzoBrNP 

C7FzH3CIO 

C7FzH3CIO 

-218.9 (1-2) 47.5 'J(1-C) 164.8 26 

CF("(N0z)z.CH$2'.CH2.CH2.Si(CH3)3 

[(CH3)zN]3P+CFBr2 Br- 

As above with Br replaced by CI 

[(CH3)zN]3P+CF("H'2'Br Br- 

As above with Br replaced by CI 

[(CH3)2N]3P+CF"'H$2' Br- 

-102.8 

-67.6 

-58.8 

-145.6 

-153.6 

-244.7 

(1) +31.14 (2) -109.15 

(1) +51*15 (2) -107.28 

(1) -211.71 (2) -113.81 

(1) -219.67 (2) -109.19 

'J(1-C) 19.5 3J(l-C) 4.9 

(1-2) 19 

(P-F) 76.7 

(P-F) 84.2 

(P-1) 72.0 (1-2) 46.1 

(P-1) 78.0 (1-2) 43.0 

(P-1) 59.9 (1-2) 45.4 

(1-2) 43.56 (1-3) 0.89 
(1-4) c0.03 (1-6) -0.68 
(2-3) 9.76 (2-4) 4.1 1 
(2-6) 5.95 

(1-2) 30.60 (1-3) 0.76 
(1-4) -0.29 (1-5) 0.82 
(2-3) 9.30 (2-4) 5.83 
(2-5) -1.43 

(1-2) 2.86 (1-3) 47.47 
(2-3) 2.07 

(1-2) 1.10 (1-3) 46.65 
(2-3) 1.28 

80 

162 

162 

162 

162 

162 

163(n) 

163(n) 

164 

164 



(1) -216.72 (2) -119.28 

(1) -204.86 

(1) +46.98 (2) -106.0 

(1) +47.08 (2) -134.74 
(3) -160.55 (4) -143.92 

-216.01 

-204.23 

-204.57 

-200.14 

-277 

-195.4 

-218.06 

(1-2) 0.82 (1-3) 46.90 
(2-3) 1.13 

(1-2) 37’53 (1-3) 1.00 
(1-4) <0.03 (2-3) 9.63 
(2-4) 6.03 (2-6) 0.51 
(2-5) -1.32 

(1-2) 48 

(1-2) 38.84 (1-3) 2.59 
(1-4) 1.13 (2-3) -20.64 
(2-4) 7.88 (2-6) -8.57 
(3-4) -19.60 (3-5) -0.54 
(2-5) 8.92 

(1-2) 48.4 (1-D) 7.6 

(1-2) -46 (1-3) -31 

(1-2) 48 

(1-2) 49 (1-3) 23 

(1-2) 48.0 

164 

160 

163(n) 

116 

m 

158 Q 
6 

160 I w 
160 

182 

183 

110 
c 

26 5 



c 
Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. N ‘9 

(1) +17.16 (3) -114.87 

(1) -247.5 (2) -208.5 

(1) -105.5 (2) -132.0 

-188.6 

-228 

+3.8 

[a] (1) -116.8 (2) -143.9 

[b] (1) -117.4 (2) -143.0 

(1) -246 (2) -172.5 

(1-2) -0.481 (1-3) 4.516 
(1-4) c0.03 (1-5) 1.563 
(1-6) -0.592 (2-3) 9.516 
(3-4) 2.119 (3-5) 7.310 
(3-6) -0.531 

(1-2) 16 (1-3) 48 
(2-4) 50 (2-3) 22 

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

(1-2) 48 

(1-2) 47 (1-3) 23 

(1-2) -3.091 (1-3) 1.087 
(1-4) -0.370 

(1-2) 47 (1-3) 3 

(1-2) 20 (1-3) 6 
(1-4) 21, 16 (2-3) 49 
(1-2) 20 (1-3) 5 
(1-4) 20 (2-4) 49 

(1-2) 13.5 (1-3) 48 
(1-4) 3 (2-3) 33 
(2-4) 21 

163(n) 

185 

80 

116 

110 

202 

183 

114(c) 

203(a) 

185 



C1m14N 

CF(”H‘Z’CI OCH2- 

O Z O  i2 

-193.9 

-144 

-170.8 

-186.4 

-141.5 

-159.1 

(1) -184.4 (2) -133.3 (1-2) 15.5 (1-7) 48.0 
(3) -162.3 (4) -128.7 (1-8) 23.0 (2-3) 20.0 

(2-4) 12.0 (3-4) 19.0 
(3-5) 6.5 (3-6) 1.5 
(4-5) 9.2 (4-6) 6.2 

(1-2) 49 (1-3) 22 

(1-2) 22 

(1-2) 45 

(1-2) 12 (1-3) 21 

(1-2) 23 (1-3) 16 

-158.3 

-180.8 

-191.7 

-149 

(1-2) 23 (1-3) 16 

(1-2) 48 (1-3) 24 

(1-2) 50 (1-3) 26 

(1-2) 49.5 

(1-2) 48 

(1-4) 48 (2-5) 50 
(3-6) 50 

424 

110 

223 

223 

223 

223 

3 c 223 

tD E 
1 

223 

223 3 
‘FI 

110 

116 

116 

116 \o I- 

w 



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

-181.36 
-175.92 
-175.01 

-182.01 
-175.62 
-173.05 

-178.06 
-177.62 
-178.98 

-174.14 

-189.2 

-155.1 

-149.1 

+5.3 

-181.16 
-174.63 
-172.23 

-195.8 

-174.36 

-173.45 

-190.6 

(1-2) 49.35 
45.05 
46.0 

(1-2) 48.90 
45.59 
45.80 

(1-2) 49.50 
47.0 
47.0 

(1-2) 46.50 

(1-2) 49 (1-3) 26 

(1-2) 24 

(1-2) 22 

(1-2) 47.94 
46.0 
46.0 

(1-2) 50 (1-3) 23 

(1-2) 47.95 

(1-2) 47.48 

(1 -2) 49 (1 -3) 24 

238(b) 

238(b) 

238(b) 

238(b) 

110 

223 

223 

114(c) 

238(b) 

110 

238(b) 

238(b) 

110 
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As above with C1 replaced by H (1) -169.5 (2) -245 

-174.5 

As above but mCH3 (1) -245 (2) -170 

(C~Hs)2CF“’.CF‘2’H‘3’.CH3 (1) -173.3 (2) -194.3 

(1-2) 18 (1-3) 22 
(2-3) 47 

(1-2) 25 

(1-2) -48 (1-3) 26 

(1-2) 18 (1-3) 47 
(2-3) 22.5 

(1-2) 18 (1-3) 47 
(2-3) 24 

(1-2) 17 (1-3) 18 
(2-3) 45 

(1-2) 18 (1-3) 47 
(2-3) 22 

(1-2) 22 

(1-3) 48,48 
(2-4) 48,48 

(1-2) -50 (1-3) 23 

(1-2) 18 

(1-3) 48 and 49 
(2-4) 47 and 48 

185 

223 

257 

185 

P 

5’ 
185 s 

185 L 
a 

?. 
5’ 
W 185 Q 

U 
80 

183 

257 

80 

183 ~ L 

4 
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 8 

c21m2702 

C21m2902 

-106.0 

-74.2 

-162.6 

-184.4 

-242.9 

-184.8 

(P-F) 77.9 

80 

g 
162 ax 

ET 
(P-1) 72.9 (1-2) 44.4 162 m 

0, 
to (P-1) 66.0 (1-2) 45.5 162 
1 

(P-1) 57.7 (1-2) 44.1 162 J 

k (1-2) 57 (1-3) 19.5 282 

E 
5T. 

1 
w 

(1-2) 47 

(1-2) 48 

283 er x 
il 
1 

283 

-78.2 

-162.2 

162 

162 (P-1) 72.5 (1-2) 44.9 



v
) 

00 
(
u
 

I-
 

d
 

h
 

9
 

3
 

v
 

F
lu

o
rin

e nuclei in a CF group 

X
 

0
 

v
)
 

\o
 

(
u
 

2 C
I 

h
 

3
 
3
 

v
 

L" 
I-
 
d
 

h
 

9
 
3
 

v
 

z m
 

N
 I 

h
 

v
 

D
 

I-
 

00 
C

I 

L" 
N

 
ul h

 

2L" 
-
3
 

2 m
 I 

C
I 

199 

a 



200 
F bonded to C
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Miscellaneous 201 

D. Miscellaneous studies 

The temperature and pressure dependence of the F-19 chemical shifts of 
CF4, CF3H, CF3Cl, CF3Br, CH3F, and CF3.CF3 have been studied in the gas 
phase.(294-297) The angular momentum correlation time for CF4 was 
deduced from the F-19 spin-lattice relaxation times. (298,299) Other F-19 
and H-1 relaxation studies have been made of o-, m-, and p-chloro- 
benzotrifluorides in which the individual contributions to the relaxation rate 
were evaluated. (300) 

Several studies of the solvent effects upon the shifts of l,l,l,lO,lO,lO- 
hexafluorodecane and difluorobromomethane have been reported and 
empirical correlations with solvent refractive index and cohesive energy 
density have been made. (301-303,484) Various association processes have 
been investigated and the relevant thermodynamic data evaluated. Thus the 
self association of sodium perfluorophosphinate and its association with 
p-R.C6H4.CF3 (R = H, C1, CF3), (304) and the ionic association of lithium, 
sodium, potassium, and rubidium trifluoroacetates in propylene carbonate 
solutions (305) have been studied. Reversible proton transfer and ion-pair 
formation with no hydrogen bonding was observed in the CF3CH2N02- 
Bu3N system. (306) Multinuclear studies of Et3N-CF3C02H have shown 
that the system is best described as a basic salt of 1 : 1 composition. (307) 
The effect of solvent and temperature upon the shift of the trifluoromethyl 
group of various substituted trifluoromethylphenyl isocyanates has been 
continued. (479) The shift to higher frequency of the signal with increasing 
temperature for the orfho-substituted compounds was attributed to 
intramolecular interactions, while the reverse situation for mefa- and para- 
substituted compounds was attributed mainly to intermolecular inter- 
actions. 

Variable-temperature studies of the reaction of various o-alkyl phenols 
and hexafluoroacetone have been reported and the importance of steric 
interactions has been enumerated. (308) The reaction of the benzyl ethers 
of phloroglucinol carboxylic acid, methyl ethers of phloroglucinol and 
trifluoroacetic anhydride has been monitored by F-19 NMR and shown to 
produce a,a,a- trifluoro-2,4,6-trimethoxyacetophenone. (309) 

Dynamic polarization studies using F-19 NMR have been reported for 
CF~CHZOH, (CF3)2CHOH, and doped with free radi- 
cals,(3 10) for the interaction of photoexcited a,a,a-trifluoroacetophenone 
with strong electron donors, (311-313) and for the anodic oxidation of 
1H-perfluoroalkanes in HS03F-KS03F. (3 14). 

Lanthanide shift reagent effects upon various alkyl fluorides have been 
measured (315) and their use in assigning the absolute configuration of 
the R-(+)-a-methoxy-a-trifluoromethylphenyl acetate esters of different 
stereoisomeric secondary alcohols has been evaluated. (316, 3 17) 
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

(1) -71.6 (2) -92.9 (1-2) 16.1 (1-3) 29.5 50 CZFSOP “)F F(3) 

(3) -199.8 (4) -65.2 (1-4) 11.9 (2-3) 121’3 
(2-4) 4.2 (3-4) 8.1 
(P-2) 20.1 (P-3) <1 
(P-4) 1090 

>=( 
12)F P(O)FF’ 

(1) -158.7 (2) -128.2 (1-2) 12 (1-3) 12 
(3) +59.5 (4) +72.1 (1-5) 69.3 (2-3) 4 

(2-5) 13.5 (3-4) 145 

(1) -160.7 (2) -153.5 (1-2) 133 (1-3) 19 
(3) +56.3 (4) +69.6 (1-5) 69.0 (2-5) 4.3 

(3-5) 22 (3-4) 146 

(1) -85.8 (2) -67.0 
(3) +72.0 (4) +78.0 

51 

3 c 
0 
1. 

51 a 

-73.2 

52 i: 

-111.6 P 
m 

(1-2) 43.9 (1-3) 13.2 25 
3 

-77.5 

-120.4 

(1-2) 31.0 (1-3) 7.0 56(a) 

(1-2) 82.3 (1-3) 4.8 5 0 )  
N z 



__ ~ 

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

C3FH4Br "'CH F(l '  

Br 

C3F2H3ClS 

CI SCH:)' 

-119.8 

(1) -108.9 (2) -128.1 

(1) -91.7 (2) -116.9 

-124.2 

-87.63 

-117.9 

(1) -86.9 (2) -147.0 
(3) -174.6 (4) -141.7 

-122.4 

56(a) (1-2) 83.3 (1-3) 4.1 

(1-2) 139'4 (2-3) 2.5 69(4  

69b)  (1-2) 16.9 (2-3) 2.1 

(1-2) 20 318 

(1-2) 4 (1-3) 4 319 

(1-2) 14 (1-3) 46 110 

320(a) (1-2) 11.2 (1-3) 3.4 
(1-4) 13.6 (2-3) 38.4 
(2-4) 3.2 (3-4) 10.6 

(1-2) 23 318 



C6FllN CFY' 
II 

"'F N 

(1) -172.7 (2) -141.9 (1-2) 11.28 (1-3) 74.68 
(2-3) 19'74 

(1) -106.3 (2) -121.7 (1-2) 85.0 (1-3) 45.0 
(2-3) 110.0 (3) -178.3 

(1)(2) -83.1, -93.0 
(3) -42.6, -55.9 

(1) -4.70 (2) -153.9 
(3) -165.6 (4) -162.3 

(1)(2)(3) -93.8, -124.1, -175.6 
(4) -138.8 (5) -89.2 

'J(1-C) 292 'J(2-C) 288.1 
'J(3-C) 207.6 
'J(1-C) 40 
'J(2-C) 8.5 'J(3-C) 8.5 

(1-2) 29 (1-4) 59 
(2-3) 15 

(1) -153.6 (2) -121.9 (1-2) 140 (1-6) 24 
(3) -173.1 (4) -104.9 (2-6) 6 
( 5 )  -82.2 

CSFHJO -72.24 (1-2) 26.3 

321 

P 322 3. 

P e 
U 

a 
F 

320(a) e 
U 
0 

% 
5 

212 

5 a 

323 

184(e) 
N 
0 
4 



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

-69.43 

-117.7 

(1) -112.8 (2) -135.9 

(1) -83.5 (2) -89.1 

(1) -117.3 (2) -132.4 

(1) -142.9 (2) -150.7 

(1) -91.02 (2) -93.38 

(1) -82.41 (2) -77.44 
(3) -108.47 

(1-2) 1.9 

(1-2) 14 (1-3) 45 

(1-2) 142 

(1-2) 33.2 (1 or 2-3) 1.2 

(1-2) 142 

(1-2) 18.6 (1-3) 74.4 
(2-3) 19 (P-1) 26.0 
(P-2) 10.7 

(1-2) 49.76 (1-3) 3.03 
(1-4) 1.56 (2-3) 25.13 
(2-4) 2.02 

(1-2) 18.88 (1-3) 4.78 
(1-4) 2.14 (2-3) 33'34 
(2-4) 26.08 

184(e) 

110 

324(a) 

4 

324(a) 

325(a) 

326 

327 



C8F3H4N02 As above with CI replaced by NO2 

CsF3Hs As above with C1 replaced by H 

(1) -78.24 (2) -77.77 
(3) -107.61 

(1) -81.39 (2) -81.08 
(3) -117.50 

(1) -83.61 (2) -81.45 
(3) -113.45 

(1) -85.46 (2) -84.04 
(3) -115.20 

(1) -80.4 (2) -104.9 
(3) -174.3 (4) -183.9 
(5) -135.0 (6) -148.8 
(7) -104.9 (8) -92.5 

(1-2) 18.52 (1-3) 4.10 327 
(1-4) 3.13 (2-3) 5.51 
(2-4) 25.09 

(1-2) 27.85 (1-3) 4.87 327 
(1-4) 3.43 (2-3) 4.28 
(2-4) 26.23 (2-Horiho) 1.25 

(1-2) 28.68 (1-3) 1.47 326 
(1-4) 3.87 (2-3) 1.11 
(2-4) 25.56 

(1-2) 33.46 (1-3) 4.08 326 c 
it (1-4) 4.11 (2-3) 1.98 

(2-4) 25.59 8 

(1)(2)(3) -96.1, -113.8, (2-3) 19 (3-4) 7.5 
-114.3, -136.7 
(4) -32.9, -51.2 

-111.5 (1-2) 15 (1-3) 47 

% 
323 

322 

110 
N 
0 
rg 



N 
CI Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 0 

(1)(2) -106.3, -148.8 (1-2) 125 328(a) 

(1)(2) -142.1, -125.9 

(1) -108.8 (2) -130.8 

(1) -137.9 (2) -148.4 

(1) -140.3 (2) -144.5 

(1) -92.53 (2) -89.54 
(3) -113.91 

(1) -91.28 (2) -91.69 
(3) -115.50 

(1-2) 124 (1-3) 5 203(a) 
(2-3) 22 

(1-2) 14 (1-3) 2 203(a) 
(2-3) 23 (P 

1 
E (1-2) 17.5 (1-3) 74.2 187 E: 

(2-3) 17.4 (P-1) 29.4 m 

(P-2) -17 P 
g 

(2-3) 16.8 (P-1) 28.2 99 
(P-2) -17 6 

(1-2) 17.5 (1-3) 75.6 325(a) 

e 
m 
g2 

(1-2) 40.62 (1-3) 2.06 327 
(1-4) 3.36 (2-3) 11.83 
(2-4) 3.36 

(1-2) 44.60 (1-3) 2.08 326 
(1-4) 3.54 (2-3) 0.64 
(2-4) 3.54 



(1) -85.23 (2) -86.36 (1-2) 32.65 (1-3) 2.54 
(3) -115.50 (1-4) 3.57 (2-3) 0.87 

(2-4) 24.99 

(1) -85.73 (2) -83.94 (1-2) 33.82 (1-3) 1.10 
(2) -135.33 (1-4) 3.98 (2-3) 1.10 

(2-4) 25.37 

(1) -115.1 (2) -134.2 (1-2) 17.0 (1-5) 45.0 
(3) -160.3 (4) -128.1 (1-6) 12.0 (2-3).20.5 

(2-4) 12.0 (2-7) 6.0 
(2-8) 3.0 (3-4) 20.5 
(3-7) 6.0 (3-8) 3.0 
(4-7) 9.0 (4-8) 5.5 

-116.7 (1-2) 15 (1-3) 45 

-150.9 (1-2) 22.7 (P-1) 10.2 

-162.3 (1-2) 24 (P-1) 5 5  

(1-2) 16.4 (1-3) 73.6 
(2-3) 16.8 (P-1) 29.6 
(P-2) -16.5 

(1) -138.9 (2) -142.3 

326 

326 

3 

g 

c 
0 
3. 

424 U 

E 
a 
B 
0 

B 
g 

110 
P 

0 
187(a) 

187(a) 

325(a) 
t4 
c 
c 
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CllF3H9 

(1) -88.40 (2) -88.77 (1-2) 42.50 (1-3) 2.76 326 
(2-H) 1.1 

(1)(2) -164.2, -135.4 (1-2) 130 100 

P (1) -89.15 (2) -89.39 (1-2) 44.12 (1-3) 3.48 326 
(3) -116.33 (2-3) 1.67 2- 

8 

B 
(1) -93.54 (2) -90.07 (1-2) 42.09 (1-3) 1.84 327 ID 

B (3) -119.53 (2-3) 9.56 (2-H) 2.15 
w 
0 

4 
m 

e 
3 

E (1) -88.68 (2) -89.25 (1-2) 48.77 (1-3) 1.96 326 
(2) -140.14 (4) -138.78 (1-4) 6.61 (2-3) 1.35 

(2-4) 2.76 (3-4) -19.94 

(1) -86.40 (2) -79.81 (1-2) 37.09 (1-3) 1.70 326 
(3) -119.00 (4) -126.83 (1-4) 8.00 (2-3) 1.50 327 

(2-4) 68.51 (3-4) 22.00 



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

As above with Br replaced by CI 

As above with Br replaced by CI and cis-compound 

-117.5 (1-2) 14 (1-3) 45 

-150.9 

-164.1 

(1) -139.7 (2) -142.9 

(1) -146.5 (2) -98.8 
(3) -124.4 

(1) -146.0 (2) -98.3 
(3) -125.6 

(1) -162.3 (2) -96.8 
(3) -125.7 

(1) -114.6 (2) -115.4 
(3) -138.4 

(1-2) 22.6 (P-1) 9.6 

(1-2) 24 (P-1) 64 

(1-2) 18.3 (1-3) 76.2 
(2-3) 17.9 (P-1) 33.9 
(P-2) 18 

(1-2) 40 (1-3) 109 
(2-3) 92 (Pt-1) 598 
(Pt-2) 73 (Pt-3) 39 

(1-2) 39 (1-3) 109 
(2-3) 92.7 (Pt-1) 568 
(Pt-2) 66 (Pt-3) 44 

(1-2) 35 (1-3) 107 
(2-3) 91.6 (Pt-1) 396 
(Pt-2) 84 (Pt-3) 49 

(1-2) 186.8 (1-3) <1 
(2-3) 52.6 (Pt-1) 297 
(Pt-2) 257 (Pt-3) 211 

110 

187(a) 

187(a) 

325(a) 

330 

330 

330 

330 

z 
P 

P 
I 
g 
3. 

U 
0 c e 
B 
m 

g 
0, 
: 
P 
c 

U 

fD 
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N 
Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. - OI 

C I ~ F ~ H ~ N O ~  As above with pN02 replaced by H 

C16F4H10 As above with each NO2 replaced by H 

As above with NO2 replaced by H 

7E, 9Z, 11E, 13E 
72,9Z, 11E. 13E 

(1) -140.60 (2) -161.00 (1-2)(3-4) 129 
(3) -153.80 (4) -143.40 

(1) -141.71 (2) -158.70 (1-2) 120 

(1) -148.26 (2) -152.61 (1-2) 120 

(1) -175.8 (2) -83.7 
(3) -106.3 

(1) -140.30 (2) -152.30 (1-2)(3-4) 120 
(3) -165.90 (4) -144.90 

(1) -142.50 (2) -157.70 (1-2)(3-4) 130 
(3) -164-50 (4) -143.70 

(F-11)25.1 
25.6 

331(a) 9 
E: %' 

331(a) 
B 
te 

3 

a 
321 3 

m 

331(a) 
3 

331(a) 

332 



7E, 9Z, llZ, 13E 
7E, 9Z, 11E, 1 3 2  
7Z, 9E, 11E, 13E 
7E, 9E, 11E, 1 3 2  
72,9E,  11E, 1 3 2  
7E, 9E, 11E. 13E 

7E, 9E, 11E, 1 3 2  
7E, 92, 11E, 1 3 2  
7E, 9E, l l Z ,  1 3 2  
7E, 9E, 11E, 13E 
7E, 9E, l l Z ,  13E 

p(CH3)zNC6H4 F'2' 

C6H4N(CH3)Zp 

30.6 
27.5 
27.5 
26.2 
25.0 
25.3 

(F-15) 11.5 
11.0 
11.8 
11.0 
11.7 

(1) -143.54 (2) -161.74 (1-2) 120 

(1) -139.2 (2) -163.62 (1-2)(3-4) 130 
(3) -152.36 (4) -147.97 

(1) -140.26 (2) -167.66 (1-2)(3-4) 130 
(3) -147.26 (4) -152.86 

332 

0 

e 331(a) 
U 
0 
D 

0 

0 c 
333(a) 

333(a) 

(1) -100.2 (2) -128.6 (1-2) 93.2 (1-3) 30.8 334 
(3) -149.0 (2-3) 109'7 (P-1) 6.0 r: (P-2) 3.8 (P-3) 1.5 4 



N 
c Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 0 

. .  
(3) -162.3 

(1) -96.3 (2) -126.0 
(3) -154.3 

As above with (CN) replaced by (NCS) (1) -101.0 (2) -128.7 
(3) -147.0 

(1)(2)-132.5 

(1-2) 95.2 (1-3) 29.7 334 
(2-3) 101.5 (P-1) 18.0 
(P-2) 0.5 (P-3) 26.0 

(1-2) 92.0 (1-3) 29.0 334 
(2-3) 107.5 (P-1) 6.5 
(P-2) 5.5  (P-3) 2.8 

g (1-2) 96.0 (1-3) 30.8 334 
(2-3) 107.4 (P-1) 5.9 
(P-2) 4.6 (P-3) 2.0 

334 L (1-2) 98.5 (1-3) 31.0 
(2-3) 105.5 3 

W 

323 
a 
P 
W 

(1-2) 98.0 (1-3) 32.2 334 
(2-3) 106.8 (P-1) 6.1 
(P-2) 4.0 (P-3) 1.8 
(Pt-1) 70.2 (Pt-2) 65.0 
(Pt-3) 549.0 



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. 

-160.22 

(1-2) 55.34 (1-3) 20'67 
(1-4) 6.17 

(1-2) 55.32 (1-3) 20'63 
(1-4) 6.14 (1-5) 8.54 
(1-6) -0.03 'J(F-C) 214.55 
2J(F-C) 3J(F-C) 20-35 
18.49 

'J(F-C) 2J(F-C) 19.1 
214.7 
(1-2) 5.5 

-99 

-131.5 

(1-2) 21.1 (1) -92.5 (2) -113.3 

(1) -149 (2) -130 (1-2) 165 (1-3) 7 
(1-4) 16 (1-5) 2.5 
(2-3) 14.5 (2-4) 6 
(2-5) 11 

335 

335 

336 
U 
B 

318 

319(a) 

337(a) 

81 

hJ 
hJ 
I- 



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

0 

-170.54 (1-2) 53 'J(1-C) 173.5 336 
2~(1-c) 22.1 3 ~ ( 1 - ~ )  <1.5 

(1) -158.3 (2) -128.7 (1-2) 158.7 (2-3) 12.0 338 

-143.1 

(1) -144.9 (2) -135.8 (1-2) 159 (1-3) 6.1 
(1-4) 16.1 (1-5) 2.9 
(2-3) 14.2 (2-4) 5.5 
(2-5) 1.8 

(1) -118.2 (2) -141.7 

-132.96 

-189.4 

(1-2) 14 

(1-2) 49.5 

U 

a 
!? 338 a 

e 
c 
i;' 

81 8' 

a 

7 I 
100 

340(a) 



c6m 1 OBr 

6&; Br 

FMo 
H,C CH, 

-167.98 

-149.5 

-138.2 

-160.06 

-185.8 

-165.4 

(F-C1) 20 (F-C2) 181 336 
(F-C3) 19 (F-C4) 10.3 
(F-C6) 5 

341 

(1-2) 20.4 341 

(F-C1) 19 (F-C2) 181 336 
(F-C3) 17.7 (F-C4) 11.8 
(F-C6) 5 

(F-C1) 167'9 (F-C2) 21.1 336 U 
(F-C3) c1.8 (F-HI) 49 s 

(F-C1) 172.6 (F-C2) 17.6 336 
(F-C3) 11.0 (F-H1) 49 

-110.8 100 

(1) -129.1 (2) -172.1 (1-2) 173.0 (1-3) 13.2 338 
(2-3) 2.0 

N 
N 
w H 



N 
N 

Molecular formula Structure of compounds Chemical shifts (pprn) Coupling constants (Hz) Ref. P 

CH, 

C6F4H602 As above with CH3 replaced by OCH3 

(1)(2) -137.1 (Centre AB) (1-2) 156 (1-3) 7.6 81 
(1-4) 10.2 (1-5) -1.5 
(2-3) 10.2 (2-4) 7.6 
(2-5) 1.5 (2-6) -2.4 

(1) -157.2 (2) -126.6 (1-2) 156 

(1)(2) -150.8, -139.0 (1-2) 150.4 

(1) -143.8 (2) -147.5 (1-2) 159 (2-3) 20.0 

(2) -114.5 (3) -116.7 (1-2) 10.1 (1-3) 0.9 
(4) -148.9 (5) -153.3 (1-4) 0.9 (1-5) 5.1 

(2-3) 27.2 (2-4) 1.6 
(3-4) 25.5 (3-5) 6.8 
(4-5) 5.9 

-115.6 (1-2) 1.25 

-111.4 

q 
U 
0 

81 

t a 
B 
c1 

338 z 
6 
c 
A' 

A' 
3 
a 

? 

3 

338 

5 
5. 
3 v1 

3 
175(a) 

100 

100 



(1) -151.4 (2) -136.2 
(4) -141.8 (5) -153.2 

(1) -146.5 (2) -143.2 
(3) -113.1 (4) -106.6 

(2) -131.9 (4) -144.8 
( 5 )  -147.7 (6) -129.2 

(2) -155.5 (3) -130.7 
(4) -127.9 (6) -122.5 

(1) -151.6 (2) -136.5 
(4) -142.1 ( 5 )  -152.8 

(1) -147.1 (2) -143.4 
(3) -113.4 (4) -116.9 

(3) -103.4 (4) -152.8 
(5) -150.2 (6) -110.9 

(1-2) 2.8 
(4-5) 7.5 

(1-2) 2.2 
(2-3) 26.0 

(2-4) 4.5 
(2-6) 8.5 
(4-6) 9 

(2-3) 3 
(3-4) 6.5 

(1-2) -1.5 
(4-5) 6.8 

(1-3) 6.0 
(3-4) 29.0 

(3-4) 6.5 
(3-6) 3.5 
(4-6) 13.5 

(2-4) 4.8 175(a) 

(1-3) 6.4 175(a) 
(3-4) 29.0 

(2-5) 23 342(b) 
(4-5) 1.5 
(5-6) 25.5 

(2-6) = (4-6) 7.5 342(b) 
(3-6) 3 

(2-4) 6.0 175(a) 

(2-3) 26.8 175(a) 

(3-5) 4.5 342(b) 
(4-5) 1.5 
(5-6) 22.5 

N 
N 
01 



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

c6F7cI As above with H replaced by CI 

61 

3 HCI 1 

(3) -117.4 (4) -114.2 (3-4) 23 (3-5) 4.5 342(b) 
(5) -149.1 (6) -148.1 (3-6) 2.5 (4-5) 21 

(4-6) 10 (5-6) 4.5 

(1) -150.1 (2) -143.1 
(3) -113.b (4) -148.7 
(5) -151.3 

(2) -106.5 (3) -154.8 
(4) -151.5 (5) -133.1 

(2) -129 (3) -116 
(4) -156 (5) -161 
(6) -102 

(1-2) 1.2 (1-3) 6.0 175(a), 
(1-5) 2.6 (2-3) 26.2 174 
(2-4) 4.2 (2-5) 1.2 
(3-4) 25.9 (3-5) 6.0 
(4-5) 6.3 
(2-3) 9.0 (2-4) 2.0 320(a) 
(2-5) 8.3 (3-4) 14.2 
(3-5) 5.5 (4-5) 8.6 

(2-3) 21 (2-4) 1 343 
(2-6) 10.5 (3-4) 21 
(3-6) 5.25 (5-6) 21 
(4-6) 10.5 

(2) -131 (3) -115 (2-3) 24 (2-4) 3 343 
(4) -156 (5) -161 (2-6) 10.5 (3-4) 21.5 
(6) -108 (3-6) 5.25 (5-6) 21.5 

(F-C1) 2.2 (F-C2) 6.4 344 
(F-C3) 9.6 (F-C4) 258.8 
(F-C5) 20.6 (F-C6) 4.4 
(F-C7) 1.5 

(F-C1) 13.2 (F-C2) 1.5 344 
(F-C4) 5.9 (F-C7) 319.9 



As above with F and C1 interchanged 

/QH 

3 I 

As above with F and H at C7 interchanged 

R'=Br R Z = H  
R ' = H  R'=BI 

R 2  H'" 

Asabovewith R1=CI R 2 = H  
R'=H RZ=Cl 

HYc' 

-65.4 

-194.25 
-200.25 

-195 
-200.25 

-184.5 

(F-C1) 7.4 (F-C3) 6.6 344 
(F-C7) 280.0 

(1-2) 2.0 345(b) 

(F-C1) 2.2 (F-C2) 8.1 344 
(F-C3) 8.1 (F-C4) 260 
(F-C5) 19.1 (F-C6) 10.6 
(F-C7) 2.2 

(F-C1) 14.0 (F-C2) 2.9 344 
(F-C3) 1.5 (F-C4) 5.1 
(F-C7) 244.1 

U z 
(F-C1) 8.1 (F-C2) 2.2 344 
(F-C3) 10.3 (F-C7) 222'1 

(1-2) 60 
(1-2) 60 

(1 -2) 60 
(1-2) 60 

346 

346 

346 

N 
N 
4 



N 

0 
Coupling constants (Hz) Ref. N Molecular formula Structure of compounds Chemical shifts (pm) 

R' R2 R3 R4 
B r H  H H -162 
H B r H  H -162.75 

H H H B r H  -167.25 R' bF H H H B r  -163.5 

C7mloBr 

R4 
C7FHloBr F ofBr 
C7m10Br As above with F and Br interchanged 

C ~ F H I O B ~  

C7FHloCI R' R2 R3 R4 
C I H H H  
H C 1 H H  

R' &: H H H H C I  H C I H  

R4 
c7m10c1 

C7mlOcI As above with F and C1 interchanged 

347 

'/(F-C) 305.6 348 
w 
0 

'J(F-C) 10.2 U 
'J(F-C) 3.1 4.7(F-C) 1.7 3 

k 
B 

P 
: 

e 

n 'J(F-C) 295.6 348 
3J(F-C) 10.5 
3J(F-C) 2.6 4J(F-C) 0 

(1-2) 47 (1-3) 2 349 

347 
-163.5 
-162.75 
-167.25 
-162.75 

'J(F-C) 289.8 348 
'J(F-C) 11.0 
3J(F-C) 2.8 4J(F-C) 2.0 

348 'J(F-C) 282.4 
'J(F-C) 11.3 
'J(F-C) 2.7 4J(F-C) 0 



c7m11 dH 
As above with F and H interchanged 

-196.6(a), -194-3(e) 

-183.8 

-126.5 

'J(F-C) 221.6 
'J(F-C) 10.6 
3J(F-C) 4.8 4J(F-C) 1.1 

'J(F-C) 221.6 
'J(F-C) 10.6 
3J(F-C) 3.4 4J(F-C) 0 

(1-2) 47.9 

348 

348 

340(a) 

340(a) 

U 
(1-2)& 50.5 (1-2)= 50.5 ' 340(a) a 
(1-3)= 17.7 

340(a) 

34 1 

As above with Br and F interchanged -149.4 

-164.92 

34 1 

'J(1-C) 167.7 336 
'J(1-C) 20.6 N 

3J(l-C) 8.8 (1-2) 47.5 rg 
M 



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

-201.4 

350 (1-2) 3.5 ‘J(1-C) 303 
~ ~ ( 1 - c )  20 3~(1-c) 1 
4 ~ ( 1 - ~ )  2.9 

344 (1-C7) 314.0 (2-C7) 281.7 
(1-C1) 13.2 
(1-C4) 4.4 

(1-2) 60 

-201.8 (1-2) 60 

(1) -201.8 (2) -213 (1-3) 60 

(1) -180 (1-2) 57 
(3-H) 12 

(2-Cl) 8.1 
(2-C3) 10.3 

346, 
352 

(2-4) 60 

352 

346, 
352 

(3-4) 60.0 346 
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N w Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. N 

F‘2’ “’F2d OCH , 
H,C CH, 

100 (1) -115.3 (2) -111.26 

(3) -120.8 (4) -107.3 
(6) -1 14.6 

-109.1. -118.1 

(1)(2) or (3)(4) -112.090 
(3)(4) or (1)(2) -116.982 

(1) -150.6 (2) -153.3 
(3) -110.2 (4) -155.4 
(5) -152.5 

(2-3) 3 
(3-4) 25 
(4-6) 10 

(1-2) -2 
(4-5) 7.4 

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

(2-4) 5.4 

(1-2) 197.04 (1-3) -12.57 
(1-4) 27.88 (3-4) 196.41 
(1,2-P) r4 .86 
(3.4-P) f 12.24 

(1-2) 3.1 (1-3) 6.4 
(1-5) -1.4 (2-3) 26.0 
(2-4) 1.2 (3-4) 25.6 
(3-5) 6.4 (4-5) 7.5 

100 

351(b) 

175 

337(a) 

353(b) 

175 



(1) -140.7 
(2)(3) -113.9, -117.3 

337(a) 

(1)(2) or (3)(4) -113.164 (1-2) 195’27 (1-3) -14.59 353(b) 
(3)(4) or (1)(2) -117.361 (1-4) 25.96 (1.2-5) 0.7 
(5) -75.40 (3-4) 190.23 (5-6) 1.81 

(1.2-P) T3.88(3,4-P) *12.59 
(5-P) -845 

(1) -169.9 (1-7) 50 (1-6) 24 
(2)(3)(4)(5) -139.5, -154.9 (6-7) 24 
(6) -167.25 

(1)(2) -142.4, -151.8 (1-2) 4.5 (3-4) 2.4 
(3)(4) -113.2, -124.0 

(2-3 01 4) 

(1) -162.3 
(2)(3)(4) -116.2. -117.0, -130.6 

(1) -160.7 (2)(5) -117.2 
(3)(4) -134.2 

3 54 

355 

355 

356 

(1)(2) -145.9, -157.8 (4A-4B) or (5A-5B) 265 356 
(3) -130.0 (6A-6B) 285 
(4)(5) -130.0, -131.1, 

(6A) -116.5 (6B) -122.0 
135.7 (2:l:l) N 

W 
W 



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

F:" 

0 3 H : ' )  

@; X 

As above with X=N02 

X 

As above with X = H 

(1) -167.0 2J(F-F) 294,292,291 237 
(2) -119.0 and -131.0, -123.5 
and -138.9, -122.9 and -141.6 

-189.9 

-160.16 

-140.1 

X = Br -106.5, -104.4 

-106.1, -105.2 

X = NO2 -107.1 

X = H  -104.4 

-116.7 (centre of multiplet) 

340(a) 

'J(1-C) 164.8 336 

3J(l-C) 8.9 (1-2) 46.5 
2J(1-c) 22.0 

(1-2) 8.5 338 

357(b) 

357(b) 

357(b) 

357(b) 

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

CsF12 (1) -198.0 (2) -150.5 
(3) -128.0 

C9FH14Br 

C9FH14Br 

c9m 15 

Br 

6&3 F 2  

H:3' 

(axialF) -189 

(equatorial F) -188.5 

(1-2) 49 (1-3) 30 
(1-4) 15 
(1-2) 49 (1-3) 10 
(1-4) 10 

(1-2) 47 

(1 -2) 47 

(F-C1) 175'0 (F-C2) 22.1 
(F-C3) 13.2 (F-C4) 2.9 
(F-C5) 8.8 (F-C6) 16.2 

(1) -156.2 (2) -146.2 (1-2) 2 (1-3) 5 
(2-3) 2 

358 

U 359 0 c 
e 

m 

E 

0, 
i;' 

349 

4- 

7 
349 5 c 

R 
3 

3 
0 

0 

B 
336, 
367 

203(a) 



F 

(1) -108.9 (2) -93.9 (1-2) 12 (1-3) 18 
(2-3) <1 

203(a) 

(1) -119.1 (2) -113.6 (1-2) 11 (1-3) 15, 16 203(a) 
(2-3) <1 

(1) -142.5 (2) -125.8 (1-2) 152.5 (1-3) 6.2 
(1-4) 11.9 (1-5) 0 
(2-3) 11.7 (2-4) 5.1 
(2-5) 13.4 

(1) +0.50 relative to 
compound with aromatic F 
replaced by H 

81 

U 
2 

360 

(1) -205.1 (2) -161.3 (3-5) 16.0 (4-6) 27.0 361 
(3) -135.5 (4) -184.7 

(1) -192.4 (2) -217.0 (1-7 or 8) 18.5 
(3) -162.7 (4) -139.6 
( 5 )  -192.6 

361 

N w 
4 
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CgFgCI 

C9F10 

C9FioClN 

(2) -158.8 (3)(6) -117.1 
(4)(5) -134.3 

356 

(1)(2) -144.6, -156.4 (4A-4B) or (5A-5B) 268 356 
(3) -126.7 (6A-6B) 283 
(4)(5) -130.7, -130.7, 

(6) -116.2, -120.4 
-134.3 ( 2 : l : l )  

(1) -136.5 (2) -159.1 (4A-4B) 179 
(3) -142.6 
(4) -145.0, -147.2 

(1) -136.4 (2) -159.6 (4A-4B) 205 
(3) -145.1 
(4) -147.9, -156.5 
(5) -145.9 

(1)(2) -137.5, -150.3 
(3)-(6) -114.7, -126.5, -126.5, 

-128.6 

(1) -89.8 (2) -137.6 
(3) -154.6, -160.6 
(4) -141, -144 
(5)(6) -117 to -136 

195(b) 

U 
195(b) b 

355 

212 

N w 
\o 
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Br -133.2 364 

F 

As above with Br replaced by C1 -136.4 
c1f113c12 

-234 

(axial F) -195 

(equatorial F) -193 

C1&H1304 

04/%-2--- U 

Clf l14c l  As above with Br replaced by C1 

R'=H R2=C1 
R'=Cl R Z = H  

c1f114c1 

F 

ClOFH15 As above with R' = R2 = H 

-131.6 

-133.0 

-137.2 
-132.4 

-128.0 

(1-2) 10.6 (2-6) 10.6 
(2-5) 2 
(2-C1)(2-C6) 7.1, 6.0 
(2-C2) 270 (2-C3) 8.1 

(1-2) 48 (1-3) 21 
(1-4) 14 
(1-2) 48 (1-3) 14 
(1-4) 14 

364 

134 

359 

(F-C1) 188.7 (F-C2) 20.0 364 
(F-C3) 10.8 (F-C5) 9.6 
(F-C6) 16.8 

(F-C1) 188.5 (F-C2) 19.5 364 
(F-C3) 11.7 (F-C5) 9.8 
(F-C6) 18.0 

364 

(F-Cl) 184 (F-C2) 17.8 364 N 
(F-C3) 10.6 G 
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

4 

OH 

p J q h H  10 

F 

c c ? f O H  F 

-134.28 (F-C1) 24.8 (F-C2) 180.0 
(F-C3) 17.4 (F-C6) 9.0 
(F-C9) 1.3 (F-ClO) 14.3 

(F-C1) 14.5 (F-C2) 194.7 
(F-C3) 18.0 (F-C4) 5.3 

(F-C2) 19 (F-C3) 172 

(1-2) 47.7 

(F-C1) 0 (F-C2) 23 
(F-C3) 174 (F-C4) 18 

(F-C1) 178.5 (F-C2) 22.5 
(F-C9) 19.5 

336 

366 

365 

340(a) 

365 

365 



CloFZHlO 

6 F  

(1)(2) -180.4, -195 

(1)(2) -183, -200.3 

(1-2) 15 (1-4) 15 
(2-3) 12 

(1-2) 18 (1-4) 18 
(2-3) 12 

362 

362 

(1) -132.4 (2) -137.5 (1-2) 149 (1-3) 5 81 
(1-4) 13 (2-3) 11.5 
(2-4) 4.5 

-132.5 (F-C1) 188 (F-C2) 19.0 364 U 
(F-C3) 13.3 (F-C5) 10.3 E 
(F-C6) 16.0 

-99.75 239(a) 

(1) -109.3 (2) -115.5 (1-2) 280 134 

(1) -0.32 relative to compound 
with aromatic F replaced by H 
(2) -116.81 

360(d) 

E 



N 

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

C184H12 

Br 

F 

(1) -0.39 relative to compound 
with atomatic 
F replaced by H 
(2) -117.32 

-138.9 

-105.73, -110.16 

-148.5 

(1) -143.2 (2) -107.21 

-102.07 

360(d) 

(F-C1) 191 (F-C2) 18.8 3 64 
(F-C3) 14.8 (F-C6) 16.9 
(F-C5) 12.0 

(F-F) 234 239(a) 

3 64 (F-C1) 192 (F-C2) 19.4 
(F-C3) 17.2 

a 
P 
c) 

m 

c 
e 
i;' 

8' 

U 5 
3 

239(a) 

239(a) 
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it Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 0 

c1$6c120 

+ 

(1) -177.0 (2) -129.0 (2-3) 235 
(3) -130.0 

358 

a 
(3) -103.5 (4) -110.6 (3-4) 28 (3-6) 4 342(b) 

t (5) -132.6 (6) -143’0 (4-5) 20 (5-6) 20 
(7) -147.6 (8) -136.7 (5-7) 8.5 (5-8) 12.5 

(6-7) 20 (6-8) 12.5 B 
n 

m 

(3) -114.1 (4) -99.7 (3-4) 25 (3-6) 4 342(b) 8 
(7-8) 20 e 

3 

(5) -137.7 (6) -143.9 (4-5) -16 (5-6) -19 
(7) -147.5 (8) -137.7 (5-7) -7 (6-7) -19 R 

(6-8) 12 (7-8) -19 0 

(1) -115.8, -116.0 
(2)(3)(4) -133.5, -134.9, 

(1-2) 46 and 32 
(5-6) 70 and 72 

-149.5 to -151.5 
( 5 )  -140.0, -141.5 
(6) -133.0, -136.2 
(7) -152.3, -149.5 to -151.5 

(ca. 1 : 1) 



121 

As above 

(1) -156.5 (2)(5) -117.0 
(3)(4) -133.9 

356 

(1)(2) -146.0, -156.8 (4A-4B) or (5A-5B) 273 356 

(4)(5) -131.3, -131.3 and-133.5 
(3) -127.8 (6A-6B) 282 

(6) -116.8, -121.0 

(1) -158.5 (2)(5) -116.8 
(3)(4) -133.9 

356 

(1)(2) -145.0, -157.3 (4A-4B) or (5A-5B) 274 356 U s (3) -126.2 (6A-6B) 282 
(4)(5) -132.4, -132.4and -134.9 
(6) -116.5, -121.1 

(1) -95.8 (2) -119.2 
(3) -112.4 (4) -153.3 

(1)(2)(3)(4) -136.7, -147.2, 
-149.2, -158.8 

369 

230 

(1)(10) -138.5, -140.6 (4-5,6) 32 (1-10) 62 233 
(2)(3! -146.2, -148.3 
(4) -135.7 (5)(6) -117.1 w 
(7)(8) -125*5(9) -158.6 W 

P 
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N 
VI Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. N 

C12FH13BrCl 

ClZFH19 

As above with CI replaced by Br 

As above with CI replaced by H 

(1)(2) -137.7, -140.2 (1-2) 158.7 (1-3) 10.5 81 
(2-3) 7.5 

-106.5, -114.2 

(1)(2)(3) -132.4, -139.4, -143.7 
(4)(7) -99.0 (5)(6) -1554 

-154.0 

-155.5 

-157.3 

-132.9 

(1-2) 45 

(1-2) 30 

(1-2) 45 

Isomer La] (1-2) 52.0 
[b] (1-2) 52.0 

U 

3 e n 
8 

230 

c1 
0, 
W 

c 

i;' 

f 
372 

3 

7 

9 
372 5. 

U 

372 3 
3 

373 

364 



As above with F(2) and H(3) interchanged 

F‘I’ 

As above with F(2) and H(3) interchanged 

(1-2) 47 ‘J(1-C) 166.2 336 
2J(1-C) 20.6 3J(l-C) 5.9 

(1) -178.5 (2) -211 (1-3) (1 (2-3) 48 371 

(1) -198 (2) -204 (1-3) 25 (2-3) 48 371 

(1) -178.4 (2) -212.0 (1-3) <1 (2-3) 49.5 371 

(1-3) 25 (2-3) 48 (1) -197.5 (2) -205.5 

-139.8 

U = 371 

364 

374 (1) -129.29 (2) -133.70 (1-2) 228.4 (2-3) 2.93 
(3) -95.43 (2-4) 1.50 (3-4) 12.52 

175(a) (1) -151.1 (2) -131.7 (1-2) 5.4 (1-5) -1 
(4) -137.5 (5) -152.0 (2-4) 4.3 (2-5) -1 

(4-5) 9.8 N 
In 
w 



hl 
VI Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. Q 

CizF4H1204 -107.87, -110.81 (F-F) 236 239(a) 

'&C02H F2 

(1)(2) -145, -147 
(3) -170 (4) -198 
(5)(6) -222.5, -239 

(1) -164.25 (2) -170.25 
(3)-(6) -152.25, -153.75, 

-146.25, -146.85 

(1) -159.0 (2) -132.0 
(3) -155.3 (4) -147.7 
(5) -124.2 (6) -152.4 
(7) -162.2 (8) -156.2 

(1) -193.4 
(2) -127.5, -129.6 
(3) -146.6 (4) -153.1 

(1) -218.2 
(2) -124.2, -125.0 
(3) -158.0 (4) -146.0 
(5) -154.8 

249 rr! 

ir 

SJ 
(1-2) 21 (2-7) 60 375 W 

c1 

U 3 
3 

(1-3) 46 (2A-2B) 232 377 

(1-4) 36 (2A-2B) 215 377 



C12F16&02 @j?J 
OCH, 

(1) -219.6 (2) -125.3 (1-4) 38 (2-3) 250 
(3) -127.6 (4) -145.0 
(5) -147.9 

(1) -218.3 
(2) -123.4, -124.8 (5A-5B) 240 
(3) -153.1 (4) -198.6 
(5) -131.6, -133.5 

(2A-2B) 215 (1-4) 30 

(1) -218.1 
(2) -120.7, -122.8 
(3) -152.9 (4) -197.6 (SA-5B) 230 
(5) -125.3, -128.3 

(2A-2B) 225 (1-4) 32 

-114, -129.5 (1 : 1) 

(1) -161.5 
(2)(3) -139.7, -147.9 
(4)-(6) -106 to -146 

(1) -163.1 
(2)(3) -138.3 and -140.7, 

-146.9 and -148.3 
(7) -173.5, -175.3 
Rest -106 to -146 

(1) -180 

231 

377 

377 

U 370 

s 

378 

378 

379 
VI 
VI 
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F bonded to C

 of an alicyclic non-arom
atic system
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(1) -107.9 and -132.8 
(2) -111.9 and -130.6 
(3) I -122.2 and -137.4 

-110.1, -110.6, -128.8 

I (1A-1B) 
or (2A-2B) 248 
or (3A-3B) 

(1) -109.0 and -133.2 (1A-1B) 247 
(2) -122.0 and -137.3 
(3) -110.8 and -130.6 

(2A-2B) 260 
(3A-3B) 241 

(1) -98.3 and -126.9 
(2) -127.7 and -135.8 
(3) -100.3 and -127.0 

(1A-1B) 257 
(2A-2B) 253 
(3A-3B) 252 

380(a) 

380(a) 

380(a) 

b 
380(a) 5 

380(a) 

380a 

N 
0 9  
c 



N 
o\ Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. N 

H H  

(1A-1B) 248 
(2A-2B) 255 
(3A-3B) 257 I (1) -109.2 and -129.8 

(2) -111.6 and -127.2 
(3) I -124.7 and -135.9 

380(a) 

Isomer [a] (1) -121.5 (2) -191 
(3) -170 

(3) -160 
[b] (1) -123 (2) -186 

(1)(3)(4) -141, -146, -148.5 
(2) -164.5 (5) -190 
(6) -195.5 

(5-7) 53 

249 *I 

8 
c1 249 

(1)(3)(4) -139, -142, -147 
(2) -164 (5) -197 
(6) -178 

(5-7) 55 

(1) -113.0 (2) -138.6 
(3) -91.1 

212 



(1) -218.5 (2) -153.4 (1-4) 28 (3A-3B) 220 377 
(3) -121.6, -122.9 (5A-5B) 225 
(4) -208.9 
(5) -120.9, -124.2 

(1) -218.0 (2) -153.5 
(3) -123.0 (4) -209.0 
(5) -123.0 

(1)(2) -121.1, -131.8 
(3) -164.3 (4) -138.5 
(5) -97.5 

(1) -153.4 (2)(5) -115.5 
(3)(4) -132.1 

(1) -155.8 (2)(5) -117.C 
(3)(4) -134.1 

377 

212 

356 

356 

(1)(2) -145.5, -153.4 (4A-4B) or (5A-5B) 282 356 

(4)(5) -127.8, -128.7and-133.5 
(6) -114.3 and -119.3 

(3) -126.1 (6A-6B) 282 

N 

w m 
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ClaFHlS 

C6H5 R2 

-91.02 
-98.84 

-154.70 

(1) -205.5 
(3)(5) -176.0, -189.7 
(4)(5)(13)(14) -120.9, -123.8 
(7) -151.1 (8) -124.0 
(10) -205.3 

Isomer [a] (1) -218.1 (2A-2B) 230 
(2) -120.9, -122.5 ( 1-4) 30 
(3) -152.1 (4) -208.2 
( 5 )  -120.7 

[b] (1) -218.5 (2) -120.0 (1-4) 30 
(3) -150.2 (4) -207.8 
(5) -120.0 

(1-2) 13.20 

374 

382 

233 

377 U 
b 

374 

-92.64 (1-2) 13.98 (1-3) 6.23 374 

-105.2, -114, -129.6 384 
(1: 1: 1) N 

OI 
(II 



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

0 

F 

(1) -216.8 (2A-2B) 218 
(2) -121.3, -122.3 (6A-6B) 256 
(3) -153.0 (4) -201'4 (7A-7B) 254 
(5) -124.3 
(6) -117.0, -119.7 
(7) -132.6, -142.7 

-187.5 

-187.13 

(1-2) 57 (1-3) 12 
(1-4) 6 (1-5) 4.5 

(1-2) 57 (1-3) 10 

(F-C12) 8.6 
(F-C13) 16.2 
(F-C16) 15.8 
(F-C17) 180.5 
(F-C18) 6.9 

(1-3) 50 (2-4) 50 

377 

a 
282 U 

1L 
(P e 
8 
c1 
a 
: 282 

e 
4' g 
3 336 0 
? 

f 5. 
385 3 (n 

3 



C1SF16 

C18F16 

c19m19 

0 

(2) -159.7 (4) -152'1 (2-5) 20 (5-6) 20 
(5) -148.1 (6) -123.9 
(7)(10) -155.8, -152.1 
(8)(11) -162.3, -161.3 
(9)(12) -157.0, -156.5 

(2) -100.3 (4) -113.7 
(5) -130.5 (6) -119.0 
(7)(10) -136.4, -137.4 
(8)(11) -144.9, -160.3 
(9)(12) -148.7, -150.0 

(2) -120.5 (3) -113.6 
(6) -92.9 (7) -137'3 
(8) -160.2 (9) -148.5 

-232.5 (1-2) 60 (1-3) 18 

376 

386(b) 

386(b) 

282 

(axial F) (6-4H) 5 (6-6H) 50 387 
(6-19H) 2.2 (6-C3) <1 
(6-C4) 9.2 (6-C5) 12.0 
(6-C6) 167 (6-C7) 23 
(6-C8) <1 (6-C10) 2.0 
(6-C19) <1 

N 

9 



N 
0, Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. OD 

C19m27O3 0 

0 
HO 

(numbering as above) 

C19F14 

(equatorial F) (6-4H) <1 (6-6H) 49 
(6-19H) 0 (6-C3) <1 
(6-C4) 14.7 ( 6 4 3 )  11.0 
(6-C6) 185 (6-C7) 18.4 
(6-C8) 11.0 (6-C10) 2.7 
(6-C19) 0 

(1) -158.4 (2) -141.8 
(3) -160.7 (4) -151.5 
(5) -140.2 (6) -151.5 
(7) -148.4 (8) -132.9 

a (6-6H) 49 (6-19H) 3.6 387 U 

(6-C8) <1 (6-C10) 1.8 z 

(6-C4) <1 (6-C5) 23 3 

(6-C6) 179 (6-C7) 27 iz 
(6-C19) 9.2 c1 

0, 
ID 

8 
7 (6-6H) 50 (6-19H) 4.4 387 

(6-C4) <1 (6-C5) 19.3 
(6-C6) 178 (6-C7) 20 
(6-C8) <1 (6-C10) 1.8 z. 
(6-C19) 9.2 

430(b) 

- 
n 
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N 
-4 

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 0 

*J(F-H) 55 389 

*! 
2 ~ ( ~ - ~ )  55 389 U x 

8 (2-8H) 30 n 
8 
m 
% 
e 

(1) -169 (2) -167.6 (1-6H) 50 (1-7H) 35, 17 390 

-111.1 and -118.1, -131.9 (A-B) 296 
(1 : 1) : 

g. 
$. 

370 
3 

U 

(6) -152.9 (9) -156.0 (6-6H) 50 (6-4H) 4 391(a) 
(9-19H) 2 (6-7H) 50, 14 
(9-8H) 28 (9-llH) 8 
(6-4C) 7.5 (6-5C) 12.6 
(6-6C) 168.8 (6-7C) 20.2 
(9-8C) 25.2 (9-9C) 173'9 
(9-1OC) 22.7 (9-llC) 35.3 
(9-19C) 5.4 
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N 
4 Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. N 

R' =H, R~ = F  -181.4 

R ' = F , R ~ = H  -168.2 

C27m7 

(1) -176.0 (2) -147.3 

(F-C2) 21.3 (F-C3) 166.9 336 
(F-C4) 22.1 *J(F-H) 49 
(F-C2) 22.1 (F-C3) 172.2 336 

a 
0 

(F-C4) 22.1 (F-C1) 8.8 U 

c (1-3) 47 388 e 
B 
fi 
21 
P 

(1) -179.3 (2) -147.3 (1-3) 47 (1-4) 9 
t 

t 
i!i 388 

K 

(1-2) 45 285 
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.I 

P8E 
0 
U 
0 * 

(I : I) P.601- '8.501- 
F-19 CIDNP studies have been made of the interaction of radicals with 

perfluorocycloalkanes, perfluorocycloalkenes, and their partially 
chlorinated analogues. (394) Dynamic F-19 NMR has been used to deter- 
mine the rates of ring inversion of some isomeric octa- and deca-fluoro- 
cycIohexanes, and perfluorocyclohexane. (395) 

Association constants for the weak 1:l  complexes formed between 
2,3,5 ,6-tetrafluoro-174-benzoquinone and benzene substituted and non- 
benzenoid macrocyclic ethers have been determined. (480) 



V. FLUORINE BONDED TO A CARBON OF AN 
AROMATIC SYSTEM, INCLUDING CONDENSED 

ALICYCLIC AROMATIC SYSTEMS 
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A. Fluorine nuclei in monofluorobenzene derivatives 

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

c6m2c13 

m-isomer of above 

pisomer of above 

( 1 ) F B C I  

CI CI 

-109.5 (1-2) 9.6 397 

-1 10.0 

-103.7 

-107.2 

(1-2) 7.2 

(1-2) 2.4 

(1-2) 7.8 (1-3) 4.2 

397 

397 2 
398 e 

t 

-106.1 

-106.0 

-116.6 

-110.6 

(1-2) 8.2 (1-3) 1.9 

(1-2) 4.2 (1-3) 1.4 

(1-2) 6 

(1-2) 8 

% 
?. 

398 5 
8 

398 



N 

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

C6FH4C13Sn pisomer of above 

mF.CJ3414.N3 
p-isomer of above 

As above 

-118.36 

-122.92 

-1 11.24 

-102.32 

-82.8 

-111.81 

-118.56 

-113.02 

-118.16 

-113.56 

-124.94 

-80.3 

(1) -108.3 (2) +109.0 

(1) -100.3 (2) +103.4 

(F-C4) 271.9 (F-C3) 25.2 
(F-C2) 13.0 

(1-2) 9.176 (1-3) 5.759 
(1-4) 0.348 (1-C1) -244.70 
(1-C2) 20.98 (1-C3) 7.81 
(1-C4) 3.18 

(1-C1) -245.07 
(1-C2) 21.02 
(1-C3) 7.79 (1-C4) 3.20 

399(d), 
400 

399W 
400 

401 

401 

502 

401 

401 

402 
403 

404 

405(d) 

405(d) 

40 1 

401 

396 

414 

414 

.c 
0 
W 

n 
0, 
W 



C L C H 3  

I 
c1 CI 

C L C I  

As above with CHC12 replaced by CH2Br 

As above with CHClz replaced by CHzCl 

-110 

-107 

-108.3 

-121.9 

-113.4 

(1-2) 2.5 398 

398 

398 

P 
1. 
g 
3 e 
2. 
5’ 

(1-4) 0.22 420 

(1-4) 0.545 420 1 
0 

(1-2) 8.416 (1-3) 5.204 420 g 

(1-2) 8.858 (1-3) -0.226 421 1 (1-4) 0.652 

8 (D 
(1-5) 5.169 (1-6) 7.735 

i? 
5 m 407 3. 

8 

401 

N 
4 
rg 
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C8m7O 

&Y 5 6  

As above with S replaced by NH 

PF.C~&.NH.CO~CH~ 

-123.32 

-116.54 

-113.04 

-115.17 

-117.60 

-117.50 

-121.1 

(F-C1) 12.4 (F-C2) 252.4 43 1 
(F-C3) 21.3 (F-C4) 3.6 
(F-C5) 3.5 (F-C6) 9.0 
(F-C7) 4.7 (F-C8) 5.3 

(F-Cl) 8.3 (F-C2) 21.8 43 1 
(F-C3) 248'2 
(F-C4) 21.3 
(F-C5) 8.3 (F-C6) 2.6 
(F-C7) 2.4 

(F-C1) 3.3 (F-C2) 8.1 43 1 
(F-C3) 21.1 (F-C4) 249.7 3 
(F-C8) 1.9 co 

E 360(d) B 

i? 

B 
d 

360(d) 2 

m 

360(d) 

360(d) 
N 

40 1 ri 



N 

Molecular formula Structure of compounds Chemcal shifts (ppm) Coupling constants (Hz) Ref. N 

F 

C8ml$J3 mF.C,&.CHz*N=C(NHz)z 

C8m10N3 pisomer of above 

-1  11.68 

-120.22 

-118.16 

-119.44 

-112.76 

- 122.5 1 

-133.2 

-131.9 

-125.9 

-136.6 

-114.4 

-117.33 

401 

401 

360(d) 

400(d) f 
422(d) 

(1-2) 11.0 (1-3) 7.6 432(b) 

(1-2) *8.2 (1-3) T1.8 432(b) 

422(d) 

422(d) 

a g 
a 



~F.C~&.CHZ.N=C(NHZ)Z.HNO~ 

p-isomer of above 

F 

As above with F at C6 

As above with F at C7 

F mo 
&) 0 

As above with F at C5 

As above with F at C6 

F 

As above with F at C5 

-113.15 

-115.14 

(F-C3) 3.5 (F-C4) 4.7 
(F-C5) 250 (F-C6) 19.2 
(F-C7) 9.1 (F-C8) 2.4 
(F-C9) 2.5 (F-C10) 16.4 

-115.38 

-119.73 

-104.66 

-115.60 

-118.57 

-115.5 

(F-C4)5.3 (F-C5) 21.8 
(F-C6) 250.1 (F-C7) 26.5 
(F-C8) 9.1 (F-C9) 2.3 
(F-C10) 10.0 

(F-C4) 2.7 (F-C5) 4.8 
(F-C6) 7.5 (F-C7) 19.3 
(F-C8) 259.9 (F-C9) 11.9 
(F-C10) 2.3 

422(d) 

422(d) 

43 1 

43 1 

431 

360(d) 

360(d) 

360(d) 

360(d) 

360(d) 

434 



h) 
OD Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. ah 

F 

As above with F at C7 

F @s" 
As above with F at C7 

F6 moz 

-116.87 

-116.87 

-116.54 

-117.18 

-114.59 

-116.31 

-120.4 

-123.9 

-116.81 

-110.95 

-104.95 

-113.78 

-113.38 

(1) -115.26 

(1-4) 0.56 

360(d) 

360(d) 

360(d) 

360(d) 
c1 
0, 
P - 

360(d) 

401 E 
R 
m I 420 

40 1 E 

435(d) 

405 

405 

399(d) 

399(d), ("'Sn-F) 9 ('17Sn-F) 9 436 

360(d) 



0.38 relative to 
m-fluoroe thylbenzene 

360(d) 

pisomer of above 2.40 relative to 
pfluoroethylbenzene 

360(d) 

405 

1-F, 5-Br 
2-F, 5-Br 

-121.12 
-116.09 

As above with 2-F, 3-Br -1 10.6 (F-H) 7.2,9.3 

As above with 1-F, 4-C1 -122.81 

As above with 2-F, 6-C1 -116.09 

As above with 2-F, 7-C1 -115.26 

As above with 2-F, 8-C1 -113.80 

As above with 1-F, 4-1 -121.92 

As above with 2-F, 6-1 -1 15.49 

As above with 2-F, 7-1 -115.19 

As above with 2-F, 8-1 -113.95 

-119.53 

-114.66 

As above with 1-F, 5-NOz 

As above with 2-F, 5-NO2 



N 
W Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 01 

c1m7 As above with 1-F, H 

As above with 1-F, H 

clm7 

clm7 

As above with 1-F, H 

As above with 2-F, H 

clm7 As above with 2-F, H 

~ 

(1-2) +ll.O (1-3) +5.6 404 
(1-4) 0.3 (1-5) +1*8 
(1-7) 0.4 (1-8) 0.5 
(1-C1) -251.18 
(1-C2) +19.81 
(1-C3) +8.36 
(1-C4) +4.10 
(1-C5) +3.18 
(1-C6) 0.94 
(1-C7) 1.82 
(1-C8) +5.14 
(1-C9) +16*40 
(1-C10) +4.78 

(1-2) 10.72 (1-3) 5.35 440 
(1-4) 0 (1-C1) 251.5 
(1-C2) 19.9 (1-C3) 8.3 
(1-C4) 4.0 (1-C5) 3.3 
(1426) -0 (1-C7) 1.7 
(148) 5.2 (1-C9) 16.5 
(1-C10) 4.9 

Assignments wrong; see ref. 440 431 

(2-C1) 20.2 (2-C2) 245.7 440 
(2-C3) 25.3 (2-C4) 9.0 
(2-C5) 1.2 (2-C6) 2.5 
(2-C7) 0.9 (2-C8) 5.4 
(2-C9) 9.1 (2-C10) 0.7 

(1-2) +10.0 (2-3) +8.9 404 
(2-4) +5.5 (2-C1) +20.24 
(2-C2) -246.02 
(2-C3) +25.26 
(2-C4) +8.93 

5 
I 
R 
3 s 
B 



As above with 2-F, H 

As above with 1-F, 4-SH 

As above with 2-F, 6-SH 

As above with 2-F, 7-SH 

As above with 1-F, 5-NH2 

As above with 2-F, 5-NH2 

0 

F ao 
As above with F at C7 

-127.30 

-117.75 

-116.05 

-121.91 

-118.78 

-114.2 

-116.88 

-116.97 

-108.56 

(2-C5) 1.22 
(2-C6) 2.63 
(2-C7) 0.79 
(2-C8) +5.39 
(2-C9) +9.10 
(2-C10) 0.98 

Assignments wrong; see ref. 440 431 

360(d) 

360(d) 

224(a) 

44 1 (4) 

6' 

2-F, 6-SiH3 
2-F, 7-SiH3 

-118.77 
-1 17.84 



N 
0 Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. OD 

F 

As above 

As above with F at C2 

F m3 

pisomer of above 

-119.27 

-120.75 

-121.8 

-117.04 

-117.39 

-1 17.91 

-112.20 

-115.81 

-116.23 

-116.14 

-114.04 

-120.70 

-121.08 

360(d) 

434 

434 rr! 

x 
(1-2) 11.02 (1-3) 4.61 327 

a 
* (1-4) 6.97 

W 

n 

('19Sn-F) 24.5 
("'Sn-F) 23.5 

360(d) 

360(d) 

435(d) 

400(d) 

442(d) 

442(d) 

436 



1 -F, 5-F 
1-F, 6-F 
1-F, 7-F 
2-F, 5-F 
2-F, 6-F 
2-F, 7-F 
2-F. 8-F 

As above with 1-F, 8-F 

As above with 1-F, 5-F 

1-F, 6-F 

1-F, 7-F 

(1) -120.85 
(1) -121.78 
(1) -122.40 
(2) -115.26 
(2) -118.04 
(2) -115.69 
(2) -114.81 

-115.814 (1-8) 58.8 (1-C1) -255.4 
(1-C8) -1.6 

(1-C1) 254.5 (1-C3) 4.8 
(1-C4) 4.8 (1-CS) 5.6 

(1-C1) 256.9 (1-C2) 20.0 
(1-C3) 17.7 (1-C4) 8.3 
(1-C7) 2.3 (1-C9) 9.4 
(6-C2) 2.6 (6-CS) 26.2 
(6-C6) 252.3 (6-C7) 21.0 
(6-C9) 4.4 
Assignments may be in error; 
see ref. 440 

408 

43 1 6' 

(1-C1) 250.7 (1-C2) 19.6 
(1-C3) 9.1 (1-C4) 4.1 
(1-C7) 6.1 (1-C8) 6.0 
(1-C9) 8.8 (1-C10) 16.7 
(7-C3) 3.0 (7-C5) 4.9 
(7-C6) 25.6 (7-C7) 255.3 
(7-C8) 18.2 (7-C9) 3.0 
(7-C10) 9.1 

N 
0 
W 



w 
Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 3 

2-F, 6-F 

2-F, 7-F 

1-F, 5-CN 
2-F, 5-CN 

Cllm7O2 As above with 1-F, 5-COzH 
2-F, 5-COzH 

c11m9 As above with 1-F, 3-CH3 
1 -F, 5-CH3 
1-F, 7 CH3 
2-F, 4-CH3 
2-F, 5-CH3 

Cllm902s As above with 1-F, 4-SOzCH3 
2-F, 6-SOzCH3 
2-F, 7-SOzCH3 

-120.59 
-116.84 

-121.20 
-116.84 

-123.96 
- 12 1.97 
-123.60 
-117.68 
-118.09 

-1 11.88 
-1 11.78 
-114.18 

(2-6) 7 (2-C1) 25.4 
(2-C2) 246.9 (2-C3) 19.9 
(2-C4) 6.1 (2-C6) 3.1 
(2-C8) 6.1 (2-C9) 4.2 
(2-C10) 4.2 
Assignments may be in error; 
see ref. 440 

(2-C1) 25.6 (2-C2) 258.8 
(2-C3) 21.6 (2-C4) 9.7 
(2-C6) 5.2 (2-C8) 2.4 
(2-C10) 10 
Assignments may be in error; 
see ref. 440 



c1 1m1lo3 

CllFHllSi 

C11m1SN+ 

As above with 1-F, 4-SCH3 
2-F, 6-SCH3 
2-F, 7-SCH3 

2-F, 6-SiH2CH3 
2-F, 7-SiH2CH3 

F6 m+"".'. 
As above with F at C7 

mF.CJ&.NH*C(NH2)=N.C(CH3)3 

pisomer of above 

~F.C~&INH.C(NH~)=N.C(CH~)~.HNO~ 

pisomer of above 

-125.87 
-118.01 
-116.28 

-137.5 

-118.40 
-117.60 

-113.88 

-115.33 

-114.17 

-125.27 

-11 1.87 

-115.35 

224(a) 

a e 

360(d) 
8' - 

! 
a 
0 

360(d) f 
a 422(d) g 

422(d) I 
422(d) g- 

1. 
422(d) 9 

P 

(D 

405 2 

1-F, 3-CF3 
1-F, 4-CF3 
1-F, 5-CF3 
1-F, 7-CF3 

(1) -119.30 
(1) -114.72 
(1) -119.97 
(1) -121.29 

(PI 

N 
rg 
c 



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

c 1 2 m 7  

2-F, 4-CF3 
2-F, 5-CF3 
2-F, 6-CF3 
2-F, 7-CF3 
2-F, 8-CF3 

F 

6 5  

(Numbering as above) 

Fa t  C3 

F at C4 

F at C5 

F at C3 

(2) -116.91 
(2) -115.33 
(2) -113.01 
(2) -1 14.63 
(2) -112.28 

(3-C1) 2.44 (3-C2) 2.36 404 
(3-C3) -263'34 (3-C4) +25.78 
(3-C5) +8'05 (3-C6) 0.52 
(3-C7) 2.02 (3-C8) 1.21 
(3-C9) +4.20 (3-CIO) +14.37 
(3-Cll)  +10.14 (3-C12) 1.00 

(4-C1) 0.54 (4-C2) 2.92 
(4-C3) +27.71 (4-C4) -245.0 
(4-C5) +22.75 (4-C6) +5.40 
(4-C7) 0.61 (4-C8) 2.12 
(4-C9) 1.01 (4-CIO) +9.79 
(4-Cll) <0'15 (4-C12) +10.25 

(5-C1) 2.87 (5-C2) 0.44 
(5-C3) +8.09 (5-C4) +21.54 
(5-C5) -259.9 (5-C6) 1.56 
(5-C7) 1.11 (5-C8) 0.92 
(5-C9) 2.23 (5-CIO) +3.95 
(5-Cll) +6.45 (5-C12) +19.34 

(3-CI) 0.57 (3-C2) 1.61 404 
(3-C3) -245.48 (3-C4) +25.12 
( 3 4 3 )  +6.93 (3-C6) 1.10 
(3-C7) 2.76 (3-CS) 0.58 
(3-C9) +4.98 (3-C10) +17'22 
(3-Cll)  +8'26 (3-C12) 1.48 



ClZFH9 

-4 F 

1-F, S-N(CH3)z 

C12FHlZS As above with 1-F, 3-S(CH& 
2-F, 6-S(CH3); 
2-F, 7-S(CH3); 

As above with 2-F, 6-SiH(CH3)2 
2-F, 7-SiH(CH3)2 

C l z F H d i  

F at C4 

F at C5 

Fa t  C2 -118.2 
F a t  C3 -113.3 
Fat  C4 -116.1 

-121.81 

-112.09 
-111.00 
-113.59 

-118.05 
-117.38 

(4-C1) 0.39 (4-C2) 2.53 
(4-C3) +27.24 (4-C4) -245.5 
(4-C5) +22.70 (4-C6) +5.70 
(4-C7) 0.74 (4-CS) 2.42 
(4-C9) 1.33 (4-C10) +10.18 
(4-Cll) <0.12 (4-Cl2) +10.77 

(5-C1) <0.3 (5-C2) 29.92 
(5-C3) +7.43 (5-C4) +20.46 
(5-C5) -249.64 (5-C6) 0.90 
(5-C7) 1.47 (5-C8) 1.46 
(5-C9) +3.14 (5-C10) +3.66 
(5-Cll)  +6'94 (5-C12) +19.18 2 

6 
3. 448 g 

(1-2) 1.2 (1-3) 0.6 449 5' 

405 % 3. 
ET. 

P 



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

O F - C ~ & . S ~ ( C H ~ C H ~ ) ~  

m-isomer of above 

pisomer of above 

pisomer of above 

-93.38 

-112.41 

-112.62 

-116.94 

-116.14 

-1 11.05 
-112.04 
-112.25 
-109.71 
(1) -111.72 (2) -110.87 

-109.26, -108.93 

-1 11.42, -1 10.98 

-1 15.79, -1 11.66 

-111.77 

-122.45 
-126.9 

-121.6 

-130.0, -140.5, -157.1, 
-159.6, -168.5 

436 

400, 
399(d) 
400, 
399(d) 
400, 
399(d) 
400, 
399(d) 
40 1 

('19Sn-F) 34 ("'Sn-F) 33 

401 

40 1 

401 

401 

401 

40 1 
40 1 

401 

401 

45 1 



c13m9 

C13FH9BrCI 

:mF 
8 9 1  

R = Br, X = C1 

As above with R = Br, X = NO2 

As above with R = CI, X = NO2 

As above with R = C1, X = C1 

As above with R = Br, X = H 

As above with R = C1, X = H 

AsabovewithR=H,X=Cl 

As above with R = OH, X = CI 

~ F . C ~ H ~ . N = C H ' C ~ H S  

~F.C~&.NH*CO.C~HS 

As C13FH9BrCI above with 

As C13FH9BrCI above with 

As C13FH9BrCI above with 
R = H , X = H  

R=H, X=NO2 

R=OH, X=NOz 

mF.C6&.NH.CO.NH.C6H5 

As above 

-113.32 

-112.35 

-112.41 

-113.45 

-113.96 

-1 14.09 

-116.52 

-114.47 

-117.5 

-119.1 

-115.50 

-113.12 

-117.17 

-112.90 

-112.33 

(F-Cl) +22.88 (F-C2) -245.0 404 
(F-C3) +23.00 (F-C4) +8.84 
(F-C5) 1.00 (F-C6) 0.50 
(F-C7) 1.01 (F-C8) 0.48 
(F-C9) +2.50 (F-C10) +8.68 
(F-C11) +1.99 (F-C12) 0.52 
(F-C13) +2.28 

454(b) 

3 

454(b) i. 
454(b) 2 
454(b) k 

(P 

5' 454(b) 

454(b) 

454(b) 

454(b) 
401 (P 

! 
c 
5 
1 
ID 

401 3 

?. 
454(b) 3. 

t 
454(b) 

454(b) 

401 

422(d) 2 N 



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

121.95 401 

As above -1 21.48 422(d) 

(1-2) 0.5 449 

1-F, 4-N(CH3); 
1-F, 5-N(CH3); 
2-F, 6-N(CH3); 
2-F, 7-N(CH3): 

As above with 1-F, 4-P(CH3); 
2-F, 6-P(CH3); 
2-F, 7-P(CH3): 

- 115.30 

-117.0 

-113.15 

-123.85 

-111.59 

-115.90 

-116.56 
-116.98 
-113.60 
-114.31 

-111.75 
-1 11.45 
-1 14.1 1 

8 
454(d) 
401 g 

B 

B 

3 422(d) 

422(d) 

422(d) 

4 ~ )  B 

405 



As above with I-F, 5-Si(CH3)3 
2-F, S-Si(CH& 
1-F, 7-Si(CH3)3 
2-F, 8-Si(CH3)3 

As above with 2-F, 6-Si(CH& 
2-F, 7-Si(CH& 

(mF.C,Ha.N=)2C 

pisomer of above 

(PF*C6&)zCHBr 

As above with Br replaced by CI 

As above with Br replaced by H 

(mF.C.&.NH)2CO 

pisomer of above 

(pF.C,&)zCH.OH 

H - 

- 12 1-47 
-117.92 
-123.23 
-115.78 

-117.77 
-117.17 

-111.51 

-117.12 

-113.53 

-113.65 

-116.73 

-112.87 

-120.98 

-114.75 

-136.6, -143.3, -173.8 (1: 1 :2) 

+1.35 relative to compound with 
CF, replaced by H 
+1.65 relative to compound with 
CF3 replaced by H 

-118.7, -137.3, -146.2. 
-157.1, -166.5 

401 

401 

454(b) 3 

454(b) 
8 

454(b) ’ P 
401 6“ 

8 401 
m 

454(b) 5 
I 

45 1 F 
i! 
g 
e a 
d 

405 t 
405 

45 1 

N 

Y 



~~ ~ 

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

1-F, 4-C(CN)3 
2-F, 6-C(CN)3 
2-F, 7-C(CN)3 

fl'C6H4'CEC'C6H4'Xp X=Br 

As above with X = C1 

As above with X = NOz 

As above with X = H 

2- 

10 9 
F 

-114.26 
-1 11.78 
-113.11 

-110.79 

-110.85 

-109.25 

-1 11.49 

cis -113.77 
truns -113.54 

erythro -111.94 
threo -111.99 

erythro - 11 1.44 
threo - 11 1.08 

erythro - 11 1.92 
threo -111.90 

cis -113433 
trans -113.62 

457 

454(b) 

454(b) 

454(b) 

454(b) 

(9-C1) +5'50 (9-C2) 0.71 404 
(9-C3) 2.42 (9-C4) 1.41 
(943)  +3.19 (9-C6) 0.52 
(9-C7) 1.40 (9-C8) +6.29 
(9-C9) -251.63(9-C10) +19'81 
(9-Cll) +9.88 (9-C12) 1.09 
(9-C13) +5.68 (9-C14) +18'79 

454(b) 

454(b) 

454(b) 

454(b) 

454(b) 



c14m11 

cis -112.55 
trans -111.87 

cis -114.51 
trans -114.28 

erythro -112.36 
threo -112.55 

-114.18 

-114.27 

-114.33 

-116.86 

-114.42 

cis -115.35 
trans -115.63 

-108.18 

-104.56 

-117.32 

-117.39 

-117.43 

-115.61 

-115.73 

-117.71 

X=Br o -109.94 
m -113.91 
p -119.70 

454(b) 

454(b) 

454(b) 

454(b) 

454(b) 

454(b) 

454(b) 

454(b) 

454(b) g 
9. 
5' 

3 

g 
a z 
1 

422(d) 

422(d) ' 
454(b) W 

3 
9 

454(b) 1. 

454(b) 

454(b) 

454(b) 

454(b) 

459(f) 

N 458 
460 3 



W 
0 Chemical shifts (ppm) Coupling constants (Hz) Ref. 0 Molecular formula Structure of compounds 

Ci4FHi&l o -109.95 459(f) As above with X = CI 
m -113.92 458 
p -119.01 460 

Ci4FHic.I As above with X = I 

Ci4FHi6N02 As above with X = NOz 

c14m17 As above with X = H 

1-F, 4-CHzGe(CH3)3 
2-F, 6-CH2Ge(CH3)3 
2-F, 7-CHzGe(CH3)3 

F -OH 

1 -F, 4-CHzPb(CH3)3 
2-F, 6-CHzPb(CH3)3 
2-F, 7-CHzPb(CH3)3 

o -109.97 
m -113.92 
p -119.05 

o -109.89 
m -113.81 
p -118.73 

o -109.42 
m -114.21 
p -119.71 

-127.73 
-119.23 
-117.31 

o -109.83 
m -114.17 
p -119.48 

-128.21 
-119.62 
-117.25 

459(f) 
458 
460 

erl 
459(f) g 

B 
459m 0 

I 

t 458 
a 

n 

442 

1 

459(f) 
460 

442 



C14m18N 

As above with 1-F, 4-CH2Si(CH3)3 
2-F, 6-CH2Si(CH3)3 
2-F, 7-CH2Si(CH3)3 

As above with 1-F, ~-CH*SII(CH~)~ 
2-F, 6-CH2Sn(CH3)3 
2-F, 7-CH2Sn(CH3)3 

As above with NH2 replaced by NH; 

-127.73 
-119.17 
-117.33 

-128.49 
-119.63 
-117.28 

-131.1 

o -109.76 
m -114.20 
p -119.57 

0 -110.50 
m -113.17 
p -117.53 

-111.17 

-110.82 

-117.85 

C ~ S  -114.10 
frarans -114.01 

eryrhro -112.05 
threo -112.10 

-112.47 

-119.69 

-117.00 

-112.65 
-113.22 

461 

2 
459(f) s 

5' 458 
460 3 

5' 
3 

458 
460 0 

454(b) 3 

E 
459(f) g. 

401 s 
T 
I 401 

454(b) 
c 
7 

454(b) 2. 
I 

401 

40 1 

454(b) 

399(d) 
399(d) d 

w 



w 
Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 8 

F @-QF 

063 NH; BF,-'~' 

o -109.97 
rn -113.98 
p -119.05 

(1) -120.4 (2) -146.2 

-109.54 

erythro -111.54 
threo -111.25 

cis -11242 
nuns -112.20 

-111.86 

-112.17 

cis -114.77 
trans -114.68 

erythro -112.50 
threo -112.81 

erythro -112.57 
threo -112.90 

(1-2) 1.8 (1-3) 0.8 

459(f) 
458 
460 

46 1 

e 
454(b) - 

5 

4 
454(b) 

454(b) 

454(b) 

K 

454(b) 

454(b) 

559 



cis -1 14.93 
trans -115.04 

154(b) 

-117.45 454(b) 

454(b) -117.47 

F mR R=CN m -113.84 
p -118.94 

459(f) 
458 

As above with R = NC 

As above with R = CHO 

As above with R = COzH 

As above with R = CHzCl 

As above with R = CH3 

m -113.86 459(f) 9 
459(f) B' 0 

p -119.25 

: 
459(f) 3 

2. 
p -119.37 

5' 

I 
459(f) 5 

I 

459(f) 

464 $ 

459(f) 
458 g 
460 1. 

5. 
4590) g 

p -119.35 

o -109.59 
m -114.24 
p -119.63 

As above with R = OCH3 o -109.86 
m -114.10 
p -119.33 

p -119.62 As above with R = CH20H 

P F ' C ~ ~ ' C H = C H . C ~ H ~ . C F ~ ~  cis -113.27 
trans -112.78 

454(b) 

454(b) erythro - 11 1.64 
threo -111.42 

w 
454(b) -116.57 



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

c16m9 

F 

c16m9 As above with F at C2 

c16m9 As above with F at C4 

(3-C1) +8.00 
(3-C3) -257.4 
(3-CS) 1.44 
(3-C7) 0.25 
(3-C9) 0.59 
(3-Cll) 0.85 
(3-C13) 3.96 
(3-C15) +6.73 

(1-C1) -251.1 
(1-C3) +8*21 
(1-C5) 2.99 
(1-C7) 1.08 
(1-C9) 2.45 
(1-C11) +15*36 
(1-C13) 0.60 
(1-C15) +3.70 

(3-C2) +21.40 404 
(3-C4) 1.00 
(3-C6) 1.50 
(3-C8) 1.07 
(3-C10) 1.05 
(3-C12) 2.14 
(3-C14) +2*81 
(3-C16) +19*41 

(1-C2) +22'17 404 
(1-C4) 1.75 
(1-C6) 2.06 
(1-C8) 2.44 
(1-C10) +4.59 
(1-C12) +2.97 
(1-C14) 1.11 
(1-C16) +5.65 

(2-C1) +22.75 (2-C2) -244.46 404 
(2-C4) +3*91 (2-CS) 0.70 
(2-C6) 1.03 (2-C7) 1.11 
(2-Cll) +9.58 (2-C13) 1.37 
(2-C15) 0.92 (2-C16) 0.79 

(4-C1) 1.20 (4-C2) 1.12 404 
(4-C3) +4.42 (4-C4) -253.0 
(4-C5) +19.96 (4-C6) +6.06 
(4-C7) c0.2 (4-C8) 2.58 
(4-C9) 0.75 (4-C10) 0.44 
(4-Cll) +3.15 (4-C12) +20.07 
(4-C13) +9*68 (4-C14) 1.3 
(4-C15) 0.63 



c16m15 

c16m15 

.@,. 

9 10 

-116.8 

cis -115.57 
rruns -115.91 

(1-2) 8.5 (1-3) 8.5 
(1-3) 6.0 

465 

(4-C1) <0.3 (4-C2) 0.42 404 
(4-C3) +3.56 (4-C4) -242.10 
(4-C5) +25.68 (4-C6) +1.81 
(4-C7) c0.3 (4-C8) c0.3 
(4-C9) 2.41 (4-C10) 0.86 
(4-Cll) +6.75 (4-C12) +16.55 
(4-C13) +8.74 (4-C14) 1.91 9 
(4-C15) 1.11 (4-C16) +6.75 s 

( 8 4 3 )  4.9 ( 8 4 3 )  248.4 !?. 
(8-C16) 3.7 5' 

z 

5' 

(8-C3) 18.3 (8-C4) 4.9 466 El 

n 

B 

s 
466 s 

s 
(8-C3) 19.5 (8-C4) 4.9 
(8-CS) 3.7 (8-C8) 246'6 
(8-Cl5) 4.9 

8 

1. 

(4-C3) 18.3 (4-C4) 245.5 466 8 
(4-CS) 22.0 (4-C6) 7.3 
(4-C7) 2.4 (4-C8) 6.1 

4540~) w 
2: 



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

F @-@ 
As above with R = COCH3 

As above with R = 0.C0.CH3 

As above with R = NHCOCH3 

R=CH2CN p -119.30 

p -119.28 

o -109.97 
m -114.01 
p -119.16 

o -109.83 
m -114.12 
p -119.43 

m -114.24 
p -119.64 

-93.18 

m-isomer of above -112.87 

pisomer of above -112.49 

454(b) 

459(f) 

459(f) 

459(f) w 
458 0 

U 

460 t 
a 

459(f) g 
460 m 

n 

459(f) g 
464 5 

399, 
400 

('I9Sn-F) 34 ('17Sn-F) 33 436, e 

(Il9Sn-F) 21.5 436, 5 
(l17Sn-F) 20.5 399, 

3. n 
W 3 

400 

('19Sn-F) 8.5 ('17Sn-F) 8.5 436, 
399, 
400 

462 



clSml1° 

As above with R = CC1(CH3)z 

As above with R = C0.N(CH3)z 

As above with R = (CHz)zCH3 

As above with R = C(OH)(CH3)2 

@I@@ F 

&I@ F 

-119.41 

-119.41 

-119.65 

-119.70 

R=CH(CH3)2 -137.6 

o -109.35 
p -119.71 

-110.49 

-108.75 

-1 11 *55 

-116.43 

-110.05 

-124.0 

-121.0 

-114.2 

(F-H) 13.3 

(F-H) 7,12 

459(f) 

459(f) 

45 9(f), 
464 

459(f) 

462 

2 459(f) 

439(b) 

467(d) 5 



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

As above with Bi replaced by N 

As above with Bi replaced by P 

As above with Bi replaced by Sb 

As above with Bu' replaced by But 

-1 13.78 

-118.29 

-117.37 

-111.45 

-110.75 

-111.53 

-111.10 

-113.26 

-119.75 

-112.15 

-112.57 

-120.0 

-119.72 

-119.65 

-113.58 

-113.52 

m -115.07 
p -122.13 

(1-2) 8.5 (1-3) 6.5 

467(d) 

467(d) 

467(d) 

468(d) 

468(d) 

467(d) 

467(d) 

467(d) 

467(d) 

468(d) 

467(d) 

465 

459(f) 
464 

459(f) 
464 

399(d) 

399(d) 

469(d) 



As above with NO2 replaced by N3 

pisomer of above 

@& F 

m -115.33 
p -122.96 

(1) -117.0 (2) -119.6 (1-3) 8.0 (1-4) 8.0 
(1-5) 5.5  (2-6) 8.5 
(2-7) 6.5 

-112.83 

-1 11.92 

-110.15 

-111.13 

-119.83 

-120.05 

-1 11.85 

(1) -111.25 

-112.02 

-113.88 

-114.96 

-123.6 

-115.90 

-115.97 

(F-H) 10.3 

469(d) 

465 

467(d) 

3 9 9 W  
3 400 

3 9 9 W  5. 
400 (P 

401 c 

5' 40 1 

467(d) 

468(d) 

468(d) 3 

4 W J )  

467(d) g 

3 

3 

! 
g 

467(d) 

467(d) 



310 
F

 bonded to a C
 of an arom

atic system
 

h
 

s
 

I-
 

\o
 

d
 

0
 

2 4 4 I 

X
 8
 

e G
 

.5 3
 

x
 

D
 

U
 

m
 
a
 

- ._ 

g a d G 

vr 
I-
 

* 
v
1
 

I-
 

* 

m
 

d
 

m
 

d
 



As above with Na replaced by H 

-113.65 

-113.56 

-120.92 

-112.65 

-112.45 
-112.57 

-119.23 

-119.42 

-112.99 

-112.70 

(1) -111.60 

-112.90, -119.0 

-112.45 

- 11 1.84 

(E)-isomer (5-C3) 2 
(543)  241 
(5-C7) 9 
(5-C9) 3 

(Z)-isomer (5-C3) 2 
(5-C5) 245 
(5-C7) 9 
(5-C9) 3 

(E)-isomer (5-C3) 2 
(5-C5) 244 
(5-C7) 9 
(5-C9) 2 

(5-C4) 24 
(5-C6) 23 
(5-C8) 9 

(5-C4) 24 
(5-C6) 23 
(5-C8) 9 

(5-C4) 24 
(5-C6) 24 
(5-C8) 7 

475 

475 

475 

3 
C 

467(d) 

467(d) 

467(d) 5' P 
468(d) 

468(d) 1 
467(d) $ 
459(f) g 

g 
I 
e 459W 3. 
9 399(d) 
5 399(d) 

40 1 

40 1 

399(d) 

400, W 

399(d) 



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

CH,S(O) 

PF.C~&.B~[C~H~.N(CH~)~ plz 
As above with Bi replaced by P 

As above with Bi replaced by N 

( ~ F W - J . . + ) ~ S ~ ( C H Z ) ~ C H ~  
pisomer of above 

H 

-117.09 

-117.13 

-116.83 

-117.28 

-112.30 

-112.76 

-113.56 

(5-C3) 3 (5-C4) 24 
(5-C5) 247 (5-C6) 23 
(5-C7) -9 (5-03) 9 
(5-C9) 3 (5-C10) 1.5 

-114.35 

-114.35 

-124.45 

-112.40 

-1 11.86 

-136.1 

400, 
467(d) 

467(d) 

467(d) 

467(d) 

401 

401 

467(d) 

475 

467(d) 

468(d) 

467(d) 

399(d) 

399(d) 

462 

(CH,)CHO ' W 6 H 4 C F , p  H 



-117.90 

-106.75 (-6.4) 

-108.15 (-5.0) 

-114.20 

-127.01 

-109.15 (-4.0) 

-109.60 

-104.90 

-110.62 

-106.83 

-114.66 

-127.76 

-109.89 

-105.57 

-E10.88 

-114.84 

-128.20 

-110.85 (-2.3) 

-113.58 

-1 11.46 

467(d) 

476(d) 

476(d) 

477(d) 

477(d) 

476(d) 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) ' 
477(d) 5 

477(d) 

477(d) p 
477(d) 3 

B 
477U p 
477(d) 

% 
476(d) 3. s 
399(d) $ 

!?l 

400, 
399(d) 

462 

2 : 

P 

W 
I- 
W 



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

pisomer of above 

(1) -114.66 (2) -110.63 

(1) -114.68 (2) -106.85 

(1) -127.76 (2) -110.77 

(1) -127.82 (2) -107.06 

-112.16 

-1 11.42 

-108.81 

-104.11 

-109.89 

-106.12 

-109.17 

-104.86 

-110.15 

-106.58 

-114.32 

-111.30 

(1) -109.89 (2) -114.31 

(1) -110.00 (2) - 
(1) -106.10 (2) -114.32 

(1) -106.36 (2) -127.32 

477(d) 

477(d) 

477(d) 

477(d) 

399W 
400 

399(d) 

400, 
477(d) 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 

399(d), 
400 

399(d), 
400 

477(d) 

477(d) 

477(d) 

477(d) 



-110.05 (-3.1) 

(1) -109.45 (-3.7) 

-1 11.89 

(1) -111.90 (2)  -110.62 

(1) -111.96 (2) -110.77 

(1) -111.95 (2) -110.89 

- 11 1.07 

-110.12 

-106.83 

-108.79 

-110.92 

-106.68 

-98.67 

-1 10.95 

-107.38 

-110.96 

-107.39 

- 106.17 

-98.00 

-106.96 

-99.00 

476(d) 

476(d) 

399(d), 
400 

399(d), 
400 

399W 
400 

399(d), p 

399(d) 
400 eo 

400 1 

3. 

a 
477(d) C. 

6’ 
477(d) 

477(d) 

477(d) 

477(d) 

477(d) I 
c 
5 

477(d) fpa 
1. 

477(d) $ 
477(d) f 
477(d) 

477(d) 

477(d) 

477(d) 

477(d) 
w 



P Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 0I 

-109.43 

-111.71 

(1) -106.69 (2) -109.17 

(1) -106.80 (2) -111.34 

(1) -98.62 (2) -109'33 

(1) -98.85 (2) -111'59 

-109.39 

-105.26 

-105.89 

-98.06 

-105.47 

-97.36 

-110.25 

-106.75 

-110.24 

-106.73 

-106.25 

-98.44 

(1) -108.69 (2) -105.97 

477(d) 

477(d) 

462 

U 
0 

477(d) E 
477(d) 

a 

W 

477W c) 

477(d) 

4 7 7 M  
P 

477(d) a 
3 477(d) m 

477W 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 



(1) -109.02 (2) -98.09 

(1) -110.61 (2) -105.99 

(1) -111.18 (2) -98.20 

(1) -109.67 

(1) -105.80 

-106-22 

-98.1 1 

-106.99 

-99.10 

-107.01 

-99.05 

-105.53 

-97.50 

-106.26 

-98.61 

-106.25 

-98.59 

-119.8, -115'6, -115.3 

(1) -105.78 

(1) -97.82 

-1 14.92 

-128.68 

-115.00 

-128.67 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 9 
477(d) 3. 

B 
477(d) 

477(d) P 
5' 

477W 3 

477(d) ' 
477(d) 0 a 
477(d) 

477(d) f 

0 

3 

477(d) g 
401 D 

477(d) 8 

?I. 
?. 

477(d) 

477(d) 

477(d) 

477(d) 

477(d) 2 



w w Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 00 

-111.35 (-1.8) 

-111.45 (-1.7) 

-111.35 (-1.8) 

-109.74 

-112.31 

- 109.69 

-112.09 

-121.03 
-118.89 
-117.25 

-121.11 
-119.01 
-117.11 

- 12 1.09 
-118.89 
-117.30 

-121.73 
-119.17 
-117.13 

-112.35 (-0.8) 
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CaF2& As above 

As above 

As above 

-138.619 

-1 19.848 

-1 10.879 

-118.0 

(1-2) -20.5 (1-C1) -247.1 408 
(1-C2) 12.5 

(1-2) -20.821 (1-3) 8.060 409 
(1-4) -1.395 (1-5) 4.527 402 
(1-6) 10.846 (1-C1) -246.64 
(1-C2) 12.50 (l-C3) 0.53 
$(l-C4)+(1-C5)]5.19 
(1-C6) 17.02 

3 

8 

(1-3) 6.6 (1-C1) -246.8 408 
(1-C3) 11-8 l 

- 
5 (1-2) 9.419 (1-3) 6.515 402 

s 
s 

d 
i 

(1-4) -0.807 (1-5) 6.627 
(1-6) 8.433 (1-C1) -247.55 
(1-C2) 25.36 (1-C3) 11.88 
(1-C4) 3.54 (1-C5) 9.80 
(1-C6) 21.26 

(1-4) 17.8 (1-C1) -241.2 408 
(144) 2.5 

e 

i 
8 

9 
8. 

402 (1-2) 8.092 (1-3) 4.157 
(1-4) 17.646 (1-C1) -240.89 
(1-C2) 24.36 (1-C3) 8.52 
(1-C4) 2.42 

396 

w 
H 
CI 



~~ 

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

CaFzBr -88.4 396 

F ( & X ,  

CI CI 

F B C I  

CI CH, 

CH3@Cl 

F CI 

(1) -113.008 
(2) -114.679 
(3) 63.681 

(1-2) 17.569 (1-3) 11.594 413(n) 
(1-4) 8.746 (1-5) 3.699 
(1-6) 5.018 (2-3) 1.690 
(2-4) 3.892 (2-5) 7,198 
(2-6) 6.988 (3-4) 0'781 
(3-5) -0.583 (3-6) -0.225 

,114, -111.9 398 

-111.3 

-112.1 

(1) -126.8 (2) -150.1 

398 

398 

407 

407 
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u 
Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. ah 

As above with C1 replaced by NO2 

As above with CI replaced by OH 

-118.4 410 

-139.5 434 
rr! 

B 
427 a 

B 
m 
c1 
0, 

! (1) -99.4 (2) -107.6 (1-2) 14.8 (1-3) 1.55 
(1-4) 1.55 (2-5) 2.3 

m 
(1-2) 15.5 (1-3) 1.0 427 a 

a 
(1) -100.3 (2) -122.0 

3 (1-4) 2.65 (2-5) 2.65 

(1) -100.4 (2) -129.9 (1-2) 14.5 (1-4) 0.7 427 
(2-5) 2.5 

1-F, 3-F 
1-F, 4-F 
2-F, 4-F 

As above with 1-F, 4-F 

As above with 1-F, 3-F 

(1) -118.10 
(1) -119.07 
(2) -114.48 

-127.9 

g 
(D 

3 405 

(P) 

(9) 

443 

(1-C1) 248.1 (1-C2) 24.2 43 1 
(1-C3) 13.2 (1-C4) 5.1 
(1-C6) 1.7 (1-C9) 10.9 



Cl$dHZ 

1 -F, 4-F 

2-F, 3-F 

F 

6%) F 

-119.12, -119.71 

-127 

-101.25 

(1) -137.2 (2) - 

(1-C10) 6.7 (3-C1) 12.6 
(3-C2) 29.5 (3-C3) 256.7 
(3-C4) 20.9 (3-C9) 5.8 
(3-C10) 4.8 

(1-C1) 254 (1-C2) 16.0 
(1-C4) 5.9 (1-C5) 3.0 
(1-C8) 3.0 (1-C10) 11.7 

(2-C1) 7.0 (2-C2) 255.2 
(2-C3) 17.7 (2-C10) 3.8 

44.3 (1-8) 3 

(7) -155.8 ( 8 )  -146.8 (6-7) 17 
(7-8) 17 

(5) -148.5 (6) -158.0 (5-7) 3 

(1) -151.0 (2) -153.2 (1-2) 17 
(4) -141.4 (5) -145.4 (3-4) 17 
(6) -139.0 (5-6) 16 

(5-6) 17 
(5-8) 16 
(6-8) 3.5 
(4-5) 17 

(1-8) 17 
(4-5) 56 

2 2 W  3 
a 
s 
8. 

1. 
m 

434 5 

E 
a 

434 B 
m I 
1. 
9 

433 ?. 
I 

433 



W 
N Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. OI 

CI4FZH5Cl3NNa 

CI@CI'k(CN)C6H, 

CI 

F Fm 

2-F, 3-F (2) -144.2 (3) -138.6 
2-F, 4-F (2) -113.5 (4) -112.2 
2-F, 5-F (2) -124.2 (5) -120.1 
2-F, 6-F -114.8 
3-F, 4-F (3) -138.1 (4) -139.9 
3-F, 5-F -109.4 

(1-2) 0.8 (1-3) 1.0 

448 

449 e 
B 
$ 
3 

a 

-113.6 

-131.9 

-138.5, -169.6 

-143.5 

P 444(b) 

5 
3 

46 1 a 

45 1 

462 
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 
w w 
0 

(1-2)-19.640 (1-3) 6.135 411 
(1-4) -2.033 (1-5) 5.730 
(1-6) 9.989 (1-C1) -248.66 
(1-C2) 15.22 (1-C3) 3.25 
(1-C4) 3.51 (1-CS) 8.40 
(1-C6) 17'60 (2-C1) 9.76 
(2-C2) -249.68 (2-C4) -0.73 
(2-CS) 5.12 

(1-2) -20.424 (1-3) 6.352 402 
(1-4) 15.094 (1-5) 3'310 
(1-6) 10.086 (2-3) 10.652 
(2-4) 3'190 (2-5) -2.012 
(2-6) 8.975 (3-4) 8'384 
(4-5) 7.864 (4-6) 5.090 
(1-C1) -243.08 (1-C2) 14.45 
(1-C3) 0.53 (1-C4) 2.71 
(143) 6.42 (1-C6) 19.69 
(2-C1) 12.51 (2-C2) -249.95 
(2-C3) 21.00 (2-C4) 9.59 
(2-CS) 4.00 (2-C6) 1.39 
(4-C1) 3.91 (4-C2) 12.53 
(4-C3) 27.83 (4-C4) -244.41 
(4-CS) 23.95 (4-C6) 9.88 

(1-2) 9.122 (1-3) 5.828 402, 
(1-4) -1.682 (1-C1) -248'66 408 
(1-C2) 25.91 (1-C3) 15.11 
(1-C4) 4.34 

-95.4 396 
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

(1) -108.5 (2) -130.3 
(3) -132.9 

(1) -100.1 (2) -126.8 
(3) -149.8 

(1) -139.9 (2) -128.9 
(3) -110.0 

(1) -132.8 (2) -146.2 
(3) -135.7 

(1) -127.7 (2) -128.7 
(3) -1 16.6 

(2) -80.74 (3) -78.82 
(6) -128.38 (7) -153.38 
(6) -146.20 

(1-2) 2.65 (1-3) 12.6 
(1-5) 0.9 (2-3) 25.3 
(2-5) 0.9 (3-4) 1.85 

(1-2) 5.3 (1-3) 13.2 
(1-4) 0.8 (1-5) 1.3 
(2-3) 24.3 (2-5) 1.3 

(1-2) 22.8 (1-3) 12.9 
(1-4) 5.8 (1-5) 0.6 
(2-3) -2 (2-4) 2.4 
(3-4) 9.2 

(1-2) 5.0 (1-3) 13.0 
(1-5) 1.0 (2-3) 25.5 
(2-5) 0.96 

(1-2) 18.8 (1-3) 11.3 
(2-3) 11.0 

(3-6) -1.13 (3-7) +8.20 
(3-8) -4.10 (6-7) -20.85 
(6-8) +5.48 (7-8) -17.53 
(2-3) -29.7 (2-6) +8.45 
(2-7) -1.15 (2-8) +7.70 

427 

427 

425 

427 

410 

496 



C9FsBr2N 

C12F3H7 

2-F, 3-F, 4-F 
2-F, 3-F, 5-F 
2-F, 3-F, 6-F 
2-F, 4-F, 5-F 
2-F, 4-F, 6-F 

(3) -137.7 (4) -128.6 (3-4) 15.8 (3-5) 6.7 
(5) -141.2 (6) -155.0 (3-6) 2.8 (3-7) 8.4 
(7) -117.2 (4-5) 49.5 (4-6) 5.3 

(4-7) 3.6 (5-6) 16.8 
(5-7) 7.0 (6-7) 22.2 

499 

(1) -147.3 (2) -151.2 (1-8) 65 (4-5) 63.7 433 
(4) -141.0 (5) -151.2 
(6) -135.8 (8) -117.5 

2 
1' g 448 

e 
g. 
5' (2) -139.3 (3) -160.7 (4) -136.5 

(2) -149.0 (3) -133.5 (5) -116.2 s 
(2) -120.1 (4) -135.7 ( 5 )  -143.5 s C (2) -138.1 (3) -142.8 (6) -120.1 

(2)(6) -111.5 (4)-109.8 

lD P 
(3) -159.8 (5) -147.9 (3-5) 6.3 (3-6) 1.2 499 k 

9 
3. (6) -157.0 (8) -146.6 (3-8) 3.0 (5-6) 17.8 

(5-8) 14.7 (6-8) 2.8 2 
U 

(1) -88.7 (3) -106.8 (1-2) *7.0 (1-3) 8.2 453 
(1-4) T1.5 (1-5)(2-4) 0, 3.6 
(2-3) 9.1 
(205Tl-l) +785.8 
('03T1-l) +778.7 
(TI-2) -22.5 u u 

01 



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

(1) -94.7 (3) -131.9 (1-2) 5.4 (1-3) 4.7 453 
(4) -142.6 (1-4) 15.5 (1-5) 2.4 

(2-3) 10.4 (2-4) 5.8 
(3-4) 20.1 (3-5) 9.7 
(4-5) 9.3 (TI-1) +lo87 
(TI-3) -48.2 (TI-4) +141.5 

(1) -89.4 (3) -104.8 ( 2 0 5 ~ - 1 )  950.5 
('03TI-l) 938.5 
(TI-2) 26.3 

(1) -140.5 (3) -151.0 
(4) -148.8 

(1) -141.2 (3) -151.0 (1-8) 68 
(4) -148.0 

-137.5, -143.1, -175'4 

(3) -132.8 (4) -152.2 
(6) -143.7 

453 

433 

433 

45 1 

447(a) 

W 
W 
QI 



-138.0, -144.2, -175.2 451 

As above with double bond reduced 

As above with H replaced by Li 

As above with H replaced by Na 

-147.4, -156.8 (2: 1) 

(1) -139.4 (2) -154.5 
(3) -147.6 

(1) -140.0 (2) -153.7 
(3) -148.6 

(1) -135.3 (2) -134.1 
(3) -114.4 (4) -139.1 
(5) -161.2 (6) -152.4 

(1-2) 20 (4-6) 3.3 
(4-7) 11 (5-6) 21 

(1-2) 22 (1-3) 8.5 (1) -140.1 (2) -142.1 
(3) -119.2 (4) -144'3 (1-4) 0 (4-6) 5.5 
(5) -167.6 (6) -172'1 (5-6) 21-4 

(1) -140.4 (2) -142.5 (1-2) 23 (1-3) 8.5 
(3) -119'3 (4) -144.3 (1-4) 0 (4-6) 6.1 
(5) -167.9 (6) -173.1 (5-6) 22.2 

(1) -143.9 (2) -157.0 
(3) -152.3 

45 1 

446 

3 

446 z. 
5' 
cc 

444(b) 
s 
P 
g 

e 

s 
?. 
8 

444(b) g 
3. 

444(b) 

446 

W 
W 
4 
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(1) -133.4 (2) -137.9 396 

-139.98, -140.92 415(a) 

(1) -145.1 (2) -154.2 
(3) -148.8 (4) -138.8 

(1) -128.8 (2) -141.0 
(3) -163.5 (4) -125.6 

407 

P 
1. 

407 z 
E 

(1-2) -19.517 (1-3) 2.547 402 z 
(1-4) 12.706 (1-5) 4.459 z 
(1-6) 9.807 (2-3) -18.487 8 
(2-5) -2.698 (2-6) 8.149 g 
(1-C1) -245.87 (1-C2) 16.85 P 
(1-C3) 3.61 (1-C4) 3.67 z 
(1-C5) 7.81 (1-C6) 19.73 e 
(2-C1) 10.16 (2-C2) -252.11 ?. 
(2-C3) 12.32 (2-C4) 1.52 I' 
(2-C5) 4.06 (2-C6) 0.15 8 

8 

2. 
5' 
?! 
* 

s 

(1-2) -20.736 (1-3) 7.449 402 
(1-4) 13.334 (1-5) -0.224 
(1-6) 10.063 (1-C1) -247.00 
(1-C2) 14.10 (1-C3) 1.05 
(1-C4) 3.89 (1-C5) 9.57 w 
(1-C6) 22.98 t 



W 

Molecular formula Structure of compounds Chemcal shifts (ppm) Coupling constants (Hz) Ref. 8 

-141.75, -147.02 

-145.15 

(ZZ? (2) -146.8 (3) -134.1 

(1) -125.0 (2) -154.3 

(1) -102.3 (2) -125.1 
(3) -159.4 

(1-2) -19.735 (1-3) 5.557 402 
(1-4) -2.439 (1-5) 1.780 
(1-6) 10.419 (2-4) 5.599 
(2-5) 10.901 (1-C1) -250'38 
(1-CZ) 15.34 (1-C3) 5.34 
(1-C4) 3.96 (1-0)  13.08 
(1-C6) 21'93 (2-C1) 11.09 
( 2 4 2 )  -246.89 (2-C4) -1.12 
(2-C5) 3.82 (5-C1) 14.99 
(5-CZ) 5.72 (5-C4) 27.83 
( 5 4 3 )  -246.35 B 

396 

396 
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w 
Q Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. Q 

@COCH3 

(1) -161.8 (2) -134.7 

-164.0, -148.6 

(1) -158.5 (2) -135.9 

(3) -155.0 (4) -145'6 
(5) -155.0 (6) -134.0 

(2) -133.6 (3) -149.6 

(3) -156.2 (4) -146.4 
(5) -162.8 (6) -134.0 

-136.9, -138.3, -148.8, 
-155.0 

(1-2) 23.7 
(1-5) 2.7 
(2-4) 2.7 

(2-3) 0.95 

(1-3) 0.4 

(3-4) 18 
(3-6) 8.7 
(4-6) 4.8 

(1-4) 8.5 427 
(2-3) 0.4 

426(b) 

w 
U 
0 427 3 
B 
ir 
m 
n 

425 e 
D 

a 

I 
410 1. 

u" 

I 
5 

410 

(3-5) 1 410 
(4-5) 19.7 
(5-6) 20.3 

428 
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W 

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

(2) -43.31 (4) -47.04 (2-5) -4.00 (2-6) 6.76 497 
(5) -139.68 (6) -155.77 (2-7) -1.82 (2-8) 4.92 
(7) -143.20 (8) -150.62 (4-5) 50'75 (4-6) 2.55 

(4-7) 0.48 (4-8) 0.80 
(5-6) -18.80 (5-7) 6.77 
(5-8) 16.00 (6-7) -19.17 
(6-8) 2.08 (7-8) -17.10 a 

(5) -162.0 

(2) -142.4 (3) -157.0 

-140.2, -141.7, -147.8, 
-150.7 

(1) -119.5 
(2) -138.1, -140.2, -147.3, 

-149.4 

(4-5) 22 (5-6) 22 

f 
3 

433 

433 1 
a 
3 0 

9 437 

437 



GF6Bt" 

(3) -77.25 (5) -152.70 
(6) -159.52 (7) -156.77 
(8 )  -153.49 

(4) -86.05 (5) -140.47 
(6) -147.02 (7) -146.38 
(8) -136.36 

(3) -116.62 (5) -145.41 
(6) -153.98 (7) -153.19 
(8) -148.57 

(3) -136.87 (4) -129.32 
( 5 )  -146.89 (6) -154.73 
(7) -152.76 (8) -149.53 

(3) -96.65 (4) -153.0 
(5) -146.31 (6) -147.67 
(7) -153.5 (8) -138.68 

(3-5) +7.75 (3-6) -0.50 496 
(3-7) +7.90 (3-8) -3.50 
(5-6) -18.45 (5-7) +0.55 
(5-8) +13.45 (6-7) -19.90 
(6-8) -0.60 (7-8) -18'30 

(4-5) +55'84 (4-6) +0.90 496 
(4-7) -2.83 (4-8) +3.15 
(5-6) -19.28 (5-7) +6'81 
(5-8) +16.51 (6-7) -19.47 
(6-8) +8.24 (7-8) -18.57 

9 
P 
B (3-5) 8.9 (3-6) -2.1 499 

(3-7) 7.0 (3-8) -4.2 E 
(5-6) -16.8 (5-7) 1.8 8. 
(5-8) 15.0 (6-7) -19.0 i j .  
(6-8) 2.1 (7-8) -17.4 t 

El 

(3-4) -15.4 (3-5) 6.8 
(3-6) -2.8 (3-7) 7.6 
(3-8) -4.3 (4-5) 45.8 
(4-6) 5.0 (4-7) -3.5 
(4-8) 1.4 (5-6) -17.4 
(5-7) 1.4 (5-8) 15.4 
(6-7) -19.0 (6-8) 3.0 
(7-8) -16.6 

0 499 U 

1 
B 
b 
4 
B 

3. 

P 

500 

w 
5 



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

CH, @ CNa(CN), 0 (2) (1) 

As above with Na replaced by H 

(1) -62.94 (3) -98.57 
(4) -155.93 (5) -145.82 
(6) -146.78 (7) -153.45 
(8) -140.70 

(2) -73.98 (3) -161.93 
(4) -125.73 (5) -147.06 
(6) -156.25 (7) -152.60 
(8) -149.77 

(1) -146.6 (2) -148.0 

(1) -141.3 (2) -141.3 

(1) -164.7 (2) -146.4 
(3) -167.9 

(1-3) 12 (1-4) 32.2 
(1-5) 1.7 (1-6) -2.5 
(1-7) 3.3 (1-8) 61.5 
(3-4) -16.6 (3-5) 4.3 
(3-6) -3.5 (3-7) 6.4 
(3-8) -4.7 (4-5) 46.4 
(4-6) 5.0 (4-7) -4.6 
(4-8) 1.5 (5-6) -19.3 
(5-7) 1.8 (5-8) 16.4 
(6-7) -20.0 (6-8) 7.9 
(7-8) -19.0 

(2-3) -27.6 (2-4) 26.5 
(2-5) -3.1 (2-6) 8.3 
(2-7) -1.5 (2-8) 6.1 
(3-4) -14.5 (3-5) 7.0 
(3-6) -2.5 (3-7) 8.15 
(3-8) -4.05 (4-5) 48.0 
(4-6) 4.55 (4-7) -3.4 
(4-8) 1.5 (5-6) -17.9 
(5-7) 1.9 (5-8) 14.95 
(6-7) -19.15 (6-8) 2.45 
(7-8) -17.1 

(1-2) 21.2 (1-4) 8.6 
(1-5) 8.1 (2-3) 9.3 
(2-4) 2.3 

500 

499 

444(b) 

444(b) 

445(a) 



C11F4H6 

(3) -161.5 (4) -134.6 (3-4) 12.6 (3-5) 7.4 
(5) -148.5 (6) -160.8 (3-6) 1.5 (3-7) 7.6 
(7) -155.1 (8) -151.9 (3-8) 3.6 (4-5) 47.8 

(4-6) 3.4 (4-7) 3.4 
(4-8) 1.6 (5-6) 18.4 
(5-7) 1.4 (5-8) 14.8 
(6-7) 18.5 (6-8) 1.5 
(7-8) 17.0 

(3) -99.37 (4) -166.37 (3-4) -18.5 (3-5) 4.8 
(5) -148.60 (6) -150.17 (3-6) -3.2 (3-7) 6.4 
(7) -157.86 (8) -137.69 (3-8) -4.8 (4-5) 50.2 

(4-6) 4.0 (4-7) -4.0 
(4-8) 1.5 (5-6) -17.9 
(5-7) *0.5 (5-8) 16.0 
(6-7) -19.3 (6-8) 8.0 
(7-8) -17.9 

(1) -146.2 (2) -160.9 

499 

500 

5' 
B 

c 
$ 

r 
I 

446 

0 

a 

% 
3. 

(1) -147.3 (2) -160.4 446 

$. 
a 

(3) -159.06 (5) -146.38 (3-5) +6.45 (3-6) -1.62 496 
(7) -157.69 (8) -152.86 (3-7) +6.55 (3-8) -3.20 499 
(6) -163.28 (5-6) -18.58 (5-7) +1.74 

(5-8) +13.96 (6-7) -19.84 
(6-8) <0.2 (7-8) -18.53 
(3-9) CO.1 (3-10) 4.58 
(5-10) 0.38 

w 
& 
\o 



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

(3) -151.04 (5) -143.39 (3-5) +5.70 (3-6) -1.10 496 
(6) -165.23 (7) -154.54 (3-7) +7.19 (3-8) 2.70 
(8) -149.12 (5-6) -20.59 (5-7) +4.23 

(5-8) +10*70 (6-7) -21.30 
(6-8) -1.15 (7-8) -19.15 
(3-9) 0.50 (3-10) 4.40 
(5-10) 0.37 (8-9) 9.82 

(1) -136.6 (2) -138.8 
C12F14H5N~Na02 NC@a(CN)C02.CH2CH 

(2) (1) 

4F (4) 0 0 iw 
NC 0 CH(CN)CO,.CH2CH3 0 (2) (1) 

(1) -152.5 (2) -132.3 

(1) -150.9 (2) -163.5 

444(b) 

w 

447(a) 

446 

448 

2-F, 3-F, 4-F, 5-F (2) -143.8 (3) -156.2 
(4) -158.5 ( 5 )  -140.5 

2-F, 3-F, 4-F, 6-F (2) -135.8 (3) -165.5 
(4) -134.1 (6) -118.5 

2-F, 3-F, 5-F, 6-F (2) -144.5 (3) -140.0 

(1) -137.6 (2) -132.5 444(b) 
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C14F4&BrNa0 (3) (2) 

B @ m ~ c 0 . c 6 H ,  

C14F4&CINa0 

CI4F4H7BrO 

C14F4H7C10 

C14F4H7Na0 

As above with Br replaced by C1 

As above with Na replaced by H 

As above with Na replaced by H and Br by C1 

As above with Br replaced by H 

( 2 )  -142.3 (3) -158.6 (2-3) 21.3 (2-5) 9.1 
(4) -160.4 (2-6) 4.1 (3-5) 0.9 

(2-7) 11.4 (3-4) 1.6 

-139.3, -140.6, -149.7, 
-156.4 

-138.5, -144.6, -155.6, 
-155.6 

-162.6, -145.7 

-164.2, -162.9, -156.3, 
-145.3, -143.1 
(2:2: 1 :2:2) 

-140.1, -148.8, -153.4, 
-156.1, -158.7, -163.0, 
-166.0 (1 :2: 1 : 1 1 :2: 1) 

(2) -140.4 (3) -138.3 

(2) -140.8 (3) -146.0 

(2) -141.1 (3) -135.1 

(2) -141.3 (3) -142.6 

(2) -142.4 (3) -142.4 

445(a) 

428 

428 

3. 

426(b) 

P 
B 

Q z 
d 

272(b) ?. 
% 

272(b) 

272(b) 



w 
r n  

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

Ci84H80 As above with Br and Na replaced by H (2) -142.8 (3) -139.9 

p-OCH3 isomer of above 

(1) -147.7 (2) -160.8 

-141.7, -152.5, -158.0, 
-169.9 

-140.8, -148.1, -158.1, 
-165.8 

R=CH(CH3)2 (1) -147.7 (2) -160.3 

(1) -147.5 (2)(3) -160.0 
(4) -146.1 

(1)(2) -132.5 

[(3)CH3S@]: 

(2-3) 1.01 

272(b) 

462 

a 
U 451 

F a 

z 
6 45 1 

427 

(1)(3) -142.1 (2) -139.5 (3-5) 5.2 (4-5) 18.8 269 
(4) -161.0 (5) -146.8 



As above with Na replaced by H 

CH@HNaCO.C,H, 

(3) (2) 

ClJF4H100 As above with Na replaced by H 

(2) -137.2 (3) -142.1 

(2) -141.4 (3) -138.9 

(2) -143.4 (3) -147.4 

(2) -144.7 (3) -144.7 

(2) -142.4 (3) -139.9 

(1) -152.2 (2) -163.9 

(1) -151.8 (2) -161.8 

-137.9, -143.4, -158.2, 
-159.0 

-155.2 

-154.5 

272(b) 

272(b) 

272(b) 

272(b) 3 

1. 269 g 
6 

446 5' 

: : 
5 x- 

e 
5 

5 

1 446 

(D 

3. 

3. 

5 446 

470 

% 470 ul 
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C19F13H 

C288H7Na0 

(1) -142.0 (2) -161.4 
(3) -153.8 (4) -143.2 
(5) -153.8 (6) -153.8 
(7) -134.6 

As above with Na replaced by H 

(1) -151.45 (2) -147.55 

-149.6 

(1) -146.3 (2) -159.5 
(3) -158.5 (4) -144.0 

(2) -137.1 (3) -142.1 

(2) -138.5 (3) -140.1 

-150.5 

474(b) 

470 

3 
6 

I 

1. 
452(b) 

P 

272(b) 

470 



w 
ul Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 0 

(1) -119.3 (2) -137.6 (TI-1) 529 (TI-2) 232 453 

As above with Pb replaced by Sn 

R e N  R = Fe(C0)2C5H5 
(3) (2) 

(7) R 

(1) -112.1 (2) -165.2 (TI-1) 530 (TI-2) 472 453 
(3) -131.8 (4) -93.4 (TI-3) 46 (TI-4) 175 

(1) -123.6 (2) -138.4 

(1) -151.10 (2) -147.75 

(1) -119.2 (2) -137.8 

(1) -120.0 (2) -137.8 

(2) -145.7 (3) -108.6 (2-7) 11.5 (7-8) 30.6 
(7) -1 14.5 (8) -55.0 

-185, -195 to -205 
(ratio 2 : 7) 

452(b) 
3 a 

1 
m 

473 m 

3 

s. 
0 

473 

445(a) 

450 

Cr Cr 
(C6H6) (C6H6) 



(1)(4) -137.4, -139.4 
(2)(3) -152.3, -155.2 

473 

(2)) 
(1) -120.3 (2) -156.2 473 

(1) -139.7 (2) -158.5 473 

3 
0 
1. 473 2 (1) -124.5 (2) -156.3 

5' 473 cc 

473 m 
3 
s 
P 
g 

471(b) g 

(1) -120.5 (2) -155.4 

( I )  -140.0 (2) -157.9 

-146.80 

a (P 

1. 

ET. 
471(b) $ 

5 
(1) -157.40 (2) -162.35 
(3)(4) -146.55, -146.75 

-122.6 473 

W 
ul 473 rg As above with Ge replaced by Pb -117.7 



w 
Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 0" 

C ~ ~ F ~ H ~ O S ~ Z  As above with Ge replaced by Sn -118.6 

(1) -137.7 (2) -151.9 

473 

471(b) 

473 

471(b) 

E. Fluorine nuclei in pentafluorobenzene derivatives 

(1-2) -20.566 (1-3) 1'213 402 
(1-4) 8.782 (1-5) -2.041 417 
(1-6) 10.416 (2-3) -18.747 
(2-4) -1.230 (2-6) 7'004 
(3-6) -2.656 (1-C1) -248.09 
(1-C2) 16.67 (1-C3) 5.17 
(1-C4) 5.21 (1-0) 12.32 
(1-C6) 23.44 (2-C1) 11.22 
(2-C2) -249.76 (2-C3) 13.39 
(2-C4) 1.41 (2-C5) 4.25 
(2-C6) 0.50 (3-C1) 3.78 
(3-C2) 12.86 (3-C3) -252.89 
(3-C6) 3.56 



C6FSH03S 

(2)) 

(2)(3) -147.70, -169.97 
(4) -158.88 

(2) -132.7 (3) -160.9 
(4) -154.9 

(2-3) -20.65 (2-4) -5.73 417 
(2-5) 4.40 (2-6) 2.24 
(3-4) -20.75 (3-5) -3.19 
(2-C1) 14.27 (2-C2) -242.76 
(2-C3) 14.57 (2-C4) 3.82 
(2-CS) 4.96 (2-C6) 5.25 
(3-C1) 2.38 (3-C2) 12.78 
(3-C3) -247.48 (3-C4) 13.33 
(3-CS) 3.72 (3-C6) 4.57 
(4-C1) 4.08 (4-C2) 3.24 
(4-C3) 13.44 (4-C4) -245.10 

(2-3) -20.52 (2-4) -7.33 417 
(2-5) 5.13 (2-6) 4.64 
(3-4) -20.75 (3-5) -2.40 
(2-C1) 14.52 (2-C2) -238.90 
(2-C3) 14.65 (2-C4) 4.30 
(2-CS) 4.71 (2-C6) 7.21 
(3-C1) 2.10 (3-C2) 13.23 
(3-C3) -245.42 (3-C4) 13.94 
(3-CS) 3.58 (3-C6) 4.21 
(4-C1) 3.29 (4-C2) 3.29 
(4-C3) 13.38 (4-C4) -241.64 

396 

Y 



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

(2-3) -21.47 (2-4) 1.22 417 
(2-5) 6.28 (2-6) -5.30 
(3-4) -19.62 (3-5) -1.65 
(2-C1) 23.02 (2-C2) -247'71 
(2-C3) 17'29 (2-C4) 4.40 
(2-CS) 5.24 (2-C6) 4.07 
(3-C1) 0.00 (3-C2) 12.54 *! 

g (3-C3) -253.53 (3-C4) 13.56 
( 3 4 3 )  2.17 (3-C6) 4.68 

(4-C3) 13.36 (4-C4) -254.61 0 
m 

(2-3) -20.63 (2-4) 0.47 417 c) 

(2-5) 5.99 (2-6) -5.29 % 
(3-4) -19.77 (3-5) -1.96 D 

5 
E 
K 

(3-C3) -252.51 (3-C4) 13.63 4 
(3-CS) 2.48 (3-C6) 5.14 l 

(4-C1) 5.10 (4-C2) 3.47 t 
LL 

(2-C1) 19.44 (2-C2) -249'91 
(2-C3) 16.24 (2-C4) 4.18 
(2-CS) 5.24 (2-C6) 3.18 
(3-C1) 1.07 (3-C2) 12.85 

(4-C1) 5.14 (4-C2) 3.31 
(4-C3) 13.43 (4-C4) -254.34 
(2-3) -22.91 (2-4) 1.97 417 
(2-5) 7.28 (2-6) -4.72 
(3-4) -19.46 (3-5) -1.25 
(2-C1) 28.44 (2-C2) -244.58 
(2-C3) 18.83 (2-C4) 4.79 
( 2 4 3 )  5.21 (2-C6) 6.15 
(3-C1) 1.44 (3-C2) 11.96 
(3-C3) -254'66 (3-C4) 13.57 
(3-C5) 1.69 (3-C6) 4.48 
(4-C1) 4.75 (4-C2) 3.59 
(4-C3) 13.24 (4-C4) -254.84 



F
luorine nuclei in pentafluorobenzene derivatives 
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w 
01 Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. P 

(2)(3) -150.0, -168.0 
(4) -159.75 

(2-3) -20.18 (2-4) 6.46 417 
(2-5) 9.49 (2-6) -4.82 
(3-4) -19.13 (3-5) -1.11 
(2-7) 1.05 (3-7) -1.34 
(4-7) 0.21 (2-C1) 10.21 
(2-C2) -261'33 (2-C3) 16.16 
(2-C4) 5.29 (2-C5) 5.28 *! 

(2-C6) 6.69 (3-C1) 1.86 
(3-C2) 11.47 (3-C3) -252.90 
(3-C4) 13.46 (3-C5) 1.33 a 
(3-C6) 4.32 (4-C1) 3.83 B 
(4-C2) 4.12 (4-C3) 12.98 

0, (4-C4) -261.22 

6 

U 
0 

P 
W 

c1 

(2-3) -20.89 (2-4) -0.06 417 f 
(2-5) 8.55 (2-6) -0.63 5 
(3-4) -19.43 (3-5) -2.27 U 

(2-7) 2.28 (3-7) 0.25 
(4-7) 1.38 (2-C1) 19.49 9 
(2-C2) -244.66 (2-C3) 17.47 
(2-C4) 5.19 (2-C5) 5.09 
(2-C6) 8.76 (3-C1) 0.86 
(3-C2) 11.02 (3-C3) -248.70 
(3-C4) 13.54 (3-C5) 2.06 
(3-C6) 4.26 (4-C1) 3.94 
(4-C2) 3.61 (4-C3) 12'76 
(4-C4) -250'03 

354 



(1) -150.1 (2) -162.7 
(3) -159.1 

(6) (5 )  

As above 

(2) -131.9 (3) -163.5 
(4) -143.4 

(2-3) -20.44 (2-4) -3.20 417 
(2-5) 4.65 (2-6) -0.44 
(3-4) -20.62 (3-5) -3.36 
(2-C1) 12.51 (2-C2) -247'70 
(2-C3) 14.97 (2-C4) 3.95 
( 2 4 3 )  5.03 (2-C6) 5.22 
(3-C1) 1.75 (3-C2) 12.00 
(3-C3) -248.67 (3-C4) 13.84 
( 3 4 3 )  3.66 (3-C6) 4.48 
(4-C1) 4.49 (4-C2) 3.36 
(4-C3) 13.21 (4-C4) -248'21 

(2-3) -20.12 (2-4) 5.88 
(2-5) 8.05 (2-6) -7.85 
(3-4) -19:47 (3-5) 0.28 
(2-C2) -260.00 (2-C3) 15.01 
(2-C4) 4.94 (2-C5) 5.11 
(2-C6) 4.98 (3-C2) 13.04 
(3-C3) -253'59 (3-C4) 13.33 
(3-CS) 1.97 (3-C6) 4.03 
(4-C2) 4.29 (4-C3) 13.32 
(4-C4) -262.85 

(1) -154.1 (2) -161.8 (1-2) 15.6 (2-3) 20.6 
(3) -156.1 (4) -22.6 

271(b) 

410 

417 

429 



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

As above with Ge replaced by Si 

As above with Ge replaced by Sn 

(2-3) -20.47 (2-4) 1.37 417 
(2-5) 8.22 (2-6) -2.20 
(3-4) -19.66 (3-5) -2.00 
(2-C1) 13.95 (2-C2) -250.41 
(2-C3) 17'30 (2424) 13.67 
(2-C5) 5.13 ( 2 4 6 )  7.89 
(3-C1) 0.79 (3-C2) 11'49 
(3-C3) -249.37 (3-C4) 13.67 
(3-C5) 2.22 (3-C6) 4.32 
(4-C1) 4.26 (4-C2) 3.35 
(4-C3) 12.88 (4-C4) -253.75 

(2) -154.0 (3) -164.1 (2-3) 19.0 (3-4) 22.0 429 
(4) -159.6 

-159.7 and -1674 (2:3) 329 

(2) -127.9 (3) -161'51 (2-3) -23.9 (2-4) 2.5 438(b) 
(4) -153.4 (2-5) 10.7 (2-6) -4.2 

(3-4) -20.2 (3-5) -1.2 

(2) -127.8 (3) -161.75 (2-3) -23.9 (2-4) 3.3 438(b) 
(4) -152.5 (2-5) 10.7 (2-6) -4.2 

(3-4) -19.2 (3-5) -1.2 

(2) -121.9 (3) -160.66 (2-3) -27.25 (2-4) 1.97 438(b) 
(4) -152.96 (2-5) 11.58 (2-6) -4.38 

(3-4) -19.7 (3-5) -1.37 



C186H4N4 

~4~@COCHNaC0,CH2CH, 

(3)  (2) 

As above with Na replaced by H (50% enol) 

(2) -142.8 (3) -165.0 
(4) -156.3 (7) -168.4 

(2) -142.3 (3) -164.4 
(4) -154.4 (7) -156.5 
(8) -51.7 

(2) -142.5 (3) -164.1 
(4) -152.0 (7) -154.4 
(8) -48.7 (9) -75.4 

(2) -153.5 (3) -167.0 
(4) -177.4 

(2) -142.9 (3) -163.8 
(4) -160.0 

(2) -139.4, -140.4 
(3) -161.7 
(4) -152.0, -149.9 

(2) -145.5 (3) -165.75 
(4) -152.25 

(2) -153.4 (3) -165.7 
(4) -167.8 

(2-3) 21.7 (2-4) 2.1 445(a) 
(2-5) 8.1 (2-6) 3.4 
(3-5) 0.8 (3-4) 20.5 
(2-7) 7.9 

(2-3) 21.5 (2-4) 3.2 445(a) 
(2-5) 7.9 (2-6) 4.4 
(2-7) 10.9 (3-4) 19.9 
(3-5) 1.2 (7-8) 27.6 

(2-3) 20.4 '(2-4) 4.2 445(a) 
P (2-5) 8.2 (2-6) 5.8 5 

(2-7) 13.0 (3-4) 19.0 5 
5' (7-8) 28.0 (7-9) 20.3 tn 

(8-9) 2.4 1 e 

5' 
447(a) 

(3-4) 20.5 272(b) 

(2-3) 20.0 (3-4) 20.0 329 
(2-4) 3.0 

w 
OI 
4 



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

(3) (2) 

w@C(CH~),C(CH,)=CH, 

-158.4, -167.0 (2:3) 

(2) -140.3 (3) -162.1 
(4) -151.3 (7) -153.6 
(8) -48.0 

(1) -143.4 (2) -147.3 
(3) -159.4 (4) -121.3 
(5) -137.1 

(2) -185.0 (3) -194.9 
(4) -196.8 

(2) -152 (3) -177 
(4) -172 

(2) -148.5 (3) -169.5 
(4) -165 

(2) -147.9 (3) -162.75 
(4) -165.4 

329 

(2-3) 21.8 (2-4) 3.5 445(a) 
(2-5) 8.2 (2-6) 4.5 
(3-4) 19.7 (3-5) 0.5 
(2-7) 11.7 (7-8) 27.4 

(2-3) 20 (3-4) 20 

(2-3) 24 (2-5) 9 
(3-4) 24 

U 
0 c e 

219(a) 8 

5 
450 t z 

P 

t 
249 

375 

452 



(2) -140.5 (3) -162.6 
(4) -152.7 (7) -160.4 

-193.3 

(2) -119.7 (3) -160.4 
(4) -152.5 

(HS03F solvent) (2) -133.9 (3) -154.4 
(4) -123.7 

(HS03F solvent) (2) -140.0 (3) -157.4 
(4) -141.6 (8) -133.1 
(9) -154.4 (10) -134.1 

-139.0, -151.0, -161.0 

-131.0, -143.0, -152.0 

(2) -161.5 (3) -166.5 
(4) -175.0 

Centre of signals -138.9 

(2-3) 21.3 (2-4) 2.6 
(2-5) 8.1 (2-6) 4.3 
(3-4) 20.6 (3-5) 0.8 
(2-7) 10.7 

'J(F-C) 303 

(2-4) -0 (3-4) 19.1 
(TI-2) 780 (TI-3) 339 
(TI-4) 82 

445(a) 

624 

453 

P 
5 

416(a) 

3 
416(a) p 

5' 

455(a) 
(3 

456 

w 
0 9  w 
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As above with Na replaced by H 

As above with Na replaced by H (4)o 0 
@ CHNa.CO @ (8 )  

As above with Na replaced by H 

As above with Na replaced by H 

(2) -142.3 (3) -163.7 (3-4) 20.5 
(4) -157.0 

(2) -141.1 (3) -161.1 (2-4) 3.4 (3-4) 20 
(4) -151.0 

(2) -145.5 (3) -155.85 
(4) -163-1 

(2) -143.9 (3) -165.3 
(4) -161.6 

(2) -140.0 (3) -162.0 (2-4) 2.5 (3-4) 22 
(4) -151.8 
(2) -140.6 (3) -166.4 (2-4) 3.5 (3-4) 20.4 
(4) -169.2 (6) -142.8 (6-8) 0 (7-8) 20 
(7) -164.1 (8) -160.9 

(2) -141.9 (3) -163.1 
(4) -155.6 (6) -140.3 (6-8) 4.5 (7-8) 20.4 
(7) -160.9 (8) -149.5 

(2) -136.1 (3) -165.7 
(4) -161.9 

(2-4) 0 (3-4) 20 

(2) -140.6 (3) -162.3 (2-4) 1.5 (3-4) 20.7 
(4) -154.3 

(2) -147.1 (3) -158.9 
(4) -163.85 

272(b) 

272(b) 

452(b) 

3 

e 
2. 

272(b) 5' 

272(b) 
B 

3 

r 8 
272(b) 

3 m 

e 
3. 

272(b) 2 
2 
-l! 

272(b) 

452(b) 

w 
4 
w 
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C15F14BrN0 [a] (2) -143.3 (3) -160.9 

[4)@]yCOCFBr.CF3 (two sets of signals) [b] (2) -141.3 (3) -160.5 
(4) -151.3 

(4) -149.5 

Ci6F5HizNa05 (3) (2) (2) -141.6 (3) -163.7 
(4@H=CHCOCNa(C02CH2CH3)2 (4) -158.0 

C16F5H1305 As above with Na replaced by H (enol form) (2) -140.8 (3) -162.4 
(4) -153.1 

(2) -142.1 (3) -163.9 
(4) -151.7 (7) -134.5 
(8) -51.3 

C1,F,H5FeN,O2 As above with C6F5 replaced by Fe(CO),C,H, (2) -142.5 (3) -164.6 
(4) -154.6 (7) -114.3 
(8) -54.7 

F@6H5 

Cr 
I 

C18F5H30BrP2Pt 

(2) -145.30 (3) -163.05 
(4) -159.10 

-181.9, -194.5, -196.6 
(ratio 2 : 2 : 1) 

(2-4) 0 (3-4) 21.5 

(2-4) 2.3 (3-4) 21.0 

(2-3) 22.4 (2-4) 3.6 
(2-5) 8.3 (2-6) 5.8 
(3-4) 19.8 (2-7) 15.0 
(7-8) 28.6 

(2-3) 20.9 (2-4) 2.7 
(2-5) 7.7 (2-6) 3.7 
(3-4) 20.3 (2-7) 11.8 
(3-7) 0.8 (7-8) 30.1 

(2) -119.0 (3) -164.3 (2-3) 21 (3-4) 20 
(4) -162.8 (Pt-2) 309 (Pt-3) 62 

263(b) 

272(b) 

T 
445(a) E 

m 

a 

I 

r 
471(b) 

e a. 
!5 
m 
P 624 

472 

w 
4 
W 



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

(6) (5) 

As above but mer-cisampound (at 180 K) 

cis- [ PtCI(PEt3) 4@41 

As above but mer-cisxompound (at 180 K) 

cis- [ PtI(PEt3)' @(4!l 
( ( 4 4 3 1  2 NC,H, 

[4)@] CNaCOC,H, 
2 

As above with Na replaced by H 

(2) -106.5 (3) -161.4 
(4) -157.3 

(2) -108.4 (3) -162.1 
(4) -157.9 (5) -161.4 
(6) -105.6 

(2) -119.6 (3) -163.7 
(4) -162.2 

( 2 )  -111.5 (3) -162.8 
(4) -159.0 

(2) -115.3 (3) -162.0 
(4) -157.9 (5) -161.3 
(6) -113.9 

(2) -116.5 (3) -165.0 
(4) -163.9 

(2) -146.50 (3) -162.4 
(4) -157.35 

(2) -139.2 (3) -166.3 
(4) -164.4 

(2) -139.2 (3) -162.0 
(4) -153.9 

(2-3) 22 (3-4) 21 
(Pt-2) 93 (Pt-3) 38 

(2-3) 29 (3-4) 22 
(5-6) 29 (Pt-2) -85 
(Pt-6) -60 

(2-3) 20 (3-4) 20 
(Pt-2) 307 (Pt-3) 70 

(2-3) 22 (3-4) 21 
(Pt-2) 85 (Pt-3) 39 
(Pt-4) 20 

(2-3) 27 (3-4) 20 
(5-6) 23 (4-5) 20 
(Pt-2) -65 (Pt-6) -50 

(2-3) 23 (3-4) 20 
(Pt-2) 311 (Pt-3) 61 

(3-4) 20.7 

(2-4) 1.5 (3-4) 20.5 

472 

472 

472 

472 

472 

472 

471(b) 

272(b) 

272(b) 



C ~ ~ F I ~ H ~ O C I P ~ P ~  As above with Br replaced by Cl 

(2) -118.1 (3) -159.3 (TI-2) 546 (1-3) 217 453 
(4) -151.5 (Tl-4) 58 

(2) -187.3 (3) -197.3 
(4) -200,6 

(2) -115.9 (3) -160.9 
(4) -157.8 (5) -160.7 
(6) -100.8 

(2) -116.3 (3) -163.2 
(4) -157.9 (5) -160.9 
(6) -106.7 

(2) -117.6 (3) -163.7 
(4) -163.0 

(2) -138.3 (3) -161.8 
(4) -150.9 

-141.0, -153.0, -162.0 

450 

3 
(2-3) 25 (3-4)~(4-5)  21 472 B 

0 
3. 

a 
(5-6) 25 (Pt-2) 136 e e. (Pt-3) 45 (Pt-4) 19 

5' (Pt-5) 40 (Pt-6) 102 P 

(2-5) = (3-5) = (3-6) -5 

(2-3) 24 (3-4) (4-5) 20 472 b 
(5-6) 26 (Pt-2) 145 5 
(Pt-3) 45 (Pt-4) 18 g 
(Pt-5) 40 (Pt-6) 95 P 

t 
(3-4) 20 (Pt-2) 354 472 a z 

i" m 
?. 
1 

a (2-5) = (3-5) = (3-6) -5 

(Pt-3) 68 (Pt-4) 13 

473 

252 



376 
F bonded to

 a C
 of an arom

atic system
 

A review of fluorine coupling constant data (481) has enabled the 
additivity of substituent effects J(F-H) in polysubstituted fluorobenzenes to 
be demonstrated (482) and those upon J(F-F) to be updated. (483) 

Solvent effects upon the shifts of hexafluorobenzene, (484) fluoro- 
aniline, (479) fluoronitrobenzene, (479) and 2,3,4,5,6-pentafluoro- 
diphenylamine (485) have been reported. A dynamic polarization study of 
C6F6, doped with free radicals, has been performed. (310) 



VI. FLUORINE BONDED TO A CARBON OF A 
HETEROCYCLIC SYSTEM 
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A. Nitrogen heterocycles 

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

0 fj 
H 

F 
4)+ 

As above with F at C2 

As above with F at C5 

-117.0 486(a) 

-171 

-171 

487 

(2-4) 1.8 (4-5) 8.0 488 

(2-4) 1.6 (2-5) -0 488 

(4-5) 7.5 (2-5) -0 488 

(2-5) 1.3 488 

W 
-l 
W 



w 
0 Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 0 

C5FH5N' 

As above with F at C3 

H 

As above with F at C3 

109.5 486(a) 

-170 

-139 

(F-C2) 238'3 (F-C3) 37.8 43 1 
(F-C4) 8.0 (F-C5) 3.8 
(F-C6) 15.5 

rrl 
U 

3 

R (F-C2) 23.3 (F-C3) 258.8 43 1 
(F-C4) 18.2 (F-C5) 3.8 E 

(F-C6) 3.6 8 
ID 
n 
% 

(F-C4) 8.9 (F-C5) 4.4 m 
(F-C6) 10.0 r 

(F-C2) 250.8 (F-C3) 32.6 43 1 

d 
n" (F-C2) 34.4 (F-C3) 257'2 43 1 

(F-C4) 18.2 (F-C5) 7.1 u) 

(F-C6) 3.6 g 
487 3 

(1-2) -0.7 487 
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.- 
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-!+ 
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"
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a 
a 

z, e 



w 
Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. N OD 

7 H  

(1) -106.9 (1-5) 2 
(2)(3) -132.5, -134.8 
(4) -92.4 

142 

(1) -164.3 (2) -118.8 

(5A-5B) 228 
(5) -93.11, -88.89 

(F-C3) 244 (F-C4) 4 
(F-C9) 25.5 

-74.6 

(1) -64.6 
(2)(3)(4) -149.5, -151.7, -159.8 
(5) -140.7 

(3) -112.5 (4)(5) -133.5 
(6) -81.5 

142 
a 

B 
49 1 W 

493(a) 
494 

179(a) 
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384 
F bonded to a C

 of a heterocyclic system
 

r
-

r
-

r
-

 
0

0
0

0
0

0
 

b
b

b
 

0
 

X
 

W
 

3
 I 

z I1 

d
 

0
 II 

d
 II 

0
 

x 

N
 

m
v

r
 

w
w

 
-

3
 

I
I

 

x II 

d
 

N
 

0
 

X
 

z II 

d
 

0
 II 

d
 II 

d
 
5
 t 

0
 

x 

N
 

... .- Q
 

0
 
2
 

a 

z II 

d
 

0
 II 

d
 II 

N
 x 

ci 

2
 6 2 

2 5
 t 

.- Q
 



(4) 

R' = OH, R2 = OCH3 
H N J q  R' = OCH3, R2 = OH 

H o e H  R' RZ 

H01(0j(2) 

NH, R' = OH, R2 = OCH3 13~11) R' = OCH~,  R~ = OH 

R' R2 

(3) -112.5 (4)(5) -134.5 
(6) -82.5 

(3) -113.5 (4)(5) -135.0 
(6) -80.7 

-168 
-168 

-165 
-169 

(1-2) 1.8 
(1-2) 2.0 

(1-2) 1.6 
(1-2) 1.6 

-77.2 

( 1 )  -158 (2) -203 (1-3) 70 (2-4) 70 

179(a) 

179(a) 

487 

447(a) 

495 

w 
OD 
UI 



w 
00 Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. OI 

As above with CI replaced by F(3) 

(2) -80.5 ( 5 )  -167.0 
(6) -98.0 

(2) -98.9 (3) -163.3 

(1) -74.8 (2) -89.4 
(3) -142.5 

-166 

CllFIPN 

(1-2) 1.5 

(1-2) -1.6 

447(a) 

447(a) 

490(a) 

u- 
3 

b 487 n 
f 

487 3 
t 

(1) -102 (1-2) 27 498 



C13F4H7N0 

C13F9HNNa0 

As above with Na replaced by H 

(1) -101 

(1) -140.1 (2) -89.7 

(2) -119.8 (4) -134.9 
(5) -133.5 (6) -89.5 

(1) -146.8 (2) -98.5 

(2) -99.4 (3) -147.3 

(2) -92.9 (3) -143.6 

(2) -98.4 (3) -145.2 

(3) -91.8 (3) -142.9 

Two forms, arising probably Major Minor 
from restricted rotation about (1-2) 51.8 51.8 
glycyl-fluoroprolyl bond (1-3) 38.0 37.3 
S~minor-mjor) = -0.1063 ppm (1-4) 20-9 21.4 

(1-5) 41.5 40.8 
(1-6) 19.2 20.4 
(1-7) -0.4 -0.4 

498 

444(a) 

179(a) 

444(a) 
z 9 

H 
.i: 

2 
272(b) ’ 

a 

272(b) 

272(b) 

272(b) 

501 

w 
0 
4 
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F bonded to a C
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a heterocyclic system

 

c? 
b
 

l-
 

a, 
z, 
R % L4, 
u“ 

c? I 

3
 

C
I 

h
h
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3
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v
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v
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W
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2 l- I 
- v N 
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h
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(1) -69.62 (2) -70.54 (1-2) 177.6 (1-3) 4.34 237 
(3) -78.26 (4) -89.51 (1-4) 2.16 (1-5) 3.23 
(5) -135.58 (1-6) 0.50 (2-3) 8.88 

(2-4) 2.15 (2-5) 8.02 
(2-6) 0.15 (3-4) 165.1 
(3-5) 9.34 (3-6) 1.44 
(4-5) 12.94 (4-6) 1.64 
(5-6) 51.25 

(1) -77.7 (2) -155.3 

(1) -125.0 (2) -135.7 (1-4) 11.0 
(3) -121.2 

(1) -57.28 (1-2) 7.0 

(1) -83.7, -84.3 (1A-1B) 150 

(4) -120.8 

(la) -127.4 (le) -128.2 

508 

237 

508 

120 

(la) -75.3 (le) -89.9 (la-2) 7.0 (le-2) 11.5 120 
(2) -128.1 

w 
00 
\o 



W 
rg 

Molecular formula Structure of compounds Chemical shifts (ppm) Ceupling constants (Hz) Ref. 0 

(1)(2) -128.1, -128.8 120 

C5FsHC102 

C5FsHC102 

CsFsHC102 

"'FCI Clz n 
O w 0  

(CF3)2 

(1) -44.2 

[b] (la) -75.1 I \  I \  

(la) -72.07 (le) -77.11 

(1-2) 1.6 (la) -118.2 (2a) -58.9 

(1) -75.4 (1-2) 9.0 

120 

U 
0 

3 
120 B 

a 

120 

120 



H,C-O 

R' RZ R3 R4 R5 R6 R7 R8 
F H OH H OH OH H OH 

H OH F H 0)I OH H OH 

OH H F H OH OH H OH 

H OH OH H F OH H OH 

OH H OH H F OH H OH 

H OH OH H OH F H OH 

(la) -76.5 (le) -89.3 (la-2a) 6.7 (le-2a) 9.0 120 
(2a) -129.6 

(1-2) 49 (1-3) 2.0 509 

510 

(F-C1) 210.6 
(F-C3) 11.7 

(F-C1) 21.4 
(F-C3) 17.5 
(F-C5) 1.3 

(F-C1) 23.0 
(F-C3) 17.3 
(F-C5) 1.2 

(F-Cl) 10.9 
(F-C3) 178.6 
(F-C5) 7.3 

(F-C1) 12.4 
(F-C3) 180.5 
(F-C5) 8.2 

*interchangeable (F-C1) 1.4 
(F-C3) 17.6* 
(F-C5) 23.9* 

(F-C2) 21.6 
(F-C5) 4.7 

(F-C2) 185.9 
(F-C4) 8.0 

(F-C2) 183.1 
(F-C4) 8.2 

(F-C2) 16.8 
(F-C4) 17.6 
(F-C6) 1.5 

(F-C2) 17.2 
(F-C4) 17.6 
(F-C6) 1.9 

(F-C2) 8.3 
(F-C4) 179.9 



w 
'9 Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. N 

OH H OH H 

H OH OH H 

OH H OH H 

H O H H  F 

O H H  H F 

H OH OH H 

OH H OH H 

OH F H 

OH OH H 

OH OH H 

OH OH H 

OH OH H 

OH H F 

OH H F 

OH 

F 

F 

OH 

OH 

OH 

OH 

*interchangeable (F-C1) 1.4 (F-C2) 8.8 
(F-C3) 18.0* (F-C4) 180.0 
(F-C5) 24.5* 

(F-C3) 0.7 (F-C4) 6.6 
(F-C5) 17.2 (F-C6) 167.2 

(F-C4) 6.9 (F-C5) 18.7 
(F-C6) 167.6 

(F-Cl) 29.6 (F-C2) 172.2 
(F-C3) 17.5 (F-C4) 1.4 

(F-C1) 15.8 (F-C2) 180.0 
(F-C3) 17.6 (F-C4) 1.5 

(F-C2) 2.2 (F-C3) 17.6 
(F-C4) 177.0 (F-C5) 17.6 
(F-C6) 5.5 

(F-C2) 1.1 (F-C3) 18.0 
(F-C4) 177.7 (F-C5) 17.3 
(F-C6) 5.5 

(1) -155.5 (2) -163.0 (1-2) 36.0 (1-3) 2.5 
(1-4) 0.8 (2-3) 85.0 

(1) -205.4 (1-4) 45 
(2)(3) -126.5, -126.7 

-177 (1-2) 4.5 (1-3) 1.5 

U 

134 $ 
3 

511 

495 
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r- 
2
 

?
 

c: 3
 

h
 

4
 

v
 

5
 

3
 

I 
h

 

v
 

3
 

m
 

v
l 

3
 

-k
 

0
 

v
l 

8 vl h
h

 
h

 

3
 

3
 

3
3
 

v
 

3
4
 

v
v

 

c: 

I
I

 

c
r

m
 

2
2
 

h
h

 

9
s

 

op I 

2
 

3
 

d v
l 



O
xygen beterocydes 
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w 
Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. w 

CH ,CO.O 

(1-2) 47 (1-3) 0 509 
(1-4) 1.4 

(1-2) 11 (1-3) 14 
(1-4) 34 

(1) -164.9 (3) -239.0 (1-2) 49 (1-3) 13.5 
(1-4) 5 (2-3) 18 
(3-4) 52 (3-5) 32.5 

(2) -166.3 (4) -219.8 (1-2) 52 (1-4) 13 
(2-3) 22 (2-4) 18 
(3-4) 48 

4 
512 U 

f 
& 
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w 
rg Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. OD 

(F-C1) 219.4 (F-C2) 29.3 510 
(F-C3) 8.8 (F-C5) 4.4 

c16FHZ308 

C18m1909 

R' = H, RZ = uracil 
R' = uracil, RZ = H 

CH3 
COC02CH,CH3 

~ ~ 0 . 0  CH,OAC 

AC = CO.CH3 

(1-2) 11 (1-3) 13 
(1 -4) 34 

512 

(1-2) 24 
(1-2) 18 

(1-2) 13.5 (1-3) 27 

(1-2) 16 
(1-2) 21 

514 4 
3 a 

512 



(1-2) 10 (1-3) 31 
(1-4) 1 

(1-2) 10 (1-3) 14 
(1-4) 34 (1-5) 25 

(1-2) 14.5 (1-3) 29 

5 14 

512 

$ 514 Y 
I 

(1) -147.8 (3) -219.5 (1-2) 50 (1-3) 15 
(1-4) 9 (2-3) 12 
(3-4) 49 (3-5) 21 

(2) -151.2 (4) -203.9 (1-2) 53 (1-4) 12.2 
(2-3) 23.7 (2-4) 19 
(3-4) 48 

260 



Q 
0 Molecular formula Structure of compounds Chemcal shifts (ppm) Coupling anstants (Hz) Ref. 0 

H O R  

O R  O R  

C H 2 0 R  C H 2 0 R  

-118.5 

-149.3 

R = CO'CHS 

( a )  -147.6 

OR OR 

O x 0  
CH, C H ,  

R' = F(3) R2 = CHI2 

(1-2) 61.0 (1-3) 8.5 504 
(1-5) 2.2 

(1-2) 67.0 (1-3) 21.5 
(1-5) 6.0 

(1-2) 61.5 (1-3) 4.5 5 04 
(1-5) 6.0 

m 
c) 

m 
P 

L 
G 

(1-2) 53.8 (1-3) 24.5 516 

(1-2) 53.8 (1-3) 9.7 

515 

(1-3) 2.5 (2-3) -0.5 



Cz7mz3C1N505 

C27m23IN505 

C27m231N505 

C27m24N506 

C27m25N508S 

As above with R' = F, R2 = CH2CI 

As above with R' = CH21, R2 = F 

As above with R' = F, R2 = CH21 

As above with R' = F, R2 = CH20H 

As above with R' = F, R2 = CH2.0S0yNH2 

-103.6 

-97.3 

As C27FHz21,Ns05 above but with 
R' = F, R2 = CH20.COCH3 

(1-3) 2.5 (2-3) -0.5 515 

515 

(1-3) 2.5 (2-3) -0.5 515 

(1-3) 2.5 (2-3) 1.5 515 

(1-3) 2.5 (2-3) 1.5 515 

(1-2) 62.5 (1-3) 16.5 5 04 
(1-5) -1 

(1-2) 62.5 (1-3) 5.3 
(1-5) 6.5 

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

(1-2) 1 1  (1-3) 28 

(1-2) 10 (1-3) 7.5 514 



P 
0 Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. N 

O H  (1-2) 10.5 (1-3) 26 514 C 4 9 W 3 N W ’  (C6H5)3COCH2 ‘3)H$9ql: 

HO.. 

HN 

0 
P(C6H5)3 

e, 

g 
E 

C. Sulphur heterocycles B 
(P a 

ID 

c) 

S cis -34.4 89 % 
ID 

CzFzc12S2 
FCI< >FCl trans -43.8 

S g 

‘;s - 

(1) -42.7 (2) -54.9 (1-2) 31.5 (1-3) 4.7 89 a 

-64.3 89 

Fz<s>O S ;j. Ul 

C2F20S2 

1 
‘2)F 

XSXF“) (3) -44.9 (2-3) 135.5 
C2F3ClS2 

s CI (3)F 

CzFg CbSz ~(F:2’Cl,)CF:1’S(F2C12)~F2 (1) -102.2 (2) +148.3 201 

-97.6 

-130.2 (1-2) 2.5 

201 

340(a) 



D. Seleneium heterocycles 

se 

se 
F2( >F2 

-45.7 (F-Se) 67.9 507 

E. Mixedsystems 

C4F4HSNO 

0 NH 

C4FgNO 

CSF4HTNO 

CSFgH3NO 

CSFBH3NO 

W 
Fz H, 

ri 
O F N F  
W 

As above with H(6) and F(5) interchanged 

-73.7 517 

(1) -85.9 (2) -110.0 

-72.4 

v1 
8 

518 
s 
B 

x 
1. 
B 
Y 

517 

(2) -134.4 (3) -90.15 (1-2) 52 (3-4) 202 518 
(4) -82.15 (5) -145.1 (5-6) 52 (7-8) 162.8 
(7) -73.3 (8) -78.9 

(2) -139.0 (3) -109.8 (1-2) 50.3 (3-4) 208.0 518 
(4) -73.8 (5) -152.5 (5-6) 54 (7-8) 163.3 P 

8 (7) -87.15 (8) -73.55 



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

(1) -88.6 (2) -96.9 518 

(1) -84.6 (2) -76.3 (1-2) 161.0 (3-4) 52.3 518 
(4) -151.6 (5) -106.3 (5-6) 197 (7-8) 146 
(6) -84.7 (7) -88.7 
(8) -84.9 

CSF9HzNO As above with F(5) replaced by H(5) and CHFz by CF3 (1) -85.3 (2) -754 (1-2) 166'0 (3-4) 53.8 518 
(4) -152.8 

CSFgHZNO (2) -139.4 (3) -101.1 (1-2) 50.4 (3-4) 209 518 
(4) -78.5 (5) -100.5 (5-6) 198 (7-8) 151 
(6) -89.7 (7) -91.3 
(8) -82.1 

(1) -83.5 (2) -74.8 (1-2) 162.35 (3-4) 53.0 518 
(4) -150.6 (5) -104.35 (5-6) 190 (7-8) 146 
(6) -88.95 (7) -88.0 
(8) -86.0 

(1) -87.75 (2) -95.45 

CSFllNO As above but with H replaced by F (1) -86.1 (2) -93.9 

518 

518 

P 
Op 

a 



M
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VII. FLUORINE BONDED TO A CARBON OF A CARBONIUM 
IONIC OR CARBANIONIC SYSTEM 
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

As above with Br replaced by Cl 

As above with Br replaced by H 

(1)(2) -76.4, -73.7 
(3) -74.2 

100 

(1) -50.8 (2) -49.5 (1-2) 10.7 145(a) 
(3) +0.5 (1.2-3) 19.4, 12.1 

-11.0 (F-C1) 324.8 (F-C2) 19.7 502 
(F-C3) 26.7 

(1) 18.2 (2) -98.0 (1-2) 10 (1-3) 4.5 100 
(2-3) 3.9 

(1) -41.1 and -31.6 (1-2) 10.5 and 10.5 100 
(2) -102.3 and -86.5 

503(b) (2) -56.3 (3) -119.1 

(2) -53.6 (3) -126.4 

(2) -43.6 (3) -123.2 

(1-3) 7 (1-4) 2 (1) -119.7 (3) -115.6 
(4) +26.3 (6) -14.9 (1-5) 3 (1-6) 28 

(3-4) 30 (3-5) 45 
(3-6) 9 (4-5) 9 
(4-6) 103 (5-6) 6 

503(b) 

503(b) 

351(b) 

$ 



t Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 0 
~ 

C~FSHC~+ As above with Br replaced by C1 

C7FH5N+ 

As above with Br replaced by H 

(1) -124.1 (3) -122.6 
(4) +32.2 (6) -16.5 

(1) -131.3 (3) -119.8 
(4) +44.8 (6) +0.2 

(2) -45.5 (3) -144.6 
(4) -31.5 

(1) -133.8 (2) -71.9 
(3) -144.0 (4) +48.7 
(6) -23.9 

-69.3 

-102.2 

-88.2 

(1-3) 6.5 (1-4) 1.5 
(1-5) 3 (1-6) 27.5 
(3-4) 28.5 (3-5) 4.5 
(3-6) 9 (4-5) 9.5 
(4-6) 104.5 (5-6) 6 

(1-6) 23 (4-6) 136-137 

(1-3) 7 (1-6) 26 
(3-4) 28 (4-6) 102 

(1 -2) 9.0 

(F-C1) 285 (F-C2) 24.6 
(F-C3) 14.8 (F-CS) <1 

(F-C1) 259.2 (F-C2) 28.0 
(F-C3) 10.5 (F-C4) 3.0 
(F-C5) 9.1 (F-C6) 21.0 
(F-C7) 3.8 

(F-C1) 268.4 (F-C2) 23.7 
(F-C3) 11.9 (F-C4) 2.9 

351(b) 

i c 351(b) a 
B 
m 

503(b) 
0, 
m 

2. 
351(b) f 

% 
350 a m 

R' 

4 
f 502 

502 

502 



-107.2 

+21.0 

-71.8 

-106.6 

-89.2 

-108.4 

(F-C1) 253.8 (F-C2) 26.9 
(F-C3) 9.0 (F-C5) 8.6 
(F-C6) 21.0 

(F-C1) 375.5 (F-C2) <1 
(F-C3) 14.2 (F-C5) 8.4 
(F-C7) 23.5 

(F-C1) 278.1 (F-C2) 24.8 
(F-C3) 13.4 (F-C4) <1  
(F-C5) 13.6 (F-C6) 24.8 

(F-C1) 254.5 (F-C2) 22.9 
(F-C3) 8.8 (F-C5) 7.8 
(F-C6) 22.6 (F-C7) 2.3 

(F-C1) 268.8 (F-C2) 23.2 
(F-C3) 11.7 

(F-C1) 251.4 (F-C2) 24.7 
(F-C3) 8.7 (F-C5) 7.2 
(F-C6) 21.7 

'J(F-C) 424.1 

502 

502 

502 

502 

502 

502 

456 

: 

+12.2 (F-C1) 361.7 (F-C2) 8.2 
(F-C3) 10.7 (F-C4) <1  
(F-C5) 5.7 

502 
a 
t- t- 



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

C7FsH3Br+ 

As above with Br replaced by C1 

(1) -47.6 (2) -7.3 (1-C1) 301 (1-C2) 22.8 502 
(1-C3) 18.8 (1-C4) <1 
(143)  5.6 (2-C1) 6.0 
(2-C2) <1 (2-C3) 9.9 
(2-C4) 9.8 (2-CS) 358.0 

(2) -56.7 (3) -129.1 503(b) 

(3) -112.4 (4) -32.9 
(5) -142.7 (6) -43.0 

351(b) 

(1) -121.5 (3) -116.6 (1-3) 6.5 (1-6) 29 351(b) 
(4) +21.8 (6) -20.5 (3-4) 28 (3-6) 12 

(4-6) 112 (5-6) 2-5 

351(b) (1) -125.5 (3) -123.4 (1-3) 6.5 (1-6) 28 
(4) +27'1 (6) -22.1 (3-4) 27 (3-6) 11.5 

(4-6) 112.5 (5-6) 2.5 

(1) -130.7 (3) -129.0 (1-3) 7.5 (1-4) 1.5 351(b) 
(4) +31.5 (6) -20.1 (1-5) 3 (1-6) 28 

(2-4) 3 (2-6) 3 
(3-4) 28 (3-6) 9 
(4-5) 9 (4-6) 112 
(5-6) 6 



F 

(HF solvent) 

(1) -134.1 (2) -78.2 (1-6) 25 (3-4) 26 
(3) -145.0 (4) +43.4 (4-6) 113 
(6) -30.1 

(1) -53.5 (2) -81.1 

(F-C1) 303.6 (F-C2) 24.5 
(F-C3) 18.8 (F-C4) <1 
(F-C5) 19.4 (F-C6) 24.5 
(F-C7) 6.5 

(1) -131.2 (3) -128.7 (1-3) 6.5 (1-6) 26.5 
(4) +26.7 (6) -25.5 (2-3) 3.5 (2-4) 3 

(2-6) 3 (3-4) 25.5 
(3-6) 12 (4-6) 117 
(5-6) 2.5 

-60.9 

-106.8 

(F-C1) 230.9 (F-C2) 47.1 
(F-C4) 2.9 

(1) -54.7, -57.2 
(2) -72.7 

(1) -57.2, -60.3 
(2) -57.2 

(F-C1) 294‘2 (F-C2) 22.1 
(F-C3) 16.9 (F-C4) <1  
(F-C5) 5.3 

(F-C1) 256.3 (F-C2) 22.0 
(F-C3) -8 (F-C5) 7.6 
(F-C6) 21.6 

351(b) 

172(a) 

502 

351(b) 

502 

502 

504 

172(a) 

172(a) 

x 

B 

0, 

6 

E’ 
B 
5’ 

8 
% s 

t 
0 

fi 

0 

g 

e. n 

D 

B 
A’ 
4 

B 
s 

e w 



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

Br 

Ci&HCI' 

ClJ7HCI' 

As above with Br replaced by C1 

-24.2 (F-C1) 329.0 (F-C2) 21.0 502 
(F-C3) 28.6 (F-C5) 18.2 
(F-C6) 8.5 (F-C7) 15.4 

(1-2) 62 (1-3) 6.5 5 04 
R = O.CO.CH3 

(HF solvent) 

(1) -53.1 (2) -180.6 
(3) -64.8 (4) -68.6 

(2) -39.1 (3) -147.8 
(4) -10.9 ( 5 )  -106.0 
(6) -142.3 (7) -107.7 
(8) -122.4 

(1) -137.9 (2) -28.9 
(4) +21*6 (5) -100.9 
(6) -140.4 (7) -106.7 
(8) -121.7 

(1-2) 56 (1-3) -5 504 

(1-2) 22 (1-3) 59 100 
(1-4) 3 (2-3) 97.5 
(2-4) 70.5 (3-4) 105.5 

(2-4) 90 (4-5) 130-140 505(b) 

(2-4) 100 (4-5) 120-150 505(b) 



OCH, 

(1) -115.4 (2) -69.2 
(3) -144.5 (4) +4.6 
( 5 )  -88.4 (6) -137.9 
(7) -95.1 (8) -118.0 

-31.3 (F-C1) 313.3 (F-C2) 17.1 502 
(F-C3) 23.1 

(1-2) 60 (1-3) 5.3 

(1-2) 23 

(1) -95.5 (2) -144.5 (1-2) 23 (1-3) 39 
(3) -102.1 (4) -115.5 (1-9) 58 
(9) -4.9 

(1) -28.6 (3) -119.8 
(4)(6) -88.2, -84.9 
(5)(7)-(10) -135.8, -1344, 
-140.9, -145.6, -151.3 

(2) -114.1 (3) -151.3 
(4) -102.3 (5) -36.4 

505(b) 

430(b) 

t 
UI 



416 
F
 bonded to
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 of a carbonium

 ionic or carbanionic system
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(1) -160.0 (2) -169.5 (1-2) 20.5 (1-3) 9 
(3) -180.2 (4) -143.1 (1-4) -9 (2-3) 20.5 
(5) -139.7 (6) -166.7 (3-4) 19 (1-5) -4 
(7) -162.9 (6-7) 21.5 

474(b) 

a 

P 
CI 
4 
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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. 

(1) -176 (2) -47 
(3) -94 

(1) +48.2 (2) -60.85 

(1) +21 (2) -83 
(3) -46 (4) -17 

(1) -66.3 (2) -54.4 

-72 

(1) -69.6 (2) -47.5 

-46.3 

(1) -41.4 (2) -69.1 

-72 

-72,2 

-69.1 

-78.0 

-89.0 

(1) -85 (2) -48 
(3) -21 

-88.9 

(1-2) 30 (2-3) 124 

(1-3) 8.7 (AS-2) -900 

(2-3) 125 (3-4) 50 

(1-2) 125 

(AS-F) 948 

(1-2) 100 

(1-C2) 18.0 (1-C3) 22.0 

(1-2) 124 

(AS-F) 948 

(1-C2) 15.5 (1-C3) 22.5 

(1-2) 7.0 (1-C2) 21.5 
(1-C3) 16.1 (1-C4) 6.6 

(1-C2) 15.0 (1-C3) 23.4 

(1-2) 127 (2-3) 51 

(F-C1) 18.3 (F-C2) 7.0 

532 

552 

537 

526 

572 

119 

575 

119 

572 0 * 
575 

599 

575 

w 
U 
0 

- 
U 

575 

537 

575 

A 
p! 



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

Fi””)Br. . . F-AsF5 (-120” in S02CIF) 
U 

(3) 

FsAsBr 

FloASIO IOF(1’F~2’.AsF~3’ (-110’ in S02F2) 

-74.1 

-89.9 

-88.8 

(1) -32 (2) -88 
(3) +43 

(1) -61.0 (2) -68.3 
(3) -56.3 

(1-2) 10.0 (1-C2) 25.6 575 
(1-C3) 15.5 (1-C4) 7.8 

(1-C2) 20.7 (1-C3) 4.8 
(1-C4) 16.0 (1-CS) 7.5 

(1-2) 10.0 (1-C2) 18.0 
(1-C3) 15.0 (1-C4) 6.0 

(1-2) 130 

(1) +96.8 (2) +65.9 (1-2) 253 
(3) -57.9 

575 

3 
4 

575 5’ 

- 537 
3 

e 
531 B 

a ., 
0 

542 s c 

Fluorine bonded to gold 

F~Au- AUFi -108.9 535 
~ ~~ 

Fluorine bonded to boron 

CF4H3B2P; (P-1) 1207 (1-2) 14 553 



(1) +47.90 (2) -145.7 (1-3) 8.6 

(1) +12.46 (2) -149.06 (1-3) 7.5 

-141.00 (1-B) 4.5 
-140.98 

-33.3 

-75.2 

-92 

-133.0 

-141.0 

-141.7 

-112.2 

-133.0 

(F-B) 55.1 

(F-B) 18 

(F-B) 25.1 

(F-B) 18 

-139.8 

-140.2 
(1) +lo9 (2) -148.7 

(1) +13.27 (2) -149.05 (1-3) 6.0 

-142.3 (F-B) 9 

-123.9 

-138.2 

-127.5 (F-B) 26.8 

-136.9 

-125.9 

-137.4 (F-B) 6 

(1) +13.17 (2) -148.7 (1-3) 5.5 

-137.5 

552 

562 

526 

569(a) 

569(a) 

570 

570 

570 

570 

570 
w 

3 

570 U 

5 70 !i 
119 B 

562W 

562(J) 

W 

526 

569(a) 

569(a) 

570 

570 

570 

570 

56%) 

119 w 
P 
N 



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

F5BBr F$1"2'Br. . . FBFS v (-120°C in S02CIF) 
(3) 

-132.7 

-135.6 

(1) -156.8 (2) -157.7 

-158.0 

-135.2 

-158.4 

-136.9 

-135.4 

-173.5 

-156 

-139.80 

-139.75 

(1) -60.6 (2) -70.5 
(3) -127.7 

(F-B) 7.3 

(2-B) 43 

(F-B) 96 

(F-B) 15.9 

(F-B) 43 

(F-B) 22 

570 

570 

581 

584(b) 

570 

581 

570 

570 

596(a) 

602 

526 

526 

531 

-161.3 575 



Fluorine bonded to bromine 

FBrOz FBr02 

F3Br0 F3Br0 

FsBrP F:"'"Br. . . F-PFS (-130' in S02CIF) 
w 

(3) 

+210 

+152 

(1) -59.9 (2) -69.2 
(3) -64.5 

519 

519 

531 

Fluorine bonded to chlorine 

FCI FCI (CI-F) 770rt10 (liquid) 520 
855*10 (gas) 

Fluorine bonded to germanium 

C Z Z F Z H ~ ~ G ~ ~ P Z  [(CH\z')2GeF")(CH2)3PC6H5]2 (diastereoisorners) [a] (1-2) 7.0 
[b] (1-2) 6.2 

Fluorine bonded to hydrogen 

CizFzHmN (CH~.CH~CHZ)~N+ HFH -149.4 522 

Fluorine bonded to iodine 

C2FBIO; F"'IF~z'(CF3C02)~ 

CSF~HSIN IF~.CSHSN 

(1) +53.6 (2) +4.1 

+10.9 

(1-2) 68 526 
P 
N 532 VI 



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 
P 
N 
ch 

(-40°C) +11.4, -102 

+4.9 
+52.6, +3.4 

Fg1306 ( I O ~ F ( ~ ) F : ~ ) ) ~  (molten) (1) +66.2 (2) +105.2 

(1) +94.0 (2) +68.7 
(3) -146.1 (4) -106.9 

(1) -146.1 (2) -114.9 
(3) -87.2 (4) -134.5 
(5) -97.2 (6) -127.3 
(7) +91.2 (8) +71.2 

(1-2) 173 

532 

532 
532 
533 

540 

(1-2) 278 (3-4) 91 542 

(1-2) 90 (2-3) 49 542 
(7-8) 257 

Fluorine bonded to iridium 

F61r IrF, -205 535 

(1) +134.8 (2) -60.3 (1-2) 54 526 

(1) +142.8 (2) -129.1 (1-2) 54 (Mo-1) 69 526 

(1) +134.8 (2) -60.3 (1-2) 54 526 



+41.2 

-114.6 

119 

522 

Fluorine bonded to niobium 

FSNb(CF3COz)- 

F”’F~’Nb(FSO3)- (CH&N+ 

F’1’F~z”b(CF-,S03)- (CH3)4Nf 

NbF‘”Fk1’OP(C6H5)zSCHz.CH3 

As above with S replaced by 0 

As above with 0 replaced by S 

(”F F 
F( 1$(2)NbF(3)Nb-F(6) \ I  

( 4 4  ‘L 

L = OP(C~HS)~SCH~.CH~ 

As above with S replaced by 0 

As above with 0 replaced by S 

-128 

(1) +184 (2) +143.6 

(1) +181.7 (2) +143.5 

(1) +120.3 (2) +151.8 

(1) +121.8 (2) +156.2 

(1) +120.3 (2) +151.8 

(1) +186.0 (2) +141.5 
(3) -60.1 (4) +159.5 
(5) +177.1 (6) +215.4 

(1) +186.8 (2) +141.8 
(3) -59.6 (4) +161*1 
(5) +177.3 (6) +216.2 

(1) +186.0 (2) +141.5 
(3) -60.1 (4) +159’5 
(5) +177.1 (6) +215.4 

(1) +117.8 (2) +148.3 

(1-2) 49 

(1-2) 49 

(1-2) 49 

(1-2) 55 (1-3) 60 
(3-6) 185 

(1-2) 55 (1-3) 175 
(3-6) 200 

(1-3) 160 (3-6) 185 

(1-2) 49 

526 

119 

119 ~ 

544(h) g 
544, P a 
543(h) 3 

543(h) 

544(h) 

544, 
543(h) 

543(h) 

544, Q 

543(h) f: 



Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 
P 
N 
W 

C28F4H30NbPZSi 
C36F4H30NbOZP; C~S[N~F~”F~~’(~P(C~H~)~)~] 

As above with 0 replaced by S 

(1) +185.5 (2) +141.3 
(3) -60.9 (4) +155.8 
(5) +176.3 (6) +213.8 

(1-2) 55 (1-3) 200 544, 
(3-6) 200 543(h) 

(1) +143.3 (2) +171.8 

(1) +144.6 (2) +174.7 

(1) +143.3 (2) +171.8 

(1) +141.9 (2) +167.3 

(1) +183.6 (2) +137.9 
(3) -64.1 

(1-2) 49 

(1-2) 50 

(1-2) 49 

(1-3) 200 

544(h) 

544, 
543(h) 

543(h) 

544, 
543(h) 

543 
544 

Fluorine bonded to osmium 

F 6 0 S  OSF6 -88.7 535 

Fluorine bonded to phosphorus 

CFzH2BNPSe PFz(NCSe)BHz 

CF2NPSe PF2(NCSe) 

CzFzHOP HC=CP(O)F, 

CzFzH30P CHz=CHP(O)Fz 

CzFzH3PS CHz=CHP(S)Fz 

CzFzHi4B4NzP B~H~PFZN(CH& (-125°C) 

-62.2 

-56.05 

-55.5 

-66.2 

-47.3 

(P-F) -1278 (F-H) 17.3 549 

(P-F) 1134 549 

(P-F) 982 556 

(P-F) 1078.5 556 

(P-F) 1118.0 556 

(P-F) 1080, 1150 (F-F) 40 557 



(CH (j2’)2PF$1’ 

As above with Cr replaced by Mo 

As above with Cr replaced by W 

N(CH,)CHZCH,.N(CH,)P(O)F 
I I 

N(CH,)CH2‘CH2’N(CH3)PF 

CH,P(O)FOCH(CH3)2 

(la) -4.14 (le) -86.2 (la-2) 13.0 (le-2) 3.3 
(P-la) 777 (P-le) 966 

-40.1 (1-2) 1.9 (P-1) 950.4 

-54.8 (P-F) 941.3 

(1) -78.0 (2) -63.2 (1-2) 60 (P-1) 74.0 
(P-2) 770 

-69.7 (P-F) 998 

(cis) -85.5 
(trans) -69.8 

-75.6 

-67.0 

-97.7 

-48.9 

(1-2) 11.4 

(P-F) 1250 
(P-F) 1250 

(P-F) 1220 

(P-F) 1226 

(P-F) 990 
(P-F) 1005 

(P-F) 933 

(P-F) 1137 

(P-F) 1045 

(P-F) 995 

558 

556 

556 

526 

563(a) 

558 

567 
567, 
568 U 

567, a 
t 568 

567, LSI 

a 

3 

cc 

568 
563(a) 

140 

140 

563(a) 

95 



430 
F

luorine bonded to an elem
ent other than carbon 
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C7F4HsCIFeNOP2 

C7F4H8MnNOP2 

WF 

\ 
P 

N+ 'N 
I II 

"'F2P* ,PF2 
N 

(1) -82.7 (2) -56.4 (1-2) 62.6 (P-1) 762 119 

-100.5 (P-F) 1095 563(a) 

(la) -47.3 (le) -66.9 (la-le) 51.7 (P-la) 796 556 

(P-2) 792 

(P-le) 951 

(la) -45.6 (la') -46.3 (la-le)= (la'-le) 52 580 
(le) -85.0 (la-la') 23 (1-2) 13 

(P-la) 818 (P-la') 820 
(P-le) 994 

-79.45 (P-F) 1027 

(1) -59.0 (2) -61.0 (P-1) 765 (P-2) 760 
582(a) 

583 

[CH3N(PF2)2laNi2 
CH~P(O)FOC~HII -98.5 

CH3P(O)FOCH(CH3)C(CH3)3 [a] -97.2 
(diastereoisomers) [b] -100.0 

CSHS.Fe(CO)[PF2.NHCH3]CI 

CH3CH2CH"'(CH3)PF:''NHCH(CH3)2 (la) -47.0 
(le) -76.6 

B 
(P-F) -1250,1270 567 

(P-F) 1040 563(a) 
(P-F) 1045 
(P-F) 1045 

563(a) 

(P-F) 1138 586 

(la-le)= (la'-le) 52 580 
(la-la') 21 (la'-2) 13 
(P-la) 792 (P-la') 836 
(P-le) 1009 

(P-F) 1168 (complexed P atom) 

(la') -58.0 

586 
1258 (uncomplexed P atom) 

P w (P-F) -1270 586 L 



Molecular formula Structure of compounds Chemical shifts (ppm) 

CSF4HlONP 

-17.4 

(1) -34.0 

+7.3 

-48.7 

Coupling constants (Hz) Ref. 

(P-F) 1156 (complexed P atom) 586 
1255 (uncomplexed P atom) 

(P-F) 550 587 

(P-F) 1162 (complexed P atom) 586 
1251 (uncomplexed P atom) 

(P-F)-1170, -1190, 1300, 586 
1245 

(P-F) -1150, -1270, -1240 586 

(P-F) -1300 (complexed P atom) 586 

(P-F) 813 (1-2) 14.2 220 
(3-4) 7.9 

(P-F) 1165 (1-2) 2.5 588 

(P-F) 1085 (1-2) 2.5 588 

(P-F) 1134 586 

3J(P-F) 16 567 

(P-F) -1150 (complexed P atom) 586 

1235 (uncomplexed P atom) 

1247 (uncomplexed P atom) 

(P-F) 1136 (complexed P atom) 586 
1260 (uncomplexed P atom) 

(1-3,4) 64 (2-3,4) 72 59 1 
(P-1) 779 (P-2) 779 
(P-3,4)., 915 
(1,2,3,4-5) 2.5 (room temp.) 



CloF4H&o04Pz As above with Cr replaced by Mo 

583 (P-1) 778 (P-2) 788 (1) -58.0 (2) -62.0 

-77 (P-F) 735 

(1) -10.3 (2) -13.8 (P-1) 1410 (P-2) 1465 

(P-F) 1157 

(-60°C) (1) -26.9 (2) -29.2 (1-3) 49 (2-3) 58 
(3) -65.5 (P-1) 808 (P-2) 800 

(p-3) 957 
(1,2-4) 3.0 (1.2-5) 12.5 
(3-4) 3.0 (3-5) 1.5 

(room temp.) 

(la) -39.0 (la’) -50 (la-le) = (la’-le) 52 
(le) -70.7 (la-la’) 12 (la‘-2) 27 

(P-la) 764 (P-la’) 796 
(P-le) 980 

-75.1 (P-F) -1 180 

-38.0 (P-F) 824 

-41-9 (P-F) 822 

(-120°C) (1) -14.4 (2) -16.8 (P-1) 655 (P-2) 652 
(room temp.){ (1,2-3) 3.0 (1.2-4) 13.0 

[a] -63.6 
[bl -64.7 

[a] -64.7 
[b] -65-4 

(P-F) 1180 
(P-F) 1158 

(P-F) 1170 
(P-F) 1156 

572 

593 

586 

591 

!z 580 

8 a 
s 
’Q 

594 

220 

220 

591 

595 

595 
3 



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

C184Hl004P~W As above with Cr replaced by W La] -66.1 
[b] -66.1 

Cia6CozOloPzRhz CozRhz(CO)lo(PF3)z -40°C [a] -10.5 
(several isomers) [b] -11.5 

[c] -13.6 
[d] -14.7 

(1) -43.2 

-78 

-70.4 

-39.8 

(1) -40.5 

-77.3 

(-95 “C) -36.3 and -63.5 
(ratio 1 : 2 : 4) 

(P-F) 1160 
(P-F) 1141 

(P-F) 1416 
(P-F) 1431 
(P-F) 1460 
(P-F) 1460 

(2-3) 8.3 (P-1) 808 

(P-F) 729 

(P-F) 1155 

(P-F) 1011 

(P-F) 826 

(2-3) 8.3 (P-1) 820 

(P-F) 962 

(P-F) 775 and 933 

(-80°C) (1) -46 (2) -58.6 (1-2) 15.7 (P-1) 875 
(P-2) 987 

595 

593 

2 
220 g 

586 E 

0 
3. 

w 572 0 , 

8 
m 597 

!L 
tD I - 220 

220 4 
3 

600 

600 



,CHZC6HS 

C1~6HZZClz0~P4 trans-isomer of above 

600 (P-F) 922 and 900 (-90 “C) -584 and -71.2 
(ratio 4 : 1) 

(1-2) 14 (1-3) 55 (-50°C) (1) -40.8 (2) -43.2 
(3) -65.6 (2-3) 56 (P-1) 823 

(P-2) 821 (P-3) 961 
(room temp.){(1,2-5) 3.0 (3-5) 3.0 

(la) -394 (la’) 47.6 (la-le)= (la’-le) 52 
(le) -70.0 (la-la‘) 15 (la’-2) 23 

(P-la) 775 (P-la’) 806 
(P-le) 972 

(1,2)*” -54.4 (3) -68.8 (1,2-3)av 4.7 (1,2-4) 3.0 
(3-4) 3.0 (P-1,2) 753 
(P-3) 870 

(1) -40.1 (2) -18.0 (P-1) 640 (P-2) 550 
-18.8 (P-F) 1230 3J(P-F) 5.0 

4J(F-F) 4.0 

-32.9 (P-F) 1453 

-26.2 (P-F) 772 

591 

580 

591 

w 

587 B 

60 1 
LSI 

601 

597 

-58.8 (P-F) 705 606 

-85 (P-F) 1061 597 
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luorine bonded to an elem
ent other than carbon 
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CzP4H1608P4Pt As above with Ni replaced by Pt 

As above with 0 s  replaced by Ru 

As above with C1 replaced by H 

-13.8 

-55.1, -38.8 

-59.2, -40.3 

-44.8 
-46.6, -35.4 

-27.8 

-40.8 

-40.0 

-39.9 

(1) -40.3 (2) -39.0 

-31.3 

-38 

-18.4 

- 12.4 

(1) -7.4 (2) -10.3 

(1) -13.2 (2) -4.2 

-8.3 

'J(P-F) -1359.3 
3/(P-F) +34*2 
4J(F-F) +8.4 
2J(Pt-F) *1445.1 

(P-F) -1080 

(P-F) 656 

(P-F) 648 

(P-F) 644 

(P-F) 645 

(Pl-1) 650 (P2-2) 635 

(P-F) -1 100 

(P-F) -1 120 

(P-F) 1234 

'J(P-F) 1285 
3J(P-F) 3-5 

(1-3) 37.0 (2-3) 15.9 
(Pl-1) 1346 (P2-2) 1254 
(Pl-2) 10.9 (P2-1) 3.5 

(1-3) 36.0 (2-3) 4.9 
(P-1) 1350 (P2-2) 1244 
(Pl-2) 5.0 (P2-1) 1.0 

+(P1-2) (pl-l)} 1296 

607 

5 94 

5 94 

594 

594 

587 

587 

587 

587 
w 
U 
0 

587 

594 : 
610 B 

a 

w 60 1 

60 1 

288 

288 

611 

(P1-2)-2 w 
4 



P 
W Molecular formula Ctructure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 0 

As above with 0 s  repiaced by Ru and CI replaced 
by H 

As above with 0 s  replaced by Ru and C1 replaced 
by BF4 

p(C6H5)3 

-6.8 +(P1-2) (p1-1)}1291 

(Pl-2) 5.1 

(1) -13.3 (2) -1.1 (1-3) 28.0 (2-3) 3.0 
(Pl-1) 1281 (P2-2) 1211 
(Pl-2) 2.0 (P-2) 1.0 

-12.6 (P-F) 1305 

(1) -6.2 (2) -2’l.Y (Pl-1) 1300 (P2-2) 1096 
(P2-1) 5.7 

(1) -13.4 (2) -1.8 (1-3) 36.0 (2-3) 10.5 
(P-1) 1351 (P2-2) 1244 

-78.8 

-80.0 

-4.7 

-21.8 
-22.2 
-32.3 
-33.3 

(P-F) 954 

(P-F) 957 

(P-F) 1257 

(P-F) 1079 4J(F-F) 21 
(P-F) 1137 
(P-F) 1131 
(P-F) 1116 

61 1 

288 

3 
0 
1. 
(0 

g c 611 
a 
z 
: 
% 

E 

?: 

: 
s 
Ir 
e 
- 
U 573(a) 8 a 

573(a) 

60 1 

601 
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

F4H3BP2Se F$1’P-Se.PF$z’.BH&3’ 

-8.5 
-2.4 

-49.1 

-47.6 

(1) -57.8 (2) -56.6 

(1) -59.2 (2) -55.2 

(1) -81.7 (2) +75.3 
(3) +61.2 

(-38°C) -4.3 
(-104OC) -4.1, -8.0 

-19.0 

(Pl-1) 1138 (P2-2) 1157 
3J(P-F) 4.5 

3J(P-F) 4.5 
(Pl-1) 1153 (P2-2) 1193 

(P-F) 11 11 
1122 
1139 
1148 
1104 
1094 

(P-F) 1284 
(P-F) 1304 (Se-F) 165 

(P-F) 798.7 (1-2) 120.8 

(P-F) 799.3 (1-2) 119.8 

(Pl-1) 1336 (P-2-2) 1267 
(2-3) 19 

(Pl-1) 1320 (P2-2) 1277 
(2-3) 21 

(P-F) 1013 

(P-1) 1078 (1-2) 2.0 
(2-3) 219 (Se-2) 1407 

(1-2) 16 (Rh-1) 16 

(P-F) 1039 

612 

612 

612 
527 

530 

5 30 

523 

523 

527 

539 

545 

545 

527 



(24°C) -4.4 
(-20 "C) -4.0, -4.6 

(24°C) -2.8 
(-20 "C) -0.5, -4.4 

545 

545 

Fluorine bonded to platinum 

-364 

+3966*50 (Pt-F) 1072 
585(h) 

535 

Fluorine bonded to sulphur 

CFH3C102S CH; OSOCIF- +90.8 

(1) +63.9 (2) +65.2 (1-2) 3.75 (1-3) 2.6 
17 

550 

(la-le) 72.0 (la-2) 15.5 10 
(le-2) 12.2 

(1-2) 154.4 (1-3) 10.5 551 

(-100°C) (la) +58.0 (le) -51.8 

(-150°C) (1) +59.0 (2) +53.6 
(2-3) 9.7 (2-4) 58.1 

a 
+71.3 (1-2) 3.65 552 t 



e 
Q Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. h) 

CZFClsN30PS 

CH3QSF:”’ F’Z’F~3’SbF‘4’SbF4F- 

(-100 “C) (la) +454 

(la) +52 

(1) +57.3 

(1) +92 
(3) -113 

(1) +22 
(3) -112 

+64.0 

+76*9 

+46-3 

(1) +69.86 

(1-2) 9.8 

(le) -47.7 (la-le) 62.7 

(le) -48 (la-le) 67 (la-C) 11.8 
(le-C) 19.1 (2-C) 323.6 

(2) +55.9 (1-2) 153.3 

(2) -136 (2-3) 100 (3-4) 60 
(4) -90 

(2) -134 (2-3) 100 (3-4) 60 
(4) -89 

(P-F) 7.0 

(2) +65.0 (1-2) 4 (1-3) 3.5 

55 1 

10 

555 

18 

537 a. 
B 
m 

3 

t 537 
ii 

550 3 

z m 
0 m 
E 
P 

30 Po 

r 
P 

Po 

t 
cc 
T 

0 

U 

33 

550 
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P 
Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. P 

As above with Si replaced by Sn 

(CH3)3SiN=SF$”=N-CF(0) 

+84.9 

+73-8 

A+71.55 B+71.90 1 +73.87 
(two isomers) 

(1) +63.3 

+73-95 

(A-B) 19 

(1) +32.5 (2) +72.6 ( 1  -2) 60 

+53.5 

525 

P 

I 

414 

525 
c 
0 
1. 

B 
: 
% 525 

E 
P 37 

525 
r 

526 

521 
11  
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a 
Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 8 

37 P 
0 
3. 
m 

11 

+13.1, +71.6 

+64.2 

(1) +113.4 

(1) +33*1 (2) +85.6 (1-2) I5 

+61.14 

525 E 

e 
P 
2 

I 
= 

31 ig 
n 
4 
g 414 

119 

(1-2) 1.90 (1-3) 0.96 413(n) 
(14) 0.68 

114(c) 



As above with CI replaced by NOz 

As above with C1 replaced by H 

As above with C1 replaced by OCH3 

[(C6Hs)zNlzSm 

(1)  -39.3 (2) +13.3 (1-2) 14 

+39.0 

+102.9 

+60.5 

+51.8 

+14.1 

119 

114(c) 

414 

11 

11 

11  
521 w 

u 

a 
11  0 

B 
414 8 

rA 
525 

609 

525 



Q 

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

+69.9 

+44.9 

+73.0 

+66.7 

+43 

+39.6 

(1) -136.3 (2) -97.6 
(3) +46.5 

(1) -85.0 (2) -118.8 (1-2) 135 
(3) +47.0 

(1) -140.3 (2) -105.6 (1-2) 105 (2-3) 52 
(3) -79.8 (4) -127.9 (3-4) 75 (3-5) 95 
(5) -95.1 (6) -119.2 (4-6) 105 
(7) +47*4 

613 

613 

521 
11 3 

g 
I 19 3. 

525 c 
t 

P 528 (D 
3 

19 a c 
19 

19 
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Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 

ClzFZHSCrFeO7Sb 

ClZFzHSFeO7SbW 

C13FzHsCrMoOsSb 

C13FzHSCr08SbW 

C13FzHsMoOsSbW 

Ci1FzHi3Sb 

SbFi 

-103.4 

-108.0 

-106.3 

-108.8 

-110.4 

-137.1 

-153.2 

-234.0 

-234.6 

-237.0 

-127.7 

(1) -91.9 

-115.8 

598 

598 

598 

598 

598 

(1-2) 5.0 (1-C2) 16.7 575 
(1-C3) 13.8 (1-C4) 5.0 

(F-C1) 15.4 (F-C2) 4.9 575 

598 

598 

598 

575 (1-C2) 21.0 (1-C3) 13.5 
(1-C4) 4.5 

19 

19 



Fluorine bonded to selenium 

F I S ~ O ~ S ~ ~  As(OSeF$%O’), (1) +78.2 (2) +74.3 (1-2) 230 (Se-1) 1316 539 
(Se-2) 1351 

Fluorine bonded to silicon 

-134.6 

(1) -125.7 (2) -131.9 

(1) -124.3 (2)-173.0 

-133.7 

-147.5 

-122.7 

(1) -176.3 (2) -133.9 

-124.1 

-132.8 

-176.0 

(1-2) 14.80 (2-3) 7.41 

&(Si-F) +J(Si-SiF)] 194 
(1-2) +4.8 or -5.9 
(1-3) 17.1 (2-3) 9.2 

(1-2) 9.85 (2-3) 8.15 
(Si4-1) 368.4 
(Si4-2) 56.6 (Si5-1) 42-4 
(Si5-2) 296.2 

(Si3-1) 334.2 
(Si4-1) 534  

(1-2) 8.03 (1-5) 13.13 

(1-2) 0.9 

(1-2) 9.63 (2-3) 8.33 
(Si5-2) 341.8 
(Si4-2) 39.4 

(Si-F) 259 

(Si3-1) 347-7 
(Si4-1) 29.6 

(Si4-1) 302.8 (Si5-1) 35.08 

(1-2) 4.3 (P-F) 3.8 

(1-2) 8.12 

(1-2) 9.02 (1-3) 8.93 

522 

554 

560 

554 
w 
s 

554 * 

r 
i a 

565 

554 

554 

565 

554 

554 Q 
3 



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

-106.7 

-146.2 

-128.8 

-175.7 

-145.9 

-146.63 

-197.6 

(P-F) 6.1 

(1-2) 5.85 (P-F) 3.35 
(Si-F) 267.5 

(Si3-1) 307.1 
(Si4-1) 26.7 

(1-2) 8.57 

(1-2) 1.6 

(1-2) 88.0 (1-3) 0.7 

-143.1 

-146.7 

-146.2 

-187.1 

-137 

-123.6 

(P-F) 5.2 (Si-F) 185 

(P-F) 5.55 (Si-F) 184.5 

(1-2) 1.0 

571(b) 

565 

565 

554 

577(b) 

578(b) 

579(b) 

522 

565 

565 

579(b) 

585(h) 

(1-2) 4.0 (P-F) 1.15 565 
(Si-F) 257.5 



CH~z’(CH2~~”F‘’’(CH3).CH‘3’(CH3).SCH=CH2 
(mixture of diastereoisomers) 

(CH3.CHz)3P=N.SiF“’(CHF’)2 

-123.5 

-127.6 

-127.7 

-190.8 

I 
SiF”’(CH,f;’ 

H 
HH 

(CH ,):2’SiF“’CH CH ,.SiF( CH 3)2 

CH3CH2.CH(CH3)SiF~’.NH‘Z’C(CH~’)3 -138.3 

CH3CHzCH(CH3)SiF~’‘2’.N(CH:3‘CH3)z -144.2 

CH~.CHZ.CH(CH~).S~F:‘”~’.NCH:~’[S~(CH:~’)~] (1) -140.9 (2) -139.0 

-145.7 

(1)(2) -127.6, -128.8 

(1-2) 4.2 (P-F) 1.7 
(Si-F) 256.5 

(1-2) 7.3 (1-3) -1.8 

(1-2) 5.9 (P-F) 0.3 
(Si-F) 267 

(1-2) 5.9 (P-F) 0.8 
(Si-F) 267 

(1-2) 7.2 (1-3) 1.0 

(1-2) 7.5 

(1-3) 7.5 (2-4) 6.0 

(1-2) 3.0 (1-3) 0.5 
(Si-1) 277.7 

(Si-1.2) 286.9 
(1-2) 42 (1,2-3) 1.5 

(1-2) 4.2 (1,2-3) 1.2 
(1,2-4) 0.7 
(Si-1.2) 288.7 

(1-2) 39 
(1-3)(2-3) 4.6 
(Si-l)(Si-2) 274 

565 

589 

565 

565 

579(b) 

U 

590 ~ x 
a 
8 
z 

590 

577(b) 

577(b) 

577(b) 



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

-143.83 

-123.7 

-146.4 

-146.6 

-146.7 

-128.2 

-152.48, -152.68 

-136.5 

-123.7 

-123.4 

-123.7 

(1-2) 5.6 

(1-2) 4.3 
(Si-F) 258 

(1-2) 7.5 

(P-F) 5.25 

(P-F) 4.5 

(P-F) 4.8 

(1-2) 6.05 
(Si-F) 267 

(1-2) 3.5 

(1-2) 6.0 

(1-2) 7.5 

(1-2) 4.2 
(Si-F) 259 

(1-2) 4.1 
(Si-F) 256 

(1-2) 4.1 
(Si-F) 256 

(1-3) 1.2 

(P-F) 3.2 

(Si-F) 184.5 

(Si-F) 180.5 

(Si-F) 181 

(P-F) 2.2 

(1-3) 0.5 

(P-F) 0.85 

(P-F) 1.5 

(P-F) 0.45 

578(b) 

565 

590 

565 

565 

565 

565 

578(b) 

571(b) 

590 

590 

565 

565 

565 



(1) -133.3 (2) -129.9 

(CH3)zN.NHSi(CH$2’)2N[SiF~’C(CH$3’)3]NiCH3)2 

(CH3)2 

HN/SkNSi(CH,)2F 
(CH,),Si,/i(CH,)(~’ I I  

I 
Si(CH,):2’F‘1’ 

(CH$z’)zN.NSiF~’(CH3.CH.CHzCH3)2 

C6H5.SiF“’CH$2’-NHC(CH$3’)3 

(CH3.CH2.CH2)3P=N.SiF“’(CH~’)2 

(1) -130.2 (2) -127.9 

-146.88 

-191.2 

-139.35 

-139.6 

-127.8 

-126.5 

-127.2 

(1) -141.1 (2) -139.9 

-126.6 

(1) -128.8 (2) -126.3 

-152.62 

(1-2) 40 (1,2-3) 0.7 
(1,2-4) 2.5 (1.2-5) 0.5 
(Si-l,2) 293.9 

(1-2) 41 (1-3) 0.7 
(2-4) 0.9 (Si-1.2) 291.7 

(1-2) 0.8 (1-3) 1.1 

(1-2) 5.7 (1-3) 0.6 

(1-2) 0.9 

(1-2) 5.4 (1-3) 0.3 

(1-2) 5.75 (P-F) 0.2 
(Si-F) 267 

(1-2) 5.7 (P-F) 3.25 
(Si-F) 264.5 

(1-2) 5.8 (P-F) 2.15 
(Si-F) 264.5 

(Si-l,2) 289.3 
(1-2) 41 (1,2-3) 1.5 

(1-2) 1.4 (1-3) 1.4 
(1-4) 0.8 

(1-2) 40 (1,2-3) 1.1 
(1.2-4) 0.7 (Si-1.2) 2944 

(1-2) 0.9 

577(b) 

577(b) 

578(b) 

579(b) 

a 
578(b) g 

571(b) a 
8 

565 z? 

c 

565 

565 

577(b) 

571(b) 

577(b) 

A 
578(b) 



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

[(CH,),C],P= N.SiF:”CH 

-139.9 

-200.90 

(1) -126.0 (2) -123.4 

-146.4 

-146.3 

-146.9 

-137.4 

-123.9 

-123.7 

-123.7 

-122.7 

-111.0 

-145.2 

(1-2) 1.6 (1-3) 1.0 
(Si-1) 267.9 

(1-2) 73.0 (1-3) 0.7 

(1-2) 7.5 

(1-2) 40 (1-3) 0.8 
(2-4) 0.7 (Si-1,2) 296.0 

(P-F) 5.25 (Si-F) 185.5 

(P-F) 4.8 (Si-F) 182.5 

(P-F) 3.7 (Si-F) 175 

(1-2) 1.0 (1-3) 0.7 

(1-2) 4.15 (PP)  0.9 
(Si-F) 259 

(Si-F) 256.5 

(Si-F) 253 

(1-2) 4.2 (P-F) 0.9 

(1-2) 4.05 (P-F) 3.2 

(1-2) 3.5 (1-3) 0.3 

577(b) 

579(b) 

590 

577(b) 

565 

565 

565 

522 

571(b) 

565 

565 

565 

522 

571(b) 



I 
SiF"'(CH3CHCH,CH3)2 

-127.8 

-127.4 

-126.0 

-166.4 

(1)(2) -131.6, -128.7 

-145.20 

-146.6 

-132.2 

(1-2) 5.85 (P-F) 0.2 565 
(Si-F) 267.5 

(1-2) 5.7 (P-F) 2.15 565 
(Si-F) 266.5 

(1-2) 5.9 (P-F) 5.65 565 
(Si-F) 264.5 

(1-2) 1.3 
'J(Si-F) 286.4 
3J(Si-F) 7.3 

(1-2) 41 (1,2-3) 0.8 
(Si-1,2) 289.3 

(1-2) 7.5 

(1-2) 45 (Si-1,2) 281 
(1-3)(2-3) 4.7 

(1-2) 0.4 

(1-2) 7.5 

(1-2) 5.3 (Si-F) 296.6 

579(b) 

592(b) 

578(b) 

571(b) 

590 

603(b) 



(41 LS 

06s 

06s 

8.821- %.LEI- 

w 



(1) -141.0 (2) -137.4 

C,H , SiF“’(CH 3)’3’N 1 B C H !  SiFi2’C(CH3)’t’ 

“’H,C I 

As above with C& and C(CH3)3 groups interchanged (1) -143.8 (2A) -133.9 
(2B) -131.7 

As above with CH3 and C(CH3)3 groups interchanged (1) -151.0 (2A) -128.0 
(2B) -124.0 

( g - I 3 ) 2  (1) -190.4 (2) -189.1 
HN’ ‘N-SiF‘2’(C,H,)CH~’ 

I I  
(CH3),SI, /Si(CH3)2 N 

I 
SiF‘”[CH ,CH(CH ,),I2 

[(CH,),CHCH,],SiF“’N ( H ~ H ~ S i F ~ ’ . C H z C H ( ~ H 3 ) 2  

(1) -135.9 (2) -128.8 H3C 

(1) -140.3 (2) -135.2 

C,H,SiF‘1)(CH3)’3’N f@H] SiFF’C,H, 

(1) -153.4 (2) -129.4 

[(CH3),CI2SiF“’N SiFF’C,H, 

(1-3) 6.4 (2-4) 1.2 603(b) 
(Sil-1) 2881 (Si2-2) 293.0 

(1-2) 0.6 (1-3) 6.2 603(b) 

(Sil-1) 302.6 
(Si-2A) 272.1 

(1-4) 1.0 (2A-2B) 42 

(2A-2B) 43 (2A-3) 5.1 603(b) 
(2B-3) 1.0 (2-5) 2.5 

(2-3) 7.5 579(b) 

(Si-1) 304.0 (Si-2) 284.4 603(b) 

(1-2) 0.7 (1-3) 6.4 603(b) 
(Si-1) 287.5 (Si2-2) 269.8 

(Si-1) 313.7 (Si-2) 274.5 603(b) 



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

(CH$3’)3CSiF‘’’(C6H,)N 

(1) -150.7 (2A) -129.8 
(2B) -126.0 

As above with CH2CH(CH3)2 replaced by C(CHkS’)3 (1) -152.0 (2A) -135.4 
(2b) -134.4 

CH~’SiF“’(C6H,)CH, CH,- 

-127.4 
H \ _ / C H 3  i 

[(CH3.CHZ.CH2)4N]2SiF6 

(1) -149.7 (2A) -135.3 
(CH$3’)3CSiF“’(C6H,)N [@H3]SiF:’C6H, (2B) -133.3 

[(CH3CH2.CHz)4N]2[C6HsSiF“’F~2’] (1) -121.3 (2) -114.5 

SiF4 -162 

-113.7 

(1-3) 1.1 (2A-2B) 44 
(2-4) 3.0 

(1-3) 1.0 (2-5) 1.0 
(2A-2B) 39.0 

(1-2) 7.5 

(1-3) 1.0 (2A-2B) 42 

(1-2) 11.0 

(P-F) 1.8 

(Si-F) 308.0 (F-F) 2.6 

603(b) 

603(b) 

590 

522 

603(b) 

608 

522 

541 

541 

Fluorhe bonded to tin 

CgF6H24N206S2Sn C~~-S~F:”F:~’(FSO~)~- [(CH3),NtI2 

CSF6H24N206S2Sn r r ~ n s - S n F ~ ( F S 0 ~ ) ~ -  [(CH3),,N+I2 

(F(1) trans to FS03) 
(1) -142.6 (2) -134.9 (1-2) 54 

-134.7 

119 

119 



C1,,F10H24N206S2Sn C~S-S~F:"F:~'(CF~SO~):- [(CH3)4N']2 

C10F10H24N206S2Sn rrans-SnF4(CF3SO3);- [(CH3)4N+]2 

(F(1) trans to CF3S03) 
(1-2) 5 5  (1) -139.1 (2) -129.8 

-130.3 

119 

119 

Fluorine bonded to tantalum 

C2F802Ta- 

C3FH9CI4O4PTa 

C3F2H9CI3O4PTa 

L=(CH30)3PO 

L =  (CH30)3PO 

L=(CH30)3PO 

L = (CH3Oj3PO 

L = (CH30)3PO 

(1) +73.7 (2) +56.6 (1-2) 27.5 

+115.44 

+179.52 (P-F) 9 

+103.06 

+123.88 

(1) +161.86 (2) +99.4 (1-2) 33 (P-1) 9 

526 

564 

a 

3 

5 64 U 

E 
L 

v) 

564 

564 

5 64 

& s 



462 

d
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m
 

W
 

m
 

h
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3
 

v
 

0
 

r- 
0
0
 

N
 

+ h 
t! 

9\ 
d
 

v
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0
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- v
 

3
 

0
 

a, 

Y
 

a X
 II 

e
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k
k
 

A*t, 

E
z

 

c 0, 
s %

 
3 

F
luorine bonded to an elem

ent other than carbon 

d
Z
W
 

W
 

N
 

v
l

-
v

l
 

d
 

d
d

 
W

 
w

\
o

 
v
, 

v
l
v
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3 in
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h
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h
 

3
 

d
 

v
 

d
 

v
 

W
 

v
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m
 

N
 

h
 

h
 

?
 

3
 
1
 

?
 

d
 

v
 

m
 

0
 

c: 
2 2 + 

x2 + h
 

h
 

c! 
t! 

v
l 

v
l 

z 
2 

b, 
f 

+ 
+ 

0
 

a, 

Y
 

p 11 
e
)
 t
j
t
,
 

L4 -a - 
E

 

v
l 

m
m

 

h
 

t! 

CI 
h

 

3
 

k v 

h
h

h
 

t
!
c
!
t
!
 

Z
Z

 
3

3
 

v
l

w
 

N
N

 

+
+

 
E
S
 



C 14F5H IS 02PTa 

CI~FSHISPSZT~ 
C14FloHlSOPSTa 

As above with S replaced by 0 
As above with 0 replaced by S 

(”F F 
F“’Fiz’TaP3‘Ta-F‘6’ 

\ I  

( 4 4  \ L 

L = OP(C~HS)~SCH~.CH~ 

C14F10H1502PTa2 As above with S replaced by 0 

C14FloH,SPS2Ta2 As above with 0 replaced by S 

ClsF5H1zC130PTa TaF“’F~z’(pCIC6H4)3P0 

Cl8F5HlZCl3OPTa As above with m-isomer 

C18F5H12N307PTa 
CisF5HisOPTa TaF!,%‘Z’OP(C6H5)3 

As above with pC1 replaced by mNO, 

+37 

+37 

(1) +50.7 (2) +77.5 

(1) +51.2 (2) +79.4 

(1) +50.7 (2) +77.5 

(1) +111.7 (2) +65*9 
(3) -86.4 (4) +79.5 
(5) +102.3 (6) +122.7 

(1) +112.0 
(3) -86.1 
(5) +103.4 
(1) +111.7 
(3) -86.4 
(5) +102.3 

(1) +52.3 

(1) +54.0 

(1) +54.6 

(1) +49.1 

(2) +66*2 
(4) +80.3 
(6) +123.7 
(2) +65.9 
(4) +79.5 
(6) +122.7 

(2) +79.6 

(2) +83.2 

(2) +87.5 

(2) +73.9 

(1) +110.9 (2) +65.5 
(3) -87.0 (4) +77.9 
( 5 )  +99.9 (6) +119.5 

(1) +47.4 (2) +70.2 

(1) +48.0 (2) +72.1 

(1-2) 28 

(1-2) 28 

(1-2) 28 

(1-2) 30 (1-3) 160 
(3-6) 175 

(1-2) 30 (1-3) 140 
(3-6) 180 

(1-3) 160 (3-6) 175 

(1-2) 26 

(1-2) 26 

(1-2) 26 

(1-2) 29 

(1-2) 30 (1-3) 165 
(3-6) 200 

(1-2) 28 

(1-2) 28 

572 

572 

544, 
543(h) 

544(h) 

543(h) 

544(h) 

U 
0 

543(h) = t 
t 
2 605(h) 

605(h) 

605(h) 

544, 
543, 
605(h) 

544, 
543(h) 

605(h) 

605(h) 6 



P 

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

C21F5H2104PTa TaF”’Fk2’(pCH30C6H4)3P0 

C28F4H3002P2S2Ta+ C~~-[T~F:”F:”(OP(C~H~)~SCH~.CH~)~]+ 

C28F4H3~02P&Ta+ trans-isomer of above 

C28F4H3004P2Ta+ c~~-[T~F:”F:~’(OP(C~H~)~OCH~CH~)~]+ 

C28F4H3004P2Ta+ trans-isomer of above 

Cz8F4HS0P2S4Ta+ c~~-[T~F:”F:”(SP(C~H~)~SCH~CH~)~]+ 

C28F4H30P2S4Ta+ trans-isomer of above 

C36F4H3002P2Ta+ Cis-[TaF:1’F:Z’(OP(C6H5)3)z]+ 

(1) +46.0 (2) +60.9 (1-2) 26 

(1) +67.5 (2) +93.3 (1-2) 28 

+66.5 

(1) +69.4 (2) +96.5 (1-2) 28 

+68.5 

(1) +67.5 (2) +93.3 (1-2) 28 

+66.5 

(1) +66.1 (2) +85.9 (1-2) 28 

(1) +108.0 (2) +63.8 (1-3) 165 
(3) -88.8 

605(h) 

544(h) 

544(h) 

544, 
5543(h) . ,  

544, z 
543(h) 8. 
543(h) g 
543(h) 

1 
3 

. .  
1 
3 
e 

543 
544 e 

Fluorine bonded to tellurium 

C2F4H6O2Te t ran~-TeF~(0CH~)~ 

C3F3H903Te ~ ~ C - T ~ F ~ ( O C H ~ ) ~  

C3F3H903Te mer-TeF“’F$*’( OCH3)3 
C3F4H80ZTe F‘l’ 

CH3CHZO -3o$p: 

F 

-61.6 

-58.1 

(1) -59.7 (2) -67.9 (1-2) 134 

(1) -58.72 (1-2)(1-3) 152.7, 155.4 
(2)(3) -48.39, -50.57 (2-3) 171‘3 

559 

559 

559 

566 
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Molecular formula Structure of compounds Chemical shifts (pprn) Coupling constants (Hz) Ref. b 
(1) -55.9 (2) -51.1 

-49.6 

-38.3 

(1) -48.0 (2) -56.9 

(1) -58.9 (2) -56.5 

-54.7 

-54.1 

-58.9 

-54.1 

-59.1 

-58,7 

-60.6 

-46.3 

-53.4 

-58.4 

-60.5 

-49.9 

-56.4 

-64.0 

-60.5 

(1) -27.7 (2) -35.9 
(3) -51.8 (4) -40.7 

(1-2) 137 559 

559 

559 

(1-2) 158 559 

(1-2) 143 559 P 
5 
5’ 559 

559 0 

1 
559 1 

n 
U 

t 
6 
m 
b 

z 

559 

559 

559 ! 
5 

559 5 
3 

559 6 
a 

559 5 

559 

0 
559 

559 

559 

559 

559 

(1-2) 174 (2-3) 181 546, 
547 



(1) -20.7 (2) -51.7 (2-3) 182 
(3) -40.3 

(1) -39.4 (2) -47.2 

(1) -34.3 (2) -44.1 

(1) -51.5 (3) -51.6 
(2)(4) -39.7 (5) -3.3 

(1) -50.6 (2) -38.2 
(3) +3-9 

(1) -48.0 (3) -48.1 
(2)(4) -36.9 (5) +14.2 

(1)(2) -48.5 

(1) -49.4 (2) -37.3 

(1-2) 193 (Te-1) 3643 
(Te-2) 3568 

(1-2) 188 (Xe-1,2) 61 f l  

(1-2) 183 

(1-2) 174 (3-4) 174 

(1-2) 177 (Te-1,2) 3587 

(Te-1,2) 3715 

(1-2) 189 

+121 

+277.5 

(1) +276.9 

546, 
547 

539 

548 

547 

546, 
547 

539, 
547 

546, 
547 

536 
547 w ~ 

r 
0 

s 
1 

585(h) @ 

119 

119 

Fluorine bonded to uranium 

F6U m6 +764 

+764*5 
+764*5 

(1) +759.5 (2) +785*7 (1-2) 9 

536, 
524 

535 

536 5 



Q 

Molecular formula Structure of compounds Chemical shifts (ppm) Coupling constants (Hz) Ref. 0 
~~ ~~ 

F1402Te~U cis-F:”UF:”(OTeFS)2 (1) +772.5 (2) +796.4 (1-2) 14 536 

F1402Te~U t r~ns -F~U(0TeF~)~  +802.4 536 

Fls03TeJJ syrn-F&”U(OTeF~)3 (1) +778.3 536 

FISO~%U ~syrn-F“’UF~~’(0TeF~)~ (1) +783.7 (2) +806.2 (1-2) 22 536 

C ~ S - F ~ U ( O T ~ F ~ ) ~  +784.5 536 2 
536 5 

5 
B 
% Fluorine bonded to vanadium a 
B 

C4F11H12N03SV2 F”’VF~2’.F”’.VF~4’(FS03)- (CH&N+ (1) +489 (2) +421 (1-2) 110 (3-4) 120 119 W 

B 
3 

(CF3C02) (3) -14 (4) +254 5 

F2204Te4U 
F z z O ~ T ~ ~ U  rmns-F2U( OTeF5)4 +811.4 

U 
Fz6osTesu Fu(0TeFs)~ +787.0 536 

3 

6 

6 

(4) +416 

p1)VFf),F(3) (4q(4’ (5) +236 

C4Fis04Vi (CF,CO,) (1) +492 (2) +421 (1-2) 90 526 

5 

3 

F‘S’ 

f 
n 

0 
3 

C5F13H12N03SVZ F“’VF~’.~3’.VFk4’(CF3S03)-(CH,),N+ (1) +492 (2) +422.2 (1-2) 120 (3-4) 120 119 
(4) +416.8 

Fluorine bonded to tungsten 

(1) +65.6 (2) -145.0 (1-2) 57.3 (W-1) 72 526 
(W-2) 48 

(1) +57.3 (2) -67.1 (1-2) 51 (W-1) 73 526 
(W-2) 60 
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470 Fluorine bonded to an element other than carbon 

Miscellaneous studies 

F- 19 NMR has been used to characterize various organometallic species 
in solution. Thus the reaction of KrF2 with AsFS, SbFs, and PtF6 gives 
salts of the form KrF+MF6-, KrF+Sb2FI1-, Kr2F3+MF6-, and 
Kr2F3+.xKrF2.MF6-. (614) The exchange products between GeF62- and 
Ge(NCS)4, in various ratios, have been studied, (615) as have the gaseous 
products formed during the exposure of SF6 to a high-current arc. (616) 
Equilibrium studies have been made of the covalent and ionic forms of 
various alkoxyphosphoranes (617) and the investigation of HF and neutral 
organophosphorus compounds has shown the formation of solvates with 
subsequent dissociation and association of HF in the organic phase. (618) 
Structural studies have shown that -OSeFS and -OTeFS groups have higher 
electronegativities than F. (619) 

Thermodynamic parameters, determined by F- 19 NMR, for the exchange 
of the fluoro ligands of BeF42- (620) and methyl tetrafluorosilicate anions 
(621) have been reported, as have the equilibrium constants for the inter- 
conversion of HF, HF2-, and HzF2. (622) 

Rotational and vibrational motion in SiF4, BF3, and SF6 have been 
examined by the observation in the change of the F-19 chemical shifts with 
temperature and pressure. (294, 295) Contributions of 'Li+ to F-19 relax- 
ation rates in 7LiBF4 and 6LiBF4 solutions in D20 have been evaluated. 
(623) 



IX. FLUORINE NMR STUDIES IN THE SOLID STATE, 
EXCLUDING POLYMERS 
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Molecular formula Structure Ref. 

723 
724 
725 
726 
727 
727 
727 
727 
728 
69 1 
696 
696 
692 
693,694 
692 
695 
696 
702,703 
704,703 
703 
703 
696 
703 
703 
705 
697,692 
698,699,692 
692 
700 
701 
692 
719 

703 
703 
696 
706 
707 
708 
709 
710 
71 1 
712 
713 
714 
696 
710 
692 
692 
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Molecular formula Structure Ref. 

692 
692 
692 
715 
716 
717 
718 
692 
692 
692 
692 
720 
721 
729 
722 
722 
722 



X. FLUORINE NMR STUDIES OF POLYMERS 

The table is ordered according to the monomers forming the polymer, 
with the lowest molecular weight monomer appearing first. 



This Page Intentionally Left Blank



Fluorine NMR studies of polymers 477 

Molecular formula of 
monomer components of polymer 

Structure of monomer components 

CZm3/C3F6 CHZ=CHF/CF3'CF=CFZ 
CZ~%/C~F~HZ CHz=CHF/(CF3)zC=CH2 
CZm3 CHz=CHF 
CZF4/C3F6 CFZ=CF~/CF,.CF=CF~ 
C Z F ~ / C ~ F ~  CFz=CFZ/CF3'CF=CF2 
C Z F ~ / C ~ H ~  CF~=CFZ/CH~*CH=CHZ 
C4F6 CFz=CF.CF=CFz 
C8FH7 ~ F * C ~ H ~ * C H = C H Z  
CSFH7 mF.C6H4.CH=CH2 
Miscellaneous studies: various fluorinated polymers have been studied 

Ref. 

730 
73 1 
732,733 
734 
735 
736 
737 
738 
738 
756 
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XI. FLUORINE NMR STUDIES USING LIQUID 
CRYSTAL SOLUTIONS 
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Molecular formula Structure Ref. 

740 
740 
740 
741 
74 1 
74 1 
74 1 
724 

742 

742 

743 
743 
743 
743,744 
745,746 
743 
746 
746 
746 
748 

747 

746,749 

746 

746,749 
746,749 
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Molecular formula Structure Ref. 

750 
750 
751 
752 
753 
754 
753 
739 



XII. BIOLOGICAL APPLICATIONS OF F-19 NMR 

F-19 NMR continues to be a useful method of studying various biological 
phenomena. In the present section we summarize the papers pertaining to 
these studies. Limitations of space prevent any detailed review and only the 
larger biological molecules and their reactions are mentioned. Data for the 
smaller molecules, such as the fluoro carbohydrates and steroids, are found 
in the preceding tables. 

The incorporation of fluoroamino acids into various proteins has proved 
useful in the study of their structures and interactions. Thus 6-fluorotryp- 
tophan and 3-fluorotyrosine have been incorporated into alkaline phos- 
phatase (625,626) and dihydrofolate reductase. (627-629) The latter amino 
acid has also been incorporated into the lipoprotein of E. coli in order to 
study the in situ structure of its membrane. (630) Fluorotyrosyl derivatives 
of M13 coat protein have been incorporated into small phospholipid vesicles 
in order to study the motional properties within these membranes. (667) 
5 -Fluorouridine has been used to replace all the uridine and uridine-derived 
residues of the valine-specific tRNAI of E. coli (631) and 5-fluorouracil has 
also been incorporated into RNA. (632) 
3-Bromo-l,l,1-trifluoropropanone has been shown to react specifically 

with SH groups and as such allows quantitation and characterization of 
cysteine residues. (633) This particular reagent has been used to 
trifluoroacetonylate the cysteine residues of aspartate transaminase, (634) 
parvalbumin from carp, (635) haemoglobin, (636) glyceraldehyde phos- 
phate dehydrogenase, (637) coenzyme A, (638) and several others 
mentioned below, and as such has allowed F-19 NMR investigations of their 
structures to be made. Trifluoroacetyl derivatives of neurotoxin I1 have 
been used to analyse partially the backbone folding in solution. (639) 
S-Trifluoromethylmercuric trifluoroacetate has been used to derivatize 
papain, (640) while the structure of the iron-sulphur proteins, Clostridium 
pasteunanum Fdox and spinach Fdox, has been investigated by the prep- 
aration of paramagnetic complexes containing the pCF3-Cs& group. (64 1) 
The lysine residues of human serum albumin showed differential rates of 
reaction with 2,6-dinitro-4-trifluoromethylbenzene sulphonate. (642) 

As in previous years, F-19 NMR has proved an invaluable tool for the 
investigation of the binding of smaller molecular weight compounds with 
proteins. Thus the following have been studied: binding of p-fluoro- 
cinnamate, (643) derivatives of tryptophan and phenylalanine, (668) ring- 
fluorinated derivatives of N-trifluoroacetylphenylalanine, (669) and 
N-acetyl derivatives of fluorophenylalanifies (670) with chymotrypsin; 
difluorooxaloacetate (644,645) and phosphopyridoxyl trifluoroethylamine 
(646,647) with aspartate transaminase; fluoride ion with oxyhaemocyanin; 
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(648) various trifluoroacetylpeptide chloromethyl ketones with porcine 
pancreatic elastase; (649, 650) various trifluoromethyl analogues of nitro- 
phenylhaptens with mouse myeloma immunoglobins; (65 1, 652) cyto- 
chrome c derivatives, having single lysine residues modified by 
trifluoroacetylation or trifluoromethylphenyl carbamylation, with cyto- 
chrome oxidase and succinate-cytochrome c reductase; (653, 654) 
trifluoroacetonylated derivatives of histone H3 with histone H4 and other 
histones; (655) Ca” and Mg2+ with trifluoromethylacetonylated troponin 
C; (656) oligonucleotide with gene 5 of filamentous bacteriophages; (657, 
658) the ternary complex between 5-fluoro-2’-deoxyuridylate, 5,lO- 
methylene tetrahydrofolate, and native thymidylate synthetase; (659) and 
5-fluorodeoxyuridylate-thymidylate synthetase binary complex. (666) 

Phospholipid membranes have received a certain amount of attention. 
Halothane interaction with dipalmitoylphosphatidylcholine liposomes 
(660, 661, 665) has been studied. 8,8-Difluoromyristate has been 
incorporated into the phospholipids of E. coli and has been used to study 
intramembrane interactions, (662,663) while motion within the lipid bilayer 
of synthetic 1-palmitoyl-2-(8,8-difluoropalmitoyl)-sn-glycero-3-phos- 
phorylcholine (664) has been monitored. 

Theoretical calculations of fluorine-proton nuclear Overhauser effects in 
fluorine-labelled macromolecular systems have been reported. (67 1) 

Zeumatography, using F-19 NMR, has been shown to be possible by a 
variant of the sensitive point method. (755) 

XIII. THEORETICAL STUDIES 

Various reviews dealing with theoretical work have appeared. These deal 
with nuclear shielding, (763) semi-empirical calculations of the chemical 
shifts of nuclei other than protons, (672) calculation of coupling constants, 
(673) and coupling between carbon and first-row nuclei. (674) During the 
review period no new aspects of basic theory have been propounded. Indeed 
most of the work reported involving fluorine has used existing methods in an 
attempt to assess their applicability to predict chemical shifts and coupling 
constants. As such this has meant that the greatest use has been made of 
semi-empirical molecular orbital methods which allow comparative cal- 
culations to be made in quite large molecules in reasonable computation 
times. 

Ab inifio calculations of nuclear shielding have been restricted to small 
molecules. In particular the H-1 and F-19 nuclear shielding in HF has 
received considerable attention. (675,757-760) Other small molecules that 
have been investigated are F-, F2, FOH, (760,762) and FHF-. (675,760, 
761) Semi-empirical calculations, using INDO MO theory, have shown that 
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the diamagnetic component of the nuclear screening constant for F-19 
remains roughly constant as its chemical environment changes and that 
chemical shift differences are mainly due to the paramagnetic component. 
(676) Consequently the latter contribution to screening constants and their 
anisotropies has been calculated, employing INDO and CND0/2 methods, 
for 50 fluorine molecular environments including binary fluorides and 
fluorocarbons. (677) Although agreement with experimental data for the 
former is reasonably good the presence of electric field effects in the latter is 
not accounted for. A more limited series of calculations (SCF LCGO MO) 
have been performed on fluoroethane, ethylene, and acetylene. (678) 

Ab initio SCF perturbation theory of nuclear spin-spin coupling constants 
continues to be available only for small molecules. The difficulties encoun- 
tered in the calculation of the coupling in HF, even by the most sophisticated 
methods, emphasize the limitations of our present knowledge. (679, 680) 
Calculations in larger molecules invariably employ semi-empirical methods. 
Many calculations have been performed using SCF perturbation theory, 
working within the INDO MO framework, to calculate the Fermi contact, 
spin dipolar, and orbital contributions to J, by the calculational procedures 
of Blizzard and Santry. (681) The latter two contributions are particularly 
important for J(FF) and J(FC) calculations. Thus the variation of J(FF) and 
J(FH) in all the fluorobenzenes (402) and the effects of substituents upon 
J(FF) in the pentafluorobenzenes (417) and fluoro-substituted furans (682) 
were successfully reproduced. More difficulty has been experienced in the 
calculation of J(FC) values in aromatic systems. (402, 417, 683, 684) 
Although the importance of the spin-dipolar and orbital contributions was 
evident the trends in the couplings were poorly reproduced. More success 
has been achieved with the long-range J(FC) and J(FH) values in aliphatic 
molecules. Thus substituent trends upon 3J(FC), 4J(FC), and 'J(FH) in 
various deoxyfluoropyranoses were well reproduced. (5  10) A Karplus type 
angular dependence for 3J(FC) was predicted (5 10) and found experiment- 
ally. (685, 686) Substituent effects upon trans 3J(FC) were shown to be 
complex and analogous to those of 3J(CH) and 3J(CC). (687) 

Many papers have appeared dealing with the transmission of substituent 
effects through non-conjugated and conjugated systems using the fluorine 
nucleus as a probe of the electronic environment. All the data in these 
papers are included in the tables, and their contents will not be considered 
further here. The relationship between NMR substituent chemical shift data 
and substituent reactivity parameters has been reconsidered in terms of a 
general theory for structure-property relationships. (688) Literature data 
for F-19, C-13, and H-1 chemical shifts in aromatic and olefinic systems 
have been correlated using a multi-parameter equation, (689) and a 
generalized attempt has been made to explain y-effects upon F-19, C-13, 
and P-31 chemical shifts in terms of bond angle changes. (690) 
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XIV. INDEX OF REVIEWS 

The following comprises a list of reviews, containing F-19 NMR data, that 
have appeared during 1976-1978. 

General 

(a) L. Cavalli, Annual Reports NMR Spectroscopy, 1976,6B, 43. Fluorine- 
19 NMR spectroscopy. 

(b) R. Fields, Annual Reports NMR Spectroscopy, 1977, 7,  1. Fluorine-19 
NMR spectroscopy of fluoroalkyl and fluoroaryl derivatives of trans- 
ition metals. 

(c) P. W. Hickmott, M. Cais, and A. Modiano, Annual Reports NMR 
Spectroscopy, 1976, 6C, 1. NMR data on organic-metal carbonyl 
complexes (1 965- 197 1). 

(d) Pure Appl. Chem., 1976,45217. Recommendation for the presentation 
of NMR data for publication in chemical journals. B. Conventions 
relating to spectra from other nuclei. 

(e) R. K. Harris (ed.), Nuclear Magnetic Resonance (Specialist Periodical 
Reports), The Chemical Society, London, 1976, Vol. 5 .  

(f) R. J. Abraham (ed.), Nuclear Magnetic Resonance (Specialist Periodical 
Reports), The Chemical Society, London, 1977, Vol. 6. 

(g) R. J. Abraham (ed.), NuclearMagnetic Resonance (Specialist Periodical 
Reports), The Chemical Society, London, 1978, Vol. 7. 

(h) J. R. Wasson and D. R. Lorenz, Analyt. Chem., l976,48,246R. NMR 
spectroscopy. 

Fluorine Chemical Shifts 
(a) K. A. K. Ebraheem and G. A. Webb, Progr. Nucl. Magn. Res. Spec- 

troscopy, 1977, 11, 149. Semi-empirical calculations of the chemical 
shifts of nuclei other than protons. 

(b) W. J. Hehre, R. W. Taft, and R. D. Topsom, Progr. Phys. Org. Chem., 
1976, 12, 159. Ab initio calculations of charge distributions in 
monosubstituted benzenes and in meta- and para-substituted fluoro- 
benzenes. Comparison with H-1, C-13, and F-19 NMR substituent 
shifts. 

Huorine Coupling Constants 

(a) J. W. Emsley, L. Phillips, and V. Wray, Progr. Nucl. Magn. Res. 

(b) J. Hilton and L. H. Sutcliffe, Progr. Nucl. Magn. Res. Spectroscopy, 1976, 
Spectroscopy, 1976,10, 85. Fluorine coupling constant. 

10,27. The “through-space’, mechanism in spin-spin coupling. 
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(c) J. Kowalewski, Progr. Nucl. Magn. Res. Spectroscopy, 1977, 11, 1. 

(d) R. E. Wasylishen, Annual Reports NMR Spectroscopy, 1977, 7 ,  1. 
Calculations of nuclear spin-spin coupling constants. 

Spin-spin coupling between carbon-13 and the first-row nuclei. 

Other Aspects 

(a) U. Haeberlen, Adv. Magn. Resonance, 1976,8, Suppl. 1. High resolu- 
tion NMR in solids: selective averaging. 

(b) C. L. Khetrapal and A. C. Kunwar, Adv. Magn. Resonance, 1977,9, 
30 1. NMR studies of molecules oriented in thermotropic liquid crystals. 

(c) B. Unterhalt and U. Pindur, Dfsch. Apoth.-Ztg., 1977,117, 1317. The 
importance of fluoro organic compounds for drugs. 

(d) J. S .  Cohen, CRC Crit. Rev. Biochem., 1978, 5 ,  25 .  Nuclear magnetic 
resonance studies of biologically relevant isotopes other than hydrogen. 

(e) P. Bouchet, C. Coquelet, and J. Elguero, Bull. SOC. Chim. France, 1977, 
171. The fluoroazoles: synthesis, properties and applications. 

(f) S. V. Zemskov and S. P. Gabuda, J. Struct. Chem. (U.S.S.R.), 1976,17, 
772. Characteristic structural features of the hexafluoro complexes of 
noble metals. 

(g) J. T. Gerig. Biol. Magn., Resonance, 1978, 1, 139. Fluorine magnetic 
resonance in biochemistry. 
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