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THE MARKOVNIKOFF HYDROBORATION OF A TRISUBSTITUTED OLEFIN 
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Abstract : Hydroboration-oxidation of akuammicine _ 1 mainly gave the tertiary alcohol 2 

Hydroboration-oxidation of double bonds is a well knoun anti-Markovnikoff process 
I,2 . In 

the course of applications of this method to the indole alkaloid field 
3,4,5* 

, the following 

Markovnikoff hydration of a trisubstituted olefin was surprisingly observed : 
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Hydroboration-oxidation' of akuammicine 1 gave z7 (60%) and its 2,16_dihydroderivative 

(IO%), which was also prepared by NaBH3CN/AcOH8 reduction of 2. The ZOa-hydroxy group in 2 - 

3 - 

was suspected from its dehydration CTSOH, toluene) back to 1 (10%) and from its 
1 
H NMR Cdis- - 

torded methyl triplet) and mass spectra Cm/z 283, M+--C3H50). The 13C NMR spectra of 1 and of 

its acetate A9'lo showed all the carbon resonances at expected values. The shielding of C-14 

in 2 was ascribed to a y-interaction with the C-20 hydroxyl group 
11 

, while C-15, C-19 and 

C-21 inbunderwent the expected upfield shifts. Upon LAH reduction, 1 gave diol G uhich was 

identical with the compound prepared through successive reductionsof epoxide 2 I2 with NaBH3CN/ 

AcOH (6) and thenLAH,thus proving 2 to be 20-epi lochneridine. - 

* This work was initiated by the late Professor Jean LE MEN. 
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Formation of the tertiary alcohol 2 as - 

med amine borane directing hydroboration on 

effect has previously been reported 13J4 for 

the major product may be due to the firstly for- 

the carbon atom closer to nitrogen ; such an 

vity of the 

cyclic disubstituted olefins.The electronegati- _~ 

;ic nitrogen should enhe 
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