
S Y N T H E S I S  OF 4 - S I L A L A C T O N E S  

V.  F .  M i r o n o v  a n d  N. S.  F e d o t o v  UDC 547.473.2'245.07 

The synthesis  of 4-s i la lac tones  was accomplished by the addition of y -eh lo ropropy ld imethy l -  
si lane to t r imethyls i ly l  e s t e t s  of unsatura ted acids. It was shown that y -ch loropropyld imethy l -  
silane adds to these e s t e r s  considerably more  slowly than does a-chloromethyld imethyls i lane .  

We recent ly  descr ibed  routes  to the synthesis  of 1- and 2-s i la lac tones  [1-3].* In the p resen t  study 
we have for  the f i r s t  t ime obtained severa l  4 -s i la lac tones  (see Table 1) via the scheme previously  used for  
the synthesis  of 2-s i la lactones .  

(CIt3)aSiOCO(CH2)nCH=CH 2 + HSi(CH3)2(CH2)aCI H2PtCIw {CHa)3sioco(cH2)n+2Si(CH3)2(CH2)~C 1 

I H20 

CI(CH2)3SI(CH3)2(CH2)n§ K2CO3 ~CH3)2 ~|~(CH2)I~ +2 

n=l ,8  

y-Chloropropyld imethyls i lane  adds considerably more  slowiy than o~-chloromethyldimethylsilane to 
the t r imethyls i ly l  e s t e r s  of any unsa tura ted  acids, and the yields are  poorer .  Incidentally, we es t imated the 
re la t ive  reac t iv i t i es  of other  hydrosi lanes  in this react ion,  and they a re  a r ranged  in the following o rde r  with 
respec t  to the i r  activit ies:  

R~SiH <CI (CH2) aSiHR2<CICH2SiHR2<CISiHR2 < CI2SiHR 
R=C2H~, CH3 

In cont ras t  to the analogous o~-(cbloromethyldimethylsi lyl)-substi tuted compounds, the cyclizat ion of 
w-(y-chloropropyld imethyls i ly l ) - subs t i tu ted  carboxylic  acids proceeds  under  more  severe  conditions and 
gives compara t ive ly  low yields (30-50%). 

The n ine -membered  si lalactone (X) obtained in this manner  is monomer ic  and stable on long storage.  
On the other hand, the 14-mcmbered  lactone (XI) readi ly  po lymer izes  on b r i e f  s torage to give an o l igomer  
with a molecu la r  weight of ~2000. 

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

Tr imethy ls i ly l  r  (I). A 28-g (0.2 mole) sample of 7 - c h l o r o -  
propyldimethyls i lane was added dropwise in the course  of 2 h to 32 g (0.2 mole) of t r imethyls i ly l  v inylace-  
rate in the p resence  of 0.1 ml of 0.1 M H2PtC16- 6H20 solution in isopropyl  alcohol. The react ion mixture  
was refluxed for  4 h (the t empera tu re  at the end of the heating was 211 ~ and then vacuum-dist i l led to give 
31 g of I. Compounds II-V (see Table 1) were  s imi la r ly  synthesized. 

w-(y-Chloropropyldimethyls i ly l )butyr ic  Acid (VI). Water  (50 ml) was added with s t i r r ing  in the course  
of i h to 28 g (0.2 mole) of I, and the react ion mixture  was s t i r r ed  and refluxed for  1 h. The aqueous layer  
was separa ted  f rom the organic l aye r  and ext rac ted  with 50 ml of ether .  The organic l aye r  and the e ther  ex- 

* The posit ion of the sil icon atom in the si lalactone ring was reckoned f ro m  the e s t e r  oxygen atom in the di- 
rec t ion  counter  to the carbonyl  group. 
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t rac ts  were combined and dried with MgSO 4. The ether  was removed by distillation, and the residue was 
vacuum-fract ionated to give 17.2 g of VI. Compounds VII-IX (see Table 1) were s imi lar ly  obtained. 

4 ,4-Dimethyl-4-s i lapelargonolaetone (X). A mixture of 17.7 g (0.08 mole) of IV and 8 g of calcined 
potass ium carbonate was heated at 60-80 ~ for  4 h until carbon dioxide evolution ceased, and 150 ml of dry 
acetone was added to the residue.  The insoluble mater ia l  was removed by filtration, the acetone was re -  
moved by distillation, and the residue was vacuum-disti l led to give 5 g of X. Compounds XI and XII (see 
Table 1) were s imi lar ly  obtained using sodium ethoxide in place of K2CO 3. 

7-Chloropropyldimethylsilylbutyryl Chloride (XlII). A 12.7-g (0.107 mole) sample of thionyl chloride 
was added to 25.4 g (0.086 mole) of I in the course of 30 rain, and the reaction mixture was heated at 60 ~ for 
30 rain and then vacuum-distilled to give 15.6 g of XIII. 
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