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SYNTHESIS OF (k) fi-14(@!31ALWOLACTONE IN ONE STEP 

Asoke Baner j i  & Govind P. Kalena 
Bi  o -0 rean i c Divi s i  on 

Bhabha Atomic Hesearch Centre 
Trombay, Bombay 400 085, India  

Condensation between l-tr imethylsilyloxy-3- 

butanone and t r  imet h y l e i l y l  @-14qacet a t e  gave 
(2) ~ p - l ~ ~ m e v a l o n o l a c t o n e  i n  one step.  

Key wordax k) ~ ? ~ - l ~ ~ ] m e v a l o n o l a c t o n e ,  t r i m e t h y l s i l y l  
@-14qacetate,  1-trimethylsilyloxy-3-butanone. 

(~)fi-14C]Meralonolactone ( W A )  i s  the  most widely uaed subs t r a t e  

i n  the  b iosynthes is  of terpenoids and s te ro ids .  Conventionally, i t  

has been prepared by t h e  Ref ormatsky r eac t ion  between methyl &14C]br~~o-  

a c e t a t e  and 1-acetory-3-butanone (1). More recent ly ,  an e legant  

ryn thes i s  of MVA has been described by E l l i son  and Bhatnagar (2) i n  which 

e thy l  li th ioace ta t e  is condensed wi th  1-acetoxg-3-butanone. Alkaline 

hydro lys is  of the pentanoate obtained by e i t h e r  of t h e  above methods give 

WA. Becently we have described a synthes is  o f  MVA whiah involves t h e  

condensation between 1-trimethylsilyloxy-3-butanone (2) and tr im t h y l s i l y l  

a c e t a t e  (3). *A 
&) is  desoribed i n  t h i s  conmunicetion (4). 

t h i s  procedure s ince  a c i d i c  work up of the reac t ion  c leaves  the  TMS 

pro tec t ion  obviating an add i t iona l  s t e p  of depro tec t ion  uaed in other  

syntheses. Another advantage of t h i s  rad iosynthes is  i s  tha t  l a b e l l e d  

t r i m e t h y l s i l y l  a c e t a t e  is  more e a s i l y  prepared than l abe l l ed  e thy l  a c e t a t e  

o r  methyl bromoacetate used i n  o ther  methods. 

14 U t i l i s a t i o n  of t h i s  method t o  the syn thes i s  of (2)P- 
MVA is obtained d i r e c t l y  i n  
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Trimethyls i ly l  @-14C]acetate (1) was prepared by the ac t ion  of 

14 
@- 
radiochemical y i e l d s .  It was l i t h i a t e d  a t  - 7 8 O  by the ac t ion  of l i t h i u m  

diisopropylamide (UA). 

silyloxy-3-butanone (2) (3) at -?So. 

t o  pE 3 which r e su l t ed  i n  hydrolysis of TMS groups and @-14@vA (3) was 

obtained in h i g h  chemical and radioohernical y i e lds .  

q a c e t i c  acid and N-trimethylsilylimidaaole i n  exce l l en t  chemical and 

The l i t h i o a c e t a t e  was condensed w i t h  1-trimethyl- 

The r eac t ion  mixture was ac id i f i ed  

EXPEBIMl%T& 

Badioactivity of l abe l led  compounds were measured by l i q u i d  s c i n t i -  

l l a t i o n  spectrometry (Beckman l iqu id  s c i n t i l l a t i o n  counter,  modela LS 100). 

I d e n t i t i e s  of t h e  l abe l l ed  compounds were e s t ab l i shed  by comparison with 

au thent ic  samples (3). 

T r b e  t h y l s i l y l  fi-14C7ace t a t e  (11: 
1.86 mmol) w a s  added dropwise t o  f i -14gace t io  acid (108 mg, 1.80 mmol. 

1.13 mCi/mrnol) which was cooled t o  5OC.  An i n s t a n t  reac t ion  took p lace  

w i t h  the  separa t ion  of imidazole. 

co l lec ted  in a rece ive r  cooled t o  -?a0 by vacuum t r a n s f e r  technique 

(0.03 mm). 

lit. b.p., (6), 102.5-103O. 

N-Trime t h y l s i l y  1 i m i d  as o l e  ( 5 )  (260 mg , 

Trimethyle i ly l  @-14gacetate was 

Yield, 233 mg (98.3%); ap. a c t i v i t y ,  1.04 mCi/mol; b . p . ,  102O, 
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(2) fi-14C7Mevalonolactone (3): 

dr i ed  THF) of l i t h ium diieopropylamide (2.0 m o l ;  prepared b~ t h e  ac t ion  

of p-butyll i thium and d iisopropylamine) a t  -78OC, t r i m e t h y l a i l y l  

~ ~ - 1 4 C ] a ~ e t a t e  (208 mg, 1.57 mmol, 1,04 mCi/mmol) was added. Af te r  

s t i r r i n g  f o r  1.5 hr ,  1-trimethylsilyloxy-3-butanone (2) (303 mg, 1.89 1 p m O l )  

waa added and n t i r r i n g  continued. 

t h e  mixture was d i lu t ed  wi th  e t h e r  (100 m l )  and ac id i f i ed  with 6N H C l  t o  

pH 3. The aqueous po r t ion  was sa tu ra t ed  with m4C1 and ext rac ted  w i t h  a 

mixture ( 1 : l O )  of CHCl$ether (5 x 50 m l ) .  

were d r i ed  over anhydrous Na2S04. 

res idue  (204 mg) which was pu r i f i ed  by f l a s h  column chromatography 

( s i l i c a  ge l ,  National Chemical Laboratory, Poona, 10 gm). 

benzene removed 'the excess of r eac t an t s ;  (2) p-14$7KVA could be recovered 

from the column by e l u t i o n  wi th  e t h y l  ace ta te .  Removal of t h e  so lvent  

gave {k) ~ - 1 4 ~ M V A  as a co lour less  l i qu id .  

107°/0.02 am; 0.93 mCi/mmol). 

which contained (2) ,&'4@lVA, accounted f o r  94-97s of the  i n i t i a l  radio- 

a c t i v i t y .  

SISCO Laboratory, Bombay) so lvent  : benzene 3, EtOAc 7) wan 

The ove ra l l  recovery of r ad ioac t iv i ty  based on @-l4Vaoet ic  acid waa 

66.7%. 

G U )  w i t h  an authent ic  sample of M A  (3). 

To a s t i r r e d  eo lu t ion  (30 m l ,  f r e s h l y  

On completion of t h e  reac t ion  (2 hr)  

The canbined organic l aye r8  

h'vaporation o f  t h e  so lvent  gave o 

Elution with 

Y i e l d ,  169 mg (82.5p); b.p., 

In the  rechromatography, EtOAc e l u e  n t  

The radiochemical pu r i ty  a s  estimated by TLC ( s i l i c a  g e l  G, 

>96$. 

The chemical i den t i ty  was confirmed by d i r e c t  comparieon (IB, NYB, 
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