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STUDIZS ON THIOGUINAZOLINONES AND SYNTHESIS OF 9-I0DO-3, 4~DIPHENYL

/1,2,4,5 /TETRAZEPING/ 3,2-F /QUINAZOLIN-7 {1H} -ONE

M.R. Chaurasia, Surendra K. Sharma

Department of Chemistry, D.A.V.{P.G.} College, Dehra Dun, INDIA

Abstract - Various 6,B-disubstituted 3(aryl) or (alkyl)-25-
{substituted)- 4 (38) ~guinazolinocnes, 6-bromo-2-methyl-4-g-
{substituted) -4 (3H) ~quinazolin ones, kis(6,8-dibromo-3-kenzyl-
4-oxc-quinrazolin-2-yl)disulphide, 9-iodo-3,4-diphenyl-

£ 1,2,4,5_/tetrazepino(3,2-k)quinazolin-7 (1H) -one and 6-iodo-
2-(p-methylphenylamino) -4H-3, 1-benzothiazin-4-one have keen
prepared. Their structures have been estaklished on the basis

of varinsus studies.

The recent findings of scientists establishing 4 ({3H)guinazeolin -one derivatives

as potential antileukemic aqentsl have added to the long list of diverse

Tiological activities associated with compounds conteining this ring system.

Consldering these factors the authors have synthesised various 2-thioguinazolin-
2,4 (1H, 3H) diones, substituted 3,4-diphenyl / 1,2,4,5 /tetrazepino/ 3,2-kt _/
quinazolin-7(1H) —one and substituted 2-thio-3-(p-methylphenyl)quinazolin-2,4
{1H, 3H) dicone which on treatment with 75% concentrated sulphuric acid rearranges

to substituted 2-(p-methylphenylamino)-4H-3,1-benzothiazin-4-one.

Various compounds reported here have been synthesised according to the scheme

outlined.

6~Promo-2-methyl-4 (3H) ~quinazolinone (I) was prepared by heating 5-bromoanthra-
nilic acid2 with thicacetamide in oil tath for 2 hours3. {I) on refluxing with
rhosphorous pentasulphide in dry pyridine for 2 hours gave 6-bromo=-2-
methylquinazoline-4(3H) ~thione (II). The sodium salt of (II) was treated with
N-chlorocacetylpiperidine to obtain (III} and with f-diethylaminoethyllromide

hydrobromide when (IV) was obtained.
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The alkylation occurred at the sulphur atom rather than the nitrogen atom is
proved by hydrOleis4 of (III) and (IV) with 6N hydrochloric acid in ethanol
when (I} was obtained. Oxidation of (II) with hydrogen peroxide also yielded

the parent compound (I).

6,8=Dikromo-2-thio=~3-kenzylquinazolin-2,4 (1H, 3H}dione was prepared by condensing
3, 5=dikromocanthranilic acid2 with benzyl isothiccyanate in alcohol by the method

3 6, 8-Dikromo-3-benzyl-2 (methylcarboxymethylthio) -4 (3H) -

of RBhargava et al.
quinazolinone (VI) was prepared by treating (V) with chloropropionic acaid.

Sulphur free (VII) was obtained by the acid hydrolysis of (VI)6. (VII) was also
oftained by treating substituted anthranilic acid with benzyl urea. These
reactions prove that alkylation occurs at the sulphur atom. Oxidation of (V)

with alkaline potassium permanganate by the method of Dave et al.7 also yielded
the same product (VII). An interesting observation was made when compound {VII}
was also obtained by stirring 6, B-dibromo-3-tenzyl-2-{d{-methyicartoxymethylthic) -
4 (3H) guinazolinone (VI) with concentrated hydrochloric acid at room temperature.
Bis (6,8-dibromo-3-benzyl-4-oxo-quinazolin-2-yl) disulphide (VIII) was prepared

by treating an alkaline solution of (V) with saturated iodine solution in

potassium iogdide.

5-Iodo anthranilic acid8 was condensed with methyl isothiocyanate according to a
known method5 to obtain (V). Similarly the benzyl derivative was prepared by
using benzyl isothiocyanate. Treatment of 6-iodo-3-methyl-2-thioquinazoline-
2,4 (1H, 3H) dione (V} with methyl iodide in alcoholic sodium hydroxide gave (IX}
which was converted to {X) by refluxing with hydrazihe hydrate (80%) . 9-Iodo-
3,4-diphenyl-/1,2,4,5 /tetrazepino/ 3,2-L _/quinazolin-7(1H}-cne (XI) was

subsequently obtained by treating (X) with benzil.

The rearrangement of 6-iodo-2-thio-3-(p-methylphenyl)quinazolin-2,4 (1H, 3H) -dione
(V) to 6-iodo-2-(pwmethylphenylamino)-4H-3,1-tenzothiazin-4-one (XII) was brought

by the action of 75% conc. sulphuric acid on (V).
EXPERIMENTAL

All the melting points were recorded on Gallenkemp apparatus and are uncorrected.
b

IR spectra were recorded on Perkin Elmer 257 and 757 spectrophotometers and a
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Coleman analyser used for element analysis.

5-Bromo, 3,5-dikromo, S5=-iode anthranilic acids were prepared by known methodsz'a.

6 -Bromo-2-methylquinazoline-4 (3H} ~thione {II)

It was prepared by refluxing {(0.01 M) 6-bromo-2-methyl«4{3H)quirazolinone (I}
with phosphorous pentasulphide in dry pyridine for 2 hours. The product was
washed with a little dry ether and recrystallised from ethanol to obtain (II) in
81% yield, m.p. 274-75°, Anal. Calcd. for CgH,EIN,S @ C, 42.35; H, 2.75.

Found : C, 42.05, H, 2.95%.

6 -bBromo-2 ~methyl -4 {(N~piperidinpcarboxamidomethyvlthio) ~quinazoline {III)

{11} was dissolved in alcoholic sodium hydroxide solution in & conical flask.
é-chloroacetylpiperidine {0.01 M) was added drop by drop into it at 5® and the
flask shaken vigorously after each addition. After complete addition the flask
was shaken for another 15 minutesand its contents were poured in ice cold water.
The product was filtered, washed with water, dried and recr§5t31113ed from
ethancl in 85% vield, m.p. 239-40°, Anal. caled. for C16H18prN305 : C, 50.52;
H, 4.73. Found : C, 50.31; H, 4.50%.

Similarly, 6—bromo-2—methyl—4drN,N—diethylaminoethylthio_?—quinazoline (IV) was
prepared in 76% yield, m.p. 291°. Anal. Calcd. for CygHyoFXN,S ¢ C, 504857 H,

5.65. Found : C, 51.02; H, 5.55%.

Hydrolysis of 6-broma-2-methyl-4<piperidinccarboxyamidomethylthio) =

quinazoline (III}

6N Hydrochloric acid (15 ml) was added to a solution of (III) in absclute alcohol
and the resulting solution heated under reflux for 6-<7 hours. Ethanol was
distilled off and the reaction mixture poured in ice cold water. (I) was
isolated and recrystallised from ethanol in 76% yield, m.p. 301o (lit. m.p.

3029 3,

Similarly (I) was also obtained by the hydrolysis of 6-kromo-2-methyl-4-(N,N-

diethylaminoethylthio) quinazeline (IV), m.p. 301°.
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Oxidation of 6-bromo-2-methvlquirnazolin-4 {3H)-thione (II)

When (II) was heated with hydrogen peroxide at 50.60° for 2 hours, 6-bromo-2?-

methyl-4 (3H) quinazolinone {I) was obtained, m,p. 300° (lit. m.p. 3020)3.

&€,8-Dibromo-~2-thio-3-benzylgquinazolin-2, 4 {1H, 3H) -dione (V)

It was prepared by a kKnown method9 in 88% vyield, m.p. 228°, anal. calcd. for

CISHIOBrZNZOS 1 C, 42.25: H, 2.35, Found : C, 42.01; H, 2.05%.

Similarly &-iodo-3-methyl-2-thioquinazoline-2,4{1H, 3H) -dione was also prepared.
Yield 60% m.p. 270°. Anal. Caled. for CgH,IN,0S : N, 8.81: S, 10.06.

Found : N, 8.,69; 35, 9,98%.

IR {KBr) : 3230 () (\INH). 1655 (dc=0), (dwH), 1510 (s) (*Tﬂ:-c'::s)l,

1374 (s) ({0-t=912, 1110 ) ($h-l29)3, e50 () (fc=s).

6,8-Dirromo~3-kenzyl=2- (e —methylcarboxymethylthio) -4 {3H) quinazoclirnone

{VI)}

An equimolar quantity of sodium-d -mono chloropropionate was added to 10% sodium
hydroxide solution in ethanol of 6, 8-ditromo-3-benzyl-2-thicquinazoline-2,4

(1H, 3H} -dione. The reaction mixture was stirred for 8 hours at 15°,  The product
cktained on acidification with dilute hydrochloric acid was dissolved in 5%
sodium bicarkonate solution, filtered and reprecipitated with dilute hydrochloric

acid. The product (V1) was recrystallised from ethanol in 50% yvield, m.p. 2400.

aAnal. Caled. for CIBH14Er2N2035 : C, 43,37; H, 2.8B1. Found : C, 43,50; H, 2.99%.

Hydrolysis of 6,8-dibromo-3-benzyl-2-(& -methyloarboxymethylthis) =

4 (3H) —quinazolinone (VI)

&
(VI) was hydrolysed to (VII) as described above, m.p. 254%3 (1it. m.p. 255%4)°.
(VII) was also cbtained when an alcoholic solution of 6,8-dil romo-3-benzyl-2-
(o —-methylcarboxymethylthio) -4 (3H) ~quinazolinone (VI) was stirred in concentrated

hydrochloric acid at room temperature.

Cxidation of (V) by alkaline potassium permanganate

This was carried out by the method of Dave et al.7, vield 50%, m.p. 255%.

Found : C, 43.91; H, 2.46. C, H, K .N_O,Br

1579 620, BT, requires C, 43.90; H, 2.44%.
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Bis—zrs.B-dibromo-B-benzyl-4-oxo—quinazolin-2-yl_7—disulphide

(VIII)

Saturated iodine solution in potassium iodide was added drop by drop to an
alkaline sclution of &, 8-dikromo~2-thio-3-benzyl quinazolin-2,4(1H, 3H)~dione (V).
The resulting product was washed with potassium iodide solution and then with
water to remove excess lodine. The crude was crystailised from ethanol acetone
mixture (1:2) in 55% yield, m.p. 216°d. Calecd. for Cyoty gha0,8,5r, ¢+ N, 6.59;
8, 7.53. Found : N, 6,44; S5, 7.55%.

6-Iodo-2~methylthio-3-methyl-4 (3H) ~quinazolinone (IX)

It was prepared by treatment of (V} in alcoholic sodium hydrovide with methyl

10

icdide according to the method of Bhargava et al. in 61% yield, m.p. 1590.

Calcd. for chHQNZIOS t+ N, B.,43; 35, 9.64. Found : N, B.63; 3, 9.8B1l%.

8imilarly 6-indo-{3-p-methylphenyl)-2-propylquinazolinona-4(3H)-thione was

prepared, m.p. 1642 (1it. m.p. 1650)11.

& wTodn-2-hydrazino-3-amino—4 (3H} ~quinazolinone (X)

(1Ix), (0.01 M) was refluxed in 80% hydrazine hydrate (0.02 M) for 14 hours.
Excess hydrazine hydrate was distilled off and the product washed with water and
recrystallised with ethannl to ohktain pure (X), yield 78%, m.p. 241°, calcd.
for CSHSINSO : C, 30.28; H, 2.52, PFound : C, 30.12; H, 2.59%.

IR (KBr) : 3250 (m) (Vas na), 3316 () (¥s nw), 1670 (s) (¥c=0), 1620 (b)

(8 NH), 1580 (s) (J-C =N), 900 {(w) (J—N_N)12.13.

9-Todo-3,4-diphenyl/ 1,2,4,5 /tatrazepino/ 3,2-h /quinazolin-7

(1H) =one (XI)

2.0 g, 6=-Todo-2-hydrazino-3-amino-4(3H) -quinazolinone (X) was dissclved in 50 ml
xylene and stirred with (1.5 g) benzil for an hour at room temperature and
refluxed for 20 hours. The product oktained after coollng was filtered, washed
with benzene and warm distilled water. It was recrystallised from dilute ethanol
to obtain (XI}, vield 81%, m.p. 155°. caled. for Cootiy, N0 ¢+ €, 53.77; H, 2.85.
Found : C, 53.86: H, 3.01%.

IR (KBr) : 3375 (b) (waH), 1650 (s) (Jc:o). 1575 (s) (JC=N). 1455 {m) (\(l'v-é=N).
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900 {w) (JN-N) om™L.

Action of 75% concentrated sulphuric acid on 6~iodo-2-thio=-3-

(p-methviphenyl) quinazolin-2,4 (1H, 3H) —~dione (V)

6~-Iodo~-2~thio-3 (p-methylphenyl)quinazolin-2,4 (14, 3H) -dione 5.0 g, was refluxed
in concentrated sulphuric acid (75%) at 120-130° in oil kath for 7 hours. The
reaction mixture was cooled and diluted with water. The product was filtered,
washed with 5% sodium bicarbonate solutisn and f£inally with water. It was
recrystallised from dilute ethanol to oktain shining crystals of 6~iodo-2~-
(p-methylphenylamino) -4H-3.t-benzothiazin-d4-ons {XII) in 94% vield, m.p. 110°.
Calcd. for C15H11ION25 : N, 7.11: 3, 8.12. Found : N, 6.96; S, B.21%.

IR (KBr) : 3500 (b) (\fNH). 1710 (s) (\5c=0), 1660 (s) (4 NH), 1605 {w) (\rc=c),

1575 (w) (¥ c=w) em™l.

DISCUSSION

. . 4 .
In the light of wvarious observatlons1 the mechanism of the rearrangement is

suggested as follows @
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The reaction of gquinazolinones with amines occurs with the opening of the

ring between position 3 and 4 and the nitrogen atom in position 3 of
quinazolinnne is eliminated as ammonialsﬂqg. In the light of the above guoted
observations the following mechanism is propesed for the conversion of 6-iodo-

2-methylthio-3-methyl-4 (3H) quinazolinones (IX} to 3-amino-2-hydrazino-6-iodo-

4 (3H) -quinazolinone (X)

6. .8
O NHo Ny O.__NHoNH H‘Qg HNHo

IX

—
—

& I
NH» JH NH27 NHNH2
&

NHMe ¢4?NHMG
(e

I I
1 ~NH> NH2 o, NH)
NHMe Nl NHNH
8 AH2NH2 N_j NA N 2
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