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13C-NMR CHEMICAL SHIFTS OF DIFLUOROMETHYLENE GROUPS
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The carbon-13 chemical shifts are reported for difluoro-
methylene groups. These carbons resonate in a small range between
109 - 117 ppm. Triple resonance technique, 13c-{'H}{1%F} was used

in the case of compounds including hydrogen and fluorine.

Carbon-13 NMR spectra of carbon compounds containing fluorines should give

valuable structual informations. However, little work has been published on this

1-4) 13,1

subject Cc- o couplings are relatively large (Jco.y =200~ 400 Hz) and a

range of fluorine chemical shifts is extremely wide (about 300 ppm) compared with

that of lH chemical shifts. Briggs and Randall have reported 13

2)

C chemical shifts

, and Ovenall and Chang have studied chemical shifts

of some perfluoro—compounds3). Although chemical shifts of trifluoromethyl groups

4)

of some phenyl derivatives
was studied by DeMarco et al. ', few 13¢ chemical shifts of difluoromethylene
groups (-CF;-) have been reported.

We report the 13¢ chemical shifts of difluoromethylene groups for several
highly fluorinated compounds. Substituents and chemical shifts are given in Table
1. 1In the case of the substituent containing hydrogen (X=H, CFyH), the spectrum

13

is extremely complicated due to 13c-1y couplings as well as c-1%F couplings. We

could obtain simple spectra with triple resonance technique 13C-{1H}{19F}, that is

d 19F simultanous decouplings).

lH an

From these results it is evident that the difluoromethylene carbons of several
substituents resonate in surprisingly small ranges from 109 to 117 ppm. The range
of chemical shifts for difluoromethylene carbons is within 9 ppm, and this range

is outstandingly smaller than that of a similar series of methylene groups of

hydrocarbons.
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Table 1. Chemical Shifts of Difluoromethylene Groups
(X-CF2 -CFy ~CF2 -)

Substituents (X) Chemical Shifts (&ppm)?
CF3 109.4P
CoFans1 (n=2) 111.8"
CpFan+1 (n23) 112.2°
H 109.5°
CF,H 112.8°
COLH 109.8°€
CO,CHy 108.2¢
CH=CH, 114.4¢
N(n-C4Fg) 5 116.8°
CH,0H 117.3°

a. from TMS, b. neat, c. solvent: acetone-dg,
d. solvent: chloroform-d
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