lteydS 538315 5yL8aS Journal of Garmian University Gkt S daal> Ao
http://garmian.edu.krd https://doi.org/10.24271/garmian.159

Synthesis of Some New Pyrazolines via One-Pot Three Component
Technique and Their Corresponding Thiazole Compounds

Rezan Huseen Hama Salih ~ and Faroug Emam Hawaiz™~
*Department of Chemistry, College of Education, University of Garmian-Kalar, Kurdistan Region, Iraqg.

*Department of Chemistry, College of Education, University of Salahaddin-Hawler, Erbil,Kurdistan Region, Iraq.
rezan.huseen@yahoo.com or rezan.huseen@garmian.edu.krd

Abstract

In the present study; a one-pot three component reaction between4(4'-chlorobenzyloxy)
acetophenone , thiosemicarbazide and different substituted benzaldehydes in absolute ethanol
under reflux with stirring has been used to give a new series of pyrazoline derivatives {3-(4-[4"-
chlorobenzyloxy)phenyl)-5-(substituted-phenyl]-4,5-dihydropyrazole-1-carbothioamide}in high
yields and short reaction times. . The later compounds were converted to their corresponding
thiazole derivatives through reacting with 4-bromophenacyl bromide in ethanol. , The structures
of the newly synthesized compounds were identified on the bases of their FT-IR, *H-NMR, **C-
NMR and DEPT-135 spectra.
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1. INTRODUCTION

A one —pot multicomponent reactions , are very important and attractive subjects in organic
synthesis due to the combination of three or more components to synthesis a final product in just
one vessel. [1]. The one step methods involving three-component condensation are popular in
synthetic organic chemistry for the synthesis of heterocyclic compounds [2]. One -pot have
inherent advantages over conventional methode in several aspects: reducing the number of
synthetic steps, operational simplicity, require shorter reaction time and energy saving , low cost

and high product yields|[3].

Hetrocyclic compounds such as pyrazolines and thiazoles are attracted much considerable
attention due to their wide spectrum of biological activiti which include: antibacterial [4] , anti-
inflammatory [5] ,antifungal [6] ,antioxidant[7],anti-depressant [8],anti-convulsant[9],anti-

cancer[10],anti-amoebic[11],antimicrobial[12],anti-tuberc ular[13], antitumor[14].
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2. MATERIAL AND METHODS

A mixture of 4-hydroxy-acetophenone (6.8 gm, 50 mmol), [4-chloro benzylchloride (9.66 gm, 60
mmol)] and anhydrous K,CO3 (13.82 gm, 100 mmol), in ethanol (100 mL-99.9%) was refluxed
for (6) hrs. with stirring. When the reaction was completed by the changing of the color, the
cooled solution poured into water, solid materials immediately was obtained. The desired product
was filtered off, washed several times with water and cold ethanol, dried and recrystallized from

ethanol to obtain white

2.1 Experimental notes

Melting points were determined using a Stuart Scientific melting point apparatus (SMP3).
IR spectra were recorded on IR Affinity-1 Spectrophotometer, using KBr disc. *H-NMR, *C-
NMR and'*C-DEPT-135 spectra were taken on a Bruker 400 MHz ultra-shield with TMS as
internal references, in Jordan University of science and Technology.

2.2 Preparation of starting material 4-(4'-chlorobenzyloxy) acetophenone (1)
crystal of 4-(4'-chloro benzyloxy)acetophenone(1)[15].

(C15H135Cl0O,), m.p. (91-93°C), Amax (336nm) with product yield of (12.65 gm, 97%) ; IR (cm™)
str., 1668 (C=0), 1597 (C=C), 2945-2873 (-CH; &-CH,). 'H-NMR: 2.57(s, 3H,Ci),
5.09(s,2H,Cs),6.99 (d,2H,C7+),7.35(s,4H,C3,3), 793(d,2H,C; 2 88), 13c-
NMR:26.36:C41,:69.32:C5,114.51:C7 7,,128.78: Cs33,128.88:C,,2,130.63:Cg ,130.71:
Cs’,134.07:C9,134.69:C1,162.32:C,196.7:C10,C-DEPT-135:26.37:C11,:-69.32:Cs,
114.51:C7+,128.78:C3 5, 128.89: C,,130.64 :Cgg-

;
0410\9/8\\7. /3:2
| 5—14 1—Cl
|l | \} //
8._26-0 3—2

7

2.3 one pot Synthesis of Pyrazolines: 3-(4-[4'-chlorobenzyloxy)phenyl)-5-
(substituted-phenyl]-4,5-dihydropyrazole-1-carbothioamide(2a-¢e)
A mixture of 4-(4-chlorobenzyloxy) acetophenone (1) (7 mmol, 1.8 gm), substituted

benzaldehyde (7 mmol), NaOH (4%, 12mmol) and thiosemicarbazide (10 mmol, 0.9 gm) was
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mixed together in 30 mL ethanol 99.9% and refluxed with stirring for appropriate time until
completion the reaction which was monitored by FT-IR and testing drops of mixture with conc.
sulfuric acid which produced a green color. The solution was cooled and the solid product was
separated, washed several times with cold ethanol dried and recrystallized from toluene to give

pyrazolines (2 a-e)

2.3a3(4-(4'-chlorobenzyloxy)phenyl)-5-(4-chlorophenyl)-4,5-dihydropyrazole-
1-carbothioamide.

(Ca3H19CloN301S), m.p. (172-174), yield (87.6%); IR (cm™) str., 3427,3278 (NHj 1606 (C=C),
1462(C=N), 1367(C=S). 'H-NMR: 3.12(dd, 1H, -CH,-Ha-Cy;), 3.77(dd,1H,-CH,-Hp-
C11),5.06(s,2H,-0O-CH,-Cs),5.97(dd,1H,-CH-Hx-C1,),6.44(b.s, 2H,-NH),6.79-8.88(m,12H,Ar-H-
Co233778814141515").13C-NMR:42.97:C11,62.74:

C12,69.29:C5,114.81:C7,7',115.18:C15’15',123.37:(:9,126.95:014 ’14',127.9:C3’3',128.19:
C,2,128.17:Cgg,129:C1g 133.29:C1,134.69:C4,140.35:C13,155 51:C10,160.72:C6,176 .33:C17.23C-
DEPT-135-4279C11,6255C12,-6907C5,11462 C7’7',114.99:C15,15',126.

78:C14'14',127.74:C3yg',128.55:C2‘2', 12883C88

i
cl HAN-11
1 N ,
T e
| 12—13 6—cl
3 3 8. 10/ N 7
T e P I

| | |
5 6 .. 8
oYy

2.3b 3(4-(4'-chlorobenzyloxy)phenyl)-5-(3-chlorophenyl)-4,5-dihydropyrazole-
1-carbothioamide
(C23H19C1:N30,S), m.p. (198-199), yield (80.6%); IR (cm™) str., 3402,3232 (NHy, 1589 (C=C),
1498 (C=N), 1375(C=S).
2.3c 3(4-(4'-chlorobenzyloxy)phenyl)-5-(4-fluorophenyl)-4,5-dihydropyrazole-
1-carbothioamide

(C23H10CI:N30;S), m.p. (188-189), yield (78.7%); IR (cm™) str., 3475,3350 (NHy 1608
(C=C), 1475(C=N), 1361(C=S). 'H-NMR: 3.16(dd, 1H, -CH,-Ha-Cy;), 3.79(dd,1H,-CH,-H,-
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C11),5.07(s,2H,-0-CH,-Cs),5.98(dd,1H,-CH-Hx-C12),6.21(b.s, 2H,-NH,),6.55-7.66(m,12H,Ar-H-
Co2337788 1414.1515").13C-NMR:43.06:C11,62.69

:C12,69.31:Cs,114.82:C7 7,115.60:C15.15,123.44:Co,127.31:C14 14,127.91:C3 3,128.71:C; »,128.84:
Cog 134.71:C1,134.96:C13,137.64:C4,155.56:Cyq ,160.77:Cy5 ,163.26 :Cg,176.31:C17.°C-DEPT-
135:42.89:C11,62.47:C12,69.11:Cs,114.61:C7 7,115.43:C15.15,127.12:C14 14, 127.74:C3 3,128.56:
C2, 128.67:Cqsg.

2.3d3(4-(4'-chlorobenzyloxy)phenyl)-4,5-dihydro-5-(3-nitrophenyl)pyrazole-1-
carbothioamide.

(C2sH1CLN4O3S ),m.p. (166-168), yield (65.6%); IR (cm™) str., 3433,3392 (NHy, 1602
(C=C), 1462(C=N), 1338(C=S).

2.3e3(4-(4'-chlorobenzyloxy)phenyl)-4,5-dihydro-5-(4-nitrophenyl)pyrazole-1-
carbothioamide.

(C23H19C1N4O3S ),m.p. (204-206), yield (71.9%); IR (cm™) str., 3477,3344 (NHy,1606
(C=C), 1475(C=N), 1344(C=S).

R=4-Cl, 3-ClI. 4-F, 3-NO,, 4-NO,

2.4 Synthesis of thiazoles: 3-(4-(4-chlorobenzyloxy)phenyl)-5-(substituted-
phenyl)-1-(4-(4-bromophenylthiazol-2-yl)-4,5-dihydro-1H-pyrazole (3 a-e)

A mixture of pyrazoline derivatives (3a-e¢) (1 mmol), 4-bromophenacyl bromide
(0.83gm, 3 mmol) and absolute ethanol (10 mL, 99.9%) was refluxed with stirring for (1-4 hrs.)

until completion the reaction which was monitored by both the changing of the color and the
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formation of ppt. The ppt was isolated by suction filtration, washed with ethanol, dried and

purified by recrystallization from toluene and ethanol as a suitable solvent.

2.4a 3-(4-(4'-chlorobenzyloxy)phenyl)-1-(4-(4-bromophenyl)thiazole-2-yl)-5-(4-
chlorophenyl)-4,5-dihydro-1H-pyrazole.

(C31H22BrCI;N3O4S), m.p. (193-194), yield (98%); IR (cm™) str., 1602 (C=C), 1541(C=N).
'H-NMR: 3.26(dd, 1H, -CH.-Ha-Ci;), 3.87(dd, 1H, -CH,-Hy-C11),5.07 (5,2H,-O-CH,-
Cs),5.57(dd,1H,-CH-Hx-C1,),6.80(.s,1H,-CH-C14),6.92-7.76(m,16H, Ar-H-

C2,2',3,3',7,7‘,8,8',14,14',15,15',21,21‘,22,22")-
2.4b3-(4-(4'-chlorobenzyloxy)phenyl)-1-(4-(4-bromophenyl)thiazole-2-yl)-5-(3-
chlorophenyl)-4,5-dihydro-1H-pyrazole.

(C31H2BrCl,N30,S), m.p. (205-207), yield (96.8%); IR (cm™) str., 1591 (C=C), 1512(C=N).

2.4¢c3-(4-(4'-chlorobenzyloxy)phenyl)-1-(4-(4-bromophenyl)thiazole-2-yl)-5-(4-
fluorophenyl)-4,5-dihydro-1H-pyrazole.

(C31H2BrCl;N3O4FS), m.p. (216-217), yield (71%); IR (cm™) str., 1604 (C=C), 1546(C=N). *H-
NMR: 3.28(dd, 1H, -CH,-Ha-Cy;), 3.87(dd,  1H, -CHj-Hp-C11),5.08 (s,2H,-O-CH,-
Cs),5.59(dd,1H,-CH-Hx-C15),6.80(.s,1H,-CH-C1g),6.98-7.71(m,16H,Ar-H-

C2233.7788 141415152121 22.22).13C-NMR:43.77:C11,64.14:C1,,69, 69.45:C5,103.92:C19,115.23:
C77,115.81:Cs,5,121.41:C53 124.59:C9,127.53:C1414,128.16:C3 2,128.43:C5»,128.51:Cy1 51, 128.
91:Cgg,129:C00,131.64:C20 22,134.13:C4,135.13:C13,137.72:C4,150.54:C13,151.6:C19,160.06:C16,1
61.15:C,165.30:C;7.1*C-DEPT-135:-43.58:C11,63.93:C12,-69.25:Cs,103.72:C10,115.03:
C77,115.62:C1515,127.34:C1414,127.97:C5 2,128.23:C »,128.31:Cy1 51:,128.71:Cg g 131.45:C122.

21 23
20 ol
/ \21,
=
N
S_//
Cl 1(
|
'14—15'
2 /N 15 5\6—F
I | I s
.3 /8\ ,10\ 12 \i4\ /
N4 77 ﬁ) 11 15
| |
5\ /6\\ /8

509 | acadj@garmian.edu.krd Conference Paper (July, 2017)



Sl ydS S35 §yk83S Journal of Garmian University et 58 Anole> Aone

2.4d3-(4-(4'-chlorobenzyloxy)phenyl)-1-(4-(4-bromophenyl)thiazole-2-yl)-4,5-
dihydro-5-(3-nitrophenyl) -1H-pyrazole.

(Ca1H2:BrCI;N4O5S), m.p. (131-133), yield (71%); IR (cm™) str., 1604 (C=C), 1525(C=N).

2.5e3-(4-(4'-chlorobenzyloxy)phenyl)-1-(4-(4-bromophenyl)thiazole-2-yl)-4,5-
dihydro-5-(4-nitrophenyl) -1H-pyrazole.

(CstH2:BrCI;N405S), m.p. (115-117), yield (79%); IR (cm™) str., 1602 (C=C), 1539(C=N).

Br

R=4-Cl, 3-Cl. 4-F, 3-NO,, 4-NO,

3 RESULTS AND DISCUSSION

3.1 Synthesis and characterization

In a continuation of our attention on the synthesis of new pyrazolines using one-pot three
component method, herein we utilized different substituted benzaldehydes in order to give new
pyrazoline derivatives in high yields, reducing the number of synthetic steps, operational
simplicity, shorter reaction time and energy saving via  one —pot synthesis and their
transformation to corresponding thiazole compounds Scheme (1). The IR spectra of compound (2
a-e)(Figl) showed prominent two peaks at (3400-3200) cm™ to the (NH,) stretching of

carbothioamide group attached to pyrazoline ring and disappearance of carbonyl group for both
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benzyloxy-acetophenone and substituted benzaldehyde. The *H-NMR of compound (2 a) (Fig.2)
showed characteristic three doublet to doublet (dd) signals corresponding to three protons (two
geminal and one vicinal) of Cy; and Cy, of pyrazoline ring. . In **C-NMR spectral data of
compound (2 a) (Fig.3) there are three peaks in the high field region corresponding to (C;1, C12)
of the pyrazoline ring and (Cs) of the benzyloxy group at (42.97, 62.74 and 69.29) respectively,
also one singlet signal to (C=S) group were appeared at (176.33) ppm and the other peaks at
(114.81-160.78) ppm for aromatic carbon atom. The *C-DEPT-135 spectral information of
compound (2 a) (Fig. 4 ) displayed two downward signals attributed to (Cy; and -O-CH,-Cs) at
(42.79 and 69.07) consequently. The other upward signals corresponding to mono-protonated
carbon atoms, and the disappearance signals of non-protonated carbon atoms in the aromatic ring
(Cq, C4, Cg, Cg, Cig, C13, C16, and Cy7) The good evidence to produce thiazole rings includes in
the IR spectra of compounds (3a-e)(Fig5) the disappearance of (NH,) stretching vibrations of
carbothioamide group attached to pyrazoline ring at (3400-3200) cm™ The *H-NMR of thiazole
compound (3 c¢) (Fig.6) display characteristic three  doublet to doublet (dd) signals
corresponding to three protons (two geminal and one vicinal) of Cy; and Cy, of pyrazoline ring
and increase the signals of aromatic rings. **C-NMR spectral data of thiazole (3 c) (Fig.7)
exhibited three signals in the high field region corresponding to (C,1, C1, and Cs) carbon atoms at
(43.58, 63.93 and 69.25) consequently .In **C-DEPT-135 spectral of compound (3 ¢) (Fig. 8)
exhibited two downward signals at at (43.58 and 69.25) ppm fitted to the di-protonated (C,; and -
O-CH,-Cs) carbon atoms, besides the appearance of other upward signals corresponding to
mono-protonated carbon atoms. The disappearance signals of non-protonated carbon atoms in the

aromatic region (C4, C4, Cg, Co, C1o, C13, C16, C17, C13, Co0and Cp3) .
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4. CONCLUSION
The goal of this work is to synthesis and spectroscopic characterization of some new

substituted pyrazolines via one -pot-three component and their transformation to thiazole

derivatives with a benzyloxy side chain.

In this study , we report a facile and efficient method for the synthesis of pyrazoline
derivatives by three-component reaction between 4(4'-chlorobenzyloxy) acetophenone,
substituted benzaldehyde and thiosemicarbazide. This method offers several advantages
including reducing the number of synthetic steps, simple work-up procedure, require shorter

reaction time and energy saving , less expensive and high product yields
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(Fig.1): FT-IR spectrum of compound. (2 a)

514 | acadj@garmian.edu.krd Conference Paper (July, 2017)




Sl ydS S35 §yk83S Journal of Garmian University et 58 Anole> Aone

Gz e

(Fig.2):'H-NMR spectrum of compound. (2 a)
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(Fig.3): *C-NMR spectrum of compound. (2 a)
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(Fig.4): **C-DEPT NMR spectrum of compound. (2a)
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(Fig.5): FT-IR spectrum of compound. (3 ¢)
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(Fig.6):*H-NMR spectrum of compound. (3 c)
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(Fig.7):"*C-NMR spectrum of compound. (3 c)
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(Fig.8):*C-DEPT-135 NMR spectrum of compound. (3 c)
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