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The speci f ic i ty  of the ni t ra t ion and bromina t ion  of dimethyl (2-thienyl)sulfonium sal ts  was 
studied. It was found that,  in con t ras t  to methyl  2-thienyl sulfide,  which r eac t s  to fo rm 
3- and 5-subs t i tu ted  der iva t ives ,  the sulfonium sa l t s  give a mix tu re  of 4- and 5-subs t i tu ted  
products .  Total suppres s ion  of the act ivi ty  of the (~ posit ion under the influence of the 
sulfonium grouping is not observed.  

Methods for  changing the specif ic i ty  of e lec t rophf l ic  subst i tut ion reac t ions  in the thiophene and furan 
s e r i e s  have been  developed in our  l aba ra to ry .  The methods a re  ba sed  on increas ing  the e l e c t r o n - a e c e p t o r  
capaci ty  of the subst i tuent  (acyl or  sulfonyl groups) as a r e su l t  of complexing with a luminum chloride [2-5] 
or  protonat ion [6-9]. In s t r iv ing  to find other  functions capable of overcoming  the a - o r i e n t i n g  effect  of the 
he te roa tom and thereby opening up a path to di f f icul t - to-obta in  ~-s t tbs t i tu ted  compounds of the thtophene 
s e r i e s ,  we decided to study some  reac t ions  of dimethyl(2-thienyl)sulfonium sal ts  (I), the synthesis  of which 
we descr ibed  in a previous  paper  [1]. 

{ X==NO3,C}O 4 

It is known that the sulfonium grouping is a me ta  o r i en te r  that is s t ronge r  than the ~R 3 group; this is 
explained by the p r e s ence  of an additional - M  effect  due to the d orbi ta ls  of the sulfur  atom [10-12]. If the 
m e t a  orient ing effect  of the ~(CH3) 2 group were  s t r onge r  than the influence of the he te roa tom that ac t ivates  
the ~ posi t ion,  one might  obtain 4-subst i tu ted  products ,  and the corresponding sulf ides ,  the synthesis  of 
which is e x t r e m e l y  difficult, might  be  obtained f rom them by demethylat ion [1]. 

In this paper ,  we p r e s e n t  the resu l t s  of exper iments  on the b romina t ion  and ni t ra t ion of sa l t s  of the I 
type and, for  compar i son ,  the resu l t s  of the s ame  reac t ions  of methyl  2-thienyl  sulfide. The 5 and 3 pos i -  
tions in the sulfide a re  na tura l ly  the mos t  act ive ones (see [13]). The e l e c t r o n - a c c e p t o r  capaci ty  of the 
sulfonium group, as we have establ ished,  is insufficient to complete ly  suppres s  subst i tut ion in the f ree  ~ po- 
s i t ion of the thiophene ring. Fo r  example ,  the b romina t ion  of sulfonium Salt I (X = C104) gives a mix tu re  of 
4- and 5 - m o n o b r o m o -  and 4 ,5 -d ib romo-subs t i tu ted  products .  

The product  of the b romina t ion  of the sulfonium sa l t  was demethyla ted  [1] to identify the compounds 
obtained, and the composi t ion  of the resul t ing mix tu re  of sulfides was de te rmined  by  gas- l iquid  ch romatog-  
raphy (GLC) using authentic s amples .  For  this ,  we synthes ized  methyl  5 -b romo-2- th i eny l  sulfide f rom 
methyl  2-thienyl sulfide by the act ion of a b r o m i d e - b r o m a t e  mixture ,  as well  as methyl  3 ,5 -d ib romo-2 -  
thienyl sulfide by  the act ion of 2 moles  of b romine  in ch loroform on methyl  2-thienyl sulfide. In addition, 

*See [1] for  communica t ion  VIII. 
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the previously  descr ibed [14] methyl 4 -bromo-2- th ieny l  sulfide was used for GLC; we obtained the sample 
of methyl 4 ,5-dibromo-2- th ienyl  sulfide necessa ry  for this purpose by brom[nating this compound. Un- 
fortunately, the dibromo compound could not be isolated in the analytEcally pure state:  it contained appre-  
ciable amounts of unchanged s tar t ing compound and the 3 ,5-dibromo-subst i tu ted  product  formed as a r e -  
sult of brominat[on of methyl 3 -bromo-2- th ieny l  sulfide, which is an impuri ty in the s tar t ing methyl 4- 
b romo-2- th ienyl  sulfide [14]. 

A mixture  (in a rat io of close to 2 : 1) of 4- and 5-ni t ro-subst i tu ted  products  is formed in the nitrat ion 
of sal t  I (X = C104). The PMR spect rum of this mixture of .perchlorates  (recorded in dimethyl su l fox ide-  
acetone) contains signals with 5 3.48 ppm [singlet, (CH3)2~]; 8.28, and 8.12 ppm (doublets of 3-H and 4-H of 
the 5-ni t ro-subst i tu ted  compound, J% 4= 5 Hz); 8 .75,and 9.20 ppm (doublets of the r ing protons of the 4-sub-  
stituted products ,  J3,5 =1.5 Hz). The mixture obtained by demethylation of the product of the nitratEon of 

s a l t  I contained two i somer ic  sulfides (in a rat io of 3 :2 ) ,  one of which, judging f rom the resul ts  of GLC and 
the PMR spec t rum (in CC14) , was the 4-ni t ro-subst i tu ted  compound (CH3S s[nglet at 2.55 ppm and 3-H doub- 
lets at 7.48 ppm, 5-H 8.20 ppm, J3,s = 1.5 Hz), and the other was the 5Usubstituted product  (CH3S singlet at 
2.46 ppm, 3-H doublet at 6.85 ppm, and 4-H doublet at 7.71 ppm, J3 , t=4Hz) ,  We separa ted th is  mix tureon  
aluminum oxide and isolated the pure 4- and 5-ni t ro  sulfides,  but the melt ing point of the 5-ni tro compound 
was ~25~ lower  than the l i te ra ture  value [15] (81-82~ Our attempts to obtain a sample of methyl 5- 
n i t ro-2- thienyl  sulfide by the method in [15] were unsuccessful  because of pronounced resEnificatlon. By 
car ry ing  out the ni trat ion of methyl 2-tbAenyl sulfide at -70~  (instead of at  -10~  as in [15]), we were  able 
to isolate a nitrat ion product,  but it proved to be a mixture  of two i somer ic  sulfides. Judging f rom the PMR 
spect rum,  this mixture consisted of methyl 5-ni t ro-2- th ienyl  sulfide and methyl 3-ni t ro-2- th ienyl  sulfide 
(in a rat io of ~ 2 : 1 ) :  the spec t rum of a CC14 solution contains signals of the 5-ni t ro i somer  (CH3S singlet 
at 2.64 ppm, 3-H doublet at 6.87 ppm, and 4-H doublet at 7.75 ppm, J3,4 =4 Hz) and of the 3-ni tro i somer  
(CH~S singlet at 2.60 ppm, 5-H doublet at 7.11 ppm, and 4-H doublet at 7.57 ppm, J4,5 =5.5 Hz). According 
to the PMR spect rum,  the f i r s t  of the nitro sulfides corresponds  to the 5-ni tro derivative observed in the 
mixture of 4- and 5-nitro i somers  obtained by demethylation of the product  of the nitration of the sulfonium 
salt  (see above). The ass ignment  of the i somers  is in agreement  with the data of Hoffman and Gronowitz 
[16], who, using a large  amount of data, demonstrated that the s p i n - s p i n  coupling constants range f rom 
1.25 to 1.70 Hz in 2,4-disubsti tuted thiophenes, f rom 3.45 to 4.35 Hz in 2,5-disubsti tuted thiophenes, and 
from 4.90 to 5.80 Hz in 2,3-disubsti tuted thiophenes (see also [17]).* Individual samples were  isolated f rom 
the mixture of 5- and 3-ni t ro sulfides by chromatography on A1203. The f i r s t  of them (mp 57-57.5~ is 
methyl 5-n i t ro-2- th ienyl  sulfide, according to PMR spect roscopy,  while the second (rap 81-82 ~ C) is methyl 
3-n i t ro-2- th ienyl  sulfide. The la t ter  was apparently isolated by Cymerman-Cra ig  and co-workers  [15] and 
descr ibed (without s t ructural  proof) as the 5-ni t ro i somer .  The fact  that it is actually the 3-ni tro compound 
follows also from a recent ly  published paper [19l in which methyl 3-ni t ro-2- th ienyl  sulfide was obtained by 
a cycl izat ion that does not ra i se  any doubts about its s t ruc ture  and was descr ibed as a substance with mp 
84-85~ 

We also contemplated a route for the "al ternative" synthesis of a third i somer ic  ni t ro  su l f ide -me thy l  
4-ni t ro-2- th ienyl  sulfide - by nitrat ion of methyl 3 ,5-d[bromo-2- th[enyl  sulfide and subsequent debromina-  
tion of the dibromonitro sulfide. However, under the nitration conditions, we obtained a react ion product  
that does not contain nitrogen f rom methyl 3 ,5-dibromo-2- thienyl  sulfide and were able to assign themethyl  
3 ,5-dibromo-2- th ienyl  sulfoxide s t ruc ture  to it on the basis  of the analytical data and PiKR spectrum.  

02N~F--~Br 
Br "/ \S.-'~-SCH3 B "'~.S.~'U"SCFI3 

Our other attempt consisted in the nitration of dimethyl(5-bromo-2-thienyl)sulfonium perehlora te  to 
the d imethyl (5-bromo-4-ni t ro-2- th ienyl )sul fonium sal~, the demethylation of which gave methyl 5 -b romo-  

*An additional proof of the cor rec tness  of the ass ignment  of the 3- and 5-nitro sulfide s t ruc tures  that we 
made on the basis of the PMR spec t ra  is a compar ison  of the data discussed above with the PM1R spec t ra  
of the s imi la r ly  constructed formylthiophenes.  According to [16], the spec t rum of 2-methylmercap~)-3-  
formylthiophene contains 4-H and 5-H signals (superimposed) at 5.3 ppm relat ive to acetone with J4,~ = 
5.35 Hz. We recorded  the spec t rum of 5-methylmercapto-2- formyl th iophene  obtained by the method in 
[18!. It contains 3-H signals at 5.66 ppm and 4-H signals at 4.94 ppm (relative to acetone) with J3,4 = 4 
Hz. Thus, as in the case of the nitro sulfides the signals of the 2,3-disubstituted derivatives are  situated 
between the signals of the 2,5-disubsti tuted i somer .  
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4-ni t ro-2- th ienyl  sulfide. The debromination of the la t ter  with copper in propionic acid made it possible 
to isolate a very  low yield of a substance that was identical (according to GLC) to methyl 4-ni t ro-2- th ienyl  
sulfide, which is formed in the demethylation of the product  of the nitration of the dimethyl(2-thienyl)sul-  
fonium salts  (see above). 

EXPE RIME NTAL 

The PIV[R spectra of the sulfonlum salts and sulfides were recorded with an RS-60 spectrometer 

[Special Design off ice  of the Zelinskii Institute of Organic Chemistry,  Academy of Sciences of the USSP, 
(SIX) IOC AS USSR)] with hexamethyldisiloxane as the internal standard. The chemical shifts are  given on 
the 6 scale.  

The chromatographic  analyses were per formed with anLKhM-4 chromatograph (SIX) IOC AS USSR) 
with a thermal  conductivity detector and an LKhM-8m chromatograph (1V[osneftekip Plant) with a thermal 
conductivity and flame ionization detector. The gas c a r r i e r s  were helium and nitrogen, and the flow rate 
was 30-60 m l / m i n .  The column temperature  was 140-170 ~ C. The columns were made of stainless steel 
and had an inner diameter  of 3 mm:  1) a 3 -m- long  column with 0.5% polyethylene glycol adipate on NaC1; 
2) the same with potyethyleneglycol adipate on glass spheres~ 3) a 2 -m- long  column with 20% polyethylene 
glycol adipate on Chromosorb-W; 4) a 3 -m- long  column with 5% SE-30 on Chromaton N-AW. Columns 3 
and 4 were used to analyze the bromo derivatives,  and columns 1, 2, and 4 were used to analyze the nitro 
derivatives.  (Column 3 can also be used, but the tempera ture  must  be 200~ 

Bromination of Dimethyl(2-thienyl)sulfonium Perchlora te .  A solution of 2.45 g (0.01 mole) of dimethyl-  
(2-thienyl)sulfonium perchlora te  in 10 ml of 57% HC104 was added at 20~ to a solution of 1.55 g (0.005mole) 
of s i lver  sulfate in 40 ml of 57% HC104. When 0.5 ml (~ 0.01 mole) of bromine was added to the result ing 
solution, the color disappeared rapidly and AgBr precipitated. The mass  was s t i r r ed  for 20 min, the AgBr 
was separa ted  by decantation, and the solution was poured over  crushed ice to precipitate 0.94 g of a product  
with mp 98-107 ~ C. Recrysta l l izat ion from m e t h a n o l - e t h e r  gave a product with mp 103-105~ Judging f rom 
elementary analysis ,  it was a mixture of bromides with unchanged start ing sulfonium salt. A solution of 
0.65 g of the crude brominat ion product in 500 ml of methanol was passed through a column packed with the 
aceta te  form of t~ DF-10p anion-exchange res in  (see [I]). Evaporat ion of the eluate gave 0.41 g of a mixture 
containing methyl  2-thienyl sulfide, methyl 4-bromo-2- th ienyl  sulfide, methyl 5-bromo-2- th ienyl  sulfide, 
and methyl 4 ,5-dibromo-2- th ienyl  sulfide, according to GLC. 

Bromination of 2.45 g of dimethyl(2-thienyl)sulfonium perchlora te  with 0.02 mole of bromine in HC104 
in the presence  of 0.01 mole of Ag2SO 4 for 20 h at 20~ gave 0.58 g of a product  that melted at 202-204~ 
after  recrys ta l l i za t ion  f rom m e t h a n o l - e t h e r  and, judging from its e lementary  analysis ,  was a mixture of 
mono-  and dibromides.  Decomposition of this salt  on t~D]~-10p re s in  gave a mixture of the same compounds 
as in the experiment descr ibed above, with the exception of methyl 2-thienyl sulfide. It is interesting to 
note that the rat io of the 4- and 5-monobromides and 4,5-dibromide changes only slightly as a function of 
the amount of bromine used and is close to 1 : 1.2 �9 2.2 in both cases (from the areas  of the peaks when a 
thermal conductivity detector  is used). 

Methyl 5 -Bromo-2- th ieny l  Sulfide. A total of 34 ml of concentrated hydrochloric  acid was added to a 
solution of 3.83 g (0.0294 mole) of methyl 2-thienyl sulfide in 65 ml of benzene,  and 65 ml of a 0.93 N solu-  
tion of a b r o m i d e - b r o m a t e  mixture was then added dropwise with s t i r r ing  and cooling (0-2~ to the mix-  
ture. The mixture was then s t i r red  for 3 h at room temperature ,  and the organic l aye r  was separated,  
washed with water ,  10% NaOH solution, and water ,  and evaporated. Distillation of the residue gave 2.88 g 
(47%) of methyl 5-bromo-2- th ienyl  sulfide with bp 112-116~ (17 mm) and n~ 1.6330 (bp 113-116~C (18 mm), 
n~ 1.6325 [20]). 

Methyl 4 ,5-Dibromo-2- thienyl  Sulfide. This compound was s imi la r ly  obtained in 17% yield f rom methyl 
4-bromo-2- th ienyl  sulfide [19] and had bp 117-120~C (2 mm). The sample obtained contained N20% of im-  
puri t ies ,  which were identified by GLC as the 4- and 3-monobromo products and the 3,5- and (presumably) 
4,5-dibromo derivatives of methyl 2-thienyl sulfide. 

Methyl 3 ,5-dibromo-2- th ienyl  Sulfide. A solution of 5.5 ml (0.1 mole) of bromine in 150 ml of chloro-  
form was added dropwise to a solution of 6.5 g (0.05 mole) of methyl 2-thienyl sulfide in 15 ml of chloro-  
form a t - 1 0 ~  The mixture  was s t i r red  at 20~C for 2 h and poured over  crushed ice. The organic l aye r  
was separa ted  and washed with water ,  5% Na2S203 solution, and water ,  dried with MgSO4, and evaporated. 
The residue was distilled to give 11.1 g (77%) of pure (according to GLC) methyl 3 ,5-dibromo-2-thienyl  
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sulfide with bp 120-125~ (5 m m ) ,  n~ 1.6644, and d~ ~ 1.9862. Found: C 20.4; 20.5; H 1.3; 1.2; Br  55.1; 55.3; 
S 22.1; 22.2%. CsH4Br2S 2. Calculated: C 20.8; H 1.4; Br 55.5; S 22.3%. PMR spec t rum (in CC14): CH3S 
singlet  at 5 2.42 ppm and 3-H singlet  at 6.91 ppm. 

Nitra t ion of Dimethyl (2-thieny1)sulfonium Salts. A 3o75-g (0.018 mole) sample  of dimethyl(2- thienyl)-  
sulfonium ni t ra te  [1] was added gradual ly  to a mix tu re  of 9 ml  of H2SO 4 and 8 ml of concent ra ted  HNO 3 (sp. 
gr.  1.49) at 18-20~ The resul t ing  solution was s t i r r e d  at the s a m e  t e m p e r a t u r e  for  30 min  and was then 
heated at 60 ~ C for  5 h. The mix tu re  was poured  over  ice,  and the resu l t ing  prec ip i ta te  was r emoved  by 
f i l t rat ion,  washed with e ther ,  and v a c u u m - d r i e d  ove r  paraf f in  and P205 to give 0.31 g (7%) of dimethyl (nitro- 
2- thienyl)sulfonium ni t ra te  with mp 146~ (from methanol).  Found: N 11.6; 11.6%. C6HsN2OsS2 . Calculated 
N 11.1%. A smal l  amount  of pe r ch lo r i c  acid was added to the f i l t ra te ,  and the resul t ing  prec ip i ta te  was r e -  
moved  by f i l t ra t ion and dried to give 0.41 g (8%) of d imethyl (n i t ro-2- th ienyl )sul fonium pe rch lo ra t e  with 
mp,~200~ An almlytic sample  had mp 208-210~ (from methanol).  Found: N 5.1; 5.0%. C6HsC1NO6S2. 
Calculated: N 4.8%. 

Ni t ra t ion of 12.6 g (0.05 mole) of dimethyl(2- thienyl)sulfonium pe rch lo ra t e  under s i m i l a r  conditions 
gave 11.1 g (77% based  on the crude product) of dimethyl(4-  and 5-n i t ro-2- th ienyl )su l fon ium pe rch lo ra t e s  
with mp 168-170~ A sample  r e c r y s t a l l i z e d  f rom methanol  (mp 208-210~ did not depress  the mel t ing  
point of a sample  obtained f rom dimethyl(2- thienyl)sulfonium ni t rate  (see above). The crude product  of 
the ni t ra t ion of dimethyl(2- thienyl)sulfonium pe rch lo ra t e  (10 g) was ref luxed with 3.5 ml of pyridine in 60 
ml  of wa te r  for  7 h, and the mix tu re  was then ex t rac ted  with ether .  Evapora t ion  of the e ther  gave ~ 6 g of 
res idue ,  which contained methyl  4-  and 5 -n i t ro -2 - th i eny l  sulf ides in a ra t io  of ~ 3 : 2  (according to PMR 
spec t roscopy  and GLC). Chromatography  of 3 g of the mix tu re  on A1203 with elution by h e x a n e - e t h e r  (1:1) 
gave 1.16 g of methyl  4 -n i t ro -2 - th teny l  sulfide (0.67 g with mp 21-22~ and 0.49 g with mp 17-20~ and 
1.05 g of methyl  5 -n i t ro -2 - th ieny l  sulfide with mp  52-56~ An analyt ical  s ample  of methyl  4 -n i t ro -2- th ieny l  
sulfide h a d m p  21-22~ (sublimed at ~100~ and 20 mm).  Found: C 34.3; 34.5; H 2.9; 2.9; N 7.8; 7.8; $36.4; 
36.1%. CsHsNO2S 2. Calculated: C 34.3; H 2.9; N 8.0; S 36.6%. Vacuum subl imat ion  and c rys ta l l i za t ion  f r o m  
hexane of methyl  5 -n i t ro -2- th ieny l  sulfide gave a product  with mp 56.5-57.5~ Found: C 34.3; 34.2; H 3.0; 
2.9; S 36.4; 36.5%. CsHsNO2S 2. Calculated: C 34.3; H 2.9; S 36.6%. 

Nitra t ion of Methyl 2-Thienyl  Sulfide. A cooled mix tu re  of 3 ml  of fuming ni t r ic  acid and 10 ml  of 
acet ic  anhydride was added dropwise  in the course  of 2 h to a cooled (to -70~ solution of 8.8 g (0. 067 mole) 
of methyl  2- thienyl  sulfide in 13 ml  of acet ic  anhydride.  The resu l t ing  solution was s t i r r e d  for  another  20 
rain at  - 6 0 ~  and was then poured ove r  ice. The ni t ra t ion product  was ex t rac ted  with e ther ,  and the ex t rac t  
was washed  with 5% sodium carbonate  solution and wate r ,  dr ied with MgSO4, and evapora ted  to give 3.8 g 
of a dark,  viscous res idue ,  f r o m  which 0.4 g of a d i r ty-ye l low prec ip i ta te  with mp  38-58~ was isola ted by 
ref luxing with hexane. Found: N 8.1; 8.3%. C5HsNO2S 2. Calculated: N 8.0%. Chromatography onA1203 
with e h t i o n  with h e x a n e - e t h e r  (9:1) gave the 5-n i t ro  and 3-n i t ro  der iva t ives .  Methyl 5 -n i t ro -2- th ieny l  
sulf ide (0.17 g) had mp  57-57.5~ and did not depress  the mel t ing  point of the sample  descr ibed  above,which 
was obtained f r o m  the products  of the n i t r a t i on  of the sulfonium salt .  Found: N 8.1; 8.2%. C~HsNO2S 2. 
Calculated N 8.0%. Methyl 3 -n i t ro -2 - th ieny l  sulfide (0.13 g) had mp 81-82~ in a g r e e m e n t  with the values 
in [15, 19] (see the genera l  section).  

At tempts  to Synthesize Methyl 4 -Ni t ro -2- th ieny l  Sulfide. The ni t ra t ion of 1.1 g of d ime thy l (5 -b romo-  
2-thienyl)sulfonium ni t ra te  [1] under the conditions descr ibed  for  sa l t  I gave 1.03 g (73%) of dimethyl(5-  
b romo-4 -n i t ro -2 - th i eny l ) su l fon ium pe rch lo ra t e  with mp 162-163~ Found: C 19.2; 19.4; H 1.7; 1,8; Br 
21.6; 21.5; C1 9.6; 9.5; S 17.3; 17.2%. C6HTBrCINOGS2. Calculated: C 19.5; H 1.9; Br 21.7; C1 9.6; S 17.4%. 
Decomposi t ion of 1 g of this pe r ch lo ra t e  on the a c e t a t e - f o r m  t~D]~-10p r e s i n  (see [1]) gave 0.96 g (97%) of 
methyl  5 - b r o m o - 4 - n i t r o - 2 - t h i e n y l  sulfide with mp 35-36~ (eluted with e ther  and pe t ro l eum ether) .  Found: 
C 24.0; H 2.1; Br  31.5; S 25.3%. CsH4BrNO2S 2. Calculated C 23.6; H 1.6; Br 31.5; S 25.2%. A solution of 
0.8 g (0.003 mole) of methyl  5 - b r o m o - 4 - n i t r o - 2 - t h i e n y l  sulfide in 20 ml of propionic  acid was ref luxed for  
15 min  with 0.64 g (0.01 g-a tom)  of copper  powder.  The res idue  (0.5 g) obtained af ter  r emova l  of the p r o -  
pionic acid by vacuum dist i l lat ion was washed with wa te r  and r e c r y s t a l l i z e d  f rom aqueous ethanol to give 
0.01 g of an oily subs tance ,  which was shown by GLC to be identical to methyl  4 -n i t ro -2 - th ieny t  sulfide 
formed by demethylat ion of a mix tu re  of the products  of ni t ra t ion of dimethyl(2- thienyl)sulfonium sal ts .  

Methyl 3 ,5 -d ib romo-2- th ieny l  sulfoxide with mp 45-50~ was obtained in 36% yield f rom methyl  3,5- 
d ib romo-2- th ieny l  sulfide by the act ion of HNO 3 in acet ic  anhydride under the conditions descr ibed  above, 
except  that s t i r r i ng  was c a r r i e d  out at -50~  af ter  which the mix tu re  was al lowed to stand for  2 h with 
s imul taneous ra i s ing  of the t e m p e r a t u r e  to - 10 ~ C. An analyt ical  s ample  had mp 55-56 ~ C (from hexane). 
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Found: C 19.9; 20.2; H 1.2; 1.5; Br  52.7; 52.9; S 21.1; 21.2%. Cstt4Br2OS2. Calculated: C 19.7; H 1.3; Br  
52.5; S 21.1%. PMR spec t rum (in CC14): CH 3 singlet  at 2.83 and 4-H singlet at 6.99 ppm. 
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