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In 1994, Aoyama reported in a Daikin patent the facile
synthesis of 1,1,1,4,4,4-hexafluoro-2-butene (HFC-356mff)
from the inexpensive hydrochlorofluorocarbon 1,1,1-tri-
fluoro-2,2-dichloroethane (HCFC-123) by heating it at 60
°C with metallic copper in diethylamine.!
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We reproduced that result, but found a small but
significant impurity, CF;CH,CI, which proved very dif-
ficult to separate. In an attempt to further minimize this
impurity, the reactions of CF;CHCI, with a number of
different secondary amines were examined (Table 1), and
to our surprise we found that, among those tried, only
diethylamine gave a respectable yield of HFC-356mff.
Instead, we observed another major product being formed
in the case of many of the alternative secondary amines,
that being the respective 1,1-bis(dialkylamino)-2,2,2-
trifluoroethanes la—e.?™*

In view of considerable precedent, it seemed probable
that compounds such as 1la—e could be used as precur-
sors for the potentially very useful fluorinated “enolate”
building block 2.571! Indeed, treatment of 1la (in ether)
with 1.1 equiv of n-BuLi (2.5 M in hexane) at —78 °C,
followed by warming to room temperature where it was
allowed to stir for 10 h, led to its >90% conversion to 2,
which could be used readily for subsequent reactions in
situ at temperatures from —78 °C to rt.*?

n-BuLi, -78 °C
CF,=C(NMe),
Etgo 2

CF3;CH(NMey),
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Table 1. Conversion of HCFC-123 to
1,1-Bis(dialkylamino)-2,2,2-trifluoroethanes 1

Cu, RyRoNH

CF3CHCly, ————= CF3CH(NR,R.
3 2 "50°C. 12h 3CH(NR{R2)2
1a-¢
product R1 Rz conditions yield (%)
la CHs; CHjs 60°C, 12 h 60.2
1b CzHs CzHs 60 °C, 12 h 14.7
1c —(CHy)s— 50°C,12h 56.8
1d —(CH2)s— 50°C,12h 51.5
le —(CH3)s— 60°C, 12 h 545
CsHg C4Hg 60°C, 12 h -

Reagents such as 2 have attracted much interest
because of their ambiphilic character, which allows them
to exhibit either nucleophilic or electrophilic character
in their reactions.>81011.14-22 For example, enol ethers 3
and 4 condense readily with aldehydes or ketones,°?! and
it has been observed that the related difluoroketene
thioacetal, 5, undergoes nucleophilic attack by either
alkyllithiums or Grignard reagents.> Nakai and his co-
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workers have, moreover, observed that perfluoroenolates,
such as 6, undergo both electrophilic and nucleophilic
attack.1%16
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Our preliminary studies of the reactivity of 2 have
confirmed that it can also exhibit both nucleophilic
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and electrophilic behavior. It undergoes virtually quan-
titative reaction with water, bromine, or iodine to give
the respective N,N-dimethyldifluoroacetamide, -bromo-
difluoroacetamide, and -iododifluoroacetamides in iso-
lated yields of 92, 89, and 92%, respectively,?® and it
was found to condense with various substituted benzal-
dehydes to give good yields of the respective N,N-
dimethyl-2,2-difluoro-3-hydroxy-3-arylpropionamides
7a—e.?* However, in reactions with a number of ketones
or aldehydes bearing an a-hydrogen, such as acetophe-

CFp=C(NMe), + H,0, Bryorl, Ete0 XCF,CONMe;
2 H*/H,0 workup
X = H (92%)
Br (89%)
| (92%)

OH

CHO CH
2 . @( RT,3-5h “CF,CONMe,
AP Et,0
X 2 X

7a, X = H (72%), b, X = 4-Me (79%)
¢, X = 2-Br (78%), d, X = 4-Br (80%)
e, X = 4-OMe (70%)

none, acetone, or butyraldehyde, no condensation prod-
ucts analogous to 7 were observed. In each case, N,N-
dimethyldifluoroacetamide was obtained as the only

(23) All given yields are based on 1a.
(24) Products 7a—e and 8a—b were fully characterized by NMR,
IR, HRMS, and CHN analysis.
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product, a result which indicated that 2 must prefer to
act as a base instead of a nucleophile in such reactions.

2 was also found to undergo a facile addition—elimina-
tion process upon addition of 1 equiv of alkyllithium at
room temperature, with the net result that, upon hydro-
lytic workup one could obtain reasonable yields of the
respective a-fluoroacetamides 8.24

RLi H*/H,0
————— RCF=C(NMe), RCHFCONMe,
RT, 8-10h
Et,0 8a, R = n-Bu (85%)

b, R = GgHs (77%)

In view of the ease of preparation of both 1 and 2, it is
likely that 2 will find considerable synthetic utility in
the future.?®®> We are presently investigating its reactivity
with respect to various other nucleophilic and electro-
philic reagents, and it indeed has a rich and diverse
chemistry the full extent of which will be reported in due
course.
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(25) The syntheses of 1a—e require an autoclave. Compound 1a is
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