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A NEW APPROACH TO ELLIPTICINE ANALOGUES;
SYNTHESIS OF 11-HYDROXY-5, 6-DIMETHYLPYRI DOL4 ’ 3-b] CARBAZOLE

‘1

Martin J. Wanner, Gerrit-Jan Koomen and Upendra K. Pandit*® -

Organic Chemistry Laboratory, University of Amsterdam,
Nieuwe Achtergracht 129, 1018 WS AMSTERDAM. The Netherlands

Abstract—2- (2'-Indolyl)propionic ester reacts with nicotinoyl
chloride to give a pyridyl ketone which, following quaterniza-
tion and treatment with base, cyclizes to the pyrido[4,3-b]car-
bazole skeleton.

Recentlyl’2 we reported the stereoselective synthesis of the alkaloid gesbanine
via a sequence of reactions in which the key step involved a nucleophilic addition
of a suitably substituted anion to the C-4 position.of N-benzyl-3-carbamoylpyridi-
nium ion. The latter reaction constitutes a versatile synthetic operation, which
has been applied in the construction of a number of heterocyclic systems in this
1ab0ratory3. In the present communication we report its application to the facile

synthesis of the ellipticine skeleton.

Ellipticine and several of its derivatives are highly active antitumour agents.
However, the practical utility of these compounds is restricted by their poor solu-
bility characteristics. Although several synthetic approaches to ellipticine and
its analogues have been reported in the literature4_8, a practically convenient
route to the pyridoﬁﬂ,ﬁ!-b]carbazole skeleton and to new ellipticine analogues
would be an extremely valuable addition. The cruclal steps of the synthetic scheme,
developed in the present study, consist of acylation of a suitable 2-(2'-indolyl)-
propionic acid derivative (2} with nicotinoylchloride, quaternization of the pyri-

dine moiety in the acyl intermediate (3) and intramolecular nucleophilic addition

of the ester o—carbon to the pyridinium cation.

Reaction of N-methylindole with butyllithium afforded& the 2-lithio derivativeg,
which reacted with ethyl pyruvate10 to give 1 in 63% yieldll. Elimination of water
with POCl3 in pyridine gave l-methyl-2-(2'-carbomethoxyvinyl)indole which was re-
duced, without isolation, with sodium borchydride in ethanol, at room temperature,

2

to the indolylpropicnate 31 (58%). This indole derivative was acylated with nico-

~
j?&Dedicated to Prof.K.Tsuda, Tokyc Univ.,on the occasion of his 75th birthday.
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tinyl chloride (hydrochloride} by heating the reactants in sulfolane at 120°C

13

whereupen, after 45 minutes, the product 3 could be isolated in 55% yield. While

this ketone gave satisfactory spectral data13, the NMR spectrum showed that it was
assoclated with 1 equiv. of the solvent. The pyridyl ketone 3 was converted into
the corresponding pyridinium salt 4, by treatment with benzyl bromide (R.T. 20 h)
and the product was directly used for the c¢ritical ring closure step. Cyclization
of 4 to dihydropyridine 5 proceeded smoothly, in ethyl acetate, upon reaction with
triethylamine at room temperature {1 hour). The overall yield of the last two
steps was 81%. It should be pointed out in this connection that attempts to cycli-
ze 2-ethyl=-3-nicotinylindole or the corresponding salt have been reported to be

14

unseccessful”". Product 5 consisted, not unexpectedly, of a mixture of the cis- and

trans isomers, whose structures and composition (1:1) was attested by the NMR-

15 without separation the mixture was oxidized to the salt §16, in 90% yield,

data
by treatment with 1 equiv. of N-benzylacridinium bromide (CH,CN). The latter rea-
gent is particularly suitable for this oxidation, since under the conditions the
reaction is driven to completion in one hour at room temperature. Reductive debenz-
ylation (H2/Pd, 1 atm.) and removal of the carbethoxy group by treatment with 2
equiv., of sodium ethoxidg in ethanol {30 min, reflux) afforded the title compound
7 in 45% yield, as an orange-red crystalline product17. Results of the in wvivo

anti-leukemia screening of 7 and some of its precursors, as well as the prepara-

tion of other pyrido[ﬂ,B—b]carbazole derivatives will be reported elsewhere.
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1: M.p.: 53-54°C. IR(CHCl,): 3530, 1730 and 1460 cm .

R.J. Sundberg and J.D. Bloom, J.0rg.Chem., 1980, 43, 3382.
1. H OWMR (CDCL): 6 1.14

{t, J=6, CH;), 1.87 (s, CH;), 3.62 (s, N-CH,), 3.68 (s, OH), 4.20 (g, J=6,.

CH,), 6.47 (s, indole Cy-H), 7.0-7.7 (m, aryl protons).

2: B.p.: 125-130°C (0.01 mm), IR(CHCL,): 1730, 1475 om *. 'n NMR (coel ) ¢

& 1.18 (&, J=7, CH,}, 1.60 (4, J=7, CH3), 3.62 (s, N-CH,), 3.88 (q, J=7, C-H),

4.10 {g, J=7, CHZ)' 6.37 (s, indole C3—H). 7.0-7.7 (m, aryl protons).

3: Oil. IR(CHC1;): 1725, 1620, 1590 cm . 'H NMR (CBCl,): & 1.13 (t, J=7, CHy),

1.60 (d, J=7, CH4}, 3.70 (s, N-CH,}, 4.11 (g, J=7, CH,), 4.77 (q, J=7, C-H),

7.0-7.6 (arylmotons + pyridine 05.-H),.8.12. (d x 4 x 4, J=8, J=2, J=2,

C4.—H), 8.80 (4 x 4, J=5, J=2, CG'_H)’ 8.99 {4, J=2, C H).

2"

. M. Driver, I.T. Matthews and M.. Sainsbury, J.Chem.Soc., Perkin I, 1979, 2506.

1

5: 0il. "H NMR (CDCl,): 8 1.55, 1.71 (2 x s, Cy-CH,), 3.50, 3.865 (2 x s,

5
N6-CH3}, 4.30 (s, N—CHZ), 4.4 - 4.9 (2 x d x d, J=8, J=2.5, an-H), 5.92 m
(C3-H), 7-7.5 (m, aryl preotons + Cl—H), 8.40 (m, Cv—H).

€ ¥.p.: 178-180°C. IR(CHC1,): 1740, 1665 and 1620 om . 'H NMR (DMSO-dg):

§ 1.08 (t, J=7, CH3), 2.10 (s, CH3), 3.90 (s, N-CH3), 4,23 (m, OCBZ), 6.10
(AB~system, J=13, CH2¢). 7.50 (m, aryl protomns), 7.65 (m, CS-H + CQ-H), 7.85

{a, J7=8, C,,-H), 8.33 (4, J=7, C7-H), 8.45 (4, J=17, C4-H), 9.40 (4, J=7, C3—H),

10
3.92 (s, C,-H).

7: M.p.: 220-225°C. IR(KBr): 1640, 1605, 1540 and 1460 em™l, lg wMr (DMSO=d4)
§ 2.93 (s, CHy), 4.20 (s, N-CHj), 7.26 (t, J=B, C ~H/Cy~H), 7.47 (t, J=8, CgH/
Cq-H), 7.59 (d, J=8, C,,-H}, 7.86 (4, J=7, C,~H), 8.13 (4, J=8, C,-H), 8.48

(d, 3=7, C,-H), 9.45 (s, Cy~H), UV (C,HLOH): 294, 323, 400 and 470 nm, M (F.D):

m/e = 262.
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