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ABSTRACT

Grape juice catalysed synthesis of bis (indolyl) methane derivatives were accomplished via condensation of different
aryl aldehydes with indole in aqueous medium on reflux  to furnish the product in excellent yield. The grape juice
can be extracted very easily and reaction goes to completion with in few hours. The approach is totally non-
polluting having several advantages, such as shorter reaction time mild reaction condition and simple workup.
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INTRODUCTION

Pharmacological and industrial thrusts put forwdrdlee indole scaffolds as the molecules of synthigtierests.
Various indole derivatives have been known to layipl vital role in pharmaceuticals[Bis (indolyl) methanes
are the heterocyclic compounds with two nitrogeanet. Bis (indolyl) methanes have been the poirdattvhction
for the chemists since few years amongst the bardafle moieties. A large number of bis (indolylgthanes and
bis (indolyl) ethanes have been isolated from tlagime sources. Vibrindole £ig. 1) is a metabolite of the marine
bacterium,Vibrio parahaemalyticus and is isolated from the toxic mucous of boxf{Siracioncubicus while ()
gelliusinus A and BFig. 2) (diastereomeric trisindole alkaloids) represenésrtiajor components of a deep water
Caledonian sponge[2].

Bis (indolyl) methanes are found to be exhibitinipléigical activities such as antimicrobial, antidant [3]
properties. Some 3;8iindolylmethane derivatives evaluated as cytat@gents[4]. In addition to this, vibrindole A
exhibits antibacterial activity againstaphylococcus aureus, S. albus and B. subtilis using gentamycin as a standard
drug[5] It is known that, 3gdiindolylmethane(Fig. 3)and 2-(indol-3-yl-methyl)-3 g2diindolylmethane(Fig. 4)
possess various pharmaceutical potencies and theglso utilized in treatment of fibromyalgia, chiofatigue and
irritable bowel syndrome|[6]
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Fig. 3 Fig. 4

The acid catalyzed reaction of electron rich hetgetic compounds witlp-dimethylaminobenzaldehyde is known
as Ehrlich test [7] for electron rich heterocyctegh as pyrroles and indoles. The analogous reastimmdoles with
other aromatic or aliphatic aldehydes and ketomedyres azafulvenium salts. Further addition obedanolecule
of indole to azafulvenium salt produces bis (infjolpmethanes. Common route for the synthesis of(ibidolyl)
methanes is an electrophilic substitution reactidrindoles with aromatic or aliphatic aldehydes awmlones
catalyzed by protic acids or lewis acids. On thHeepfold, researchers are competing for develofliegeconomic,
eco-friendly, easily accessible methodologies far $ynthesis of bis (indolyl) methane by using masi catalytic
systems and reaction conditions [8-15].

Use of aqueous media as a reaction solvent hast&itr much attention in synthetic organic chemigiryseveral

reasons. In comparison with organic solvents, wisteheap, safe and reduces the use of harmfuhmrgalvents
and leads to the development of environmentallgnfilly chemical processes. In addition, reactiongagoneous
media illustrate unique reactivity and selectivityat are not usually observed in organic media. él@s, organic
solvents are still used instead of water for matnly reasons. First, most organic substrates dreahable in water
and as a result, water cannot function as a reantedium. Second, many reactive substrates, reageadtcatalysts
are sensitive towards water and are decomposee@amtidated in aqueous media. Therefore, effortsatoy out

organic reactions in water pose an important chg#dn the area of reaction design [16]

In this report we have investigated the synthekisdous bis (indolyl) methanes in aqueous medaatalyzed by
grape juice at reflux temperature.

EXPERIMENTAL SECTION

All reagents were purchased from Merck and Loba asedd without further purification. Melting pointsere
measured in open capillary and are uncorrected.pFbeucts were characterized by IR spectra #hdMR. IR
spectra were recorded on Perkin-Elmer FT-IR-173@riment."H NMR was recorded on BrukerMSL-300 MHz
and BrukerMSL-200 MHz instrument using TMS as derimal standard.

General procedure for the synthesis of bis (indolyl) methanes

To a mixture of indole (2 mmol) and aromatic aldgdéy(1mmol) taken in round bottom flask was added| ®f
water and 1 ml of grape juice. The reaction mixtwas refluxed for 3-4 hrs. The progress of reactiwas
monitored by TLC. After completion of the reactidhge solid product was extracted with ethyl acetaid the
solvent was removed under vacuum. The crude praatuobtained was purified by column chromatografittiy!
acetate: Hexane, 1:9). The structures of the sgiztbé compounds were confirmed by spectral anatiates.

Scheme: Synthesis of bis —(indolyl)methanes
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Entry-1,R =Phenyl.2,R=p-methoxy pheny.,3,R=p-chloro phenyl.4,R=p-nitro phenyl,5,R=P-tolyl.6,R=thienyl.
RESULTS AND DISCUSSION
We presented here the green protocol for the sgigtte bis (indolyl) methanes in aqueous medium leyipg

inexpensive, non-toxic and easily available grageej as a natural acid catalyst. The reaction vesised out at
reflux within a short period of time
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While carrying out the reactions of indole with lwanyl compounds we come to know that, this elettilap
substitution reaction can be made to occur moiieiefitly by using water as solvent medium in preseof natural
acids obtained from natural resources. The reaetias performed under reflux condition. The consuombf the
reactants was observed since 30 min but the coenpterction or disappearance of the reactants weer\dd after
3hrs as evidenced by thin layer chromatography. Wi&ed various aryl aldehydes compounds to chtdek
applicability of this methodology and the resulte én agreement to declare the presented metha fastful

approach for the development of environmentallyidieand eco-friendly protocols in organic synthesise results
are summarized in the followingable.

The scope of the reaction is justified by the reacbf various substituted aldehydes with indolfieaing the
smooth transformation to the corresponding bis dliyi)l methanes. Satisfied with the results and shepe of
application, we extended our reaction using hetalacaldehydes which provided us fruitful results.

Table 1

Entry Indole Aldehydes bis (indoly]l) methanes Yield M. P.

%) OcC
("C)[Ref]
CHO
oW Qi iQ
1 H @ + - 70 146-147
(148-152)[17]
Ode
CHO E §
2 Ol NN 66 186-120
(183-186)[17]
a
CHO E 2
3 €l HooR 74 76-78
(78-80)[18]
4
MLy
CHO z 2
M. NN 75 220-223
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Entry Indole Aldehydes bis (indolyl) methanes Yield M.P.

(%) (°C)
(C) [Ref]
CHO
N 63 05.08
(95-96)[18]

0 oo

Since all the products have been reported prewaduasthe literature so they were characterized oyparison of
M.P, IR and NMR spectra with authentic samples.

CONCLUSION

In continuation of our efforts to develop enviromtaly green protocols for the synthesis of hetgetas, we have
presented a neat methodology for the synthesissfitdolyl) methanes by utilizing easily availamatural acid
catalyst. We introduced water as a solvent mediamtle reaction between indole and various sultetitaryl

aldehydes. Water promoted reactions could be gefegproach for the development of environmenthénign and
eco-friendly protocols in organic synthesis.
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