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SYNTHESIS AND CYCLIZATION 
OF 3-[3'(2'-SPIROTHIAZOLIDIN-4'-ONY L)] 

QUINAZOLIN-4-ONE DERIVATIVES 

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

Clientistry Depurmierit. Fucirlty c.$Appliutf Sciences. Umm A/-Qitru Univc*rsip. 
Mukkuti A/-Mukurrumuh P.O. Brn 5576 Surrdi Aruhiu 

The reaction of 3-(3H)-iiminoquinazoIin-4-one derivatives 4a-c with 2-spiro-1.3-oxathio- 
Ian-5-one derivatives 7a-f in ethanol yielded 3-[3'(2'-spirothiazolidin-4'-one)Jquinazo- 
lin-4-one derivatives 'a-r in excellent yield. Cyclization of compounds Xa-r with sodium 
hydroxide in ethanol or with fusion with anhydrous sodium acetate gave the spirothiuol- 
opyrazoloquinazolinone derivatives 9.1-r. All the synthesized spiro heterocyclic derivatives 
were identified by conventional methods (IR. 'H NMR) and elemental analyses. 

Kqwor.d.s: Spiroheterocycles; Spirothiazoloquinazolinones; Spiropyrazoloquinazolinones; 
cyclizations; N M R  

INTRODUCTION 

Spiro derivatives have anticovulant ', antibacterial, antitubercular, antican- 
cer activity2. They are also used as a potential dopamine D2 receptor radi- 
oligand for SPECT3, as potential anxiolytic4, antiamnesia5 as well as used 
in ophthalmic photochromic lenses6. Also spiroheterocycles were used as 
PDEl and PDES, GMP phosphodiesteras inhibitors7, as nitric oxide syn- 
tase inhibitors'. Photoisornerization9*") 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. 
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2 MAHER E EL-ZOHRY cf nl. 

thesis of spiro derivatives as antitumor derivatives of illudin SI3, analogs 
of dehydroilludin MI4, as potential muscarinic agonists15 and as antifun- 
gal agent16 has been carried out. 

It is of interest to note that pyrazole derivatives are used as 
Also quinazolin-4-one derivatives showed diverse 

biological activity2’, for example azoly lquinazolines and related com- 
pounds were used as protein tyrosine kinase inhibitors26. Fused aryl pyri- 
doquinazolinones were prepared to be used as anticancer  agent^^'-^^. 
Substituted quinazolinediones and quinazolinones were used as potent 
fibrinogen receptor antagoni~ts~~.  As a consequence of all the forgoing 
observation and as a continuation of our previous work354’, 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 40-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 34 3H)-ami- 
noquinazolin-4-ones w, anthranilic acid 1 was acetylated with acetic 
anhydride followed by addition of cold water to afford acetylanthranilic 
acid a. It was brominated with bromine in acetic acid or nitrated with 
concentrated nitric and sulfuric acid mixture to yield 26,c. Compounds 
20-c were cyclized with acetic anhydride to yield the benzoxazinone 
derivatives 30-c which reacted with hydrazine hydrate to afford 
3-( 3H)-arninoquinazolin-4-one derivatives 40-c (Scheme I ) .  

The preparation of 3-( 3H)-aminoquinazolin-4-one derivatives 40-c was 
achieved by another procedure starting from methyl anthranilate 1 which 
was acetylated with acetic anhydride to yield acetyl methyl anthranilate 
b. Bromination of &with bromine in acetic acid and nitration of with a 
H2S04MN03 mixture yielded the bmmo derivative f& and the nitro deriv- 
ative & respectively. The reaction of compounds 6a-c with hydrazine 
hydrate afforded the aminoquinazolin-4-one derivatives 40-c (Scheme 2). 
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SYNTHESIS AND CYCLIZATION 3 

1 21 2b.c 

4a-c 

a;X=H 
b;X=Br 
c ; X = N O ~  

3a-c 

SCHEME 1 

COOCH3 COOCH, 
A c ~ O  

H20/Pyridinec 
aNH2 NHCOCH3 

- 5 6a 

I (I) Br2/AcOH 

l (2 )  I-E$~-I~so~ 
fl 'WlNH2 I HzNNHz-H20 COOCH, 

CH3 NHCOCH, 

4a-c 6a-c 
a ; X = H  
b;X=Br  
c ; X = N O ~  

SCHEME 2 
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4 MAHER F. EL-ZOHRY ('I (11. 

The reaction of 3-(3H)-aminoquinazolin-4-one derivatives 40-c with 
2-spiro- 1.3-oxathiolan-5-one derivatives M in ethanol yielded 
-[3'(2'-spirothiazolidin-4'-one)]-quinazolin-4-one derivatives 8u-r. in 
excellent yield (Scheme 3). 

41-C 0 
71- r I 

98-1 81-r 

SCHEME 3 
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SYNTHESIS AND CYCLIZATION 5 

The structures of the prepared compounds 8u-r were assigned on the 
basis of elemental analyses, IR, 'H-NMR, 13C-NMR and mass spectros- 
copy (Table I). The IR spectrum of 8g showed characteristic strong 
absorption bands at 3050 cni-' corresponding to the stretching vibrations 
of the aromatic carbon-hydrogen bond, and the band 2917 cm-l 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 & (DMSO-d6) showed the following signals: 6 2.43 (2H, t) 
for the methylene protons of the indan moiety, 6 2.59 (2H. t) for the ben- 
zylic methylene protons of the indan residue, 6 2.40 (3H. s) for the methyl 
group protons at C20f the quinqzoline ring, 6 3.60 (2H, s) for the methyl- 
ene protons of the thiazolidine ring and 6 7.40-8.20 ppm (8H, m) for the 
aromatic protons of both the quinazoline and the indan rings. The 
13C-NMR spectrum of & (DMSO-6) 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 cornpounds spirothiazolopyrazoloquina- 
zolinones 9u-r, attempted cyclization reactions of 8u-r were carried out, 
by reaction of 8u-r with sodium hydroxide (20%) in ethanol or with anhy- 
drous sodium acetate to give the desired spirothiazolopyrazoloquina- 
zolinones 9u-r in good yields (Scheme 3, Table 11). The chemical 
structures of 9u-r are based on their elemental analyses and their spectral 
data (Table 11). The IR spectrum of showed characteristic strong 
absorption bands at 3030 cm-' corresponding to the aromatic car- 
bon-hydrogen stretching vibrations, 29 17 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-lfor the C=N stretching and 710 cm-' for C-S stretching vibrations. 
The 'H-NMR spectrum of !& (DMSOd6) showed the following signals: 6 
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 (IH, 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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1.2 MAHER F. EL-ZOHRY cf d. 

EXPERIMENTAL 

The time required for completion of each reaction was monitored by TLC. 
Melting points are uncorrected, The 'H-NMR (6 ppm) spectra were meas- 
ured on an EM-360 90-MHz spectrophotonieter using TMS as internal 
standard. A Varian IT-80 spectrophotometer was used to obtain all 
I3C-NMR (6, ppm) spectra. IR (u cm-I) spectra were recorded on a 
Pye-Unicam SP 200-G spectrophotometer and the E I mass spectra were 
recorded on a Varian-MAT 3 1 1 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 method35. 

Preparation of 2-spiro-l$-oxathiolan-S-ones 7a-f 

These compounds also were prepared according to the reported 

Synthesis of 3-[3'-(2'-spirothiazolidin-4'-one Jquinazolin-4-one 
derivatives 8a-r, General Procedure 

Each compound 4a-c (0.01 mole) was fused with compound 7a-f 
(0.01 mole) for 'A 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 80-r. precipitated and filtered off. They 
were dried and recrystallized from ethanol. Results are reported in Table I. 

Synthesis of spirothiazolopyrazoloquinazolinones 9a-r 

Method I ;  General Procedum 
Each compound 8a-r (0.01 mole) was fused with anhydrous sodium ace- 
tate (0.01 mole) flh hr, then cooled to room temperature, poured into cold 
water whereby compounds 9o-r. were precipitated. They were filtered off, 
dried and recrystallized from ethanol. The obtained results are listed in 
Table 11. 
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SYNTHESIS AND CYCLIZATION 13 

Method 2; General Procedure 
Each compound 8u-r (0.01 mole) was dissolved in 25 ml of absolute etha- 
nol, to this solution a few drops (% 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 11. 
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