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Constitution and Stereochemistry of
the Diels-Alder Products from the

Reaction of

1-Methylpyrano[3,4-b]indol-3-one
with Cyclic Dienophiles

Ulf Pindur* and Houshang Erfanian-Abdoust

Abstract: From the Diels-Alder reactions of 1-methylpyrano[3,4-bJindol-3-one (4) with
N-phenylmaleimide or maleic anhydride, single and double [4 + 2]-cycloadducts have
been isolated. The constitutions and relative configurations of the carbazole derivatives
obtained have been analyzed for the first time by means of 1D- and 2D-NMR spec-

troscopy.

Indolo-2,3-quinodimethanes 1, gener-
ated in situ, are synthetically attractive
4n-components for Diels-Alder reactions
aimed at the construction of [b]anellated
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indole systems' ¥ and pharmacologically
active indole alkaloids”. Particular inter-
est has been focused on stable cyclic syn-
thetic equivalents of 1 containing anel-
lated pyrrolo-, thieno-, selenolo-, and
furo-moieties 2°°. The pyrano[3,4-b]-
indol-3-ones 3 represent further stable
and readily accessible members of the
above series® ',
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Although the preparation and Diels-
Alder reactivity of this class of com-
pounds 3 have been known for a long
time™>'*'" only few systematic studies
have been carried out with the objective
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fication of the configuration are shown in
the structural formula I. These are also in
agreement with the H,H distances esti-
mated in the Dreiding model. An additio-
nally measured 'H,'H-COSY spectrum of
8a supports the assignments of the pro-
tons of the bicyclic moiety.

The compound 6a shown as an inter-
mediate in the reaction scheme can be de-
tected by thin-layer chromatography
(subsequent oxidation to 7a with chlor-
anil) but could not be isolated on account
of the small amount formed and its insuf-
ficient stability (lability to oxidation).
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In the reaction of 4 with maleic anhy-
dride, the analogous product spectrum
could be identified. In addition to the pre-
viously only constitutionally known dou-
ble Diels-Alder adduct 8b!"", product 7b
was also isolated. In spite of several at-
tempts under varying experimental condi-
tions, thin-layer chromatographic anal-
yses indicated that the cycloaddition of 4
with maleic anhydride produced only ex-
tremely small amounts of 10b and 6b. The
assignments of the NMR signals of 7b
and 8b were made in analogy to those of
the confirmed structures from the reaction
of 4 with N-phenylmaleimide (Table 1).

Further experiments have shown that
other pyranoindolones of the type 3 such
as, for example, the previously not re-
ported 1-phenyl derivative and the known
1,4-dimethyl derivative gave rise to a
related product spectrum in analogy to
the reaction with 4. Work is in progress in
our laboratory to extend the synthetic
scope of this reaction principle, in partic-
ular by use of heterodienophiles and by
clarification of regiochemistry.

Reaction Conditions and Work-up.

7a, 10a: 4 + NPhMI (1:2), BrPh, N, reflux, 13 h; FC
(acetone/CHCl; 1:12).
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8a: 4 + NPhMI (1:2), THF, RT, 25 h.

7b: 4 + MA (1:1), BrPh, N,, reflux, 18 h; FC (petrol
ether/ethyl acetate 6:4).

8b: 4 + MA (1:2), THF, N,, reflux, 3 h; RT, 24 h.
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