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Borane Complexes of Vinbladne mpe Diindole Derivatives 

Abdmctz Wdlc invutigati~ the ferric chloride mdiated coupling’ cf cathwmUhln6 (1) tith vinhli8e (3) 
and their fkFidv@ (x,4), the bamlw lEo?n#m of 1s:m~ (AvLB)# 2huhyA4~ 
and N-drmdhyl-AW (9,lO,ll)hawbeenspthuimi llrscomspondlneWu(6,7audS)~&keen 
obtahedinhisl,y*ld 

Vincristine - vinblastine type diindole alkaloids are well known for their anticancer activity? Besides 
the naturally occmriq compounds (isolated from C&uru&r Ra#us), synthetic derivatives are alsoused 
in cancer chemotherapy (e.g. Navelbine@).’ Earlier we reported on the methodical inve&ation of the 
ferric chloride couplhtg method, in which catharanthine (1) was coupled to vindoline (3) to give 
anhydro+inblastine(AVLB)(6) inover 70% isolated yield2 Unfortunately AVLB is usually contaminated 
by significant amounts of oxidahve side-products (most notably let&sine), which encmnbam the 
transformation of AVIE into navelbine. Slightly modified conditions of the coupling reaction led us to a 
new derivative, the borane complex of AVLB (9), in 80% yield ‘fhe latter proved to be highly atable 
against oxidative influences, and could easily be transformed into the desired base (6). The borane 
complexation of the basic nitrogen of the catharanthine part presumably prevents, sterically and 
electronically, the tet&j&opyridine ring from oxidative side-reactions. 

We have employed the ferric chloride coupling method to ‘other catharanthine and vindoline 
derivatives. Sundberg and Langlois coupled 2Odeethylcatharanthine (2) with vindoline (3) via the 
Polonovski-Potier reaction in 16% yield:’ In aqueous medium in the presence of ferric chloride we 
obtained 2O’deethyLAVLB (7) in 28% yield A mod&ation of the reductive work-up led us to the 
20’deethyLAVLB borane complex (10) (mp 2OOT, decomp.). When couplii catharanthine (1) to 
Ndemethylvindoline (4), the Polonovski-Potier method resulted in Ndemethyl-AVI..B (8) in 40% yield6 
By using the ferric chloride procedure we isolated 8 in more than 70% yield. When applying an extreme 
excess of sodium borohydride, a new derivative, the N&methyl-AVLB borane complex (11) was obphcd 
(mp 208-21m decomp.). Similarly to our earlier results reported for the AVLB borane complex (9): 
detailed spectroscopic studies verified that the complexation site involves. y’4, with the BHs group being 
in apositi~inthenewbqranecamp1aes11and10?RdluxationoEthecolnplaes10snd11in 
methanol in the presence of sodium carbonate* allowed the easy production of the correspond@ bases, 7 
and8,respectively.~The6,7and8canbetransformedintotheirbo~complwesdirectlyby 
sodiumborohydrideindichloromethane orintetrahydroiuqne-horane. 

Assumiqtheforn+onofthedication5 aspr~pesedbyVukov+etaL~, 5 canattackthearomatic 
ring of vindoline and subsequently stab&e as the dimeric compound When 1 is involved in the coupling 
reaction, the electron donating effect of the 20-ethyl group facilitates the formation of 5, giving similar 
yields for 6 and 8. However, in the case of 2Odeethylcatharanthme (2) the beneficial influence of the 
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ethyl group is absent, and formation of the dication is less favoured which results in a dramatic decrease 
in tbe yield of 20’deethyLAVLB (7). These observations conform to the depicted mechanism. 
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