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Synthesis of Various Heterocycles from
3-(Naphthylene-3-yl)-1H-pyrazol-4-car baldehyde
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Various substituted o-hydroxy acetophenone (1), on conden-
sation with 3-(naphthylene-3-yl)-1H-pyrazol-4-carbaldehyde (2)
yields 1-(2-hydroxyphenyl)-3-(3-naphthal en-3-yl)-1-(phenyl-1H-
pyrazol-4-yl)prop-2-en-1-one (3), which on treatment with hydra-
zine and catalytic amount of iodine in presence DMSO gives
pyrazoline (4) and chromone derivatives (5), respectively. Com-
pound 5 reacts with hydrazine in ethanol to afford the pyrazole 6.
The constitution of these compounds was elucidated on the basis
of spectral studies.
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INTRODUCTION

Chalconesor 1,3-diaryl-2-propen-1-ones are natural or synthetic com-
pounds belonging to the flavonoid family. Literature survey revels that
chalcones have attracted considerable attention as they are endowed with
wide spectrum of activitieslike, antiviral®, insecticidal? and antimicrobial®.

Pyrazolines are well known and important nitrogen-containing five-
membered heterocyclic compounds. Several pyrazoline derivatives have
been found to posses considerable biological activities including anti-
inflammatory*, antomicrobial®, antiviral® and anti-HIV’. Chromones have
broad spectrum of applicationin thefield of synthetic chemistry®, pharmo-
cological® and physiological processes'.

2-Phenyl chromone and 5-styrylchromones are a group of flavonoid
type compounds widely occurring in plants, where they play severa bio-
logical function™. Last decade 5-hydroxy-2-strylchromones were obtained
from the blue-green algae™ Chrysophaeumtaylari. These compounds show
potent in vitro cytotoxic activity against leukemia cells®. Pyrazole, an
important class of compounds in medicinal chemistry, constitute the basic
framework of drugs such as celecoxib and are well recognized for their
multifaceted pharmacological™ and medicinal applications®. Pyrazole
derivatives have been associated with various biological activities such as
antiinflammatory™, fungicidal*® and antibacterial activity™.
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Keeping in view of these observations and in continuation of our work
on chalcone®®, pyrazoline®, chromone® and pyrazole” derivatives, herein
we wish to report synthesis of these heterocycles (Scheme-1) containing
naphthalene moiety.
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EXPERIMENTAL

All therecorded melting pointswere determined in open capillary tubes
and are uncorrected. IR spectrawere recorded on Perkin-Elmer FTIR spec-
trophotometer in KBr disc. '"H NMR spectra were recorded on Varian 300
MHz spectrophotometer in DM SO as a solvent and TMS as an internal
standard. Peak values are shown in & ppm. Mass spectra were obtained by
Finnigan mass spectrometer.

General procedure
1-(2-hydroxyphenyl)-3-(3-naphthalen-3-yl)-1-phenyl-1H-pyrazol-
4-yl) prop-2-en-1-one (3): 3-(Naphthylene-3-yl)-1H-pyrazol-4-
carbaldehyde (0.005 mol) 2 and o-hydroxy acetophenone 1 (0.005) were
taken in 100 mL round bottom flask with 25 mL dioxane. To this reaction

2 g of KOH was added and resulting reaction was stirred at room tempera-
ture for 24 h. Then contents were poured over crushed ice and acidified
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with conc. HCl, solid thus obtained were separated by filtration and crys-
tallized from proper solvent to get compounds 3. Products obtained were
identified with the help of spectral data. Compounds 3a-I was synthesized
similarly. The physical data of 3a-I are given in Table-1.

IR (Vma, cM™) (3a): 3459(-OH), 1643(-C=0), 1574(Ar-C=0),
1574(C=N); NMR (in & ppm) (3a): 2.37 (s, 3H, -CHy), 6.88 (d, 1H, ethyl-
ene proton), 6.92 (d, 1H, ethylene proton), 7.26 to 8.77 (m, 15H, Ar-H),
9.64 (s, 1H, pyrazole proton), 12.71 (s, 1H,-OH); Mass (m/z) (3a): 331.

4-(4, 5-dihydro-3-phenyl-1H-pyrazol-5-yl)-3-(naphthalene-3-yl)-1-
phenyl-1H-pyrazole (4): Compounds 3 (0.003 mol) were taken in 100
mL RBF with 15 mL dioxane. To this reaction mixture 1 mL hydrazine
hydrate was added and the contents were heated under refluxed for 4 h.
Then add to the reaction mixture 1 mL glacial acetic acid and heating was
continued for further 3 h. After complete heating contents were cooled to
room temperature and poured over crushed ice. The solid thus obtained
was separated by filtration and crystallized with acetic acid to get com-
pounds 4. Products obtained were identified with help of spectral data.
Their characterization data is given in the Table-1. Compounds 4a-1 was
synthesized similarly. The physical data of 4a-I are given in Table-1.

IR (Vmax, €M) (4a): 1663(-C=N), 1597(-C=N group), 1499(-C-N
group); NMR (in & ppm) (4a): 2.17(s, 1H, -CHz), 3.18(dd, 1H, One of the
methylene proton), 3.64(dd, 1H, One of the methylene proton), 5.94(dd,
1H, C-H), 6.78 to 8.17(m, 19H, Ar-H), 10.01(s, 1H, -O-H).

2-(3-(Naphthalene-3-yl)-1-phenyl-1H-pyr azol-4-yl)-4H-chromon-
4-one (5): 1-(2-hydroxyphenyl)-3-(3-naphthalen-3-yl)-1-phenyl-1H-
pyrazol-4-yl) prop-2-en-1-one (0.005 mol) 3 andiodine crystal (0.005mol)
were taken in 100 mL RBF with 5 mL DMSO. Resulting reaction was
refluxed for 3 h. Then contents were poured over crushed ice, solid thus
obtained were separated by filtration and crystallized from proper solvent
to get compounds 5. Products obtained were identified with help of spec-
tral data. Compounds 5a-l was synthesized similarly. The physical data of
5a-l are given in Table-1.

IR (Vimax, cm™®) (5a): 3053(=C-H), 1644(-C=0 chromone group), 1609
(-C=N), 1561(-C-N); NMR (in & ppm) (5a): 2.44(s, 3H, -CH3), 6.44 (s,
1H,-C3-H Chromone), 7.19 to 8.19(m, 15H, Ar-H), 8.49(s, 1H, Pyrazole
proton).

5-(3-(Naphthalene-3-yl)-1-phenyl-1H-pyr azol-4-yl)-3-phenyl-1H-
pyrazole (6): Compounds 5 (0.003 mol) were taken in 100 mL round
bottom flask with 15 mL ethanol. To this reaction mixture 1 mL hydrazine
hydrate was added and the contents were heated under refluxed for 4 h.
Then to the reaction mixture 1 mL glacial acetic acid and heating was
continued for further 3 h. After complete heating contents were cooled to
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TABLE-1
CHARACTERIZATION DATA OF SYNTHESIZED
COMPOUNDS 3, 4, 5AND 6

m.p. (°C) Elemental andysis:
Compd. R, R, R, R, [Yidd Found (Cdcd.) %
(%)) C H N

198 8885 512 649
[62] (8091) (515 (6.51)
184 7450 421 620

[65] (7458 (425) (6.21)
236 6920 378 580

[68] (69.29) (375 (5.77)
200 7478 456  6.02

[66] (74.81) (455  (6.03)
248 8100 540 6.8

[59] (8L06) (5.44) (6.30)
186  8L00 541 629

[61]] (8L06) (5.44) (6.30)
250 8070 482 675

[58] (80.75) (4.84) (6.73)
196 8077 521 650

[63] (8091) (515 (6.51)
252 8089 522 650

[59] (80.91) (515 (651)
210 8100 541 627

[55] (8106) (544) (6.30)
196 6780 386 564

[65] (67.89) (387) (5.66)
215 7735 443 642

[67] (77.41) (441) (6.45)
185 7830 542 1261
[56] (78.36) (5.44) (12.60)
170 7830 453 1204
[62] (7233) (455 (12.05)
210 6730 406 1225
[65] (67.34) (4.04) (1122
178 7265 486 1272
[68] (7272) (484) (11.70)
210 7850 573 1218
[61] (7858 (572) (12.22)
165 7852 574 1219
[63] (7858 (572) (12.22)
230 7800 512 1304
[59) (7812) (515) (13.01)
208 7830 543 1262
[59] (78.36) (5.44) (12.60)

3 H H CHy H
3 H H d H
3c C H d H
3 CH;, H C H
3% CH; H CHy, H
3 H CHy H CH,
39392.°. H H H H
3h H CH, H H
3i CH;, H H H
3 H H CHs H
% H H B H
3l H H F H
44 H H CH; H
4 H H d H

Cl H Cl H
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m.p. (°C) Elemental analyss.
Comd R, R, R, R, [Yiad Found (Calcd.) %
(%0)] C H N
. 240 7828 542 1259
4 CHs H O H H g (7836 (544) (1260)
| 180 7850 570 1221
4  H o H O GH H e (7858 (72 (122
220 660l 412 1098
a HOHOBrH o e 6602 (416)  (1L00)
2% 7490 471 1246
a4 H o H R H e (a9 @72 (1249
244 8120 469 652
fa  H H CH H 159 (g12090 470 (654
& H H o n B 70 38 621

[62] (7492) (382 (6.24)
270 6950 336 579
[66] (6958) (334)  (5.80)
270 7515 411 601
[65] (7524) (414)  (6.05)
240 8140 504 630
[6]] (8143) (501) (6.33)
178 8135 503 631
[64] (8143) (5.01) (6.33)
240 8110 432 679
[60] (8L14) (438 (6.76)
142 8120 473 653
[62] (8L29) (470) (654)
267 8120 338 651

5c C H C H
5d CH; H C H
56 CHy H CH, H
5f H CH, H CH,
59 H H H H

5h H CHy H H

S5 G H H H g (g129) 470  (654)
5 H OH O CHH G @ Go) 6D
R 7
S H H F H g 7770 3G%) (649
G H H Ok H @ a7 mo) (1269
o H H o u 15 1260 414 1212

[65] (7265 (414) (12.10)
204 6755 365 @ 1122
[67] (6761) (365 (11.26)
172 7290 444 1172
[64] (73.03) (444) (1175
178 7980 530 1226
[59] (7892) (530) (12.27)
150 7880 530 1225
[57 (7892) (530) (12.27)

6¢ Cl H Cl H
6d CH; H Cl H
6e CH; H CH; H

6f H CH, H CH,
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m.p. (°C) Elemental andysis:
Compd. R, R, R, R, [Yidd Found (Calcd.) %
(%0)] C H N
195 7845 470 1303
6g H H H H 155 (8490 (470 (1308)
120 7848 501 1263
6h H CH, H H ey (7851 (501 (1266)
. 192 7845 501 1262
6 CH, H H H 155 (7851 (501 (1266)
. 160 7885 530 1224
6 H H GHs H 159 (809 (530 (1227)
198 6625 377 1103
6k H H B H  e3 (6629 (@77 (1109
s H H F n 1B 3 ax 125

[62] (7532) (429) (1255)

room temperature and poured over crushed ice. The solid thus obtained
was separated by filtration and crystallized with acetic acid to get com-
pounds 6. Products obtained were identified with help of spectral data.
Their characterization datais given in the Table-1.

IR (Vmax, €M™ (6€):3336 (-O-H), 3053(=C-H), 1698(Ar-C=N), 1598
(C=N), 1501(C-N), 546 (C-CI); NMR (in & ppm) (6¢): 6.66 to 8.77 (m,
15H, Ar-H), 7.88(s, 1H, Pyrazole proton), 8.15 (s, 1H, -NH), 8.59 (s, 1H,
-OH).

RESULTSAND DISCUSSION

In present investigation differently substituted o-hydroxy acetophe-
none (1) were condensed with 3-(naphthalene-3-yl)-1H-pyrazol-4-
carbaldehyde (2) to get compounds 1-(2-hydroxyphenyl)-3-(3-naphthal en-
3-yl)-1-phenyl-1H-pyrazol-4-yl) prop-2-en-1-one (3).

Compound 3 when treated with hydrazine hydrate and were refluxed
in DM SO with catalytic amount of iodine to obtain 4-(4,5-dihydro-3-phe-
nyl-1H-pyrazol-5-yl)-3-(haphthal ene-3-yl)- 1-phenyl-1H-pyrazole (4) and
2-(3-(naphthal ene-3-yl)-1-phenyl-1H-pyrazol -4-yl)-4H-chromon-4-one (5)
respectively.

Differently substituted 2-(3-(naphthalene-3-yl)-1-phenyl-1H-pyrazol-
4-yl)-4H-chromon-4-one (5) wererefluxed with hydrazine hydrate in etha-
nol to get compounds 5-(3-(naphthal ene-3-yl)-1-phenyl-1H-pyrazol-4-yl)-
3-phenyl-1H-pyrazole (6).
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