
Immll 11I111ftIIMI~nl ~lJlm ImIJfinJlJDmlInDJ
EJ52-1997-617

Journal of the Chinese Chemical Society, 1997, 44, 61~- b23 617

Heterocycles from Pyrazoloylhydroximoyl Chloride: Synthesis of Certain
Quinoxaline, Benzothiadlazine, Benzoxadiazine, Quinazolinone,

Imidazo[1 ,2~a]pyridlne, Imidazo[1,2..a]pyrimidine, Isoxazole,
Pyrazolo[3,4-djpyridazine and Pyrrolldlno[3,4~dJisoxazolin--4,6·dione

Derivatives
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3-Ethoxyearbonyl-5-mcthyl-l-(4-methylphenyl)-4-pyrazoloylhydroximoyl chloride (1) reacted with 0­

phenylenediamine, o-aminothiophenol, o-aminophenol and methyl anthranilate to afford 3-nitrosoquinox­
aline, benzothiadiazine, benzoxadiazine, and 3-hydroxyquinazoline, respectively. Imidazo[I,2-a]pyridine,
imidazo[I,2-a]pyrimidine and isoxazoJe 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 pyrroJidino[3,4-d]isoxazolines derivatives were also synthesized. The structures of the
newly synthesized compounds were established on the basis of spectral data and alternate synthesis when­
ever possible.

Pyrazoles have been reported to have different biologi­

cal activities, e.g. analgesic, antipyratic, antiinftamatory
and antibacterial properties ,1,4 Imidazo] 1,2-alpyrimidines

have been reported to posses analgesic, antiinflamatory and

antiviral properties."? Also, several isoxazole derivatives
have been mvestigated for therapeutic uses, especially as

tranquilizing agents and eNS regulants," In conjunction

with our previous work,9'lS we report herein the synthesis

and utilization of pyrazoloylhydroxrmoyl chloride 1 in het­

erocyclic synthesis for biological evaluation.

RESULTS AND DISCUSSION

Treatment of hydroximoyl chloride 1 with o-phenyle­
nediamine, in ethanol at room temperature, gave a single

product as evidenced by Tl.C. This product could be 1,2,4­

bcnzotriazme 2 or quinoxaline 3 as depicted in Scheme I.
The IR (em") 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-etboxycarbonyl-5-methyl-l-(4-methylphenyl)pyrazol­

4-oyl]-4H-3-oximoquinoxaline (3). Compound 3 exists in
the isomeric structure 4. Similarly, the reaction of 1 with
each of 2-aminothiophcnol and 2-aminophcnol, in ethanol

at room temperature, afforded bcnzothiadiazine Sa and ben­

zoxadiazine 5b, respectively (el Scheme I). The isomeric

structure 6 was readily ruled out on the basis of elemental
and spectral data. Thus, the IR (em") spectrum of Sa, for

example, showed absorption bands at 1728 and 1691 due to

the two carbonyl groups. Its 'H NMR (o ppm) spectrum re­

vealed signals at 1,18 (s, 3H, rn~CH2)' 2.31 (s, 3H, CH3-p),
2.41 (s, 3H. pyrazole CS-CH3) , 4.23 (q, 2H, CH3!:H.2) and
7.25-7.69 (m, 9H, ArH's andNH).

Scheme I

RX~:O .-\~:o RtX)
x 011 l<

OR ~
,,",b• Sa.b

1 ~fl r

,xp
~X;o] .JyCl.,

D.

J 1 7a,b

5,6a, X.S

-~l5.61>, X=O,a. R'-!l'

·Y:o
'Ib, R'~

-II .~ft ..~
2 a

When 1 was treated with anthranilic acid or its methyl

ester, in ethanol, it gave compounds 7a,b, respectively. The

structure of these products were in agreement with both ele­
mental and spectral data. Thus the IR (em") spectrum of7a

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). lH NMR (8 ppm) spectrum for compound 7a
showed signals at 1.04 (t: 3H, ClliCH2) , 2.52 (s, 6H,
C6fLCfu-p and pyrazole CS-CH3) , 4.09 (q, 2H, CH3C1:h),
6.65-7.81 (m, 9H, ArH's and NH), 10.04 (s, IH, NOH) and
at 10.95 (s, lH, COOH). IH NMR (8 ppm) spectrum for
compound 7b showed signals at 1.25 (t, 3H, QLCH2) , 2.41
(s, 3R, C6fuClh-p), 2.44 (s, 3H, pyrazole CS-CH3) , 3.89 (s,
3H, mOCO), 4.21 (q, 2H, CH3CH2), 6.91-7.99 (m, 8H,
ArH's), 8.43 (s, br, IH, NH) and at 10.12 (s, m, NOH).

Compound 7b was converted to 2~[3-ethoxycarbonyl-5­

methyl-l-(4-methylphenyl)pyrazol-4-oyJ]-3-hydroxy-4­
(3H)-quinazoiinone 8 via loss of one molecule of methanol,
by boiling in xylene.

On the other hand, treatment of J 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-methy1-1-(4-methyl­
phenyl)pyrazol-4-yl]-3-nittosoimidazo[1,2-0]pyridine (I2a)

(cf. Scheme II). The triazolopyridine structure 10 was read­
ily ruled out since nitroso absorption, in theregion 1580 em",

was observed in the IR spectrum of the product. Structure
11 was also rejected because the reaction of 2-aminopyrid­
ine with n-haloketones was reported to yield 2-substituted
imidazo[I,2-a]pyridine rather than the corresponding 3­
substituted analogs." Furthermore, nitrosation of 2-pyra­
zolylimidazo[l,2-a] pyridine 13, with sodium nitrite in ace­

tic acid, gave a product identical in all aspects with 12a.

alkyl or aryl substituents in the 5-position. 17 Thus, the addi­
tion of compound t to acetylacetone (14a), in ethanolic so­
dium ethoxide solution at room temperature, yielded 4-ace­
tyl-5-methyl-3-[3-ethoxycarbonyl-5-methyl-l-(4-methy1­
phenylj-d-oyljisoxazole (15a). The structure of 15a was es­

tablished on the basis of its elemental analysis and spectral
data. Thus its lH NMR (8 ppm) spectrum showed signals at
1.25 (t, 3H, QLCH2) ; 2.42 (s, 3H, CofuClL-p); 2.49 (s, 3H,
pyrazole Cs·CH3); 2.52 (s, 3H, isoxazole CS-CH3); 2.70 (s,
3H, CH3CO); 4.23 (q, 2H, CH3Qh), and 7.33 (m, 4H,

ArH's). The IR (cm') spectrum revealed bands at 1751,

1690 and 1665 due to ester, acetyl and pyrazoloyl carbonyls,
respectively. Similarly, compound 1 reacted with each of
benzoyl acetone, dibenzoylmethane, acetoacetanilide, ben­
zoylacetonitrite, malononitriJe, ~-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 (ef. Scheme Ill).
Evidence for the assigned structures were provided via their
elemental and spectral data. Thus the IR (em") spectrum of
ISf showed absorption bands at 3345, 3270 (NH2) , 223 I
(eN), 1725 (CO ester) and 1667 (CO). Its lH NMR (0 ppm)
spectrum revealed signals at 1.35 (t, 3H, .cH3CH1); 2.42 (s,
3H, C6fLCH3-P); 2.49 (s, 3H, pyrazole CS-CH3); 4.42 (q,
2H, CH3C!h); 5.60 (s, br, 2H, NH2) 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-d]pyridazine derivatives J6a-g, respectively.

The structure of the products was elucidated by their ele­
mental and spectral data. The characteristic ethoxycarbonyl
signals were absent in the 'H l'!MR spectra of 16a-g. Struc­
ture 17 was readily ruled out on the basis of spectral studies
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Similarly, the reaction of 1 with two equivalents of 2­
aminopyrimidme (9b), in ethanol at room temperature, pro­
duced 2-[3-ethoxycarbonyl-5-methyl-l-(4-methylphenyl)­
pyrazol-4-yl]-3-nitrosoimidazo[I,2-aJpyrimidine (12b) in a

quantitative yield. Structure 12 was in agreement with both
elemental and spectral data.

The reaction of hydroximoyl halides witb doubly acti­

vated methylene compounds provides a regiospecific syn­
thesis of isoxazole derivatives containing a wide variety of
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and elemental 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·(jn boiling

toluene afforded 5-aryl-3-[3-ethoxycarbonyl-S-methyJ-J -(4­

melhylphenyl)pyrazol-4-oyl]pyrrolidino[3,4-d]isoxazoline­
4,6-diones 19a-f (cf Scheme IV). Structure 19 was estab­

lished on the basis of elemental analyses and spectral data.
For example, the lH NMR (5 ppm) spectrum of 19a showed

signals at 1.30 (t, 3H, CfuCH2) ; 2.42 (s, 3H, CJ4CH3-p);

2.45 (s, 3H, pyrazole CS-CH3) ; 4.47 (q, 2H, CH 3ClL); 5.12
(d, IH, isoxazoline H-4), 5.69 (d, IH, isoxazoline H-5) and

7.10-7.40 (m, 9H, ArI-I's). The IR spectra of 19 showed ab­

sorption bands at 1790-1640 em", attributed to the presence

of (-CO-NR-CO-) grouping and ester and conjugated car­

bonyls.

Scheme IV
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TMS as internal reference. Elemental analyses were carried

out at the Microanalytical Center at Cairo University. 4­

Acetyl-3-ethoxycarbonyl-l-(4-methylphenyl)-5-methyl­

pyrazole" and 4-bromoacetyl-3-ethoxycarbonyl-5-methy­
1-(4-methy lpheny l)pyrazole19 were prepared as described in

the litraturc.

3-Ethoxycarbonyl.5-methyl-l·(4-methylphenyl)pyrazolo­

4-oyl Hydroximoyl Chloride (I)
To a solution of 1-[3-ethoxycarbonyl-5-methyl-I-(4­

methyIphenyl)pyrazoloy1-4-yl]ethane-l-one-dimethyIsulfoniurn

bromide (17.1 g, 40 mmol), sodium nitrite (3.5 g. 50 mmol)

in water (50 mL) and dioxane (50 mL); 100 mL cone. HCI
was added with stirring over a period of I h at room tem­

perature. Stirring was continued for 2 h to produce a pale

yellow solid which was collected by filtration and crystal­

lized from benzene to give 1.

R~O0

N~ N-Ar-
\0

o
1911.-f

a, Ar..c;"K;
b. Ar..c;"II"CIIJ-p
c. Ar=C" II" OCII]-p
d, Ar=Co II" f'-p
a, Ar.Co a.Br-p
f. Ar=CoH..Clr2,4

1

Synthesis of 4, 5a,b. and 7a,h
A mixture of 1 (1.7 g. 5 mmol) and the appropriate bi­

functional compounds (o-phynelendiamine, o-aminothio­

phenol, o-aminophenol, anthranilic acid or methyl anthra­

nilate) (5 mmol each) in ethanol (20 mL) was stirred for 2 h

and left overnight at room temperature. The resulting solid

(or precipitated by dilution with water) was collected.
washed with water and crystallized from ethanol to give 4,

5a,h and 7a,b, respectively.

Similarly. the reaction of 1 with acrylamide, in boiling

toluene, afforded 5-carboxamido-3-[3-ethoxycarbonyl-5­
methyl-l-(4-methylphenyl)pyrazol-4-oyl]-ll2-rsoxazolinc­
(20). Elemental and spectral data were consistent with the
assigned structure. The Ill. NMR (5 ppm) spectrum oUO re­

vealed signals at 1.33 «, 3H, caCH2); 2.40 (s, 3H,

C6I-LCH3-P); 2.56 (s, 3H. pyrazole CS-CH3); 3.66 (d, 2H,
isoxazoline H-4); 4.31 (q, 2B, CIhClh); 5.16 (t, lH, isoxa­
zoliue U-S); 6.2 (s, br, 2B, Nll.2) and 7.1-7.4 (m, 4H, ArB's).

Its IR spectrum (em") exhibits bands at 3371-3190, 1735.

and 1685due 10 the amino and carbonyl groups.

EXPERIMENTAL SECTION

M.p.s were determined on an Electrothermal melting

point apparatus. IR spectra were recorded (KBr) on a Shi­

madzu Ff-IR 8201 PC spectrophotometer. IH NMR spectra
were recorded on a Varian Gemini 200 MHz spectrometer

and chemical shifts were expressed in 0 (ppm) units using

Synthesis of the Quinazolinone Dertvative 8
A solution of 7h (I g) in dry xylene (IS mL) was

heated under reflux for 2 h. The resulting precipitate, after

cooling, was collected and crystallized from benzene to give

8.

3.Nitrosoimidazof1.2-a[pyrtdlne and 3·Nitrosoimidazo­

[1,2-a]pyrimidine, l23,h
Method A

A mixture of 1 (1.7 g. 5 mmol) and 2-,uninopyridine 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 (l 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 andAnalytical Dataof the Products 19a 174~75 C26H2~406 64.19 4.56 11.52

Compd. mpl'C Malec. formula 82 (486.48) 64.20 4.60 11.40
Analysis %

19b 242-43 C2,H24N40~ 64.79 4.83 11.19
No. Yield/% Molar mass/g CalcdJFound

C H N 72 (500.79) 64.70 4.70 11.00

19c 229-32 C27H24N407 62.79 4.68 10.85
1 171-73 CJJIJt;CIN304 54.94 4.61 12.01 79 (516.51) 62.60 4.60 11.00

70 (349.77) 54.60 4.50 11.90 19d 240-42 CullziFN406 61.90 4.20 11.11
4 280-83 C22H2.Ns03 65.50 5.24 17.35 76 (504.47) 61.60 4.20 11.00

72 (403.41) 65.30 5.10 17.20 1ge 237-39 C2oH21BrN406 55.23 3.74 9.91
58 230-32 C22H2oN403S 62.84 4.80 13.32 80 (565.39) 55.20 3.60 10.00

62 (420.49) 62.50 4.60 13.10 19f 220-23 CloHwClzN406 56.23 3.63 10.09
5b 127-30 CWI2oN404 65.34 4.99 13.85 78 (555.37) 56.10 3.60 10.00

85 (404.43) 65.00 4.60 13.60 20 180-83 C19H2oN40~ 59.37 5.24 14.57
78 208-10 C23H2zN406 61.33 4.92 12.44 78 (384.33) 59.50 5.10 14.30

62 (450.45) 61.00 4.80 12.30
7b 200-202 CWhJ~406 62.06 5.21 12.06

70 (464.48) 62.10 5.10 11.90
8 158-59 C23H2oN40S 63.88 4.66 12.96

65 (432.44) 63.70 4.60 13.10 2.[3'.Ethoxycarbonyl-5'.methyl~)'.(4.methylpbenyl)pyra.
12a 175-77 C21H19Ns03 64.77 4.92 17.99 zol-4'.yl]imidazo[I,2-a]pyridlne (13)

96 (389.42) 64.50 5.10 17.80 A mixture of 4-bromoacetyl-3-ethoxycarbonyl-5-
12b 228-230 C2oH1sN60 3 61.53 4.65 21.53

92 (390.40) 61.70 4.80 21.70 methyl-l-(4-methylphenyl)pyrazole (1.8 g, 5 mmol) and 2-

13 128-30 C211-hoN4~ 69.98 5.59 15.55 aminopyridine (0.9 g, 10 mmol) in ethanol (20 mL) was re-
60 (360.42) 69.80 5.30 15.10 fluxed for 2 h. The reaction mixture was cooled, diluted

158 128-30 C21H21N3Os 63.79 5.36 10.63 with water and the resulting solid was collected and crystal-
87 (395.42) 63.50 5.20 10.40

lized from acetone to give 13.ISh 144-46 C2dl2:JN30 s 68.26 sm 9.16
83 (457.49) 68.20 5.10 9.00

15c 146-47 C31fh~N30S 71.67 4.85 8.09 Synthesis of the Isoxazoles ISa-j
78 (519.56) 71.40 4.80 8.20 Acetylacetone, benzoyJacetone, dibenzoylmethane,

15d 175-76 CWI:wN40S 66.09 5.12 11.86 acetoacetanilide, benzoylacetonitrile, malononitrile, ~-ke-
80 (472.50) 65.80 5.00 11.60

tosulfones, ethyl cyanoacetate or ethyl acetoacetate (l4a.j)15e 157-60 C2sH2oN404 68.17 4.58 12.72
65 (440.46) 68.00 4.60 12.70 (5 mmoI) was added with stirring to an ethanolic solution of

15£ 190-92 CI9H17Ns04 60.15 4.52 18.46 sodium ethoxide obtained by dissolving sodium metal (0.11
72 (379.38) 59.90 4.50 18.30 g,5 mmol) in ethanol (20 mL). The hydroximoyJ chloride I

ISg 158-60 C30H2SN306S 64.85 4.54 7.56 (1.7 g, 5 mmoljwas added to the resulting solution, and stir-
86 (555.60) 64.70 4.60 7.40

ring was continued for 3 h. The reaction mixture was left atI5h 130-31 C31H27N306S 65.37 4.79 7.38
81 (S69.63) 65.30 4.60 7.30 room temperature overnight. The resulting solid was fil-

lSi 170-71 C21l-hzN.06 59.15 5.20 13.14 tered off, washed with water, and crystallized from ethanol
67 (426.42) 59.00 5.20 13.00 to give lSa-j, respectively.

lSj 170-73 C22H23N306 62.11 5.45 9.88
60 (425.44) 62.00 5.30 9.80

Synthesis of the Pyrazolo[3,4-d]pyridazines 16a.g163 265-66 Cl9H17Ns03 62.80 4.72 19.28
74 (363.37) 62.50 4.60 19.10 A mixture the appropriate isoxazoles 15a·g (5 mmol)

16b 242-45 C2sH.~s0J 67.76 4.50 16.46 and hydrazine hydrate (80%; 1 mL) in ethanol (20 mL) was
67 (425.44) 67.60 4.40 16.30 heated under reflux for 4 h; and the solvent was then evapo-

161' 318-20 C29H21Ns03 71.45 4.34 14.37 rated in vacuo. The solid was collected and crystallized
71 (487.51) 71.20 4.10 14.30

from ethanol or DMF to give 16a-g, respectively.Hid 320-23 C24H2oN603 65.45 4.58 19.08
70 (440.51) 65.10 4.40 19.00

16e >330 C23Hl~~ 67.64 3.95 20.58 Synthesis of 19a·( and 20
65 (408.42) 67.40 3.80 20.40 A solution of) (1.7 g, 5 mmol) and the appropriate N-

16f >330 CI1H13N,02 58.79 3.77 28.23 arylmaIeimide or ac.rylamide (5 mmol) in toluene (25 mL)
62 (347.33) 5850 350 28.00

16g 275-78 C28HzINs04S 64.23 4.04 13.38 was refluxed for 20 h. The solvent was evaporated under

61 (523.57) 64.10 3.90 13.70 vacuo. The resulting solid was collected and crystallized
from benzene to give 19a-( and 20, respectively.
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Table 2. Spectral Data of the Products

Compd. IRIcm'l
No. (selected lines)

1 3450 (OH), 1730 (CO
ester), 1690 (CO)

4 3381 (NH), 1712 (CO

ester), 1570 (N::::O)
Sa 3345 (NH), 1728.1691 (2

CO)

Sb 3328 (NH), 1746, 1661 (2
CO)

78 3400-2800 (OH, NH),
1733,172O,1664(3CO)

7b 3335 (NH), 1732, 1688 (2
CO)

8 3565 (OH). 1737. 1700 (2
CO)

128 1730 (CO), 1580 (NO)

12b 1721 (CO). 1537 (NO)
13 1735 (CO)
15a 1751,1690, 1665 (3 CO)

ISh 1715, 1690, 1664 (3 CO)

15c 1733,1665,1640 (3 CO)
15d 3420 (NH), 1730, 1672.

1655 (3 CO)

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

15f 3345,3270 (NH1) , 2231
(CN), 1725, 1667 (2 CO)

lSg 1733,1679 (2 CO)

ISh 1720,1667(2CO)

lSi 3370,3260 (NH1), 1750.
1730, 1672 (3 CO)
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IHNMR
olppm

1.13 «, 3H, CH3Cfu), 2.41 {s, 3H, C6H4CH3-p ); 2.49 (s, 3H,
pyrazole CS-CH3) ; 4.23 (q, 2H. CH:lQ12); 7.41 (m,4H.
ArH's) and 10.41 (s, IH, NOH).

1.18 «,3H. ClLCH2); 2.31 (s, 3H, CJl4CH3-p): 2.41 (s,3H,
pyrazole Cs-CH3) ; 4.23 (q, 2H. CH3Clli) and 7.25-7.69 (m,

9H, ArH's and NH protons).
1.00 (t, 3H, ClLCH1); 2.42 (s, 3H, CJLCl-h-p); 2.46 (5, 3H,

pyrazole CS-CH:l); 4.22 (q, 2H, CH3Qh) and 7.26-7.69 (m,
9H, ArH's and NH protons).

1.04 (t, 3H, ClLCH2); 2.52 (s, 6H. C6H4CH3-P and pyrazole
Cs-CH3) : 4.09 (q, 2H, CH3Clli; 6.65-7.81 (m, 9H, ArH's and
NH) and 10.04 (s, IH, NOH) and 10.95 (5, IH, COOH)

1.25 (t, 3H, CH3CH2): 2.41 (s, 3H, CJilCHJ-p); 2.44 (s, 3H,

pyrazole CS-CH3) ; 3.89 (s, 3H, CH3-OCO); 4.21 (q.2fT,
ClLCIh); 6.91-7.99 (m, 8M, ArH's); 8.43 (s, br, IH, NH) and

10.12 (5, IH, NOH).
0.98 (t. 3H, QhCH1) ; 2.44 (s, 3H, C6H.,CHJ-p): 2.64 (s, 3H,

pyrazole Cs-CH:l); 3.96 (q, 2H, CH3Qhl and 7.26-8.38 (rn,

9H. ArH's and NOH).
1.30 (t, 3H, ClLCH2); 2,42 (s, 3H, C6H4CH3-p); 2.52 (s, 3H,
pyrazole CS-CH3): 4.24 (q, 2H. CH 3Q h ) and 7.10-7.80 (m,
8H, ArH's).

1.25 (t, 3H, CH3CH2); 2,42 (s, 3H, CJl4CH3-P); 2.49 (s, 3H,

pyrazole c-cao. 2.52 (5, 31-1. isoxazole CS-CH3); 2.70 (s,
3H, CHsCO); 4.23 (q, 2H, CH:lGlhl and 7.33 (s, 4H, ArH's).
1.25 (t, 3H, OLCH2): 2.42 (s, 311, CtdLCH3~P); 2.49 (s, 311,
pyrawle Cs-CH3); 2.52 (s, 3H, isoxazole Cs-CH3); 2.70 (s,

3H, CH3CO); 4.23 (q, 2H, CH3lliz) and 7.1-7.7 (m, 911,
ArH's).

1.31 (t, 3H, QhCH2); 2.42 (s, 3H, C6ILCH3-p): 2.49 (s, 3H,

pyrazole Cs-CH3) ; 2.52 (s, 31-1, isoxazole Cs-CH3); 2.70 (s, 3H,

CH 3CO); 4.20(q, 2H,CH30 !l) and 7.2-8.2 (m, 9H, ArH's

andNH).

1.32 (t, 3H, QhCH2); 2.42 (5, 3H, C6H4CH:l-P);2.49 (s, 3H,

pyrazole CS-CH3); 4,22 (q, 2H, CH3Qh) and 7.2-7.6 (m, 9H,
ArH's).

1.50 (t, 3H, QLCH2): 2.42 (s, 3H, CtlfLCH3-p); 2.49 (s, 3H,
pyrazole CS-CH3); 4.42 (q, 21-1, CH3Clh; 5.60 (s, br, 21-1,

N1-I2) and 7.3-7.6 (rn, 411, ArH's).
1.30 (t, 3H, .QhCH2); 2.42 (s, 3H. C6H4CH3-p ): 2.49 (s, 3H,
pyrazole CS-CH3); 4.30 (q, 2H, CI-I3CH2) and 7.2-8.1 (m,
14H, ArH's).

1.27 (t. 31-1, ClhCH2); 2.42 [x, 61-1, two C6H4CI-I3-p ); 2.49 (5,

3H, pyrazole Cs-CH3); 4.30 (q, 2H, CH3Q !l) and 7.23-
7.80 (m, 131-1, ArH's).
1.29 (t, 31-1, gnCHz): 1.33 (l, 3H, ClLCI-I2); 2.42 (s, br, 2H,

NI-I2); 2.41 (s, 31-1, pyrazole CS-CH3); 2.49 (s, 3H,C~CH;­
p); 2.52 (s, 3H, isoxazole CS-CH3); 4.28 (q, 2H, CH3CH2);
4.36 (q, 2H, CHJCH2) and 7.30 (s, 4H, ArH's).
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Table 2, Continued

Zohdi et al.

15j

16a

16b

1&

16d

16e

16£

16g

19a

19b

19c

19d

1ge

19£

20

1750, 1730, 1673 (3 CO)

3240 (NH), 1696, 1646 (2

CO)

1693, 1650 (2 CO)

3193 (NH), 1749,1667 (2

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

3430 (NH), 2235 (CN),
1682 (CO)

3435 (NH), 2200 (CN),

1692 (CO)
3115 (NH), 1680 (CO)

1793.1737, 1721,1660
(CO)

1784, 1727, 1713, 1654
(CO)

1792,1728,1710,1659
(CO)

1780.1730, 1719,1650
(CO)

1792,1732, 1708, 1651
(CO)

1796, 1736. 1713, 1655
(CO)

3371-3190 (NH2). 1739.

1700 (2 CO)

1.28 (t, 3H, QLCH2); 1.34 (t, 3H, CH3CH2): 2.43 (s, 3H,
C6lLCH3-p); 2.49 (s, 3H, pyrazole C5-CH3) : 2.52 (s, 3H,

isoxazole Cs-CH3); 4.29 (q, 2H, CH3Cfu); 4.36 (q, 2H,

CH3C!h) and 7.32 (s, 4H, ArH's).
2.20 (s, 3H, C6H4CH3-p); 2.45 (5, 3H, pyrazole Cs-CH3):
2.70 (s, 3H. isoxazole CyCH3); 2.98 (s, 3H. 4-acetylisoxawle);

6.20 (5, br, IH. NH) and 7.3-7.6 (mAH, ArH's).

2.35 (s, 3H, C6H4CH3-p); 2.42 (s, 3H, pyrazole CS-CH3);
2.45 (5, 3H, isoxazole Cs-CH3); 2.70 (s, 3H, 4-acetylisoxazole);
5.90 (s, br, IH, NH) and 7.0-7.6 (m, 9H, ArH's).

2.30 (s, 3H, C6H4CH3-p); 2.54 (5, 3H, pyrazole Cs-Cl-!J);

5.90 (s, br, lH, NH) and 7.3-7.8 (m, 9H. ArH's).

2.44(s, 3H, ~H4CH3-P); 2.74 (s, 3H, pyrazole CS-CH3);
2.58 (s, 3H, isoxazole CS-CH3); 7.2-7.6 (m, 9H, ArH's);

10.2 (s, br, lH, NH) and 12.8 (s, br, lH' NH).

2.42 (s, 3H, C6lLCH3-p); 2.50 (5, 3H, pyrazole CS-CH3) and
7.1-7.8 (m, lOR ArH's and NH).

2.42 (s, 3H, C6lLCH3-p); 2.49 (s, 3H, pyrazole CS-CH3);
5.60 (s, br, 2H, NH 2) and 7.2-7,8 (m, 5H, ArH's),

2.32 (s, 3H, C6lLCH3-p): 2.45 (s, 3H, pyrazole Cs-CH3) and
7.2-8.1 (m, ISH, ArH's and NH).

1.30 (t. 3H, ClLCH2); 2.42 (5, 3H. C6H4CH3-p ): 2.45 (s, 3H.
pyrazolcCs-CH3) ; 4.47 (q, 2H, CH 3Clh); 5.12 (d, IH,

. isoxazolineH-4); 5,69 (d, IH, isoxazoline H-5) and 7.1­
7.4 (rn, 9H, ArH·s).

1.22 (t, 3H, QhCH2); 2.42 (s, 6H, two C6lLCH3-p ); 2.47 (s,

3M, pyrazole Cs-CH3) ; 4.22 (q, 2H, CH3CH2); 5.16 (d, IH,
isoxazoline H-4); 5.84 (d. in. isoxazolinc H-5) and 7.29­
7.54 (m, 8H, ArH's).
1,25 (t. 3H, QbCH2); 2.40 (s, 3H, C6H4CH3-P); 2.44 (s, 3H,

pyrazole Cs-CH3); 3.77 (s, 3H, C6H4CH30-p); 4.20 (q, 2H,
CH3C!h); 5.09 (d, Ill, isoxazoline H-4); 5.&9 (d. IH,

isoxazoline H-5) and 7,32-7,52 (m, 8H, ArH's),

1.28 (t, 3H, ClhCHz); 2.45 (s, 3H, C~H4CH3-P): 2.50 (s, 3H,

pyrazole Cs-CH3) ; 4.29 (q, 2H, CH3CH2); 5.10 (d, lH,
isoxazoline H-4); 5.78 (d. IH, isoxazoline H-5) and 7,21­
7.49 (m, 8H, ArH's).

1,33 (t. 3H, CH3CH2) ; 2.40 (s, 3H. C~H4CH3-P): 2.56 (s, 3H.

pyrazole Cs-CH3) ; 3.66 (d, 211, isoxazoline H-4); 4.31 (q, 2n,
CH 3C!h; 5,16 (t, IH. isoxazoline H-5); 6.2 (s, hr, 2H, NH2)

and 7.1-7.4 (m, 4H, ArH's)_
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