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SYNTHESIS AND CYCLIZATION
OF 3-{3'(2'-SPIROTHIAZOLIDIN-4'-ONYL)]
QUINAZOLIN-4-ONE DERIVATIVES

MAHER F. EL-ZOHRY", ABDULLAH A. AL-AHMADI and
FATIMAH A. AQUILY

Chemistry Department, Faculty of Applied Sciences, Umm Al-Qura University,
Makkah Al-Mukarramah P.O. Box 5576 Saudi Arabia

(Received March 6, 2000; In final form May 13, 2000)

The reaction of 3-(3H)-aminoquinazolin-4-one derivatives 4a-c with 2-spiro-1,3-oxathio-
lan-5-one derivatives 7a-f in ethanol yielded 3-[3'(2’-spirothiazolidin-4'-one)]quinazo-
lin-4-one derivatives Ra-r in excellent yield. Cyclization of compounds Ra-r with sodium
hydroxide in ethanol or with fusion with anhydrous sodium acetate gave the spirothiazol-
opyrazoloquinazolinone derivatives 9a-r. All the synthesized spiro heterocyclic derivatives
were identified by conventional methods (IR. 'H NMR) and elemental analyses.

Keywords: Spiroheterocycles; Spirothiazoloquinazolinones; Spiropyrazoloquinazolinones;
cyclizations; NMR

INTRODUCTION

Spiro derivatives have anticovulant!, antibacterial, antitubercular, antican-
cer activityz. They are also used as a potential dopamine D, receptor radi-
oligand for SPECT?, as potential anxiolytic", antiamnesia® as well as used
in ophthalmic photochromic lenses®. Also spiroheterocycles were used as
PDEI and PDES, GMP phosphodiesteras inhibitors’, as nitric oxide syn-
tase inhibitors®, Photoisomerization™!? and the utilization of spirohetero-
cycles as herbicides and pesticides were studied'! and their application as
potential topical agents for vaginal infections are also reported'%. The syn-

* To whom all correspondence should be addressed.

1



12:16 28 January 2011

Downl oaded At:

2 MAHER F. EL-ZOHRY ¢t al.

thesis of spiro derivatives as antitumor derivatives of illudin S'3, analogs
of dehydroilludin M, as potential muscarinic agonistsIs and as antifun-
gal agent'® has been carried out.

It is of interest to note that pyrazole derivatives are used as
phamlaceuticals”‘”. Also quinazolin-4-one derivatives showed diverse
biological activityzs, for example azolylquinazolines and related com-
pounds were used as protein tyrosine kinase inhibitors26. Fused aryl pyri-
doquinazolinones were prepared to be used as anticancer agents?’-33,
Substituted quinazolinediones and quinazolinones were used as potent
fibrinogen receptor antagonists®®. As a consequence of all the forgoing
observation and as a continuation of our previous work>>#, we report
herein the synthesis of some spirothiazolopyrazolquinazolinone deriva-
tives,

RESULTS AND DISCUSSION

Because of the importance of the spiroheterocyclic derivatives and quina-
zolinone derivatives, it is very interesting to synthesize some new fused
spiroheterocyclic derivatives incorporated with quinazolinones. To reach
our goal, 3-(3H)-aminoquinazolin-4-ones 4a-c were prepared by simple
standard well known procedures, then allowed to react with
2-spiro-1,3-oxathiolan-5-one derivatives. For the synthesis of 3-(3H)-ami-
noquinazolin-4-ones 4a-¢, anthranilic acid | was acetylated with acetic
anhydride followed by addition of cold water to afford acetylanthranilic
acid 2a. It was brominated with bromine in acetic acid or nitrated with
concentrated nitric and sulfuric acid mixture to yield 2b,c. Compounds
2a-c were cyclized with acetic anhydride to yield the benzoxazinone
derivatives 3a-¢ which reacted with hydrazine hydrate to afford
3-(3H)-aminoquinazolin-4-one derivatives 4a-c (Scheme 1).

The preparation of 3-(3H)-aminoquinazolin-4-one derivatives 4a-c was
achieved by another procedure starting from methyl anthranilate 5§ which
was acetylated with acetic anhydride to yield acetyl methyl anthranilate
6a. Bromination of 6awith bromine in acetic acid and nitration of 6a with a
H,S0,/HNO; mixture yielded the bromo derivative 6b and the nitro deriv-
ative 6¢ respectively. The reaction of compounds 6a-c with hydrazine
hydrate afforded the aminoquinazolin-4-one derivatives 4a-c (Scheme 2).
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The reaction of 3-(3H)-aminoquinazolin-4-one derivatives 4a-c with
2-spiro-1,3-oxathiolan-5-one derivatives 7a-f in ethanol yielded
-[3'(2'-spirothiazolidin-4'-one)}-quinazolin-4-one  derivatives 8a-r in
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excellent yield (Scheme 3).
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The structures of the prepared compounds 8a-r were assigned on the
basis of elemental analyses, IR, 'H-NMR, '*C-NMR and mass spectros-
copy (Table I). The IR spectrum of 8g showed characteristic strong
absorption bands at 3050 cm™! corresponding to the stretching vibrations
of the aromatic carbon-hydrogen bond, and the band 2917 cm™! is due to
the aliphatic carbon-hydrogen bond. The band at 1677 cm™! corresponds
to the stretching vibrations of the carbonyl group of the quinazoline and
thiazolidine rings. The bands at 1630 cm™! is indicative for the C=N
stretching and 700 cm™! for C-S bond of thiazolidine ring. The 'H-NMR
spectrum of 8g (DMSO-dg) showed the following signals: 8 2.43 (2H, t)
for the methylene protons of the indan moiety, 8 2.59 (2H, t) for the ben-
zylic methylene protons of the indan residue, & 2.40 (3H, s) for the methyl
group protons at C,of the quingzoline ring, 8 3.60 (2H, s) for the methyl-
ene protons of the thiazolidine ring and § 7.40-8.20 ppm (8H, m) for the
aromatic protons of both the quinazoline and the indan rings. The
I3C-NMR spectrum of 8g (DMSO-dg) showed the following signals:
22,79, 27.84, 28.81, 119.67, 120.49, 125.83, 126.42, 126.56, 128.29,
132.06, 133,82, 142.25, 144.60, 146.66, 152.85, 155.46, 155,79, 159.99,
174.67, 197.45 ppm.

For the synthesis of the target compounds spirothiazolopyrazoloquina-
zolinones 9a-r, attempted cyclization reactions of 8a-r were carried out,
by reaction of 8a-r with sodium hydroxide (20%) in ethanol or with anhy-
drous sodium acetate to give the desired spirothiazolopyrazoloquina-
zolinones 9a-r in good yields (Scheme 3, Table II). The chemical
structures of 9a-r are based on their elemental analyses and their spectral
data (Table II). The IR spectrum of 9a showed characteristic strong
absorption bands at 3030 cm™' corresponding to the aromatic car-
bon-hydrogen stretching vibrations, 2917 cm™! for the aliphatic car-
bon-hydrogen stretching vibrations, 1677 cm™! corresponding to the
stretching vibrations of the carbonyl group of the quinazoline ring, 1630
cm™for the C=N stretching and 710 cm™ for C-$ stretching vibrations.
The 'H-NMR spectrum of 9a (DMSO-dg) showed the following signals: &
1.30-1.60 (4H, m), 1.70-1.90 (4H, m) for the methylene protons of the
cyclopentane moiety, 3.20 (2H, s) for the methylene protons of the thiazole
ring, 5.10 (1H, s) for the H atom of pyrazole ring and 7.20-8.10 ppm (4H,
m) for the aromatic protons of the quinazoline ring.
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TABLE [ Physical data of 3-[3-|3'-(2’-spirothiazolidin 4'-one [quinazolin-4-one derivatives Ra-r.
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EXPERIMENTAL

The time required for completion of each reaction was monitored by TLC.
Melting points are uncorrected. The "H-NMR (8 ppm) spectra were meas-
ured on an EM-360 90-MHz spectrophotometer using TMS as internal
standard. A Varian FT-80 spectrophotometer was used to obtain all
BC.NMR (5, ppm) spectra. IR (v cm™!) spectra were recorded on a
Pye-Unicam SP 200-G spectrophotometer and the E I mass spectra were
recorded on a Varian-MAT 311 A spectrometer. Elemental analyses were
determined on a Perkin-Elmer 240 C microanalyser.

Preparation of 3-amino-2-methyl-3H-quinazolin-4-ones 4a-c

These compounds were prepared according to the reported method™>,

Preparation of 2-spiro-1,3-oxathiolan-5-ones 7a-f

These compounds also were prepared according to the reported
method>6-%’,

Synthesis of 3-{3'-(2'-spirothiazolidin-4'-one]quinazolin-4-one
derivatives 8a-r, General Procedure

Each compound 4a-c (0.01 mole) was fused with compound 7a-f
(0.01 mole) for % hr, then 25 ml of absolute ethanol was added to the reac-
tion mixture. The reaction mixture was refluxed for 6 hrs, cooled to room
temperature whereby compounds 8a-r precipitated and filtered off. They
were dried and recrystallized from ethanol. Results are reported in Table 1.

Synthesis of spirothiazolopyrazoloquinazolinones 9a-r

Method 1; General Procedure

Each compound 8a-r (0.01 mole) was fused with anhydrous sodium ace-
tate (0.01 mole) f¥2 hr, then cooled to room temperature, poured into cold
water whereby compounds 9a-r were precipitated. They were filtered off,
dried and recrystallized from ethanol. The obtained results are listed in
Table II.
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Method 2; General Procedure

Each compound 8a-r (0.01 mole) was dissolved in 25 ml of absolute etha-
nol, to this solution a few drops (Y2 ml) of 20% alcoholic sodium hydrox-
ide solution was added. The reaction mixture was refluxed for 6 hrs. At the
end of the refluxing time, the reaction mixture was cooled to room temper-
ature, poured into 25 ml of 10% hydrochloric acid solution whereby com-
pounds 9a-r were precipitated, filtered off, dried and recrystallized from
ethanol. results are shown in Table II.

References

2]
13]

141
5

6]

I7

18]

19

110]

(i

12

[13]
(14]

{15]
[16]

nn

Singh, G.S., Singh, T, and Lakhan, R., (1997), Indian J. Chem. Sect. B: Org. Chem.
include. Med. Chem. 36B (10), 951.

Chikhalia, K.H. and Desai, K.R., (1998). J. Inst. Chem. (India) 7((4), 121.

Bikk, N., Gotsick, T.J.. Kabalka, G.W., Goodman, M.M., and Obrien, J.C., (1998), J.
Labelled Compd. Radiopharm 41(5), 363.

Kossakowski, J., Zawadowski, T., Turlo, J., and Kleps, J., (1998), Farmaco 53(2), 169.
Bartane, S.G., Schoen, 1., Pellioniszne, P.M., Kiss, B., Kapati, E., Kis-Varga, A.; Lapis,
E., Gere, A., Laszlovszky, L., Csomor, K., Farkas, S., Horvath, C., Szabo, S., Horvath,
P., Laszy. J., and Szantay, C.L, (1998), Hung, Teljes HU 76, 345 (CL Co 7D471/10),
28 Aug 1997, Appl. 95/9, 503, 664, 20 Dec 1995; 18 pp.; Chem. Abstr. 128, 154093f
(1998).

Chamontin, K., Lokshin, V., Samat, A., and Guglielmetti, R., (1998). PCT Int. Appl.
WO 98 04, 563 (CL. COTD498/10), 5 Feb. 1998, FR Appl. 96/9, 659, 31 Jul 1996; 35
pp.: Chem. Abstr, 128, 154088h (1998).

Xia, Y., Chackalamannil, S.; Hsingan, C., Tsai, H., Vaccaro, H., Cleven, R., Cook, J.,
Fawzi, A., Watkins, R., and Zhang, H., J. (1997), Med. Chem. 4((26), 4372.

Hamley, P, Mclnally, T., and Tinker, A., (1998), PCT Int. App. WO 98 46, 61t (CL.
CO7D498/10) 22 Oct. 1988, SE Appl. 97/1, 396, 15 Apr. 1997; 32 pp. chem. Abstr.
129, 31623f (1998).

Paquette, L.A., Lowinger, T.B., Bolin, D.G., and Branan, B.M., (1996), J. Org. Chem.
61(21), 7486.

Myashita, A. and Hama, J., (1997), Jpn. Kokai Tokkyo Koho JP 008, 245, 627 [96, 245,
627] (CL. C07D491/107) 24 Sep. 1996, Appl. 95/51, 082, 10 Mar. 1995; 7 pp.; Chem.
Abstr. 126, 18798w (1997).

Lieb, F., Hagemann, H., Widdig, A., Ruther, M., Fischer, R., Bretschneider, T., Erde-
len, C., Wachendorff-Neumann, U., Santel, H., Dollinger, M., Graff, A., Mencke, N.,
Turberg, A., and Dahmen, P. (1997), Ger. Offen. DE 19, 602, 524 (CL. C07D307/M4) 2
Jan. 1997, DE Appl. 19, 523, 471, 28 Jun. 1995; 94 pp.; Chem. Abstr. 126, 144113g
(1997).

Trani, A., Dallanoce, C., Panzone, G., Ripamonti, F., Goldstein, B.P,, and Ciabatti, R.,
(1997), J. Med. Chem. 40 967.

McMorris, T.C., Hu, Y, Yu, J., and Kelner, M.1., (1997), Chem. Commun., 3, 315.
Kinder, FR. Jr., Wang, R., Bauta, W.E., and Bair K.W., (1997), Synth. Commun, 27,
521.

Barlacco, D., Fanelli, F., Cignarella, G., Villa, S., Cattabeni, F., Balduini, W., Cimino,
M., and De Benedetti, P.G., (1996), drug. Des. Discovery 14, 129,

Takeuchi, Y., Tomozane, H., Misumi, K., Yata, K., Kawata, T., Niino, Y., Yamato, M.,
and Harayama, T., (1997), Chem. Pharm. Bull. 45, 327.

Danagulyan, G.G., Saakyan, L.G., Zalinyan, M.F,, and Terent'ev, P.B., (1997), Chem.
Heterocycl. Compd. (N.Y) 33, 698.



12:16 28 January 2011

Downl oaded At:

118]

1191

[20]

121
122}
123|
[24)

125

[26]

1271

1281
1291

[30]

131

132)
133)

[34]

135
136|

137)
138]

139}
1404

MAHER F. EL-ZOHRY ¢t al.

Akahane, A., Kuroda, S., [tani, H.. and Shimizu, Y., (1998), PCT Int. Appl. WO 98 03,
507 (CL. CO7D471/04) 29 Jun. 1998, AU Appl. 96/1, 110, 18 Jul 1996; 92 pp. Chem.
Abstr, 128, 154090c (1998).

Cristea, 1. and Panea, 1., (1998), Stud. Univ. Babes-Bolyai, Chem. 40, 171 (1995);
Chem. Abstr. 128, 1279R8Ss (1998).

Straub, A.. Rabyr, C., Niewoehner, U., Jaetsch, T.. Feurer, A., Kast, R., Stasch, J.P,
P.E.. Huetter, J., and Dembowsky, K.. (1998), Ger, Offen. DE 19, 642, 319 (CL.
CO7D405/14) 16 Ap. 1998, Appl. 19, 642, 319, 14 Oct. 1996; 16 pp.; Chem. Abstr.
128, 270605y (1998), and references therein.

Coppe, F.T. and Fawzi, M.M., (1997), J. Heterocycl. Chem. 34, 1693.

Hussein, A.M. and El-Emary, T.L.. (1998). J. Chem. Res., synop. 1, 20.

Steinmetz, A. and Tietze, L.F.. (1998), Ger. Offen. DE 19. 627, 002 (CL.
CO7D231/22). 8 Jan. 1998, Appl. 19, 627, 002, 5 Jul. 1996; 14 pp.; Chem. Abstr, 128,
114946e (1998).

Suzuki, Y., Takermura, Y.; lwamoto, K., Higashino, T., and Miayashita, A., (1998),
Chem. Pharm. Buil. 46, 199,

Araki, K., Brett, T., Go, A., Ito, M., Morris. J., Mukaida, H.. Oe, Y., Sasaki. N., Geach,
J.J.. and Domon, K., (1999), PCT Int. Appl. WO 99 03, 856 (CL. C0O7D413/10), 28
Jan. 1999, GB Appl. 97/15, 163, 18 Jul. 1997 116 pp. Chem. Abstr. 130, 153653t
(1999).

Bhagwat, S.S., Lee. C., Cowart. M.D.. Mckie, J.. and Grillot, A.L., (1998). PCT Int.
Appl. WO 98 46, 605 (CL. CO7TD471/04), 22 Oct. 1998, US Appl. 838, 216, 16 Apr.
1997; 172 pp. Chem. Abstr, 129, 316240b (1998).

Foguet, A.R., Gubert, R.S., Ortiz, HJ.A., Sacristan, M.A., und Castello, BJ.M.,,
(1998), Span. ES2, 104, 509 (CL. COTD403/04) 10 Oct. 1997, Appl. 9, 501, 182, 13
Jun. 1995; 10 pp. Chem, Abstr. 129, 316241¢ (1998).

Abdel-Hamide, S.G.J., (1997), Indian Chem. Soc. 74(8), 619-623.

Cockerill, G.S.; Carter, M.C.; Guntrip, S.B. and Smith, K.J. PCT int. Appl. WO YR 02,
434 (CL. COTD405/M), 22 Jan. 1998, GB Appl. 96 25, 458, 7 Dec. 1996; 119 pp..
Chem. Abstr. Vol. 128; 140716z (1998).

Trova, M.P.; Zhang, N. and Kitchen, D.B.. PCT Int Appl. WO 98 23, 716 (CL.
CO7D471/M4), 4 Jun. 1998, US Appl. 756, 860, 26 Nov. 1996; 54 pp.; Chem. Abstr.
Vol. 129: 41144a (199R),

Trova, M.P. and Zhang N., PCT Int. Appl. WO 98 23 617 (CL C0O7D471/04), 4 Jun.
1998, US Appl. 755, 845, 26 Nov. 1996; 34 pp.; Chem. Abstr. Vol. 129: 54298d (1998).

Banerjee, R.K.; Lakhan, R, and Shukla, B.N., (1988), J. Indian Chem. Soc.. 75(1), 52.

Amine, M.S.; Eissa, A.M.E.; Shaaban, A.F.; El-Sawy, A. and El-Sayed, R. (1998),
Indian J. Heterocycl. Chem., 7(3), 169-172.

Liverton, N.J.; Armstrong, D.J., Claremon, D.A.; Remy, D.C.. Baldwin, J.J.; Lynch,
R.J.; Zhang, G. and Gould,, (1998), Bicorg. Med. Chem. Lett, 8(5), 483-486.

Al-Thebeiti, M.S. and El-Zohry. MLF., (1995), Heterocycles Vol. 41(11). 2475-2480).

Al-Thebeiti, M.S. and El-Zohry, M.F., (1995), Heteroatom Chemistry, Vol. 6(6), 567
574,

Al-Thebeiti, M.S.; EI-Zohry, M.F.; Al-Lihaibi, S.S. and Tirkistani, F.A.A., (199%), Bul-
letin of Polish Academy of Sciences Chemistry Vol. 46(4), 354-357.

Hozien, Z.A.; Ahmed, N.A. and El-Zohry, M.F., (1993), Collect. Czech. Chem. Com-
mun, Vol 58, 19441952,

El-Zohry, M.F., (1992), Phosphorus, Sulfur and Silicon, 66, 311-319.

Al-Ahmadi, A.A. and El-Zohry, M.F.. (1996}, Heteroatom Chemistry, Vol. 7(3), 171-
176).



