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ABSTRACT

3-acetyl chromen-2-ones (1) when treated with phenylhydrazine in acetic acid gave 3-(1-(2-phenylhydrazono)ethyl)-
2H-chromen-2-ones (2) which on Vilsmel er-Haack reaction gave the title compounds 3-(2-oxo-2H-chromen-3-yl)-1-
phenyl-1H-pyrazole-4-carbal dehydes (3).

Keywords: 3-acetylchromen-2-ones, phenylhydrazine, pyraz®ésmeier-Haack reaction.

INTRODUCTION

The synthesis of coumarins and their derivativegehattracted the attention of chemists for a lanmgtbecause a
large number of natural [1-2] and synthetic prody&-4] contain this nucleus. Coumarin derivativese been
reported to exhibit excellent biological activitisach as anti-cancer [5], anti-oxidant [6], anterobial [7], anti-
bacterial [8] etc.

Pyrazole derivatives, too, have attracted incregpsittention due to their numerous biological atithg, such as
antimicrobial [9], analgesic [10], anti-fungal [1Hnti-inflammatory [12] etc.

Keeping in view the importance of coumarins & pyla@s and in continuation of our earlier work [13-16n
synthesis of oxygen containing heterocycles of migdé biological interest, we now wish to descritag work on
synthesis of heterocycles containing both the coimaand pyrazole moieties.

MATERIALS AND METHODS

Melting points are uncorrected and were determinegpen capillaries in sulfuric acid bath and anearrected. IR
Spectra were recorded with Jasca FT-IR 536DNMR and spectra were recorded in CRCIDMSO-d; using
Varian 400-MHz instrument. Mass spectra were rembioh an Agilent LC-MS instrument giving only"Malues in
Q+1 mode. Thin-layer chromatography (TLC) analysese carried out on glass plates coated with sdielaGF-
254 and visualization was achieved using iodineovapr UV lamp.

Preparation of 2 from 1 (General procedure):A mixture of1 (10 mmol), phenylhydrazine (10 mmol) and acetic
acid (20 mL) was stirred at RT for 10-15 min. Tleaction was checked by TLC. After completion ofctem, the
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mixture was poured into ice-cold water (30 mL). Heparated solid was filtered, washed with watex Z0 mL)
and dried. The crude product was recrystallizethfeosuitable solvent to obtain pite(Please also see Table 1).

2a: IR (KBr): 3315-3418 cil (-NH group), 1744 cih(-CO of coumarin ring)*H NMR DMSO-d/TMS): § 9.42 (s,
1H, -NH), 8.29 (s, 1H, -C=8 of coumarin ring), 6.77-7.85 (m, 8H, At}, 2.22 (s, 3H, -Bl3); LCMS (CI): m/z
279 [M.+1].

2b: IR (KBr): 3309-3405 cri (broad, medium, -NH group), 1721 @értstrong, sharp, -CO of coumarin ringH
NMR (DMSO-c/TMS): 5 9.04 (s, 1H, -M), 8.37 (s, 1H, -C=8 of coumarin ring), 7.18-7.94 (m, 8H, At), 2.34
(s, 3H, -GH3); LCMS (CI): m/z 313 [M+1].

2c: IR (KBr): 3335-3438 cril (broad, medium, -NH group), 1726 @rfstrong, sharp, -CO of coumarin ringH
NMR (DMSO-c/TMS): 5 9.38 (s, 1H, -M), 8.09 (s, 1H, -C=8 of coumarin ring), 7.20-7.89 (m, 8H, At), 2.28
(s, 3H, -GH5); LCMS (CI): m/z 358 [M'+1].

2d: IR (KBr): 3298-3402 cni (broad, medium, -NH group), 1732 ¢rstrong, sharp, -CO of coumarin ringH
NMR (DMSO-&/TMS): 8 9.11 (s, 1H, -M), 8.82 (s, 1H, -C=8 of coumarin ring), 7.20-8.25 (m, 8H, Af), 2.08
(s, 3H, -GH3); LCMS (CI): m/z 324 [M+1].

2e: IR (KBr): 3330-3420 crit (broad, medium, -NH group), 1714 @rstrong, sharp, -CO of coumarin ringH
NMR (DMSO-a/TMS): 8 9.44 (s, 1H, -M), 8.17 (s, 1H, -C=8 of coumarin ring), 6.77-7.40 (m, 8H, At), 3.92
(s, 3H, -O®3), 2.22 (s, 3H, -El3); LCMS (CI): m/z 309 [M:+1].

General procedure for synthesis of 3 from 2To a cold solution of DMF (10 mL) and POQR mL) in an ice
bath, was added (3-(1-(2-phenylhydrazono)ethyl)ebrbmen-2-oneg2) (5 mmol). The reaction mixture was
stirred at RT for 2-3 h. After the completion ofotion, as indicated by the disappearance of stprtiaterials in
TLC, the mixture was poured into ice-cold water (8D). The separated solid was filtered, washed wister and
dried to obtain crud®. Recrystallization of crud® from a suitable solvent gave puBg(Please also see Table 1).

3a: IR (KBr): 1764 cni (-CO of coumarin ring), 1722 ch(-CO of aldehyde groupjH NMR (DMSO-d/TMS): &
9.97 (s, 1H, -€10), 9.27 (s, 1H, -C=B of pyrazole ring), 8.46 (s, 1H, -C#LCof coumarin ring) and 7.41-8.00 (m,
8H, Ar-H); LCMS (CI): m/z 317 [M'+1].

3b: IR (KBr): 1786 cn (strong, sharp, -CO of coumarin ring), 1740c(atrong, sharp, -CO of aldehyde group);
'H NMR (DMSO-dyTMS): § 9.93 (s, 1H, -B0), 9.29 (s, 1H, -C=B of pyrazole ring), 8.42 (s, 1H, -C#LCof
coumarin ring) and 7.43-8.00 (m, 8H, A); LCMS (CI): m/z 351 [Mi+1].

3c: IR (KBr): 1764 cni (strong, sharp, -CO of coumarin ring), 1729 c(atrong, sharp, -CO of aldehyde group);
'H NMR (DMSO-d/TMS): § 9.74 (s, 1H, -El0), 9.04 (s, 1H, -C=B of pyrazole ring), 8.76 (s, 1H, -C+Cof
coumarin ring) and 7.46-8.40 (m, 8H, A); LCMS (CI): m/z 396 [M'+1].

3d: IR (KBr): 1756 cnt (strong, sharp, -CO of coumarin ring), 1716 c(atrong, sharp, -CO of aldehyde group);
'H NMR (DMSO-d/TMS): § 9.86 (s, 1H, -EI0), 9.12 (s, 1H, -C=B of pyrazole ring), 8.20 (s, 1H, -C+Cof
coumarin ring) and 7.31-7.64 (m, 8H, A); LCMS (CI): m/z 362 [M'+1].

3e: IR (KBr): 1744 cni (strong, sharp, -CO of coumarin ring), 1711 c(atrong, sharp, -CO of aldehyde group);
'H NMR (DMSO-d/TMS): § 9.92 (s, 1H, -El0), 9.28 (s, 1H, -C=B of pyrazole ring), 8.44 (s, 1H, -C+Cof
coumarin ring), 7.34-8.00 (m, 8H, At), 3.94 (s, 1H, -O83); LCMS (CI): m/z 347 [M.+1].
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Table 1: Reaction time, yield & physical data of compounds 2(a-e), 3(a-e)

Entry | Starting material used Product obtained Time | Yield (%) Melting point °C (Solvent)
1 laR'=H,RF=H 2aR'=H,R=H 10 min 93 186-188 [fit M.P 188 °C] (Ethanol)
2 1b: R*=CI,R=H 2b:R*=CI,R=H 15 min 85 132-134 (Methanol)
3 1c R'=Br, R=H 2c.R'=Br,R=H 12 min 88 168-170 (Methanol)
4 1d: R*= NG, R*=H 2d: R"==NGC,,R°=H | 10min 86 18(-182 (Acetic acid
5 1le R'=H,R=0CH; | 2 R'=H, R=0CH; | 15 min 91 161-163 (Methanol)
6 2a:R'=H,R=H 3aR=H,R=H 2h 87 212-214 [ff M.P 215-216 °C] (Methanol
7 2b:R'=CI, F=H 3b:R'=CI,R=H 2%h 75 164-166 (Ethanol)
8 2c:R'=Br,R=H 3¢ R'=Br,R=H 2h 79 223-225 (Ethanol)
9 2d:R'=NO,, RF=H 3d:R'=NQ,, R=H 3h 73 203-205 (Acetonitrile)
10 | 2eR'=H,FP=0Ck; | 3e R'=H, R"=0CF; | 2%t 72 23€-240 (Chloroform

RESULTS AND DISCUSSION

Commercially available salicylaldehydes were trdatith ethyl acetoacetate in triethanolamine caonitgj catalytic
amount of L-proline at RT for 30 min to yield 3-agehromen-2-onés (1). These,on treatment with
phenylhydrazine in acetic acid at RT for 10 minutesd in the formation of the corresponding pheggifazones,
(3-(1-(2-phenylhydrazono)ethyl)-2H-chromen-2-012. (The latter on Vilsmeier-Haack formylation gavee ttitle
compounds 3-(2-oxo0-2H-chromen-3-yl)-1-phenyl-1Hgngle-4-carbaldehyde3) in very good yields and good
purity without the need of column chromatographihus, Vilsmeier-Haack reaction of hydrazones presi@n
efficient route for the synthesis of coumarinyl-pzoles.

R? C,Hz0 "
OH 276 L-proline o o
* e ©
R! CHO 2)\ Triethanolamine / RT R =
o CH,3 1 25-35 min fo)
. (1)
R'=H, Cl, Br, NO, R'=H, CI, Br, NO,
RZ=H, OCH, R2=H, OCH,
Ph-NH-NH, /
Acetic acid / RT
10-15 min.
R2
o0._0
DMF / POCl, \ P
|
RT/2-3h

R'=H, CI, Br, NO,
R?=H, OCH,
Scheme 1: Synthesis of 3-(2-oxo-2H-chromen-3-yl)ghenyl-1H-pyrazole-4-carbaldehydes

R'=H, CI, Br, NO,
R?=H, OCH,

All the compounds obtained in this present workenagen well characterized by spectral methods.
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