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Abstract An efficient synthesis of 3-(2-(4,5-dihydro-3,5-diphenylpyrazol-1-yl)thiazol-4-
yl)-2H-chromen-2-one derivatives by a simple, atom-economical, and multicomponent
reaction of chalcones, thiosemicarbazide, and 3-(2-bromoacetyl) coumarins in the presence
of aqueous sodium hydroxide in refluxing ethanol is reported. The structures of newly
prepared compounds have been confirmed by their analytical and spectral (IR, 'HNMR,
BCNMR and mass) data.

[Supplementary materials are available for this article. Go to the publisher’s online
edition of Synthetic Communications®™ for the following fiee supplemental resource(s):
Full experimental and spectral details. |
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INTRODUCTION

Thiazole ring-containing compounds show pharmacological activities such as
antimicrobial,[! antiinﬁammatory,m antitubercular,”) antitumor,™ cardiotonic,™
analgesic,'® anti-HIV,!”! and anti-allergenic® activities. These are used in drug
development for the curing of allergies,” schizophrenia,'” and as hypnotics,!!!
and the different substituents of pyrazolines show various pharmacological activities
such as antinociceptive,[lz] anticancer,!'3) antidepressant,“‘” and antidiabetic!"”
activities.
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Chalcones have good pharmacological properties such as nitric oxide
inhibition,'" and antioxidant,'” antimalarial,"'® analgesic,“g] antiviral,?® and
antitubercular®!! activity.

Coumarin-containing compounds show a broad range of biological activities
such as anthelmintic insecticide,*” antifungal,[23] and herbicidal®¥ activities. Its
derivatives show various pharmacological and physiological activities such as antico-
agulant,®! antiviral,*® bactericidal,*”! and anti-inflammatory®® activity.

Recently multicomponent reactions have been widely used in organic synthesis
because of their advantages such as high efficiency, atom economy, convergence,
exploratory power, and greater yield, leading to the straightforward synthesis of
new structures.””’

In continuation of our earlier work?®*!] on the synthesis of a heterocyclic
system derived from coumarin, we report here in the facile one-pot synthesis of 3-
(2-(4,5-dihydro-3,5-diphenylpyrazol-1-yl)thiazol-4-yl)-2 H-chromen-2-one derivatives.

RESULTS AND DISCUSSION

Synthesis of 3-(2-(4,5-dihydro-3,5-diphenylpyrazol-1-yl)thiazol-4-yl)-2 H-chromen-
2-ones (4) if has been achieved in one pot by using different substituted chalcones (1), thio-
semicarbazide (2), and different substituted 3-(2-bromoacetyl)-2 H-chromen-2-ones (3) in
ethanol containing aqueous NaOH. These compounds are obtained in good yields.

Method 1

The structures (4) of newly prepared compounds were confirmed by unambigu-
ous synthesis. In this method chalcones were reacted with thiosemicarbazide to give
a thioamide intermediate. These compounds were reacted with various
3-(2-bromoacetyl) coumarins in absolute ethanol to yield the compounds 4. This is
a stepwise and unambiguous process. The products (4) obtained by both methods
were found to be identical by their mixed melting points and thin-layer chromato-
graphic (TLC) and infrared (IR) spectra (Scheme 1).

Method 2

The structures of the title compounds have been identified by analytical and

spectral data (Scheme 2). In the IR spectrum the compound 4a showed lactone

C=0 stretching vibration at 1719cm ™' and C=N stretching vibration at 1545cm™".
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Scheme 1. Synthesis of  3-(2-(4,5-dihydro-3,5-diphenylpyrazol-1-yl)thiazol-4-yl)-2 H-chromen-2-one
derivatives via multicomponent approach.
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Scheme 2. Unambiguous synthesis of 3-(2-(4,5-dihydro-3,5-diphenylpyrazol-1-yl)thiazol-4-yl)-2 H-
chromen-2-one.

The "THNMR spectrum of 4a showed three double doublets (ABX pattern) at & 3.36,
3.93, and 5.64, integrating for one proton each, and assigned to Hp, Hg, Hx proton
of pyrazolone™ ring respectively. Aromatic protons appeared at & 7.25-7.80 and
C-4 of coumarin proton appeared at 8 8.17. The >*CNMR spectrum of 4a shows ali-
phatic carbons at & 43.4, 64.2 and the lactone carbonyl carbon appeared at 151.5. In
the mass spectrum (ESI-MS) compound 4a showed quasi-molecular-ion peak at m/z
450. See Scheme 3 and Table 1.

CONCLUSION

In summary we have synthesized 3-(2-(4,5-dihydro-3,5-diphenylpyrazol-1-
yl)thiazol-4-yl)-2 H-chromen-2-ones via multicomponent reaction of different chal-
cones, thiosemicarbazide, and substituted 3-(2-bromoacetyl)-2 H-chromen-2-ones in
ethanol containing aqueous NaOH in a one-pot reaction. It is a more efficient
synthesis because of short reaction time, few steps, and high yields.

EXPERIMENTAL

All the reagents and solvents were purchased from commercial sources and
were used without further purification unless otherwise stated. 3-(2-Bromoacetyl)-
coumarins®®¥ were prepared by the literature procedure. Melting points were deter-
mined in open capillaries with a Stuart melting-point apparatus (Mumbai, India)
and were uncorrected. CHNS analysis was done on a Carlo Erba EA 1108 automatic
elemental analyzer. The purity of the compounds was checked by TLC plates (E.
Merck Mumbai, India). IR spectra (KBr) were recorded on a Perkin-Elmer spectrum
100S. 'H NMR spectra were recorded on a Bruker WM-400 spectrometer in & parts
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Scheme 3. Mechanism®* for the formation of product 4.

Table 1. Times and yields of compounds prepared

Entry 4 R, R, R; Time (h) Yield (%)
1 4a H H H 4 85
2 4b H H Br 4 80
3 4c H Br Br 6 82
4 4d H H Cl 4 80
5 4e H Cl Cl 6 84
6 4f H H NO, 5 78
7 4g H H OCH; 4 80
8 4h Br H H 4 85
9 4i Br H Br 4 82

10 4§ Br Br Br 6 80

11 4k Br H Cl 4 76

12 41 Br Cl Cl 6 85
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per million (ppm) using tetramethylsilane (TMS) as the standard. Electronspray
ionization mass spectra (ESI-MS) were determined on Perkin-Elmer instrument
(SCIEX API-2000, ESI) at 12.5¢V.

A mixture of 1,3-diphenyl-propenone (1 mmol), thiosemicarbazide (1 mmol),
3-(2-bromoacetyl)-2 H-chromen-2-ones (1 mmol), and aqueous NaoH (0.08 in 1ml
of water) in ethanol (10 ml) was refluxed for 4 h and cooled, and the solid separated
was filtered and recrystallized from methanol. Yellow solid, mp 261-263°C. 'H
NMR (400 MHz, DMSO-d¢) (8, ppm): 3.36 (dd, J=17.4Hz, 7.4Hz, 1H, Hy),
3.93 (dd, J=17.4Hz, 11.8Hz, 1H, Hp), 5.64 (dd, J=11.8Hz, 7.4Hz, 1H, Hy),
7.25-7.46 (m, 13H, ArH), 7.76-7.80 (m, 2H, ArH), 8.17 (s, 1H, C-4 of coumarin);
3C NMR (DMSO-dg, 5 ppm): 43.0, 64.4, 111.0, 115.8, 119.0, 120.4, 124.7, 126.4,
127.0, 127.6, 128.5, 128.8, 130.0, 130.8, 131.6, 138.2, 141.5, 143.7, 152.2, 153.3,
158.5, 163.5; IR (KBr, v, cm™'): 1719 (lactone carbonyl), 1545 (C=N); ESI-MS:
m/z=450 (M + 1) Anal. caled. for Cy7H19N30,S: C, 72.14; H, 4.26; N, 9.35. Found:
C, 71.18; H, 4.22; N, 9.32.

Spectral and analytical data for other synthesized compounds are available in
the online supplemental section.

REFERENCES

1. Mahajan, N. S.; Pattan, S. R.; Jadhav, R. L.; Pimpodkar, N. V.; Manikrao, A. M. Int. J.
Chem. Sci. 2008, 6(2), 800-806.

2. Karabasanagouda, T.; Adhikari, A. V.; Ramgopal, D.; Parameshwarappa, G. Indian J.
Chem. 2008, 47B, 144-152.

3. Chowki, A. A.; Magdum, C. S.; Ladda, P. L.; Mohite, S. K. Int. J. Chem. Sci. 2008, 6(3),
1600-1605.

4. (a)Gu, X. H.; Wan, X. Z.; Jiang, B. Bioorg. Med. Chem. Lett. 1999, 9, 569-572; (b) Jiang,
B.; Gu, X. H. Bioorg. Med. Chem. 2000, 8, 363-371.

5. Andreani, A.; Rambaldi, M.; Bonazzi, D.; Lelli, G. Eur. J. Med. Chem. Ther. 1984,
3, 219.

6. Bordi, F.; Catellani, P. L.; Morinha, G.; Plazzi, P. V.; Silva, C.; Barocelli, E.; Chiavarini,

M. Farmaco 1989, 44, 795-807.

. Xie, L.; Takeuchi, Y.; Consetino, L. M.; Lee, K. J. Med. Chem. 1999, 42, 2662-2672.

. Buckle, D. R.; Smith, H. J. Med. Chem. 1975, 18, 391-394.

. Hargrave, K. D.; Hess, F. K.; Oliver, J. T. J. Med. Chem. 1983, 26, 1158-1163.

. Jaen, J. C.; Wise, L. D.; Caprathe, B. W.; Tecle, H.; Bergmeier, S.; Humblet, C. C.;

Heffner, T. G.; Meltzner, L. T.; Pugsley, T. A. J. Med. Chem. 1990, 33, 311-317.

11. Ergenc, N.; Capan, G.; Gunay, N. S.; Ozkirimli, S.; Gungor, M.; Ozbey, S.; Kendi, E.
Arch. Pharm. Pharm. Med. Chem. 1999, 332, 343-347.

12. Kaplancikli, Z. A.; Turan-Zitouni, G.; Ozdemir, A.; Can, O. D.; Chevallet, P. Eur. J.
Med. Chem. 2009, 44, 2606—10.

13. Havrylyuk, D.; Zimenkovsky, B.; Vasylenko, O.; Zaprutko, L.; Lesyk, R. Eur. J. Med.
Chem. 2009, 44, 1396-404.

14. Palaska, E.; Aytemir, M.; Uzbay, 1. T.; Erol, D. Eur. J. Med. Chem. 2001, 36(6), 539-543.

15. Ahn, J. H.; Min Kim, H.; Jung, S. H.; Kang, S. K.; Rok Kim, K.; Rhee, S. D.; Yang, S.
D.; Cheon, H. G.; Kim, S. S. Bioorg. Med. Chem. Lett. 2004, 14(17), 4461-4465.

16. Rojas, J.; Dominguez, J. N.; Charris, J. E.; Lobo, G.; Paya, M.; Ferrandiz, M. L. Eur. J.
Med. Chem. 2002, 37, 699-705.

S O 0



588

17.

18.

19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

S. PAVURALA AND R. R. VEDULA

Indyah, S. A.; Timmerman, H.; Samhoedi, M.; Sastronami, D.; Sugiyanto, H.; Goot, V.
Eur. J. Med. Chem. 2000, 35, 449-452.

Chen, M.; Christensen, S. B.; Zhai, L.; Rasmussen, M. H.; Theander, T. G.; Frokjaer, S.;
Steffensen, B.; Davidson, J.; Kharazmi, A. J. Infect. Dis. 1997, 176, 1327-1333.

Viana, G. S.; Bandeira, M. A.; Matos, F. J. Phytomedicine 2003, 10, 189-195.
Onyilagna, J. C.; Malhotra, B.; Elder Towers, G. H. N. Can. J. Plant Pathol. 1997, 19,
133-137.

Siva Kumar, P. M.; Geetha Babu, S. K.; Mukesh, D. Chem. Pharm. Bull. 2007, 55(1),
44-49.

O’Kennedy, R.; Thornes, R. D. Coumarins: Biology, Applications, and Mode of Action;
Wiley: Chichester, 1997.

Sharma, P.; Pritmani, S. Indian J. Chem. 1999, 38B, 1139-1142.

Rajanarendar, E.; Karunakar, D.; Srinivas, M. Indian J. Chem. 2004, 43B, 643-648.
Kalluraya, B.; Souza, A. D.; Holla, B. S. Indian J. Chem. 1994, 33B, 1017-1022.

Eur. Pat. Appl. Ep 816353A27, Jan. 1998.

El-Sayed, A. M.; Abd-Allah, O. A. Phosporus, Sulfur Silicon Relat. Elem. 2001, 170, 75-86.
Emmanuel-Giota, A. A.; Fylaktakidou, K. C.; Hadjipavlou-Litina, D. J.; Litinas, K. E.;
Nicolaides, D. N. J. Heterocycl. Chem. 2001, 38, 717-722.

Zhu, J.; Bienaymé, H. (Eds.). Multicomponent Reactions, Wiley-VCH: Weinheim,
Germany, 2005.

Sreenivasa Rao, V. C.; Rajeswar Rao, V. Synth. Commun. 2012, 42, 1-7.

Guruvaiah, N.; Rajeswar Rao, V. Synth. Commun. 2011, 41, 2693-2700.

Ozdemir, A.: Zitouni, G. T.; Kaplancikli, Z. A.; Revial, G.; Giiven, K. Eur. J. Medchem.
2007, 42, 403-409.

Finar, 1. L. Stereochemistry and Chemistry of Natural Products, vol. 2, 5th ed. ELBS,
Longman: London.

Rajeswar Rao, V.; Padmanabha Rao, T. V. Indian J. Chem. 1986, 25B, 413—415.



