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-----A chiral synthm(5) for the syntheses of  the medicinally important 

indole alkaloid (-)-eburnamonine(l0) and the related ehurnamine type alkaloids 

has been prepared in a goad yield from the known compound(l2) originated 

from L-glutamic acid or D-mannitol. 

(-)-Eburnamonine(l~), f irst isolated from Vinca minor,' has been used as a cerebral vasodilator. 
2 

Because of i ts  medtcinal importance considerable efforts have been devoted to  the development of eff icient 

syntheses of this alkaloid and the related eburnamine alkaloids.' Among these there were a number of 
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highly e f f~c ient  approaches, however none of the enantloselective methods have been reported so far. We 

report here a synthesis of  the chiral intermediate(5) which may be useful for the enantioselective syntheses 

of (-1-eburnamonine(l0) and the related alkaloids. As we have already developed a diastereoselectlve route 

to (+)-eb~rnamine(9),~~ a synthetic progenitor of  (+)-eburnsmonine(l~)? from ethyl 4-cyclohexenone- 

cerboxylstdl)  v& the intermediste(5), enantioselective preparation of the key compound(5) would promise the 

entree to (-)-eburnamonine(l0). 

4 5 
The 2,Z-diaikyllactone(l2), [alD + z ~ . ~ ~ ( c H c I ~ ) ,  prepared from the chiral lactone(ll), was treated with 

dicyc~ohexylborane,~'~ prepared & % from borane-dimethyi sulfide complex(l.5 mol equiv) and 

cycloheuene(3.0 mol equiv) in tetrahydrofuran, followed by alkaline oxidation(3N NsOH and 30% H202) to 

yield the primary alcohol(l3) as an oi l  which on stirr ing with methanol in the presence of a catalytic amount 

of conc. hydrochloric acid(l5:l) s t  roam temperature for 4h induced smooth det r~ ty la t ion  to yield the 

dio1(14? in 77.5% overall yieid from (12) as colorless prisms, mp 36-38%, [aID +26.8O(~e0~,  d .195 ) .  

Hydrolysis of the dioi(l4) w i th  sodium hydraxide(3 mol equw) in aqueous mthenol(20%) at reflux temperature 

formed the carboxylate(l5) which, af ter  bubbling CO gas into the reaction mixture to bring i ts pH about 9, 2 

on reaction with aqueous sodium periodate init iated spontaneous glycol cleavage and acetalization t o  give 

the bicyclic lsctone(l7) in 97.8% yieid as coloriess prisms, mp 82-85'~, [a],, + 6 . 7 • ‹ ( ~ ~ 2 ~ 1 2 ,  ~'0.42). The 

bicyclic lactone(l7) was then treated with propane-l,3-dithiol(3 mol equlv) in toluene a t  reflux temperature 

in the presence of a ce ta l y t~c  amount of e-toluenesuifomc acid t o  give the dith~an(5) in 61.1% yield as 
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colorless pr ism, mp 32-33%, +37.6•‹C~2~12, c=1.528), whose spectrdlR, NMR, MS) and tlc behavior 

were completely in accord w i th  those of the racemic material. 

Conversion of the chiral lactone(5) into (-)-eburnamonme(l0) and i ts congeners is now in progress. 
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8. Satisfactory spectral(lR, H-NMR, MS) and analytical data(cambustion) were obtained for new 

compounds: (10) umax(Nujol) 335O(br), 1740cm''; CDC13(6) 0.98(t, 3H, 3.7 Hz), 1.5-1.!?(m, 6H), 2.0-2.3(m, 

2H), 2.85(br.s, ZH, exchangeable), 3.5-4.0(m, W ) ,  4.3-4.75(m, 1H) ppm; m/e 203(mt+l) 171, 156, 144, 

99(100%). (17) vm,,(Nujoi) 1750cm-l; CDC13(S) 0.93(t, 3H, J=7 Hz), 1.5-Z.Mm, 6H), 2.2-2.5(m, ZH), 

3.85-4.Mm, ZH), 5.8Mdd, lH, 5=5 and 2 Hz) ppm; mle  171(~++l ) ,  97(100+). (5)  vmax(Nujol) 1710cm.~; 

CDC13(G) 0.9Xt, 3H, J=7 Hz), 1.5-X05(m, 14H), 3.90(dd, lH, J:7 and 6 Hz), 4.29(m, 2H) ppm; m/e 

260 (~+ ) ,  133(100%), 128, 119, 113. 

9. The racemic compound was obtainrd sl a viscous oil: see Ref. 3e. 
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