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[[ Abstract ]]

PPh have been utilized as a novel and efficient chetessive C-C bond formation, without
alter active chlorine atom. This catalyst using$ynthesis of novel Indolyl Quinolines by
Knoevenagel condensation. The reaction of 2-chlgraaine-3-aldehyde (2) with the active
methylene compound, i.e. 3-cyanoacetylindoles i(8)gthanol at room temperature for 20
min to afford (E)-3-(2-chloroquinolin-4-yl-)-2-(1lidole-3-carbonyl)acrylonitrile (4).
Subsequently, these were reacted with benzenesgulétioride in CHC} the presence of
tetrabutylammoniumbromide (TBAB) as an efficientapl transfer catalyst (PTC) to afford
the corresponding derivatives i.e. (E)-3-(2-chlaioglin-4-yl-)-2-(1-benzenesulfonyl-1H-
indole-3-carbonyl)acrylonitrile (5). Compound 2 waiepared from acetanilide (1) using a
well-known procedure by Vilsmeier-Hack reaction.

KEYWORDS - C-C bond formationPPh, Knoevenagel reaction, TBAB phase transfer
catalyst

|. INTRODUCTION

Knoevenagel condensation is an important carbolpecabond-forming reaction in organic
synthesis [1]. Ever since its discovery, the Knoagel reaction has been widely used in
organic synthesis to prepare coumarins and theiivaleves, which are known to be
important intermediates in the synthesis of cosreetberfumes and pharmaceuticdidn
recent times, there has been a growing intereginimevenagel products because many of
them have significant biological activity [2]. Th&oevenagel reaction is generally carried
out in the presence of weak bases such as ethydeniee, piperidine and potassium
fluroiodide etc [3-5]. In contrast, there are ordyfew acid catalysts that are known to
promote this reactiorf6]. Recently many efforts have been made to peepaefinic
compounds via the Knoevenagel reaction under hgdeepus conditions employing
aluminum chloride, Xonotlite/tert- butoxide, catiemchanged zeolites, alkali containing
MCM-41, SiQ, calcite or fluorite and NP/KF as heterogeneoutalygsts [7-10] More
recently, ionic liquids have also been employeddcomplish this reactidil]. Earlier PPk
has been used in different reactions like prepamatof 3-acetylindoles and 3-bis-
indolylmethane derivativefl2], Diels—Alder synthesis of azabicyclo [2.2.2}tan-5-0nes
[13], mono- and bis-intramolecular imino Diels—Aldeaeactions for synthesis of
tetrahydrochromano-quinolines [14] and Diels-Aldaynthesis of pyranoquinoline,
furoquninoline, and phenanthridine derivatives [1%}halcones having am B-unsaturated
carbonyl group are one of the important biocides eersatile synthons for various chemical
transformation$16] Most of the chalcones are highly biologicadigtive with a number of
pharmacological and medicinal applicatiqig] Chalcones have been used as anti HIV
agentg18], cytotoxic agents with antiangiogenic actiiyg], antimalarialsm20].

Keeping in view the advantages of chalcones, wee harried out the synthesis of new
Indoloylquinoline chalcones as potentially biolaglg active compounds by condensing
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chemoselectively substituted 3-cyanoacetylindolék @&-chloroquinoline-3-aldehyde in the
presence of catalytic amount of BRinEtOH at room temperature only.

I EXPERIMENT AND RESULT

Treatment of each of the 3-cyanoacetylind@ése),independently, with 2-chloroquinoline-
3-aldehyde(2) in the presence of PRIn ethanol at room temperature, for 40-60 min,
resulted in the formation of novel 3-(1H-indol-3-A-(2-chloro-quinolidene)-3-
oxopropanenitriles4(a-e) respectively in 80-85% vyields (Table 1 and Schenme 2t
chloroquinoline-3-carboxaldehyde?)( was prepared from, the commercially available,
acetanilide ) by treatment with the Vilsmeier-Hack reagent [B3]ng a known procedure.
The progress of the reaction was monitored by Thé@lysis of the reaction mixture for the
disappearance df(a-e)and2 using hexane and ethyl acetate (7:3) as elluent.

All the compounds have been confirmed based ontrgppemnd analytical data. Thus its IR
spectrum in KBr showed absorption at 3300-3200 cfbréad, medium, -NH of indole ring
system),~ 2224 cnt (sharp, strong, —CN stretching) andl665 cm' (strong, sharp, -CO
stretching). For details please see Experimenteti@e

This method is very facile and convenient for theeparation of large amount of
Knoevenagel adducts with high yields in less tiPh acts as a mild Lewis base to induce
the reaction. In the absence of BRhe reaction does not proceed even after reftuie
reactants in ethanol for 24 h. The use of PRlas a catalyst helps to avoid the use of
environmentally unfavorable organic solvents (DMIgHs DMSO, CHCE, MeCN etc.) as

reaction medium.
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Figure 1. Synthesis @from 3 & 2 in the presence of PPh

The above reaction was attempted using variousshiksealc. NaOH, KOH, KCO; etc.
in these reactions, the 2-chloroquinoline-3-aldehy?) was converted into 2-ethoxy-3-
carboxaldehydé? but in the presence of Pfin EtOH medium yielded the end produkt
without the formation of any undesired product.tkrermore, the PRlseems to be specific
reagent for condensation d with 3-cynaoacetylindole(3). The PPk it can be
advantageously employed as base in these reac$iacis as in the present case, where use of
conventional bases like KOH, NaOH, NaOEt, or pigi@e can trigger side reactions with an
aldehyde reagent like 2-chloroquinoline-3-aldehyde.

The reaction ofi(a-e)with benzenesulfonyl chloride in the presence ofeak base KCO;
and catalytic amount of tetrabutylammonium brom{d&AB) as phase transfer catalyst
(PTC) in a suitable solvent at room temperatureZ®30 min gaveb(a-e)in high yields
(Scheme-1 and Table-1).
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Chloroform seems to be the best choice among tiverdgs used for benzenesulfonyaltion of
-NH grouping of4. The benzenesulfonylation dia—5a was in different solvents in the
presence of PTC conditions comparediable 2. All the compounds have been confirmed
based on spectral and analytical data. Thus itsd&trum in KBr the absorption in the
region~ 3300-3400 cm-1 was typically absent for all commtgishowing the disappearance
of -NH group of indole ring system. For detailsgde see Experimental Section.

The above PTC methodology was applied for variaterocyclic compounds, like 5-((1H-
indol-3-yl)methylene)- 2,2-dimethyl-1,3-dioxane-4®ne 6(a-b), (E)-ethyl 2-cyano-3-(1H-
indol-3-yl)acrylate 8(a-b), 2-((1H-indol-3- yl)methylene)malononitrilelO(a-b) and 3-
acetylcoumarineindold.2 (a-b) were smoothly converted into corresponding N-sulfonoyl
derivatives/(a-b), 9(a-b), 11(a-b)and13(a-b) respectively Finally observed in this reaction
better yields are obtained in all cases when theti@n carried out in the presence of CEICI
solvent only. The all heterocyclic compoun@s8, 10 and 13 were synthesized in our
laboratory. In the absence of PTC catalyst theosalion reaction does not move even
applying vigorous conditions like heating, grindingicrowave etc. thus; this reaction is
going on efficiently only in presence of PTC casalycheme-2
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Figure 2. Preparation of various sulfonation datiixes of indoles
A plausible mechanism for the formationdfrom 3 and2 in the presence of PRhs catalyst
is shown in (Figure-3). First the PPabstracts the proton from 3-cyanoacetylind@gto
form the carbanion of 3-C}/anoacetylindole i3d. which then attacks the protonated 2-
chloroquinoline-3-aldehyd€') forming the corresponding intermedi&@® that loses water
to form the end produet, Figure 3
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Figure 3: The plausible mechanism of formation of new sendslyl quinoline
derivatives.

[11.CONCLUSION

In summary, we have introduced efficient and specitalyst i.e. triphenylphosphine (TPP)
is using for the preparation dfin ethanol medium at room temperature only. Thighod is
applicable to a wide range of 3-cyanoacetyllindotbe attractive features of this procedure
are the mild reaction conditions, high conversionpgrational simplicity and readily
available catalyst, all of which make it a usefatlattractive strategy for the preparation of
Knoevenagel adducts. Furthermore, TBAB is very atife phase transfer catalyst for
making large amount of different heterocyclic sitbstd N-benzenesulfonyl derivatives.
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