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The oxidation of secondary  s i laace ty lenic  alcohols  of the thiophene s e r i e s  with act ive mangan-  
ese  dioxide in e the rea l  solution has  given the cor responding  ketones .  

Si laacetylenic  ketones  of the thiophene s e r i e s  a re  of definite in te res t  as the s ta r t ing  m a t e r i a l s  for  the 
synthes is  of va r ious  o rganos i l anes  containing the thiophene nucleus.  

We have p rev ious ly  [1] r e c o r d e d  the synthes is  of some s i laace ty lenic  alochols of the thiophene s e r i e s  
obtained by the reac t ion  of e thynyls i lanes  with th iophene-2-carba ldehyde  under the conditions of the Iots ich 
reac t ion .  In the p resen t  p a p e r  we desc r ibe  the p r epa ra t i on  of some new th ienyls i taacety lenic  alcohols by 
the reac t ion  of t r i a lky l s i l y l e thyny lmagnes ium b romides  with th iophene-2-carba ldehyde  and 5 -b romoth io -  
phene -2 -ca rba ldehyde :  

I R~H, R'=R"=C2Hs;II R=Br, R'=CH 3, R"=C211s; Ill R=H, R'=R"=CH3; 
IV R=H, R'=CH3, R"=C2H 5 

The alcohols  I - IV were  oxidized with act ive  manganese  dioxide in e therea l  solution at room t e m p e r a t u r e  to 
the cor responding  s i laace ty lenic  ketones  V-VIII  (See Table 1). The reac t ion  took place smoothly  and was 
comple te  in 5-8 h, being followed by t h in - l aye r  chromatography .  The s i laaeetylenie  ketones V-VIII  have 
h igher  boiling points  and a re  l e s s  s table on s to rage  than the cor responding  thienylacetylenic  ketones [2]. 

In con t ras t  to the th ienylacetylenic  ketones ,  the s i l icon-containing ketones  do not f o r m  py razo l e s  by 
reac t ion  with hydraz ine .  The r ea s on  is p robab ly  a quali tat ive d i f ference  in the e lec t ronic  s t ruc tu re  of the 
C - C bond as a r e su l t  of the in teract ion of the vacant  3d orb i ta l s  of the s i l icon a tom and the ~r e lec t rons  of 
the acetylenic  bond. 

Using 1 - ( 2 - t h i e n y l ) - 3 - t r i e t h y l s i l y l p r o p - 2 - y n - l - o l  (IV) as an example ,  the se lec t ive  hydrogenat ion of 
the s i laace ty lenic  alcohols  in e the rea l  solution on a P d / B a C O  3 ca ta lys t  was  studied. Without p r e p a r a t i v e  
isolat ion,  the si lavinyl alcohol IX obtained was oxidized with act ive manganese  dioxide to the cor responding  
ketone X. To p rove  i ts  s t ruc tu re ,  the l a t t e r  was  also obtained by independent synthes is  - by the addition of 
t r i e thy ls i l ane  to the t r ip le  bond of 1 - ( 2 - t h i e n y l ) p r o p - 2 - y n - l - o n e  (XI) in the p r e sence  of 0.1 N chloroplat inic  
acid. 

~-s-~-c"o~-c---C-S'(C~"~)~ Pd/"~m,C% ~"fl-C~OH--C"=C"--S'(C~"~h 
I IX 
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The IR s p e c t r a  of the ketones  V-VIII  have the c h a r a c t e r i s t i c  
f requenc ies  of the thiophene r i n g -  756, 1024, 1440, 1539, and 3115 
c m  -1. The absorp t ion  band of the C -= C bond appea r s  c l ea r ly  in 
the 2160-2180 c m  -~ region.  Absorpt ion bands at 850 and 1245 c m  -1 
r e l a t e  to the Si(C2Hs) 3 group.  The s t re tch ing  v ibra t ions  of the c a r -  
bonyl a re  r e p r e s e n t e d  by an absorpt ion band between 1640 and 1663 
c m  -1. The lower ing of the f requency of the v ibra t ions  of the C = O 
group is due to the conjugation effect .  

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

1 - ( 2 ' - T h i e n y l ) - 3 - t r i e t h y l s i l y l p r o p - 2 - y n - l - o l  (!)- With s t i r -  
r ing and cooling (0~ 11.2 g (0.1 mole) of t h iophene -2 -ca rba lde -  
hyde was added to the Iots ich reagent  p r e p a r e d  f r o m  2.4 g (0.1 g-  
atom) of magnes ium,  10.9 g (0.1 mole) of ethyl b romide ,  and 14 g 
(0.1 mole) of t r ie thyle thynyls i lane  in e ther .  The mix tu re  was 
s t i r r e d  at r oom t e m p e r a t u r e  for  3 h and was left  overnight .  Then 
it was  decomposed  with wa te r  and NHtC1 solution. The aqueous 
l a y e r  was sepa ra ted  off and ex t rac ted  with e ther .  The organic  l aye r  
and the e therea l  ex t r ac t s  were  washed with wa te r  and 5% hydro -  
chlor ic  acid and were  dr ied with po t a s s ium carbona te .  The e ther  
was evapora ted  off and the res idue  was dis t i l led in vacuum.  The 
yield of I was  10.6 g (42%). Bp 138-140~ (2 ram); n~  1.5330; d 2~ 
1.025. Found a/c: C 61.98; H 7.66; S 13.35; Si 10.64. MRD 76.50. 
C13H20SSi. Calculated %: C 61.90; H 7.94; S 12.70; Si 11.11; MR D 
76.67. 

1- (5 ' - B r o m o - 2  ' - thienyl)  - 3 -  (ethyldimethylsilyl)  p r o p - 2 - y n - 1 -  
ol (II)______~. This  was obtained in a s i m i l a r  manne r  to I f r o m  9.6 g (0.05 
mole) of 5 -b romoth iophene -2 -ca rba ldehyde ,  5.6 g (0.05 mole) of 
e thyle thynyldimethyls i lane ,  1.2 g (0.05 g-a tom) of magnes ium,  and 
5.45 g (0.05 mole) of ethyl b romide .  Yield of II, 5.1 g (34%). Vis-  
cous oil.  Bp 160-163~ (5 mm) .  Found %: Br  26.00; S 10.82; Si 
9.18. CllH15BrOSSi. Calculated %: Br  26.40; S 10.56; Si 9.24. 

1 - ( 2 ' - T h i e n y l ) - 3 - ( t r i m e t h y l s i l y l ) p r o p - 2 - y n - l - o l  (HI) and 3- 
(ethyldimethyl s i l y l ) - l -  (2 ' - thienyl)  p r o p - 2 - y n -  l ' o l  (IV) were  ob- 
tained as desc r ibed  p rev ious ly  [1]. 

1 - ( 2 ' - T h i e n y l ) - 3 - ( t r i e t h y l s i l y l ) p r o p - 2 - y n - l - o l  (V). In p o r -  
t ions,  5.2 g (0.06 mole) of act ive manganese  dioxide was added to a 
solution of 4 g (0.015 mole) of I in d ry  e the r  and the mix tu re  was 
s t i r r ed  at r oom t e m p e r a t u r e  for  6 h. Then the p rec ip i ta te  was 
f i l te red  off and r epea ted ly  washed with e ther .  The e therea l  solution 
was dr ied with magnes ium sulfate and evapora ted ,  and the res idue  
was dis t i l led in vacuum.  The yield of V was 2.2 g (55%). 1 - (2 ' -  
Thienyl) - 3 -  ( t r i m e t h y l s i l y l p r o p - 2 - y n - l - o n 0  (VI), 3- (e thyldimethyl-  
s i l y l ) - l - (2  ' - t h i e n y l ) p r o p - 2 - y n - l - o n e  (VII), and 1 - ( 5 ' - b r o m o - 2  ' -  
th ienyl ) -3-  (ethyldimethylsi lyl)  p r o p - 2 - y n - l - o n e  (VIII) were  obtained 
s i m i l a r l y  (see Table 1). 

1 - ( 2 ' - T h i e n y l ) - 3 - ( t r i e t h y l s i l y l ) p r o p - 2 - e n - l - o n e  (X). a__:.. A 
hydrogenat ion v e s s e l  was  charged  with 4.2 g (0.016 mole) of I, 50 
ml  of ethanol,  and 2 g of P d / B a C O  3 ca ta lys t  (5% of Pd), and hydro-  
gen was  pa s sed  in while the v e s s e l  was  shaken on a mechanica l  de-  
vice .  An amount of hydrogen close to the calcula ted amount (248 
ml) was absorbed  in 12 h. The ca ta lys t  was  f i l te red  off and the 
solvent was evapora ted .  Without p r e p a r a t i v e  isolat ion,  the alcohol 
IX was oxidized with manganese  dioxide (in a s i m i l a r  manner  to V) to 
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form the ketone X. B p 1 4 8 - 1 5 0 ~  d42~ Found%: C62.16; H7.85; S13.18; 
Si 10.81; MR D 76.50. C13H20OSSi. Calculated %: C 61.90; H 7.94; S 12.70; Si 11.11; MR D 76.26. 

b_~. To 5 g (0.04 mole) of the ethynyl thlenyl ketone XI were added 4.6 g (0.04 mole) of triethylsilane 
and two drops of a 0.1 N solution of chloroplatinic acid. The mixture was heated at 60-70~ for 1 h, cooled, 
and distilled in vacuum. The yield of X was 4.5 g (47%); bp 132-134~ (1 mm); n~ 1.5378; d~ ~ 1.0314. 
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