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SYNTHETIC COMMUNICATIONS, 24(17), 241 1-2415 (1994) 

FACILE ONE-POT SYNTHESIS OF POLYFLUORINATED 

DI A R K  ACETONITRILES 

Alexey 0. Miller* and Georgii G. Furin 
Institute of Organic Chemistry, 
630030, Novosibirsk, Russia 

Abstract: Polyfluorinated diarylacetonitriles were ob- 
tained by the reaction of polyfluoroarsmatic compounds 
with acetonitrile in the presence of Me,Sn.N(SiMeg)2 and 
CsF. 4 

Polyfluorinated diarylacetonitriles (can be obtai- 

ned by the interaction of polyfluoroarylacetonitriles 

with polyfluoroaromatic compounds in the presence of 

strong bases with 80 % yield [I]. Polyfluoroarylace- 

tonitriles, in turn, can be synthesized by the reaction 

of polyfluorobenzyl halides with the cyanides of alka- 

line metals (yield 80 % )  E23, or by the reaction of 

polyfluoroaromatic compounds with cyanoacetic ester in 

the presence of strorlg bases and subsequent hydrolysis 

of the obtained polyfluoroarylcyanoacetic ester (yield 

70 % I  [31. 

* To whom correspondence should be addressed. 
241 1 

Copyright 0 1994 by Marcel Dekker, Inc. 
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2412 MILLER AND FURIN 

In the present communication we show, that poly- 

fluoroaromatic compounds are able to react with aceto- 

nitrile in the presence of 1 ,I ,I-trimethyl-N,N- 

bis (trimethykilyl )stannaneamine and CsF t o  give poly- 

fluorodiarylacetonitriles with high yield: 

2 ArF t CR3CM t 3 Me3SnN(SiMe3)2 i CsF - - Ar2C(Cs)CN t 3 FSme3 t 3 HN(SiMe3)2 

H20, HC1 
Ar2C (Cs )CM - Ar2CHCM 
Ar = C6F5-; 4-GF3C6F4-; NO F3 * 

2% 
The fluoride ion presumably atta ks 

form FSnMe, and the non-nucleophilic base 
..J 

n the tin to 

C s N ( S i M e g  )2 .  

Alkali amides are sufficiently strongly basic to gene- 

rate the C-anions from weak CH-acids [41. The acidities 

of hexarretPgldfsilazane and acetonitrile protons are 

 lose: 2 5 , 8  (in "F) [51 and 31.j (in DMSO) 161 respec- 

tively. Therefore, cesium hexamet~iyldisilylaInide in 

CH,CN is expected to b e  in equilibrium with the aceto- 

nitrile anion (compare [ 4 1 ) .  
J 

c -  t -  - Cs-N(SIMe3)2 -k CH3CN - HN(SlMe3)2 t Cs-CH2CN 

The reactim of the generated C-anion with the 

other moleculez of acetsnitrile tc form the correspon- 

$ing **clirner" CH3G(NH ) = C H C r N  is, in principle, also 

possible [ 7 J .  But the rate of its reaction with poly- 
2 
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POLYFLUORINATED DIARYLACETONITRILES 2413 

fluoroaromatic compounds is probably higher than that 

with acetonitrile. The polyfluorinated acetonitrile, 

being formed by that way, reacts further as shown 

before [I]. 

Sodium hexamethyldisilylamide has been shown 

earlier to give polyfluorinated diarylamines in the 

reaction with polyfluoroaromatio compounds under mild 

conditions in THF [81. But in the present case the 

products of N-substitution of fluorine atoms in aroma- 

tic ring were not found. 

Experimental 
The 'H and "F NMR spectra were recorded on a Bru- 

ker  WP 200 SY spectrometer at frequencies of 200 and 

188.28 MHz respectively with internal standards - CHQCN 

(d 2.00) and C6F6; IR spectra on Specord M instru- 

ment; mass spectra on finnigan MAT MS-8200 mass- 

spectrometer (EI, 70 eV). 

80 

Me3SnW(SiMe3l2 was synthesized according to [ 9 l .  

Cesium fluoride was calcined directly before use. All 

syntheses were carried out.in dry acetonitrile in a 

nitrogen atmosphere. 

Bis-(p-heptafluorotoly1)acetonitrile. A mixture of 

Me,SnN(SiMe3)2 (3.24 g, 0.01 mol) and octafluorotoluene 

(2.36 g, 0.01 moll was added dropwise to a boiling 

suspension of CsF (0.61 g ,  0.004 mol) in CH,CN (40 ml). 

The reaction mixture was boiled during 4 hr, cooled, 

filtered to remove FSnMIeg (IR spectrum is identical to 

4 

cl 
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2414 MILLER AND FURIN 

19 that, presented in 1101) and CsF. The NMR ('H and F) 
spectra were recorded. The '"F NMR spectrum of the 

solution consists of 7 signals. The signals at 107.6 

( 3 F ) ,  22.4 (2F), 15.4 (IF) and 2.7 (2F) pprn were 

assigned to octafluorotoluene and the signals at 109.2 

(3F), 18.9 (2F) and 16.0 (2F) pprn - to (p-CF3C6F,),E-CN 

anion (compare with the data in [ * I  1 1 ) .  The molar ratio 

was near to 1 : 1. The ' H  NMR spectrum contains, 

besides CHQCN signal, the signal of hexamethyldisila- 

cane (0.07 ppm). The solution was poured into water, 

acidified with HC1, extracted with diethyl ether, the 

organic solution dried with CaC$ and the ether distil- 

led off. The residue was sublimed in vacuum at 90 'C/1 

Torr and the sublimate was recrystallized from petro- 

leum ether (70 - 100 " C ) .  The yield of the product was 

1.30 g (82 %) . M/z M': 472.9887 (found) and 472.9885 

(calculated). 

Decafluorodiphenylacetonitrile and bis-(2,3,5,6- 

tetrafluoropyridy1)acetonitrile were synthesized by the 

same method with 73 4p; and 77 4p; yield, respectively. M/z 

M': found (calculated) - 372.9934 (372.9949) and 

339.0046 (339.0042 ) .  

The spectral characteristics and m.p. of the ob- 

tained compounds correspond to those, described in 

[121. 

Acknowledgement: The authors are indebted to the Inter- 
national Science Foundation f o r  financial support. 
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