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The hydrazine method, which involves the removal
of the 6151 ester group in a series of synthetic bisin-
dole derivatives by means of anhydrous hydrazine, can be
employed for the synthesis of a family of bisindole deri-
vatives possessing natural stereochemistry at_the impor—

tant C; g' position.
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In developing various synthetic ap.proaches for the laboratory
preparation of bisindole alkaloids of the vinblastine-vincristine
family, we had previously demonstrated that ther"chloroindolenine ap-
proach®?:* does indeed provide a versatile and generally high-yielding
synthesis of bisindole derivatives. Unfortunately the resultant "dimeric"
products thus formed possess tHe incorrect (umnatural) stereochemistry
at C;gr, the centre linking the two "halves" of the bisindole syétem.
It was desirable to determine whether an inversion of stereochemistry
couid be achieved at this centre in a process which was generally simple
and would provide the resultant products in reasonable yield. This
communication describes the results which we have obtained in this direc-

tion.

During their elegant investigations on the structure elucida-
tion of Thoga alkaloids, the Swiss group® were able to achieve the removal
of the sterically hindered and generally unreactive ester group in these
alkaloids by means of reaction with anhydrous hydrazine (Figure 1). Their
mechanistic postulate for this conversion involved nucleophilic attack
of the reagent onto the carbonyl centre and subsequent removal of the ester
function via an intermediate (I) possessing an olefinic linkage at the
carbon atom origimally bearing the ester group. Subsequent regeneration
of the indole system (I—= II) requires protonation of the relevant
carbon centre thereby allowing the possibility of stereochemical alteration
at this position. Application of this reaction to the bisindole series
was considered in the hope that patural stereochemistry at C; gt would be

obtained in the resultant product.
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Figure 1. Decarbomethoxylation of Iboga alkaloids by the hydrazine

method.

In our initial investigations we repeated an already published®
reaction in which vinblastine (ITII) is treated with hydrazine in a manner
similar to that described by the Swiss group (Figure 2). The isolated
product (82% yield) was evaluated in terms of its stereochemistry at

MeOH (Be): 210 (-1.3), 229

Ci g' by the CD method’ developed earlier {A
(+6.0), 254 (-0.3), 276 (+1.5) nm] and there was no doubt that the natural

sterecchemistry was maintained as shown in IV.
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R = COOCH3 R=H

Figure 2. Decarbomethoxylation of vinblastine (IITI) by the hydrazine

method.

Attention was then directed to the stereochemical course fol-
lowed in the synthetic 18'-epi bisindole derivatives obtained from the
chloroindolenine approach®s*. Thus 18'-decarbomethoxy-18'-epi-4'-deoxo-4'-
epivinblastine (V) was reacted with refluxing hydrazine for 82 hours.

The isolated crystalline product (73% yield) was identical with the known
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dimer hydrazide derivative (VI, Figure 3) prepared via the chloroindolenine

method ®»%. It was thus clear that the dimer lacking a carbomethoxy group

at C)g' was stable at this centre during the hydrazine reaction,

Figure 3. Reaction of 18'-decarbomethoxy-18'-epi-4'-deoxo-4'-

epivinblastine (V) with amhydrous hydrazine.
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When the C; gr—epl carbomethoxy series was exposed to the
hydrazine reaction, interesting results were obtained (Figure 4)}. Thus
18'-epi-4'-deoxe-4'-epidihydrovinblastine (VII), upon reaction with reflux-
ing hydrazine, provides two products;lboth of which lack the C) gt ester
group. The major component (44% yield) exhibited the following spectro-
scopic data [MS: mfe 738 (M1, C,sHsglgOs), 577, 278, 124; NMR (8): 6.93
(s, 1H), 6.00 (s, 1H}, 5.51 (d, 1H, C g'H}, 4.52 (s, JH, AcOCH), 4.85 (s,
3H, OCH3), 2.74 (s, 3H, NCH3), 1.95 (s, 3H, OCOCH3), 0.90 (t, 3H, CH3CH,-),
0.75 (t, 3H, CH3CH,); CD (i,d4¢): 210 (-2.3), 228 (+3.8}, 268 (+1.9),

292 (+0.7), 305 (-1.1)] and could be readily assigned the structure VIII

with natural stereochemistry at Cygr'.

The minor component (10% yield) isolated from the above reactiom
was the 18'-epi isomer (IX) [MS: m/e 738 (7, CyHsgMeOs), 149, 138, 124;
NMR (6): 6.65 (s, 1H}, 6.10 (s, 1#), 4.5 (d, 1H, C g'H), 4.50 (s, 1H,
AcOCH), 3.91 (s, 3H, OCHy), 2.75 (s, 3H, NCH3), 1.87 (s, 3H, OCOCH3), 0.97
(t, 3H, CH3CHy~-), 0.72 (t, 34, C§3CH2-); Ch (A,Ae): 211 (-0.3), 223 (-5.3),

258 (+2.7).

In summary it was now evident that the hydrazine method can be
employed in the synthesis of 18'-decarbomethoxy vinblastine derivatives
with the desired stereochemistry at the important centre linking the indole
and dihydroindole units. The application of thismethod to the synthesis

of other bisindeole derivatives is presently under study.
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Figure 4. Isomerization of the ¢ gr unnatural stereochemistry bisindole

derivatives to the C)g' natural series.
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