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As part of our program to devise a convergent synthesis of pentacyclic 

triterpenes, e.g., B-amyrin (_1),1 we have developed an efficient route to the 

racemic bicyclic enone 2. Compound 2 is a ring AB synthon which may be useful 

in the synthesis of pentacyclic triterpenes of the oleane, ursane, or lupane 

families. 
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The enedione 32 is reduced by NaBH4 in ethanol to obtain the hydroxyenone 

4 (m.p. 88-89°)3'4 in 73% yield. Compound 4 is treated with 3.0 equivalents of 

lithium in a mixture of THF and liquid ammonia for 30 minutes, then with 10 

equivalents of CH31 for 30 minutes to give a product containing 85-90% hydroxy- 

ketone 5 (m.p. 54.5-60"; lit., liquid5) in quantitative yield.6 Compound 5 is 

ketalized by treatment with 2,2-dimethyl-1,3-propanediol and B-napthalenesul- 

fonic acid (a-NpS03H) in benzene to yield hydroxy ketal 6 (m.p. 148.5-149"), 

which is oxidized by bispyridinechromium(vI)cxide 
8 

in CH2C12 to give the dione 

monoketal _7 (m.p. 135-138O) in an overall yield of 56% from compound 4. 
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Ketone 7 reacts with methyllithium in ether at -78' to give in quantita- 

tive yield a mixture of the stereoisomeric alcohols 8a (m.p. 106-111") and _Sb __ 

(m.p. 92-98’) in a ratio of 3:2. Alcohol mixture 8 is dehydrated and deketal- 

ized Dy stirring a 0.3 M solution in pentane over 25% aqueous H2S04 at 25O for 

7 hrs. The dehydration product is reketalized with 2,2-dimethyl-1,3-propane- 

diol and B-NpS03H to afford a product from which unsaturated ketal 9 (m-p. 112- 

113") is crystallized in 60% yield.' 

Alkene 9 reacts with m-chloroperoxybenzoic acid in CHC13 to afford an 

equimolar mixture of stereoisomeric epoxides 10a (m.p. 145.4-146.5") and lob -.__ 5-W 

(m.p. 123.5-126') in quantitative yield. Isomer 10a reacts with lithium -.__ 

di-n-propylamide in THF-hexane 
10 

to give allylic alcohol lla (m.p. 103.5-105°) .-_ 

in 89% yield. Similar treatment of epoxidt: lob affords a 3:2 mixture of the _--. 

stereoisomeric allylic alcohol llb (m.p. -_* 128-129') and allylic alcohol A2 

(m.p. 96-102O) in 94% yield. Oxidation of lla or lib by bispyridinechromium- _1_ _._+ 

(VI) oxide in CH2C12 
8 gives enone 2 (m.p. 124-126'). Alternatively, the con- 

version of 9 into 2 may be accomplished without separating the stereoisomeric 

epoxides 10 or allylic alcohols 11. The overall yield for such a three-stage I_ -.. 

conversion is 78-83%. The final product is a 70:30 mixture of enones 2 and 13 _... 

(m.p. 189-189.5O), which is separated by column chromatography. The complete 

synthetic scheme is outlined in the chart. 
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6 7 8a RL = Cl?,; R2 = OH 

8;; R1 = OH; R2 
-.-_ 

= 013 

9 10a: trans methyls --_ Lla: R1 = OH; R2 = II .-v 
lob: cis methyls l.lb: VW_ ___ R1 

= H; R2 = OH 
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