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ABSTRACT

A series of 4-substituted-N-((1,3-diaryl-1H-pyrazol-4-yl ) methyl ene)thiazol - 2-ami nes wer e synthesized by the one-pot
three component condensation of substituted phenacyl bromide / 3-(2-bromoacetyl)-2H-chromen-2-one with 1,3-
diaryl-1H-pyrazole-4-carbaldehyde and thiourea under conventional heating in absolute ethanol using catalytic
amount of acetic acid with good yields. The structure of the compounds was established by their spectral studies.

Keywords. Conventional heating, 1,3-DiaryHtpyrazole-4-carbaldehyde, One-pot three componamdensation,
4-SubstitutedN-((1,3-diaryl-1H-pyrazol-4-yl)methylene)-thiazol-2-amines.

INTRODUCTION

In recent times, multicomponent reactions (MCRsYyehattracted the researchers worldwide, becaustnedf
superior synthetic strategy over conventional cigaeactions in the preparation of complex molesuwéth high
efficiency and atom economy in minimum time frone tleadily available substrates in a single synthebieration
[1,2].

Literature survey revealed that the thiazole amit thynthetic analogs were found to possess vabmisgical and
therapeutic properties such as antimicrobial [3a&hli-pseudomonal [5], antiallergic [6], antihyfersive [7], anti-
inflammatory [8], anti-HIV [9], antiviral [10], aitubercular [11], antifilarial [12], urokinase irfitors [13],
fibrinogen receptor antagonists with antithromb@tid] activities. On the other hand pyrazole derixes were also
possess antimicrobial [15-17], antioxidant [18,18pti-inflammatory [20-23], cytotoxic [24], antitwm [25],
antimalarial [26], estrogen recepieiselective agonists [27]. Because of the pharmadcdd importance of these
moieties, several methods have been reported forsyinthesis of thiazolyl pyrazole derivatives sashunder
conventional heating [28,29] and ultrasound irridia[30] methods. Many of these reported methadfes from
one or several drawbacks such as low yield, loagtren time, multistep process and harsh reactmditions. To
overcome the above limitations, and for continuatéd our studies toward the synthesis of biologjcalotent
heterocyclic compounds [30-34]. Herein, we are répg the highly efficient protocol for the synthesf thiazolyl
pyrazole derivatives under conventional heatirggmulticomponent approach in ethanol using catalgtitount of
acetic acid in good yields.
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MATERIALSAND METHODS

Experimental

All the melting points were determined in open H#apes using Stuart SMP30 melting point apparaarg] are
uncorrected. The progress of the reaction was m@dtby TLC and visualized with UV light and iodinapors. IR
spectra were recorded on Perkin—Elmer 100S spéuitometer using KBr pellet, values are expressein The
C, H and N analysis of the compounds were done Gark Erba modal EA1108H NMR spectra were recorded
on Brucker 300-MHz spectrometer using TMS as aeritatl standard and chemical shifts were expressegpmn.
Mass spectra were recorded on a Jeol IMSD-300rspestier.

General procedurefor the synthesis of thiazolyl pyrazole derivatives (7a-1):

A mixture of substituted phenacyl bromide/3-(2-bo@uetyl)-H-chromen-2-one (1 mmol), thiourea (1 mmol) and
3-disubstituted-#H-pyrazole-4-carbaldehyde (1 mmol) were taken inmlOof absolute ethanol in catalytic amount
of acetic acid and heated at refluxing temperafare 6-8 hrs. Monitored the reaction by TLC and pemlithe
contents in an ice cold water, the solid obtained filtered, dried and recrystallized in ethanol.

Char acterization data

4-(4-Chlor ophenyl)-N-((1,3-diphenyl-1H-pyr azol-4-yl ) methylene)thiazol-2-amine (7a)

White solid; mp. 259-261°C; IR (KBr, cm®) vmae 1622 (C=N), 1578 (C=C), 861(C-CljH NMR (300MHz,
DMSO-dg): 8 7.15-7.77 (m, 14H), 7.92 (s, 1H), 7.94 (s, 1H398(s, 1H); MS (ESI), 70 eWwz 441 (M+H); Anal.
Calcd. for GsH1;CIN,S: C, 68.10; H, 3.89; N, 12.71; Found: C, 68.233195; N, 12.62.

4-(4-Bromophenyl)-N-((1,3-diphenyl-1H-pyrazol-4-yl)methylene)thiazol-2-amine (7b)
White solid; mp. 254-255°C; IR (KBr, cm®) vmax 1625 (C=N), 1574 (C=C), 761 (C-BH NMR (300MHz,
DMSO-dg): § 7.23-7.81 (m, 14H), 7.91 (s, 1H), 8.02 (s, 1HR48(s, 1H); MS (ESI), 70 etz 486 (M+H); Anal.
Calcd. for GsH,/BrN,S: C, 61.86; H, 3.53; N, 11.54; Found: C, 61.713184; N, 11.69.

4-(4-Nitrophenyl)-N-((1,3-diphenyl-1H-pyrazol-4-yl)methylene)thiazol -2-amine (7c)

Yellow solid; mp. 251-253C; IR (KBr, cm™) vpac 1617 (C=N), 1574 (C=C), 1461 (NJO *H NMR (300MHz,
DMSO-dg): 8 7.09-7.88 (m, 14H), 7.90 (s, 1H), 7.98 (s, 1H283(s, 1H); MS (ESI), 70 e\fWz: 452 (M+H); Anal.
Calcd. for GsH17;N50,S: C, 66.50; H, 3.80; N, 15.51; Found: C, 66.383192; N, 15.66.

N-((1,3-Diphenyl-1H-pyrazol-4-yl)methylene)-4-p-tolylthiazol-2-amine (7d)

Yellow solid; mp. 152-154°C; IR (KBr, cm®) vmac 1618 (C=N), 1581 (C=C)‘H NMR (300MHz, DMSOd): &
1.90 (s, 3H), 7.12-7.77 (m, 14H), 7.91 (s, 1H),77(9, 1H), 8.25 (s, 1H); MS (ESI), 70 em/z 421 (M+H); Anal.
Calcd. for GgHxoN4S: C, 74.26; H, 4.79; N, 13.32; Found: C, 74.354184; N, 13.18.

(4-Biphenyl-4-yl-thiazol-2-yl)-(1,3-diphenyl-1H-pyrazol-4-yl)methylene)amine (7€)

White solid; mp. 190-192°C; IR (KBr, cm™) vpac 1620 (C=N), 1589 (C=C)H NMR (300MHz, DMSOd,): &
7.02-7.87 (m, 19H), 7.90 (s, 1H), 7.96 (s, 1H)68(8, 1H); MS (ESI), 70 eMvz 483 (M+H); Anal. Calcd. for
Cs1H2oN4S: C, 77.15; H, 4.59; N, 11.61; Found: C, 77.044H0; N, 11.79.

3-(2-((1,3-Diphenyl-1H-pyrazol-4-yl)methyleneamino)thiazol -4yl)-2H-chr omen-2-one (7f)

Light green solidmp. 194-196°C; IR (KBr, cm™) vpax 1733 (C=0), 1632 (C=N), 1579 (C=CH NMR (300MHz,
DMSO-dg): & 7.02-7.87 (m, 14H), 7.91 (s, 1H), 7.95 (s, 1HL28(s, 1H), 8.28 (s, 1H); MS (ESI), 70 eMiz: 475
(M+H); Anal. Calcd. for GgH1gN4O,S: C, 70.87; H, 3.82; N, 11.81; Found: C, 70.713198; N, 11.88.

4-(4-Chlor ophenyl)-N-((3-(4-chlor ophenyl)-1-phenyl-1H-pyr azol-4-yl )methylene)thiazol-2-amine (79)

Yellow solid; mp. 93-95°C; IR (KBr, cm?) vmae 1622 (C=N), 1598 (C=C), 762 (C-CljH NMR (300MHz,
DMSO-dg): 4 7.03-7.87 (m, 13H), 7.89 (s, 1H), 7.98 (s, 1H383(s, 1H); MS (ESI), 70 euwz 476 (M+H); Anal.
Calcd. for GsHqgCI:N,S: C, 63.16; H, 3.39; N, 11.79; Found: C, 63.303H46; N, 11.53.

4-(4-Bromophenyl)-N-((3-(4-chlor ophenyl)-1-phenyl-1H-pyr azol-4-yl)methylene)thiazol -2-amine (7h)
Yellow solid; mp. 80-82°C; IR (KBr, cm') vmnax 1618 (C=N), 1598 (C=C), 762 (C-Cl), 651 (C-BtH NMR
(300MHz, DMSOe): 6 7.09-7.89 (m, 13H), 7.87 (s, 1H), 7.91 (s, 1HB28(s, 1H); MS (ESI), 70 eMpz 520
(M+H); Anal. Calcd. for GsH1¢BrCIN,S: C, 57.76; H, 3.10; N, 10.78; Found: C, 57.873122; N, 10.61.
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N-((3-(4-Chlor ophenyl)-1-phenyl-1H-pyrazol-4-yl)methylene)-4-(4-nitr ophenyl)thiazol-2-amine (7i)

Orange solid; mp. 264-26%; IR (KBr, cm™) vmnae 1613 (C=N), 1598 (C=C), 1459 (N} 762 (C-Cl);*"H NMR
(300MHz, DMSO¢): 6 7.01-7.88 (m, 13H), 7.89 (s, 1H), 7.92 (s, 1HB58(s, 1H); MS (ESI), 70 ez 486
(M+H); Anal. Calcd. for GsH1¢CINsO,S: C, 61.79; H, 3.32; N, 14.41; Found: C, 61.933H2; N, 14.27.

N-((3-(4-Chlor ophenyl)-1-phenyl-1H-pyrazol-4-yl)methylene)-4-p-tolylthiazol -2-amine (7))

Yellow solid; mp. 90-92°C; IR (KBr, cm™) v 1619 (C=N), 1586 (C=C), 762 (C-CHH NMR (300MHz,
DMSO-dg): 6 1.98 (s, 3H), 6.99-7.87 (m, 13H), 7.88 (s, 1HRI/(s, 1H), 8.33 (s, 1H); MS (ESI), 70 emiz: 455
(M+H); Anal. Calcd. for GeH1gCIN4S: C, 68.64; H, 4.21; N, 12.31; Found: C, 68.544136; N, 12.49.

(4-Biphenyl-4-yl-thiazol-2-yl)-[ 3-(4-Chlor ophenyl)-1-phenyl-1H-pyr azol-4-ylmethylene] amine (7k)

Yellow solid; mp. 189-196C; IR (KBr, cm?) v 1615 (C=N), 1579 (C=C), 764 (C-CHH NMR (300MHz,
DMSO-dg): 6 7.02-7.87 (m, 18H), 7.91 (s, 1H), 7.95 (s, 1HR9:B(s, 1H); MS (ESI), 70 eWywz 518 (M+H); Anal.
Calcd. for GH»1CIN,S: C, 72.01; H, 4.09; N, 10.84; Found: C, 72.334H7; N, 10.62.

3-(2-((3-(4-Chlor ophenyl)-1-phenyl-1H-pyr azol-4-yl)methyleneamino)thiazol-4yl)-2H-chr omen-2-one (71)

Yellow solid; mp. 107-108C; IR (KBr, cm) v 1742 (C=0), 1624 (C=N), 1563 (C=C), 743 (C-CH; NMR
(300MHz, DMSO¢): 8 6.98-7.89 (m, 13H), 7.95 (s, 1H), 8.01 (s, 1H)48(s, 1H), 8.34 (s, 1H); MS (ESI), 70 eV,
m/z. 509 (M+H); Anal. Calcd. for gH;-CIN,O,S: C, 66.07; H, 3.37; N, 11.01; Found: C, 66.153H48; N, 11.20.

RESULTSAND DISCUSSION

1,3-Disubstituted-#i-pyrazole-4-carbaldehydeglgb) were prepared according to the literature proaedG6]
(Scheme-1) by the double formylation of 2-aryl-1-(1-phenylgidene)hydrazine 3a,b) with Vilsmayer-Hack
reagent. The title compounds, thiazolyl pyrazoleivd¢ives were synthesizedia one-pot three component
condensation of phenacyl bromidém-€) / 3-(2-bromoacetyl)-B-chromen-2-ong5f) with thiourea ¢) and 1,3-
diaryl-1H-pyrazole-4-carbaldehydedab) under refluxing conditions in ethanol using catialygmount of acetic
acid (Scheme-2).

To optimize the reaction conditions, initially theaction of 4-chlorophenacyl bromidga) with thiourea(6) and
1,3-diphenyl-H-pyrazole-4-carbaldehydéla) was carried out in different solvents like methanethanol and
acetonitrile at refluxing temperature, and obsertiegl maximum vyield (67%) of the produga in ethanol. To
improve the vyield of the produdta, we tried the same the reaction using catalytiowm of acetic acid, and
observed an improvement in the yield of the proqotaximum yield: ethanol + catalytic amount of écetcid,
78%). We also observed there was no change inigfa gn the addition of excess acetic adidble-1).

We under took the synthesis of thiazolyl pyrazoleeihanol and catalytic amount of acetic acid. fdwmilts were
postulated inTable-2. All the synthesized compounds were confirmed hmjrtanalytical and spectroscopic data.
The absence of N-H and C=0 stretching frequenaieshe range of 3250-3400 émand 1650-1750 cth
respectivelyfrom IR, aldehyde proton in the range of 11-13 pfiom 'H NMR; Presence of C=N stretching
frequency in the range of 1580-1635tfrom IR, three singlets in the range 7.80-9.00 ffhiazole, pyrazole and
imine CH protons) form th&H NMR and molecular ion peak from the mass spemtrirms the formation of the
desired compound.

Table-1: Effect of solventson yield of the product 7a®.

Entry  Solvent Time(h) Yidd® (%)
1 Methanol 12 63
2 Ethanol 12 67
3 Acetonitrile 12 60
4 Methanol + Catalytic Acetic acid 8 72
5 Ethanol + Catalytic Acetic acid 8 78
6 Acetonitrile + Catalytic Acetic acid 8 67

#Reaction conditions: 4-chlorophenacyl bromide (1 mmol), thiourea (1 mmol) and 1,3-diphenyl-1H-pyrazole-4-carbaldehyde (1 mmol), Reflux.
® Yields refers to pureisolated product 7a.
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Table-2: Synthesis of thiazolopyrazole derivatives.

Entry R Ar Product® Time(h) Yidd® (%)
1 4-CIGH,4 CeHs 7a 8 78
2 4-BrCgH, CsHs 7b 8 78
3 4-NOGCeH4 CsHs 7c 6 80
4 4-CH;CgH, CeHs 7d 8 75
5 4-(QH4)C5H4 CsHs 7e 7 79
6 Coumarinyl CsHs 7f 8 82
7 4-CIGH, 4-CICH, 79 6 76
8 4-BrGH, 4-CIGH, 7h 6 72
9 4-NG,CeH4 4-CIGH, 7i 7 72
10 4-CHCsH,4 4-CICH, 7j 8 76
11 4-(GH4)CsHs  4-CIGsH,4 7k 8 81
12 Coumarinyl  4-CICH, 71 7 78

®Reaction conditions: Phenacyl bromide/3-(2-bromoacetybzhromen-2-one (1 mmol), thiourea (1 mmol) and
1,3-disubstituted-i-pyrazole-4-carbaldehyde (1 mmol), ethanol + cattia acid, reflux.

® Yields refers to isolated products.

H
j’\ L EtOH / AcOH N.p,,  DMF/POCH OHCJ\% i
N —> | > - N-P
Ar” "CHs PH " "NH, Rt., Stirring AI’)\CH3 50-60°C, 4h A, N
1(ab) 2 3(ah) 4 (ab)
4a: Ar = CiHs: 4b: Ar = 4-CIGH,
Scheme-1: Synthesis of 1,3-diaryl-1H-pyrazole-4-car baldehydes
.Ph
O N S OHC(__ Ethanol/ Cat. ACOH R 7 N
R)K/Br J + N-Ph > N =N
HN™ NH, <N >N
Ar Reflux, 6-8 h S Ar
5 (af) 6 4 (a,b) 7 (a))

7a: Ar = GgHs; R = 4-CIGH,
7b: Ar = CgHs; R = 4-BrGH,
7c. Ar = CgHs; R = 4-NO,CgH,
7d: Ar = CsHs; R = 4-CHCgH4

79: Ar = 4-CIGH,4; R = 4-CIGH,
7h: Ar = 4-CIGH,4; R = 4-BrGH,
7i: Ar = 4-CIGH,; R = 4-NO,CgH,
7j: Ar = 4-CIGH,; R = 4-CHCgH,4

7k: Ar = 4-CIGH,; R = 4-(GH4)CgH,
71: Ar = 4-CIGH,; R = Coumarinyl

7e. Ar =CiHs, R = 4-(QH4)CGH4
7f: Ar = GgHs; R = Coumarinyl

Scheme-2: Synthesis of thiazolopyrazole derivatives

CONCLUSION

In conclusion, we have synthesized a series ofb4tgutedN-((1,3-diaryl-1H-pyrazol-4-yl)methylene)thiazol-2-
aminesvia one-pot three component condensation of phenaoyhide / 3-(2-bromoacetyl)F2-chromen-2-one,
thiourea and 1,3-diarylH-pyrazole-4-carbaldehydes in ethanol utilizing baim amount of acetic acid. The
present work is high yielding in shorter reactionds and we believe that this method is superiagh&existed

methods.
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