This article was downloaded by: [Fordham University]

On: 10 May 2013, At: 08:13

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office:
Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Synthetic Communications: An International
Journal for Rapid Communication of
[ —— Synthetic Organic Chemistry

cmrm-h‘.' Publication details, including instructions for authors and subscription

— information:
http://www.tandfonline.com/loi/lsyc20

I P . ) P Wi [hasieti'y

Silica Sulfuric Acid-Catalyzed Friedel-Crafts
Alkylation of Indoles with Nitro Olefins

G. Sri Hari ® , M. Nagaraju ® & M. Marthanda Murthy ?

& Organic Chemistry Division-II, Indian Institute of Chemical Technology,
Hyderabad, India
Published online: 25 Jan 2008.

To cite this article: G. Sri Hari , M. Nagaraju & M. Marthanda Murthy (2007): Silica Sulfuric Acid-Catalyzed
Friedel-Crafts Alkylation of Indoles with Nitro Olefins, Synthetic Communications: An International Journal for
Rapid Communication of Synthetic Organic Chemistry, 38:1, 100-105

To link to this article: http://dx.doi.org/10.1080/00397910701650815

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-conditions

This article may be used for research, teaching, and private study purposes. Any substantial
or systematic reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the
contents will be complete or accurate or up to date. The accuracy of any instructions, formulae,
and drug doses should be independently verified with primary sources. The publisher shall not
be liable for any loss, actions, claims, proceedings, demand, or costs or damages whatsoever or
howsoever caused arising directly or indirectly in connection with or arising out of the use of this
material.



http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397910701650815
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Fordham University] at 08:13 10 May 2013

Synthetic Communications®, 38: 100-105, 2008 e Taylor & Francis
Copyright © Taylor & Francis Group, LLC

ISSN 0039-7911 print/1532-2432 online

DOI: 10.1080/00397910701650815

Taylor & Francis Group

Silica Sulfuric Acid-Catalyzed Friedel -
Crafts Alkylation of Indoles with Nitro
Olefins

G. Sri Hari, M. Nagaraju, and M. Marthanda Murthy

Organic Chemistry Division-II, Indian Institute of Chemical Technology,
Hyderabad, India

Abstract: The 1,4-conjugate addition of indoles to nitro olefins was efficiently carried
out using an environmentally benign catalyst, silica sulfuric acid, at ambient
temperature.

Keywords: C-C bond formation, conjugate addition reactions, indole, nitro olefins,
silica sulfuric acid

INTRODUCTION

Indoles and their derivatives occur in nature and have a variety of biological
activities.""! Because of this, indoles and their derivatives have great import-
ance in synthetic organic chemistry. The 3-position of indole is the
preferred site for the electrophillic substitution reaction; 3-alkyl or acyl
indoles are versatile intermediates for the synthesis of a wide range of
indole derivatives."”! In recent years, catalytic Michael-type additions of
nucleophiles to nitro olefins have emerged as a powerful method for the
formation of new C-C bonds in organic synthesis."” Nitro olefins are very
attractive Michael acceptors because the nitro group is the strongest
electron-withdrawing group known'* and has been widely used in organic
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SiO, |— OH + CISO;H (neat) ——— ym | SiO, |[—OSO;H + HCI

Scheme 1.

synthesis.”®) Among the strongest Michael acceptors,® nitro olefins are also
attractive because the nitro group can served as a masked functionality.

Recently, silica sulfuric acid is a powerful and an efficient solid acid for
various chemical transformations.'”! Silica sulfuric acid was prepared by
treating silica gel with chloro sulfonic acid in which sulfuric acid immobilized
on the surface of silica gel via a covalent bond (Scheme 1).”®! The acid-
catalyzed conjugate addition of indoles has been reported,'”! where many pro-
cedures involve careful control of acidity to prevent side reactions such as
dimerization or polymerization, require long reaction times, elevated tempera-
tures, and expensive reagents, and result in low yields. To over come these
drawbacks, we describe the remarkable catalytic activity of silica sulfuric
acid in the conjugate addition of indoles to nitro olefins.

RESULTS AND DISCUSSION

General treatment of the indole with the trans B-nitro styrene (Scheme 2) in
the presence of a catalytic amount of the silica sulfuric acid in dichloro
ethane gave the corresponding 3-alkylated products in high yields (71-93%)
at ambient temperature under optimal reaction conditions. A variety of nitro
olefins and indoles were investigated, and the results are summarized in
Table 1. Most nitro olefins reacted with indole and its derivatives to
produce alkylated indoles in good yields. The reactions were clean, and the
products were obtained in high yields without the formation of any side
products such as dimers or trimers. This procedure does not require any
promoters, activators, or anhydrous conditions. All the products were
isolated and characterized by "H NMR, mass, and IR spectroscopy.

2 NO,
®R1 N R/\/ NO, Silica sulfuric acid | -
N 2 rt, EDC, 2.2-4.0 h N
! )
R R
1 2 3
_ Ry=Ph, 3, 4, 5-tri-OMePh
ﬁl S Furyl, P-OMePh,

P-MePh

Scheme 2.
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Table 1. Silica sulfuric acid—catalyzed addition of indoles with nitro olefins

Entry Nucleophile Electrophile Product® Time (h) Yield (%)”
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Table 1. Continued

Entry Nucleophile Electrophile Product® Time (h) Yield (%)"
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“All products were characterized by IR, 'H NMR, and mass spectroscopy.
bIsolated and unoptimized yields.

CONCLUSION

In summary, we have demonstrated that silica sulfuric acid is a superior acid
catalyst for the alkylation of indoles with nitro olefins. This procedure has the
advantages of mild reaction conditions, high yields of products, short reaction
times, and simple experimental /product-isolation techniques, which make it a
useful and attractive process for the synthesis of alkylated indole derivatives.

General Procedure for the Addition of Indoles to Nitro Olefins

A mixture of indole 1 (5 mmol), nitro olefin 2 (5 mmol), and silica sulfuric
acid (catalytic, 30 mg) in dichloro ethane (2 ml) was stirred at room tempera-
ture for an appropriate time (Table 1). After complete conversion as indicated
by thin-layer chromatography (TLC), the compound was purified by column
chromatography on silica gel (hexane—ethyl acetate 9:1) to afford the pure
products 3 (Table 1).
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Selected Data for Compounds

Compound 3b: Solid. Mp: 124-126°C; IR (KBr, cmfl): 3402, 2931, 1591,
1550, 1507, 1459, 1424, 1125, 1003, 745; '"H NMR (200 MHz, CDCls):
6=1045 (1H, s), 7.48 (1H, d), 7.31 (1H, d), 7.15-6.95 (2H, m), 6.80
(2H, s), 5.30-5.10 (3H, m), 3.78 (9H, s), 2.50 (3H, m); LC-MS m/z: 370 (M™").

Compound 3e: Solid. Mp: 100-102°C; IR (KBr, cm_l): 3408, 2918, 1550,
1458, 1429, 1377, 1301, 744, 700; '"H NMR (300 MHz, CDCls): &6 = 7.75
(IH, s), 7.30-6.90 (9H, m), 5.18-5.03 (3H, m), 2.25 (3H, s); EI-MS m/z:
280 (M™).

Compound 3h: Pale brown viscous oil. IR (neat, cmfl): 3406, 2919, 1552,
1502, 1460, 1429, 1378, 1302, 1189, 1142, 1032, 742; '"H NMR (200 MHz,
CDCls): 6 ="7.85 (1H, s), 7.38—-6.95 (4H, m), 6.94-6.92 (1H, d), 6.28—
6.22 (1H, m), 6.05-6.01 (1H, d), 5.18—-4.85 (3H, m), 2.25 (3H, s); EI-MS
m/z: 270 (M™).

Compound 3k: Pale brown viscous oil. IR (neat, cmfl): 3399, 2922, 1617,
1555, 1458, 1218, 1110, 745; '"H NMR (300 MHz, CDCl;): 8 = 7.80 (1H, s),
7.38-6.78 (8H, m), 5.12—-4.96 (3H, m), 2.30 (3H, s), 2.24 (3H, s); LC-MS
m/z: 294 (M™).

Compound 3n: Solid. Mp: 110-111°C; IR (KBr, cm_l): 3406, 2924, 1612,
1550, 1510, 1460, 1377, 1247, 1113, 1029, 745; 'H NMR (300 MHz,
CDCls): 6 =17.78 (1H, s), 7.32-7.14 (4H, m), 7.08—6.94 (2H, m), 6.78—-6.75
(2H, d), 5.18-4.95 (3H, m), 3.75 (3H, s), 2.37 (3H, s); LC-MS m/z: 310 (M ™).
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