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In the present study, we report the synthesis ofhetero­
~.:yclic dyes based on 4-oxoquinazoline nucleus and 
their dyeing performance on viscose and silk fabrics 
as direct and acid dyes respectively. 

2-Mercapto-3-( 4' -substi tuted-phenyl)-6-nitro-4-
oxoquinazolines (3a-c) were synthesised by cycli­
sation of 5-nitroantluanilic acid ( 1) with 4-substituted­
phenytthioureas (2a-c) which in turn were prepared 
hy the reported prm:edures 1 .~. Compounds 3a-c were 
reduced by sodium sulphide to afford the 2-mercapto-
3-( 4' -substituted-phenyl)-6-amino-4-oxoquinazolines 
(4a-c) which were used as diazo components in the 
synthesis of the dyes (Sa-x) (Scheme I). 

~H-2-Methyl-fi-nitro-4-oxoquinazoline (7) was 
'>ynthesised1 hy nitration of 3H-2-methyl-4-oxoqui­
na;roline (6). The methyl group in 7 behaves as a reac­
tive methylene group due to its vicinity to hoth ter­
tiary nitrogen atoms, and on condensation with 4-me­
thyl-henzaldehyde gave the styryl delivatives (8) and 
on further ~.:ondensation with 4-(un)substituted-ben­
.wldehyde, yielded the bis-styryl compounds (9a-c). 
Reduction of 9a·C with sodium sulphide gave the 
,unino derivatives (]()od-e) which were used as the diazo 
components in the synthesis of the dyes ( lla-x) 
( S ~.:heme 2) (Table 1 ). 

These dyes were applied to viswse and silk fabrics 
in 2% shade as direct and acid dyes respectively, and 
gave pink to red-violet hue. The pick-up values of these 
dyes varied from 2 to 3 on viscose and 2 to 4 on silk 
• md the light fastness varied from 2 to 5 on hoth the 
tahrics whereas the sublimation tastness was in the 
range of 1-4 on both fabrics. 

Experimental 

M.p~. were detennined in open capillaries and arc 
unoHTccted. Their spectra (KBr) were recorded on a 
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Perkin-Elmer 377 spectrophotometer, nmr spcl:lra 

(DMSO-d6) on a EM 1fi0 Varian L "pcctromctcr ((,() 

MHz) and clectroni~.: spectra on a Hit.tchi U-:r~oo spcL­

trophotometer . 

2-Mercapto-3-( 4' -suhstitutcd-phcnyl )-fl-nitm--1-­

oxoquinazoline (3a-c) were prepared hy known pro­
cedure1. 

JH -2-( 4 / -MethyLstvrvl)-6-IJitro-4-oxoquina::fJiill£' 

(8) : Compound 7 (9.0 g, O.O::W mol) suspended in 
-1-39 
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TABII 1-CHARAC'TERISATION DAJA or DYES 5 AND 11' 

Cum pd. Coupling M.p. 
.. 

no. component ·c 
CRJ 

5a (lla) H-Acid 338 (120) 

Sh !lib) J-Acid 312 (283) 

5c (llc) Grunma acid 291 (270) 

Sd ( lld) .V-Methy-J-acid 114 (318) 

Se (lie) .V-Phenyl-J-acid 328 (323) 

51" ( llf) Chicago acid 298 (298) 

Sg (llgJ R-Sa1t 296 (331) 

Sh (llhl G-Salt 322 (329) 

Si llli) H-Acid 319 (316) 

Sj ( llj) J-Acid 317 (287) 

5k ill k) Gamma acid 297 (297) 

51 filL .V-Methyl-J-acid 318 (325) 

Sm ( II m l .V-Phcny-J-acid 314 (302) 

5n (lln) Chicago acid 296 (293) 

So (llol R-Salt 294 (267) 

Sp ,tlpi G-Salt 316 (309) 

Sq (tlql H-Ac1d 139 (112) 

Sr (llrJ J-A cid 312 (299) 

5s (lis) Gamma acid 291 (293) 

St (lllJ .V-:vlcthy1-J -acid 328 (129) 

Su ! llu) :V-P henyl-J -acid 118(310) 

5• (llv) Chicago acid 296 (293) 

s,~ r n" > R-Salt 312 (299) 

5x (lh.l G-Salt 118 (328) 

All compound> gave ~ati,factnry C. H anc.l N analy"''· 

• M\l.p. ,,f lla-x in p;u·cnthe~is. 

.tccti-.: anhydride (RO ml) was gradually heated to 130° 
affording a dear solution. 4-Methylbcnzaldehyde (4.oR 
g. o.o:w mol) was then added to it and the mixture 
w,,., ret1uxed for:! h. lt was then cooled and the result­
ing :-olid wm; washed with a-.:eti-.: acid and hot water 
.md crystallised from glacial acetic acid, (RO%), m.p. 
~XO" (Found: N, 15.20. Required: N, 15.:20£fc). 

3 H-2 -( -1 "-( Un )suhstitu ted- I ~ 4 '--bis-st-..:ryl )-6-nitro­

.f.-o.Jt.oquina::.oline (9a-c): Compound 8 (1:!.0 g, 0.039 
mol) suspended in a-.:etic anhydride (90 ml) was gradu­
ally heated to 130" affording a clear solution. 4-
(lJn)suhstituted-benzaldehyde (0.039 mol) was then 
added to it and the mixture was ret1uxed for 2 h. It 
wa:-. then cooled, and the resulting solid washed with 
-140 

acetic acid and hot water and crystallised from glacial 

acetic acid: 9a (R3%), m.p. 29:!"; b (7R'*'>, 297"; r 

(69%), 2:!4". 

2-Mercapto-3-( 4 '--substitllfnl-phenvl )-fJ-amilw-4-

oxoquinazo/ine ( 4a-c) and 3H -2-(4 "''--(1111 )sllhsrftur:d-

1 ~4 '--his-styryl)-6-amino-4-oxoqllina::olinc (lOa-c). 

General method : Compound .~ or 9 (0.0:2 mol) ~us­

pended in a solution of sodium sulphide ( 14.-J. g, 0.06 

mol) in water (75 ml), was refluxed for :2 h yielding a 

deep reddish bro'' n solution. After cooling. diluting 

with water (75 ml) and strongly acidifying with HCI. 

the solution was boiled for :!0 min and filtered. Addi­

tion of sodium carbonate predpitated free .unin..: .t:-. 

pale yellow compound which wa~ crystallised from 
ethanol to give 4 or 10 respectively : 4a (5'2'ti- ). m.p. 
:!:\2"; b (6Y%), 255"; c (54'*). :!4!1"; lila (~7'/r), 27X'': 

h (!13%), :!!10°; c (89%), :!91". 

2-Mercapto-3-( 4 '--sllhstifllted-tJ/wnyl )-fl-a nln::cJ-.f.­

oxoquinazoline (Sa-x) and 3H-2-(4 "''--(rm )wh,·timted-
1 ~ 4 '--his-styryl)-6-arv/azo-4-oxoqrtina;oli!w (I la-x 1. 

General method : Compound 4 or Ill (().()I mol) wa~ 
diazotised in the usual manner. The resulting di<ti'o 
solution was used for the subsequent -.:oupling rcdl­

tion. 

The coupling component (0.0 I mt 1l) was suspcndeu 
in water (24 ml) and the solution adju!'.ted neutral with 
sodium carbonate solution (I Oo/r, w/v) to oht.tin .t dear 
solution. The solution was -.:ooled to 0-5" and to it the 
di<vo solution was added dropwise with !-.tin·i ng, main­
taining pH 8 hy simultaneou~ addition of sodium c<~J­
bonate ( 10%, w/v). Stirring was -.:ontinued 1or 3 II .It 

0-5". The reaction mixture was then heated to hll'' t~nJ 

NaCI added to pre-.:ipitate the product. After sti1 ring 
for l h, the solution was filtered and the produd W<L'-hed 
with a small amount of NaCI solution (5l.!r, w/" ). The 
resulting solid was dricu and extracted with DMF. The 
dye was precipitated hy diluting the DMF cxtr.tetcd 
with excess chloroform and then filtered and W.J<.hcd 
with chloroform to give 5 or ll respectiYely : 5a-x. 
Umax (KBr) hlO (C-Br), 690-715 (C-C'I), 1 llJ0-
1 205 (S=O), I 5 80-1 5lJO (N=N). I (i00-1 (i..J.O ( cy­
clic CO), 2 4Y0-2 5l0 cm-1 (S-1-1); o(DMSO-d,, 1 2.1'J 

(3H, s, CH 1 ), 3.80(21-:1, ~;, Nlf,), 3.95 (~H.~- OCH 1 1. 
5.95 (I H, bs, 01-:1), 6.16 (I H,- s, SH), 11.lJ2-/.60 (m. 
ArH), 8.lfl-R.31 (3H, m, ArH of 4uin<11oline l: I la-x, 
umax (KBr) 6Y0-695 (C-CI), I <HO-I 015 (Cli:.::CH). 



NOTE 

( 6) ( 7 ) 

/-..:In -Ylb~llZdldehy<.lu 

9a. lila. lla-lr R 1 = H 

9b. lOb. lli-p· R 1 = Cl 

9c. toe. llq-x· R 1 = :-.I'Mc 2 

Scheme:! 

I 190-J 200 (S=O), I 580-1 590 (N=H), I 610-
1 620 (l:ydic CO), 3 390-3 450 cm- 1 (NH and OH ot 
free dlld bonded CO); <5 (DMSO-d 6) 2. 19-:2.22 (3H, 
~. CH1 ), 3.70 (2H, s, NH 2), 5.90 (lH, bs, OH), 6.73 
(IH, bs, CH=), 7.17 (IH, s, =CH), 7.3 (IH, bs, NH, 
ex~.:hangable), 6.60-7.40 (m, ArH), 8.19-8.82 (3H, m, 

ArH of 4uinazoline). 

Compounds 5 and ll were sep<1r<1ted on til 11\lllg 

hen7yl alcohol+ DMF +water(~ : 2 : 2) ~olvcnt "Y"­
tem using silic.t gel G a<> ,td<.t >rhcnt. 

Application : All the dyes were <~pplicd tn vi ... c.o ... c 
rayon and silk fabril:s in 2% -.h,tdc .tn:ording to the 
usual procedure in the dye-hc~th ~.:ont.tinin~ Lh~· llldtc­
tials listed in Table 2. 

TABI1 :!-DYI'> BAlli 

Fnr Fnr 

Matenal/condttlon Vl,l.li\C ,!IJ.. 

Fahtu:. (g) 20 20 

Amount ot dye (mg) -W.Il ~() ll 

Glauber ~all (:!0%. w/v; ml) 10 l 0 

Formtc dCld (10%, v/v. ml) 10 

Soda d~h (10%, w/v; ml) 50 

pH 7 5-!Ul 4 5..-5 () 

\1LR I· 40 ~() 

D)'etng tunc (mtn) l)() l)() 

D)'ctng temp. (0 C) 100 10(1 

Total volume ot dye hath (ml) KO :0,1 ){) 
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