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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 n g  o r g a n o s i l i c o n  l ac tones  [1], the  equa-  
t ions  be ing:  

H~PtCl~ 
(C Ha)~SiO~CC H~CH = CH2-F H Si ( C H a ) 2 C H ~ C t ~ - >  

FIfO 
--~ (C H~)~SiO2CCH~CH~C H~Si(CHa)2CH~CI . . . .  > 

--~CICH~(CH~)~SiCH2CH~CH~COOH 

Na2CO~ I 0 I 
. . . .  (CHa)~CH~SiCH~CH2CH2C= O (1) 

Continuing 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  C1CH~SiH (CHs)e in th i s  r e a c t i o n  
by  o t h e 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 t o m ,  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 
(CHa)aSiO~CCH2CH= CH2+ H SiR,,CIa_. § 

--[(CHa)aSiCI + HRnCI2-nSiO2CCH2= C H2]--+ (2) 

I O I 
~ ( C  Ha)aSiCI+ RnCI2-. SiC H:C H~CH~C = O (80--90%), 

w h e r e  R=CHa- ,  C2Hs-,C~H~- and n = 0, i ,  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 age s ,  each  of which we were  able  to 
effect  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  (H2PtCIs) 
t r a n s - s i l y l a t i o n  i s  the  sole  r e a c t i o n ,  i n s t ead  of r e a c -  
t ion 2:** 

(CHs)aSiO2CCH~CH = CH2 -[- 
(3) 

+ H (CH3)2SiCI--~ (CHa)aSiCI+ H(CHa)2SiO2CCH2CH= CH2. 

In the p r e s e n c e  of H2PtC1 s, the  d i m e t h y l s i l y l  e s t e r  
of v iny l ace 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  e y e l i z e s  to the s i l i eo Iac tone  

H (C Ha)2SIO2CCH2CH = CH.2 

(5) 
H2PtCI6 I 0 I 
----~(CHa)2SiCH~CH2CH2C = O 

85% 

I t  should  be  men t ioned  that  the analogous  d i m e t h y l s i l y l  
e s t e r s  of a c r y l i c  and m e t h a c r y l i c  a c i d s  a r e  not c y -  
c l i z e d  to s i l i c o l a e t o n e s ,  a~d that  a t  r o o m  t e m p e r a t u r e ,  
in the absence  of H2PtC16, they give p o l y m e r s :  

r o o m  F ell3 o -I 
t emp.  / i ~ 

1 HtCH~)2SiO~CCR= CH~-- - - - -~  (6) / - -  Si--OC-- CHCH2-- 

L C g 3  R n, 

w h e r e  R = H, Me. Our  u n s u c c e s s f u l  a t t e m p t s  to add 
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  of a c r y l i c  
o r  m e t h a c r y l i c  a c i d s ,  which l e d  only to f o r m a t i o n  of 
p o l y m e r  and t r i m e t h y l c h l o r o s i l a n e ,  become  u n d e r -  
s t andab le :  

H 2 P t C l s  
(CH~)~SiO~CCR= CH~+ H SiR'CI2------->[ (C H~)~SiCI + 

[ ?  7 l -P'itWCISIO2CCR=CH2]-~'(CH3)3SICI-F/- Sli-~ ICH-CH2- 
L R' R J . ,  

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 
r e a d i l y  add to t h e s e  e s t e r s .  

H 2 P t C I 6  
(CHa)sSiO~CCR= CH2+ H Si(R') (OC2H5) 2 , ~---, 

- - -~(CHa)3SiO2CCRHCH2SiR'(OC2 Hs)2' (8) 

w h e r e  R=H, CHa; R'=CHa, C2H5 . 

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 e e t i e  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:  

HSi(CH3)~CI + 

(C2Hs)2NC~H5 (4) 
+ c.2 = CHCN~COOH . . . . . . . . . . .  (CltA2HSiO2CCH2CH = C.H~. 

t - - O - - f  
* 5 - M e m b e r e d  r i ng  l a e t o n e s  of the  type  r,~sicH~cH2c=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  [41 . 

**Evident 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 .  

EXPERIMEN TA L 

Dimethylsilyl ester of vinylacetic acid (I). A mixture of 2a. 6 g 
(0.25 mole) HSi(CHa)2C1 , 37.3 g (0.25 mole) diethylaniline, and 
250 ml dry ether was stirred, and 21.5 g (0.25 mole) vinylaeetic 
acid added. The precipitate of diethylaniline hydrochloride was fil- 
tered off, and washed with fresh ether. Distillation of the filtrate 
gave 22.2 g I. Compound II and III 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. l M solution of H2PtC16 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 5 .5  g IV. 

b) A a-necked flask was fitted with reflux condenser, dropping 
funnel, and thermometer .  In it were placed 17 g (0.17 ml) dimethyl-  
chlorosilane and 0.1 ml  0.1 M H2PtC1 s solution in iso-PrOH, the mix-  
ture heated to boiling, and 25 g (0.16 mole) trimethylsilyl ester of 
vinylacetic 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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MeOH). Found: N 10.51, 10.60% Calculated for C~oH,6N2. N 10.76%. 
Ie.RI=R,~CHa, R3=H, yield 69%0, mp 96" (ex MeOH). Found: N 14.02, 
14.16%o. Calculated for C13H.N~. N 14.13%. If. RI=H, R2=C~Hs. R3= 
--CH3, yield 78%, mp 167" (ex EtOH). Found: N 10.44, 10.53~o. Cal-  
culated for C~sH~N~. N 10.76%. Ig. t~=R2=r%=CH3 (perchlorate), 
mp 194-195" (ex glacial AcOH). Found: C1 11.51, 11.52~ Calcu- 
lated for CIaHI6N2 �9 HC104. Cl 11,34~ 
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With a view to discovering the most suitable objects for investigat- 
ing the crystal structure of silatranes synthesized by M. G. Voronkov 

Elementery Cell  Parameter of 1--Organylsfla- 

l I 
tranes RSI(OCH2CHD3N 

R . . ~ t .  X i c ~ l  ~ I,, 

CH3-- 7.54 9.73 14.16 126.6 ~ 4 
CH3CH2-- 9.33 16.45 6.65 4 
(CHs)2CH-- 9,52 17.12 6.&5 4 
CH==CH-- 9.61 30.53 6.6~ 8 
C6Hv- 13.09 18.37 10.02 . 8 
CsH~O-- 13,64 8.41 10.83 I 4 

and G. I. Zelchan [1-3],  we have determined by X-ray analysis the 
parameters and translation groups of the elementary cells of : -methyl - ,  
1-e thyl - l - i sopropyl- ,  1-vinyl- ,  1-phenyl- ,  and 1-phenoxysilatranes. 

The numbers of  molecules (N) in the elementary cells of the crystals 
were calculated from the parameters. The elementary cells of the 
crystals of all the compounds investigated are simple. The table gives 
numerical  values of the parameters of the elementary ceils. 
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