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ABSTRACT

A mild and efficient el ectrophilic substitution reaction of indole with vari-
ous aldehydes and ketones in presence of copper sulphate as catalyst,
afforded bis-indolylmethanesin good yields. The simpleisolation of prod-

uct is additional feature of the methodology.
© 2008 Trade Sciencelnc. - INDIA

1.INTRODUCTION

Indolesand their derivativesare used asantibiotics
in the field of pharamaceuticals!t. The bis-
indolylmethanesand their derivativesarefoundinim-
portant bioactive metabolites of terrestrial and marine
origin®. A largenumber of bis-indolylmethaneshave
beenisolated fromterrestrial and marinenatura sources,
such as parasitic bacteria, tunicates, and spongesand
some of these possesssignificant biological activities.
VibrindoleA wasdemondtrated for thefirst timeto ex-
hibit antibacterial activity against Staphylococcus
aureus, Salbusand B.subtillis species?.

Therefore, thereisagreat deal of interest in the
synthesisof thisclassof bis-indolylmethanecompounds.
The condensation of indoleswith carbonyl compound
using proticacids¥ and Lewisacids® ascataystshave
beenknowntoform bis-indolylmethanes, however, most
of thesemethodsrequirerather harsh acidic conditions,
which areoftenincompatiblewith other sensitivefunc-
tions present in the substrates. Recently many milder
procedures based upon the use of catal ytic amount of
Lewisacid have been reported. Particularly, the el ec-
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trophilic substitution reactionsof indoleswith various
a dehyde and ketones have been carried out usingionic
liquids, montmorilloniteK 10, NBS, Zedlite, LiCIO, and
rareearth cataysts® suchasLn (OTf).. However, it re-
quireslonger reaction timesfor nitro substituted aro-
matic aldehydes giving the corresponding bis-
indolylmethanesin moderate yiel dswhereasreactions
with aromatic ketones arevery slow resulting in poor
yield of theproducts. Recently bis-indolylmethaneshave
a S0 been synthesized using amberlyst!”, hexamethylene-
tetramine-broming®, sulphonic acid® and tetrabutylam
monium tribromide?.
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TABLE 1 : Copper sulphate catalyzed synthesis of bis- (SCHEME).
indolylmethanes

Entry Carbonyl Time Yield l_\/l.p.OC8 2.EXPERIMENTAL
compound 2 (min) (%) [lit.m.p.]
CHO 90-91 All chemicaswereof AR grade. Solvent, ddehydes
a © 65 85 [gs-90)  andketonesweredistilled beforeuse. Melting points
were taken by open capillary method and are uncor-
HO rected
b © 60 g7 186-187  General procedurefor thesynthesisof bis-indolyl
[187-189] methanes (3)
OMe Thereaction of aldehyde or ketonewithindolein
HO acetonitrile solvent was carried by using 10 mole % of
c 60 85 198-199  copper sulphateasacatayst. For thisindole (10 mmoal),
Me [199-200] 5 dehyde or ketone (5 mmol) and 10 mol % copper
OMe sulphate (0.249 g) weretaken in acetonitrile (25 ml).
HO Themixturewasstirred for 45 min. to 65 min. at room
q @ 60 83 121-122  temperatureuntil the completion of reaction. Thereac-
[122-124]  tionwasmonitored by silicagel thinlayer chromatog-
OH raphy (hexane: ethyl acetate, 9:1). Then reaction con-
HO tentswerewashed with distilled water followed by so-
94-95 dium carbonate and dried with sodium sulphate. The
€ @ 50 8 [95-97] solvent was evaporated to obtain the crude products
Me (TABLE 1), which wererecrystallised from ethyl ac-
HO etate.
f é 60 80 [122:1231 Spectral data
cr (3a): *HNMR: (CDCl, 8 ppm): 5.79 (s, 1H), 6.59(d,
60 2H), 7.01(m, 2H), 7. 18-7. 32(m, 5H), 7.33-7.36(m,
75-76 4H), 7.38(d, 2H), 8.08(bs, 2H, NH)., IR (KBr, cmY):
g 60 80
[76-77] 3420, 1635, 1380, 734.
Cl (3b):, *H NMR: (CDCI, 300 MHz): & 3.72(s, 3H),
HO 5.76(s, 1H), 6.57(d, 2H) 7.02(t, 2H), 7.19(t, 2H),
h 50 78 220-221  7,20-7.34(m, 8H), 7.9(bs, 2H, NH)., IR (KBr, cmY):

[218-220] 3400, 2929, 1620, 1515, 1451, 1412, 735.

. 60 8 189-190 3. RESULTSAND DISCUSSION
! 5 [190-197]

A facilesynthesesof bis-indolylmethanesthrough

. 190121  thecopper sulphatecatayzed electrophilic substitution
) 65 8 118120 reactionofindolewith different ddehydesand ketones

have been developed. Thereaction was completed at
In the view of potent bioactivity of bis-indolyl F00M temperature under mild conditionswithin 45-65

methanes and the major problemswith their synthetic  MiNn- accordingtothereactivity of aldehydes and ke-

thetic approach using copper sulphate as catalyst Of themethodology.
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