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Synthesis of y-Carbolines

By K. T. Ports and H-G. SHIN
(Department of Chemistry, University of Louisville, Louisville, Kentucky)*

THE reductive cyclization of N-[2-(3-indolyl)-2-
oxoethyl]-pyridinium and -isoquinolinium salts
with lithium aluminium hydride has found many
successful applications in the preparation of
quinolizine derivatives related to the yohimbine
alkaloids.! We have new found that the similar
reduction of N-[2-(2-indolyl)-2-oxoethyl]-pyridi-
nium and -isoquinolinium salts is a particularly
effective way of obtaining y-carboline derivatives.?

Thus, conversion of bromomethyl 2-indolyl

ketone (I), prepared via the diazoketone route?
into the pyridinium salts (II) occurred in good
yields. Reduction of these salts with lithium
aluminium hydride resulted in extremely easy
ring closures to the y-carboline derivatives (III).
Analytical, molecular-weight (mass spectra), and
spectral data were consistent with the formulation
of these products as quinolizine derivatives.
Further evidence that showed that ring closure
had occurred was the iodine-potassium acetate

TABLE

Properties of the pyridinium salts and y-carboline derivatives

Salts (II) y-Carbolines (III)
m.p. m.p.
R X (°c) ve(cm.—) voo(cm. 1) R (°c)
H Cla 210 dec. 3278 1661 H 196—197
3-Me Brb 160 3125 1667 3-Me 238
3,4-Benzo Brb 269 3125 1653 2,3-Benzo® 200

a Reduction of the corresponding bromide and iodide gave the same product; » Reduction of the corresponding
iodide gave the same product; ¢ HCl, m.p. 205° dec.; OAc, m.p. 121° (vco 1706 cm.~?); an epimeric product, m.p.

215°, was also obtained in this instance.

* Present address (K.T.P.) Department of Chemistry, Rensselaer Polytechnic Institute, Troy, New York.
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oxidation of (III) to dihydroquinolizinium salts, i AN
which underwentready reduction with sodium boro- O- R
hydride to their precursors. These were not m CO-CH,Br — @CO'CHz_ o
identical with the 1-[2-(2-indolyl)-2-hydroxyethyl]- X~
1,2,5,6-tetrahydro-1-{2-hydroxy-2- (2-indolyl)ethyl]- 4)) 2 s (m
pyridines formed by reduction of the pyridinium R /
salts (II) with sodium borohydride. 4

Mineral acid was not necessary to effect ring N
closure of the intermediate enamine formed in the i\
reduction. This is consistent with the greater ‘
electron density at the 3-position of the indole
nucleus compared to the 2-position.

I
N OH (m)
H
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