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2,4-dioxohexenoates have been prepared by the condensation of ketones with ethyl oxalate to obtain new
heterocycles for the study of structure activity relationship. A number of trisubstituted pyrazoles have been synthesized
to study their potential use as antimicrobial and/or hypoglycemic agent.
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Introduction
The present investigation is a part of our systematic study

[1-11] on the synthetic possibilities of 2,4-dioxohexenoates
within the context of the preparation of new heterocycles. It
has been reported [J2-15] that many 3,5-dimethylpyrazoles
showed potent hypoglycemic activity. Based on biological
data reported by Soliman and coworkers [16-20] for 3,5-
disubstituted pyrazoles, a possible structure-activity
relationship for their hypoglycemic activity was established.

Condensation of ketones with arylhydrazines yielded the
hydrawnes. Heating of with ethanolic hydrogen chloride
supplied the pyrazolines, Oxidation of with bromine water
afforded the brominated pyrazoies. Reaction of with
acylhydrazines furnished the hydrazones.

Alternatively, condensation of with ethyl oxalate gave
-the ethyl hexenoates which with hydrazines produced the
pyrawle-3-esters, which were hydrolysed to the acids.

Esters on reaction with 'acylhydrazines afforded the
hydrazones which were cyclized to the N-acylpyrawles.
With o-phenylenediamine, compounds [6] furnished the
oxyquinoxalines, whereas, with hydroxylamine they gave
rise to the isoxazole esters.
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Materials and Methods
Experimental procedure. Melting points were taken in

open glass capillaries and are uncorrected. IR absorption
spectra were recorded in KBr on a Unicam SP-1025
spectrophotometer (u",.. in ern"), UV spectra in ethanol on a
Unicam SP-1750 instrument (A.","" in nm) and IH nmr spectra
in CDCl3 on a varian HA 100 instrument using TMS as
internal standard (chemical shift in 8, ppm).

4-Arylbut-3-en-2-ones( 1). A solution of 2-furfuraldehyde
or substituted benzaldehyde (0.1 mol) in acetone (45 ml) was
treated dropwise with 2 ml of 10% NaOH solution during 30
min with stirring. The reaction mixture was stirr~ for another
2 hr. acidified with diluted HCl and extracted thrice with
benzene. A Iter removal ofbenzene, the desired ketone (1) was
produced as yellow oil; yield 70%. The m-nitro derivative (1;
R = m-02NC6H4) was obtained as yelow solid, m.p. 198'
(yield 65%). IR: 1690 (C=O); 'Hvnmr: 1.38 (s, 3H, C~);
7.05-8.51 (m, 7H, -CH=CH and ArH) (Found: C.62. 7; H, 4.8;
N, 7.3. CloI\N03 requires C, 62.8, H, 4.7; N, 7.3%). The
appearance of the methyl group protons signal at low field
(1.38) may be attributed to the electron attracting effect (-I)
of the rn-nitro-group. It forms an oxime derivative which
crystallized from dilute ethanol in pale creem crystals; m.p.
138'; IR: 1600 (C=N). 3500 (OH); 860 and 1530-1350 (N0z)
(Found: C, 58.3; H, 5.0; N, 13.5,Clo~oNP3 requires C, 58.3;
H, 4.9; N, 13.6%). The oxime derivative of the unsaturated
ketone (1, R = p-C~OC6H4) has m.p. 132 and it was
crystallized from dilute ethanol; IR: 1600 (C=N), 3480 (OH),
1580 (C=C, aromatic). (Found: C, 69.0; H, 7.0; N, 7.4.
CllHI3N03 requires C, 69.1; H, 6.8; N, 7.3%).

4-Arylbut-3-en-2-one-2-arylhydrazones (2). A mixture
of the a., p-unsaturated ketone (1; 1mmol) and the appropriate
arylhydrazine (1 mmol) in ethanol (50 ml) was refluxed for 1
hr on a boiling steam-bath. Concentration and cooling of the
reaction mixture furnished the hydrazone that crystallized
from methanol in needles, yield 30-35%' (Table 1).

15-Diaryl-3-methyl-2-pyrazolines(3). Thesepyrazolines
were prepared by boiling the appropriate arylhydrazones (2;
1 mmol) with ethanol (25 ml) containing two drops of



SYNIlIESIS OF NITROGENOUS COMPOUNDS, PART II

hydrochloric acid for 3 hr. The reaction mixture was then
concentrated and the deposited solid crystallized from dilute
ethanol in needles, yield 25-30% (Table 2). Furthermore,
these pyrazolines (3) were prepared, by refluxing the ketone
(1; 1mmol) with the appropriate arylhydrazine hydrochloride
(1 mmol) in ethanol (35 ml) for 2 hr and working up as
previously.

4-Bromo-J, 5-diaryl-3-methylpyrazoles (4). To an
aqueous suspension of the foregoingpyrazolines (3; 1 mmol)
in water (20ml), 5% bromine water (50 ml) was gradually
added with stirring during 1 hr. and stirring continued for
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another 20 hr. The brominated pyrazoles which separated out
were filtered off, washed successively with water, dried and
recrystallized from dilute methanol in needles; yield 25-28%
(Table 3).

4-Arylbut-3-en-2-one 2-acylhydrazones (5). A mixture
of the a, ~-unsaturated ketone (1; 1mmol) and the appropriate
acylhydrazine (1mmol) in ethanol (25 ml) was heated under
reflux on a boiling water bath for 1 hr. Concentration and
cooling of the reaction mixture furnished the acylhydrazone
that was crystallized either from methanol or benzene-methanol
mixture in needles, yield 25-35% (Table 4).

R'

TABLE 1. MICROANALYTICAL DATA FOR 4-ARYI1lUT-3-EN-2-0NE 2-ARYlliYDRAZONES(2).

aR Yield
(%)

M.p.
CC)

Molecular formula
Calculated (%) Found (%)

C H N a C H N

1Il-C1C~4

m-ClC~4

m-OlO~.••.

m-N02CoR4

IIl-N02CEfi4

m-No2C~4

P-CH}OCoR4

P-CH,OC6~
p.-CH~OC0R4

35

}O
;;2
33

162

C1ffilfJi}o2.ClS

CW14N302C1

CufIl;N •.04C1

54.9 5.6 12.0

60.9

53.3 3.6 15.5

5.3 l5.0
58.9 4.3 17.2
51.8 3.5 18.9

5.5 12.2

5.5 13.5
4.5 15.?

10.2 '>4.9 12.1 1.0.1

l.3.1 11.4li.3 60.? 4.4

9.9 53.1. 3.7 15.6 10.0

154
11.8
1'75

C1Ef'l5N,,02
C1Ef'14lf404

C1Ef'1.3N,5°6

68.3 .5.5 15 .1

59.0 4.2 17.3
51.7 . 3.5 19.0

59.0 5.6 12.2

65.5 5.61,}.4

57.~ 4.6 15.8

165

162

~8

Cl711?,;03S
C11l1r;R303
°17l16N405

TABLE 2. MICROANALYTICAL DATA FOR 1,5-DIARYL-3-METHYL-2-PYRAZOLlNES(3).

R aR' Yield M.p. Molecular formula
(%) CC)

Calculated (%) Found (%)
C H N a C H N

m-ClC~4

lII-ClC6H4

1II-C1C~4

lII-ClC.,n4

m-N02C~4 -0
IIl-NOzof1I4 ~o~

IIl-NOZOGH4 ON02

IIl-N02CE!4 -o-N02
No.,.

p-cH3 OC~ -Q-s02l'1llZ

P:..Ql}OCf1I4 ~

P-CH}OCJl4 ~02

p-<:li3 OCfll4 -frN02

30
30

30

25 175
29 1?2

30 245

32 199

}O
~l
;0
30

160 CU!-16N302Cl.S

c1~J..!)N202Cl
C1Efil4-N30Z01

C16H1}NJj.C.•.Cl

54.9 4.6 12.0

64-.9 4.8 8.9

&0.9 4.4 13.3
53.3 3.6 15.5

68.3 5.3 15.0
53.3 4.4 15.6

58.9 4.} 1.7.2

51.8 }.5 18.9

59.1 5.5 12.2

69.'1 5.6 9.0

65.6 5.5 13.5

57.3 4.5 15.?

10.2 ~5.6 4.5 12.0 10.3

11.3 64.6 5.0 9.0 11.2
ll.3 60.8 4.5 1~.3 11.4

9.9 53.1 3.6 15.4 9.8

68.2 C;.IL 15.1

53.3 4.0 1.5.5
58.9 4.4 n.7.}
51.7 _3.? 18.6

59.0 5.6
69.6 5.9

65.6 5.7

57.1 li..6

133
J..!)5
220

C16~N302

C16JilGN4°J+,S

~6Ji14N404

c16~i"506

185
204
l34
200

ClrfIlrjf30}S
CusHuJ12°!J

C17117'3<3
°1711611'4°5
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EthyI6-aryl-2, 4-dioxohexenoates (6). A mixture of 4-
arylbut-3-en-2-one (1, 0.1 mol) and ethyl oxalate (0.1 mol) in
dry ether (150 ml) was gradually added with shaking to an ice
cold suspension of sodium ethoxide (0.1 mol) in dry ether
(200 ml). After keeping the reaction .mixture at room
temperature for 24 hr. the separated sodium salt was filtered
off, washed with ether, dried then acidified with cold dilute
sulphuric acid. The desired titled ester was purified by

recrystallization from methanol as a yellow orange needles,
yield 75-90% (Table 5).

Ethyll-H taryl-Svsubstiiuied-pyrazole-B -carboxylates (7).
These trisubstituted pyrazole esters were obtained by refluxing
a mixture of 6 (1 mmol) and the appropriate arylhydrazines,
methylhydrazine or hydrazine (1 mmol) in ethanol (50 ml) on
a boiling water bath for 3 hr. On concentration and cooling,
the pyrazole es ters separated out and were recrystallized from

TABLE 3. MICROANALYTICAL DATA FOR 4-BROMo-l,5-DIARYL-3-METHYIJ'YRAZOLIlS(4).

R BrR' Yield
(%)

M.p.
(.C)

Molecular formula

Calculated (%) Found (%)

C H N Br C H N

m-C106H4 -Q-N02

m-C1O~4 {J-N02
NO,

m-No2C6H4 -o-N02
"Cz

26 102 C1GH11H}Ozarc1
25 92 C16Hloli404BrCl

49.0 2.8 10.'1' 20.2 49.1 3.0 10.6 20.1

44.0 2.3 12.8 lB.l 44.1 2.5 12.7 18.0

43.0 2.2 15.'1' 17.7 42.9 2.4 15.6 17.'l

TABLE 4. MICROANALYTICAL DATA FOR 4-ARYL-BUT-3-1!N-2-0NE-2-ACYLHYDRAZONIlS (5).

R CR' Yield M.p.
(%) ("C)

Molecular formula

Calculated (%) Found (%)
C H N Cl H N a

",-C1.o
6
H4 -Q-mrz

m-Cl.C
6

H
4

-Q-cn3

m-C1.06H4 -0°1

m-Cl.C
6
H4 -CII2-Q

m-C1.C~4 -0
m-Cl.C~4 -D-N02

No..
m-Cl.°6H4 0

1102

m-Cl.C6H4 -C-Br
m-Cl.C~4
m-Cl.Oe;R4

m-NOaCoH••.

m-N02CoH••.

P-ea,006H ••.

p-ea.:sOC~

P.....aI'OC6~

p-CB,OC6B..,

p-ea3 OCf1i4

p-cH, OCf1i4

P -OIi3 OCf1i ••

p-CH3 OCf1i4

p-cE3 OCfli4

P-CR,006H••.

-QCl
-CHa0N

-OCH3

-0
-CS:2~

30 15'" C17i16N3OC1.

28 156 C1ali1?N2OCl

30 101. Ui~4~oC~

35 126 Curr1?N20Cl

25 150 017i15NiOCl.

35204 Cl.7i14N~0301.

35 200 C17K1.~~405C1.

30 124 C1.~~N20DrCl.

25 1.46 al.3H~~OO1.

30 92 01.~1.4N2OC1.2

30 1.96 C1.6H1.4N~02C1.

;;0 1.?1. C1.61I1.4N302C1.

0141I1-5N~02
C1tj!20N20a

CJ.JfH18N20a

°1.r}i2r!i202

C~1.?N202C1.

C:wlI1~0zn:r
C~1.~302

O:u:sH17N304
O)$l1~202C1.

C1.gH2ON2~

65.15.1 13.4 1.1..3 65.0 5.2 13.1. 11..2

1;9.1 5.... 9.0 11.4 69.2 5.5 8.9 11.5

61.3 4.2 8.4 21..3 61..2 11...4 8.3 21.}

69.1 5.4 9.0 11.4 69.0 5.5 a~9 J.l.5

68.3 5.0 9.4 1.l..9 sa.a 5.1 9.3 1.2.0

59.4 4.1. 12.2 10.3 59.3 4.2 12.1 10.4

52.5 .3.4 14.... ~~1. 52.4 3.5 J.4.... 9. °
54-.2 >;.'7 ?4 9.4 54.2 3.8 7 •.5 9.3

59.7 4.6 16.1 1.3.6 59.6 ~.7 1.6.0 1~.G

61..3 .••.•2 13.4 21..3 61..3 4.2 8.5 21.2

60.9 4.4 1,3.' 1.lo.3 60.8 4 •.5 13 •.5 lU.3

60.9 4.4 1.'.3

6'>.4 5.8 1.6.3

~1..3 60.9 4.5 13.4 11..4

2<; 1.1.7

lo6o

65.3 6.0 1.6.2

74.0 6•.5 9.1.

73.5 6.1 9.5

?4.0 6 •.5 9.l.

65.8 5.2 R.5

,58.1. 4.6 '7.5
'-"9.9 6.2 1,3.6

74.1 6.5 9.028

30

Q}.7 5.0 1.~.4

65.8 5.2 8•.5

7~..5 n.3 9•••.

74.0 6.6 9.0

1.0.8 65.& 5.3 8.4

,58.0 ••.•7 7.6

770.0 6.3 1,3•.5

e.6 5.2 12.5
1.0.8 65.8 5.3 8.4 1.1.0

?O~3 6.3 6.7

30

28

30

208
201

56.3 4.4 14.5

30
28
25

196
1.99
206

30 2J.J.
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TABLE 5. ETHYL 2,4-DIoxo-6-SUBSTITUTED-HEX-5-ENOATES(6).

33

R C H CIYield
(%)

M.p.
("C)

Molecular formula

Calculated (%) Found (%)

C H Cl

2-Fur,1J.

80

90

75

59.9 ] 1.2.7 59.8 4-.? 12.7

* Iit23 m.p. 92" xx lite23 m.p. 80

TABLE 6. MICROANALYTICAL DATA FOR ETHYL I-H/ARYL-5-SUBSTITUTED PYRAZOLE-3-CARDOXYLATES(7).

R R' ClYield
(%)

M.p.
eC)

Calculated (%) Found (%)

Molecular formula C H N CI C H N

"-C1.C~4

1Il-C1.C
6
H4

;n-C1.C~4

",-C1.C6H4-
m-C1.C~4-

,,-cH3OC6H4

,,-CH30c~4

~CH}OC6H4-
p-ClI3OC6H4

P~30C6H4
P-Cli}OC~4

P-ClI3OC~4

p-ClI!iOC6H4

2-Fur;T1.

2-Fur;T1.

2-l.>Ur;r1.

45

40

40

30

}o
30

40

50

45

40

40

201. C2oHl.BN304CLQ

C24H20N504C1

C21H1.9N202Cl.

C1.~6N3 02C1.

C1.'iHJ.!;N202C1

C21.H2l.N}05S

C22H22N20}

C21H1qNZO}C1.

C21.H2aN2°'3

C2~23N505S

c21H19N} 05
c23H2aN40}

cl..5H16N20}

cwH1.7N305S
cW1.5N2°'3C1
c1aH151'1305

55.6

56.5'
68.8

64.~

62.0

59.0

72..9

65.9

.59.4

64.1

69.0
66.2

55.8
63.1

61.2

4.2 9.7
13.7

7.6

1l.9
9.6

B.2

77.0

9.7
l.0.0

12.2

7.5

55.6 4.3

<;6.5 J~.O

68.8 5.2

64.4 4.6

E)2.1 5.4

9.6

:13 .6

7.7

12 .0
9.5

B.l.

7.1
9.6

a o ,«
12.3

204-

144

157
132

175

104-

:!.C,?
102'"
188

:136

??
U2

3.9

5.2

4.5

5.2

4.9

6.1

5.0

4.6
4.8
5.0
5.'3
4.4

10.3

10.9
B.2 10.4

59.0 5.0

72.7 6.3

65.8 ".1.

7.3

9.3

4.4

4.}

-..
59.3 4.8
64.0 4.9
68.9 'i.2
66.2 6.0

l.:5.8

~0.8
13.8
1.0.4

55.9 4.4

63.0 4.5

61..0 4.4

1.0.9

8.1
1.1..8

lO.5

* lit23 m.p. 100"

TABLE 7. MICROANALYI1CAL DATA FOR I-H/ARYL-5-SUBSTITlITED PYRAZOLE-3-CARBOXYLIC ACIDS (8).

R Cl

Calculated (%) Found (%)

R' Yield M.p. Molecular formula C H N Cl C H N
(%) ("C)

m-C1.C6H4
m-C1.C~4

m-C1.C
6

H
4

m-C1.C~4
m-C1.Ce;H4

p-CH}OC6H4 ~

P-CH~OC6H4 ~
P-cH30C6H4 ~C1.
p-CHjOC6H4 ~}

P-CH3OC6H4 -fr'3°21iH-<tJ
p-CH}OC6H4 ro
P-CH}OCdf4 __ H

p-ai3 OC6H4 CIl}
2-Fury1. ~3

2-Furyl. ~C1.
2. Z'urY1. -0-1'102

60
60
50

50
50

50 190
52 128

55 1.'J.B
50 107
60 1.79
60 1.86
50 :07
55 J..j2
50 1.95
50 256
60 21.8

254- C).BH14-N302ClS
C~1.6N50",ClS
Cl.~1.5N202C1

C1.'7H12N302C1.

C13HUN202C1

C1.8H1.5N303

C1.gK1.6NZ03

C1.gK1.5NZO}C1.

C2oli1.SH203

C23H1.9N505S

C21.H16N403

C1.3H12N2~

C1.4Hi4NZ03

Cl.~1.4NZO,

C~6H11.1'1203C1.

C~6Hl.l.N305

58.1. .3.8

5'1-.8 .3.3

67.4 4-.4
6:",7 'S.7
5:;.4 4.2

67.~ 4-.7 ~3.1
7~ • .3 5.0 8.8

64-.3 4.2 7.9

71.9 5.4 .8.4
57.9 4.0 14.7

67.7 4.3 1.5.1

e;;.9 4.9 1.1..5

65.1 5.4- 10.9
69.4 4.8 9.5

Gl..1 3.5 8.9

59.1. 3.4 12.9

1.1•.3
1.4.6

B.3
1.2.9

1.0.7

9.6

7.4

1.0.5
1.0.9

13.5

58.0 3.9 lI1.3 9.5

~.B 3.5 1.4.7 7.5
67.5 4.4- 8.4- 1.0.4

62.•5.3.9 13.0 10.8

59.3 4.3 1.0.6 1.3.4

121
ll.8

~66

1.0.0

&7.3 4.7 1J.O

71.2 5.2 9.0

:':'.: 4.j 8.0

71.8 <.~ B.4

57.9 .•.•1 14.7

67.7 4.5 15.0

63.7 5.0 1.~.4

65.0 5.6 U.o

6.7

1.1..3
69.3 4-.q 9.4

6l..0 3.7 8.8

59.1:! 3.5 l.2.8

11.2
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ethanol in needles, yield 30-50% (fable 6).
I-H/Aryl-5 -substituted-pyrazole-S -carboxylic acids (8).

The foregoing ester 7 (0.5 g) was boiled with 2N ethanolic
KOH (50 ml) for 3 hr. The reaction mixture was concentrated,
diluted with water and acidified with dilute hydrochloric acid
(1:1) to give the acid (8) which crystallized from dilute
methanol in needles, yield 50-60% (Table 7).

Ethyl 2 ,4-dioxo-6-arylhex-5 -enoate-2 -acylhydrazones
(9). An ethanolic solution (50 ml) of the appropriate
acylhydrazine (1 mmol) was added toa solution of the ethyl
hexenoate (6; 1mmo!) in ethanol (50 ml) containing two drops
of glacial acetic acid and the reaction mixture left at room
temperature for one day. The orange- yellow solid thus separated
was filtered, washed with little ethanol and crystalized from
chloroform-light petroleum (b.p. 40-60') mixture to give the
titled compounds as orange-yellow needles, yield 35-40%

(Table 8).
Ethyl I-acyl- 5-substit uted-pyrazole- 3-carboxylates (10).

These N-acylpyrazole esters were prepared by boiling the
foregoing acylhydrazones (9; 0.5 g) with ethanol (75 m!)
containing two drops of hydrochloric acid for 3 hr. on a steam
bath. Concentration and cooling furnished the N-acylpyrazole
that was filtered off, dried and crystallized from dilute methanol
in needles, yield 30-40% (fable 8).

Oxyquinoxaline derivatives (11). A mixtue of the ethyl
hexenoate (6; 1 mmol) and o-phenyl-enediamine (1 mmo!) in
ethanol (35 m!) was heated under reflux on a boiling water
bath for 2 hr. The oxyquinoxaline derivative obtained afer
concentration was filtered, washed with little ethanol and
crystallized from ethanol in orange-red needles, yield 70-75%
(Table 9).

Ethyl5-substituted isoxazole-3 -carboxylates (12). These

TABLE 8. MICROANALYTICAL DATA fOR ETHYL 2,4-DIOXo-6-ARYlJ-IEX-5-ENOATE 2-ACYUIYDRAZONES (9) AND ETHYL l-ACYL-5-

SUBSTITUTED PYRAZOLE- 3-CARBOXYLA 'fES (10)

Calculated (%) Found (%)

R R' Yield M.p. Molecular formula C H N Cl C H N 0
(% ) ("C)

m-C1C6H~ -© 35 108 C21li18N204Cl 6;.2 4.8 7.0 8.9 63.4 4.6 '1.l. 9.0

m-CIC6H4 -0 40 127 C2Ji18N304C1 60.C 4.!> 10.5 8.9 59.8 4.6 1.0.6 Q.O
P-<::H3OC6H•• ·0 36 11.8 C22li22N205 67.0 5.6 7.1 67.0 5.8 7.0
2-Furyl ./[j 35 1.58 C1!f18N205 64.4 5.l 7.9 lli4.4 5.2 7.8
2-Furyl -eN 40 78 CJ.Si17N3 °5 60.9 4.8 11.8 60.7 4.9 l.l. .6

l-Acylpyrazole-3-esters (10)

m-CIC6H4 ·0 30 1:57 C21lil7N20} Cl 66.2 4.5 7.4 9.3 66.3 4.5 7.5 9.3

m-CIC6B~ -ICN 40 1.29 c2cfil(PjO~Cl 62.9 4.2 11.0 9.3 62~8 4.4 10.9 9.2
-C 35 86 C2~2oN204 70.2 5.3 7.5 'io.l. 5.3 7.6

p-Cli
3

OC6H4
66.7 5.2 ll.O

p-CH3OC6H~ -0 40 112 C2J!l19li30", 66.8 5.0 l.l.1

,*.8 8.3 67.8 5.0 8.1.
2-Fw:y1 -0 33 J.:)a cltJIl6N204 67.9

TABLE 9. MICROANALYTICAL DATA FOR ETHYL 5-SUBSllTUTED-ISOXAZOLE-3-CARBOXYLATES (12) AND OXYQUlNOXALINE

DERlVA TIVES (11 ).

Calculated ('To) Found ('To)

R Yield M.p. Molecular formula C H N 0 C H N Cl
(%) ("C)

lsoxazole esters (12)

m-Cl.C6H••. ...0 l82 cl.~12n03Cl 60.5 4.-' 5.0 1.2.8 60.4 ,*.4 5.1 12.6

JIi
P-cH3OO6H ••. 35 77

Oxyqulnoxaline derivatives (11)

m-C1C6H ••. 75 243 C~l.2N202Cl 66.8 'j.7 8.7 1l..0 6h.7 ';.9 8.8 ll.O

P-cH3OC6H ••. 73 278 C1~15N203 7l.5 4.7 8.8 71.5 4.9' 8.7

2-Fu.ryl 70 191. C 1$il.lN20, 68.8 j~9 10.0 68.9 4.0 10.1

* lit.23 m.p. 77
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compounds were obtained by boiling the 1, 3-diketoester (6; 1
mmo!) in ethanol (25 m!) with hydroxylamine hydrochloride (1
mmol) and sodiu~ acetate (1 mmol) in water (3 ml) for2 hr. On
concentration and cooling, the isoxazole ester separated out
was filtered and crystallized from ethanol in needles, yield 35-
40% (Table 9).

Discussion
The reaction of (1) with arylhydrazines furnished the

hydrazones (2). Their i.r. spectra revealed bands at 3255- 3140
em:' indicative of the NH group, at 1620-1585 em:' for an imine
group, at 770-745 cm' due to mono-substituted benzene ring,
at 1595-1485 em I characteristic for (C=C, aromatic, two bands
at l345-l335 em:' and 1190-1170cm-1 typical of the -S02N
group and the N02group bands were observed at 845 and 1540-
l350 cm' . The IH nmr (CDCI3) spectra of these hydrazones (2)
displayed singlet at 82.36-2.38(CH3) multiplet at 7.11-8.98
due to conjugated and aromatic ring protons singlet at 89.14
ppm (NH, diappearon deuteration). In addition to these signals
the p-methoxyphenyl derivatives showed a singlet due to the
(CHP) group at S 3.71-3.84 ppm. Hydrazones (2) on refluxing
with ethanol containing drops ofHCI underwentcyc1ization to
the pyrazolines [3] which were also obtained by reaction of (1)
with arylhydrazine hydrochlorides. Their i.r. spectra revealed
bands due to saturated (C- H) bond of the methyl group at 2930-
2835 cm' two bands for the -S02N at l350-1320 and 1195-
1170 ern:' and bands at 855 and 1550-l350 cm' for (NO)
group. Their IH nmr (CDCI3) spectra exhibited a singlet at 8
2.l3-2.41 (CH3 protons), multiplet at 85.2 and 3.4 due to CH
and ClI.of the pyrazoline ring and multiplet at 6.79-8.05 ppm
for aromatic ring protons. In addition to these signals the p-
methoxyphenyl derivatives gave a second methyl group protons
as singlet at 83.61-3.73 ppm. Oxidation of (3) with an excess
of bromine water led to the formation of the brominated
pyrazoles (4). Their IH nmr (CDCl3) spectra showed singlet at
82.21-2.33 (CH3 protons); and the aromatic ring protons as a
multiplet at 7.02-8.13 ppm and disappearance of the multiplet
signals observed at5.2 and 3.4 ppm in the spectraofpyrazolines
(3). With acy lhydrazi nes, ketones (1) generated the hydrazones
(5). Their i.r. spectra revealed the carbonyl group band of the
hydrazone part at 1665-1625 ern:', the NH group at3395-3220
em:', at 1610-1580 ern:' characteristic for an imine group and
at 1580-1490 em:' due to (C=C, aromatic). Their IH nmr
(CDCl3) spectra exhibited singlet at 82.13-2.56, (CH~multiplet
singnals at 6.85-7.95 due to conjugated and aromatic ring
protons and singlet at 88.,91 ppm (NH proton disappeared on
deuteration).

Compounds (1) on condensation with ethyl oxalate
produced ethyl hexenoates (6). Their i.r. spectra displayed
bands at 1735 cm' caused by the ester group, at 1640-1490 em

1 (C=C, aromatic), at 1270-1015 ern:' for (-C-O-C-) of ester
group, while the (OH) group appeared at 3500- 3480 ern".
Their 'Hnmr (CDCI3) spectra exhibited singnals at 81.38
(triplet, 3H, -CH2CH3); 4.34-4.44 (quartet, 2H, -CH2C~);
6.38, 6.68 (doublet, doublet, 1H, 1H, -CH=CH -); 6.56 (singlet,
IH,=CH-) and at 7.16-7.95 (multiplet,5H, OH and aromatic
ring protons) ppm. The signal at 86.56 ppm. proves the
enolic form of esters (6) and this explain their reaction with
hydrazines to give the pyrazole-Svesters (7) and not the 5-
esters.

The ethyl hexenoates (6) on reaction with hydrazines
yielded the trisubstitutcd pyrazole esters (7). Their i.r.
absorption spectra displayed carbonyl ester group band at
1735 cm' bands at 1260-1025 em:' due to (-C-O-C-) of ester
group, at 1640-1480 em:' due to (C=C, aromatic), at l350-
l330) and 1190-1170 em-I for -S02N group, at 3425-3240
em:' indicative of the NH group and the N02 group bands
were observed at 850 and l355 em:'. Their U.v. spectra
showed two maxima stretching up to 204 and 318 nm and
one minima at 254 nm. The structure of these esters (7) was
further confirmed by measuring their IH nmr (CDCI) spectra
that exhibited signals at 81.25 (triplet) and4.25 (quartet) for
the ethyl ester group protons, conjugated and aromatic ring
protons (multiple) at 6.81-7.65 ppm. Esters (7) underwent
hydrolysis with ethanolic 2N KOH to the acids (8). Their i.r.
spectra showed carbonyl group band at 1720 cm,l. the OH
group band in the region of 3500-3340 em:', bands at 1610
cm' for (C=N) group, at 1600-1500 em-I indicative of
(C=C, aromatic) and the (NO) group bands were observed
at 870 and 1350 cm'.

Esters (6) reacted readily with acylhydrazines to generate
the hydrazones (9). Theiri.r. spectra revealed bands at 1650-
1625 cm' caused by the carbonyl groue hydrazone part, at
3300-3150 em:' for the NH group, at 1735 em:' due to the
carbonyl ester group, at 1620-1580 em:' indicative of the
imine group and at 3500 em:' due to the OH group absorption.
Hydrazones (9) on boiling with ethanol containingdrops of
HCl underwent cyc1ization to Nsacylpyrazoles (10). Their
i.r. spectra displayed carbonyl ester group band at 1735 em I,
carbonyl group band of the N-acyl part at 1675-1630 crn',
and bands due to (C=C, aromatic) were observed at 1580-
1410 em:'.

With o-phenylenediamine, compounds (6) produced
the oxyquinoxaiines (11). Although ethyl 2, 4-
dioxohexenoates may undergo attack either at 1, 2-carbonyls
or at 2, 4-carbonyls, the resultant products were formulated
as oxyquinoxalines. This behaviour is similar to the reaction
of dehydroascorbic acid with o-phenylenediamine'v-?', The
possibility of attack on 2,4-positions of (6) is not acceptable
since it will give a less favoured seven-membered
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heterocycles. Their i.r. spectra exhibited bands at 1680 ern"
for (OCN) group, ~t 1600-1480 em? of (C=C, aromatic), at
1610 cm' due to (C=N) group, at 3500 cm' for (OR) group
and at 2930 cm·! due to (NH) group.

The hexenoates (6) reacted readily with hydroxylamine
to furnish 5-substituted-isoxazole-3-esters (12). Their i.r.
spectra exhibited the carbonyl ester group band at 1720 em:',
bands at 1580-1470 cm' characteristic for (C=C, aromatic),
and at 1250-1010 em:' due to (-C-O-C-) of ester group.

Their! H-nmr (CDC13) spectra displayed signals at81.27
(triplet, 3H, -CH2CH3); 4.25 (quartet, 2H, -CH2C~) and at
6.65-7.58 (multiplet, 7H, conjugated and arom atic ring protons)
ppm. In addition to these signals the p-methoxyphenyl
derivatives revealed a singlet due to the methoxyl group
protons at 83.81 ppm.
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