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Abstract: Pyrrolidino[3,4-c]pyrazline and pyrazle deivatives wee g/ntheszed via reac-
tions of a substituted hydrazonoyl bromide with N-arylmaleimides and adive nethylene rea-
geants, respetively. Syntheszed yrazles wee readed wth hydrazne hydrate to give the
corresponding pyrazolo[3,4-d]pyridaznes.
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Introduction

Hydrazonoyl halides have keen widely employed in the synthesis of heterocyclic derivatives [2-5]. In
continuaion of our interestin the g/nthegs of heterocyclic systems containing a pyrazole moiety [6-10],
we report herein a fadle synthesis of pyrrolidino[3,4-c]pyrazline, pyrazle, and pyrazolo[3,4-
d]pyridazne derivatives.

Resaults and Disaussion

Treament of the hydrazonoyl bromide 1 [10] with the appopriate N-arylmaeimides 2a-c in benzene
containing triethylamine dforded pyrrolidino[3,4-d]pyrazolines 3a-c (cf. Sdheme 1). The dructures of
compounds 3a-c were onfirmed by their spetroscpic daa. For example, the *H NMR spetrum of 3a
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showed signals ab = 1.11 (t, 3H,_CHCH,); 2.33 (s, 3H, Ch); 2.41 (s, 3H, Ch); 4.12 (q, 2H,
CH,CHs); 5.20 (d, J=7Hz, 1H, pyrazoline H-4); 5.49 (d, J=7Hz, 1H, pyrazoline H-5) and 7.16-7.46 (m,
13H, ArH). The IR spectra dda-c were characterized by two widely separated bands in the region
1790-1690 cm assigned the CO-NAr-CO grouping [11].

Also, the hydrazonoyl bromide was reacted with each of malononitrile, ethyl cyanoacetate, diben-
zoylmethane, benzoylacetonitrile, acetoadédan andw-benzenesulfonylacetophenone in ethanolic so-
dium ethoxide to give substituted pyrazofesg (Scheme 1). Structurek-g were confirmed on the
basis of spectral data. For example, the IR spectrum of comphurelealed bands at 1720, 1685,
1660 cni (CO groups) and itH NMR spectrum showed signals@&t 1.23 (t, 3H, CHCH,); 2.32 (s,
3H, CH); 2.39 (s, 3H, Ch); 4.24 (g, 2H, CHCHg); 7.19-8.09 (m, 18H, ArH).
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Scheme 1.

Pyrazolesta,b and 4d-g were converted to the corresponding pyrazolof@pdsidazines6a,b and
6d-g, respectively, on boiling under reflux with hydrazine hydrate in ethanol. The structure of the prod-
ucts could conceivably be formulated as either 6. Based on analytical analyses and spectral data,
structures were ruled out. The formation of the products of t§mmn be explained via elimination of
water, to give the hydrazone intermedi@tavhich then readily cyclized to produét(cf. Scheme 2).
Alternatively, the formation of the product can be explained by formation of the hyd&fawed
by elimination of water to give pyrazolo[3,4-d]pyridazifeAll attempts to isolate intermediatésand
8 were unsuccessful.
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6a, X =CN, Y = NH,
b, X = CO,C,Hs, Y = NH,
d, X=CN, Y =CgHs
e, X = C4H;NHCO, Y = CH,
f, X = CgHsSO,, Y = C4H,
g, X = C,H,SO,, Y =R

Scheme 2.
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Experimental
General

All melting points were determined on an Electrothermal apparatus and are uncorrected. IR spectre
were recorded (KBr discs) on a Shimadzu FT-IR 8201 PC spectrophototheMMR spectra were
recorded in CDGlon a Varian Gemini 200 MHz spectrometer and chemical shifts are expressed in
o units using TMS as an internal reference. Elemental analyses were carried out at the Microanalytical
Center of the University of Cairo, Giza, Egypt. Hydrazonoyl bromidd®] andN-arylmaleimide2a-

c [12] were prepared as previously reported.

General procedure for the synthesis of 5-aryl-1-(4-chlorophenyl)-3-[3’-ethoxycarbonyl-5’-methyl-1’-
(4-tolyl)-4’-pyrazoloyl]pyrrolidino[3,4-c]pyrazoline-4,6-diones (3a-c)

A solution of the substituted hydrazonoyl bromitle2.5 g, 0.005 mmol), the appropriate N-
arylmaleimides2a-c (0.005 mol) and triethylamine (0.7 mL, 0.005 mol) in dry benzene (20 mL) was
refluxed for 3 h. The solvent was removed under vacuum and the residue triturated with petroleum
ether (b.p. 40/61C, 10 mL). The resulting solid was collected, washed and crystallized from acetic acid
or ethanol to giv8a-c (cf. Table 1).

General procedure for the synthesis of 4,5-disubstituted 1-(4-chlorophenyl)- 3-[3’-ethoxy-carbonyl-5’-
methyl-1’-(4-tolyl)-4’-pyrazoloyl]pyrazoles (4a-g)

The appropriate active methylene compound (malononitrile, ethyl cyanoacetate dibenzoylmethane,
benzoylacetonitrile, acetoaceiae, w-benzenesulfonylacetophenone, or ketosulfone. (0.005 mol) was
added to an ethanolic sodium ethoxide solution [prepared from sodium metal (0.11 g-atom) in absolute
ethanol (20 mL)]. After stirring for 10 minutes, the hydrazonoyl bromid2.5 g, 0.005 mol) was
added and stirring was continued for an additional 30 minutes. The reaction mixture was left overnight
at room temperature and the precipitated product was collected by filtration. The solid was washed with
water and recrystallized from ethanol to give the corresponding pyratee@gsespectively (cf. Table
1).

General procedure for the synthesis of 4,5-disubstituted 4-[1-(4-chlorophenyl)-3-pyrazolyl]-2,6-
dihydro-3-methyl-2-(4-tolyl)-pyrazolo[3,4-d]pyridazin-7-ones (6a,b,d-g)

The appropriate pyrazoledgb and4d-g) (0.005 mol) in a mixture of ethanol (20 mL) and hydra-
zine hydrate (0.75 mL, 0.015 mol) were refluxed for 4h, during which time the pyrazole dissolved and
the corresponding pyrazolo[3dpyridazine precipitated. The latter was collected, washed with water
and recrystallized from ethanol or dimethylformamide to g&,d-g (cf. Table 1).
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Table 1. Analytical data of the newly synthesized compounds.
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Compd Color Yield | M.P.,°C | Mol.Formula | % Analyses, Calcd. /Found
no. % Solvent Mol.Wt. C H N S
3a Yellowish 77 250-253 CgHz6CINsOs  64.48 4.40 11.75
green EtOH 596.05 64.70 4.30 11.60
3b Yellowish 78 228-230 Cg3H2sCINsOs 64.97 4.63 11.48
green EtOH 610.07 65.10 4.50 11.30
3c Yellowish 82 285-287 Cg3HxsCINsOs 63.31  4.51 11.19
green AcOH 626.07 63.10 4.50 11.00
da Yellow 85 208-10 CxH21CINgOs  61.41 4.33 17.19
EtOH 488.94 61.22 4.20 17.30
4b Colorless 80 243-245 CyHCINsOs  60.50 4.89 13.07
EtOH 535.99 60.60 4.90 12.90
4c Yellow 92 197-200 GCs3H2CIN,O, 70.64 4.65 8091
EtOH 629.12 70.60 4.40 8.80
4d Yellow 76 185-187 C3H24CINsO;  67.70 4.40 12.73
EtOH 550.02 67.90 4.30 12.80
de Yellow 69 175-178 CsH2sCINSO,  66.03 4.85 12.03
EtOH 582.06 66.10 5.00 11.90
4f Yellow 82 127-130 GCseH2oCINJOsS  65.01 4.39 842 4.82
EtOH 665.17 65.20 4.10 8.20 4.90
49 Brown 78 140-143 CyH3CINgO;S 63.57 4.73 10.11 3.86
EtOH 831.35 63.40 4.73 10.20 3.70
6a Orange 72 200-203 CyH;/CINgO  60.46 3.75 24.52
EtOH 456.90 60.20 3.90 24.70
6b Yellow 62 227-230 CpH2CIN/O;  59.58 4.40 19.46
EtOH 503.95 59.50 4.40 19.60
6d Colourless 70 310-12 CyHCIN;O  67.25 3.89 18.93
EtOH 517.98 67.30 4.10 18.80
6e Colourless 66 307-10 CsH24CIN;O, 65.51 4.40 17.83
EtOH 550.02 65.50 4.50 17.90
6f Yellow 73 197-200 C3H2:CINgOsS 64.50 3.98 13.27 5.60
EtOH 633.13 64.40 4.20 13.40 5.40
69 Yellow 78 320-22 CyH3sCINgOsS  63.11 441 14.02 4.44
EtOH 799.31 63.30 4.20 14.20 4.30
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Table 2. IR and'H-NMR spectroscopic data.

.
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Comp IR (cm™) '"H NMR (3 ppm)
no.
3a 1740-1720 and 1710- 1.11 (t, 3H, CHCHs); 2.33 (s, 3H, Ch); 2.41 (s, 3H, Ch);
1690 (CQO'’s) 4.12 (q, 2H, CHCHsy); 5.20 (d, 1H, pyrazoline H-4); 5.49
(d, 1H, pyrazoline H-5) and 7.16-7.46 (m, 13H, ArH).
3b 1.11 (t, 3H, CHCHy); 2.33 (s, 3H, Ch); 2.41 (s, 6H,
1740-1720 and 1710- 2CH;); 4.12 (q, 2H, CKCH;3); 5.02 (d, 1H, pyrazoline H-4
1690 (CQO'’s) 5.49 (d, 1H, pyrazoline H-5) and 7.14-7.46 (m, 12H, Arh
3c  1740-1720 and 1710- 1.11 (t, 3H, CHCHs); 2.33 (s, 3H, Ch); 2.41 (s, 3H, Ch);
1690 (CO’s) 4.92 (s, 3H, OCk); 4.12 (q, 2H, CHCHs); 5.02 (d, 1H,
pyrazoline H-4); 5.49 (d, 1H, pyrazoline H-5) and 7.14-7|
(m, 12H, ArH).
da  3292,3176 (NH); 2229 1.02 (t, 3H, CHCHj3); 2.40 (s, 3H, Ch); 2.43 (s, 3H, Ch);
(CN); 737, 1659 (CO'’s). 4.01 (g, 2H, CHCH); 7.14 (s, br., 2H, NE and 7.37-7.68
(m, 8H, ArH’s).
4b 3272, 3185 (NH), 1730, 1.02 (t, 3H, CHCH,); 1.10 (t, 3H, CHCH;); 2.40 (s, 3H,
1647 (CO’s). CHs); 2.43 (s, 3H, Ch); 4.01 (g, 2H, CHCHs); 4.21 (q,
2H, CHCHy); 7.14 (s, br., 2H, Nk and 7.37-7.68 (m, 8H
ArH).
4c 1720, 1685, 1660 (CO's) 1.23 (t, 3H, £LHH;); 2.32 (s, 3H, CH); 2.39 (s, 3H, Ch);
4.24 (q, 2H, CHCH;); 7.19-8.09 (m, 18H, ArH).
4d 2236 (CN); 1724, 1658 1.07 (t, 3H, CHCHsy); 2.42 (s, 3H, Ch); 2.49 (s, 3H, Ch);
(CO’s). 4.13 (q, 2H, CHCH;3); and 7.17-7.50 (m, 13H, ArH).
4e 3240 (NH); 1735, 1668 1.05 (t, 3H, CHCH,); 2.41 (s, 3H, Ch); 2.50 (s, 3H, Ch);
(CO’s). 2.75 (s, 3H, CH); 4.03 (q, 2H, CHCH,); 7.32-7.88 (m,
13H, ArH) and 11.64 (s, br., 1H, NH).
4f 1730,1667 (CO’s); 1.05 (t, 3H, CHCHjy); 2.34 (s, 3H, Ck); 2.44 (s, 3H, Ch);
1314,1140 (S@). 4.03 (q, 2H, CHCH;3); and 7.32-7.88 (m, 18H, ArH).
4g 1730, 1667 (CO’s) and 1.04 (t, 3H, CHCHjy); 1.14 (t, 3H, CHCHs); 2.39 (s, 6H,
1314, 1140 (S€). 2CHs); 2.43 (s, 6H, Ch); 4.02 (g, 2H, CHCHs); 4.12 (q,
2H, CHCHs) and 7.26-8.04 (m, 17H, ArH).
6a 3340, 3292, 3176 (NKH 2.43 (s, 3H, Ch); 2.55 (s, 3H, Ch); 6.90 (s, 2H, NH);
NH); 2220 (CN); 1668 7.04-7.65 (m, 8H, ArH) and 11.63 (s, 1H, NH).
(CO)
6b 3244 (NH); 1710, 1666 1.33 (t, 3H, CHCH;); 2.39 (s, 3H, Ch); 2.67 (s, 3H, Ch);
(CO). 4.12 (q, 2H, CHCHg); 6.22 (s, 2H, NE) and 7.00-7.79 (m,
8 H, ArH); 10.62 (s, 1H, NH).
6d 3345 (NH); 2233 (CN); 2.40 (s, 3H, Ch); 2.67 (s, 3H, Ck); 7.21-7.73 (m, 13H,
1674 (CO). ArH) and 12.65 (s, 1H, NH).
6e 3244 (NH); 1666 (CO)  2.39(s, 3H, G}2.67(s, 3H, Ch); 2.42(s, 3H, Ch); 7.00-
7.79(m, 13H, ArH); 10.62(s, 1H, NH) and 102.35(s, 1H,
NH)
6f 3222 (NH); 1663 (CO); 2.34 (s, 3H, ChH); 2.44 (s, 3H, Ch); 7.13-7.54 (m, 18H,
1314, 1140 (S€). ArH) and 10.33 (s, 1H, NH).
6g 3222 (NH); 1663 (CO); Insoluble
1314, 1140 (S€).
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