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By analogy with other tetra derivatives of ethylene, the tetrakisthioethylenes can have 
interest in organic synthesis. The usual methods for synthesizing these compounds using 
organometallic compounds are multistep [1-4]. The simplest method for their synthesis is 
the exchange of chlorine atoms by the SR group under nucleophilic conditions [5]. Complete 
substitution proceeds with great difficulty when protic solvents are used in this reaction, 
the components have to be heated for a long time in sealed ampuls, and the yield of the de- 
sired products is low [6-8]. 

In the present paper we report a convenient method for the synthesis of tetrakis(alkyl, 
aryl)thioethylenes from tetrachloroethylene and thiolates in aprotic media (DMF, DMSO, HMPA, 
etc.), which is based on a substantial acceleration of the corresponding nucleophilic pro- 
cesses. 
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The reaction of tetrachloroethylene with thiolates (as a suspension in an aprotic sol- 
vent) is exothermic at atmospheric pressure andgives tetrakis(alkyl,aryl)thioethylenes (Ia- 
g) in 60-80% yield (Table i). The optimum temperature for the reaction of the thiolates of 
primary aliphatic thiols in DMF solution (80-90~ can be reached via the exothermic heat of 
the reaction. Additional heating is required in dilute solutions, and also for the substi- 
tuted aliphatic or aromatic thiolates. Together with the tetrakisthioethylenes (Ia-g), i0- 
15% of the tris derivatives (IIa-g) is formed (see Table i). 

Replacingthe DMF by stronger aprotic solvents like DMSO and HMPTA fails to increase 
the yields noticeably, probably because of the possible side reactions of these solvents 
with the thiolates. Consequently, in our opinion, for preparative purposes it is most con- 
venient to run the reaction in DMF as the medium. 

The purity of compounds (Ia-g) and (IIa-g) was checked by TLC. The constants of tetra- 
kisthioethylenes (Ia,e-g) agreed with the literature data [2-4,6,8]. The Raman spectra of 
(Ia-g) had intense absorption bands in the 1460-1470 cm -I region, which were assigned to the 
C=C bond. The analogous frequencies are absent in the IR spectra, which is in agreement with 
the concept that the tetrakisthioethylenes have a quite high symmetry. Actually, a quite in- 
tense absorption of the C=C bond was observed in the same region in the IR spectra of the 
tristhioethylenes (IIa-g). 

EXPERIMENTAL 

The IR spectra were taken on a UR-10 spectrometer either as KBr pellets or as a thin 
layer. The R~man spectra were obtained on a Ramalog-6 laser spectrometer with an excitation 
line of 5145 A, either as a thin layer or as a pellet. For the TLC we used Silufol and CCI 4 
as the eluant. The tetrachloroethylene was dried and distilled. The sodium thiolates were 
obtained from the corresponding thiols in either abs. alcohol or abs. toluene solution, and 
were dried for 3-4 h at 0.02 mm and 20-30 ~ . The experiments were run in a dry nitrogen at- 

mosphere. 
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TABLE 1.  Yields of Tetrakis- and Tris(alkyl,aryl)thioethylenes 
(RS)2C=C(SR)2  ( I )  and (RS) 2C=CCI(SR) ( I I )  ( 8 0 - 8 0  ~ 

C.fl'I5 * 
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/-C~H7 ? 
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- / 7~ ,4  
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*Without addit ional  h~ating. 
~Thr mactkm mixture was heated for 1.5 h. 
• react ion mixture was heated for an additional  30-40 rain. 

Yield.~ 

(i) (iI) 

42,3 27,5 
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TABLE 2. 
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Properties of l,l,2-Trisalkylthio-2-chloroethylenes 

bp, "C (po 
mm of Hg) 

1t2-t12,5(3) 

i52-153 (3) 

t86-t87(3) 

45-46 (o,o2) 

80-82 (0,015) 

t60-162(0,02) 
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46,68 

46,42 
46,37 
58,80 
58,42 
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63,37 
32,93 
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5,t4 . t i ,98 
5,19 12,t8 
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s formula 

39,97 CsH~5C1$3 
39,60 
33,5____~4 C,iH21C1S3 
33,75 
33,58 CtiH-.IC1S~ 
33,75 
23,69 C2oH~9C1S3 
23,39 
19,38 C26H~,C1S~ 

32,9__8 CsHi~03C1$3 
33,03 

sodium thiolate in an aprotic solvent was added in drops a solution of tetrachloroethylene 
in the same solvent, at such a rate that the temperature of the reaction mixture was main- 
tained at 80-90 ~ In case of need the mixture was heated for 0.5-1.5 h at the same tempera- 
ture (see Table I). After reaching 20 ~ (when the reaction was run in DMF) most of the DMF 
was evaporated in vacuo, the residue was extracted with ether, and the extract was washed 
with water until neutral and then dried over MgSO 4. After evaporating the ether, the residue 
was treated with a little n-hexane or n-pentane. The crystals of compounds (Ia-g), which 
were obtained at the temperature of Dry Ice, were filtered and then recrystallized from 
either n-pentane or n-hexane. The mother liquor, which contained (IIa-g) with a small 
amount of (la-g), was distilled. 

When the reaction was run in DMSO or HMPTA the reaction mixture was diluted with a 
large amount of ether, washed with water, and worked up as described above. 

Tetrakis(hexylthio)ethylene (Id). From 4.8 g of tetrachloroethylene and 16.8 g of 
sodium hexylthiolate in 40 ml of DMF we obtained 12.15 g (86.5%) of (Id), mp 22--23 ~ (from 
pentane), bp 86-88 ~ (0.02 mm). Found: C 63.39; H 10.86; S 25.72%. C26H52S4. Calculated: 
C 63.34; H 10.63; S 26.01%. 

Tetrakis(n-octylthio)ethylene (Ie). From 4.1 g of tetrachloroethylene and 17 g of 
sodium n-octylthiolate in 40 ml of DMF we obtained 11.4 g (74.8%) of (Ie), mp 30-31 ~ (from 
pentane), bp 80-82 ~ (0.015 nun). Found: C 67.47; H 11.33; S 21.10%. C3#H68S 4. Calculated: 
C 67.49; H 11.32; S 21.19%. 

CONCLUSIONS 

A convenient method was developed for the synthesis of tetrakis(alkyl,aryl)thioethylenes 
by reacting tetrachloroethylene with thiolates in aprotic solvents as the medium. 
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PURE DIASTEREOMERS OF L-MENTHYL ESTERS OF a-MERCURATED 

PHENYLACETiC ACID AND DETERMINATION OF DIASTEREOMERIC 

PURITY EMPLOYING NMR SPECTROSCOPY 
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In connection with studying the stereochemistry of the reaction of the complexes of 
zerovalent platinum with the mercury derivatives of the L-menthyl esters of phenylacetic 
acid [I] the need arose of restudying the diastereomers of RHgBr (I) and (II), and R2Hg (III) 
and (IV), which were obtained previously in our laboratory [2]. 

A new method for separating the RHgBr diastereomers is given in the present paper, 
which makes it possible to obtain the pure (I) diastereomer for the first time. The more 
soluble low-rotary (II) diastereomer was obtained with a maximum diastereomeric purity of 
94%, [~]D 20 --18 ~ and the calculated angle of rotation of the pure (II) is [~]D 20 --i0 ~ 

The diastereomeric composition of the studied compounds was determined from the PMR 
spectroscopy data. As an example, in Fig. 1 is given the spectrum of RHgBr, a mixture of 
(I) + (II) with [~D 20 --53 ~ . The HCHg proton in (I) and (II) respectively gives singlets 
with ~ 3.59 and 3.56 ppm, and 2JH_Hg = 278 and 309 Hz. The configuration of the H~Hg center 
was assigned on the basis of the DOR, as will be described in the complete paper. 

The syr~netrical R2Hg compounds (III) and (IV) were obtained by the symmetrization of 
RHgBrwith ammonia. The diastereomerir composition of the R2Hg was estimated by reduction 
to RHgBr using HgBr 2 in THF under the bimolecular electrophilic substitution conditions of 
the SE 2 type, which, as is known, proceeds with a retention of the configuration of the 
carbon atom [3]. The obtained data are sumnarized in the following scheme: 

I 

Fig. I. Fragment of IH spectrum (180 MHz, 
Bruker WH-180, CsD 6, 30~ of (I) + (II) 
mixture, [~]D 20 --53 ~ , which contains the 
signals of the HCHg methine protons. 

2,Z0 
~ij p p m  . 
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