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SYNTHESIS OF ORGANOSILICON LACTONES BASED ON VINYLACETIC ACID 

V.  F .  M i r o n o v  a n d  N.  S.  F e d o r o v  

K h i m i y a  G e t e r o t s i k l i c h e s k i k h  S o e d i n e n i i ,  V o l .  3 ,  No .  1 ,  p p .  1 7 9 - 1 8 2 ,  1967  

U D C  546 .  2 8 7 + 5 4 3 . 4 2 2  

6-Membered ring organosilicon lactones, with various substituents on 
the silicon atom, are prepared. 

In a p r ev ious  p a p e r  we d i s c l o s e d  a syn thes i s  of 7-  
m e m b e r e d  r i ng  o r g a n o s i l i c o n  l ac tones  [1], the equa-  
t ions  be ing:  

H2PtCI~ 
(CH3)aSiO2CCH2CH = CH~+ HSi(CH~)2CH~CI ----~ 

H.O 
--, (CHa)aSiO2CCH2CH2CH2Si(CH~)aCH2CI--~ 

~CIC H2 (CHa)2SiC H2C H2CH~COOH 

Na2CO3 I O I 
. . . .  (CH3)~C H~SiCII~CH~CH~C= 0 (1) 

Cont inuing r e s e a r c h  a long those  l i n e s ,  we found tha t  
r e p l a c e m e n t  of the CICH2SiH(CH3)~ in th i s  r e a c t i o n  
by  o the r  h y d r o s i l a n e s  conta in ing if only one ch lo r ine  
a tom a t  the  s i l i con  a tom,  at  once l e d  to f o r m a t i o n  of 
6 - m e m b e r e d  r i ng  l a c t o n e s  of a new type:*  

H2PtCI6 
(CH3)3SiO2CCH2CH = CH 2 + H SiR,~CI3-. 

~[(CH3)aSiCI + HRnCI2-nSiO2CCH2= C H2]-+ (2) 
i ~  

~ (c Ha)~SiCI + RnCI~-. SiCH2CH2CH2C =O (80--g0 ~ ), 

w h e r e  R=CH3-, C2Hs-,CsHs- and n = 0, 1, 2. R e a c t i o n  

(2), g iv ing  80-90% y i e l d s  of s i l a l a c t o n e s ,  p r o c e e d s  
th rough  two s t a g e s ,  each  of which we were  able  to 
e f fec t  s e p a r a t e l y .  

Thus  in the  a b s e n c e  of S p a i e r  c a t a l y s t  (H2PtC16) 
t r a n s - s i l y l a t i o n  i s  the  so le  r eac t i on ,  i n s t ead  of r e a c -  
t ion 2:** 

(CH3)3SiO2CCH2CH= CH2 + 
(3) 

H(CH3)zSiC[-+ (CH3)~SICI+ H(CHa)2SiO2CCH~CH=CH2. 

H e r e  the  f o r m a t i o n  of the  d i m e t h y l s i l y l  e s t e r  of 
v i n y l a c e t i c  ac id  was  d e m o n s t r a t e d  by  i t s  s y n t h e s i s  a c -  
c o r d i n g  to the  equat ion:  

+ CH2= CHCH2COOH 

HSi(CH3)2CI+ 

(C:Hs)2NC~Hs (4) 
( CH3)2HSiO2CCH2CH = CH~. 

! - - O - - I  
* 5 - M e m b e r e d  r i ng  l a c t o n e s  of the type  R2SiCH2CH2C=O 

a r e  men t ioned  in pa t en t s  [2], a t h e s i s  [3], and an a r t i -  

c l e  [4]. 
**Eviden t ly ,  t r a n s - s i l y l a t i o n  is  g e n e r a l  for  t r i m e t h -  

y l s i l y l e s t e r s  of c a r b o x y l i c  ac ids ,  a s  we have  noted in 
o t h e r  c a s e s .  

In the p r e s e n c e  of H2PtCI~, the d i m e t h y l s i l y l  e s t e r  
of v i n y l a e e t i c  ac id ,  p r e p a r e d  by the r e a c t i o n s  of Eqs.  
3 and 4, r e a d i l y  f u r t h e r  c y c l i z e s  to the s i l i co l ac tone  

H(CH~)2SiO2CCH2CH=CH~ 

(5) 
l t2PtClo  t O 
- - - - - - -+  (CHz)2SiCH2CH2CH2C= O 

8 5 %  

I t  s h o u l d  b e  m e n t i o n e d  t h a t  t h e  a n a l o g o u s  d i m e t h y l s i l y l  

e s t e r s  o f  a c r y l i c  a n d  m e t h a c r y l i e  a c i d s  a r e  n o t  e y -  

c l i z e d  t o  s i l i c o l a c t o n e s ,  a n d  t h a t  a t  r o o m  t e m p e r a t u r e ,  

i n  t h e  a b s e n c e  o f  H2P tC16 ,  t h e y  g i v e  p o l y m e r s :  

r o o m  F cH3 o -I 

lt(CHa)2SiO2CaR=CHzte_._mP~> / I II / 

L CH3 R d n. 

w h e r e  R = H ,  M e .  O u r  u n s u c c e s s f u l  a t t e m p t s  t o  a d d  

h y d r o c h l o r o s i l a n e s  to  t r i m e t h y l s i l y l  e s t e r s  o f  a c r y l i c  

o r  m e t h a c r y l i e  a c i d s ,  w h i c h  l e d  o n l y  t o  f o r m a t i o n  o f  

p o l y m e r  a n d  t r i m e t h y l c h l o r o s i l a n e ,  b e c o m e  u n d e r -  

s t a n d a b l e :  

H~PtCIs  
(CH3)aSiO2CCR = CH2 + HSiR'CI2 -~[(CHa)~SiCI+ 

12 I II 
+ f l r ' c l s i o 2 c c r =  Clt2]~ (cttD3slct  + - S I - O C - C H - C H r  7) 

I I 
R' R 

w h e r e  R=H, CH3; R '=CH3- ,  C2Hs. 

At the  s a m e  t i m e ,  h y d r o a l k y l a l k o x y s i l a n e s  and 
CICH~Si (CHz)2H r e a d i l y  add to t h e s e  e s t e r s .  

H2PtCIs 
(CH3)3SiO2CCR= CH2 + HSi(R') (OC~Hs)2 .-~ 

- -  -~ (CHa)aSiO2CCRHCH2SIR'(OC2 Hs) 2' (8) 

w h e r e  R=H, CH3; R'=CHa, C2Hs . 

EXPERIMENTAL 

Dimethylsilyl ester of vinylacetic acid (1). A mixture of 23.6 g 
(0.20 mole) HSi(CHs)2C1, 37.8 g (0.25 mole) diethylaniline, and 
280 mt dry ether was stirred, and 21.5 g (0.26 mole) vinylacetic 
acid added. The precipitate of diethylaniline hydrochloride was f i l-  
tered off, and washed with fresh ether. D~stillation of the filtrate 
gave 22.2 g I. Compound Ii and HI were prepared similarly (see ta-  

ble). 
Si-dimethyl-4-si lavalerolactone (IV). a) 200 ml dry benzene was 

heated to boiling, and 0.1 ml 0.1 M solution of H~PtCis added, fol- 
lowed by 6.6 g I over a period of 2 hr. The benzene was distilled off 
and the residue distilled to give 8.5 g IV. 

b) A a-necked flask was fitted with reflux condenser, dropping 
funnel, and thermometer .  In it were placed IT g (0.17 ml) d imethyl -  
chlorosilane and 0.1 ml 0.1 M HzPtCls solution in iso-PrOki, the mix-  
ture heated to boiling, and 25 g (0.16 mole) trimethylsilyl ester of 
vinylaeetic acid added over a period of 2 hr [1], when the tempera-  
ture of the reaction mixture rose from 35 ~ to 73 ~ After slowly dis- 
tilling off the trimethylchlorosilane, the residue was vacuum-dist i l led,  
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to give 17.5 g IV. as a viscous colorless oil. Found: M 138; 135. 
Calculated M 144.2. Compounds V-VIII were synthesized similarly. 
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The table gives physical constants and analytical data for all the 
compounds prepared. The figure gives their IR spectra. 
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REACTION OF PyRAZINE DI-N-OXIDE WITH ACETIC ANHYDRIDE AND BENZENESULFONYL CHLORIDE 

A. S. Elina and 1. S. Mnsatova 

Khimiya Geterotsiklicheskilda Soedinenii, Vol. 3, No. i, p. 183, 1967 

UDC 547. 861+593. 544 

Previously American workers, who had studied the reaction of N- 
oxides of the pyrazine series with acetic anhydride, reported that di- 
N-oxides of pyrazine unsubstituted in the ring, unlike N--oxides of 
pyridine and quinoline, do not react with acetic anhydride [1]. Those 
authors did not find any change in UV spectrum for samples of the re- 
action mixture, and finally recovered the starting pyrazine di-N--ox- 
ide (I). Continuing a study of rearrangements of N-oxides of 6 -mem-  
bered ring aromatic diazines, we investigated the reaction of I with 
acetic anhydride and benzenesulfonyl chloride. The reaction of I 
with acetic anhydride was followed by paper chromatography, using 
the system 5% acetic acid-BuOH. When I was boiled with acetic an- 
hydride and a sample of the reaction solution chromatographed, the 
spot of the starting di-N-oxide I (Rf 0.13, in UV light dark-violet 
spot) was observed to gradually decrease, and after 6 hr boiling, it 
was hardly visible. Also, after 2 hr boiling the chromatogram showed 
new spots, one with Rf (0 .36-0.37,  dark-violet in UV light) corre- 
sponding to pyrazine mono-N-oxide, and three other spots due to un- 
known substances (Rf 0 . 4 9 - 0 . 5 t ,  azure; Rf 0 .67-0 .69,  azure; brown 
spot at start). Only a very inconsiderable amount of I (up to 1%) was 
recovered from the solution of reaction products. Removal of the acet-  
ic anhydride left an oily mixture of products, whose composition is 
being studied. Previously one of us showed that quinoxaline all-N-ox- 
ide reacts with benzenesulfonyl chloride at room temperature to give 

the benzenesulfonate of 2-chloroquinoxaline 1-N-oxide [2]. Under the 
same conditions the di-N-oxide of pyrazine does not react, unlike that 
of quinoxaline; it reacted with benzenesulfonyl chloride only when 
heated (75-100" for 8 hr). The reaction led to the isolation of the 
benzenesulfonate of compound I (30.8%) (bp 139-141". Found: N 10.77; 
S 11.84%. Calculated for C~H4N202- C6H60~S. N 10.36; S 11.84%) 
and a substance mp 131-132" (8.7%), containing covalently linked 
chlorine. A solution of this compound in 2, 5 N NaOH was heated for 
a short time; after cooling and acidifying the solution gave a color 
reaction with FeCls, characteristic of a cyclic hydroxamic acid. In 
view of these results the compound, mp 131-132", was tentatively 
assigned a structure 2-chloropyrazine 1-N-oxide. Found: C1 27.51; 
N 21.6%. Calculated for C~H3CIN20 : C1 27.19; N 21.46%.The study 
of this reaction is being continued. 
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