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Condensation of 3,4-disubstituted-but-3-en-2-ones (3) with hydrazines produced the hydrazones (4) which with
ethanolic HCI underwent cyclization to the pyrazolines (5). Oxidation of (5) with bromine-water furnished the pyrazoles
(6). Similarly, condensation of (3) with acylhydrazines generated the acylhydrazones (7).

Ethyl 6-aryl-2, 4-dioxo-5-substituted hexenoates (8) has been synthesized by condensation of 3,4-disubstituted-
but-3-en-2-ones (3) with ethyl oxalate. Esters (8) on reaction with hydroxylamine afforded the isoxazole esters (9),
whereas, with acylhydrazines furnished the acylhydrazones (lO) which were cyclized to N-acylpyrazoles (11). With
hydrazines, compounds (8) underwent cyclization to the pyrazole esters (12) which were converted either to the acids
(13; R2 = OH) or to the acid hydrazides (13; R2 = NHNH2). Reaction of (12; R'= C6H4S02NH2(p» with the appropriate
isothiocyanate derivatives produced benzenesulphonylthioureas which with ethyl bromo acetate and ethyl ~-bromopro-
pionate furnished 2-iminothiazolidinones (15) and 2-iminothiazinones (16) respectively. Moreover, esters (8) with 0-

phenylenediamine yielded the oxyquinoxalines (17).

Key words: Synthesis, Heterocyclic compounds.

Introduction
Substituted pyrazoles are biologically important com-

pounds and have a wide variety of pharmacological properties
[1-5] and many of them possess high hypoglycemic activities
[6- 15]. The present study which is a continuation of previous
work [16-25], describes the preparation of new substituted
pyrazolesulphonylthiourea derivatives.

Experimental
Melting points were determined in open glass capillaries

and are uncorrected. IR absorption spectra were recorded with
a Unicam Sp 3-100 recording spectrophotometer using potas-
sium bromide pellets (umax in em:'). U.V. spectra were meas-
ured with a Unicam Sp 1750 instrument (Amax in nm) in ethanol
and IH NMR spectrain CDC13 were taken with a Varian EM-
390-90 MHz instrument. Microanalysis were performed in the
Faculty of Science, Assuit University and mass spectra were
measured on a Kratos MS 30 instrument.

4- [2 -(4-Chlorophenyl )triazol-4- yl] -3 -substituted-but-S»
en-2-ones(3). Dry hydrogen chloride was passed into a mix-
ture of 2-( 4-chlorophenyl)-4-formyltriazole (1 mmol) [25]
and ethyl methyl ketone or benzyl methyl ketone (1.2 mmol)
at _5°C till saturation. Thereafter, the mixture was left in an ice
chest for 48 hrs, treated with water and extracted several times
with ether. The combined ether extracts were shaken with dil.
NaOH solution till just alkaline, washed repeatedly with water
till neutral and dried. Removal of ether gave the desired (X,p-
unsaturated ketone which recrystallized from benzene-metha-
nol mixture in yellow needles (yield 60%). (Table).

4-[2-(4- Chlorophenyl nriazol-a- yl] -3-substituted-but-3-
en-2-one-2-arylhydrazones (4). A mixture of the foregoing
ketones (3: 1 mmol) and the appropriate aryl/methylhydrazi-
nes (1mmol) in ethanol (25 m!) was refluxed for 1hr. Concen-
tration and cooling of the reaction mixture furnished the
hydrazone that was recrystallized from methanol in needles,
(yield 30-40%) (Table).

l-Aryl-3-methyl-4,5-disubstituted-2-pyrazolines (5). A
solution of compound (3: 1 mmol) in ethanol (50 ml) was
refluxed with the desired aryl/methylhydrazines (1 mmol) and
HCI (0.5 ml) for 3 hrs, then concentrated and cooled. The
product was filtered off and recrystallized from ethanol in
needles,(yield 30-40%) (Table 1). Furthermore, these pyra-
zoIines (5) were obtained in 60-70% yields when a solution of
hydrazone (4: 1 mmol) in ethanol (25 ml) was refluxed with
HCl (0.5 ml) for 3 hrs.

l-Aryl-3-methyl-4,5-disubstituted pyrazoles (6). To an
aqueous suspension of (5:1 mmol) in water (10 ml), 5%
bromine water (30 ml) was gradually added with stirring
during] hr. and stirring was continued for another 20 hrs. The
deposited pyrazole derivative was filtered off, washed succes-
sively with water and recrystallized from ethanol in needles,
(yield 60-68%) (Table).

4-[2 -(4-Chlorophenyl )triazol-4- yl] -3-substituted-but- 3-
en-2-one-2-acylhydrazones (7). A solution of the a,p-unsatu-
rated ketone (3: 1 mmol) in ethanol (50 ml) was refluxed with
the desired acylhydrazine (1 mmol) for] hr, worked up as in
(4) and recrystallized from benzene-methanol mixture in
needles, (yield 30-40%) (Table).
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Ethyl 6-[2-( 4-chlorophenyl) triazol-a-yll-Z, -t-dioxo-S:
substiuued-hex-S-enoates (8). A mixture of 4-[2-(4-chloro-
phenyl) triazol-4-yl]-3-substitute-but-3-en-2-one (3: 1 mmol)
and ethyl oxalate (I mmol) in dry ether (100 m!) was gradually
added with shaking to an ice cold suspension of sodium
ethoxide (1 mmol) in dry ether (150 ml). After keeping the
reaction mixture at room temperature for one day, the sepa-
rated yellow sodium salt was filtered off, washed with ether
dried then acidified with cold dil H2S04, It was recrystallized
from benzene-methanol mixture in yellow needles, (yield
65%) (Table).

Ethyl 5-[ ce-substituted-Bvz-] 4-chlorophenyltriazol-4-yl)
vinylj-isoxazole-Svcarboxylates (9). These compounds were
prepared by boiling the foregoing 1 ,3-diketo ester (8; I mmo!)
in ethanol (20 ml) with hydroxylamine hydrochloride (1
mmol) and sodium acetate (1 mmol) in water (2 ml) for 2 hrs.
Upon concentration, cooling the isoxazole ester was separated
out and filtered off. It was recrystallized from ethanol in
colourless needles, (Yield 50-55%) (Table).

Ethyl 6-[2-( 4-chlorophenyl) triazol-4-yl]-2,4-dioxo-5-
substituted-hex-5-enoate-2-acylhydrazones (10). An ethano-

lie solution (50 ml) of the appropriate acylhydrazine (I mmol)
was added to a cold solution of ester (8: Immol); in ethanol
(100 ml) containing a few drops of glacial acetic acid and the
reaction mixture left at room temperature for 24 hrs. They
were recrystallized from chloroform-light petroleum (b.p. 40-
60°C) in yellow needles (yield 35-38%) (Table).

Ethyl l-acyl-S»] a-substituted-Bo-t 4-chlorophenyltriazol-
4-yl) vinyl] pyrazole-i-carboxytates (11). These compounds
were prepared by boiling the foregoing acyl hydrazone (10: 1
mmol) with ethanol (100 ml) containing two drops ofHCl for
2 hrs. The N-acylpyrazole ester that separated out from the
reaction mixture on concentration, cooling and dilution with
water was recrystallized from dilute ethanol in red-brown
needles (yield 30-40% (Table).

Ethyl1-H/CHIAryl-5-[ a-substituted- {3-2-(4-chlorophen-
yltriazol-a-ylivinyl] pyrazole-Svcarboxylates (12). An etha-
nolic solution (50 ml) of the ethyl hexenoate (8: 1mmol) and
the appropriate hydrazine, methyl or arylhydrazines (1 mmol)
was refluxed for 3 hr. Upon concentration, cooling the pyra-
zole ester separated out and was recrystallized from ethanol in
needles, (yield 45-55%) (Table).

TABLE

Analyses U.V. KBr
Compo R RI Yield m.p. Mol. formula Caled/Found absorption "D1Ila< (cm') IH NMR data

% (0C) C H N Amax(loge e) (i/ppm

3a CH) 60 148 C13HI2N3OCl 59.7 4.6 16.1 204(3.4), 1670(CO), 2.35(S, 3H, CH)CO),
59.8 4.5 16.0 298(3 ..6) 1590(C=C) 2.25(s, 3H, CH3), 7.15-

8.05(m,6H,CH=and ArH)
3b CfiHs - 60 136 CIKHI4NPCl 66.8 4.3 13.0 206(3.3), 1670(CO), 2.45(s, 3H, CH3CO), 6.45-

66.8 4.5 12.9 312(3.5) 1595(C=C) 7.9(m,1 I H,CH= and ArB)
4a CH3 CH) 40 150 CI4BI6NsCI 58.0 5.5 24.2 206(3.9) I595(C=N),

58.0 5.7 24.0 298(3.9) 3195(NH)
4b CH3 C6HS 35 130 CI9HIRNsCI 64.9 5.1 19.9 204(4.2), I590(C=N),

65.5 5.2 20.0 296(4.3) 3170(NH)
4c CH3 C6H4CH3(p) 35 161 C20H20NsCl 65.7 5.5 19.2 204(3.7) 1600(C=N)

65.4 5.5 19.2 298(4.1) 3210(NH)
4d CH3 C6H4Br(p) 35 140 CI9HI7NsBrCI 53.1 4.0 16.3 204(3.9), 1600(C=N),

52.7 4.4 16.3 298(4.1) 3140(NH)
4e CH3 C6H4N02(p) 30 153 CI9HI7N602CI 57.5 4.3 21.2 204(4.3), 1590(C=N),

57.2 4.4 21.0 298(4.2) 311O(NH),
890,1335
(N02)

4f CH3 CSH4N(O) 30 138 CIsHI7N6CI 61.3 4.8 23.8 206(4.3), 1600(C=N),
61.4 4.9 23.8 300(4.2) 3200(NH)

4g CH3 C6H4S02NH2(p) 30 198 CI9HI9Nfi02SCI 53.0 4.4 19.5 204(4.1), 1595(C=N),
53.0 4.6 19.3 290(4.1 ) 3195(NH)

1190,1350
(SO)

4h CfiHs CH3 35 116 CI9HIsNsC1 64.9 5.1 19.9 1595(C=N),
64.9 5.4 19.8 3190(NH)

(Continue .. .)
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(Tab. continued)

4i CfiHs CfiHs 35 147 C24H20NsCI 69.7 4.8 16.9 206(4.7), 1600(C=N),
69.7 4.9 16.7 284(4.5) 3200(NH)

4j CfiHs CfiH4CH3(p) 30 158 C2sH22NsCI 70.2 5.2 16.4 204(4.5), I590(C=N),
70.0 5.5 16.3 312(4.6) 3220(NH)

4k CfiHs CfiN4Br(p) 30 155 C24Hl9NsBrCI 58.6 3.9 14.2 - 1600(C=NO,
58.6 4.2 14.0 32000(NH)

41 C6HS CfiH4N02(p) 35 161 C24H19N602C1 62.8 4.1 18.3 211(4.4), 1595(C=N),
62.9 4.0 18.4 310(4.5) 32IO(NH),

870, 1340 (N02)
4m C6HS CSH4N(O) 40 145 C23H19N6C1 66.6 4.6 20.3 212(4.3), 1600(C=N),

66.6 4.8 20.1 310(4.4) 32000(NH)
4n CfiHs CfiH4S02NH2(p) 35 In C24H2lNs02SCI 60.2 4.4 14.6 214(4.5), 1590(C=N),

60.0 4.6 14.6 312(4.6) 3190(NH),
1180,1335
(S02N)

5a CH3 CH3 36 115 Cl4Hl6NsCl 58.0 5.5 24.2 215(4.4), 2900(C-H)
57.8 5.5 24.6 280(4:6)

5b CH3 C6HS 30 109 Cl9HISNsCl 64.9 5.1 19.9 206(3.9), 2905(C-H) 2. 15(s,3H,CH3),2.40(s,
64.9 5.2 19.8 274(4.0 3H,CH3),4.75(m, IH,H-4)

5.37(m,IH,H-5) 6.70-
8.10 (m, lOH, ArH).

5c CH3 C6H4CH3(p) 35 145 C2oH2oNsCl 65.7 5.5 19.2 214(4.6), 2900(C-H)
65.5 5.7 19.0 282(4.8)

5d CH3 C6H4Br(p) 35 130 Cl9Hl7NSBrCI 53.1 4.0 16.3 206(3.3), 2905(C-H) 2.13(s,3H,CH3), 2.42 (s,
53.0 4.4 16.3 300(3.5) 3H,CH3),4.n(m,IH,H-4),

5.40(m, IH,H-5),7.05-8.12
(m, 9H, ArH).

5e CH3 C6H4N02(p) 30 171 Cl9Hl7N602CI 57.5 4.3 21.2 204(4.0, 291O(C-H),
57.1 4.5 21.3 286(4.1) 870, 1355

(N02)

5f CI-I CSH4N(O) 35 119 CIsHl7N6CI 61.3 4.8 23.8 212(4.5), 2900(C-H)
3

61.0 4.9 23.6 279(4.6)
5g CH3 C6H4S02NH2(p) 30 235 Cl9Hl9N602SCI 53.0 4.4 19.5 213(4.9), 2905(C-H),

52.7 4.6 19.5 292(4.9) 1145,1300

<1
(S02N)

5h C6HS CH3 35 99 Cl9HISNsCI 64.9 5.1 19.9 214(4.6), 2900(C-H) 2.40(s,3H,CH3), 3.90
64.8 5.5 19.9 312(4.8) (s,3H,N-CH3),4.15(m,1 H,

H-4),5.40(m, 1H,H-5),
6.65-8.1 Oem,1OH,ArH)

5i C6HS CfiHs 35 127 C24H2oNsCI 69.7 4.8 16.9 216(4.3), 2850(C-H)
69.8 4.8 16.7 280(4.4)

5j CfiHs C"H4Br(p) 35 119 C24Hl9NsBrCI 58.6 3.9 14.2 217(4.4), 2900(C-H)
58.3 4.0 14.3 315(4.5)

5k CfiHs CfiH4N02(p) 30 147 C24Hl9Nfi02C1 62.8 4.1 18.3 214(4.5), 2900(C-H),
62.6 4.2 18.3 308(4.3) 870,1345

(NO)
51 CfiHs CfiH4S02NH2(p) 35 159 C24H2lNs02SCl 60.2 4.4 14.6 214(4.3), 2900(C-H),

60.1 4.6 14.5 290(4.3) 1165,1335
(S02N)

6a CH3 C6HS 60 93 Cl9HlfiNsC1 65.2 4.6 20.0 204(4.2), 2.02(s,3H,CH3), 2.30
64.9 4.7 20.1 270(4.2) (s,3H,CH3), 6.55-8.12

(m, 10H, ArH)
(Continue ...)
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(Tab. continued)

6b CHJ C"H4Br(p) 65 100 CI9HI5N5BrCI 53.3 3.5 16.4 206(4.6), 2.28(s,3H,CH3),2.52(s,
53.0 3.5 16.6 302(4.9) 3H,CHJ),7.16-8.12

(m, 9H, ArH).

6c CH3 C"H4S02NH/p) 60 166 ClyHI7N,,02SCl 53.2 4.0 19.6 204(4.1), 1190,1345
52.9 4.4 19.7 286(4.2) (S02N).

6d C"H5 C"H5 60 87 C24HISN5CI 70.0 4.4 17.0 206(3.9), 2.42(s,3H,CHJ), 7.12-
70.0 4.6 16.8 312(4.0) 8.15(m, 15H, ArH).

6e C"H5 C"H4Br(p) 66 106 C24HI7N5BrCI 58.8 3.5 14.3 206(4.4), . 2.40(s, 3H, CH), 7.05-
58.7 3.5 14.4 286(4.3) 8.05(m, 14H, ArH).

6f C"H3 C6H4S02NH/p) 68 183 C24HI9N602SCI 58.7 3.9 17.1 1170, 1335
58.7 4.2 17.0 (S02 N)

7a CHJ C"Hs 35 175 C20HIgNSOCI 66.0 5.0 19.3 204(3.9), 1605(C=N)
66.1 5.3 19.2 233(2.7), 1645(CO),

323(4.0) 3200(NH)

7b CH3 C6H4CHJ(p) 35 200 C21H20N50CI 64.0 5.1 17.8 - 1595(C=N)
63.8 5.3 17.5 1650(CO),

32lO(NH)

7c CH3 C"H4CI(p) 40 193 C2oHI7NsOCI2 58.0 4.1 16.9 206(3.8), 1600(C=N)
57.8 4.3 17.0 232(3.7), 1660(CO),

310(3.3) 3200(NH)
7d CH3 C"H4CI(m) 35 165 C2oHI7N50CI2 58.0 4.1 16.9 204(3.7), 1600(C=N)

57.7 4.5 16.9 230(3.6), 1650(CO),
270(3.2) 3210(NH)

7e CH3 C"H4NH2(p) 30 210 C2oHI9N"OCI 60.8 4.8 21.3 204(4.4), 1600(C=N)
61.0 4.9 21.3 212(4.4), 1655(CO),

328(4.7) 3220(NH)

7f CH3 C"H4N02(p) 35 222 C20HI7N,,03CI 56.5 4.0 19.8 203(4.2), 1690(C=N)
56.1 4.4 19.6 265(4.1) 1660(CO),

3300(NH),
860, 1345 (N02)

7g C6H5 C6H5 36 203 C25H20N50CI 68.0 4.5 15.9 203(4.0), 1600(C=N)
67.8 4.8 16.0 228(3.9), 1675(CO),

300(3.4) 3190(NH)
7h C"H5 C"H4CH3(p) 34 197 C2"H22N5OCI 68.5 4.8 15.4 204(3.8), 1605(C=N),

68.2 4.9 15.4 228(3.8), 1650(CO),
306(3.3) 3200(NH)

7i C"H5 C"H4Cl(p) 30 230 C25HI9N50Cl2 63.0 4.0 14.7 204(4.1), 1695(C=N),
63.0 4.4 14.6 228(4.0), 1645(CO),

306(3.6) 3190(NH)
7j C"H5 . C"H4Cl(m) 30 187 C2sHI9N50CI2 63.0 4.0 14.7 206(3.9), 1605(C=N),

63.2 3.8 14.7 234(3.9), 1650(CO),
302(3.5) 3195(NH)

7k C"H5 C"H4NH2(p) 35 225 C25H2IN"OCI 65.7 4.6 18.4 206(3.5), 1600(C=N),
65.7 4.6 18.2 234(3.6), 1645 (CO),

300(3.2) 3200(NH)
71 C6H5 C6H4N02(p) 33 241 C25H19N,,03C1 61.7 3.9 17.3 205(4.5), 1600(C=N),

61.6 4.0 17.3 313(4.6) 1645(CO),
3200(NH).
860, 1340(NO)

8a CH3 65 lO4 C17HI"N304Cl 56.4 4.4 11.6 204(3.9), 1730(CO), 1.28(t,3H,CH2CH),
56.2 4.6 11.5 294(3.9) 3480(OH) 2.38(s,3H,CH3),4.25

(q,2H,CH2CHJ),6.67(s,
(Continue ... )
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(Tab. continued) IH, =CH),7.07-7.88(m,
7H, CH=, OH and ArH)

8b Cr,H5 - 60 119 CnHIsN304Cl 62.3 4.3 9.9 202(3.7), I730(CO), 1.28(t,3H,CH2CH),
62.3 4.6 9.7 310(3.8) 330(OH) 4.26(q.2H,CH2CH3),6.43

(s,IH,CH=),7.01-7.98
rn, 12H, CH=, OH
and ArH)

9a CH3 - 50 148 C'7H'SN40)CI 56.9 4.2 15.6 204(3.4), 1585(C=C), 1.21 (t,3H,CH2CH3), 2.26
56.9 4.4 15.4 298(3.6) 1745(CO) (s,3H,CH3), 3.66 (q, 2H,

CH:zCH3),7.11-8.oo
(m, 7H, ArH).

9b C6HS - 50 170 C22HI7N403CI 62.8 4.0 13.3 206(3.8) I580(C=C), 1.22(t, 3H, CH2CH),
62.6 4.4 13.1 300(3.8) 1735(CO) 4. I2(q,2H,CH2CH3),

7.0-8.00(r, 12H, ArH).
lOa CH3 C6HS 37 180 C24HnNs04CI 60.1 4.6 14.6 - 1640,1720

60.1 4.4 14.4 (2CO) 3200 (NH)
lOb CH3 C6H4CH3(p) 38 175 C2sH2~Ns04CI 60.8 4.9 14.2 210(4.6), 1645,1715(2CO)

60.7 5.1 14.0 320(4.7) 3200(NH)
10e CH3 CoH4CI(p) 36 201 C24H21Ns04CI2 56.0 4.1 13.6 211(4.4), 1650,1715(2CO)

56.1 4.3 13.7 316(4.5) 3225(NH)
IOd C6HS C6HS 35 179 C29H24Ns04CI 64.3 4.4 12.9 204(3.4), 1630,1725(2CO)

64.3 4.3 13.0 326(3.5) 3220 (NH)'
lOe C6HS COH4CH3(p) 38 143 C30H26Ns04CI 64.8 4.7 12.6 206(4.2), 1640, I720(2CO)

64.8 4.9 12.3 324(4.3) 3200(NH)
lor C6Hs C6H4CI(p) 38 164 C29H23Ns04Cl2 60.4 4.0 12.2 206(3.9), 1630,1715(2CO)

60.1 4.3 12.0 326(4.1) 3190(NH)
lla CH3 c.n, 40 161 C24H2oNs03CI 62.4 4.3 15.2 206(4.0), 1690,1730(2CO)

62.2 4.6 15.2 300(4.1)
11b CH3 C6H4CH3(p) 36 156 C2sH22Ns03CI 63.1 2.6 14.7 204(3.9), 1655, I725 (2CO)

62.9 2.8 14.7 280(4.0)
lie CH3 C6H4CI(p) 35 176 C24HlyNS03CI2 58.1 3.8 14.1 204(3.8), 1695,1730(2CO)

58.0 3.8 14.3 280(3.9)
lld CJ-Is C6HS 30 163 C29H22Ns03CI 66.5 4.2 13.4 204(4.4), 1690,1725(2CO)

66.4 4.4 13.4 314(4.3)
lIe C6HS C6H4CH3(p) 35 122 C3oH24Ns03Cl 67.0 4.5 13.0 204(4.3), 1690, I725(2CO)

67.0 4.6 13.0 316(4.2)
llf C6HS C6H4CI(p) 40 140 C2l'2INsOFI2 62.4 3.8 12.5 204(4.3), 1695,1730(2CO)

62.1 3.9 12.4 316(4.2)
12a CH3 H 50 120 CI7HI6Ns02CI2 57.1 4.5 19.6 206(3.7), 1725(CO), 1.31(t,3H,CH2CH3),2.1O

56.9 4.7 19.6 330(3.0 3190(NH) (s,3H,CH3), 4.32(q,2H,
CH2CH3),6.91-8.05
(m,8H,NH and ArH)

12b CH3 CH3 55 114 CI8HlsNs02Cl 58.1 4.9 18.8 206(3.9), 1720(CO) l.32(t,3H,CH2CH3),
58.0 5.2 18.8 326(4.0) 2. 16(s,3H,CH3),4. 1

(s,3H,NCH3), 4.22 (q,
2H, CH2CH3), 6.92-
8.12(m, 7H, ArH)

12e CH) C6HS 55 143 C2)H20NS03CI 63.7 4.6 16.2 204(4.4), 1715(CO) 1.18(t,3H,CH2CH), 2.12
63.5 4.7 16.0 284(4.3) (s, 3H, CH3), 4.12 (q,

2H, CHzCH3), 6.79-
8.1 (m, 12H, ArH).

12d CH) C6H4CH3(p) 50 131 C24H22Ns02CI 64.4 4.9 15.6 204(4.1), I720(CO)
64.4 4.7 15.6 300(4.2)

(Continue ... )
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(Tab. continued)

12e CH3 C6HP(p) 53 123 C23Hl9Ns02CI2 59.0 4.1 15.0 206(4.2), 1730(CO)
58.8 4.3 15.0 300(4.3)

12f CH3 C6H4Br(p) 50 135 C23HlyNS02BrC154.0 3.7 13.7 204(4.2), I725(CO)
54.2 3.6 13.6 300(4.3)

12g CH3 C6H4N02(p) 55 185 C23H19N604C1 57.7 4.0 176 204(3.5), 1735(CO),
57.5 4.1 17.6 306(3.2) 1345(NO)

12h CH3 CSH4N(0) 50 142 CnH19N602C1 60.8 4.4 19.3 - 1720(CO)
60.8 4.6 19.1

12i CH3 C6H4S02NH2(p) 55 183 C23H2lN604SCI 53.9 4.1 16.4 - 1725(CO),1130,
53.9 4.2 16.2 1I75(S02N)

12j CH3 Phthalazinyl 50 190 C2sH2oNP~C1 61.8 4.1 20.2 204(3.7), I725(CO)
61.7 4.1 20.1 300(3.3)

12k C6HS H 50 130 CnHlxNs02C1 62.9 4.3 16.7 204(3.8), I720(CO) , 1.37(t,3H,CH2CH3),4.35
63.1 4.4 16.6 316(3.8) 3300«NH) (q,2H,CH2CH3),6.36-

8.18(m, 13H,NH and ArH)
'121 C6HS CH3 50 97 C23H20Ns02CI 63.7 4.6 16.2 220(4.9), 1715(CO) 1.30(t,3H,CH2 CH3), 4.12

63.5 4.9 16.0 301(4.9) (s,3H,N-CH3), 4.20
(q,2H,CH2CH3),6.52-
8.15 (rn, 12H, ArH)

12m Cr,Hs Cr,Hs 55 144 C2RH2zNsOzCI 67.8 4.4 14.1 206(4.8), 1725(CO) 1.30(t,3H,CH2CH3),4.32
67.8 4.5 14.0 280(4.7) (q,2H,CH3CH),6.72-

8.10 (rn, 18H, ArH)
12n C6HS C6H4CH3(p) 48 130 C2l'24Ns02C1 68.3 4.7 13.7 - 1715(CO)

68.0 4.9 13.9
120 C/'s C6H4CI(p) 50 145 CnH2lNsOzClz 63.4 4.0 13.2 204(4.4), 1725(CO)

63.0 4.2 13.3 310(4.4)
12p C6HS C6H4Br(p) 45 128 CzsHz1NsOzBrC158.6 3.7 12.2 204(4.4), 1715(CO)

58.6 3.9 12.1 308(4.4)
12q Cr,Hs C6H4NOz(p) 48 173 CZ8HzlN604CI 62.2 3.9 15.5 204(3.8), 1735(CO),870

62.0 3.9 15.6 304(3.6) 1380(NOz)
12r C6HS CSH4N(0) 50 128 CZ7H21N602C1 65.3 4.2 16.9 215(4.5), I725 (CO)

65.1 4.4 16.9 312(4.6)
12s C6HS C6H4SOzNH2(p) 50 180 CnH23N604SCI 60.4 4.1 15.1 204(4.2), 1725(CO),1165

60.3 4.4 15.0 304(4.1) 1335(S02N)
12t C6HS Phthalazinyl 45 200 C30HnN70zCI 65.8 4.0 17.9 206(4.2), 1730(CO)

65.8 4.3 17.8 308(3.9)

Analyses KBr
·Comp. R R' RZ Yield m.p. Mol. formula Calcd/found 'Umax(cm-l) iH NMR data

(%) (0C) C H N 8/ppm

13a CH3 H OH 60 157 ClsHl2NsOzCI 54.6 3.6 21.2 1730(CO),
54.6 3.7 21.0 3320(OH),

13b CH3 CH3 OH 65 146 C16H14Ns02C1 55.9 4.1 20.4 I725(CO),
56.6 4.1 20.3 331O(OH)

13c CH. C6HS OH 60 169 C2lHl6Ns02CI 62.2 4.0 17.3 1735(CO),,
62.0 4.3 17.3 3390(OH)

13d . CH3 C6HSH3(P) OH 63 177 C22HlsNs02CI 62.9 4.3 16.7 1730(CO),
62.9 4.5 16.6 3350(OH)

l3e CH3 CSH4N(0) OH 65 189 CzoHIsN602C1 59.0 3.7 20.7 1730(CO),

" 58.8 3.8 20.7 3360(OH)

13f CH3 C6H4S02NH2(p) OH 65 204 C2lHl7N604SCI 52.0 3.5 17.3 1715(CO),
51.9 3.7 17.4 3330(OH),1130

1165(S02N) (Continue ... )
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(Tab. continued)

13g C6H5 H OH 60 158 C2oHI4N502Ci 61.3 3.6 17.9 1720(CO),
61.5 3.6 17.7 3400(OH)

13h C6H5 CH3 OH 65 125 C21HI6N502Ci 62.2 4.0 17.3 1725(CO),
62.0 4.1 17.0 3380(OH)

13i C6H5 C6H5 OH 70 161 C26HIsN502CI 66.7 3.9 15.0 1705(CO),
66.7 3.6 15.1 3500(OH)

13j C6HS C6H4CH3(p) OH 65 143 C27H20Ns02Ci 67.3 4.2 14.5 . 17IO(CO),
67.0 4.4 14.5 3450(OH)

13k C6H5 C6HP(p) OH 65 171 C26HI7N502Ci2 62.2 3.4 13.9 1710(CO),
62.1 3.6 13.6 3500(OH) -

131 C6H5 C6H4Br(p) OH 70 161 C26HI7N502BrCI 57.2 3.1 12.8 1705(CO),
57.3 3.0 12.9 345(XOH)

13m C6H5 CSH4N(O) OH 65 140 C25HI7N602Ci 64.0 3.6 17.9 1715(CO),
64.2 3.4 17.9 3450(OH)

13n C6HS C6H4S02NH2(p) OH 70 194 C26HI9N604SC1 57.l 3.5 15.4 1716(CO), 3450
56.9 3.6 15.6 (OH),1165,1335

(S02N)
130 CH3 C6H5 NHNH2 50 162 C21HIsNPCI 60.1 4.3 23.4 1615(CO),3295 2.21 (s,CH3),4.08

60.0 4.5 23.3 (NHNH2) (s,NH2),6.61-8.24
(m,NH and ArH)

13p C6H5 C6H5 NHNH2 50 174 C26H20N70Ci 64.8 4.2 20.4 1625(CO),3250
64.7 4.4 20.4 (NHNH2)

Analyses
Camp. R R3 Yield m.p. Mol. formula CaledIFound KBr

(%) (0C) C H N S 'Unt./em·l)

14a H C4H9 70 184 C27H2sN704S2CI 52.8 4.6 16.0 10.4 I095(CS), 1180 and 1330 (S02N)
52.8 4.7 16.1 10.3

14b H C6H5 65 205 C29H24N704S2C1 55.0 3.8 15.5 10.1 1135(CS), 1190 and 1335 (S02N)
55.1 3.8 15.6 10.0

14e H CH2C6Hs 60 166 C30H26N704S2C1 55.4 4.2 15.0 9.9 1140(CS), 1180 and 1335 (S02N)
55.6 4.0 15.l 10.0

14d CH3 C4H9 75 178 C2sH30N704S2Cl 53.6 4.8 15.6 10.2 1145(CS), 1170 and 1330 (S02N)
53.5 4.8 15.6 10.1

14e CH3 C6H5 60 140 C30H26N704S2Ci 55.6 4.0 15.l 9.9 1135(CS), 1190 and 1330 (S02N)
55.6 4.2 14.9 10.0

14f CH3 CH2C6H5 65 163 C31H2sN704S2Cl 56.2 4.2 14.8 9.7 1140(CS), 1170 and 1335 (S02N)
56.2 4.3 14.6 9.5

14g C6H5 C4Hy 70 225 C33H32N704S2Cl 57.4 4.6 14.2 9.3 1145(CS), 1180 and 1335 (S02N)
57.4 4.5 14.1 9.4

14h C6H5 C6H5 75 182 C35H2SN704S2Cl 59.2 4.0 13.8 9.0 1145(CS), 1190 and 1330 (S02N)
59.0 4.0 13.6 9.2

14i C6H5 CH2C6H5 65 170 C36H30N704S2Cl 59.7 4.2 13.6 8.9 1135 (CS), 1185 and 1330 (S02N)
59.6 4.4 13.5 8.8

15a H C4H9 60 155 C29H2SN705S2CI 53.3 4.3 15.0 9.8 1730(CO), 1165 and 1340 (S02N)
53.1 4.4 15.1 9.6

15h H C6H5 65 175 C31H24N705S2Cl 55.2 3.6 14.6 9.5 1725(CO), 1170 and 1330 (S02N)
55.2 3.6 14.7 9.6

15e H CH2C6Hs 63 170 C32H26N705S2Cl 55.9 3.8 14.3 9.3 1725(CO), 1180 and 1335 (S02N)
55.9 3.7 14.4 9.4

15d CH3 C4Hy 70 140 C30H30N70sS2Cl 53.9 4.5 14.7 9.6 1730(CO), 1185 and 1330 (S02N)
53.9 4.6 14.8 9.6

(Continue ... )
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(Tab. continued)

15e 66

15f 75

15g 70

15h 60

15i 65

16a 60

16b 66

16c 70

16d 65

16e 70

16f 60

16g 65

16h 65

17a 75

17b 75

I-H-CH IAryl-5-[ a-substituted- f3-2-( -t-chlorophen-
yltriazol-4-yl)-vinyl]pyrazole-3-carboxylic acids (13; R2 =
OH). The foregoing trisubstituted pyrazole esters (12: 0.5 g)
was refluxed with ethanolic 2N KOH solution (25 ml) for 3
hrs. The reaction mixture was concentrated, diluted with water
and then acidified with dilute hydrochloric acid. The solid
mass that deposited was filtered off and recrystallized from
dilute ethanol in needles, (yield 60-70%) (Table).

I-Phenyl- 5-[a-substituted- f3-2-(-t-chlorophenyltriazol-a-
yl)-vinyl] pyrarole-S-carboxylic acid hydrazides (13; R2 =
NHNH/ These derivatives were obtained by heating a mix-
ture of ethyl-l-phenyl-f-substituted vinyl pyrazole-Lcarbox-
ylates (12: Rl = C6Hs; 1 mmol) and hydrasine hydrate (3
mmol) in an oil bath at 100°C for 8 hr. The reaction mixture
was cooled then diluted with water. The product that separated
out was filtered off, washed thoroughly with water till free al-
kalinity, dried and recrystallized from ethanol in colourless
needles, (yield 50%) (Table).

Substituted p- [3 -carbethoxy- 5-[ a-substituted- f3-2-(4-
chloro-phenyltriazol-l- yl) vinyl) pyrazoi-I- yl] benzenesul-

55.9 3.8
55.8 3.9
56.5 4.0
56.5 4.2
57.6 4.4
57.7 4.3
59.2 3.7
59.0 3.8
59.7 3.1
59.5 4.0
53.9 4.5
53.9 4.6
55.9 3.8
55.7 3.9
56.5 4.0
56.6 4.3
54.6 4.7
54.6 4.0
56.5 4.0
56.3 4.1
58.1 4.6
58.2 4.6
59.7 3.9
59.7 4.0
60.2 4.1
60.0 4.3
62.2 4.0
62.0 4.3
66.7 3.9
66.9 4.3

14.3 9.3
14.2 9.0
14.0 9.1
14.1 9.1
13.4 8.8
13.5 8.6
13.1 8.5
13.1 8.5
12.8 8.4
12.9 8.3
14.7 9.6
14.8 9.6
14.3 9.3
14.1 9.3
14.0 9.1
14.0 9.0
14.4 9.4
14.5 9.3
14.0 9.1
14.2 9.0
13.2 8.6
13.1 8.7
12.8 8.4
12.9 8.3
12.9 8.3
12.5 8.5
17.3
17.1
15.0 -
15.0

1730(CO), 1170 and 1340 (S02N)

1725 (CO), 1165 and 1330 (S02N)

1725 (CO), 1180 and 1335 (SOlN)

1730 (CO), 1 190and 1340 (S02N)

1730 (CO), 1160 and 1330 (S02N)

1730(CO), 1165 and 1330 (S02N)

1725 (CO), 1170 and 1340 (S02N)

1725 (CO), 1160 and 1330 (S02N)

1730 (CO), 1170 and 1335 (S02N)

1725 (CO), 1185 and 1335 (S02N)

1725 (CO), 1190 and 1330 (S02N)

1730 (CO), 1180 and 1335 (S02N)

1730 (CO), 1165 and 1340 (S02N)

1685 (OCN), 3190 (NH), 3400
(OH)
1680 (OCH), 3100 (NH), 3450
(OH)

phonyl-thioureas (14). A mixture of (12: 0.005 mol), anhy-
drous potassium carbonate (0.01 mol) in dry acetone (50 ml)
was stirred and treated with appropriate isothiocyanate (0.006
mol). After the mixture was stirred and refluxed for 10 hr.
acetone was removed under reduced pressure. The resulting
solid residue was dissolved in water and the mixture was acidi-
fied with 2N HCl. The product was purified by recrystalliza-
tion from ethanol in needles, (yield 65-80% ) (Table).

3-Substituted 2-[p-(3-carbethoxy-5-( a-substituted-Bee-t 4-
chlorophenyltriazol-t-yl) vinyl) pyrazol-l-yl) benzene-
.sulphonyl-imino ]-4-oxothiazolidines (15). A mixture of
(14: om mol) and ethyl bromoacetate (0.01 mol) in
absolute ethanol (50 ml) was refluxed with stirring for 6 hr.
concentrated and allowed to cool. The product obtained
was recrystallized from ethanol as needles, (yield 60-70%)
(Table).

3-Substituted 2-[p-( 3-carbethoxy-5-( a-substituted-b-Z»
(4-chlorophenyltriazol-4-yl) vinyl) pyrazol-l-yl) benzene-
sulphonylimino j-q-oxo-S, 6-dihydro-l,3-thiazines (16). A
mixture of (14: 0.01 mol) and ethyl f3-bromopropionate (0.011
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R3 R3

mol.) in absolute ethanol (50 ml) was refluxed with stirring for
8 hrs. worked up as in (15), (yield 55-75%) ( Table).

3-Substituted-2-oxyquinoxalines (17). A mixture of (8: 1
mmol) and 2-phenylenediamine (1 mmol) in ethanol (30 ml)
was heated under reflux for 3 hrs. The hydroxyquinoxaline
derivative obtained after concentration was filtered off and
recrystallized from ethanol in orange needles, (yield 70%)
(Table).

Results and Discussion
Condensation of2-( 4-chloropheny 1)-4-formyltriazole (2)

[25] with ethyl methyl ketone or benzyl methyl ketone fur-
nished the, a,~-unsaturated ketones (3). Their IH nmr (CDCI )3
spectra displayed the CH3 protons as singlet- at 82.35-2.45 and
multiplet signals at 6.45-8.00 ppm characteristic for conju-
gated and aromatic ring protons. In addition to these signals
the methyl derivative (3: R = CH3) revealed the CH3 group
protons as singlet at 82.25 ppm. Their u.v. spectra exhibited
two maxima stretching up to 312 nm (Table). The reaction of
(3) with arylhydrazines gave the corresponding arylhydra-
zones (4). Their u.v. spectra displayed two maxima stretching
up to 312 nm. This was due to low degree of conjugation than
in (7).

C)-Q-CI
J ---->
i-
~

CH,OH (1)

(15)

Hydrazones (4) on refluxing with ethanol containing two
drops HCI underwent cyclization to the pyrazolines (5). Their
IH nmr (CDCI3) spectra revealed the CH3 protons as singlet at
82.05-2.45 and multiplet signals at 4.15-4.75 due to one proton
of H-4 pyrazoline, at 85.37-5.40 for one proton of H-5 pyra-
zoline and at 86.65-8.12 ppm due to aromatic ring protons. In
addition to these signals the methyl derivatives (5; R=CH,)
exhibited the CH3 protons as singlet at 82.40-2.42 ppm. Their
u.v. spectra showed two maxima stretching up to 312 nm
(Table). Oxidation of the pyrazolines (5) with bromine-water
led to the formation of the corresponding pyrazole derivatives
(6). The structure of (6) was supported by their 'H nmr (CDCP)
spectra which included the CH3 protons as singlet- at 82.30-
2.52, the aromatic ring protons as multiplet at 6.55-8.12 ppm
and disappearance of the signals observed at the region of 4.15
and 5.35 ppm in the spectra of the pyrazolines (5). In addition
to these signals the methyl derivaties (6; R=CH ) revealed the3
CH3 protons as singlet- at 82.02-2.28 ppm. Their u.v. spectra
exhibited two maxima stretching up to 312 nm (Table). With
acylhydrazines, the ketones (3) furnished the corresponding
acylhydrazones (7). Their u.v. spectra revealed three maxima
stretching up to 328 nm. This was to be expected since the

CH,

~COOEt

•. ~w~
ICIO f,)' ICOR'

(11)

R= H. CH,. Ph

R' = H. CH,. C,H, 0 C,H,CH,(p)0 C,H,CI(p).C,H,CI(m)
C,H,Br(p)0 C,H,NO,(p) 0 C,H,NH,(p) 0

C,H,SO,NH,(p) 0 1·Phthalazinyl.C,H,N(o)

R' = OH 0 NHNH,

R' = C,H, 0 C,H, . C,H,CH,
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molecule contained a high degree of conjugation between the
triazole ring, the phenyl rings, conjugated double bonds and
the carbonyl group of the hydrazone part.

The a, ~-unsaturated ketones (3) on condensation with
ethyl oxalate afforded ethyl 6-[2-( 4-chlorophenyl)triazol-4-
yl}-2,4-dioxo-5-substituted-hex-5-enoates (8). Their 'H nmr
CCDCI3) spectra included signals at 81.28-1.31 (triplet, 3H,
CH2CH3), 4.25-4.28 (quartet, 2H, CH2CH3), 6.15 (doublet, 'H,
CH=) 6.47 (singlet, l H. = CH-) and at 7.15-7.88 (multiplet,
11H, OH and aromatic protons) ppm. The signal at 86.47 ppm
proved the enolic form of esters (8) and this explains their
reactions with hydrazines to give the pyrazole-3-esters (12)
and not the 5-esters. In addition to these signals the methyl
derivative (8; R= CH3) revealed a singlet at 8 2.38 ppm due to
the methyl protons. Their u.v. spectra exhibited two maxima
stretching up to 310 nm .. The 1,3-diketo-esters (8) on reaction
with hydroxylamine produced the isoxazole esters (9) to
which assigned the formula (9). This confirms our experience
regarding the reactivity of carbonyl group attached to the
ethoxycarbonyl group towards the carbonyl reagents. Their
u.v. spectra included two maxima stretching up to 300 nm
Their 'H nmr (CDCI3) spectra exhibited at 81.21-1.25 and
3.66-4.25 triplet and quartet signals characteristic for ethyl
ester group protons and at 6.73-7.98 ppm multiplet corre-
sponding to conjugated and aromatic ring protons.

In addition to these signals the methyl derivative (9; R =
CH3) gave a singlet due to the CH3 group protons at 82.26 ppm.
With acylhydrazines, esters (8) afforded the hydrazones [10].
Their u.v. spectra showed two maxima stretching up to 326
nm. Hydrazones (10) upon refluxing with ethanolic HCI un-
derwent cyclization to the N-acylpyrazoles (11). Their u.v.
spectra displayed two maxima stretching up to 316 nm. The
ethyl hexenoates (8) on reaction with hydrazines yielded the
trisubstituted pyrazole esters (12). Formulation of the reaction
product as (12) was based on the comparative reactivity of the
two carbonyl groups in (8). The C-2 carbonyl group being
more reactive than the C-4 carbonyl, get preferably attacked
by the nucleophilic reagent such as hydrazine to give the
corresponding monohydrazone intermediate which simulta-
neously undergoes ring closure with the elimination of a water
molecule from the iminoproton of the hydrazone part and the
hydroxyl group of the enolized C-4 carbonyl forming (12).
Their 'H nmr (CDCI) spectra revealed at 81.30-l.38 and 4.33-
4.35 ppm triplet and quartet signals due to ethyl ester group
protons and at 6.32- 7.85 ppm characteristic for conjugated and
aromatic ring protons. In addition to these signals the methyl
derivatives (12; R = CH) displayed a singlet- at 82.19-2.23
ppm due to the CH3 group protons. Their u.v. spectra included
two maxima stretching up to 330nm. This was to be expected
since the molecule contained a high degree of conjugation

between the pyrazole ring, the triazole ring, the phenyl ring
and the carbonyl of the carbethoxy group. In all the spectra, the
position and intensity of the different maxima did not change
when the spectra were measured in polar solvent as ethanol or
non-polar solvents such as cyclohexane. This, together with
their high extinction coefficient suggests that these absorption
bands are due to 1Ht' transition The weaker n-z' transition
which are usually characterised by a wavy appearance in non-
polar solvents and which become blurred in polar solvents
were absent. They probably lie below the rt-rr" transitions,
which due to the high degree of conjugation were shifted to
longer wavelengths and overlap n-rt" transition which are
unaffected by conjugation [26]. The structure of the pyrazoles
(12) was further supported by measuring the mass spectra of
compounds (R; R=Cr,H5; R'=H) and (12; R=C6Hs; R' =C6Hs)
(Figs. 1&2) where they gave a moderate molecular ion peaks
atm/z419 and495. The base peak appeared atm/z 154and was

100,0

50.0

Fig. I. Moderate molecular ion peaks at m/z 419.
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Fig. 2. Moderate molecular ion peaks at m/z 495.
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attributed to Cr,HsN3Cl+ ion followed by all expected frag-
ments produced from their structures. Esters (12) underwent
either hydrolysis with ethanolic 2N KOH to give the acids (13;
R2 = OH), or converted to the acid hydrazides (13; R2 =
NHNH) by fusion with hydrazine hydrate. The structure of
these acid hydrazides was confirmed by measuring the 'Hnmr
(CDCI3) spectra of (13; R =CH3; R2 =NHNH2) which included
a singlet- at 02.21 due to CH3 protons, a singlet- at 04.08 due
to (NH2) protons and multiplet signals at 6.61-8.24 ppm char-
acteristic for (NH) and aromatic ring protons. Reaction of the
p-sulphamylphenyl esters (12; R' = Cr,H4S02NH2 (p)) with
isothiocyanate derivatives yielded the corresponding thioureas
(14). It has been reported that condensation ofN,N'-disubsti-
tuted thioureas with rx-halogenoacids or esters afforded 2-
imino-4-oxothiazolidines and the reaction proceeds through
the intermediate formation of cyclic pseudo-thiohydantoic
acid [27-31]. However, in the present study, cyclization of the
thioureas (14) with ethyl bromo acetate and ethyl ~-bromopro-
pionate afforded the 3-substituted-2-[p-(5-aryl-3-carbethoxy-
pyrazol-l-yl)benzenesulphonylimino ]-4-oxothiazolidines (15)
and the 3-substituted-2-[p-(5-aryl-3-carbethoxypyrazol-l-yl)
benzenesulphonylimino ]-4-oxo-5,6-dihydro-l, 3-thiazines
(16) respectively (Table). However, with o-phenylenediamine,
compounds (8) yielded the oxyquinoxalines [17].
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