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SYNTHESIS OF 5.5-DIMETHYL-7-METHOXY-4-OXATRICYCLO- 
14.3.1 .O~~~IDECAN-~-ONES~' 

Sadagopan Raghavan and G. S.R. Subba ~ a o *  

Department of Organic Chemistry, Ind ian I n s t i t u t e  o f  
Science. Bangalore - 560 012, I n d i a  

Abstract- Two new synthet ic  routes f o r  the preparat ion 
of the t i t l e  compound and i t s  3-subst i tu ted deriva- 
t ives,  a novel  r i n g  system present in morel l i n  and 
other  r e l a t e d  natura l  products, are reported from the 
readi  l y  ava i l ab le  dihydroanisoles. 

3 The natural 1 y occurr ing compounds morel 1 i n  ( 1 )' and gambogic ac id (2)  have 
3 7 a nucleus consist ing of a 4-oxatricycloC4.3.l.O' ldecane (3)  moiety. As 

p a r t  of our synthet ic  s t rategy towards m o r e l l i n  ( 1  1,' we describe the 

synthesis o f  t h i s  novel r i n g  system s t a r t i n g  from 2.5-dihydroanisoles. 

The adductS (5a, 95%). obtained by heating' a mixture o f  the  diene (4a) and 

nethyl  ac ry la te  i n  a sealed tube. reacted w i t h  MeMgI g iv ing  the alcohol 

OH 0 
( 1 )  R, = H; R2 = CHO (3) a. R = H 

b. R = n-Bu 

# Dedicated t o  Prof.  Alan R. Kat r i tzky  FRS on h i s  65th bir thday. 
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i n  the  brorno ether (7a, 95%). However so lvo lys is  of 7a w i t h  s i l v e r  acetate 

i n  acet ic  ac id a t  90 OC afforded a mixture from which the  t e t r a c y c l i c  

compound (8a. 35%) and the  acetate (9a, 10%) were separated by chromato- 

graphy. Hydrolysis of 9a i n  methanol w i th  5% sodium hydroxide gave the  

alcohol (IOa) which on ox ida t ion  w i th  pyr id in ium chlorochromate (PCC) i n  

CH2C12 afforded the  t r i c y c l i c  ketone (3a) i n  an ove ra l l  y i e l d  o f  8% from 4a. 

COOMe 

Simi lar  sequence on the  diene (4b), obtained by the  a l k y l a t i o n  o f  4a w i th  

1-bromobutane i n  presence o f  KNH2/NH3, gave the brorno ether  (7b) through the  

intermediates (5b & 6b). Solvolys is  o f  7b y ie lded a mixture o f  products 

from which. compound (8b, 40%) was i so la ted  by chromatography. The 

remaining mixture, on a l ka l i ne  hydrolysis, furnished the compounds 

(lOb,lO%), (11, 10%),(12,10%) and (13.20%). The st ructures o f  these 

compounds were deduced from t h e i r  spectra l  data.' The s t ruc ture  o f  11 was 

confirmed from X-ray d i f f rac t i on  analysis. 1 

Since the ha locyc l isa t ion  route resulted i n  a low y i e l d  o f  the  t r i c y c l i c  

compounds (3a and 3b), an a l te rnate  st rategy invo lv ing  an oxidat ive 

cyc l i sa t i on  o f  the ac id  (14) was invest igated. 
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The mechanism of formation of t he  products (8)  and (13) from 7 probably 

i nvo lves the  carbocation intermediate (A) which on deprotonation y i e l d s  the 

t e t r a c y c l i c  compound (8). Rearrangement o f  A through the  carbocation (6) 

leads t o  the  formation of the  ketone (13) as indicated below. 

Hydrolysis of the  ester  (5a) gave the  ac id  (14a) which was converted t o  the 

hydroxylactone (15a, 88%) w i th  performic ac id  a t  60 OC. Reaction of the 

tetrahydropyranyl ether (15b) w i t h  MeMgI yielded a product whichwas C Y C ~ O -  

dehydrated1' w i t h  PTS i n  re f lux ing  benzene t o  10a, (80% from 15a), ident ica l  
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with the product obtained before. PCC oxidation of IOa afforded the 

t r i c y c l i c  ketone (3a) i n  an overal l  y i e l d  of 65% f r o m  dihydroanisole (4a). 

Having demonstrated a strategy t o  the t r i c y c l i c  ketone (3a). the synthesis 

of 5,5-dimethyl-7-methoxy-3-(3'-rnethylbut-2'-eny1)-4-oxatricyclo- 

[4.3.1.0"~]decan-2-0ne (3c), was attempted by the above methodology. 

Since d i rec t  a lkylat ion of the diene (4a) with 3-methylbut-2-enyl bromide/ 

KNH2/ NH, d id  not y ie ld  the desired diene (4d), a lkylat ion was carried out 

using 2-(2~-brornoethy1)-1,3-dio~olane.~ a potent ia l  synthetic equivalent 

for  the prenyl group which afforded the diene (4c) i n  good yield. The ester 

(5c, 85%). obtained from the diene (40) wi th methyl acrylate, was 

hydrolysed t o  the acid (14b. 95%) which was converted t o  the hydroxy 

lactone (15c, 95%) with performic acid. Mi ld hydrolysis wi th pyridinium p- 

toluenesulphonatel1 i n  aqueous acetone gave the hemiacetal ( lea)  which gave 

the methyl ether ( lab) with PTS/methanol. Reaction o f  16b with h u g 1  

afforded the d io l  which was dehydrated t o  the compound (17a). Mi ld  acid 

hydrolysis of 17a with PTS i n  aq. acetone gave the hemiacetal (17b) which 

on PCC oxidation yielded the 6-lactone (18). Treatment of the lactone (18) 

wi th MeMgI gave the d io l  (19) which was oxidized with PCC/CH2Clt t o  the 

keto-alcohol (3d). Reaction of 3d wi th WCl,/DIIAP/ pyridine afforded a 

mixture o f  olef ins which was isomeri-sed with rhodium c h l ~ r i d e ' ~  i n  

isopropanol a t  80 '~  t o  i n  the t r i c y c l i c  ketone (3c) i n  good yield. Thue a 

simple route t o  oxatricyclo[4.3.1 .03,1 ldecanea i s  accomplished s ta r t ing  from 

dihydroanisoles. 
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b 
R OMe 5- 

COOH 

(a) R = H 

(b)  R = CH2CHtCH(OCH2CH20) 

18 (a) R = H 

(b )  R = Me 
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