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ABSTRACT

Here in, we have synthesised the series of pyrazole bearing thiazole derivatives and optimized the solvent, reaction
time and % vyield in microwave assisted as well as conventional method. The reaction of 4-substituted
phenacylbromide with thioamide using piperidin as a catalyst and methanol as a solvent yielded series of substituted
thiazole(7a-h). After obtaining experimental data concerning the yield and the time taken for the synthesis by both
the methods, conventional and microwave assisted method, it was proved that the microwave assisted method is
convenient for synthesis of new series of 2-(2-((3-(3-nitrophenyl)-1-phenyl-1H-pyrazol-4-yl) methylene)
hydrazinyl) -4-sustituted phenyl-2, 5-dihydrothiazole [ 7a-h]. The structures of all synthesized compounds are well
characterized by Mass, FT-IR,* H NMR, *C NMR.
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INTRODUCTION

Thiazole ring system in the frequent biologicalttige molecules has been notorious which playsygrortant role
in animal and plant kingdom. Different substitutbéhzole bearing compounds possess different kifidstivities
[1-3], such as anti- fungal [4], anti-bacterial ,[8hthelmintic, antihypertensive, anti-inflammatsy, anti-HIV [7],

MAO inhibitors [8-9] etc. Some of the active drumsilable in the market bearing the thiazole moligty ritonavir
[10], fanetizole and meloxicam [11-12], imidaclafgiand well known antibiotic penicillin. Some ofetlehiral
thiazol based motif act as histone acetyltrasferabibitors [13]. Thus the thiazole nucleus hagaated much
interest in the development of pharmacologicallyvaccompounds.

On the other hand, Many of the pyrazolone compolnad®e been reported for potential therapeutic agenich as
anti-bacterial [14] anti-cancer [15], also act dstdn acetyltransferase inhibitor [16] and non-ial anti-
inflammatory agent [17-21], that occurs in the maggugs including the marketed like selective COX-2
drug(celecoxib), that have been shown to be weictsan with reduced GIT side effects. Some of th@rp
urbanized pyrazolone based drugs like antipyring @amidopyine have been excluded as they are foorfthte
serious side effects like bone marrow depressiggraulocytosis and blood dyscriasis.

Since the combination of both pharmacophores osdinge scaffold is a well-recognized attitude todymethesis of
more potent drugs. There for we decided to compiyrazole moiety and thiazole ring in the same mdkand
synthesizing new series of bioactive heterocycles.
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MATERIALS AND METHODS

Melting points were determined in open capillarppeés and are uncorrected. Formation of the compowads
routinely checked by TLC on silica gel-G plate0dd mm thickness and spots were located by iodieldV. IR
spectra were recorded in Shimadzu FT-IR-8400 instnt using KBr method. Mass spectra were recorded o
Shimadzu GC-MS-QP-2010 model using Direct InjectiBrobe techniquelH NMR was determined in
CDCIy/DMSO solution on a Bruker Ac 400 MHz spectromet@ll. the reactions were carried out in Q-pro-M
microwave synthesizer. Elemental analysis of théhalsynthesized compounds was carried out on &iéahVario

EL Ill Carlo Erba 1108 model and the results aragreements with the structures assigned.
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Preparation of pyrazole aldehyde:

Step — 1: Preparation of 1-(1-(3-nitrophenyl)ethylilene)-2-phenylhydrazine:

3-Nitro Acetophenone (0.1 mol) was dissolved inndi0of ethanol into 250 ml R.B.F. Phenyl hydrazifel(mol)

was added to above flask along with 3-4 drops atigl acetic acid. The reaction mixture was stificgd> min. at
room temperature. The progress and the complefiogagtion were monitored by TLC using ethyl acetdiexane
(6:4) as a mobile phase. After the completion efrbaction, the reaction mixture was kept to roemgerature for
1 h and the crystalline product was filtered, wastwth ethanol and dried at room temperature t@ givbstituted
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acetone phenyl hydrazone in good yield which wa® mnough to use as such for the next step. Thsidzth
constants of newly synthesized compounds were cardpaith the standard data.[22]

Step — 2: Preparation of 3-(3-nitrophenyl)-1-phenyllH-pyrazole-4-carbaldehyde:

Dimethylformamide (0.32 mol) was transferred into 12l flat bottom flak. Phosphorous oxychloride @20mol)
was added under controlled rate under stirrindhad temperature does not rise above 5°C. After ¢etm@ddition,
the mixture was raised to temperature and allows gtir for 10-15 min. freshly prepared acetophenbydrazone
0.03 mole was added to above mixture and the comtas heated on water bath al@Gor 8 hours. The progress
and the completion of reaction were monitored byCTusing toluene: ethyl acetate (6: 4) as a molilesp. After
the completion of the reaction, mixture was codledoom temperature and the content of the flask paured on
crushed ice to isolate the product. The separatedupt was filtered and washed with 1L cold waterémove
complete acidity. It was further dried at 65°C amttrystallized from the mixture of DMF-Methanol tive
crystalline pyrazole aldehyde in good vyield. Theysttal constants of newly synthesized compoundsewer
compared with the standard data.[22]

Preparation of 2-(3-(3-nitrophenyl)-1-phenyl-1H-pyrazol-4 yl)methylene) hydrazinecarbothioamide.
3-(3-Nitrophenyl)-1-phenyl-1H-pyrazole-4-carbalddk{0.01mole), thiosemicarbazide (0.01mole) anddyops of
hydrochloric acid were stirred for 10 min. The pegp of the reaction was monitored by TLC. On trametion of
the reaction, reaction mixture was poured into lvedsice and seperted product was filtered, drietraarystallized
from ethanol. [23]

Preparation of 2-(2-((3-(3-nitrophenyl)-1-phenyl-1Hpyrazol-4-yl)methylene) hydrazinyl) -4-sustitutednenyl-
2,5-dihydrothiazole.

2-(3-(3-Nitrophenyl)-1-phenyl-1H-pyrazol-4 yl)metflepe) hydrazinecarbothioamide, 2-bromo 1-substitute
phenylethanone(0.01mol), catalytic amount of pigiariand 10 ml methanol charged in round bottomkflashe
reaction mixture was hated about 5-6 hours in cotiweal method and in microwave, irradiated abod#20
minutes. Reaction was monitored by TLC using etigtate and hexane (3:7). At the time of completibn
reaction the reaction mass was poured in ice calgmand the separated solid was filtered, drietl apstallized
from ethanol [23].

Table 1. Optimization of yield for the microwave asisted as well as conventional method of synthesik7a, 7b and 7c using different

solvents
Entry as Solvent Time (min) | Yield® % | Timée® (hrs.) Yield® %
MWI MWI conventional| conventional

7a Methanol 15 85 6 60
7b Methanol 20 80 6 55
7c Methanol 15 85 6 58
7a Dichloromethane 30 70 9 40
7b Dichloromethane 35 76 9 42
7c Dichloromethane 30 68 9 40
7a Chloroform 20 64 10 42
7b Chloroform 25 68 10 45
7c Chloroform 20 70 10 42

#Time taken for the synthesis and Isolated yields after purification by microwave assisted method.
"Time taken for the synthesis and Isolated yields after purification by conventional method.

RESULTS AND DISCUSSION

The most important method for the synthesis ofztiia is the reaction beweerhaloketones and thioamide. This
method was established by hantzch and weber (I88ultant to Hanzch thiazole synthesis. Here 4njdpyrazole
react with thiosemicarbazide in presence of catafynount of hydrochloric acid to yield thiosemisazone. Which
on subsequent reaction with different substitutdoromoketones afforded the 2-(2-((3-(3-nitrophefiyPphenyl-
1H-pyrazol-4-yl) methylene) hydrazinyl) -4-sustiédphenyl-2, 5-dihydrothiazole. Spectroscopic ysial (H
NMR, C NMR, IR, and MASS) of newly synthesised compows$ agreement with planned structui¢. NMR

of compound (4a) displayed the singlet at 2B@m which indicate the methyle group proton, omglst at 8.61
revels the -NH proton and proton resonate at 8[#8n as a singlet which is the aromatic ring pratearest to
nitro group. Thiazole ring proton merge with otlaeomatic proton at 7.28ppm. The IR spectra of compound (4a)
gives the stretching band at 3394 (-NH), 3132 (Aatio), 2885(CH aliphatic), 1597, 1504 (BOmass spectra
gives the molecular ion peak at 480. All results agreement with structure assigned.
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Table 2. Synthesis of substituted thiazole derivates by Microwave assisted method of synthesis

Time® % M.P.
Entry Structure Molecular formula | Mass min. yield® oc
~L0
=N
N.
7a N Ca6H20N602S 480.54 15 85 148-15p
b CasH1/BrNgO,S 545.41 15 80 152-154
ON
7c Ca2sH17CINgO:S 500.96 15 85 154-156
0N
CN
7d CaeH17N70,S 491.52 20 70 160-162

O,N

7e Q/,N% Ca6H20N603S 496.54 15 80 154-156
XN
0O

O,N
NO,
S/YQ/
=N
N
7f N CasH17N704S 511.51 20 70 168-170
e
O:N

79 CasH18N6O,S 466.51 15 80 150-15p
0N
F
=N
N
7h N CusH17FNsO.S 484.96 18 75 152-154
SN
N T)
O.N

#Time taken for the synthesis by microwave assisted method.
P|solated yields after purification by microwave assisted method.
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For optimization of reaction, we have synthesiZagd 7band7c in different solvents under microwave irradiation.
We observed the higher yield within lesser timehe reaction which was carried out using methasaavent,
instead of Dichloromethane, and Chloroform. Thmetitaken for the completion of reaction under mi@ee
assisted method was 15-20 minutes and observe®hthields was 70-85%. If we carried out the sametmgis
under conventional method using methanol as soledtpiperidine as catalyst, the time taken fotlsgsis of7a,
7b and7ccompounds was about 6 hours and the % yield obdevas about 55-60%.

Characterization and Analytical data:
2-(2-((3-(3-Nitrophenyl)-1-phenyl-1H-pyrazol-4-yl)methylene)hydrazinyl)-4-(p-tolyl) thiazole(7a).

MP 148-150°C; IR (KBr) cr: 3394, 3132, 2885, 1705,1620, 1597, 1504, 1342, 348,"H NMR (400 MHz,
DMSO-d;) & ppm: 2.32 (s, 3H, C#), 4.86 (s, 1H), 7.21 (dl= 9.8 Hz, 3H), 7.41 (Y =7.0 Hz, 1H), 7.57 (U =7.6
Hz, 2H), 7.72 (dJ = 7.9 Hz, 2H), 7.84 (§ = 7.9 Hz, 1H), 7.99 (d] = 7.9 Hz, 2H), 8.23 (s, 1H), 8.33 @ 7.6 Hz,
2H), 8.61 (s, 1H), 9.01 (s, 1H)’C NMR (100 MHz, DMSO-g) & ppm: 20.78. 38.80, 39.01, 39.22, 39.42, 39.63,
39.84, 40.05,102.71, 116.94, 118.73, 122.94, 122125.56, 127.16, 129.17, 129.63, 130.07, 130.843,.0B,
135.00, 135.52, 135.52, 137.25, 138.74, 147.81,154848.64, 149.05, 167.85, 167.85, Mass: [m/d, (M) Wt.:
480.14 Anal. Calcd. For £H,0N¢O,S: C, 64.98; H, 4.20; N, 17.49; O, 6.66; S, 6.@und: C, 64.40; H, 5.20; N,
17.60; O, 7.66.

4-(4-Bromophenyl)-2-(2-((3-(3-nitrophenyl)-1-phenyl - 1H-pyrazol-4-yl )methylene) hydrazinyl) thiazole(7b).

MP 152-154°C; IR (KBr) ci: 3300, 3122, 2880, 1710,1620, 1587, 1530, 151821820, 741H NMR (400
MHz, DMSO-d) & ppm: 6.1 (s, 2H), 6.98 (s, 2H), 7.45 — 7.41 (iM),5.55 — 7.43 (m, 11H), 7.65 (s, 2H), 7.90 (s,
2H), 8.05 (s, 2H), 8.20 — 8.04 (m, 6H), 8.48 (s).2%& NMR (100 MHz, DMSO-g) dppm: 38.84, 39.05, 39.25,
39.46, 39.67, 39.88, 40.09, 104.28, 117.10, 118.70,50, 122.49, 122.98, 127.12, 127.49, 129.6@,063 131.48,
133.66, 134.11, 134.41, 135.01, 138.79, 147.82,0B48148.95, 167.93. Mass: [m/e (%)], M. Wt.: 545 Anal.
Calcd. For GsH;,BrNsO,S: C, 55.05; H, 3.14; Br, 14.65; N, 15.41; O, 5.875.88; found: C, 56.05; H, 3.18; N,
17.41; O, 6.67.

4-(4-Chlorophenyl)-2-(2-((3-(3-nitrophenyl)-1-phenyl-1H-pyrazol -4yl ) methylene) hydrazinyl)thiazole(7c).

MP 154-156°C; IR (KBr) cil: 3384, 3150, 2875, 1708, 1620, 1597, 1509, 1338, 848, 643'H NMR (400
MHz, DMSO-g;) 6 ppm: 6.60 (s, 1H), 7.40 — 7.31 (m, 3H), 7.51 47, 2H), 7.61 — 7.42 (m, 4H), 7.65 (s, 1H),
7.95 (s, 1H), 8.05 (s, 1H), 8.21 — 8.04 (m, 3H318(s, 1H),°C NMR (100 MHz, DMSO-g) sppm: 110.42, 120.95,
122.19, 124.64, 126.67, 128.80, 129.65, 129.69,782929.80, 129.85, 129.89, 130.00, 130.17, 132138.98,
134.30, 134.59, 139.99, 143.78, 147.22, 148.64,1%6168.98. Mass: [m/e (%)], M. Wt.: 500.96 An@hlcd. For
CysH17CINGO,S: C, 59.94; H, 3.42; CI, 7.08; N, 16.78; O, 6.896.40; found: C, 59.60; H, 3.12; N, 16.90; 097.3

4-(2-(2-((3-(3-Nitrophenyl)-1-phenyl-1H-pyrazol-4-yl ) methylene) hydrazinyl )thiazol -4-yl )benzonitrile(7d).

MP 160-162°C; IR (KBr) ci 3404, 3122, 2890, 1710,1620, 1597, 1514, 1340, 822,"H NMR (400 MHz,
DMSO-d) 6 ppm: 6.62 (s, 1H), 7.43 (s, 1H), 7.52 — 7.462M), 7.60 — 7.48 (m, 2H), 7.68 (s, 1H), 7.75 — 785
2H), 7.85 — 7.76 (m, 2H), 7.94 (s, 1H), 8.04 (s)18414 (s, 1H), 8.19 (dl = 6.1 Hz, 2H), 8.53 (s, 1H}*C NMR
(100 MHz, DMSO-¢) dppm: 111.43, 114.59, 116.19, 119.80, 122.19, 12212%.27, 127.91, 127.91, 129.03,
129.50, 129.68, 129.84, 130.17, 132.45, 134.40,7B3@.39.90, 143.89, 146.21, 149.64, 167.92, 168/L6s: [m/e
(%)], M. Wt.: 491.52 Anal. Calcd. For,gH,/N;0,S: C, 63.53; H, 3.49; N, 19.95; O, 6.51; S, 6.52iid: C, 64.53;
H, 3.80; N, 20.95; O, 7.51.

4-(4-Methoxyphenyl)-2-(2-((3-(3-nitrophenyl)-1-phenyl-1H-pyrazol-4-yl )methylene) hydrazinyl)thiazol (7€).

MP 154-156°C; IR (KBr) cn: 3389, 3125, 2895, 1712,1620, 1597, 1510, 1388, 838,"H NMR (400 MHz,
DMSO-ds) & ppm: 3.71 (s, 3H), 5.86 (s, 1H), 6.29 (s, 1H)06@,J = 8.5 Hz, 3H), 7.06 (d] = 8.3 Hz, 2H), 7.41 —
7.27 (m, 5H), 7.60 (t) = 7.3 Hz, 2H), 7.91 (d) = 7.6 Hz, 2H).*C NMR (100 MHz, DMSO-¢) 5 ppm: 38.82,
39.03, 39.24, 39.45, 39.66, 39.87, 40.07, 104.27,08, 118.71, 122.96, 127.20, 128.57, 129.62,0630131.95,
133.17, 134.09, 134.60, 134.99, 138.77, 139.07,814748.07, 148.67, 152.70, 167.94. Mass: [m/d, (%) Wt.:
496.54 Anal. Calcd. For gH,NgOsS: C, 62.89; H, 4.06; N, 16.93; O, 9.67; S, 6.4l C, 61.89; H, 5.06; N,
17.93; O, 9.66.

4-(4-Nitrophenyl)-2-(2-((3-(3-nitrophenyl)- 1-phenyl-1H-pyrazol-4-yl)methylene) hydrazinyl)thiazole(7f).

MP 168-170°C; IR (KBr) cn: 3398, 3138, 2879, 1711,1625, 1598, 1515, 1340, 328,"H NMR (400 MHz,
DMSO-d) & ppm: 6.70 (s, 1H), 7.42 (s, 1H), 7.50 — 7.44 (#),2Z .61 — 7.50 (m, 2H), 7.63 (s, 1H), 7.92 — /(78
2H), 8.06 — 7.92 (m, 3H), 8.18 (s, 1H), 8.34 — §&0 2H), 8.51 (dJ = 1.0 Hz, 2H)**C NMR (100 MHz, DMSO-
de) 6 ppm: 111.41, 119.03, 120.12, 120.89, 121.19, ®¥1.86.09, 126.27, 127.12, 127.79, 128.03, 129.28,75,
129.80, 130.07, 131.45, 133.30, 137.07, 138.97,984145.22, 147.03, 149.64, 160.12, 167.78. Mas& (%)],

16
Pelagia Research Library



Anamik K. Shah et al Der Chemica Sinica, 2015, 6(12):12-18

M. Wt.: 511.51 Anal. Calcd. For£H;/,N,O,S: C, 64.36; H, 3.89; N, 18.01; O, 6.86; S, 6.8und: C, 65.36; H,
3.92; N, 19.01; O, 8.86.

2-(2-((3-(3-Nitrophenyl)-1-phenyl-1H-pyrazol-4-yl)methylene)hydrazinyl)-4-pheny Ithiazol e(7g).

MP 150-152°C; IR (KBr) cn: 3386, 3133, 2881, 1716,1622, 1597, 1508, 1346, 320,"H NMR (400 MHz,
DMSO-d;) 6 ppm: 6.65 (s, 1H), 7.29 (s, 1H), 7.39X& 9.1 Hz, 3H), 7.52 — 7.46 (m, 2H), 7.59 — 7.51 2iH), 7.71
— 7.60 (m, 3H), 8.96 (s, 1H), 8.06 (s, 1H), 8.28.22 (m, 3H), 8.54 (s, 1H)**C NMR (100 MHz, DMSO-g) &

ppm: 109.11, 118.59, 120.12, 120.97, 123.19, 123124.78, 127.28, 127.31, 127.91, 129.03, 129.20,71,
129.80, 131.17, 131.45, 133.30, 136.77, 138.77,9B4145.22, 146.03, 148.64, 163.12, 169.98. Mas&e (%)],

M. Wt.: 466.51 Anal. Calcd. For#£H;sN:O,S : C, 64.36; H, 3.89; N, 18.01; O, 6.86; S, 6/und: C, 64.46; H,
3.92; N, 18.08; O, 6.90.

4-(4-Fluorophenyl)-2-(2-((3-(3-nitrophenyl)-1-phenyl-1H-pyrazol-4-yl)methylene) hydrazinyl)thiazole(7h).

MP 152-154°C; IR (KBr) cn: 3389, 3135, 2868, 1735,1622, 1597, 1504, 1346, 834,"H NMR (400 MHz,
DMSO-d) 6 ppm: 6.62 (s, 1H), 7.11 d,= 7.8 Hz, 2H), 7.49 — 7.38 (m, 3H), 7.68 — 7.50Q Hid), 7.92 (s, 1H), 8.04
(s, 1H), 8.21 — 8.11 (m, 3H), 8.51 &= 1.5 Hz, 1H),**C NMR (100 MHz, DMSO-¢) & ppm: 109.11, 119.99,
118.12, 118.65, 120.19, 121.54, 124.91, 125.27,3127127.91, 127.03, 128.48, 129.70, 129.90, 131132.45,
134.40, 136.77, 139.97, 144.98, 146.27, 148.07,6148.63.62, 168.98. Mass: [m/e (%)], M. Wt.: 484 Anal.
Calcd. For GsH,7FNgO,S : C, 61.97; H, 3.54; F, 3.92; N, 17.35; O, 6806.62, found: C, 61.80; H, 3.60; N, 17.38;
0, 6.70.

CONCLUSION

A convenient synthetic route has been developedHercyclocondensation reaction betweehaloketons and
thioamide, which gives the thiazole in excellemlgi The evidences of this microwave assisted naetne efficient
methodology, excellent yields, cleaner reactiorfifg® simple work-up method and lesser reactioreti
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