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Prev ious ly  it  was  shown [1, 2] that  S i -hexaa lky l - t r aus_ l ,  2 -d is i ly le thylenes  photochemical ly  add 
butyl m e r c a p t a u  and th ioacet ic  acid.  In o r d e r  to synthesize some new types  of m o n o m e r s  we studied the 
thiylat ion of a num ber  of Si -subst i tu ted  1 ,2 -d i s i ly le thy lenes ,  which contained reac t ive  methoxy groups  on 
e i the r  one o r  both of the Si a toms .  He re  it p roved  that  the reac t ion  of the 1, 2 -b is (a lky lmethoxys i ly l )e thy l -  
enes  is  much  s lower  than that  of the Si -hexaalkyldis i le thylenes  [1, 2]. Despi te  prolonged UV i r rad ia t ion ,  
the yie lds  of the thiylation products  do not exceed  45%, and only in the case  of adding methyl  mercap t sm 
do they r each  80%. 

h~ 
R3_n(CHaO)nSiCH~CHSi(OCHs)nRa_ n ~ WSH - - ~  

-~ Ra_n(CH30) n$iCHCHSi(OCH~)nRa_ n 
t 
SR 

( i ) - ( x i v )  
R = C H s ,  R'=C4Hg, n = I ( 1 ) ; R = C H s ,  R'=CaHg, n = 2  (If); R'=C4Hg, n = 3  (III); 
R =CH3, R' ~ COCH3, n = I  (IV); R =CH~, W ~ COCH~, n = 2  (V); R' = COCH~, n ~ 3  
(VI); R 2 = CHzandC2Hs, R' = C~H~, n = I (VII); R ~ = CHaandC~H~, R' = COCH~, n = 
= I (VIII); R = C2H~, R' = COCH~, n = 1 (IX); I( ~ CH~, R' = C~H~, n = i (X); l] = CI~, 
R' = CHa, a = 1 (XI); R = CH~, R' = CHa, n = 2 (XII); W==CH~, n -- 3 (XII1); R2 = CHs 

andC2Hs, R' =CHs, n = I (XIV). 

TABLE 1. NMR Spectra l  Data for  Adducts 
(CHs)sS iCHCH~Si(OCH~)n(CHs)3_ n "% (CHs)~SiCH~CHSi(OCH~)n(CHs)~-n 

C o m -  

pound  

(XV) 

(XVI) 

(XVII) 

(XVIII) 

(XlX) 

(XX) 

(XXl) 

(xxII )  

(xxHI) 

SR 

R n ~CH 

C4H9 l 8 , 24  
8,23 

CaH9 2 8,25 
8,22 

C4~I9 3 8,2i 
8,t6 

COCHa 1 7,15 
7,09 

COCHs 2 7,16 
7,07 

COCH3 3 7,14 
~7,01 

CH3 t 8,34 
8,32 

CH3 2 8,30 
8,27 

CH3 3 8,26 
8,23 

SR 
(,q ppm ) 

"~CH2 

8,8--9,3 

8,8--9,3 

8,8--9,3 

8,9--9,5 

8,9--9,5 

8,9--9,5 

8,8--9,3 

8,8--9,3 

8,8--9,3 

I ~(CH,), I ~(CI'I")a--~ 

9,94 9,86 
9,84 

9,92 9,83 
9,82 

9,90 
9,9t 

9,96 9,90 
9,95 9,87 
9,98 9,92 
9,95 9,91 
9,94 
9,93 
9,9t 9,86 

9,82 
9,92 9,83 

9,82 
9,96 
9,95 

":R 

7,47 (a) 
8,50 (3 -- "r) 

9, o (s! 
7,47 (:q 
8,50 (~ -- ~) 

9, o (~} 

s , 5 o  - ~) 
9,0 

7,71 

7,7i 

7,71 

7,93 
7,92 
7,94 
7,91 
7,95 
7,91 

~OCH~ 

6,61 
6,57 

6,44 
6,40 

6,41 
6,37 

6,64 
6,59 
6,52 

6,49 
6,46 
6,60 
6,56 
6,51 
6,48 
6,47 
6,44 
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When the react ion of thiols  with the unsymmetr ica l  1-( t r imethylsRyD-2-(methylmethoxysi ly l )e thyl-  
enes  was studied it proved n e c e s s a r y  to determine both the s t ruc ture  and the composit ion of the obtained 
adducts.  In this  case the thiols add with much g rea t e r  vigor ,  and the yields of the thiylation products  are  
75-90% (irradiation for  8 h). The s t ruc ture  of all of the synthesized compounds was conf i rmed by the NMR 
spectra l  data (Table 1). 

(CH3)3SiCH=CHSi(0CI-I@n(CH3)3_ ~ q- RSH -,  (CH~)sSiCttCH~Si(0CH3)~(CH3)3_ ~ 
I 
SR 

Jr (CHa)3SiCH=CHSi(0CHs) ~(CH3) 8~ n 
l 

S R  
(XV) - -  (XXIII) 

tl = C4I-I9, n = 1 (XV); R --= C4tt9, n ~ 2 (XVI); R = C4H9, a = 3 (XVII): 1R = c o c m ,  
n = t (XVIII); R = COCtta, n = 2 (XIX); tt = c o c m ,  n = a (xx) ;  R = c m ,  ~ = l (xx I ) ;  
tl = CI-I~, n ~ 2 (XXII); tl = CtI3, n ~ 3 (XXIII) 

An analysis  of the NMR spec t ra  of the react ion products  of the thiois with unsymmetr ica l  Si -sub-  
stituted 1, 2-disi lylethylenes disclosed that both of the i somer ic  adducts (XV)-(XXIII) are  fo rmed in all 
cases .  The presence  of an a symmet r i c  C atom in the SiCH2CH(SR)Si f ragment  leads  to a nonequivalence 
of the protons of the methylene group, and the spect rum of this f ragment  belongs to the ABX type. The 
chira l i ty  of the C atom is also ref lected on the signals of the substituents on the Si atom attached to it 
(in the case where the substituents are  different). Thu s, in the compounds with n = 2 (the substituent is 
Si(0CH~i2CH~) the methoxy groups fo rm three  signals with intensit ies of 1:1:2, of which the highest signal 
belongs to the i somer  (CHs)3SiCH(SR)CH2Si(OCH3)2CHs, while the other  two are formed by the nonequivalent 
methexy groups of the other i somer .  In a s imi lar  manner ,  the methyl  groups in the compounds with n = 1 
(the substituent is Si(CH~)2OCH 3) give three signals. An increase  in the tempera ture  fails to lead to an 
averaging of these signals,  which tes t i f ies  that the corresponding protons (or groups) have a s t ructural ,  
and not a conformational nonequivalence. In all cases  the rat io of the i somers  is equal to 1:1 (except when 
R = alkyl and n = 3, where the ratio (CH~)~SiCH(SR)CH2Si(OCH3)~: (CH3)~SiCH2CH(SR)Si(OCH~)3 = 2:17. 

EXPERIMENTAL METHOD 

The NMR spectra of 10% solutions of the compotmds in CCI 4 were obtained on a Tesla BS-487B spec- 

trometer (80 MHz), using cyclohexane as the internal standard. 

1,2-Bis(dimethylmethoxysilyl)-butylthioethane (1). A mixture of 4.16 g of 1,2-bis(dimethylmethoxy- 
silyl)ethylene and 1.8 g of butyl mercaptan in a sealed Pyrex glass ampul was irradiated with UV light 
(PRK-4 lamp) for  24 h and then distilled. We obtained 2.82 g of (I) (Table 2). 

Compounds (II)-(X) and (XV)-(XX) were obtained in a s imi lar  manner  (Tables 2 and 3). 

1- (Tr imethyls i ly l ) -2-dimethylylmethoxysi ly l ) - l -methyl th ioethane and 1- (Tr imethyls i ly l ) -2- (d i -  
methylmethoxysilyl)-2-(dimethylthioethane (XXI). A mixture of 1.88 g of 1-( t r imethyls i ty l ) -2-(dimethyl-  
methoxysi lyl)-ethylene and 1.5 g of methyl mercaptan  was i r radia ted  in a Pyrex  glass  ampul for  8 h. 
Then the ampul was cooled in solid CO 2, opened, the excess  MeSH was evaporated,  and the compound 
was distilled. We obtained 1.62 g of (XXI) (see Table 3). 

Compounds (XI)-(XIV), (XXII), and (XXIII) were synthesized in a s imi lar  manner  (see Tables 2 

and 3). 

C O N C L U S I O N S  

1. A number  of new sulfur-containing organosi l icon monomers  was synthesized by the react ion 
of 1,2-bis(alkylmethoxysi lyl)-  and 1-( t r imethyls i iyl)-2-(methylmethoxysi lyi)ethylenes with mercap tans  

and thioacetic  acid. 

2. Based on the NMR spectral  data, the 1-( t r imethyls i lyl)-2-(methylmethoxysi lyl)ethylenes form 

two i somer ic  adducts in a 1:1 rat io.  
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