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ABSTRACT

Prompted by the varied biological activities of chalcones, pyrazolines and naphthofurans, a series of
1-aryl-3-[ (3-substituted)-2-naphthofuryl] -2-propen-1-ones  (3a-f) were prepared by  condensing
3-substituted-naphthofuran-2-carboxal dehyde(la-b) with substituted acetophenones (2a-c) in the presence of
sodium hydroxide. Compounds (3a-f) were then treated with hydrazine hydrate to afford 3-substituted
aryl-5-(3-substituted-2-naphthofuryl)-2-pyrazolines (4a-f.) The structures of these novel compounds were
confirmed on the basis of elemental analysis and spectral data. All the title compounds were screened for their
antimicrobial activities. The screening data indicated that tested compounds showed moderate antimicrobial
activit;y, but were found to be less than the standard drugs. A comparative study of antimicrobial activity of
chalcones and pyrazolinesis done.
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INTRODUCTION

Naphthofurans possess a broad range of biologitizitées that are constituents of important natpraducts [1-7].
The chemistry of chalcones has been recognized amportant field of study. Some substituted chaéand their
derivatives including heterocyclic analogues angorted to possess interesting biological propertidsich are
detrimental to the growth of microbes, tubercleiliaenalarial parasites and intestinal worms. Soofethese
chalcones are found to exhibit inhibitory actionsaveral enzymes, fungi and herbaceous plantssiitteesis and
biological activities of various chalcones and thaerivatives has been reviewed by Dhar [8-13].aRglines
constitute an important class of heterocycles whiehe found to display broad spectrum of biologiaetivities
such as pesticidal, anti-inflammatory, antiarthritantidepressant and antiviral and also they awned to possess
bactericidal, insecticidal, fungicidal, anaestheéinalgesic and antidiabatic activities. 2-Pyramsi possessing aryl
substituents at positions 1,3 and 5 exhibit fluoeese properties. Many pyrazolines also find useagmer
intermediates in industry, hence much importancgiven to the synthesis and structural aspect odizmfines as
witnessed by continued activity in this area. Besjdfluorinated pyrazolines find application asifartlity,
antibacterial and antifungal agents[14-21]. In viefithe various biological activities of chalconpgrazolines and
napthofurans, it was contemplated to synthesizewsamovel chalcones and pyrazolines carrying riagghtyl ring
and to compare their antimicrobial activities.
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EXPERIMENTAL SECTION

Melting points were determined in open glass capéds and were found uncorrected. The purity ofabmpounds
was checked by TLC. IR spectra were recorded in KBra Perkin Elmer Spectrometéd NMR spectra were
recorded on Brucker 300 MHz instrument in DMSgad solvent and TMS as an internal standard.

The compoundg2a-b) were prepared by the reduction of correspondirigreéla-b). Compoundg3a-b) were
prepared by Dess-Martin oxidation @&-b). 1-Aryl-3-[(3-substituted)-2-naphthofuryl]-2-propdnones(5a-f) were
prepared by condensing 3-substituted-naphthofurearBoxaldehydé€3a-b) with substituted acetophenon@s-c)

in the presence of sodium hydroxide. Compoufitsf) were then treated with hydrazine hydrate to afford
3-substituted aryl-5-(3-substituted-2-naphthofuApyrazolineg6a-f) (Scheme-1). The purity of these compounds
was monitored by TLC. The melting points of thesmpounds were determined and were uncorrected.

All the title compounds were screened for theiliraigrobial activities according to tube dilution thed [22]. All
the newly synthesized chalconé&s-f) were screened for thaim vitro antimicrobial activities against Gram positive
bacteria viz. Saphyllococcus aureus and Gram negative bacteria vig.coli and fungi viz.,C. albicans andA.niger

at concentrations of 2.0 mg.

The sequence of the reactions is depicted in ther8e 1.

Synthesis of ethyl naphtofuran-2-carboxylate and 3-bromo ethyl naphtofuran-2-car boxylate (1a-b)

Ethyl naphthofuran-2-carboxylate was prepared bggu2-hydroxy-1-naphthaldehyde. This compound actien
with ethyl chloroacetate in presence of anhydraetsagsium carbonate and DMF resulted in the formatioethyl
3-naphthofuran-2-carboxylatyk in good yield. The compourith was brominated by using bromine in acetic acid
with stirring to obtain the compouridb.

Reduction of compounds (1a-b) to corresponding alcohol (2a-b)

40 mmol of LAH in THF was taken and to this theutimn of 10 mmol of compoundda-b) in THF was added
slowly with continuous stirring at’G. Stirring was continued for 2hrs.The completiémeaction was monitored by
TLC. The reaction mixture was quenched with ammonahloride solution. The product was extracted liFTand
recrystallized by using alcohol.

The Dess-M artin Oxidation of (2a-b) to corresponding aldehyde (3a-b)

10 mmol of alcoho(2a-b) was taken in MDC and Dess-Martin reagent (20 mmwaly added. The reaction mixture
was stirred at room temperature for 2 hours. Thetren mixture was worked up with saturated solutid sodium
carbonate. The compounds were recrystallized frdni-D

Synthesis of 1-aryl-3-[(3-substituted)-2-naphthofuryl]-2-propen-1-ones (5a-f) :

To an alcoholic solution of 3-substituted-naphtimafu2-carboxaldehydéa-b), substituted acetophenon@i-c)
were added with stirring in presence of 10% sotutidd sodium hydroxide. The resulting mixture wafueed for
about 1 hr. The reaction mixture was cooled andttie separated was filtered, dried and recryigtadl from DMF.
The purity of these compounds was checked by TLC.

Synthesis of 3-substituted aryl-5-(3-substituted-2-naphthofuryl)-2-pyrazolines(6a-f):

To an alcoholic solution of above chalcoifga-f) (10 mmol), hydrazine hydrate (10 mmol) was addét stirring
and the resulting mixture was heated under refarx2hr. The reaction mixture was then cooled angrgab into
ice-cold water. The solid separated was filteretiddand recrystallized from DMF. The purity of seecompounds
was checked by TLC.
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Table 1: Physical characterization data of compounds (2a-b)

Yield Elemental Analysis (%)
Compd. | X | Molecular formula| M.P. C) (%) Calculated (Found)
0 C H o) [
78.78 5.85 16.16
56.31 3.24 11.55 28.88
2b | Bri  GHeBro, 129 82 | (56.26)| (3.21) | (11.50)| (28.78)

Table 2: Physical characterization data of compounds (3a-b)

Yield Elemental Analysis (%)
Compd.| X | Molecular formula| M.P. ¢C) (%) Calculated (Found)
0 C H 0 |
79.59 4.08 16.32
3a H G3HgO2 258 78 (79.50) | (4.10) | (16.24) -
56.72 | 25.45 | 11.63 29.09
8 | Bri G Bro 185 80 | (56.70)| (25.10| (11.10)| (28.:89)

Table 3: Physical characterization data of compounds (5a-f)

vield Elemental Analysis (%)
Compd.| X | X1 | X2 | Molecular formula| M.P. ¢C) (%) Calculated (Found)
C H
84.56 | 4.69
5a H| H H GiH1.0, 270 82 (84.67) | (4.78) -
79.66 | 4.10 2.84
5b H F H GiH15FO, >300 75 (79.76) | (4.16) | (2.78)
75.45 3.60 11.37
5¢ H F F GiH1R0, >300 78 (75.56) | (3.74) | (11.34)
66.84 | 3.44
5d Br H H G1H13Bro; >300 92 (66.75) | (3.41 -
63.79 | 3.84 4.81
5e Br{ F H GiH1:BrFG, >300 88 (63.67)| (3.81)| (4.75)
61.01 | 0.24 9.20
5f Br| F F G1H1:BrF:0; >300 87 61.13) | (023)| (9.15)
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Table 4: Physical characterization data of compounds (6a-f)

Yield Elemental Analysis (%)

Compd.| X | X1 | X2 | Molecular formula| M.P. (C) o Calculated (Found)
® ] ¢ H N
6a | H| H| H| GHeNO 28 | % | &Y | eor | o0
76.36 4.54 8.48
6b H| F| H GiHi5FNO 173 85 7648) | (421) | (823)
64.45 4.02 8.04
6¢C H F F GiH14F:N0 106 78 (63.76) | (4.00) | (7.92)
64.45 3.83 7.16
61.61 3.42 6.84
6f |Br| F| F| GHuBrFN0 165 68 (gg'gé é'gg, (g'ig,

Table 5: Antimicrobial activity screening data at 2 mg concentration of chalcones
1-aryl-3-[(3-substituted)-2-naphthofuryl]-2-propen-1-ones (5a-f)

Antibacterial activity Antifungal activity
Compd. | Staphyllococcus aureus | Escherichiacoli | A.niger | C.albicans
5a 0.0 0.2 0.0 0.0
5b 0.0 0.0 0.0 0.0
5c 0.1 0.2 25 1.1
5d 0.C 0.C 0.C 0.C
5€ 1.2 1 0.t 1.3
5f 0.0 0.0 0.0 0.0

Table 6: Antimicrobial activity screening data at 2 mg concentration of pyrazolines, 3-substituted
aryl-5-(3-substituted-2-naphthofuryl)-2-pyrazolines(6a-f)

Antibacterial activity Antifungal activity

Compd. [ Staphyllococcus aureus | Escherichiacoli [ A.niger | C.albicans
6a 0.2 0.0 0.0 0.2
6b 0.3 0.0 0.0 0.0
6c 0.0 0.0 0.0 0.0
6d 0.2 0.0 0.0 0.0
6e 0.0 0.0 0.0 0.0
6f 0.8 0.7 0 0.6

RESULTSAND DISCUSSION

The structures of the newly synthesized compoyBdsb), (3a-b), (5a-f) and(6a-f) were confirmed on the basis
of elemental analysis and spectral data.

The formation of alcoho(2a-b) from ester(la-b) was confirmed by mass, IR and NMR. In the masstsp@cof
2a, the molecular ion peak appeared at m/z 197. Riespectrum of2a has shown broad absorption band
corresponding to alcoholic -OH group and disappeagaf the peak corresponding to carbonyl groupsbér. In
the NMR spectrum oRa, the —OH proton signal appeared as a singlet, &.53. Two protons of CHgroup
appeared as a singlet &t4.66. The seven protons of the naphthofuran aimgeared in the aromatic rangedof
7.39-8.27.

The formation of aldehydga-b) from alcohol(2a-b) was confirmed by IR and NMR. The IR spectrunBafhas
shown a strong absorption band corresponding tooogt group and absence of the peak corresportdirgdH
group of alcohol. In the NMR spectrum 84, the aldehydic proton signal appeared,®.89. The seven protons of
the naphthofuran ring appeared in the aromaticaafiy, 7.61-8.63.

In the IR spectrum of compoun8a), C=0 stretching frequency appeared at 1680 and the C=C stretching
frequencies appeared at 1602 oraspectively. In the IR spectra of the title compadu6a), the absorption band
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corresponding to C=0 stretching frequency disapgzkand the NH stretching frequency observed at 880
TheH NMR (400 M Hz) spectrum of the compoundi{Showed two doublets &f 6.5-6.7 corresponding to two
olefinic protons of chalcones and the remaininglte@romatic protons appeared in the radg6.9-7. The mass
spectrum of compoundd) showed a molecular ion peak at m/z 298 consistithtits molecular formula £H,,0,
thus confirming the formation of chalcone.

In the*H NMR(400 M Hz) spectrum of the compour@tl], the NH proton appeared as a singlei, &.87.The
CH and CH protons of the pyrazoline ring appeared as twdbks atd, 7.12-7.29. The remaining nine aromatic
protons of the naphthofuran ring appeared as daptaukitd, 7.31-7.96 and the remaining two more aromatitom®
appeared as two singletsdat8.84 and 9.34 respectively. The mass spectrucompound §d) showed a molecular
ion peak at m/z 391 consistent with its molecularnfula G;H;sBrN,O thus confirming the formation of
pyrazoline.

Antimicrobial activity

The screening data indicated that all the syntledsthalcones did not show any appreciable antiriat@ctivity.
The results ofAntimicrobial activity are shown in Table 3. All éhnewly synthesized pyrazolinegaff) were
screened for theim vitro antimicrobial activities against Gram positive tesi@ viz., Saphyllococcus aureus and
Gram negative bacteria vizE.coli and fungi viz.,C.albicans and A.niger at concentrations of 2.0 mg.. The
screening data indicated that all the synthesizeaizplines did not show any appreciable antimiabéctivity. The
results of antimicrobial activity are shown in Tall.

CONCLUSION

Four series of novel compound&a-b), (3a-b), (5a-f) and (6a-f) were prepared, characterized and their
antimicrobial activities were studied. All the slyasized chalcones and pyrazolines did not showagpyeciable
antimicrobial activity.
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