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ABSTRACT

3, 4-dihydronaphthalen-2(1H)-one on condensation with p-tolualdehyde gives 1-benzylidene
derivative which on reaction with thiourea yields 1-p-tolyl-1,2,5,6-
tetrahydrobenzo[ f] quinazoline-3(4H)-thione (2). The thione 2 on reaction with chloroacetic acid
and 3-chloropropionic acid furnishes compounds 3, 4 and not their other possible isomers, 6 and
7 respectively. The cyclised product 3 on reaction with aromatic aldehydes produces arylidene
thiazolidinones, 5 which can also be obtained directly from 2. Compounds 3 and 4 represent a
novel heterocyclic system. The structural assignments of 3, 4 and 5 are based on elemental
analysis, '"H NMR, IR and mass spectral data. The compounds (3-5) were screened for
antimicrobial activity and showed promising inhibition of Saureus, C.diphtheriae, P.aeruginosa
and E. coli bacteria.
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INTRODUCTION

Quinazoline derivatives and heterocyclic annelatgdinazolines are reported to be
physiologically and pharmacologically active [1]héy also exhibit a wide range of activities
such as anticonvulsant, anti-inflammatory, antiingntimalarial, and sedative [2-6]. Futher it
has been reported that derivatives of quinazolsteaa central nervous system depressant [7],
carcinostatic [8], muscle relaxd®t 10], antihypertensivid 1], anti HIV[12 , 13], analgesi[i4]
and cytotoxi¢15] agentsin view of the wide spectrum activities of condehdethiazolidinones

it was thought worthwhile to undertake the synthesi heterocyclic systems in which 4-
thiazolidinone nucleus is fused to another biolallycactive heterocyclic ring. The product is
expected to exhibit more biological activity duesiynergic effect. In continuation to our work
on condensed 4-thiazolidinonfls] we wish to report here the reaction of 1-pA4d!,2,5,6-
tetrahydrobenzolflquinazoline-3(4H)-thione (2) witlaloacids furnishing benzof]thiazolo[2,3-
b] quinazoline system and benzo[f]thiazino[2,3-h}igzoline system (cf. Scheme 1) and
biological evaluation of the cyclized compounds.
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MATERIALSAND METHODS

All the chemicals used were purchased from Sigmdriéth and were used as such without
further purification. Melting points were determiha sulphuric acid bath and are uncorrected.
TLC was performed on silica gel G plates using lbaezethyl acetate (4:1) as irrigant and iodine
vapours as visualizing agent. IR spectra were dszbin nujol mull on a Perkin—Elmer RXI
FTIR spectrophotometen sy in cmi’), *H NMR in CDCk on Bruker Advance Il 400 MHz
spectrometer using TMS as internal reference (ctarshift ind, ppm) and mass spectra on Q-
TOF MS/ES spectrometer. The elemental analysi$d(Q\) of compounds was performed on a
Carlo Erba-1108 elemental analyzer.

Experimental

1-(4-M ethylbenzylidene)-3, 4-dihydronaphthalen-2(1H)-one (1)

A mixture of 2-tetralone (7.3 g, 0.05 mol) and pstddehyde (6.0 g, 0.05 mol) in gl. acetic acid
(25 ml) and conc. HCI (15 ml) was kept &t@ for 72 hr. The solid obtained was filtered and
washed well with pet. ether. Crystallization frothanol furnished 1 as shining cream colored
needles. m.p. 85-8Q, vyield 7.2 g (61%); IR (KBr):1680 (C=O)H NMR (CDCk): &
2.41(3H,s, CH), 2.93 (2H, t, CH J=6.16 Hz), 3.10 (2H, t, GHJI=6.68 Hz), 6.92-7.46 (8H, m,
Ar-H), 7.81 (1H, s, H). Anal. Calcd (%) for gH160 (248): C, 87.09; H, 6.45. Found (%): C,
87.05; H, 6.42.

1-p-Tolyl-1, 2, 5, 6- tetrahydrobenzo[f]quinazoline-3(4H)-thione (2)

A mixture of 1-(4-methylbenzylidene)-3,4-dihydephthalen-2(1H)-onel (4.96 g, 0.02 mol),
and thiourea (1.52 g, 0.02 mol) in ethanolic potésB g KOH in 75 ml ethanol) was heated
under reflux for 5 hr. The volume of the reactioixtore was reduced to half and kept overnight
and the concentrate poured into ice-cold water. 3di&l, thus obtained, was filtered, washed
well with water and finally crystallized from DMFR#enol to give 2. m.p. 125-30, vyield 4.0 g
(68%); IR (KBr): 1210 (C=S), 3220 (NH), 1654 (C=C)H NMR (CDCk): 5 2.43 (3H, s, Ch),
2.04-2.19 (2H, m, C}), 2.67-2.83 (2H, m, C}), 5.88 (1H, s, H), 6.85-7.95 (8H, m, Ar-H).
Anal. Calcd (%) for GgH1sN2S (306): C, 74.50; H, 5.88; N, 9.15; S, 10.45. Fo(#: C, 74.48;

H, 5.85; N, 9.16; S, 10.42.

12-p-Tolyl-9, 12-dihydro-5H- benzo [f] thiazolo[2,3-b] quinazoline-10(6H)-one (3)

A mixture of thione 2 (3.06 g, 0.01 mol), chloroiceacid (0.94 g, 0.01 mol), anhyd. sodium
acetate (0.82 g, 0.01mol), gl. acetic acid (10 amigl acetic anhydride (2 ml) was heated under
reflux for 2 hr. The reaction mixture was cooled@om temperature and then poured into water
to afford a solid. The solid, thus obtained, wétefed, washed well with water and purified by
passing through a silica gel column using pet. rei®eeluant, m.p. 178.78C, vyield 1.8 g
(55%); IR(KBr): 1579, 1619 (C=C, C=N), 1726 (N-C=OH NMR (CDCk): & 2.44 (3H, s,
CH3), 2.03-2.20 (2H, m, Ch), 2.67-2.79 (2H, m, C}), 3.67-3.83 (2H,d d, SCHHI=17.2 Hz),
6.52 (1H, s, H), 6.82-7.98 (8H, m, gs). MS: 347 [M+1]" (100%), [M+2] (64.9%). Anal.
Calcd (%) for GiH18N,OS(346): C, 72.83; H, 5.20; N, 8.09; S, 9.24. Fout):(C, 72.80; H,
5.23; N, 8.04; S, 9.21.

13-p-Tolyl-5, 6, 9, 10-tetrahydrobenzo[f] [1,3] thiazino[2,3-b] quinazolin-11(13H)-one (4)

A mixture of thione 2 (3.06 g, 0.01 mol), 3-chloropionic acid (1.08 g, 0.01 mol), anhyd.
sodium acetate (0.82 g, 0.01 mol), gl. acetic &ximl) and acetic anhydride (3 ml) was heated
under reflux for 2 hr. The reaction mixture was ledato room temperature and poured into ice-
cold water. The solid, thus obtained, was filteregshed with water and crystallized from
ethanol furnishing 4 as shinning needlesy 190-94C, yield 1.70g (50%); IR (KBr): 1620
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(C=C, C=N) and 1685 (N-C=0JH NMR (CDCk): &4 2.42 (3H, s, Ch), 2.82 (2H, t, Ch, J=
7.18 Hz), 2.96 (2H, t, CH J= 7.16 Hz), 3.08 (2H, t, COGHJ= 7.50 Hz), 3.15 (2H, t, SGH
J=7.48), 6.54 (1H, s, A, 6.84-7.92 (8H, m, Ar-H): MS 361 [M+1]54.4%).Anal. Calcd for
CasH20N;0S (%) (360): C, 73.33; H, 5.55; N 7.77; S, 8.88uiid (%): C, 73.30; H, 5.56; N,
7.74; S, 8.84%.

(2)-9-(4-M ethylbenzylidene)12-p-tolyl-9,12-dihydr 0-5H-benzo[ f]thiazol o[ 2,3-b]quinazolin-
10[6H]-one 5(a)

i) A mixture of thiazolidinone 3 (0.692 g, 0.002 le-tolualdehyde (0.24 g, 0.002 mol), anhyd.
sodium acetate (0.16 g, 0.002 mol) and gl. acetid 6.0 ml) was heated under reflux for 2
hours. The reaction mixture was cooled to room tampire and poured into ice cold water. The
solid thus obtained, was filtered and washed wéth water and finally crystallized from gl.
acetic acid to give 5a. m.p. 208°0) vield 0.5 g (57%); IR(KBr): 1704 (C=0), 1582,5%
(C=C, C=N);'H NMR (CDCk): & 2.42 (3H, s, Ch), 2.13-2.26 (2H, m, Ch), 2.64-2.72 (2H,
m, CH,), 2.48 (3H, s, Ch), 6.67 (1H, s, H), 7.05-7.95 (13H, m, &s), 8.20 (IH, s, H). Anal.
Calcd (%) for GoH24N,0S (448): C, 77.67; H, 5.35; N, 6.25; S, 7.14. Fout):(C, 77.63; H,

5.32; N, 6.23; S, 7.10.
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a) Ar= p-MeC4H,
b) Ar= p-MeOC4H,
Scheme 1

Compound 5b was similarly prepared from compouaa p-anisaldehyde.

5b. m.p. 194-9%, yield 52%; IR(KBr): 1700 (C=0), 1552, 1576 (C=C=N); 'H NMR
(CDCl): & 2.38 (3H, s, Ch), 2.20-2.28 (2H, m, C}), 2.58-2.68 (2H, m, CH), 3.94 (3H, s,
OCHs), 6.63 (1H, s, W), 7.16-7.88 (13H, m, ), 8.24 (1H, s, ). Anal. Calcd (%) for
CasH2aN20,S (464): C, 75.00; H, 5.17; N, 6.03; S, 6.89. Foutd:(C, 74.96; H, 5.20; N, 6.01;
S, 6.86.
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i) A mixture of thione 2 (0.306 g, 0.001 mol), ohbacetic acid (0.09 g, 0.001 mol) and p-
tolualdehyde (0.14 g, 0.001 mol) and anhyd. sodagetate (0.16 g, 0.002 mol) in gl. acetic acid
(20 ml) and acetic anhydride (2 ml) was refluxed Zdhr. A similar work up as in (i) gave 5a,
mp 206-08C which remained undepressed when mixed with tihepcoind obtained by method
(i) , yield 52%, 0.32g.

Compound 5b was similarly prepared from compourath@ p-anisaldehyde following the above
procedure and the product obtained was found téhbesame as obtained by following the
procedure (i).

RESULTSAND DISCUSSION

1-(4-methylbenzylidene)-3, 4-dihydronaphthalenkd¢bne (1) , obtained by the reaction of 3,
4-dihydronaphthalen-2(1H)-one and p-tolualdehydleen condensed with thiourea gave (2).
The unsymmetrical thione (2) on reaction with cbéaretic acid followed by cyclization of the
intermediatein situ was likely to give 3 or (6) or both depending tie imode of cyclization.
However, the thione (2) when reacted with chlortiacacid gave a single product (TLC). The
appearance of a band at 1726c(N-C=0) in the IR spectrum and exhibition of [M+af m/z
347 (100%) in the mass spectrum of the TLC- pupalpet suggested that the cyclization had
indeed taken place. The IR and mass spectral data of little help in deciding in favour of
either structure 3 or 6. However, the structured3 Winally assigned to this cyclization product
in preference to the structure 6 on the basi#dfIMR spectral data. If the structure 6 is correct
for the cyclization product, obtained from 2 andocbacetic acid, then Hwill resonate in the
same region as that of thione 2. On the other hamide structure 3 is correct, Hwill be
deshielded by the carbonyl group of the thiazobdim ring and I will resonate downfield in
comparison to | of thione 2. The I of thione 2 resonates &@t5.88 whereas the singlet at 6.52
assignable to K in the '"H NMR spectrum of the cyclization product strongiypports the
structure 3 and rules out the other alternate sire® from which such a downfield shift is not
expected.

3-chloropropionic acid in place of chloroacetic cagn the above reaction, afforded another
heterocyclic system. The reaction of thione 2 vdtbhloropropionic acid although capable of
giving both the isomers, yielded only one produdi®) which can be represented either by 4 or
7. The absorbtion at 1685 €niN-C=0) and the exhibition of a molecular ion pklk1] at m/z
361 (83.6%) in the IR and mass spectra respectiviethe TLC pure product confirm that the
cyclization had indeed occurred. The singlei 6t54 assignable toHn the'H NMR spectrum

of the TLC pure product being downfield in compando s 5.88 (due to i) in the thione 2
supports the structure 4 for the cyclization pradagreference to structure 7 from which such a
downfield shift is not expected.

Arylidene thiazolidinones (5) were prepared by twaoutes. In the first approach, the
thiazolidinone 3 was condensed with aldehydes\e grylidene thiazolidinones (5a-b) while in
the second approach 5a was obtained directly byinge@ with chloroacetic acid anp-
tolualdehyde. The structures 5a-b were establiblyellR and'H NMR spectral data. The parent
thiazolidinone (3) exhibited an absorption band&26 cnmi* (N-C=0), but the unsaturation at
the 2-position being conjugated with the carbongbugp at the 3-position as in arylidene
thiazolidinones (5a-b) produced a bathochromict $hif] as expected. The absence of a signal
due to methylene protons (S@Hand the display of singlets &8.20 and 8.24 assignable to the
benzal proton K in the 'H NMR spectra of compounds, obtained from the cosdgon of 3
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with p-tolualdehyde and p-anisaldehyde respectivadye tenable with the proposed structures
5a, b.

Antimicrobial studies

The compounds (3-5) were screened for their antobial activity against gram-negative
bacteria,E. Coli andP. aeruginosa and gram-positive bacterig&. aureus, andC. diphtheriae
using disc diffusion methdd8, 19] (Table 1). The zone of inhibition was m&asl in mm and
the activity was compared with standard drug.

Tablel. Antibacterial activity studies by drug diffusion method

Zone of inhibition (in mm)

Gram Positive Gram Negative

S. No. Compound Saureus | C.diphtheriae | P.aeruginosa | E.coli
1. 3 15 16 15 12
2. 4 13 14 13 10
3. 5a 12 13 13 12
4, 5b 14 14 17 16
5. Ampicillin trinydrate 26 28 24 21
DMSO 00 00 00 00

CONCLUSION

The regiochemistry of the cyclised products waal@shed by spectroscopic methods and the
orientation of the cyclization in 3 and 4 was canfid by’H NMR spectroscopy. All the
compounds have shown promising activity but compldgimas been found to possess maximum
activity.
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