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The perfluoroalkyl mercurials are kaown to be very stable to eleotrophilio 

atta&.They survive athightemperatums inanhydrousBB'andtheysublime 

from 0 omentrated I$S04 without deoompoeition? As a rule, these oomounds re- 

act under more vigorous oonditions thau non-fluorinated aerourials. For exam- 

ple, dissyametrisation of (CF3)2Hg by treating i with @I, require8 heating 

to 175"C3, the reaction with halogens is oonduoted at a high temmrature4,snd 

the interaction with sulphur takes place at 200 - 220°C5. 

It seemed probable that nucleophilic catalysis could play sn essential 

part for magi reaations of perfluoroalkyl mercury oompounds with eleotrophi- 

lit agents. Iu I%5 Seyferth proved that the first stage of forming dichloro- 

carbene by treating ahezxyltrichJ.oromethyl mercury with NaI was the disolace- 

ment of CClFby iodide ion? !Che halide ion catalysis may be supposed to be a 

method for generation of perfluoroallql oarbsnions from oerfluoroalkyl Merck 

risle, 

Our experiments showed alkali metal iodide8 to react with both bis-Perflu- 

oro-t-butyl mercury (I> and bis-perfluoroieopropyl mercy (IJ) in aprotic po- 

lar solvents givine Hg12 sad perfluoroisobutene or perfluoropropene respeoti- 

vely: 
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I,X=CF3 

II,X=F 

No.4 

l9 @ -----) CF3-;-CF3 --I$+ CF,=i-CF, 

(+ F&1.$ 

Intermediate carbaniona may be trapped by electrophilic agents, but usually 

a fluoride ion is eliminated and fluoroolefinea are produced. 

The using of alkali metal fluoride8 gives quite different results. In thie 

case we have not observed the formation of fluoroolefinee. At the same time 

the lability of the perfluoroalkyl groups sharply increases. Thus, when 19.lg 

of I, 6,l g of powdered sulphur and 50 ml of enhvdroua dimethylformemide 

(DMF) are stirred at 70°C for 3 hrs, no reaction takes olace. The NMR '?F 

spectrum signalled only 2, i.e. the sin&et at -22 p.v.m. (from external 

CF3COOH) with mercury satellitee, J,9 
sag-+ 

= 151 cpe. After adding 1 g of 

freshly calcined and ground KF, a rapid reaction occured under the same con- 

ditions. After 20 minutes the NMR '% spectrum oontained 047 a new singlet 

at -10 p.p.m. The reaction mixture was filtered end decomposed with water. 

Crystallization of the precipitate from hexane gave complex of mercury bis- 

perfluoro-t-but;gl mercaptide (III) with 0.5 mol of DMF (17.3 g; 79%), which, 

after sublimation at 100°C (bath temperature) and 2.5 mm Hg, had m.p. 78.5- 

7g.5V. Found % C 15.48; H 0.51; F 46.30; S 8.66.Calcd for CSF,SS2Hg*0.5 DMF 

% C 15.44; H 0.61; F 45.62; S 8.67. Mass suectrum (m/e, %, fragment): 702, 

5.5, CSp&Hu (la); 633, 2.7, M-CF3; 483, 1.2, +CF3-CF2; 451, 18.3, 

(CF3)3CSHg; 251, 8.2, (CF3)3CS; 232, 4.1, 251-F; 182, 5.9, C3F6S; 181, 4.8, 

C4F7; 163, 18.3, C3F5S; 113, 26.8, C2F3S; 73, 24.0, (GK3)2NCHO; 69, 100, CF3; 

64, 68, S2' . 44, 22.5, (CH3)2N and CS. Reaction of (CF3)3C-HgCl with S and EF 

(DMF, 15 hrs, 70°C) yielded 68% of E-O.5 DMF. Treatment of z00.5 DA@ with 

HCl yielded 96% ofx, m.p. 63.5-64OC (in a sealed capillary; highly volati- 

le). Chlorination of E-O.5 DMF at -45% in CHF2Cl solution gave 52.5% of v, 

b.p.W-79V (crystallizes at room temperature). 
HCl --_-_-__--_* 

h Lp;F+ @3)3C-S]2Q 

(CF3)3C-SH x 

III ~-~'~--+ (CF3)3C-SC1 1 
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The bia-wrfluOIMeoprOplmerourY r is lose reactive then I. Thue a mixt;u- 

re of 15.0 g of &&, 3.5 g of eulphur and 2 g of BP Fn4Cml of DMFwae heated 

under atirrFng up to 9C-100% (water bath). 11 completely converted into me?+ 
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cury his-perfluoroisopropyl mercaptide (VI) during 15 hre (control by IWR '% 

spectra). The reaction mjxture was cooled to -2OW end excess of chlorine was 

bubbled through it. 6.5 g (58%) of bis-perfluoroieooropyldisulphide (E> were 

obtained and identified by mass end NMR '?F soectra, as well as by GIG. 

VI 

--% ~CF3j2cF-sCl] -% kCF3)&F-s]2 

Potaseium fluoride shows catalytic activity for the disaymmetrisation of 

some bis-perfluoroalkyl mercurial8 by I&Cl2 and for the reaction with 12. It 

is interesting to note that & ten react with I2 in @' without a catalyst, 

though less rapidly; the reaction ends at room temperature in half an hour, 

while in the presence of RF the reaction is practically instantaneous. The en- 

hanced lability of perfluoroalkyl groups of mercury derivatives in the pre- 

sence of alkali metal halides could be explained by the nucleophilic coordina- 

tion of halide ion with mercury, which in extreme cases leads to the displace- 

ment of perfluoroalkgl carbanions. This is just the case with KI, and the re- 

sulting carbanions undergo mainly /-elimination of the fluoride ion. In case 

of KF', however, the displacement of the carbanion is debatable, but, rather, 

the coordination of fl with the Hg atom enhances the anionoid properties of 

the Hg-bonded carbon atom. Even if the displacement of the carbanion is really 

the case, it is reversible, since the perfluorocarbenions, as we have shown6, 

react with mercury fluorides giving perfluoroalkgl mercuriale. Mercury iodidea 

do ,t react in this manner. The fact that E. ie more 

expl ined by a higher stability of perfluoro-t-butyl 

with )erfluoroisopropyl carbanion. 

reactive than z nay be 

carbanion as compared 

CF3t:-+CFJ 

4 

CF3 
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Euoleophill~ asslstanoe mew be suggested for the reaction of 2 with 12 

without a oatalyet due to ooordination of the anionic centre of the Iodine 

molecule with mercurF. 

wF313C - hg sI* _ tIs_ ---- l'?'3~;;~;~] ----+ (CF3)3C-I 

It is likely to be a reason for the less difficult interaction of 
CI 

+ h%I 

peufluoro- 

alkylmerourials with CUD reported earlier'. The role of the nuoleoohilio as- 

sistance in reaotions of orgauouetallic compounds is lcnom to be essential?~9 
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