Pergamon

Tetrahedron Letters 42 (2001) 7333-7335

TETRAHEDRON
LETTERS

A new efficient synthesis of 3-(4-pyridinyl)methylindoles

Ping Zhou,* Yanfang Li, Kristin L. Meagher, Richard G. Mewshaw and Boyd L. Harrison

Chemical Sciences, Wyeth-Ayerst Research, Princeton, NJ 08543, USA
Received 31 July 2001; accepted 16 August 2001

Abstract—A new efficient method for the preparation of 3-(4-pyridinyl)methylindoles has been developed. The new method
involves coupling of indoles with 4-pyridinecarboxaldehyde to give 3-indolyl 4-pyridinyl methanols, which upon treatment with
triethylsilane in the presence of trifluoroacetic acid afford 3-(4-pyridinyl)methylindoles in 64-76% overall yield. © 2001 Elsevier

Science Ltd. All rights reserved.

3-(4-Pyridinyl)methylindoles are important intermedi-
ates in organic synthesis especially in the synthesis of
biologically active and medicinally useful agents. For
example, they were used in the synthesis of potent and
selective serotonin uptake inhibitors,'* dual thrombox-
ane synthase inhibitor/thromboxane receptor antago-
nists,* and compounds displaying anxiolytic activity.’
In addition, 3-(4-pyridinyl)methylindoles were used in
the synthesis of other nitrogen containing heterocycles
such as indole alkaloids,® pyridocarbazoles,” and were
involved in the synthesis of 4-skatylpiperidines.®® Three
methods have been previously reported for the prepara-
tion of 3-(4-pyridinyl)methylindoles. In the first
method, indole was treated with a Grignard reagent
and the resulting indolyl magnesium reagent was
allowed to react with 4-(chloromethyl)pyridine hydro-
chloride, giving 3-(4-pyridinyl)methylindole.*°
Although straightforward, this method suffered from
low overall yield (29%).° Theoretically, 1 equiv. of the
indolyl magnesium reagent is consumed by HCI in
4-(chloromethyl)pyridine hydrochloride, which is usu-
ally used in the reaction due to the instability of its
corresponding free base. This is not desirable especially
for those difficult to obtain indole substrates. In the
second method, the more readily available isonicotinyl
chloride hydrochloride was wused instead of 4-
(chloromethyl)pyridine hydrochloride.! After reaction
with the indolyl magnesium reagent, the resulting 3-
indolyl 4-pyridinyl ketone was reduced to give 3-(4-
pyridinyl)methylindole.! While the yield for the
formation of 3-indolyl 4-pyridinyl ketone was satisfac-
tory (>70%), the yield for the second step was rather
disappointing, lowering the overall yields to 16-21%.!
In the third method, 3-hydroxy-3-(4-pyridinyl)methyl-

* Corresponding author.

1 H-indol-2-one was reduced to give 3-(4-pyridinyl)-
methylindole in 44% yield, but substantial amount
(12%) of the regioisomer, 2-(4-pyridinyl)methylindole
was formed in the reaction.!° In one of our drug
discovery programs, we required an ease access to
various  3-(4-pyridinyl)methylindoles. ~ Herein, we
describe an efficient method for the synthesis of the
titled compounds.

Our synthesis of 3-(4-pyridinyl)methylindoles 4 entails
the coupling'! of indoles 1 with 4-pyridinecarboxalde-
hyde 2, which is more stable and readily available than
4-(chloromethyl)pyridine hydrochloride and isoni-
cotinyl chloride hydrochloride used in previous synthe-
sis (Scheme 1). We envisioned that the hydroxyl group
in the resulting 3-indolyl 4-pyridinyl methanols 3 could
be selectively reduced in the presence of the reducible
pyridine ring'> by choice of an appropriate reducing
agent. Thus, treatment of 5-fluoroindole 1b with 2 using
sodium hydroxide in methanol at room temperature for
4 hours afforded cleanly 3-(5-fluoroindolyl) 4-pyridinyl
methanol 3b. Quenching the reaction mixture with
water and collecting the resulting precipitate by filtra-
tion gave 3b in 97% yield.!* Other 3-indolyl 4-pyridinyl
methanols 3 were prepared similarly as shown in
Table 1.

Triethylsilane was selected for our reduction of 3-
indolyl  4-pyridinyl  methanols 3 to  3-(4-
pyridinyl)methylindoles 4. The choice of triethylsilane
was based on two considerations. First, although the
reduction of 3 with hydrosilane has not been reported,
we expected that the hydroxyl group in 3 would behave
like a benzylic alcohol, which could be reduced by
hydrosilane giving the corresponding methylene
product. Second, tricthylsilane is a mild and readily
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Table 1. Preparation of 3-(4-pyridinyl)methylindoles
Entry R! R?  Conditions for 3 Yield (%)?* for 3 Conditions for 4 Yield (%)® for 4
Temp. (°C) Time (h) Temp. (°C) Time (h)
1 H H 0-rt 18 97 25 16 66
2 F H 0-rt 14 95 25 18 80
3 H F 0-rt 18 98 25 18 68
4 NO, H 0-rt 18 90 25 2 78
5 CN H 0-rt 17 89 25 4 73

2 Isolated yield by filtration.
® Isolated yield by chromatography.

available reducing agent and is not expected to react
with the pyridine ring in 3, nor the other reducible
functional groups such as NO, and CN in 3d and 3e.
Thus, treatment of 3b with triethylsilane'* in methyl-
ene chloride in the presence of trifluoroacetic acid at
room temperature overnight gave the compound 4b as
a single product, which was isolated in 80% yield.
Under similar conditions, other 3-(4-pyridinyl)-
methylindoles 4 were prepared in 66-78% yields
(Table 1).1°

As can be seen from Table 1, the present method for
the preparation of 3-(4-pyridinyl)methylindoles is more
advantageous compared with those reported previ-
ously. Using the known approaches via indolyl magne-
sium intermediates, it would be difficult to prepare
3-(4-pyridinyl)methylindoles such as 4d and 4e, as the
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functional groups such as nitro and cyano groups in
these substrates will interfere with the Grignard
reagents and reducing reagents used in these methods.
As an extension to the new method, 3-(3-
pyridinyl)methylindole 6 was prepared in 50% overall
yield using 3-pyridinecarboxaldehyde 5 (Scheme 2).

In summary, a new efficient method for the prepara-
tion of 3-(4-pyridinyl)methylindoles has been devel-
oped. The new method involves coupling of indoles
with 4-pyridinecarboxaldehyde to give 3-indolyl 4-
pyridinyl methanols, which upon reaction with tri-
ethylsilane in the presence of trifluoroacetic acid afford
3-(4-pyridinyl)methylindoles in 64-76% overall yield.
The new method is more advantageous than known
approaches and can be wused to prepare other
pyridinylmethylindole isomers.
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boxaldehyde has previously been reported, however, the
product was the over-reduced compound, 3-(4-
piperidinyl)methylindole.®

Physical and spectroscopic data for compounds: 3a, mp
190-193°C; Ilit.''® 151-152°C; 3b, mp 171-173°C; 'H
NMR (DMSO-d,) ¢ 5.84 (s, 1H), 5.93 (s, 1H), 6.86-6.90
(m, 1H), 7.16-7.19 (m, 1H), 7.24 (s, 1H), 7.31-7.33 (m,
1H), 7.42-7.43 (m, 2H), 8.47-8.48 (m, 2H), 11.06 (s, 1H);
3¢, mp 178-179°C; 'H NMR (DMSO-d;) ¢ 5.84 (d,
J=4.1 Hz, 1H), 593 (d, J=3.8 Hz, 1H), 6.75-6.79 (m,
1H), 7.08-7.11 (m, 1H), 7.16 (d, J=2.0 Hz, 1H), 7.42 (d,
J=17.3 Hz, 2H), 7.44-7.45 (m, 1H), 8.46-8.47 (m, 2H),
11.01 (s, 1H); 3d, mp 265°C (dec.); '"H NMR (DMSO-d;)
d 6.06 (s, 1H), 6.11 (s, 1H), 7.42 (s, 1H), 7.44-7.46 (m,
2H), 7.52 (d, J=9.0 Hz, 1H), 7.96 (dd, /=9.0, 2.2 Hz,
1H), 8.49 (d, /J=2.2 Hz, 1H), 8.50-8.52 (m, 2H), 11.72 (s,
1H); 3e, mp 197-199°C; 'H NMR (DMSO-dy) 5 5.99 (s,
1H), 6.00 (s, 1H), 7.39 (s, 1H), 7.41 (dd, J=8.5, 1.5 Hz,
1H), 7.44-7.46 (m, 2H), 7.51 (d, J=8.5 Hz, 1H), 7.98-
7.99 (m, 1H), 8.48-8.50 (m, 2H), 11.56 (s, 1H).

. For a review on hydrosilane-mediated reduction of ben-

zylic alcohols, see: Kursanov, D. N.; Parnes, Z. N.; Loim,
N. M. Synthesis 1974, 633.

Physical and spectroscopic data for compounds: 4a, mp
110°C, lit.° 108-110°C; '"H NMR (DMSO-d,) 6 4.05 (s,
2H), 6.91-6.94 (m, 1H), 7.03-7.07 (m, 1H), 7.22 (d,
J=2.4 Hz, 1H), 7.25-7.27 (m, 2H), 7.34 (d, J=8.2 Hz,
1H), 7.39 (d, J=7.9 Hz, 1H), 8.40-8.42 (m, 2H), 10.91 (s,
1H); 4b, mp 141-142°C, lit.! mp 149°C; 4¢, mp 131°C; 'H
NMR (DMSO-d) 6 4.03 (s, 2H), 6.77-6.81 (m, 1H), 7.11
(dd, J=10.2, 2.3 Hz, 1H), 7.21 (d, J=2.3 Hz, 1H), 7.26
(d, J=6.0 Hz, 2H), 7.38 (dd, /=8.7, 5.5 Hz, 1H), 8.40-
8.42 (m, 2H), 10.98 (s, 1H); 4d, mp 196-197°C; '"H NMR
(DMSO-d,) o 4.16 (s, 2H), 7.28-7.30 (m, 2H), 7.50 (s,
1H), 7.52 (d, J=9.0 Hz, 1H), 7.97 (dd, /=8.8, 2.2 Hz,
1H), 8.41-8.42 (d, J=2.0 Hz, 1H), 8.43-8.45 (m, 2H),
11.71 (s, 1H); 4e, mp 185-187°C; '"H NMR (DMSO-d,) &
4.09 (s, 2H), 7.28-7.30 (m, 2H), 7.40 (dd, J=38.5, 1.7 Hz,
1H), 7.44 (s, 1H), 7.49 (d, J=1.7 Hz, 1H), 8.00-8.01 (m,
1H), 8.42-8.44 (m, 2H), 11.53 (s, 1H).



