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Chemistry of Pyrazolines. Part VI. Synthesis of Some New Pyrazolines
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Summary: Substituted 2-pyrazolines have been prepared by the reaction of chalcones with hydrazines in dif-
ferent media, benzenesulfonyl hydrazide and acyl-hydrazines. The pyrazolines are converted to benzoyl, benzyl
derivatives, Mannich bases and to 4-bromopyrazoles. Chalcone dibromide is converted to isoxazole.

Introduction

Previous reports [1-3] dealing with the synthesis
and pharmacological screening of pyrazolines
revealed that some of these compounds exhibited a
local anesthetic activity. This paper deals with the
preparation of a new series of pyrazolines. The syn-
thesis of 2-pyrazoline derivatives II-XII are outlined
in Scheme 1.

Reaction of Ia-¢ with hydrazine hydrate, phenyl-
hydrazine and benzenesulfonyl hydrazide in ethanol
gave the corresponding pyrazolines Ila-¢, Ma-¢ and
IVa-¢, respectively.

The 1-acetyl, 1-formyl, 1-propionyl and 1-butyryl
derivatives V, Via-¢, VIIa,b and VIIIab respectively
were prepared from the crude pyrazoline II through
the action of acetic, formic, propionic and butyric
acids respectively. Alternatively, the 1- acyl com-
pounds V-VIII were obtained directly from the chal-
cone I and hydrazine hydrate in appropriate acid, as
solvent,

The 'H-NMR (DMSO-ds) spectrum of V
showed signals at 7.5-6.5 (7H, m, ArzH), 5.74 (2H,
$,0CH20), 5.17 (1H, q, Cs-Pyrazoline), 3.62 (H, s,
OCH3), 292 (1H, d, Cs-pyrazoline), 2.62 (1H, d, Cy-
pyrazoline), 2.10 (3H, s, COCH3).

The reaction of the crude parent 2-pyrazolines 11
with benzenesulfonyl chloride in pyridine afforded an
alternative preparation of the 1-benzenesulfonyl

pyrazolines IV, above, whereas with benzoyl chloride
the 1-benzoyl derivatives IXa-¢ were obtained. The
latter compounds were reduced with  lithium
Aluminium hydride to the 1-benzyl derivatives Xa-b;
this is in accordance with our previous results [4].
The 1-benzyl derivatives were also obtained by N-
alkylation of crude Ila,b with benzyl bromide in
acetone in the presence of potassium carbonate, Sig-
nificantly, chalcones Ia-¢ react with benzoylhydrazine
ia refluxing butanol to give pyrazolines IXg-¢ which
were identified by direct comparison with authentic
samples (mp, mixed mp and IR). Similarily, the reac-
tion of chalcones Ia-¢ with nicotinoylhydrazine af-
forded the pyrazolines Xla-b. The reaction is
analogous to that involving acetylenic ketones and
acylhydrazines giving pyrazoles [5]

Treatment of methanolic solution of pyrazolines
Ha-b with secondary amine, namely piperidine and
aqueous formaldehyde yielded N-Mannich bases
Xlla-b. Attempted a-bromination of the parent
pyrazolines I with bromine in chloroform solution
gave the corresponding 4-bromopyrazoles XIla-h
presumably via dibromination followed by elimina-
tion of hydrogen bromide through the nucleophilic
action of the N-1 lone pair of electrons. This is in ac-
cordance with the results obtained by D’yakonov [6].

When the chalcone Iz was condensed with
hydroxylamine hydrochloride in pyridine, the
isoxazoline derivative XIV was obtained.
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Table 1: Characterisation of the new Compounds
Compound M.P.°C Yields % M.Formula Analysis % (Found/ Calc.)
Mwt MWt C H N
Illa 130 8s C23H20N203 7380 550 7.60
372 7419 538 753
IIb 155 83 CzH19CIN20 7290 540 7.80
3625 72.83 5.4 .72
Ilc 200 87 CzH17CIN20; 6990  4.60 7.70
37%.5 70.12 524 772
IVa 190 89 C23sH2oN205S 6310 450 6.50
436 6330 459 642
Vb 170 87 Cz2H19CIN2038 6210 4.60 6.80
425 6190 445 6.57
IVe 205 9 C2H17CIN204S 5970 400 6.30
4405 5993 386 6.36
v 140 65 C1oH16N204 6740 530 8.50
338 6746 533 8.28
VIa 142 7 Ci8H16N204 6780 510 8.80
324 66.67 494 8.64
Vib 158 76 Cu7H15Cl N202 65.10  4.80 9.10
3145 6486 477 8.90
Vic 105 80 Ci7H13CIN203 62.30 4.10 850
3285 62.10 3.96 8.52
Vila 125 69 C20H20N204 6790 570 8.20
352 68.18 5.68 7.95
VIIb 130 12 C19H19CIN202 66.50 580 7.90
3425 6657 555 8.18
VIiia 105 68 C21H2N204 69.10 5.80 7.60
366 68.85 6.01 7.65
VIIIb 120 65 C2H21CIN;O, 67.50 6.10 7.90
356.5 67.32 5.89 7.85
IXa 105 67 C2aH20N20 71.80 S.10 6.80
352 7200 500 7.00
IXb 125 60 C2H19CIN202 70.70 4.70 7.30
3905 70.68 487 717
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Continued Table 1:
Compound M.P.°C Yields % M.Formula Analysis % (Found/ Calc.)
M.Wt. c H N
IXc 130 80 C23H17CIN203 6820 440 7.10
4045 6823 420 692
Xa 115 83 CuH2N203 74.80 5.80 4.40
370 7461 570 725
Xb 98 81 C23H21CIN20 73.40 5.60 7.70
3765 7331 558 744
Xla 170 85 C23H15N304 6860 470 1050
385 6883 474 1047
XIb 120 92 C22H16CIN3O3 6490 410 10.30
4055 6510 395 10.36
Xlla 85 48 C2sHzN303 7040 710 10.70
393 7023 687 10.69
XIib 7 50 C2H2%CINIO 6870 690 11.10
3835 6884 678 10.95
XIlla 180 % C17H13BrN203 5470 340 770
373 5469 349 751
Xillb 230 88 C16H12BrCIN2O 5270 310 770
3635 5282 330 7.70
b.1\" 165 70 C17H15NO4 68.90 4.90 4.80
597 6869 505 4m
XVI1 158 73 C17H13NO4 68.90 4.50 490
295 6915 441 475

As a point of interest, the chalcone dibromide
XV was condensed with hydroxylamine
hydrochloride in boiling acetic acid, where the
isoxazole derivative XVI was obtained.

Experimental

Meclting points are uncorrected, LR. spectra
were measured on a Beckmann IR-20 infrared
Spectrophotometer in KBr. The 1H.NMR spectrum
of compound V on a Varian $-60 T instrument using

TMS as an internal standard. All the compounds
were crystallized from ethanc except for Illg, IVa,
IVh, IXb(benzene), IXa (Pet.cther) and Xa (acetic
acid).

Preparation of pyrazolines IIa-, Illa-¢ IVa-G IXa-c
and XIa-b

To a solution of chalcone I (0.01 mol) in ethanol
and/or butanol (20 ml), hydrazine hydrate, phenyl-

hydrazine, benzenesulfonyl hydrazide, benzoyl
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hydrazine or nicotinoyl hydrazine (0.01 mol) was
added. The reaction mixture was refluxed for 5 hrs.
and then cooled to give solid Ila-c, Ma-¢, IVa-¢, IXa-
¢ or Xla-b respectively. The IR spectra of Illa-c,
IVa-¢, IXa-¢ and XIa-b showed bands at 1625-1580
cm’! (»C=N), those of IXa-¢, and Xla-b showed
bands at 1660-1635 cm™ (»C=0) and those of [Va-¢
showed bands at 1355-1335 cm™! (1503).

Freparation of pyrazolines v, VIa-¢ Vila-bhand VIII g-
b

To a solution of chalcone I (0.01 mol) in acetic,
formic, propionic or butyric acid (20 ml), hydrazine
hydrate (0.01 mol) was added and the reaction mix-
ture refluxed for 5 hrs. Cooling and evaporation of
the solvent afforded solid V, Vla-¢, VIla-b or VIlIa-
b. THe IR spectra of V, Vla-¢, VIig-h and VIlIag-b
showed bands at 1605-1585 em’l(vC =N) and 1650-
1635cm™ (v C=0).

Preparation of l-acl-2-pyrazolines V, VIa-¢ VIIa-b
and VIIIa-h

A solution of II in acetic, formic, propionic or
butyric acid (20 ml) was refluxed for 5 hrs. Cooling
and evaporation of the solvent gave V, Vla-¢, VIla-b
or VIIla-b as solids. The IR spectra of V, VIa-¢,
VIla-b and VIIla-b showed bands at 1640-1650 cm'!
(»C=0) and at 1580-1605 cm™ (vC = N).

Preparation of IVa-c and IXa-c

A solution of 11(0.01 mol) in pyridine (10 ml) was
treated with benzenesulfonyl or benzoyl chloride
(001 moly and the reaction mixture heated on a
water-bath for 2 hrs., cooled and poured into dilL. HCI
to give solid IVa-¢ or IXa-c.

Preparation of Xa-b

A mixture of IX3 or IXb (0.01 mol) and lithium
aluminum hydride (0.1 mol) in dry ether (20 ml) was
refluxed for 5 hrs. and filtered while hot. Evaporation
of the solvent gave Xa or Xb as solids. The IR
spectra showed bands between 1605-1600 cm™ due
to (vC=N).
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Preparation of Xa and Xp

To a solution of Iia or Ih (0.01 mol) in acetone
(20 ml) containing anhyd. potassium carbonate (1g),
benzyl bromide (0.01 mol) was added and the reac-
tion mixture refluxed for 10 hrs. Filtration of the hot
reaction mixture followed by evaporation of the sol-
vent yielded Xa or Xp.

Preparation of the Mannich bases XIIa or XIIh

To a suspension of the pyrazolines I1a or TIh
(0.01 mol) and piperidine (0.02 ml) in methanol (20
ml), aqueous formaldehyde (35%, 2.5 ml) was added.
The reaction mixture was heated on a water-bath for
5 ars., kept overnight at room temperature and then
diluted with water. The resulting solid product was
crystallized to afford the N-Mannich bases XIIg or
XIIp.The IR spectra showed bands at 1610-1600 cm-!
dueto (¥ C=N),

Freparation of XIIa-b

A solution of pyrazoline IIa or Ib (0.01 mol) in
chloroform (20 ml) was treated with a solution of
bromine (0.03 mol) in chloroform (20 ml). The
product obtained was crystallized to give XIIIa or
XIIIb. The IR spectra showed bands at 1610-1600
em™! (v C=N) and 3420-3380 cm™! (» NH).

Preparation of XIV

A mixture of each of Ia (2 g), hydroxylamine
hydrochloride (1 g) and pyridine (20 ml) was heated
on a water-bath for 5 hrs., cooled and poured into
dil. HC1 to give XIV. The IR spectra showed bands
at 1610 cm™ due to (v C=N),

Preparation of XV

A mixture of XV (2 p), hydroxylamine
hydrochloride (1 g) and acetic acid (20 ml) was
refluxed for 5 hrs. The product that separated on
cooling was crystallized to give XVI. The IR spectra
showed bands at 1600 cm™ due to (¥ C=N).
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