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Abstract- The addition of the sodium salt of several indole de-
rivatives 1 to WA-alkylpyridinium salts 2 having an electron-

withdrawing substituent at the 8-position is studied.

The additicn of stabilized carbon nucleophiles to WN-alkylpyridinium salts
has proved to be a wuseful synthetic tcol, especially in the field of indole alka-
1oids.] Thus, we recently reported2 that interaction cof the enclates derived frem
la or 1b (LDA, THF, -78 to -30 °C, 2 h) with pyridinium salts 2a or 2b, followed by
acidic cyclization of the resulting 7,4-dihydropyridine afforded the corresponding
tetracycles 3a-c. These compounds possess four of the five rings of pentacyclic

Staychnoeas a1ka10'ids.3
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A different result was produced when the reaction conditions of the first step were

modified. Thus, when the vreaction of the ester 1a4 with pyridinium salt 2a5
was carried out in methanolic sclution in the presence of sodium methoxide as
the base,6 a yellow compound, which remained unchanged after acidic treatment,
precipitated (60 % yield) from the reaction mixture. On the basis of fits ]H-nmr
spectrum and elemental analysis, it was tentatively assigned] as the 3-(dihydro-
pyridyldindole 4a.

However, further careful examination of the T3Cfnmr data of this dihydropyridine
indicated that C€-2 of the dihydropyridine ring was the site of attachment to the
indole nucleus. Therefore, the correct structure of this 3-(dihydropyridyl)indole

is that depicted in ba.
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Figure 1. Two-dimensicnal nmr spectrum (HETCOR) of 5a (ds-DMSU)
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The 'H- heterocarrelated nmr spectrum of 5a as well as the signal assignment
is showed in the Figure 1. The above data make evident the presence of a 2,3-
disubstituted indole ring, a methoxycarbonyimethyl unit, and a doubly vinylogous
urethane moiety. The nmr chemical shift (& 55.2) of the sp3-hybridized dihydrg-
pyridine carbon 1is in agreement with that expected feor a 2-¢3-indolyl)-1,2-
dihydropyridine and quite different from those observed in 4-(3-indolyld-1,4-
dihydropyridines.7

Formaticn of 1,2-dihydropyridine 5a can be rationalized by considering a kinetic
attack by C-3 of the indolyl anion at the o-position of the pyridinium salt
followed by irreversible aromatization. To our knowledge there are no precedents
of nucleophilic additions of dindoles to A -alkylpyridinium sa]ts.8

The above reaction seems to be quite general and of preparative interest. Thus,
treatment6 of dindole (l¢) and 2-methylindole (1d) with sodium methoxide and
then with the pyridinium sait 2a afforded the corresponding 1,2-dihydropyridines

3 and 5010 in 50 and 80 % yield, respectively. In a similar manner 2-methyl-

C11

5b
indole (1d) reacted with other pyridinium salts (2 , Zdlz) having an electron-
withdrawing substituent (formyl or acetyl? at the 3-position to give the corre-

10 e]D

sponding 3-(1,2-dihydro-2-pyridyllindoles 5d and 5 (26 and 95 % yield,

respectively), although in the first case the 3-(1,4-dihydro-4-pyridyllindole

4d]0 was also isolated in 13 % yie]d.13 The mcst noteworthy TH— and 13

C-nmr data
of 3-(dikydropyridyldindoles &4 and 5 are showed in Table 1.

As could be expected, two requisites for the success of the reaction are the
presence of an electron-withdrawing substituent at the 3-pesition of the pyri-
dinium salt and the absence cof substituent at the 1indole nitrogern. According
with this, 2-methylindole (1d} failed to react with pyridinium salt 2e under

the usual reaction cond"ttions6

and, similarly, the indole derivative 1b was unreac-
tive to the pyridinium salt 2a.

Finally, condensat'iun6 of the sodium salt of 3-methylindole with pyridinium
salt 2a gave in 57 % yield 1-(1,4-dihydro-4-pyridyldindole G]O as a sole isolable
pmduct.14 The structure of 6 was deduced from its nmr data (see Table 1),
especially from the ]H—nmr chemical shift «¢8 2.17) of the methyl group at

]3C—nmr chemical shift (847.2) of the sp3—hybr1d-

the indole 3-position and the
ized dihydropyridine carbon. Formation of 1,4-dihydropyridine 6 can be explained
taking into acccunt that, in this case, the attack of the indolyl anion, either
by C-3 or by the nitrogen, to the pyridinium salt is reversible and, conse-

quently, leads to the thermodynamically more stable product, i.e, a 1,4-dihydro-
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- ’ CH,
N 22 — ~Y CO,CH,
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CH,y

pyridine 1in which the y-substituent is 3-methyl-l1-indolyl rather than 3-methyl-
~3#-indol-3-y1.1%

The reaction here reported constitutes a wuseful synthetic entry to 3-¢(2-piperi-
dy1)indo]es,]6 a structural unit present in & large number of indole alkaloids.
Thus, catalytic hydrogenation (Pd-C) of 1,2-dihydropyridine &c afforded the

corresponding piperidine 7 in nearly quantitative yield.]7
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