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SYNTHESIS AND REACTIONS OF 4-[3;,OXO-I-PHENYL-3-(P-SUBSTITUTED PHENYL)-
PROPYL]-1-[4-CHLORO-PHENYL)-2-(3-METHYL-S-OXO-2-PYRAZOLIN-I-YL)
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Compounds 4-[3-oxo-l-phenyl-3-(p-chloro or p-methoxyphenyl)-propyl]-I-[4-chlorophenyl)-2-(3-methyl-5-oxo-
2-pyrazolin-l-yl) ]-thiazole (II a-b) have been prepared. The reactions of compounds (II a-b) with hydrazines in etha-
nol and in acetic acid, hydroxylamine hydrochloride, aromatic aldehydes, zinc dust, Grignard reagents, P2SS and
polyphosphoric acid have been investigated.
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Introduction
Substituted pyrazolones and their applications as anti-

bacterial [I] herbicidal [21 and potent analgesic agents have
received considerable attention in recent years. Besides, they
were shown to be much less toxic than Dipyrone [3]
(Novalgin). Pyrazoles possess antibacterial [4] and virucidal
activities against encephlomyocarditis virus [5]. Pyrazolo-
thiazoles also have been reported to possess antibacterial ac-
tivity [6]. This promoted us to synthesize some new
pyrazolone derivatives through the nucleophilic addition of
4-(p-chlorophenyl)-2-(3-methyl-5-oxo-2-pyrazolin-l-
yl)thiazole (1) to cha1cones i.e. benzal p-chloroacetophenone
and/or benzal p-methoxy acetophenone and to study the be-
havior of the adducts [1,7-10] towards different reagents. The
synthesis of the new compounds are outlined in Scheme-L

Experimental
All melting points are uncorrected. I.R. spectra were re-

corded on Beckman spectrophotometer. The IHNMR spec-
tra were run on a varian A9()standard equipment using TMS
as an internal standard.

Preparation. of 4' -(p-clilorophenyl)-2-( I-methyl-Ssoxo-
2-pyrazolin-I -yl)thiazole( 1) A mixture of 0.01 mole of 4-(p-
chlorophenyl) thiazole and 0.02 mole of hydrazine hydrate
in 60 ml. ethanol was refluxed for 6 hr. The solid obtained
after concentration and cooling was recrystalized from the
proper solvent to give compound (1).

Reaction of compound (1) with benzal (4-01l10ro or 4-
methoxy) acetophenone> Formation of Michael adducts (ll
a-b). A mixture ofpyrazolone derivative (1) (0.01 mole) and
benzal (4-chloro or 4-methoxy) acetophenone (0.01 mole) in
ethanol (40 ml) in presence of few drops of piperidine was
heated under reflux for 6 hr. The solid obtained after cooling
was crystallized from the suitable solvent (Table 1).

Condensation of compounds (ll a-b) with hydrazines
A) In ethanol:- Formation of the corresponding hydrazone
(llI a-b). To a solution of II a-b (O.ot mole) in ethanol (40
ml) the appropriate hydrazine (0.01 mole) namely hydrazine
hydrate and/or phenyl hydrazine was added and the mixture
was refluxed for 6 hr. The solid obtained after cooling was
crystallized from the suitable solvent (Table 1).

B) In acetic acid: Formation of-I-acetyl or phenyl 3,5-
diaryl-Z-pyrazolines (IV a-d). A mixture of compounds II
a-b (O.ot mole) in acetic acid (40 ml) and hydrazines (0.01
mole) namely hydrazine hydrate and/or phenyl hydrazine was
heated under reflux for 6hr. The solid products obtained after
cooling were crystallized from the proper solvent (Table 1).

- Condensation of compounds (ll a-b) with hydroxy-
lamine hydrochloride:- Formation of the corresponding
oximes (Va-b). A mixture of II a-b (0.01 mole), hydroxy-
lamine hydrochloride (O.Olmole) and sodium acetate (3g) in
ethanol (40ml.) was heated under reflux for 6 hrs. The prod-
uct obtained after cooling was washed 3 times with water
then recrystallized from the suitable solvent (Table I).

Condensation of compounds (II a-b) with aromatic al-
dehydes:-Formation of 4-( 3-aryl-2-aroyl-I -phenyl-2-
propenyl-I -(4' -p-chlorophenyl)-2' -( 3-methyl-5-oxo-2-
pyrazolin-l-yl) thiazole (VI a-d). A solution of IIa-b (O.ot
mole) in ethanol (40ml), few drops of piperidine and aro-
matic aldehydes (O.Olmole) namely benzaldehyde and/or
anisaldehyde was heated under reflux for 6hr. The soild ob-
tained after cooling was recrystallized from the suitable sol-
vent (Table 1).

Reduction of compounds (II a-b) with zinc dust / acetic
acid:- Formation of the corresponding secondary alcohols
(Vll a-b). A mixture of II a-b (0.01 mole) and zinc dust (5g)
in acetic acid (40ml) was heated under reflux for 6hr. The
unreacted zinc was filtered and the filtrate was concentrated.
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The solid product obtained after cooling was recrystallized
from the suitable solvent (Table 1).

Action VOf Grignard reagent on compounds (II a-bu-
Formation oj carbinol derivatives (VIII a-d). A solution of II
a-b (0.01 mole) in dry toluene (40 ml) was treated with an
ethereal solution of ethyl magnesium iodide and/or phenyl
magnesium bromide (0.03 mole) in the course of 30 minutes.
The reaction mixture was refluxed on steam bath for lh, left
overnight then poured slowly on saturated solution of
ammonium chloride and extracted with ether. The ethereal
layer was separated and dried on anhydrous sodium sulphate,
filtered, evaporated and the oil obtained was solidified with
light petrol (40-60) and recrystallized from the suitable
solvent (Table 1).

Reaction of compounds (II a-b) with phophorous
pentasulphide.-Formauon of the corresponding thioxo-
derivatives (IX a-b). A mixture of II a-b (0.01 mole) and phos-
phorous pentasulphide (0.01 mole) in dry xylene (35 ml) was
heated under reflex for 6hr . The reaction mixture was fil-
tered off while hot. The xylene layer was concentrated, cooled
and the solid obtained after cooling was crystallized from the
suitable solvent (Table 1).

Scheme·1.
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TABLE1. ANALYTICALDATAOFCOMPOUNDS(I-X).
Compo M.P. Yield % Molecular Formula Elemental analysis

No °C Solvent (Mol. wt.) calc.! Found
C H N

I 270 74 CI3 HIONpSCI 53.5 3.46 14.4
(BuOH) (291.8) 53.2 3.13 14.2

IIa 224 68 C2KH21N3 02 SCl2 62.9 3.96 7.9
(Dioxane) (534.5) 62.7 3.75 7.7

lIb 182 55 CZ9 H24N3 03 SCI 65.7 4.56 7.9
(Dioxane) (530) 65.4 4.44 7.7

IlIa 191 64 C2KH23Ns OSCI2 61.3 4.23 12.8-
(EtOH) (548.5) 61.1 4.01 12.6

IIIb 163 59 C29H'26N~ 02 SCI 64.0 4.82 12.9
(BtOB) (544.1) 63.7 4.50 12.6

IIIc 293 53 C34H27Ns OSCI2 65.4 4.36 11.2
(Benzene) (624.6) 65.1 4.23 10.9

IIId 262 48 C3S H30Ns 02 SCI 67.8 4.88 11.3
(Benzene) (620.2) 67.6 4.65 11.1

IVa 247 68 CI7 HISNz OCI 68.3 5.06 9.4
(AcOH) (298.8) 68.1 4.84 9.2

IVb 215 57 CIKHI8 N202 73.5 6.16 9.5
(AcOH) (294.4) 73.3 6.04 9.2

IVc 231 61 CZIHI7 N2 CI 75.8 5.15 8.4
(Pet. ether) (332.8) 75.5 4.93 8.2

IVd 217 48 C22H20N2O 80.5 6.14 8.5
(Pet. ether) (328.4) 80.3 6.01 8.3

Va 253 71 C28Hn N4 02 SCIz 61.2 4.04 10.2
(EtOH) (549.5) 60.9 3.93 10.0

Vb 231 63 C29H25N4 03 SCI 63.9 4.62 10.3
(EtOH) (545.1) 63.6 4.31 10.1

VIa 275 63 C35H25N3 02 SCI2 67.5 4.05 6.7
(EtOH) (622.6) 67.2 3.83 6.5

Vlb 242 54 C36H28N3 03 SCI 70.0 4.57 6.8
(EtOH) (618.1) 69.8 4.26 6.5

Vlc 259 58 C36 H27N) 03 SCI2 66.3 4.17 6.3
(EtOH) (652.6) 66.1 4.05 6.1

Vld 217 50 C37H30N3 04 SCI 68.6 4.67 6.5
(EtOH) (648.2) 68.4 4.44 6.2

VIla 143 68 C28H23N302SCI2 62.7 4.32 7.8
(AcOH) (536.5) 62.5 4.01 7.6

VlIb 119 59 C29H26N3 03 SCI 65.5 4.93 7.9
(AcOH) (532.1) 65.2 4.82 7.6

VIlla 186 54 C30H27N3 02 SCI2 63.8 4.82 7.4
(Pet. ether) (564.5) 63.6 4.60 7.2

VIIIb 143 41 C31H30N303 SCI 66.5 5.40 7.5
(Pet. ether) (560.1) 66.2 5.11 7.2

VIIIc 253 43 C34HZ7 N3 o, scr, 66.7 4.44 6.9
(Pet. ether) (612.6) 66.5 4.32 6.7

VIIId 211 39 C3sH30N3 03 SCI 69.1 .4.97 6.9
(Pet. ether) (608.2) 68.8 4.76 6.6

IXa 164 59 C2KHZIN3 02 S2 CI 61.1 3.85 7.6
(Cont'd...)

(Table I Cont'd...)

(xylene) (550.5) 60.9 3.52 7.3
Xb 122 53 CZ9 H24N3 02 Sz CI 63.8 4.43 7.7

(546.1) 63.5 4.32 7.4
Xa 215 52 C28H19N30SC1265.1 3.71 8.1

(Pet. ether) (516.4) 64.9 3.50 7.8
Xb 164 43 C29HZ2 N3 02 SCI 68.0 4.33 8.2

(Pet! ether) (512) 67.7 4.01 8.0

- Pet. ether b.p 60/80°C

Reaction of compounds (II a-b) with polyphosphoric acid:
Formation of pyrazolopyran derivatives (X a-b). A mixture
of II a-b (1.5 gm) and polyphosphoric acid (20 ml) was heated
in an. oil bath at 220°C with occasional shaking for 2hr. The
contents were poured into crushed ice with stirring, extracted
with ether and the ethereal solution was washed with aque-
ous solution of sodium hydroxide (5%) then with water, the
ethereal solution was dried (anhydrous MgS04) then filtered
and evaporated to give a solid which was crystallized from
the suitable solvent (Table 1).

Results and Discussion
Thus, the reaction of benzal (4-chloro or 4-methoxy)

acetophenone with compound (1) in boiling ethanol and in
the presence of few drops of piperidine gave the Michael
adducts 4-[3-oxo-l-phenyl-3-(p-chloro or p-methoxy phenyl)
propyl]-1-4-(p-chlorophenyl]-2-(3-methyl-5-oxo-2-
pyrazolin-I-yl) thiazole (II a-b). Condensation of compounds
(II a-b) with hydrazine hydrate and/or phenyl hydrazine in
boiling ethanol gave the corresponding hydrazones; 4 -I 3-
(p-chloro or p-rnethoxy phenyl j-Le phenyl propyl -3-
hydrazone or phenyl hydrazone )]-1-[ 4-p-chlorophenyl-2-(3-
methyl-5-oxo-2-pyrazolin-l-yl) thiazole (III a-b). However,
condensation of (Ila-b) with hydrazine hydrate and/or phe-
nyl hydrazine in boiling acetic acid yielded two products;
one 4 (p-chlorophenyl)-2-(3-methyl-5-oxo-2-pyrazolin-l-yl)
thiazole (1) as a minor product and l-acetyl or phenyl-3- phe-
nyl-5- (p-chloro or p-methoxy phenyl)-2-pyrazolines (IV a-
d) major product. The latter was prepared authentically by
treatment of the chalcones namely banzai p-chloro and/ or
p-methoxy acetophenone with hydrazine hydrate and/or phe-
nyl hydrazine in boiling acetetic acid. The mechanism of this
reaction is illustrated in Scheme (2). On the other hand, con-
densation of compounds (II a-b) with hydroxylamine hydro-
chloride in boiling ethanol in the presence of sodium acetate
gave the corresponding oximes 4-[3-(p-chloro or p-methoxy
phenyl-l-phenyl-propyJ oxime]-l-[ 4-(p-chlo-rophenyl)-2-(3-
methyl-5-oxo-2-pyrazolin-l-yl] thiazole (V a-b).

Also, condensation of compound (II a-b) with aromatic.
aldehydes namely, benzaldehyde and/or anisaldehyde gave



30 M. M. HAMAD,S. A. SAIO, M. S. AMER,F. A. YASSINANDG. E. EL. GENDY

TABLE2. SPECfRALDATAOFTHE PREPAREDCOMPOUNDS
(II-X).

Comp
No.

Characteristic
IR Frequencies in crrr!

absorption
.IHNMR in 8 values

IIa IR: 1710 (C=O of pyrazolone), 1680 (C=O) and 1610
(C=N)

lIb IHNMR:- 2.3 (s; 3H,-CH3); 3.1 (rn; IH,-ICH ph); 3.3
(d; ru pyrazolone H); 3.5 (5; 3H, OCH3) 4.2 (d; 2H,-
!:HzCO) 7.1-8.1 (rn; 14H. 13 arorn Hand IH thiazole)

IlIa IR:-3320-3220 (NHz). 1700 (C=O ofpyrazo1one and 1615
(C=N)

IIIb I/-fNMR:- 2.2 (s; 3H, ~3); 2.9 (rn; JH, -CHph); 3.1 (d;
1H, pyrazoloneH); 3.4 (s; 3H,QQ!); 3.7 (d; 2H, -CHzCO)
6.4 (d; 2H. NH); 7. J5-8. J 1 (rn; 14H, 13 arorn, H ll!ll! IH
thiazoJe)

I1Ie IR:-3260 (NH), 1705 (C=O of pyrazolone) and 1605
(C=N)

lIld IHNMR:-2.2 (5; 3H, CH); 2.85 (rn; IH,- IQiph) 3.13
(d; 1H, pyrazo1one H); 3.26; (s, 3H QQ!3); 3.66 (d; 2H,-
ca, CO); 6.97-7.85 (rn; 19H, 18 arorn.H .IIllilIH thiazole)

IVa IR:- 1670 (C=O) and 1615 (C=N)
IR:- 1660 (C=O) and 1610 (C=N)

IVb IHNMR:- 2.51 (q; J H. lfu); 3.1 (q; 1H, Hb); 3.54 (s; 3H,
Ql3CO);

IVe 5.1 (q; 1H, .!:Ie) and at 6.75-7.75 (rn; 9H, l:!b); arorn 1:1)
IVd IHNMR:- 2.76 (d; 2H, CHiCO); 3.27 (5; 3H, OQ:!3) 3.58

(rn; IH- JCHph) and at 7.13-7.87 (rn; 12H, arorn, H)
Va IR:- 3400 (OH), 1710 (C=O) and 1610 (C=N)
Vb IHNMR:- 2.22 (s; 3H, CH3); 2.83 (rn; IH,-ICHph); 3.17

(d; 1H, pyrazolone H); 3.23 (s; 3H. OQl3); 3.96 (d; 2H,
lCHzC=N-OH); 6.65 (5; IH, QH and 6.86-7.66 (rn; 14H,
13 ilIQlD.Ji and IH thiazole)

VIa 'HNMR:- 2.22 (5; 3H, ca,» 2.83 (rn; lH,-IQ:!ph); 3.18
(d; IH, pyrazolone H); 6.65 (5; IH, C=C!:I.-) and at 7.19-
7.86 (rn; 14H. 13 arorn.H and IH thiazoie)

Vlb IR;- 1715 (C=O of pyrazolone), 1680 (C=O); 1630 (C=C)
and 1615 (C=N)

VIla IR:- 3500-3400 (OH) 1705 (C=O, pyrazolone) and 1605
(C=N)

VIlla IHNMR:- 1.13 (t; 3H. CHZ-CH); 1.91 (q; 2H, CHz-CH3)
2.16 (s: 3H, Qi3)' 2.3 (d; 2H, CHph)-CHz) 3.23 (rn; 1H,-
lQiph), 3.8 (d; 1H, pyrazolone H), 6.7 (5; 1H, OH), 7.11-
7.87 (14H, 13 arom.H and 1H thiazole)

VIIIb IR:- 3400 (OH) and 1705 (C=O) and1600 (C=N)
VIIIc IR:- 3450 (OH), 1720 (C=O) and 1615 (C=N)
VIIId 1HNMR:- 2.17 (s; 3H, -CH3), 2.45 (m; lH, CHph),

3.5 (s; 3H, OCH3) 3.82 (d; IH, pyrazolone H) and
7.12-7.93 (rn; 19H, 18H arom, and IH thiazole)

IXa IHNMR:- 2.14 (s; 3H, CH
3
), 2.45 (m; IH, -CHph),

2.72 (d; IH, pyrazolone H), 3.58 (d; 2H, -phCH-C~),
7.13-7.89(m; 14H, 13Harom, and IHthiazole)

IXb IR:- 1690 (C=O) 1470 (C=N) and 1350 (C=S)
(Cont'd ...)

(Table 2 Cont'd ...)

Xa IR:- Disappearance bands which explain the presence
of (C=O) groups and appearance bands near 1300
(C-O-C)

the corresponding 4-[3-(phenyl or p~methoxy phenyl)]-2-(p-
chloro or p-methoxybenzoyl-l-phenyl-2-propenyl)-I-( 4-p-
chloropheny 1)-2-(3-methy 1-5-oxo-pyrazolin-l- yl) thiazoles
(VI a-d). Reduction of compounds (II a-b) with zinc dust in
boiling acetic acid gave the corresponding secondary alcohols
4-[3-hydroxy-l-phenyl-3-(p-chloro or p-rnethoxy phenyl pro-
pyl]-l-[ 4( -p-chlorophenyl)-2-(3-methyl-5-oxo-2-pyrazolin-l-
yl) thiazole (VII a-b).

In the present, investigation, it was found that the
treatment of compound (II a-b) with ethyl magnesium iodide
andl or phenyl magnesium bromide resulted in the formation
of 4-[3-hydroxy- t -phenyl-3-ethyl or phenyl-3-(p-ehloro or
p-rnethoxy phenyl) propyl]-l-( 4-p-chlorophenyl)-2-(3-
methyl-5-oxo-2-pyrazolin-l-yl) thiazole (VIII a-d). Also, the
reaction of compounds (II a-b) with phosphorous pentasul-
phide in boiling xylene gave 4-(3-oxo-l-phenyl-3-(p-chloro
or p-methoxy phenyl) propyl-l-( 4-p-chlorophenyl)-2-(3-me-
thyl-5-oxo-2-pyrazolin-l-yl) thiazole (IX a-b). On the other
hand, the reaction of compounds (II a-b) with poly phosphoric
acid gave 1-[4(p-chlorophenyl) thiazolyl] -3-methyl-4-phe-
nyl 6-(p-chloro or p-methoxyphenyl)- pyrazolo[3,4-b] -4H
pyran (X a-b).
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