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THE MARKOVNIKOFF HYDROBORATION OF A TRISUBSTITUTED OLEFIN

’
C.MIRAND, G.MASSIOT, L.LE MEN-OLIVIER and J.LEVY

Faculté de Pharmacie, ERA 319, CNRS, 51 rue Cognacq-Jay - 51096 REIMS Cédex FRANCE

Abstract : Hydroboration-oxidation of akuammicine 1 mainly gave the tertiary alcohol 2

Hydroboration-oxidation of double bonds is a well known anti-Markovnikoff process1’2. in

*
the course of applications of this method to the indole alkaloid field3’4’5, the following

Markovnikoff hydration of a trisubstituted olefin was surprisingly observed :
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Hydroboration—oxidation6 of akuammicine 1 gave 2° (60%) and its 2,16-dihydroderivative 3

(10%), which was also prepared by NaBH3CN/Ac0H8 reduction of 2. The 20a-hydroxy group in 2

1

was suspected from its dehydration (TsOH, toluene) back to 1 (10%) and from its 'H NMR (dis-

torded methyl triplet) and mass spectra (m/z 283, M+'-C3H50). The 13C NMR spectra of 2 and of

9,10

its acetate 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 group11, while C-15, €-19 and

€-21 in 4 underwent the expected upfield shifts. Upon LAH reduction, 3 gave diol 7, which was

12

identical with the compound prepared through successive reductionsof epoxide 5 ° 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 the major product may be due to the firstly for-

med amine borane directing hydroboration on the carbon atom closer to nitrogen ; such an
13:4 for cyclic disubstituted olefins.The electronegati-

vity of the basic nitrogen should enhance such an effect14.

effect has previously been reported

o1 o2 4o S T R T
c-2 :167,3 | 168,8 | 168,56 |1 C-14 : 30,8 | 25,81 25,8
-3 : 808} 60,7 | 60,511 c-15 : 29,6 | 37.3] 33.
¢-5 : 56,81 54,21 54,211 €16 : 100,8 | 101,6 | 99,8
-6 : 45,21 43,0 43.1 0} 17 1+ 167.3 | 1712 | 170.4
¢-7 i 57,51 S5 57,010 c18 i 12.8F 7,01 7.0
¢-8 : 1366 | 135,9 | 135,9 1} c-19 : 119.9 | 33,3 | 27.4
-9 :120,4 § 12,2 | 121,3 |} c-20 : 138,98 | 70,4 | 83,6
¢-10 & 120,3 | 19,8 | 119,8 || =21 1 58,2 | 54,31 51,7
11 : 12,2 | 1278 | 127,7 C00£H3f 50,4 | 51,0 1 51,1
c-12 108,9 | 108,7 | 109,8 OEOCH3§ 172,7
c-13 : 143,0 | 144,6 | 144.3 i,Loce_c_H3; s | 2.2 ]
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