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Heterocycles from Pyrazoloylhydroximoyl Chloride: Synthesis of Certain
Quinoxaline, Benzothiadiazine, Benzoxadiazine, Quinazolinone,
Imidazo[1,2-a]lpyridine, Imidazo[1,2-a]pyrimidine, Isoxazole,
Pyrazolo[3,4-d]pyridazine and Pyrrolidino[3,4-dlisoxazolin-4,6-dione
Derivatives
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3-Ethoxycarbonyl-5-methyl-l-(4-methylphcny])4-pyrazoloylhydr0ximoyl chloride (1) reacted with o-
 phenylenediamine, o-aminothiophenol, o-aminophenol and methyl anthranilate to afford 3-nitrosoquinox-
aline, benzothiadiazine, benzoxadiazine, and 3-hydroxyquinazoline, respectively. Imidazo[1,2-a)pyridine,
imidazo[ 1,2-a)pyrimidine and isoxazole derivatives were obtained via the reaction of 1 with 2-aminopyrid-
ine, 2-aminopyrimidine and the appropriate active methylene compounds, respectively. Pyrazolo[3,4-
d]pyridazines, and pyrrolidino[3,4-d]isoxazolines derivatives were also synthesized. The structeres of the
newly synthesized compounds were established on the basis of spectral data and altemate synthesis when-

ever possible,

Pyrazoles have been reported to have different biologi-
cal activities, e.g. analgesic, antipyratic, antiinflamatory
and antibacterial properties,' Imidazo[1,2-g)pyrimidines
have been reported to posses analgesic, antiinflamatory and
antiviral properties.”” Also, several isoxazole derivatives
have been investigated for therapeutic uses, especially as
tranquilizing agents and CNS regulants® In conjunction
with our previous work,”" we report herein the synthesis
and wtilization of pyrazoloythydroximoyl chloride 1 in het-
erocyclic synthesis for biological evaluation.

RESULTS AND DISCUSSION

Treatment of hydroximoyl chloride 1 with o-phenyle-
nediamine, in ethano! at room temperature, gave a single
product as evidenced by TLC. This product could be 1,2,4-
benzotriazine 2 or quinoxaline 3 as depicted in Scheme 1.
The IR (cm”) spectrum of the product exhibits absorption
bands at 3381 (NH), 1712 (CO ester) and a nitroso absorp-
tion at 1570. Thus, the product was assigned the structure of
2-{3-ethoxycarbonyl-5-methyl-1-(4-methylphenyl)pyrazol-
4-0yl}-4H-3-oximoquinoxatine (3). Compound 3 exists in
the isomeric structure 4. Similarly, the reaction of 1 with
each of Z-aminothiophenol and 2-aminophenol, in ethanol
at room temperature, afforded benzothiadiazine 5a and ben-
zoxadiazine 5b, respectively (¢f. Scheme I). The isomeric
structure 6 was readily ruled out on the basis of elemental
and spectral data. Thus, the IR (cm™) spectrum of 5a, for

example, showed absorption bands at 1728 and 1691 due to
the two carbonyl groups. Its 'H NMR (8 ppm) spectrum re-
vealed signals at 1.18 (s, 3H, CHs:CH>), 2.31 (s, 3H, CH;-p),
2.41 (s, 3H, pyrazole Cs-CHa), 4.23 (q, 2H, CH:CHz) and
7.25-7.69 (m, 9H, AcH’s and NH).
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When 1 was treated with anthranilic acid or its methyl
ester, in ethanol, it gave compounds 7a,b, respeciively. The
structure of these products werce in agreement with both ele-
mental and spectral data. Thus the IR (cm™') spectrum of 7a
showed bands at 3400-2800 (OH and NH), 1733, 1720 (CO
ester and acid), and 1664 (CO conjugated); and for com-
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pound 7b showed bands at 3335 (NH), 1732 (CO ester) and
1688 (CO). 'H NMR (8 ppm) spectrum for compound 7a
showed signals at 1.04 (t, 3H, CH:CHa), 2.52 (s, 6H,
CsHyCH;-p and pyrazole Cs-CHs), 4.09 (q, 2H, CHsCH,),
6.65-7.81 (m, 9H, ArH’s and NH), 10.04 (s, 11, NOH) and
at 10.95 (s, 1H, COOH). 'H NMR (5 ppm) spectrum for
compound 7b showed signals at 1.25 (t, 3H, CH,CH,), 2.41
(s, 3H, CéHsCHs-p), 2.44 (s, 3H, pyrazole Cs-CHs), 3.89 (s,
3H, CH,0CO), 4.21 (q, 2H, CH:CH.), 6.91-7.99 (m, 8H,
ArH’s), 8.43 (s, br, 1H, NH) and at 10.12 (s, 1H, NOH).
Compound 7b was converted to 2-[3-ethoxycarbonyl-5-
methyl-1-(4-methylphenyl)pyrazol-4-oyl]-3-hydroxy-4-
(3H)-quinazolinone 8 via loss of one molecule of methanol,
by boiling in xylene,

On the other hand, treatment of 1 with two equivalents
of 2-aminopyridine (9a), in ethanol at room temperature,
gave a single product in a quantitative yield, which was as-
signed as 2-[3-ethoxycarbonyl-5-methyl-1-(4-methyl-
phenyl)pyrazol-4-yl}-3-nitrosoimidazo[1,2-a]pyridine (12a)
(¢f. Scheme II). The triazolopyridine structure 10 was read-
ily ruled out since nitroso absorption, in the region 1580 cm™’,
was observed in the IR spectrum of the product. Structure
11 was also rejected because the reaction of 2-aminopyrid-
ine with t-haloketones was reported to yield 2-substituted
imidazofl,2-a]pyridine rather than the corresponding 3-
substituted analogs.'® Furthermore, nitrosation of 2-pyra-
zolylimidazo[ 1,2-a] pyridine 13, with sodium nitrite in ace-
tic acid, gave a product identical in all aspects with 12a.
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Similarly, the reaction of 1 with two equivalents of 2-
aminopyrimidine (9b), in ethanol at room temperature, pro-
duced 2-[3-ethoxycarbonyl-5-methyl- 1-(4-methylphenyl)-
pyrazol-4-yi]-3-nitrosoimidazo[ 1,2-a]pyrimidine (12b) ina
quantitative yield. Structure 12 was in agreement with both
elemental and spectral data.

The reaction of hydroximoyl halides with doubly acti-
vated methylene compounds provides a regiospecific syn-
thesis of isoxazole derivatives containing a wide variety of
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alkyl or aryl substituents in the 5-position."” Thus, the addi-
tion of compound 1 to acetylacetone (14a), in ethanolic so-
dium ethoxide solution at room ternperature, yielded 4-ace-
tyl-5-methyl-3-[3-ethoxycarbonyl-5-methyl-1-(4-methyl-

phenyl)-4-oyljisoxazole (15a). The structure of 15a was es-
tablished on the basis of its elemental analysis and spectral
data. Thus its "H NMR (3 ppm) spectrum showed signals at
1.25 (t, 3H, CHsCH,); 2.42 (s, 3H, CsHsCHs-p); 2.49 (s, 3H,
pyrazole Cs-CHs); 2.52 (s, 3H, isoxazole Cs-CHs); 2.70 (s,
3H, CH;CO); 4.23 (q, 2H, CH;CH>), and 7.33 (m, 4H,
ArH’s). The IR (cm™) spectrum revealed bands at 1751,
1690 and 1663 due to ester, acetyl and pyrazoloyl carbonyls,
respectively. Similarly, compound 1 reacted with each of
benzoylacetone, dibenzoylmethane, acetoacetanilide, ben-
zoylacetonitrile, malononitrile, B-ketosulfones, ethyl cy-
anoacetate and ethyl acetoacetate (14b-j), in ethanolic so-
dium ethoxide solution at room temperature, to give the
isoxazole derivatives 15b-j, respectively (¢f. Scheme 1I1).
Evidence for the assigned structures were provided via their
elemental and spectral data. Thus the IR (cm'™) spectrom of
15f showed absorption bands at 3345, 3270 (NH2), 2231
(CN), 1725 (CO ester) and 1667 (CO). Its "H NMR (8 ppm)
spectrum revealed signals at 1.35 (t, 3H, CHsCH.); 2.42 (s,
3H, CsH.CHs-p); 2.49 (s, 3H, pyrazole C5-CHs); 4.42 (q,
2H, CH.CH>); 5.60 (s, br, 2H, NH3) and 7.3-7.6 (m, 4H,
ArH’s).
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The reaction of isoxazoles 15a-g with hydrazine hy-
drate in refluxing ethanol, afforded the corresponding 2H-
pyrazolo[3,4-dlpyridazine derivatives 16a-g, respectively.
The structure of the products was clucidated by their ele-
mental and spectral data. The characteristic ethoxycarbonyl
signals were absent in the 'H NMR spectra of 16a-g. Struc-
ture 17 was readily ruled out on the basis of spectral studies
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and clemental analysis data.

The reaction of 1 with some dipolarophiles such as N-
arylmaleimides and acrylamide was studied. Thus, treat-
ment of 1 with various N-arylmaleimides 18a-f in boiling
toluene atforded 5-aryl-3-[3-ethoxycarbonyl-5-methyl-1-(4-
methylphenyl)pyrazol-4-oyl]pyrrolidino[3,4-d]isoxazoline-
4,6-diones 19a-f (c¢f. Scheme IV). Structure 19 was estab-
lished on the basis of elemental analyses and spectral data.
For example, the "H NMR (3 ppm) spectrum of 19a showed
signals at 1.30 (1, 3H, CHsCH,); 2.42 (s, 3H, CsHsCH;s-p);
245 (s, 3H, pyrazole Cs-CHa); 4.47 (g, 2H, CH;CHa); 5.12
(d, 1H, isoxazoline H-4), 5.69 (d, 1H, isoxazoline H-3) and
7.10-7.40 (m, SH, ArH’s). The IR spectra of 19 showed ab-
sorption bands at 1790-1640 cm’’, attributed to the presence
of (-CO-NR-CO-) grouping and ester and conjugated car-
bonyls.

Scheme IV
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Stmilarly, the reaction of 1 with acrylamide, in boiling

toluene, afforded S-carboxamido-3-[3-cthoxycarbonyl-5-
methyl-1-(4-methylphenyl)pyrazol-4-oyl}-A’-isoxazoling-
(29). Elemental and speciral data were consistent with the
assigned structure. The 'H NMR (8 ppm) spectrum of 20 re-
vealed signals at 1.33 (i, 3H, CH.CH,); 2.40 (s, 3H,
CsHaCHs-p); 2.56 (s, 3H, pyrazole Cs-CHs); 3.66 (d, 2H,
isoxazoline H-4); 4.31 (q, 2H, CILCIH,); 5.16 (t, 1H, isoxa-
zoline H-5), 6.2 (s, br, 2H, NH;) and 7.1-7.4 (m, 4H, ArH’s).
Its IR spectrum (cm™) exhibits bands at 3371-3 190, 1735,
and 1685 due to the amino and carbonyl groups.

EXPERIMENTAL SECTION

M.p.s werc determined on an Electrothermal melting
point apparatus. IR spectra were recorded (KBy) on a Shi-
madzu FT-IR 8201 PC spectrophotometer. ‘'H NMR spectra
were recorded on a Varian Gemini 200 MHz spectrometer
and chemical shifts were expressed in 8 (ppm) units using
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TMS as internal reference. Elemental analyses were carried
out at the Microanalytical Center at Cairo University. 4-
Acetyl-3-ethoxycarbonyl-1-{(4-methylphenyl)-5-methyl-
pyrazole' and 4-bromoacetyl-3-ethoxycarbonyl-5-methy-
1-(4-methylphenyl)pyrazole'® were prepared as described in
the litrature.

3-Ethoxycarbonyl-5-methyl-1-(4-methylphenyl)pyrazolo-
4-0yl Hydroximoyl Chloride (1)

To a solution of I-[3-ethoxycarbonyl-5-methyl-1-(4-
methylphenyl)pyrazoloyl-4-ylJethane-1-one-dimethylsulfonium
bromide (17.1 g, 40 mmol), sodivm nitrite (3.5 g, 50 mmol)
in water (50 mL) and dioxane (50 mL); 100 mL conc. HCI
was added with stirring over a period of 1 h at reom (em-
perature. Stirring was coatinued for 2 h to produce a pale
yellow solid which was collected by filtration and crystal-
tized from benzene to give 1.

Synthesis of 4, 5a,b, and 7a,b

A mixture of 1 (1.7 g, 5 mmol) and the appropriate bi-
functional compounds (o-phynelendiamineg, o-aminothio-
phenol, g-aminophenol, anthranilic acid or methyl anthra-
nilate) (5 mmol each) in cthanol (20 mL) was stirred for2 h
and left overnight at room temperature. The resulting solid
(or precipitated by dilution with water) was collected,
washed with water and crystatlized from ethanol to give 4,
5a,b and 7a,b, respectively.

Synthesis of the Quinazelinone Derivative 8

A solution of 7b {1 g} in dry xylene (15 mL) was
heated under reflux for 2 h. The resulting precipitate, after
cooling, was collected and crystallized from benzene to give
8.

3-Nitrosoimidazo[1,2-a|pyridine and 3-Nitroseimidazo-
{1,2-a]pyrimidine, 12a,b
Method A

A mixture of 1 (1.7 g, 5 mmol) and 2-aminopyridine or
2-aminopyrimidine (5 mmol each) in ethanol (20 mL) was
stirred for 2 h at room temperature. The green solid was col-
lected and crystallized from ethanol to give 12a,b, respec-
tively.
Method B

A mixture of 13 (1 g) in acetic acid (15 mL) was
cooled to 0-5 °C. Then saturated sodium nitrite solution (15
mL) was added dropwise while stirring. The green solid
was collected and crystallized from ethanol to give a com-
pound identical in all aspects to 12a obtained above,
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Table 1. Physical and Analytical Data of the Products

Compd . mp/°C  Molec. formula Analysis %
No. Yield/%  Molar mass/g Caled./Found
C H N
1 171-73 C16H16CIN3O;4 5494 4,61 12.01
70 (349.77) 54.60 450 11.90
4 280-83 CasHyNsOs 6550 524 1735
72 (403.41) 65.30 510 17.20
5a 230-32 Cz:HzgN4OsS 62.84 4.80 13.32
62 (420.49) 62.50 460 13.10
5h 127-30 CaaHioN4 Oy 65.34 499 13.85
85 (404.43) 65.00 460 13.60
Ta 208-10 CasH2N4Os 61.33 492 1244
62 (450.45) 61.00 4.80 12.30
Tb 200-202  CoqHpaN4Os 62.06 5.21 12.06
70 {464 .48) 62.10 5.10 11.90
8 158-59 Ca3HaoN4Os 63.88 4.66 12.96
65 (432.44) 63.70 4.60 13.10
12a 175-77 C21H|9N503 6477 492 17.99
96 (389.42) 64.50 510 1780
12b 228-230  CooH;sNsOs 61.53 465 2153
92 {390.40) 61.70 480 21.70
13 128-30 Cz HagN, O 69.98 559 15.55
60 {360.42) 69.80 §30 1510
15a 128-30 CaHz:N;Os 63.79 536 10.63
87 (395.42) 63.50 5.20 1040
15h 144-46 CatHasN4Os 68.20 5.07 9.16
83 (457.49) 68.20 5.10 9.00
15¢ 146-47 C11HzsNaOs 71.67 4.85 8.09
78 {519.56) 7140 4.80 8.20
15d 175-76 CagH2N4Os 66.09 5.12 1186
80 (472.50) 65.80 500 1160
15¢ 157-60 CasHaoN4O4 68.17 458 12.72
65 (440.46) 68.00 4.60 1270
15f 190-92 CigH17Ns0Oq 60.15 452 1846
72 (379.38) 59.90 450 18.30
15g 158-60 C30HasN306S 64.85 4,54 7.56
86 (555.60) 64.70 4.60 7.40
15h 130-31 CaHaN3058 65.37 479 7.38
g1 (569.63) 65.30 4.60 7.30
15i 170-71 Ca1H2oN.Os 59.15 520 13.14
a7 (426.42) 59.00 520  13.00
15j 170-73 Ca2H23N30s 62.11 545 988
60 (425.44) 62.00 5.30 9.80
168 265-66 C19H17N503 6280 472 1928
74 (363.37) 62.50 460 19.10
16b 242-45 CasH 9N 67.76 4.50 1646
67 (425.44) 67.60 440 16.30
16¢ 318-20 CasHy NsOs 71.45 434 14.37
71 (487.51) 71.20 4.10 14.30
16d 320-23 CayHz0Ns0Os 65.45 4.58 19.08
70 {440.51) 65.10 440 19.00
16e >330 CaaH,NsO2 67.64 395 2058
65 {408.42) 67.40 380 2040
16f >330 Cy7H3N:0, 58.79 377 2823
62 (347.33) 58.50 350 28.00
16g 275-78 CasHy NsQlS 64.23 404 1338
61 (523.57) 64.10 3.90 13.70
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19a 174-75 Ca6H22N40s 64.19 456 1152

82 (486.48) 64.20 460 1140
19h 242-43 CoH2N.O¢ 64.79 483 11.19
72 (500.79) 64.70 470 1100
19¢ 229-32 CarHaaN4O5 62,79 468 10.85
79 {516.51) 62.60 460 11.00
19d 240-42 CagH2 FN4Os 61.90 420 11.11
76 (504.47) 61.60 420 11.00
19 237-39 CaeHg BrN4,Os 5523 374 9.91
80 (565.39) 55.20 3.60 10.00
19f 220-23 CaeHaoCloNgOs  56.23 363 1009
78 (555.37) 56.10 3.60 10.00
20 180-83 CigH20N4Os 59.37 5.24 1457
78 (384.33) 59.50 5.10 14.30

2-[¥'-Ethoxycarbonyl-5-methyl-1"-(4-methylphenyl)pyra-
zol-4’-yllimidazo[1,2-a]pyridine (13)

A mixtre of 4-bromoacetyl-3-ethoxycarbonyl-5-
methyl-1-(4-methylphenyl)pyrazole (1.8 g, 5 mmol) and 2-
aminopyridine (0.9 g, 10 mmol) in ethanol (20 mL) was re-
fluxed for 2 h, The reaction mixture was cooled, diluted
with water and the resulting solid was collected and crystal-
lized from acetone to give 13.

Synthesis of the Isoxazoles 15a-)

Acetylacetone, benzoylacetone, dibenzoylmethane,
acetoacetanilide, benzoylacetonitrile, malononitrile, 3-ke-
tosulfones, ethyl cyanoacetate or ethyl acetoacetate (14a-j)
(5 mmol) was added with stirring to an ethanolic solution of
sodium ethoxide obtained by dissolving sodium metat (0.11
g, S mmol) in ethanol (20 mL). The hydroximoyl chloride 1
(1.7 g, 5 mmol)-was added to the resulting sokution, and stir-
ring was continued for 3 h. The reaction mixivre was left at
room temperature overnight. The resulting solid was fil-
tered off, washed with water, and crystallized from ethanol
to give 15a-j, respectively.

Synthesis of the Pyrazolo{3,4-d]pyridazines 16a-g

A mixture the appropriate isoxazoles 15a-g (5 mmol)
and hydrazine hydrate (80%; 1 mL) in ethanol (20 mL) was
heated vnder reflux for 4 h; and the solvent was then evapo-
rated in vacuo. The solid was collected and crystallized
from ethanoi or DMF to give 16a-g, respectively.

Synthesis of 19a-f and 20

A solution of 1 (1.7 g, 5 mmol) and the appropriate N-
arylmalcimide or acrylamide (5 mmol) in toluene (25 mL)
was refluxed for 20 h. The solvent was evaporated under
vacuo. The resulting solid was collected and crystallized
from benzene to give 19a-f and 20, respectively.
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Table 2. Spectral Data of the Products
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Compd.

No.

IR/cm'!
(selected lines)

'"H NMR
$/ppm

1

S5a

Sb

Ta

7b

12a

12b
13
15a

15b

15¢
15d

15¢

15f

15g

15h

15i

3450 (CH), 1730 (CO
ester), 1690 (CO)

3381 (NH), 1712 (CO
ester), 1570 (N=0)

3345 (NH), 1728, 1691 (2
CO)

3328 (NH), 1746, 1661 (2
COoy

3400-2800 (OH, NH),
1733, 1720, 1664 (3 CO)

3335 (NH), 1732, 1688 (2
CO)

3565 (OH), 1737, 1700 (2
CO)

1730 (CO), 1580 (NO)
1721 (CO), 1537 (NO)

1735 (CO)
1751, 1690, 1665 (3 CO)

1715, 1690, 1664 (3 CO)

1733, 1665, 1640 (3 CO)
3420 (NH), 1730, 1672,
1655 (3 CO)

2240 (CN), 1743, 1660 (2
CO)

3345, 3270 (NHy), 2231
(CN), 1725, 1667 (2 CO)

1733, 1679 (2 CO)

1720, 1667 (2 CO)

3370, 3260 (NH2), 1750.
1730, 1672 (3 CO)

1.13 ¢t, 3H, CH3CHo,), 2.41 (s, 3H, CeHiCHs-p): 2.49 (s, 3H,
pyrazole Cs-CHa); 4.23 (q, 2H, CHsCH,); 7.41 (m, 4H.
ArH’s) and 10.41 (s, 1H, NOH).

1.18 (t, 3H, CH1CHy); 2.31 (s, 3H, CeH4CHs-p); 2.41 (s, 3H,
pyrazole Cs-CHz): 4.23 (q, 2H, CHsCH>) and 7.25-7.69 (i,
9H, ArH’s and NH protons).

1.00 (¢, 3H, CHsCHo): 2.42 (s, 3H, CeHaCHa-p); 2.46 (s, 3H,
pyrazole Cs-CH3); 4.22 (q, 2H, CHsCH>) and 7.26-7.69 (m,
SH, ArH's and NH protons).

1.04 {t, 3H, CHsCHa); 2.52 (s, 6H, CsH4CHj-p and pyrazole
Cs-CHs); 4.09 (q, 2H, CH3CH>; 6.65-7.81 (m, 9H, ArH's and
NH) and 10.04 (s, 1H, NOH) and 10.95 (s, 1H, COOH)

1.25 (t, 3H, CH1CH3); 2.41 (s, 3H, CeHaCHa-p); 2.44 (s, 3H,
pyrazole Cs-CHs);: 3.89 (s, 3H, CH3-OCO); 4.21 (q. 2H,
CHsCHa); 6.91-7.99 (m, 8H, ArH's); 8.43 (s, br, H, NH) and
10.12 (s, 1B, NOH).

0.98 (t, 3H, CHsCH>); 2.44 (s, 3H, CeH4CHa-p); 2.64 (s, 3H,
pyrazole Cs-CHs); 3.96 (q, 2H, CH3CH>} and 7.26-8.38 (m.,
9H, ArH’s and NOH).

1.30 (t, 3H, CH:CHy); 2.42 (s, 3H, CHyCHs-p); 2.52 (s, 3H,
pyrazole Cs-CHs): 4.24 {q, 2H, CHsCH>) and 7.10-7.80 (m,
8H, Arll’s).

1.25 (t, 3H, CHsCHa); 2.42 (s, 3H, CsHsCHs-p); 2.49 (s, 3H,
pyrazole Cs-CHa); 2.52 (s, 3H, isoxazole Cs-CHs); 2.70 (s,
3H, CH5CO}; 4.23 (g, 2H, CH3CHa) and 7.33 (s, 4H, ArH's).
1.25 (t, 3H, CH4CHa); 2.42 (s, 3H, CalaCHa-p); 2.49 (s, 3H,
pyrazole Cs-CH3); 2.52 (s, 3H, isoxazole Cs-CH3); 2.70 (s,
3H, CH;CO); 4.23 (q, 2H, CH;CH,) and 7.1-7.7 {m, 9H,
Arlf's).

1.31 (t, 3H, CH3CHy), 2.42 (s, 3H, CsHsCHa-p); 2.49 (s, 3H,
pyrazoie Cs-CHs); 2.52 (s, 3H, isoxazole Cs-CH3); 2.70 (s, 3H,
CH;CO); 4.20 (g, 2H, CH:CH:) and 7.2-8.2 (m, 9H. ArH’s
and NH).

1.32 ¢t, 3H, CH3CH,); 2.42 (s, 3H, CsH4CH3-p); 2.49 (s, 3H,
pyrazole Cs-CHa); 4.22 (g, 2H, CH3CHj3) and 7.2-7.6 (m. 9H,
ArH's).

1.50 (t, 3H, CHsCH,): 2.42 (s, 3H, C<HaCHs-p); 2.49 (s, 3H,
pyrazole Cs-CHa); 4.42 (q, 2H, CHsCHz; 5.60 (s, br, 2H,
NH;) and 7.3-7.6 (m, 4H, ArH's).

1.30(t, 3H, CHsCHa); 2.42 (s. 3H, Ctl.CHs-p); 2.49 (s, 3H,
pyrazole Cs-CHa); 4.30 (q, 2H, CH3CH,) and 7.2-8.1 (m,
14H, ArH's).

1.27 (¢, 3H, CH3CHa); 2.42 (s, 6H, two CsHsCHs-p); 2.49 (s,
3H, pyrazole Cs-CHs); 4.30 (q. 2H, CH3CH;) and 7.23-

7.80 (m, 13H, ArH's).

1.29 (t, 3H, CH:CHy); 1.33 (t, 3H, CHsCHa); 2.42 (s, br, 2H,
NHa); 2.47 (s, 3H, pyrazole Cs-CHa); 2.49 (s, 3H, ClyCHy-
p); 2.52 (s, 3H, isoxazole Cs-CHa): 4.28 (q, 2H, CHaCH3);
4.36 (q, 2H, CH3CH:) and 7.30 (s, 4H, ArH’s).

621
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Table 2. Continued

Zohdi et al.

15§ 1750, 1730, 1673 (3 CO)

16a 3240 (NH), 1696, 1646 (2
CO)

16b 1693, 1650 2 CO)

16¢ 3193 (NH), 1749, 1667 (2
CO)

16d 3182 (NH), 1735, 1680,
1667 (CO)

16¢ 3430 (NH), 2235 (CN),
1682 (CO)

16f 3435 (NH), 2200 (CN),
1692 (CO)

16g 3115 (NH), 1680 (CO)

19a 1793, 1737, 1721, 1660
(CO)

1%b 1784, 1727, 1713, 1654
(COY

19¢ 1792, 1728, 1710, 1659
{CO)

19d 1780, 1730, 1719, 1650
(CO)

19¢ 1792, 1732, 1708, 1651
(CO)

19 1796, 1736, 1713, 1655
()]

20 3371-3190 (NH-). 1739,
1700 {2 CO)

1.28 (t, 3H, CH:CH.); 1.34 (¢, 3H, CH3CH,); 2.43 (s, 3H,
CsHyCHs-p); 2.49 (s, 3H, pyrazole Cs-CHs); 2.52 (s, 3H,
isoxazole Cs-CH3); 4.29 (q, 2H, CHaCHa); 4.36 (g, 2H,
CH;CH>) and 7.32 (s, 4H, ArH’s).

2.20 (s, 3H, CsHaCHs-p); 2.45 (s, 3H, pyrazole Cs-CHs);
2.70 (s, 3H, isoxazole Cs-CHa); 2.98 (s, 3H, 4-acetylisoxazole):
6.20 (s, br, 1H, NH) and 7.3-7.6 (m. 4H, ArH’s).

2.35 (s, 3H, CeH4CHs-p); 2.42 (s. 3H, pyrazole Cs-CHs);
2.45 (s, 3H, isoxazole Cs-CHa): 2.70 (s, 3H, 4-acetylisoxazole);
5.90 (s, br, 1H, NH) and 7.0-7.6 (m, 9H, ArH’s).

2.30 (s, 3H, CsHsCHs-p); 2.54 (5, 3H, pyrazole Cs-CHa);
5.90 (s, br, 1H, NH) and 7.3-7.8 {m, 9H, ArH’s).

2.44 (s, 3H, CH.CHs-p). 2.74 (s, 3H, pyrazole Cs-CH3);
2.58 (s, 3H, isoxazole Cs-CHs); 7.2-7.6 (m, 9H, ArH’s);
10.2 (s, br, 1H, NH) and 12.8 (s, br, 1H, NH).

2.42 (s, 3H, CeHsCHs-pY; 2.50 (s, 3H, pyrazole Cs-CHs) and
7.1-7.8 (m, 10H, ArH’s and NH).

2.42 (s, 3H, CeHsCH;-p); 2.49 (s, 3H, pyrazole Cs-CHs):
5.60 (s, br, 2H, NH,) and 7.2-7.8 (m, 5H, ArH’s).

2.32 (s, 3H, CsH4CHs-p); 2.45 (s, 3H, pyrazole Cs-CHj3) and
7.2-8.1 (m, 15H, ArH’s and NH).

1.30 (t. 3H, CHACH,); 2.42 (s, 3H, CeHLCHs-p); 2.45 (s, 3H,
pyrazole Cs-CHa); 4.47 (g, 2H, CHsCH>); 5.12 (d, 1H,

_ isoxazoline H-4); 5.69 (d, 1H, isoxazoline H-5) and 7.1-

7.4 (m, 9H, ArH’s).

1.22 (t, 3H, CHsCHa); 2.42 (s, 6H, two CsHsCHs-p): 2.47 (s,
3H, pyrazole Cs-CHs); 4.22 (g, 2H, CHacuz); 5.16 (d, 1H,
isoxazoline H-4); 5.84 (d. 1H, isoxazoline H-5) and 7.29-
7.54 (m, 8H, ArH’s).

1.25 (t, 3H, CH3CHa); 2.40 (s, 3H, CsH4CHs-p); 2.44 (s, 3H,
pyrazole Cs-CHa); 3.77 (s, 3H, CsHsCHa0-p); 4.20 (q, 2H,
CH;CH>); 5.09 (d, 1H, isoxazoline H-4); 5.89 (d. 1H,
isoxazoline H-5) and 7.32-7.52 (m, 8H, ArH’s).

1.28 (1, 3H, CHsCH.); 2.45 (s, 3H, C¢HsCHs-p); 2.50 (s, 3H,
pyrazole Cs-CHs); 4.29 (q. 2H, CH5CH>); 5.10 (d, 1H,
isoxazoline H-4); 5.78 (d. 1H, isoxazoline H-5) and 7.21-
749 {m, 8H, ArH’s).

1.33 (v, 3H, CH3CHz); 240 (5, 3H, CeH4CH3-p): 2.56 (s, 3H,
pyrazole Cs-CHs); 3.66 (d, 2H, isoxazoline H-4); 4.31 (q, 2H,
CHsCHs; 5.16 (1, 1H, isoxazoline H-5); 6.2 (s, br, 2H, NHz)
and 7.1-7.4 {m, 4H, ArH's).

Received June 5, 1997,
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