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Summary: Condensation of 4-substituted-but-3-en-2-ones (1) with ethyl oxalate

gave ethyl 6-ary1-2,4-dioxo—A2—hexenoates (2) and were interconverted to the
methyl esters by alcoholysis. Compounds (2} were converted by hydrazine or
arylhydrazine into the corresponding ethyl 1-H/aryl-5-substituted-pyrazole-
3-carboxylates (3), which were hydrolysed to the acids {4). With hydroxyl-
amine, the ethyl hexencates (2) afforded 3,5-disubstituted-isoxazoles (5),
whereas, with o-phenylenediamine they gave oxyquinoxaline derivatives (6).

The 1,3-diketo-esters (2) on reaction with acylhydrazines gave the
acylhydrazones (7) which were cyclized to the corresponding N-acylpyrazoles
{8). Reaction of {1) with arylhydrazines afforded the corresponding hydra-
zones (9) which on boiling with ethanol containing two drops of HCY underwent
cyclization to the pyrazolines (10). Oxidation of (10) with an excess of
bromine-water produced the brominated pyrazele derivatives (11). Furthermore,
the condensation of the a,/f-unsaturated ketones (1) with acylhydrazines

furnished the corresponding hydrazones (12).

Introduction

Since previous studies indicated
that several substituted 3,5-dimethyl-
pyrazoles possessed potent hypogly-
cemic activity [1-4], additional com-
pounds were synthesized [5-9]. Based
on biological data reported by Soliman
and co-workers [10-13], for 3,5-
disubstituted pyrazoles, a possible
structure-activity  relationship for
their hydroglycemic activity was
established. The present study which
is a continuation of previous work
[5-9,14-16] describe the preparation
of derivatives of 1,3,5-trisubstituted
pyrazoles, hoping they might have
beneficial hypoglycemic or antimicro-
bial activity. These compounds have,
in addition to the carboxyl group on
position 3, a substituted styryl group
on position 5 and a variety of aryl
substituted styryl groups on position
5 and a variety of aryl substituents

on position 1. Furthermore, it has been
reported that many acid hydrazides
such as cyanoacetic acid hydrazide
[17] possess anti-tuberculous activity.
These reports prompted us to synthe-
size some acylhydrazones of certain
a,-unsaturated ketones which might
possess anti-tuberculous activity.

The Key intermediate, §-unsatu-
rated-1,3-dicarbonyl esters (2)
required in the synthesis were
prepared by the condensation of ethyl
oxalate with 4-substituted-but-3-en-
2-ones (1). The ethyl hexenoates (2)
were interconverted to the methyl
esters by alcoholysis and were utilized
in the synthesis of new substituted
pyrazoles (3), isoxazoles (4) and
oxyquinoxalines (5) likely to be of
medical importance.
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The 1.R. spectra of (2) exhibited

carbonyl absorption band at 1740 em L,

bands at 1640-1480 em ! due to (C=C,

aromatic), at 1260-1030 em™ ! indicative
of (-C-0-C-) of ester and (OH) group

band at 3500 cm 1. Whereas, their
U.V. spectra showed two maxima
stretching up to 226 and 324 nm and
two minima up to 214 and 254 nm.

gy nmr (CDCLy)
1.35 (triplet,

Furthermore, their

spectra revealed at §

3H, CHZCH3); 4.30 (quartet, 2H,
CHZCH3); 6.50, 7.78 (doublet,
doublet, 1H, 1H, -CH=CH-); 6.68

(singlet, 1H, =CH-) and at 7.20-7.72
{multiplet, 5H, OH and aromatic ring
protons) ppm. In addition to these
signals the p-tolyl derivative

R=p—CH306H4) gave a singlet signal

of CH3 group protons at § 2.48 ppm.

The signal at 6.68 proves the enolic
form of these esters and this explains
their reaction with hydrazines to give
the pyrazole 3-esters (3a) and not
the 5-esters (3b).

With hydrazine and arylhydra-
zines, the § —unsaturated-1,3-di-
carbonyl esters (2), furnished the
pyrazole-3-esters (3a). That these
trisubstituted pyrazoles were obtained
pure from the reaction medium is
evidence that only one of the two
carbonyl groups in 2 (actually C-2
carbonyl group being more reactive
than the C-4 carbonyl) gets preferably
attacked by the nucleophilic reagent
such as hydrazine to give the corres-
ponding hydrazone intermediate which
simultaneously undergoes ring closure
with the elimination of a water molecule
from hydroxyl group of the enolized
C-4 carbonyl and the imino-proton of
the hydrazone part forming the
3-esters (3a) and not the b5-esters
(3b). The I.R. spectra of compounds
(3) showed characteristic carbonyl

(2;°
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ester group absorption band at 1740

em !, bands at 1260-1025 em ! due
to (-C-0-C-) of ester group and at

1620-1490 om ! characteristic for
(C=C, aromatic). Besides these above
bands, bands appeared in the region

of 1190-1170 and 1350-1330 em™! were
due to SOzN\ group, and the (NOZ)
group bands were observed at 850 and
1350 c¢m ' and the (NH) group at

3270-3150 cm 1. The esters (3)
underwent hydrolysis with ethanolic
2N KOH to give the corresponding
acids (4). Their I.R. spectra included
carbonyl group absorption band at

1720 em 1 and (OH) group band in
the region of 3500-3300 cm !.

The ethyl hexenoates (2) reacted
readily with hydroxylamine to give
ethyl 5-substituted-isoxazole-3-car-
boxylates to which are assigned the
formula (5). This confirms to our
experience regarding the reactivity of
the carbonyl group attached to the
ethoxyecarbonyl group towards the
oridinary carbonyl reagents. It is also
in agreement with Soliman et al. [18]
suggestion for ethyl 5-styryl-isoxa-
zole-3-carboxylate. Their I.R. spectra
displayed absorption bands at 1740

cm for carbonyl ester group and

bands in the region of 1640-1490 cm *
characteristic for (C=C, aromatic).
Furthermore, their U.V. spectra
included two maxima stretching up to
218 and 290 nm and & minimum near
242 nm. The shift of absorption bands
to shorter wavelengths in case of
p-tolyl derivative (5; R=p—CH3) may

be. attributed to electron repelling
effect (+Is) of the methyl group.

reaction  with
compounds (2)
the oxyquinoxaline deri-

However, on
o-phenylenediamine,
furnished
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vatives (6). Their I.R. spectra
exhibited absorption bands at 1680

cm-1 characteristic for (OCN) group,
at 1600-1490 cm !
aromatic), at 1610 cm“_1 due to (C=N)
group, at 3500 em™ L for (OH) group
and at 2920 em ' due to (NH) group.

indicative of (C=C,

Furthermore, the reaction of (2)
with acylhydrazines furnished the
corresponding acylhydrazones (7).

Their I.R. spectra displayed

bands at 1645-1630 cm . indicative of
the carbonyl group of the hydrazone
part, carbonyl ester group at 1735
em™ L, (NH) group at 3250-3140 cm !,
(OH) group absorption at 3500 cm »

and (C=N) group at 1600-1580 cm _.

Moreover, their U.V. spectra included

SYNTHESIS GF NITROGENEQUS COMPOUNDS

three maxima stretching up to 204,
244 and 296 nm and two minima up to
222 and 254 nm.

Cyclization of the foregoing
hydrazones (7) by refluxing with
ethanol containing drops of HCI afford-
ed the corresponding N-acylpyrazoles
(8). Their I.R. spectra exhibited
carbonyl ester group band at 1740

em ~, carbonyl group band of N-acyl
part at 1670-1640 cm ! and bands in

the region of 1585-1410 cm 1 indicative
of (C=C, aromatic). Whereas, their
U.V. spectra showed two maxima
stretching up to 220 and 294 nm and
a minimum near 254 nm.

Condensation of  substituted
benzaldehyde with dimethyl ketone
generated the a,8-unsaturated ketones

(1). Their 'H nmr (CDCL) spectra
gave the methyl protons as singlet at
8 2.33 and multiplet signals at &
6.45-7.62 ppm due to (-CH=CH- and
aromatic ring protons). With acyl-
hydrazines, the ketone (1) supplied
the corresponding acylhydrazones (9).
Their 1.R. spectra displayed the
carbonyl group band of the hydrazone

part at 1660-1620 cm"l, bands at
3390-3220 cm™' indicative of (NH)
group, at 1610-1580 cm ! due to (C=N)

group and at 1580-1490 c¢m 1 characte-
ristic for (C=C, aromatic). The
structure of these acylhydrazones (9)
was further confirmed by measuring
the mass spectra of compound (9;
R=p—CH3; R'=p—02N CBH4) (see Table

1), where it gave a small molecular
fon peak at m/z 323. The base peak
appeared at m/z 157 and was due to

the 011H11N+ ion followed by all

expected fragments produced from its
structure.
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Table-1:

R'=p-02

Mass spectral data of compounds {9; R=p—CH3C
NC6H4), and (10, R=p-CH3C
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6"a
R'=p-0_NC_H,)

643 2776 4

Compound

m/z values of principal fragments

(relative intensity, %)

4-p-Tolyl but-3-en-2-one-
2-p-nitrobenzoylhydrazone

- - - l=—
(9, Rep-CH,; R'=p-O.NC.H,)

115(C_H_N, 9),

150{C_H NO_, 39},

323(M, 9), 322(M-1, 9), 232(M-07H7, 9),
173(C_ _H__N

46), 157(C11H11N, 100},

4
128(C9H6N, 14),
104(C7H40, 19), 91(C7H7,

1113 2°
743
85

13}, 76(C6H4’ 16), 50(C4H2, 8).

4-p-Tolylbut-3-en-2-one-
2-p-nitrophenylhydrazone

{10), R=p-CH3; R =p—02NC6H4)

(C9H6N, 11), 115(C8H5N, 59},
13), 91(C7H7, 54),

295(M, 100), 294{M-1, 31), 248(M-HN02,
3), 204(M-C_H_, 21},
143{C__H

M 158(C11H12N, 59),

8), 136(C6H4N20, 16), 128
105(c6H5N2.
15), 63

111’

78(C6H6,

(CH4 +'HN02, 22), 51(C4H3. 12), 50

(C4H2, 10).

Furthermore, their 1H nmr
(CDC13) spectra exhibited the methyl

group protons as singlet at § 2.15-
2.50, multiplet signals 6.9-7.85 due
to conjugated- and aromatic rings
protons and the (NH) proton was
observed at § 8.85 ppm (disappeared
on deuteration).

The reaction of 4-substituted-
but-3-en-2-one (1) with arylhydra-
zines afforded the corresponding aryl-
hydrazones (10). Their I.R. spectra

included bands at 3260-3130 cm
indicative of (NH) group, at 1610-1580

em ! for (C=N) group, two bands at
1350-1330 em 1 and 1190-1170 cm
characteristic for 802N< group and
the (NOZ) group bands were observed

at 850 and in the region of 1540-1340

1

em ! Furthermore, the "H nmr.

(CDC13) spectra of these hydrazones
(10) gave the (CH3) group protons

as singlet at § 2.37-2.48, multiplet
signals at 7.0-8.91 due to conjugated
and aromatic rings protons, and the
(NH) proton as singlet at § 9.13 ppm
(disappeared on deuteration). The
structure of these hydrazones (10) was
further confirmed by measuring the
mass spectra of compound (10,

R=p-CH3, R'=p-02NC6H4) (see Table

1)}. It produced a large molecular ion
peak at m/z 295 and it was the base
peak, followed by all the fragments
expected from its structure. Hydra-
zones (10) on refluxing with ethanol
containing drops of HCl underwent
cyclization to the pyrazolines (11).
Their I.R. spectra displayed bands

due to saturated (C-H) bond of the
methyl group at 2935-2840 cm !, two

I
bands characteristic for the SOZN\
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Table-2: Microanalytical data of ethyl 6-aryi-2,4-dioxohex-5-enoates (2)

Yield M.p. Molecular Calculated (%) Found {%)

R % °C formula C H cl ¢ H cl
p—CH3 55 108 C15H1604 69.2 6.2 - 69.1 6.3 -
p-Cl 60 116 C14H1304C1 59.9 4.6 12.7 9.8 4.8 12.6
Methyl esters
p-CH3 65 96 C14H1404 68.2 5.7 - 68.0 5.8 -

-0 . . . . .
p-C 65 136 C13H1104C1 58.5 4.1 13.3 58.5 4.3 13.4
group at 1355-1325 cm_1 and 1190-1170 cm-l). UV spectra were measured in

em ! and the (NO,) group bands were
observed at 850 and in the region of
1550-1350 cm -, Their 'H nmr (CDCLy)

spectra gave the methyl group protons
as singlet at § 2.42, multiplet signals
at 7.01-8.51 ppm due to conjugated
and aromatic rings protons. In addition
to these signals, the p-tolyl deri-
vatives gave a second methyl group
protons as singlet at § 2.40-2.50 ppm.
Oxidation of the pyrazolines (11)
corresponding brominated pyrazole
derivatives (12), where bromination
takes place in both the 4-position of
the pyrazole nucleus and the p-position
of the N-phenylpyrazole ring when

Their
exhibited the (CH3) group protons as

free. 1H nmr (CDCl3) spectra

singlet at & 2.31 and the aromatic
rings protons as multiplet at § 7.01-
8.10 ppm.

Experimental

General. melting points were taken in
open glass capillaries and are un-
corrected. IR absorption spectra were
recorded with a Unicam SP 1025
recording spectrophotometer using

potassium bromide pellets (v in
max

ethanol on a Unicam SP 1750 instru-
ment (Amax in nm), PMR spectra in

CDCl1 HA 100 MH:z

3
instrument using TMS as internal
standard (chemical shift in § ppm)
and mass spectra on a Varian M66

spectrophotometer at 70 eV.

on a Varian

Ethyl-6-aryl-2,4-dioxohexencates (2):

A mixture of 4-aryl-but-3-en-2-
ones (1; 0.1 mol) and ethyl oxalate
(0.1 mol) in dry ether (100 mL) was
gradually added with shaking to an
ice cold suspension of sodium ethoxide
(0.1 mol) in dry ether (150 mL). After
keeping the reaction mixture at room
temperature for one day, the separated
yellow sodium salt was filtered off,
washed with ether, dried then acidified
with cold dilute sulphuric acid. The
titled esters were purified by recrys-
tallization from ethanol in yellow
needles, yield 55-65% (see Table 2).

The methyl esters were obtained
by refluxing the foregoing ethyl
hexenoates (1 g) with methanol (25
mL) containing one drop conc. 112804

and recrystallized from methanol in
yellow needles (see Table 2).
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SYNTHESIS OF NITROGENEQUS COMPOUNDS

Table-4: Microanalytical and spectral data of 1-H/aryli-S-substituted pyrazole-3-carboxylic acids (4)

R R' Yield M.p. Molecular Calculated (%) Found (%) v KBr
i *C formula C H N C H N max1
{em )
B} ) . 7
p-CH, H 66 290 €M oM 69.4 5.3 12,3 68.3 5.5 12.4 1720
. 7
p-CH, -@ 70 112 €gM 0, 75.0 5.3 8.2 751 5.5 9.2 1720
R 7
p-CH, —~@)-CH3 65 245 Coot g0, 75.5 5,7 8.8 754 58 89 1720
p-CH,  <{O)-S0,NH,y 68 207 €1 gHy 10,5 59.5 4.4 11,0 59.4 4.6 10.9 1720
p-C) H 65 286 € HgN,0,01 58.0 3.6 11.3 58.1 3.7 11.4 1720
p-Cl ~o 68 133 € N,0.C1 66.6 4.0 8.6 66.5 4.2 8.7 1720
p-C1 -@-cwbn 66 131 CgH 510,01 67.4 4.4 8.3 67.3 4.6 81 1720
- 0N
p-ci Q)50 6 212 C M, N0,SC1 535 35 104 533 37 103 1720
p-C1 -@'501“"10)70 189 Cpot ghs0ySCT  54.8 3.3 145 54,8 3.5 145 1720
"
p-Q1 @ﬁ“ 63 169 c20H13n402c1 63.8 3.5 14,9 63.9 3.5 14.8 1720
p-Ct G NGy 50 169 € g M50, 58.5 3.3 11.4 58.3 3.5 1.5 1720
Table-5: Microanalytical data of ethyl 5-substituted isoxazole-3-carboxylates {5).
R Yield M.p. Molecular Calculated (%) Found (%)}
z °C formula C H N C1 C H N C1
- 45 156 C. H NO 70.0 5.8 5.5 - 70.0 5.9 5.6 -
p-CH, 157153
p-Cl 45 128 C14H12N03C1 60.5 4.3 5.1 12.8 60.3 4.3 5.0 12.9
Methyl esters
p-CH3 50 95 CI4H13N03 69.1 5.4 5.8 - 69.0 5.6 5.7 -
p-Cl 50 i28 513H10N03CI 9.2 3.8 5.3 13.5 59.1 4.0 5.2 13.5
Ethyl 1-H/aryl-5-substituted-pyra- 1-H/Aryl-5-substituted pyrazole-3-

zole-3-carboxylates (3):

These trisubstituted pyrazole
esters were obtained by refluxing the
1,3-diketo-ester (2; 1 mmol) in ethanol
(50 mL) for 3 hr on a steam bath.
On concentration and cooling, the
pyrazole esters separated out and were
recrystallized from ethanol dilute
ethanol in needles, yield, 35-50% (see
Table 3).

earboxylic acids (4):

The foregoing pyrazole esters (3;
0.5 g) was boiled with ethanolic 2N
KOH (30 mL) on a water-bath for 3
hr., The reaction mixture was concent-
rated, diluted with water, acidified
with dilute hydrochloric acid, the solid
mass that separated out was filtered
off and recrystallized from dilute
ethanol in needles, yield 60-70% (see
Table 4).
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Table-6: Microanalytical and spectral data of 3-substituted-2-oxyquinoxalines (6),
R Yield M.p. Molecular Calculated (%) Found (%) KBr.
% *C formula v max
¢ N 01 c H N g ()
p-CH3 73 269 CIQHIGNZOZ 75.0 5.3 9.2 - 75.0 5.4 9.0 - 1680
- H N . . . .
p-C1 75 273 C18 13 2OZC'I 66.6 4.0 B.6 10.9 66.5 4.1 8.5 10.1 1680

Table-7: Microanalytical data of ethyl 6-aryl-2,4-dioxohex-5-encate-2-acylhydrazones (7); and 3,5-disubstituted-N-acyl-

pyrazoles (8).

R R’ Yield M.p. Molecular Calculated (%) Faund (%)
) “C formula C K N 4] < H N 4]
p-CH, _@ 38 120 CaMaat0, 69.8 5.8 7.4 69.6 6.0 7.3
p-CH, -@-CI 3 13 Coy 0,01 648 5.1 6.8 8.6 64.0 50 6.6 8.5
- N . 4. . . J 49 69 9.
p-0) _@ 35 116 Cy M gh 0,01 63.2 8 70 89 61 49 9 9.0
- 7 C.H . . . - . . - .
p-Ci —@-Cl 3 151 210y Cl, 582 42 65 162 S8 4.4 66 16.]
N-acylpyrazotes {8)
p-chy {O) 30 157 Cogtag,0, 733 56 7.8 - 733 5.7 7.8
p-CH, -@—Cl 35 159 G M0 01 66,9 4.8 7. 9.0 66.7 49 7.0 8.9
p-C _@ 33 153 CZIHNHZDJU 66.2 4.5 6.0 9.3 66.1 4.5 10.1 9.1
p-tl O ¢l 40 178 CoigM0,01, 607 3.9 6B 169 60.6 4.1 6.7 16.7
Ethyl 5-substituted isomazole-3-car- Ethyl 6-aryl-2, 4-dioxohexenocate 2-

boxylates (5):

These esters were prepared by
boiling compounds 2 (1 mmol) in
ethanol (20 mL) with hydroxylamine
hydrochloride (1 mmol) and sodium
acetate (1 mmol) in water (2 mL) for
2 hr. Crystallization from dilute
ethanol gave colourless needles of the
isoxazole ester, yield 45-50% (see Table
5). The methyl isoxazole esters were
obtained by carrying the above
reaction with hydroxylamine hydro-
chloride in methanol and in the absence
of sodium acetate (see Table 5).

3-Substituted-2-oxyquinoxalines (6):

A mixture of the ethyl hexenoate
(2, 1 mmol) and o-phenylenediamine
(1 mmol) in ethanol (30 mL) was heated
under reflux for 2 hr. The oxyquino-
xaline  derivative obtained after
concentration was filtered and recrys-
tallized from ethanol in orange needles,
yield 73-75% (see Table 6).

acylhydrazones (7):

An ethanolic solution (50 mL) of
the appropriate acylhydrazine (1 mmol)
was added to a cold solution of the
ethyl hexenoate (2, 1 mmol) in ethanol
(50 mL) containing two drops of glacial
acetic acid and the reaction mixture
left at room-temperature for 24 hr.
The orange-yellow solid thus separated
was filtered, washed with little ethanol
and purified by recrystallization from
chloroform-light petroleum (b.p.
40-60°C) in needles, yield 35-38% (see
Table 7).

Ethyl l-acyl-5-substituted pyrazole-
3-carboxylates (8):

These acylpyrazoles were prepar-
ed by boiling the foregoing acylhydra-
zones (7, 0.6 g) with ethanol (100
mL) containing one drop HCl for 1
hr. The acylpyrazole esters that sepa-
rated out from the reaction mixture
on concentration, cooling and dilution
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Table-8: Microanalytical data of 4-Ary! but-3-en-2-one 2-acylhydrazenes 19).

R R' Yield M.p. Molecular Calculated (%) Found (%)
% *C formula C H N C H N
0-CH,0 ~CH N 30 w7 M NO 654 5.8 163 €53 6.0 162
" H 7 . : 4 6. .
-0 . 330 1% ¢ M NO, T3S 61 9.5 734 6.3 9.5
" @My 3w Cgfogf, 740 6.5 9.1 741 63 0.0
" 9¢H3 N 7
—or l 3 206 C K, N0, 0.4 6.2 8.6 70.4 6.1 8.6
" o< 4 206 C M NOCT 658 S.2 8.5 657 53 8.5
n
" -3 a0 174 C_H _NOBr 581 4.6 7.5 58.0 4.7 1.6
) _@_ NH 3 18172 ¢
4 237 C_H NO 69.9 6.2 13.6 69.9 6.3 137
) - Nox 1893 2 _
Wop B 230 C M N0, 637 5.0 124 636 52 125
‘@5 NOL 37 265 C M MO 563 4.2 146 S6.1 43 147
- - N
p-CH, CH,C 32 198 C M N0 69.7 6.2 17.4 9.7 6.3 17.2
" <© . 0 178 C M ND 77.7 6.5 101 77,5 6.5 10.0
" o)™y 33 1 €Mty 78.1 6.9 9.6 78.0 6.8 9.7
" -@-°°“3 30 200 € gH, N0, 74.0° 6.5 .1 741 6.7 9.0
" <o) <\ 3B 20 € ONOCL 691 54 9.0 690 5.6 89
" ~o)r 8n B 220 C M NOBr 607 48 7.9 60.6 5.0 8.0
" -@- NH, 38 255  C H N0 73.7 6.5 143 73.5 6.6 14.2
- NO H
p-CH, hoz 0 218 CH N0 668 53 13.0 668 5.5 13.2
" '@5‘""" 3 220 C M MO, 5B 44 152 585 44 153
- O 0 190 C M N0 781 69 9.6 780 7.0 9.5
-1 O I 18 C M NOCT 68.3 5.0 9.4 683 5.2 9.6
. Or-emy 34 209 C M NOCI 691 5.4 9.0 690 56 9.1
. e 33 170 C.H NOCI, 613 4.2 8.4 6L.2 43 8.6
5 17182 2
+  <)-8n 3% 215 C W NOBRCl 542 37 7.4 s62 3.8 7.4
A Ol anst T C 00 65-8 5.2 8.5 656 5.3 8.5
v Q) Noy 4 20 C M NOCT 594 40 122 59.4 4.0 120
. -cH, @)~ 40 18 C M oNOCI 691 5.4 - 8.9 69.0 55 8.8
with water, was crystallized from acid, ether extracted and the ether

dilute ethanol in red-brown needles,
yield 30-40% (see Table 7).

4-Aryl-but-3-en-2-ones (1):

To a well stirred solution of
p-substituted benzaldehyde (1 mmol)
in dimethyl ketone (40 mL) was added
drop by drop with a 10% sodium hydro-
xide solution (2 mL) through a period
of 20 min. and stirring was continued
for another 2% hr. The mixture was
then acidified with dilute hydrochloric

layer washed several times with water
till neutral then dried. After disti-
llation of the ether, the , -unsaturat-
ed ketone (1) was produced as yellow
oil, yield 70%.

4-Aryl-but-3-en-2-one-2-acylhydra-
zones (9):

These derivatives were prepared
by boiling the ketone (1, 1 mmol) with
the desired acylhydrazine (1 mmol) in
ethanol (50 mL) containing two drops
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Table-9: Microanalytical data of 4-Arylbut-3-en-2-one-2 arylhydrazones (10).

R R* Yield M.p. Molecular Calculated (%) Found (%)

L SRS formala C N € M N
o-Ch,0  —{G)-SUNH; 36 205 ¢ K NOS 59.1 55 122 99.0 5.6 12.0
0-CH,0 —O)-cooH 32 118 ChgM0; 697 58 9.0 695 59 9.1
0-CH,0 -03.5'@“ 35 176 C M _NOS 618 5.5 8.5 61.7 5.5 8.5
o-th0 QMO 40 02 C H NO 656 55 135 6.5 57 133
0-CH,0 H-;@' Noz 3B 240 C M KO 573 45 157 571 47 15.8
p-H,  {O50,NMy 36 179 ¢ oM oNOS  62.0 5.8 128 621 5.8 129
p-CH, ~0)- Noy. % 218 CHNO,  69.2 5.8 142 69.1 5.9 141
p-CH, m@_”"‘- 38 250 CH NO,  60.0 47 165 60.0 4.8 16.6

2
p-C1 ~Q@)-S0,NH, 80 62 H NOSCI 54.9 4.6 12.0 547 4.7 121

p-C1 ~Q-cCooH 36 109 CMh0,C1 649 4.8 B9 648 4.9 9.0
- 1 . . . . . .
p-C1 ~o)-NO,. 38 175 C M NOC1 609 44 133 60.7 4.6 13.1
Xy (o} 38 198 C__H N . . . . . .
p-C o, NO, 8 C M NOCI 533 3.6 155 53.2 3.8 154

Table-10: Microanalytical data of 1-Aryl-3,5-disubstituted-2-pyrazolines {11).

R R Yield M.p. Molecular Catculated (%) Found (%)
¥ °C formula o H N C H N
p-ci0 O SOMh s s oM NOS 590 55 122 59.0 66 12.2
p-H0 =GN 30 25 c W MO 656 5.5 135 65.6 57 13.4
~CH ND ]
p-CH,0 "o 2 28 202 €M NO 573 45 157 571 46 15.6
p-CH, ~-So,M, 30 190 ¢ W NOS 620 5.8 12.8 613 59 129
p-CH, oW, 28 116 M M0, 692 5.8 142 6.l 5.8 183
-CH Mo | _
pCHy ~OFNo, 30 256 C M0 600 47 165 601 4.5 . 16.
p-Cl -@—SO,_N“,. 30 212 €, W N.0.SC1 549 4.6 12,0 547 4B 122
p-C1 ©-NO, 25 a5 Cogh 0,01 60.9 4.4 133 607 4.4 133
-0 NO . . . . .
p-C N 2 28 205 C M .NOCI 533 36 155 533 36 156

Table-11: Microanalytical data of l-Aryl-4-bromo-3,5-disubstituted pyrazoles (12).

R R Yield M.p. Molecular Calculated (%) Found (%)
(%} ~°C formula o H N Br C H M Br
o-CH30 _@_B., 30 105 C17H13N208r3 41.0 2.6 5.6 47.6 41,0 2.8 5.5 47.5
p-C1 _@_SDZN“Z 25 106 C16H13N3025C1Br 45.1 3.1 9.9 18.6 450 3.3 9.8 18.8
p-C1 —@-NOL 28 104 E16H11N302C1Br 49.0 2.8 10.7 20.2 48.9 3.0 10.6 20.1
p-C1 -Saz'@— 8n 25 196 CIEHHNZOZSC]Br2 39.3 2.3 5.7 2.3 39.2 2.5 5.7 3.1

glacial acetic acid for 1 hr. On con- 4-Aryl-but-3-en-2-one 2-arylhydra-
centration and coocling the separated zones (10):

hydrazone was filtered off and recrys-

tallized from dilute methanol in A mixture of compound 1 (1 mmol)
needles. Yield 30-40% (see Table 8). and the appropriate arylhydrazine (1
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mmol) in ethanol (25 mml) was refluxed
for 1 hr on a steam-bath. Concent-
ration and cooling of the reaction
mixture furnished the hydrazone that
crystallized from methanol in needles,
yield 30-40% (see Table 9).

1,5-Diaryl-3-methyl-2-pyrazolines
(11):

The arylhydrazones (10; 1 mmol)
was Dboiled with ethanol (25 mL)
containing one drop of hydrochloric
acid for 1 hr on a water-bath. The
reaction mixture was then concentrated
and the precipitated products were
recrystallized from methanol in
needles, yield 28-30% (see Table 10).

4-Bromo-1, 5-diaryl-3-methylpyrazoles
(12):

The foregoing pyrazolines (11;
3 mmol) in water (25 mL) were treated
gradually with continuous stirring with
5% bromine water (25 mL) for 20 hr.
The brominated pyrazoles which
separated out were filtered off, washed
successively with water, dried and
recrystallized from dilute methanol in
needles, yield 25-30% (see Table 11).
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