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In  view of the potent anthelmintic activity3 shown by 
a large series of benzimidazole compounds, a few new 
thiazol-5-ylbenzimidazoles were synthesized. 
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Experimental Section 

2-Chloro-4-methyl-5-carbethoxythiazole.~-2-Amino-~methyl- 
5-carbethoxythiazole ( 5  g)  in a cooled solution of 807, H3P01 
(25 ml) was treated with concentrated HSOI  (14 ml), cooled 
to -5', diazotized ni th  a solution of S a S 0 2  (4 g) with stirring 
over 1 hr, and added to a solution of CuSOa (9 g) and S a C l ( 9  g )  
in water (40 ml); S2 evolution ceased in 10 min. .ifter standing 
an additional 1 hr, the mixture on neutralization and steam 
distillation afforded a cream-colored product which was recrystal- 
lized from absolute alcohol; yield 40%, mp 191-192' dec.58 
Anal.6b ( C ~ H S S O ~ S C I )  N, C1; S: calcd, 15-57; found, 15.82. 
2-Bromo-4-methyl-5-carbethoxythiazole.-The above proce- 

dure using SaBr  instead of SaCl  afforded the compound recystal- 
hzed from ethyl acetate; yield 4 5 5 ,  mp 210-211" dec. iinal. 
(C7HsS02SBr) S, S ;  Br: calcd, 32.00; found, 31. 

2-Propylamino-4-methyl-5-carbethoxythiazole.-2-Amino-4- 
methyl-5 carbethoxythiazole (5 g), propyl alcohol6 (25 ml) and 
80% HsS04 (20 ml) was heated at  70" for 5 hr. The solution on 
pouring onto ice and neutralizing with SHdOH gave a colorless 
product which was recrystallized from dioxane, yield 45%, mp 
176-177" dec. Anal. (CLOHI~SZOZS) S; S:  calcd, 12.28; found, 
12.38. 
2-Isopropylamino-4-methyl-5-carbethoxythiazo~e.-The above 

procedure using isopropyl alcohol gave a product which wae 
recrystallized from a mixture of ethanol and ethyl acetate, yield 
455<- mr, 195-196" dec. -4nal. (CIOHI~SZO~S)  S; S: calcd, 14.03: 
found 14.90 

2-~2-Chloro-4-methvlthiazol-5-~l~benzimidazole.-~~ mixture of 
_ I  

2-chloro-4-methyl-5-carbethoxythiazole (0.01 mole) and o-phenyl- 
enediamine (0.01 mole) in polyphosphoric acid (40 ml) was heated 
for 6 hr at  250 ', cooled to  90 ', poured onto crushed ice, neutralized 
with SHdOH, and filtered, and the filtrate was evaporated to 
dryness under reduced pressure. The residue on extraction with 
ethanol (50 ml) and concentration under reduced pressure gave 
a product which was recrystallized from dioxane, yield 427,, 
mp 176-177" dec. dnal. (CIIHsS3SCl) XI C1, S. 

2-(2-Rromo-4-meth~Ithiazol-5-yl)benzimidazole.-The above 
procedure gave a product which was recrystallized from acetone; 
yield 4OC;, mp 190-191' dec. A n a l .  (CI1H&8Br) X; S :  calcd, 
10.88; found, 10.98. 
~-(2-Propylamino-4-methylthiazol-5-yl)benzimidazole was re- 

crystallized from dioxane, yield 42CG, mp 182-184" dec. Anal. 

2 -(Z-Isopropylamino - 4 - methylthiazol- 5 - yl) benzimidazole was 
( C ~ ~ H I S S ~ S )  Kj S. 
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changed a? confirmed 1 1 ~  infrared spectwm (5.85-p peak). 

recrystallized from ethyl acetate, yield 4jCc, mp 176-177" de? 
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Anal. (C14H16NdS) Ti, S. 

Synthesis of Some New 6-Chloro-S- 
substituted 2-Mercapto-3-aryl- (or -alkyl-) 

b(3H)-quinazolones as Antimalarials 

The antimalarial activity of febrifugine, an alkaloid 
having the 3-substituted 4(3H)-quinazolinone struc- 
ture, created interest in the preparation and testing of 
a number of quinazolines.' Compounds having the side 
chain CH2COCH2R (where K = w-N-piperidyl-n-butyl 
or w-X-morpholinjlpropyl) at  position 3 of the 4(3H)- 
quinazolinone nucleus were shown to have significant 
antimalarial activity.2 Gujral, et al. ,  observed the 
hypnotic activity of 2-alky1-3-ary1-4(3H)-quiiiazolones 
in rats.3 A potent anticonvulsant property of 2-methj 1- 
3-p-bromophenyl-4-quinazoloiie hydrochloride has been 
reported against pentyleiietetrazole-induced convulsions 
ii7 mice.4 These activities led to the synthesis of 2-S- 
substituted thio-3-aryl- (or -alkyl-) 4(3H)-quinazo- 
lones6s6 as possible antimalarials and ataractic agents.' 
In the present work, the synthesis of 6-chloro-2-mer- 
capto-3-aryl- (or -alkq 1-) 4(3H)-quinazolones a i d  their 
S-substituted derivatives from 5-chloroanthranilic acid,* 
aryl (or alkyl) isothiocyanates, and alkyl halides has 
heen studied. 

Experimental Section 

6-Chloro-2-mercapto-3-benzyl-4( 3H)-quinazolone.-Equimolar 
quantities of 5-chloroanthranilic acid (19 g) and benzyl isnthio- 
cyanate (13.5 ml) in the presence of absolute EtOH (100 m l '  
were refluxed on a water bath for 4-5 hr. The product was 
cooled and dissolved ( 1 0 5  SaOH), filtered, and reprecipitated 
by dilute HC1. The precipitate was filtered, washed (HzO), and 
crystallized ( AcOH). Similarly, other 6-chloro-2-mercapto-3-aryl- 
(or -alkyl-) 4(3H)-quinazolones were prepared from the cor- 
responding isothiocyanates and 5-chloroanthranilic acid (Table 11). 

6-Chloro-2-methylthio-3-benzyl-4( 3H)-quinazolone.-l\IeI 
(3 ml) was added to  a solution of 6-chloro-2-mercapto-3-benzyl- 
4(3H)-quinazolone (7.6 g )  prepared in 10:; alcoholic SaOH. 
The resulting mixture was stirred for 1 hr at  room temperature and 
the separated crystalline product was washed (H?O, EtOH) and 
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Cncorrected. Cryatalliza1iini solvrnr : 1:tOH. .\I1 compounds were andyzed for S, S. The :inalyticd results were wi i  l i i n  

&0,3( <, of the cnlculitted vnlues. 

R 70 )ield 1111, O C  " I ormula" 

CbH,CH, 7 5  263 C1,HiiClS~OS 
p-l<tOCsHa 10 32h CisHi3CISz02R 
;\It. 70 214 CgH7ClS20S 
I't (30 217 CioHqClSsOP 
n-Hu ti 5 220 Ci2Hi&lS?OS 

a Cncorrected. Crystallization solvent : dcOH. All COIII- 

The analytical result.: vete pounds were analyzed for K, S. 
within 3~0.4% of the calculated vnlues 

crystallized (93' 1 IltOH). Similarlj; various 6-chloro-S-suhsil- 
luted 2-mercapto-3-arvl- (or -alkyl-) 4(3H )-ouinazolonrs were 
prepared (Tabie I j .  

Hydrolysis of 6-Chloro-2-methvlthio-3-m-tolvl-4i3H~-auin- 
azolone.-k mixture of 6 S HC1 (36 ml), 6-chlor~-2-niethylthio- 
.?-m-tolyl-4(3H)-quinni!olone (2.40 g), and EtOH (30 ml) ~ - n $  
refluxed on :t water bath fin '  6 hr. X trap containing 0.8 g of 
SaOH r a s  connected to the top of the reHus cwndenser during 
this period. The resulting produrt was cooled, filtered, washed 
(H?O), and finally csrystallized (I:tOH), mp 298", yield 70";. 

The content of the SaOH trap u n  treatment with Pb(OAc)2 
and HgC12 solution separately gave it pellow precipitate, ronfirm- 
ing the presence of AleSH. 

; I d .  (CijHiiClS~02) S. 
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