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New silicon-containing acetylenic alcohols of the thiophene series 
have been obtained by the reaction of trialkylsilylacetylenylmag- 
nesium bromides with 2-thiophenealdehydes. Their addition to butyl 
vinyl ether has given the corresponding acetals. 

W e  h a v e  p r e v i o u s l y  [1 ,2 ]  f o u n d  n e w  m e t h o d s  f o r  

o b t a i n i n g  e t h y n y l s i l a n e s  and  h a v e  p o i n t e d  ou t  s o m e  

d i f f e r e n c e  b e t w e e n  t h e s e  c o m p o u n d s  and  t h e i r  o r g a n i c  
a n a l o g s .  A m o n g  t h e  r e a c t i o n s  of t h e  e t h y n y l s i l a n e s ,  

t h o s e  in w h i c h  t h e y  p a r t i c i p a t e  in  t h e  f o r m  of  I o t s i c h  

r e a g e n t s  o p e n  up  g r e a t  s y n t h e t i c  p o s s i b i l i t i e s .  T h e  
r e a c t i o n  of t r i a l k y l s i l y l a c e t y l e n y l m a g n e s i u m  b r o -  

m i d e s  w i t h  c a r b o n y l  c o m p o u n d s  h a s  l e d  to s i l i c o n -  
c o n t a i n i n g  a c e t y l e n i c  a l c o h o I s  [3, 4] i n c l u d i n g  1 - (2  T- 
f u r y l )  - 3 - t r i m e t h y l s i l y l p r  o p - 2  - y n - 1  -o l ,  s y n t h e s i z e d  
by  t h e  f o l l o w i n g  m e t h o d  [4, 5] : 

~ - C H O  (CH~)~Si--C~CH ~-~__CHOH__C~.C_St(CH3)a 
C2HsMgBr 

It a p p e a r e d  of i n t e r e s t  to  s t u d y  t h e  r e a c t i o n  of 
t r i a l k y l s i l y l a e e t y l e n y l m a g n e s i u m  b r o m i d e s  w i t h  

2 - t h i o p h e n e a l d e h y d e s  and  to c o m p a r e  t h e  c o m p o u n d s  
o b t a i n e d  w i t h  t h e i r  f u r a n  a n a l o g s .  In t h e  p r e s e n t  

w o r k  w e  h a v e  s y n t h e s i z e d  a n u m b e r  of s i l i c o n - c o n -  

t a i n i n g  a c e t y l e n i c  th i  eny l  a l c o h o l s  i n  t h e  f o l l o w i n g  
w a y :  

R_~'F~C H 0 R;Si--C ~C--MgBr R__~-S-~__CH O H__ C =_ C_ Si R~ ' 

R'=CH 3, C2Hs; R=H, C2H s 

T h e  r e a c t i o n  t a k e s  p l a c e  s m o o t h l y  in  e t h e r  o r  
t e t r a h y d r o f u r a n .  T h e  s e c o n d a r y  s i l i c o n - c o n t a i n i n g  

a c e t y l e n i e  t h i e n y I  a l c o h o l s ,  u n l i k e  t h e i r  o r g a n i c  

Fo m ,a 

a n a l o g s  n o t  c o n t a i n i n g  a s i l i c o n  a t o m ,  a r e  s t a b l e  

on  s t o r a g e  u n d e r  o r d i n a r y  c o n d i t i o n s .  

T h e  p r e s e n c e  of a h y d r o x y  g r o u p  i s  s h o w n  b y  

t h e  a d d i t i o n a l  of t h e  c o m p o u n d s  to  b u t y l  v i n y l  e t h e r :  

R-- ~.S I~L-c HO H--C ~C--Si R~ 

cN a 

T h u s ,  w e  h a v e  s h o w n  a n u m b e r  of m e t h o d s  f o r  t h e  

s y n t h e s i s  of s i l i c o n - c o n t a i n i n g  a c e t y l e n i e  c o m p o u n d s  
i n c l u d i n g  a t h i o p h e n e  n u c l e u s .  

E X P E R I M E N T A L  

l-(2'-Thienyl)-3-trimethylsilylprop-2-yn-l-ol (I). with 
stirring and cooling (0~ 7.2 g (0. 064 mole) of 2-thiophenealde- 
hyde was added dmpwise to the Iotsich reagent prepared from I. 54 
g (0. 064 g-atom) of magnesium, 7.0 g (0.064 mole) of ethyl bro- 
mide, and 6.3 g (O. 064 mole) of ethynyhrimethylsilane in ether. 
The mixture was stirred for another 1 hr and was decomposed with 
water and then with 5% hydrochloric acid. The aqueous layer was 
separated off and extracted with ether. The ethereal solution and 
the extracts were dried over calcined potassium carbonate. The 
ether was evaporated off and the residue was distilled in vacuum: 
The yield of I was 7, 4 g (see table). IR spectrum (taken on a UR-10 
instrument without a sotvent in a microlayer): v(C~3C--Si) 2180 cm -I, 
u (OH) 3430 cm-1; v (Si(CHa)a) 760, 845, 1263 era-l;  vibrations of 
the thiophene ring "/00, 1034, 3010, 3118 cm -1. 

1-(2'-Thienyl)-8-dimethylethylsllylprop-2-yn_l.ol (II). This 
compound was obtained in a similar fashion from 0.86 g (0. 036 
g-atom) of magnesium, 4.1 g (0. 036 mole) of ethyl bromide, 4. 14 

P h y s i c a l  C o n s t a n t s  and  A n a l y t i c a l  D a t a  of t h e  C o m p o u n d s  S y n t h e s i z e d  

I MR D 
" , Found, % 

Bp, ~ no2~ d'2~ calcu- Empirical 

found lated formula c H S si C 

57.15 

59.00 

60,66 

62.23 

62.75 

64,15 

6.82 

6.99 

7.45 

8,04 

8.18 

8.80 

Calculated, % Yield, 

H S Si %0 

116(3) 1,5295 1.0440 

1.5286 1.0337 135(5) 

132(2) 1,5248 1,0284 

132(~133 1.5012 0.9834 

126--128 1.5039 0.9771 
(2) 

i 

132(~t33 1.4928 0.9622 

I ] I~'-CH~ 

C~H~--~--CHOH:-~ ~ C--$|(CH3) 3 

C4H~OCHCH a 

g ] C4HgOCHCH3 

] C4119OCHCHj 

62.17 01.66 

66,91 6629 

7!,32 70.92 

93,35 92.53 

98.45 97,16 [ 

102,23 101.79 

CloHa4OSSi 

CllHl6OSSi 

CI~H,8OSSi 

C16H:t602S Si 

C~TH2aO2SSi 

C~sH3oO2SSi 

/ 

15.01 [3,20 57.11 

14.04 12,5C 58,77 

13.34 11,54 60.45 

llA2 10.15 61.88 

10.36 8.85 62.91 

9.69 8.03 63.85 

6,70 15.241 13,35 54,8 

7.18 14,281 12.52 55,1 

7.01 [3.44 ii.78 48,7 
I 

8.44 10.32' t 9.05 82,1 
r 
i 

8.65 9.98 i 8.64 79,0 

8.93 9.46 8.28 85,7 

i 
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g (0. 036 mole) of ethylethynyldimethylsilane and 4. 03 g (0. 036 mole) 
of 2-thiophenealdehyde. The yield of II was 4. 4. g, IR spectru m 
u(CE~C--Si) 2180 cm ' l ;  v (OH) 8430 cm-1; u (Si(CH3)2C2Hs) 755, 
845, 1245 cm ' l ;  vibratiom of the thiophene ring 700, 1034, 3020, 
3130 cm -1 . 

1-(2'- Ethyl- 5'-thienyl)- 3-~imethylsilylprop- 2-yn- 1-ol (liD. 
This compound was obtained in a similar fashion to I from 0.6 g 
(0. 025 g-atom) of magnesium, 2.7 g (0.025 mole) of ethyl bromide, 
2.45 g (0.025 mole) of ethynyltximethylsilane, and 3.5 g (0. 025 
mole) of 2-ethyl-5-thiophenealdehyde. The yield of III was 2.9 g. 
IR spectrum: u(Ce3C--Si) 2180 cm-1; u (OH) 3435 cm-l;  y (Si)CHs)s) 
780, 845, 1251 cm-1; vibrations of the thiophene ring 700, 1056, 
3010, 3130 cm -1. 

Butyl l-(2'-thienyl)-3-tximethylsilylpropi2-ynyl acetal (IV). 
With stirring, a drop of concentrated HC1 was added to a mixture of 
2.7 g (0.013 mole) of I and 1.3 g (0. 013 mole) of butyl vinyl ether. 
The temperature of the mixture rose to 40~ To complete the 
reaction, the mixture was heated at 60~176 for another 2 hr and 
was left overnight. The reaction mixture was neutralized with potas- 
sium carbonate and distilled. The yield of IV was 3.2 g (see table). 

Butyl 3-dimethylethylsilyl-l-(2'-thienyl)prop-2-ynyl acetal (V). 
This compound was obtained in a similar fashion to IV from 2. 24 g 
(0.01 mole) of II and 1.0 g (0.01 mole) of butyl vinyl ether. Yield 
of V 2.6g,  

1-(2'-Ethyl-5'-thienyl)-g-trimethylsilylprop-2-ynyl acetal (VI). 
This compound was obtained in a similar fashion to IV from 2.4 g 
(0.01 mole) of III and 1.0 g (0.01 mole) of butyl vinyl ether. The 
yield of VI was 2.9 g. 
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