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- A thermal reaction of indolylmagnesium bromide (1} with 1-
cyano-4,5-dimethoxybenzocyclobutene (2) gave a mixture of
6—cyano-5a,6,ll,lla=tetrahydro-8,9-dimethoxy~5H-benzo [b ]-
carbazole (3a) and 6-cyano-5a,6,11,lla~tetrahydro~9-hydroxy—
8—methoxy-5H-benzo[b]carba,zole (4). Compound {3a) was
easily converted to 6-—cyano—8,9—dimethoxy—5H-benzo[b]-

carbazole (6} by dehydrogenation on 30 % Pd-C.

Since Finkelstein .1 Cava,2 and A;r'nc:old3 described a benzocyclobutene derivative
which underwent many interesting reactions, we also examined this derivative and
descri‘bed in several reportsét’5 the syntheses of isoquincline alkaloids. As an
extension of this method, we now wish to report an intermolecular cycloaddition
of indolylmagnesium bromide (1) to 1-cyano=-4,5=dimethoxybenzocyclobutene (2).

If the indole reacts with 2 by the following pathway, we could get a cycloaddition

product,



There"fore, at first, a reaction of indole with 2 in refluxing dichlorobenzene
was tried, but this afforded only 5,6=dicyano-2,3 ,8,9—tetramethoxyd1benzo[a,e]—

cyclooctene (5);6‘sﬁbsequenﬂy, indolylmagne sium bromide (1) instead of indole was

used to enhance the nucleophilicity of indole. ~
A fusion of 1 and 2 in dichlorobenzene at 160° for 10 min gave a mixture of 6-

cyano;5 ,6,11,11a~tetrahydro-8,9-dimethoxy-5H-benzo[b Jcarbazole (3a), mp 169 -

o CHCl
170 [:} mdx

3 3430 (NH) and 2250 em™ (CN)] as a major product in 83 % yield
and 6~cyano-5a,6,11,1la~tetrahydro-9-hydroxy-8«~methoxy-3H-benzo[b]carbazole

(4) [lf CHC1

max 23530 (OH) and 2250 em™) (CN)] in 5 % yield, both of which were

easily separated by chromatography on silica gel. The former reaction mixture,

~10—




without purification, was treated with an excess of diazomethane, followed Dy
dehydrogenation on 30 % Pd-C in refluxing xylene for 2 h to afford 6=cyano-
CHCL; 3460 (NH) and 2210
max

4,02 (3H, s,~ OCH

8,9-dimethoxy-5H-benzo[b]carbazole (5), mp 290° [v
cm™ (CN); m/e 302 (M*); 8 (CDC1, + DMSO-d ) )
5, OC}}_B) y T.20 - 8,80 {8H, including NH in indole ring and seven aromatic proions

, 4,08 (3H,

consisting of three sharp singlets and unresolved multiplet], in 60 % yield,
The structure of 3a was confirmed by mass and nmr spectroscopy [m/e 306

(M), 189, 146 and 117; & (CDCL,) 2.96 (2H, d, J 5.4 Hz, ), - Hy), 3.0-3.2

3)
(11, broad s, NH, exchange with D20), 3.80 (3H, s, 00133), 3.88(34, s, och),

4,08 (1H, t,d, J 5.4and 4.6 Hz, C H), 4.74 (1H, d, &, J 10.8 and 4.6 Hz,

lla

Cg, - H), 6.59 H, s, C;y = H), 7.00 (IH, s, C_ - H), 6,38 ~ 7.12 (4H, m, aroma-

1 7

tic protons)]. The proton at C,-position was cbscured by two methoxy resonances,

6
it was also characterized not only by the spectral data of acetylation product (7

CHCI
[v

max

3 2230 (CN) and 1642 em * (C=0); & (CDCI,) 2,52 (3H, s, COCH,), 6,84

3)

(1H, s, C - H)] but by conversion to compound {6} by direct dehydrogenation of 3a,

0

The structure (4) was also confirmed by the spectral data of acetylation product

(8) [v 5,2513 2250 (CN), 1760 and 1650 cm™ (C=0); m/e 376 (M'); & (CDCL,) 2.32

5)

and 2.54 (each 3H, s, COC}_I_3), 6.95 and 7.0 (each 1H, s, C, - H and Cio- H).

7
The position of the hydroxy group of 4 was determined by the fact that the chemical

shift of C, .~proton in 8 resonates further downlield than that of 4,

10
The -other possible structure (Bb) from this reaction was ruled out not only
by the fact that the methylene protons did not couple with the bgnzylié methine

proton but with the lowest methine proton assigned to C5a-H’ but also by consider-

ing the following reaction mechanism,

T =11
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The configuration of 3a was determined to be ¢is by the coupling constants

described above,

It is supposed that this reaction would proceed via a two step cycloaddition for

[

the following reasons: these types of reactions are always more effective with
localized systems and they are regioselective.4’5 6

Since the structure of & is closely related to olivacine {9) and ellipticine (10),
the indole alkaloids having an antitumor activity,7 the synthesis of these types

.

of alkaloids by this method is under investigation.




2) CH,N,,
(1) A 3) 30% Pd-C (6)

{ 3a ) R'=H { 4) RL-R%H

( 7 ) Rlzac ( 8 ) RLR®=Ac

( 3b ) ( 9 ) R'-Me, R°-H, R’=Me

( 10 ) R1=H, R2=Me, R3=Me
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