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TABLE I 
5H-THIAZOLO [3,2-a] QvINAZOLIK-5-OSE DERIVATIVES (1x1) 

Tield, hl .p. ,  Molecular SI. Product 111 
no. a or w-thiocyansto ketone R 0c.a foruiula n R'  R,, Et!. R"" 

1. -Thiocyanato-3,4-diniethoxy- H €I OC& OCH3 H 34 275 ClsHiSnOaS 
acetop henone 

2. -Thioc yanato-p-eth yl- H H H C2Hs H i5 213 ClgH1,XzOS 
acetophenone 

5-inethoxyacetop henone 
3 .  -Thiocyanato-2-hydroxy- H OH H H OCH3 41 285 C : ; H I ~ S ~ O ~ S  

4.  a-Thiocyanato-p-bromo- CHJ H H Br €I 35 266 CI7HI1BrNeOS 
propiophenone 

propiophenone 

propiophenone 

5. a-Thiocyanato-p-ethyl CH3 H H CiHs H 59 194 CLSHI~X~OS 

0. a-Thiocyanato-p-chloro- CH3 H H C1 H 53 287 CnHliC1N20S 

7 .  a-Thiocyanatopropioplirrioiic CH3 H H H €I 4 1  290 <:i;HizN20S 

8. a-Tliiocyanato-p-methyl CH1 H H CH3 €1 t i i  185 C,,HI,S~OS 

'' ltecrystallized from SO';; ethunol. 
propiophenone 

group in the benzene ring often enhances antibacterial 
activity, it was deemed pertinent to  synthesize thiazolo- 
quinazoline derivatives containing phenolic hydroxyl 
groups. Besides, some compounds containing alkyl 
and alkoxy1 groups a t  different positions of the thiazole 
ring have been prepared with a view to study the effect 
of these groups on the biological activity of the resulting 
compounds. The synthesis was achieved by the general 
procedure reported previously, iiivolving the condensa- 
tion of o-aminobenzoic acid hydrochloride (I) with the 
requisite a- or w-thiocyanatoketone (11) , which gives 
rise to 5H-thiazolo [3,2-a]yuinazolin-5-one derivatives 
(111). The mechanistic details of the reaction inter- 
mediates involving the formation of 111 have already 
been reported. lb.2 

R" R'  

I 

d 

R" 

111 

A number of 313-thiazolo [2.3-b]quinazolin-3-one 
derivatives containing a methyl group in position 2 of 
the thiazole ring have also been synthesized through the 
reaction involving the condensation of anthraiiilic acid 
with the requisite 2-chlorothiazole. 

(1) (a) To whom inquiry regarding this paper should be made a t  De- 
partment of Chemistry, University of Western Ontario. London. Ontario, 
('anada. (b) H. S. Saohdev, K. S. Dhatiii, and  K. S. Narang, J .  Sci., I n d .  

------Analyse- 
Calcd., Found, 

% % 
N, 8 . 3  8.15 

P, 9.46 9 .5  
S, 9.15 9.25 
S, 10.45 10.T 
S. 8 .64  8.30 

C, 62.96 63.00 
H, 3 . 7  3.65 
S, i . 5 4  7 . 2 2  
Br, 21.54 21.80 
K ,  8.75  8.90 
s, 10.0 10.1 
N, 8.54 8.70 
CI, 12.15 12.3 
S ;  9.58  9 .40  
S, 10.96 11.3 
s, 10.45 10.92 

IV 
V 

0 
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Experimental 

5H-Thiazolo[3,2-a]quinazolin-5-one (111) (R" = R"' = 
OCH)3.--w-Thiocyanato-3,4-dimethoxyacetophenone (4.43 g.) 
and anthranilic acid hydrochloride (3 g.) were dissolved in hot 
:ihsolute ethanol (40 i d . )  and the mixture was refluxed for 8 hr. 
The solvent was removed by distillation and the residue was 
niade basic with sodium bicarbonate solution. The solid obtained 
was collected, washed wi th  water to free it from the adhering 
alkali, and crystallized from 80% ethanol as fine light yellow 
needles, m.p. 275'; yield, 2.5 g. (34%). The physical char- 
;wteristics and the analytical data of the thiazoloquinazoline 
derivatives prepared by this procedure, are listed in Table I. 
BH-Thiazoio[2,3-b]quinazoIin-5-one (VI) (X = Br).-A 

mixture of ant,hranilic acid (1.2 8.) and 4(p-bromophenyl)-2- 
chloro-5-methylthiazole (2.6 9.) was heated in an oil bath a t  
140-160" for 2 hr. The prodnct was dissolved in ethanol and 
niade basic with sodium bicarbonate solution. The fine solid 
was washed with water until free from alkali and then crystal- 
lized from dilute ethanol (Sorit); colorless needles, m.p. 184- 
185"; yield 1.0 g. (30Sb). All the compounds listed in Table I1 
were prepared by similar procedures. 

In preliminary tests, 111 (R = It' = R"" = H; R" = R"' = 
OCH3) has been found to be effective against Bacillus subtilis, 
Salmonella paratyphi and Shigella paradvsenteriae Flexner a t  a 
dilution3 of 1 : 1000 and is bacteriostatic against Streptococcus 
henwlyticus a t  1:5,000: 111 (R  = CH3, R"= CJ, R' = R" 
R"" = H )  showed activity against St. hemozyticus, Micrococcus 
pyogenes var. aureus, B. Subtilis, S. paratyphi and Sh. sonnei a t  
1:5,000, and V I  (R"' = CzHP) showed hacteriostatic action 
against S. pnratyphi, S. schottmuelleri and S .  t yph i  a t  1: 1,000. 

Ices. (India) 19C. I1 (1960). 

Sandhu, K. Ghandi, and K. S. Narang, Tetrahedron, 16, 23 (1961). 
(2)  G. M. Sharnia, 11. S. Saclidev, N. JC. Ralhitn. 11. Rinsli. G. ditrjit (3)  A l l  the ooinpuunds were teated in water solution, using sulfanilamide 

as  the standard. 
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The Sj-nthesis of Halogenated Tuberculostatic 
Thiocarbanilides 

Kumerous publicatioiib ha\ P .lion 11 that  tlic cla-s of 
thiocarbaiiilides (K,K'-diarylthioureas) bearing alkoxy 
groups includes very potent aiitimycobacterial agents.' 
Sereral such compounds arc nou- in current use in 
human therapeutics: 4,1'-dietlioxythiocarbanilide (I) 
and 4-huto:iy-l'-dimethylaminothiocarbanilidc in the 
treatment of leprosy,? arid -I,-l-'-dii\oamyloxythiocar- 
tianilide in the treatmeiit of tuherculosis. Iur thcr .  

several thiocarbanilides bearing halogeii subst'ituentb, 
such as 3,5-dichloro-4'-fluorothiocarbaiiilide (II), h a w  
shown considerable fungistatic properties, both experi- 
mentally and in clinical practice.4 It was therefow 
logical to proceed to the synthesis of thiocarbanilides 
bearing a t  t8he same time halogen and alkoxy s u b  

I I )  ('. I.'. fiiiebner. .I. L. A'farsIi. K. H. Alizzoni. B. P. AIull, U .  (J. 
Sriirueder, H. A.  Troxell, and C. R.  B c l i o l ~ ,  J .  i l m .  Chem. Soc., 76, 2271 
( 1 9 X :  R .  1,. AIayer, P. C .  Eisman, and E .  .A. Ronopka, Proc. So?. Ezptl. 
B id . ,  82, 7GQ (1953):  T. P. Buu-Hol and hi. D. Xuonp. Compt. rend., 237, 
498 (1953);  C:. P. Youmans. A. 8. Youmans, and L. Doub, A m .  Reo. Tuberc.. 
7 7 ,  301 (1957); L. K. Quyen, 3. P. Buu-Hoi. and N. D. Xuong. Bull. 
Scad.  A'ntl. M i d . ,  280, 535 (1960). 

f2) N. P. Buu-Hoi, h-. B. Khuyen, arid S. D. Xuonx, ihid.. 276, 1.5 
110 i5) ;  T. F. Davey and G. Currie, Leprosy Rer. ,  27,  94 (1956); X. P. 
Buu-FIoi, T. V. Bang. T. T. Mong-Don, and X. D. Xuong, Chemotherapia, 

(3)  G. Favez, Schweiz. Z. Tuberkulost. 18, 6 (Inol); C;. Fegiz, Gurz. 

(4)  R. Vanbreusenliem, 1'. P. Bilu-€Ioi. 1.. I f .  S u o n x ,  and C:. 1.anibrlln 

2 ,  122 (1961). 

~ntc'rn. N c d .  Chi'?., 24 (1961). 

Biochem. Phnrmncol., 11, 813 ( IQ62) .  

- - - __-_ ___ - ___ - 
htituents, arid to iiivestigate their activity with rclgarti 
both to mycobacteria and to  pathogenic fungi 

The synthesis of symmetrical thiocarbanilidei I\ a\ 
tfYected by condensation of the sppropriatc Iialo- 
genatcd moiio- or dialkoxyaiiiliiie i t  itli carbon tli~ulfidc 
in  the presetice of small amount\ of sulfur or potas-ium 
liydroxidc (Hugerhhof reaction) .5 Thi. reactioii i t  1' 
fourid to be sensitikre to steric hiiidraim, mid ti l( ,  pri+ 

ence of bulky substituents ortho to the amino group lmi 
to yields that Tvere distinctly lower tliaii normally ob- 
w m d ;  the presriice of nitro groups inhibitrd tlic reac- 
tion, aiid 2-amii~o-3-1iitroaiii-oie aiid 4-amiiio-::-iiit 1 o- 
:inisole failed to give co~idensatioii producat* t i i i d r ~ r  

iiormal tixperimeiital coiiditions. Similar o k r \ x -  
tioiis had already been made with the iiitroaniliiic~~ 
xiid n itli .i-iiitro-2-amiaot hiazolc." 

Unsymmetrical thiocarbanilide~ ('l'ablc I) \I PI (' ot)- 
taiiied from the reaction of tlicl appropriate arylamiiic. 
and aryl isot hiocyanate; tlie isothiocyanates were prci- 
pared by treatmeiit of symmetrical tliiocarbatliilide? 
(Table 11) .i\.ith acetic :tnhy;dride (Werner reaction). 

atioii of arylamine. with aryl i 
:dio found to bt .  heu-itivc to h i e  

draiice : for iuit ancc'. .i-cliloro-%.I-tlimctl~oxyplic~r~~~l i h o -  

tliiocyanatc (111) reac td  with .i-cliloro-L'-iioam?.losy- 
aniline (IT') to  givc t l i ~  i~ mmctrical s,.i'-dicliloro- 
L ' . ~ . 2 ' . ~ ' - t ~ ~ t r : i m e ~ l i o x ~ ~ t l ~ i o c ~ ~ l ~ ~ ~ i i i l i ~ i ~ ~  (T'). i i i i t r d  0 1  

OCHB 

111 I V  

v 

the expected, sterically more hindered unsymmetrical 
thiocarbanilide. With the same isothiocyanate, nor- 
mal condensation products were obtained; however, 
when the reacting arylamine was not sterically h i i i -  

dered, as in the case of p-isoamyloxyaniliiie, or was lesi 
sterically hindered, as with 4-bromo-2-methoxy-;i- 


