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A CONVENIENT ROUTE TO 4-ALKYLAMINOMETHYLINDOLE DERIVATIVES1

Masanori SOMEI, Fumio YAMADA, and Chikara KANEKO

Faculty of Pharmaceutical Sciences, Kanazawa University, Kanazawa 920

A facile four step synthesis of 4-[N,N-disubstituted]amino-
methylindoles gg—és from 2-methyl-5-nitroisoquinolinium iodide &
was described. In the course of the conversion, the mechanism of
Hofmann degradation reaction of 2-substituted 2-methyl-5-nitro-

isoquinolinium salts 29—%9 was discussed.

4-Substituted indoles have not been readily accessible as yet, though much
efforts have been paid to elaborate their syntheses.2 We wish to report a facile
and convenient four step synthesis of 4-alkylaminomethylindole derivatives Eg—ég
starting from 2-methyl-5-nitroisoquinolinium salt 3:

2-Methyl-5-nitro-1,2,3,4-tetrahydroisoquinoline 3~was obtained in 98% yield
by the reduction of i‘with excess NaBH, in MeOH at room temperature. Treatment of
a.with propargyl bromide, allyl bromide, benzyl bromide, or methyl iodide in
benzene gave the corresponding quaternary salts %E—gg, each in quantitative yield.
These salts underwent Hofmann degradation by the action of n-BuLi to afford 2-[N,N-
disubstituted] aminomethyl-6-nitrostyrenes {2—{9 in reasonable yields as shown in
Table I. The o-nitrostyrene derivatives {E‘ﬁf were easily converted to the corre-
sponding 4-substituted indoles by the treatment with refluxing triethylphosphite.3
Hofmann degradation reaction: n-BuLi in hexane (0.7 ml, 3.65 mol equiv) was add-

ed to a stirred solution of EE (101 mg) and DABCO4 (123 mg, 3.40 mol equiv) in abs.

THF-HMPT4 (3:1, v/v, 4 ml) at room temperature under argon atmosphere. After stirr-

ing for 2.5 hr, water was added and the whole was extracted with benzene, washed
with water, dried over Na,SO,, and evaporated in vacuo to leave an oil. The residue
was subjected to preparative thin layer chromatography on silica gel using CH,Cl,-
hexane (1:1, v/v) to afford %2 [ oil, IR (KBr): 3086, 1643, 1531, 1359 cm-l, Mass
m/e: 232 (M), NMR (ccl,,§): 2.13 (3H,s), 2.95 (2H,d,J=6 Hz), 3.43 (2H,s), 5.11
(1,4,J=17 Hz), 5.35 (1H,d4,J=11 Hz), 4.83-6.13 (3H,m), 6.78 (1H,d.d,J=11 and 17 Hz),
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7.21 (1H,d4,J=7 Hz), 7.35-7.66 (2H,m)] in 54% yield.

4

Formation of indoles: A solution of 4a (40 mg) in TEP (1 ml) was refluxed for

1.5 hr under nitrogen atmosphere. After. evaporation of TEP in vacuo, the residue

was subjected to preparative thin layer chromatography on silica gel using MeOH-

1, Mass m/e:

CH2C12 (1:99, v/v) to afford 23 [ mp 69-70°, IR (KBr): 3250, 2086 cm
198 (M), NMr (CC14,€'): 2.10 (1H,t,J=2 Hz), 2.33 (3H,s), 3.23 (2H,d4,J=2 Hz), 3.76
(2H,s), 6.56 (1H,t,J=3 Hz), 6.80-7.13 (4H,m), 7.93 (1H,br.s,NH)] in 28% yield

in addition to minor unknown products.

In the case of %g, Hofmann degradation was carried out without using DABCO
and even by the action of 10% NaOH in acetone at room temperature for 2.5 hr, ég
was obtained in 26% yield. On the other hand, %P, es, and 52 were obtained in
38%, 6%, and 0% yield, respectively, in the absence of DABCO.

As the basicity of the methylene group on the N-substituents increases, yields
of 3\decrease and more powerful base is required. These observations would appear
to be best accomodated by the formation of carboanion, attached O{ to nitrogen on
the N-substituents, which then abstracts C4-H intramolecularly to form Hofmann
degradation products.

Further transformation of 5 into pyrrolo[4,3,2-delisoquinolinium salts is
W

currently under investigation.

Tabte I. Hofmann Degradation and Formation of Indoles™ R
NO2 NOp , N<R N(Me
OISk, S —, O — O
Og\Me 3 3 g<§e 4 ~"no, 5 N
1 a) R= —CHp-C=CH Yield, 69 % Yield, 28 %
NO2 b) ~CHy-CH=CH, 53 % 32 %
! c) —CHy-Ph 24 % 32 %
~Me d) —CHj L % not tried
2_ * Optimization of yields has not been made.
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