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In order to synthesize the bisindole alkaloids
{Ia,b) of vinblaétine type, catharanthine{Ila) was
converted to the lactones(IIIa,b,c) and the epoxy
derivatives (IVa,b), which would be available as the
precursors for the synthesis of the above natural

alkaloids.

Vinblastine (Ia) and vincristine (Ik), bisindole alklaoidé
isolated from Vimea rosea Linn. (Catharanthus roseus G. Don),
have been clinically used as two of the most important
antitumor agents.2 The successful dimerisation of catharan-
thine(IIa) N-oxide with vindoline (V) by the modified Polonovski
reaction, has been developed by Potier,3 who revealed that the
main product possesses the same configuration at Cls.-position
as that of the natural alkaloid. This excellent method has
been adopted by Kutney4 and by Atta-ur—Rﬂmﬁns for the syntheses

of bisindole alkaloids of vinblastine type, whose works prompt-
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ed us to report our recent results in this field.

Our impending aim was directed to synthesize the oxygenated

catharanthine derivatives of the favored stereochemistry,

which could be available as the direct precursors for syntheses

of the above alkaloids. The works in line with this principile

have been independently developed by Kutney.4

(Ia) Rl=Me, R2=C02Me

(Ib) R'=CHO, R’=CO.Me
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The alkaloid, catharanthine(ITa), was regiospecifically
oxidized with an excess of mercuric acetate in refluxing
dioxane for 1 hr to afford the lactam[ITb, mp 2306-232,5°, M+350,
IR (Nujol) v 3250 (NH), 1740 (ester C=0) and 1660 (lactam C=0) cm™%;
NMR(CDC13) §1,10(3H, t, J=7Hz, CH2C§3), 3.70(3H, s, OCEB), 5.10
(11, 4, J=ca.2Hz, C(5)-H), 6.14(1H, b.d, J=7Hz, C(3)-H)} and
8.16(1H, b.s, NH); 42% yield].6 Hydrolysis of IIb by refluxing
with ag. 20%XCH-MeOH for 1 hr to the corresponding carboxylic
afforded

acid, followed by iodolactonization with KI.,-NaHCO

3 3!
the desired iodolactone[IIIa, mp 216-217°, M+462, iR(Nujol) v
3380(NH), 1785 (lactone C=0) and 1695 {lactam C=0) cm_l; NMR

(CDC13) §1.06(3H, t, J=7Hz, CH20§3), 4.33(1H, s, C(3)-H), 4.54

(1H, 4.4, J=4 & 2, C(3)-H) and 2.30(1H, b.s, NH); ca. 60% yield].
Reductive elimination of iodine was performed with tri-n-butyl-

tin hydride7 in refluxing tetrahydrofuran to give the lactam-
lactone [ITIb, mp 197-199°, M+336(100%), IR(Nujol) v 3340 (NH),
1770(1actone.c=o) and 1690 {lactam C=0); NMR(CDC13) §1.04(3H, t,
J=THz, CH2C§3), 4.20(1H, s, C(5)-H) and 9.43(1H, b.d, WH); 86%
vield], which was further reduced with borane to the basic
lactone[IIIc, mp l44—l45°,'M+322, IR(Nujol) v 3420(NH) and 1750

(c=0) cm T; NMR(CDCL,} § 1.02(3H, t, J=7Hz,. CH,CH,) and 9.55

(1H, b.s, NH}; 78% yield]. The lactone(IIIc} was hydrolyzed on
standing with 5% KOH-MeOH at a room temperature for 1 hr to

furnish the hydroxy-acid in a crude state, whose esterification was

examined with diazomethane, but the attempt was not attainable,

since relactonization feadily occurred to give the initial
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lactone (ITII¢c). Nevertheless, the lactone itself(IIXc) might be

a suitable precursor for the synthesis of vinblastine(Ia) and
vincristine (Ib}). ‘Therefore, the lactone was submitted to
dimerization reaction with vindoline(V) according to the
Potier's procedure,3 which will be discussed in the forthcoming
communication,

On the other hand, the epoxide[IVa, mp 278~280° (dec.), M'
366, IR(Nujol) v3325(NH), 1738(ester C=0), 1670(lactam C=0);

NMR(CDC13)6 1.00(3H, t, J=7Hz, CH C§3), 3.76(3H, s, OC§3), 4.78

2
{14, s, C(5)-H) and 8.12(1H, b.s, NH); 97.5% yield] was readily
obtained from the iodolactone(IIIa) on treatment with sodium
methoxide in methanol at a room temperature for 2 hr. 2As a
selective reduction of the amide carbonyl of IVa with borane
was unsuccessful, IVa was treated with triethyloxonium fluoro-
borate(Et30+BF£) and then reduced with sodium borohydride to
afford the desired a—epoxide[IVb, colorless resin, M+352, IR
(CHC1l3) v 3450 (NH) and 1720(C=0); NMR(CDCZL3) § 0.96(3H, t, J=7HzZ,
CH2C§3); 3.78(3H, s, OC§3) and 8.04(1H, s, NH); ca. 10% yield]
though in a low yield, which could be utilized as a precursor
of 3',4'-epi—leurosine.8 It must be an interesting dimer in

a respect of the biological activities.
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