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As a continuation of studying the hydros i ly la t ion  of e thynyls i lanes  in the p r e s e n c e  of the Speier  c a t a -  
lys t  [1-3] we synthes ized  a number  of p rev ious ly  unknown methy l - subs t i tu ted  1,2-dis i lylethylene d e r i v a -  
t ives ,  which contain ethynyl,  phenyl,  and methoxy groups on the si l icon a tom.  

The reac t ion  of methyl t r ie thynyls i lane  with an equ imolar  amount  of e i ther  methyld ichloros i lane  or 
t r i ch lo ros i l ane  gave both the mono-  and the diaddition p roduc t s  

CH3Si(C_~CH)a + HSiRCI~ -.- CHa(HC--C)~SiCH=CHSiRC12 
(i), ( i i)  

CH~(HC_~C)Si(CH =CHSiRCI,) 2 
(III), (IV) 

R =Ci Ia  (I), (III); CI (II), (IV) 

The reac t ion  of (I) with e thynylmagnes ium b romide  gave 1,2=bis(methyldiethynylsi lyl)ethylene (V) 

(I! ~- 2HC~CMgBr -~ CH3(HC ~ C)~SiCH =CHSi(C~_CH)2CH 3 (V) 

A number  of o ther  e thynyl -subs t i tu ted  1 ,2-d is i ly le thylenes  was obtained in a s im i l a r  manner  

(CH3)~-~(HC~C)nSiCH=CHSi(CHI)a_mClm+ mHC--CMgBr -~ 
--)- (CH3)s_~(HC~C)~SiCH =CHSi(CHs)a_~(C--CH)m 

(VI) - - ( IX)  

n = 0 ,  m = 2 ( V I ) ; n  = 0 ,  m = 3 ( V I I ) ;  n = i , m  = 2 ( V I I I ) ; n  = t , m = 3  (IX) 

The reac t ion  of the chloro de r iva t ives  with methanol  in the p r e s e n c e  of u r e a  leads smoothly to the 
cor responding  methoxy de r iva t ives  

(CIJa)s-~(HC--~C).SiCH= CHSi(CHa)a-.~CI.~ -b mCH3OH- mOC(NIt,), * 

---) (CH3)a_ ~ (HC~C)nSiCH=CHSi(CH3)~-.,(OCHa)., 
(x) - (xv) 

n =  0, m = 2  (X); n = 0 ,  m : 3  (XI); n = l ,  m = 2  (XII); n : i ,  m 
= 3 ( X I I I ) ; n  = 2 ,  m : 2 ( X I V ) ;  n = 2 ,  m = 3 ( X V )  

The reac t ion  of compound (III) with CH3MgI gave b i s - [~- ( t r imethyls i ly l )v iny l ]methyl (e thynyl ) s i l ane  (XVD 

(IiI) + 4CH3MgI --~ CH~(CH~C)Si[CH=CHSi(CH~)3]2 (XVI) 

1- (T r i ch lo ros i ly l ) -2 -  ( t r imethoxysi ly l )e thylene (XVII) 

(CHaO)aSiC=CH ~- HSiC18 -~ (CHaO)aSiCII=CHSiCIa (XVII) 

was synthesized by the addition of HSiCI 3 to e thynyl t r imethoxys i lane ,  while 1- (e thyld ich loros i ly l ) -2- (d i -  
e thylmethoxysi lyl)e thylene (XVIII) 
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T A B L E  1. NMR Spec tra  of 1 , 2 - D i s i l y l e t h y l e n e  D e r i v a t i v e s  

Compound 

{VI) 

(VII) 

(VIII) 

(IX) 

(x) 

(XI) 

(XIl) 

(XIII) 
(XIV) 

(XV) 
(XIX) 

(xx r )  
( x x i i )  

(XXIV) 

(XXV) 

(XXVII) 
(XXVIIIa) 

(xxvmb) 

(XXIXa) 

' (XXIX ) 

(XXX) 

Formula  

a 
CHa( I IC-=_'-C)..SiC H =CH SI(CH ,)~ 

a 
(H C~---'ChSICH =C HSI(CH~)s 

a 
CHKHC~-ChSICH ~CHSI(CHt)~C~C tt  

(HC~-ChSiCIt=CHSi(CIt,hC='CH 

(CH,hSICH =CHSi(OCHt),CHa 

(CH~hSiCH=CH Si(0 CH,03 

H C=~C(CHs),SiC II=CH SI(0C IIa)tCH~ 
a 

ItC~-C(CHD~StCFI =:CHSI(0C HD~ 
C H~( H C:~.ChSiC H ~C H Si(0C H~)zCH ~ 

CH~(HC---~C),SiCH=CHSI(0CH,h 
(C F[~0):~SiC H =CH Si(0CHDs 

(CHshSICH=CHSI(CH~),OCH~ 
C H~0(CtI~),SiCH=C HSi(C H.,hOCII~ 
E~H~(C}:I~),SICH~CItSI(CH~h 

C~H~(C H~hSiC II=C HSI(C-~C H bCH~ 

C~H~(C H,hSiC H =-CH SI(CtI~),C~ =-CH 
C,Hs(CH~hSI /H~ 

\ 
C=C : 75% 

/ \ 
a l l  SiCI, 

C~ItdCHD~Si )Ii3 
\ 

C=C 25% / \ 
Cl~Si It a 

C~HdCIIDtSi II~ 

"C ::C / 75% 
/ \ 

at-I Si(OCH~h 
C~lls(~lt~)zSi /H~ 

\ 
C=C 

/ \ 
(CIIaO):Si Hot 

(CH~)~Si [CH=CIISi(OCHDz] ~ 

255; 

3,59 

3,63 

3 ,~  

3,~3 

3,65 

3,6t 

3,33 

3,20 
3,3t 

3,27 
3,53 

3,52 
3,~2 
3,M 

3,58 

3,42 

2,~9 

L 
3,t4 

2,98 

3,.'.1 

3,6'* 

Chemical s~fts, ~, ppm ]-- N N 

1 

6,6r 

6/,5 

6 ,~  

6,56 

C~C H 

7,62 

7,50 

7,62(tH) 
7,~(21t) 

{ 7,5~1H) 
7,4~3H) 

7,68 

7,62 

7,5t 

7,62 

7,7tI 

C[I30(C2H~):SiC:-CH -i- HSi(Cfl-Is)CI2 "-~ CHsO(C2Hs)2SiCH-- CI ISi(C2Ita)CI ~ 
(XVIII)  

was  ob t a ined  f rom d i e t h y l e t h y n y l m e t h o x y s i l a n e  and e t h y l d i e h l o r o s i l a n e  

The  e o r r e s p o n d i n g  m e t h o x y  d e r i v a t i v e s  w e r e  s y n t h e s i z e d  by  the r e a c t i o n  of  c o m p o u n d s  (XVLI) and 
(xv r I i )  with m e t h a n o l  in the p r e s e n c e  of u r e a  

(Ct[sO),~SiCH,_ CHSi(OCHs) ~ and CH 30(CflI~)2SiCH -..= CHSi(OCI i3):C2H ~ 
(XIX) (XX) 

The  r e a c t i o n  of it- ( t r i m e t h y l s i i y l ) - 2 -  ( m e t h y l d i m e t h o x y s i l y l ) e t h y l e n e  and 1-  ( d i m e t h y l m e t h o x y s i I y D - 2 -  
( m e t h y l d i m e t h o x y s i l y l ) e t h y i e n e  with an e q u i m o l a r  a m o u n t  of CtI3MgI gave  1 - ( t r i m e t h y l s i l y l ) - 2 - . ' , d i m e t h y l -  
m e t h o x y s i l y l ) e t h y l e n e  and 1 , 2 - b i s  ( d i m e t h y l m e t h o x y s i l y l ) e t h y l e n e  

(CI-[sO)7,(CH3)n_,~ SiCt[-=CHSi(OCH~)2CH 3 --- CH~.Mgl --~ 
(CHsO)~(CH3).~_.~ SiCH --=-CHSi(Ctt~)2OCH a 

(XXl), (XXll) 
n :-: 0 (XXI); n = 1 (XXII) 

The  1 , 2 - d i s i l y l e t h y i e n e s  that contain a phenyl  rad ica l  on one of the s i l i c o n  a toms  were  s y n t h e s i z e d  by 
the h y d r o s i l y l a t i o n  of d i m e t h y t ( p h e n y l ) ( e t h y n y l ) s i l a n e  and s u b s e q u e n t  reae t ion  of  the reac t ion  product  with 
e i t h e r  CH3MgI or e t h y n y l m a g n e s i u m  b r o m i d e  
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C~H5 (Cllah SiC_~CH -]- IISi(CH3)Ch --* Cs}I5 (CHs)~ SiCH=:CHSi(CH3)CI~ 
CH~MgI , [ (XXlll) 

tIC-~CMgBr I 
C6H~(CH3)~ SiCH=CHSi (CH3)~ CdI5 (CH3)2 SiCH -CHSi (C=CII)~ CII3 

(xxlv) (xxv) 

and a l so  by the hydros i ly l a t i on  of d ime thy ld ie thyny l s i l ane  with me thy lpheny lch lo ros i l ane  and subsequent  
r eac t ion  with CH3MgI 

(CH3)~i (C--~CH)~ �9 HSi(Cslh) (CH3)CI -, HC=C(CII3)2SiCH=CHSi(C~H:,)(CH~)CI CH~MgI_. 
(XXVl) 

-~ HC:=C (CH3)2 SiCH: :CHSi(CH3)2CGHs 
(XXVli) 

The addit ion of HSiCI 3 to d imethy l (phenyi )e thynyls i l ane  gave 1-  (d ime thy lpheny l s i ly l ) -2 -  ( t r i eh lo ros i ly l ) -  
e thylene ,  which with methanol  g ives  1 - ( d i m e t h y l p h e n y l s i l y l ) - 2 -  ( t r imethoxys i ly l )e thy lene  

CII30H 
CsHs(CH3hSiC~CH 4-HSiCh ~ CdI~(CHs)2 SiCH=CHSiCh 

(XXVIII) OC (NH,~ 
--* C6H~ (Clh)2 SiCII= CHSi (OCIh)3 

(XXlX) 

D ime thy lb i s -  [~-  (methy ld imethoxys i ly l )v iny l ] s i l ane  was  syn the s i zed  in a s i m i l a r  m a n n e r  

(CH3), Si[CH=CHSi(CH3)Ch] CH,OII (CIt3)~Si[CH = CHSi(OCIh)2CI h]2 
OC(NH,), (XXX) 

To confirm the structure of the synthesized compounds we studied their NIV[R spectra (Table 1). The 
spectra were obtained on a Tesla BS-487B spectrometer (80 MHz) for 10-15% CCI 4 solutions, using eyclo- 
hexane as the internal standard. Except for the symmetrical compounds and (XXIV), the olefinic protons 
of the 1,2-disilylethylene derivatives are depicted in the spectrum by quadruplets of the AB type. The 
vicinal spin-spin coupling constants of the olefinic protons are equal to 21-23 Hz, which proves the trans- 
structure of the obtained compounds. Compounds (XXVIII) and (XXIX) are an exception, the spectrum of 
which shows that, together with the trans-adduct (XXVIHa) and (XXIXa), the gem-isomer (XXVHIb) and 
(XXIXb) is formed, An AB quadruplet with a spin-spin coupling constant of 5 Hz corresponds to the latter 
in the region of the olefinic protons. The ratio of the trans- and gem-isomers is 3: 1. 

E X P E R I M E N T A L  M E T H O D  

1 - (Me thy ld i e t hyny l s i l y l ) -2 - (m e t hy l d i c h lo ro s i l y l ) e thy l ene  (I) and b i s - [ ~ - ( M e t h y l d i c h l o r o s i l y l ) v i n y l ] -  
me thy l (e thyny l ) s i l ane  {HI). To  a m i x t u r e  of 3.7 g of me thy l t r i e t hyny l s i l ane  and 0.01 ml  of 0.2 N H2PtCl 6 in 
i sop ropano l  at  40-45  ~ was  added 3.3 g of m e t h y l d i c h l o r o s i l a n e .  The mix tu re  was  heated  at 80-90 ~ for  0 .5h.  
Dis t i l l a t ion  gave 3.18 g (45.4%) of (I) with bp 92-93  ~ (12 mm);  n ~  1.4780; d~ ~ 1.0517. Found: MR 62.78. 
CsH10Si2C12. Calcula ted:  MR 62.01. In addit ion,  we i so la ted  3.08 g (44.0%) of (III) with bp 152-154 ~ (13 
m m ) ;  n~  1.4994; d~ ~ 1.1877. Found:  ]VIR 86.41. CsHt4Si3CI4. Calcula ted :  MR 86.26. 

Compounds  (H), (IV), (XVII), (XVHI), (XXIII), (XXVI), and (XXVIII) w e r e  obtained in a s i m i l a r  m a n n e r  
(Table 2). 

1,2-bis(Methyldiethynylsilyl)ethylene (V). To a solution of 2.33 g of (1) in 5 m[ of ether was added 
the Iotsich reagent that was prepared from 0.46 g of Mg, 2.18 g of C2HsBr, and acetylene in 25 ml of THF. 
After the usual workup we obtained 1.39 g (65.5%) of (V) with bp 114-116 ~ (17 mm), mp 60-62 ~ Found: 
C 66.38; H 5.76; Si 25.64%. Ct2Ht2Si2. Calculated: C 67.85; H 5.69; Si 26.45%. 

Compounds (VI)-(IX) and (XXV) were obtained in a similar manner (see Table 2). 

1-(Methyldiethynylsilyl)-2-(methyldimethoxysilyl)ethylene (XIV). With stirring, to a mixture of 
2.4 g of urea and 12 ml of methanol in 15 ml of hexane was added 4.46 g of (1) in drops. The mixture was 
heated at 60 ~ for 1 h, and the lower layer was separated and extracted with 10 m[ of hexane. The extract 
was combined with the main layer, the hexane was distilled off, and the residue was vacuum-distilled. 
We obtained 3.6 g (74.00/o) of (XIV) with bp 111-112 ~ (18 mm); n~ 1.4618; d] 0 0.9476. Found: C 53.71; 
H 7.15; Si 24.91%; MR 65.00. Cl0Hl6Si202. Calculated: C 53.62; H 7.14; Si 25.04%; MIR 64.53. 

Compounds (X)-(XIII), (XV), (XIX), (XX), (XXIX), and (XXX) were obtained in a similar manner 
(see Table 2). 
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1- (Tr imethy l s i ly l ) -2 - (d imethy lmethoxys i ly l )e thy lene  {XXI). With s t i r r ing ,  to a solution of 10.2 g of 
1 - ( t r imethyls i ly l ) -2-{methyld imethoxys i ly l )e thy lene  in 15 ml  of e ther  was added the Gr ignard  reagent ,  p r e -  
pa r ed  f rom 1.21 g of Mg and 7.1 g of CH3I in 25 ml  of e ther ,  in drops .  The mix tu re  was heated at  ref lux 
for  2 h. The obtained p rec ip i t a te  was f i l t e red ,  the e ther  was dis t i l led off, and the res idue  was vacuu m-  
dist i l led.  We obtained 6.02 g (64.0%) of (XXI) with bp 39 ~ (4 ram); n~  1.4300; d~ ~ 0.8222. Found: C 50.98; 
H 10.70; Si 29.60%; MR 59.20. C8H20Si20. Calculated: C 50.98; H 10.71; Si 29.82%; MR 58.67. 

1 ,2-b is (Dimethylmethoxys i ly l )e thyleae  (XXII) was obtained in a s im i l a r  manner .  

b i s - [ f l - (Tr imethy ls i ly l )v iny l ]methy l (e thynyl ) s i l ane  (XVI). To a solution of 2.8 g of (III) in 10 ml  of 
e ther  was added the Gr ignard  reagent ,  p r e p a r e d  f r o m  0.76 g of Mg and 4.52 g of CH3I in 25 ml  of e ther ,  
in drops .  The mix tu re  was heated at  ref lux  for  1 h, cooled, and decomposed  with wa te r  and 5% HC1 solu-  
tion. Af te r  the usual  workup and vacuum-d is t i l l a t ion  we obtained 1.46 g (68.5%) of (XVI) with bp 103-104 ~ 
(8 mm);  n~  1.4606; d 2~ 0.8296. Found: C 58.77; H 9.83; Si 31.61%; MR 89.43. C13H26Si 3. Calcu-  
lated: C 58.56; H 9.84; Si 31.60%; MR 88.03. 

Compounds (XXIV) and (XXVII) were  obtained in a s i m i l a r  manne r  (see Table  2). 

C O N C L U S I O N S  

1. Some new methy l - subs t i tu t ed  t r a n s - l , 2 - d i s i l y l e t h y l e n e  de r iva t ives  were  synthes ized by the addi-  
tion of hydros i l anes  to methyle thynyls i lanes  and e thynylmethoxys i lanes ,  and a study was made of thei r  r e -  
action with methanol ,  and also with the me thy l -  and e thynylmagnes ium hal ides .  

2. It was es tab l i shed  by the NM:R method that all  of the obtained compounds have a t r a n s - s t r u c t u r e .  
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3. 
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