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New Compounds

Possible Anthelmintic
Thiazol-5-ylbenzimidazoles. III'
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In view of the potent anthelmintic activity® shown by
a large serles 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-4-methyl-
5-carbethoxythiazole (5 g) in a cooled solution of 809, H;PO,
(25 ml) was treated with concentrated HNO;s (14 ml), cooled
to —5°, diazotized with a solution of NaNOQs (4 g) with stirring
over 1 hr, and added to a solution of CuSO, (9 g) and NaCl (9 g)
in water (40 ml); N: evolution ceased in 10 min, After 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 409, mp 191-192° dec.5
Anal® (C;HsNO:SCl) N, Cl; 8: caled, 15.57; found, 15.82.

2-Bromo-4-methyl-5-carbethoxythiazole.—The above proce-
dure using NaBr instead of NaCl afforded the compound recystal-
lized from ethyl acetate; yield 45%, mp 210-211° dec. Anal.
(C:HsNO:SBr) N, S; Br: caled, 32.00; found, 31.

2.Propylamino-4-methyl-5-carbethoxythiazole.—2-Amino-4-
methyl-53 carbethoxythiazole (5 g), propyl alcohol® (25 ml) and
809 H.SO4 (20 ml) was heated at 70° for 3 hr. The solution on
pouring onto ice and neutralizing with NH,OH gave a colorless
product which was recrystallized from dioxane, yield 459, mp
176-177° dec. Anal. (CioH1sN:0:8) S; N: caled, 12.28; found,
12.38.

2-Isopropylamino-4-methyl-5-carbethoxythiazole.—The above
procedure using isopropyl alcohol gave a product which was
recrystallized from a mixture of ethanol and ethyl acetate, yield
456, mp 195-196° dec. Anal. (CioH1sN20:8) N'; S: caled, 14.03:
found 14.90

2-(2-Chloro-4-methylthiazol-5-yl)benzimidazole.—A mixture of
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 hrat 250°, cooled to 90°, poured onto crushed ice, neutralized
with NH4OH, 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 429,
mp 176-177° dec. Anal. (CiHsN3SCl) N, Cl, S.

2.(2-Bromo-4-methylthiazol-5-yl)benzimidazole.—The above
procedure gave a product which was recrystallized from acetone;
yield 405¢, mp 190-191° dec. Anal. (CuHsNsSBr) N; S: caled,
10.88; found, 10.98.

2-(2-Propylamino-4-methylthiazol-5-yl)benzimidazole was re-
crystallized from dioxane, yield 429, mp 182-184° dec. Anal.
(CisHisNsS) N, S,

2-(2-Isopropylamino - 4-methylthiazol - 5- yDbenzimidazole was
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recrystallized from ethyl acetate, yvield 455, mp 176-177% dec
Anal. (CNH]quS) N, S.
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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 CH,COCH:R (where R = w-N-piperidyl-n-butyl
or w-N-morpholinylpropyl) at position 3 of the 4(3H)-
quinazolinone nucleus were shown to have significant
antimalarial aectivity.? Gujral, et al., observed the
hypnotic activity of 2-alkyl-3-aryl-4(3H)-quinazolones
in rats.? A potent anticonvulsant property of 2-methyl-
3-p-bromophenyl-4-quinazolone hydrochloride has been
reported against pentylenetetrazole-induced convulsions
in mice.* These activities led to the synthesis of 2-S-
substituted thio-3-aryl- (or -alkyl-) 4(3H)-quinazo-
lones®® as possible antimalarials and ataractic agents.”
In the present work, the synthesis of 6-chloro-2-mer-
capto-3-aryl- (or -alkyl-) 4(3H)-quinazolones and their
S-substituted derivatives from 5-chloroanthranilic acid,®
aryl (or alkyl) isothiocvanates, and alkyl halides has
been studied.

Experimental Section

6-Chloro-2-mercapto-3-benzyl-4(3H)-quinazolone.—Equimolar
quantities of 3-chloroanthranilic acid (19 g) and benzyl isothio-
cyanate (13.5 ml) in the presence of absolute EtOH (100 ml:
were refluxed on a water bath for 4-5 hr. The product was
cooled and dissolved (109 NaOH), filtered, and reprecipitated
by dilute HCl. The precipitate was filtered, washed (H,O), 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 (TableIT).
6-Chloro-2-methylthio-3-benzyl-4(3H )-quinazolone.—Mel

(3 ml) was added to a solution of 6-chloro-2-mercapto-3-benzyl-
4(3H )-quinazolone (7.6 g) prepared in 10¢; alccholic NaOH.
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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Tasre 1T

6-Crinoro-S-sUBSTITUTED 2-MELCAPTO-3-ARYI~ (OR ~ALEYI~) 4(3H )-QUINAZOLONES

Cl

i % yield  Mp, °C¥ Yormula®
Ry = Ale
CsH; 40 186 Ci:HuCIN,08
O-A\IeCqu Hd 210 C,SHmClNzOS
m-MeCsH4 65 147 ClusClNzOS
p-MeCsH,4 60 248 CieH1:CIN 08
’I?L-CICS}‘L; 65 160 C,sHloCthOS
])—CICsHJ -'-)-'-) 2‘11 C]5H10012N20S
‘I)-I:TOCSH.) 63 211 C;-.H,;jClI\'zOgS
O-.\ICOCG}I.i 4 160 C]GHHCIN‘)OQS
])-;\IGOCsH.; (\0 18(-) C]5H1301N202S
J‘:T, 66 124 C]]H]]CINQOS
Me 75 158 CmHgCL\-zOS
CsH;CH., 76 07 CieHysCIN:08
1{1 = Eit
CsHs 65 238 CieH1sCIN,08
O*A\'IeCqu 60 250 Cl7H15CII\_2OS
771-.\18051’14 58 223 CnH]:,ClNQOS
p-1itOCeH, 55 146 C1sH,-CIN:08
}J-ClCﬁH4 70 182 ClsHmClzI\-zOS
O—A\IeOCqu 70 154 C]:HlsclNzozS
p-MeOCsH, 68 172 Ci-Hi5CIN:0:8
e 65 95 CnH;,CIN,08
)l-]jtl 55 74 C]4H17CIN203
R, = CsH;CH,
()-)[&}CsH4 65 23(_) Cqu,-,CL\'zOS
’Y)Z-A’IQCGH‘; 69 130 szHnClszS
'[J-A\’[eCGH4 80 193 szHnClNzOS
)IL-CICSH4 70 130 C21H14012:\-208
])-CICGH4 65 181 Cg]HNClzNzos
p-ELOCsH, 75 158 CyHyCIN,0,S
O-A\IGOCSH‘; 45 135 ngHnClNzOgS
]7-)16005}{4 73 160 C:}HHCIN_-O:S

@ Uncorrected. ? Crystallization solvent: 1:tOH.
+=0.3¢. of the calculated values.

TasLE 11

6-CHLORO-2-MERCAPTO-3-ARYL- (OR -ALKYL-)
4(3H )-QUIN AZOLONES

]
Cl
\GEC\ITI“R
N?C"—'SH
R % yield  Mp, °Ce Formula®

CsH,CH. 75 265 Ci:HiCIN08
P-EtOCGHq 80 328 C]5H1301N202S
Me 70 214 C,H,CIN:08
It 60 217 CmHgClNzOS
n-Bu 65 220 C:H ;;CIN 08

¢ Uncorrected, ° Crystallization solvent: AcOH. All com-
pounds were analyzed for N, 8. The analytical results were
within #0.49, of the calculated values.

X

All compounds were analyzed for N, S.

]

C\IIV'—R

N¢C—SR,‘

R “% yvield  Mp, e Formula®
U = CH;CH, (Continued)
It 49 122 C,7H1501N205
A\Ie ha¥) 123 CmeClNzOS
n-Bu 85 100 C1sHsCIN,08
CsH:CH. =0 113 C,H:-CIN,08
Ry = n-Ir
CsH; 45 149 Ci:H,;CIN,08
O-A\IeCsH4 3 2-)1 CHHHCINQOS
m-MeCgH,, 40 125 CisH,7CIN,08
p-MeCsH, 50 13 CisH17CIN,08
?71-0105}{4 40 ln-)-) C]TE{]:}CI'ZNQOS
p-CleI’Iq 45 17(‘) C”I‘IHCI-:N;?OS
p- l'ftOCt;H; -)-'-) 134 01 91{1901N2OQS
(}-A\IGOCGH4 3% 187 C15H17CIN2025
})-A\IGOCuE{q 70 158 ClanClNquS
I‘:t, 45 l‘.)7 C]sHmClL\-')OS
Me 50 224 C,:H1;CIN,08
n-Bu 46 71 Cy,H;gCL\’gOS
C+H;CH. 12 237 CisHiCIN,08
Ri = »-Bu

CsH; 47 233 CisH,CIN-,08
o-MeCeH 50 258 CisH,,CIN 08
7)2-1\I€CsH4 48 221 CmH]gClNgOS
p-MeCH, 45 117 C1oH1,CIN:0S
7IL-CICsI14 50 239 C,sHlsChA\}OS
])-CICSI‘I4 15 278 C]ngsCI:A\-zos
p-I‘AOCb}l; 60 141 CQUHmClNiO«;S
O-A\ICOCGl’[; 70 112 C]QH]QCIN‘ZOzS
p-NMeOCgH, 44 155 C1H;4CIN,0:8
It 45 121 C.H,:CIN08
Me 40 22 CmH.mClNzOS
CeH;CH, hb] 77 CisH1,CINOR

The analytical results were within

crystallized (95¢; EtOH). Similarly, various 6-chloro-S-substi-
tuted 2-mercapto-3-aryl- (or -alkyl-) 4(3H)-quinazolones were
prepared (Table I).

Hydrolysis of 6-Chloro-2-methylthio-3-m-tolyl-4(3H)-quin-
azolone.—A mixture of 6 N HCI (30 ml), 6-chloro-2-methylthio-
3-m-tolyl-4(3H )-quinazolone (2.40 g), and EtOH (30 ml) was
refluxed on i water bath for 6 hr. A trap containing 0.8 g of
NaOH was connected to the top of the reflux condenser during
this period. The resulting product was cooled, filtered, washed
(H-0), and finally crystallized (FtOH), mp 298° yield 70¢7.
Anal. (CHuCIN:O.) N.

The content of the NaOH trap on treatment with Pb(OAc),
and HgCls solution separately gave a yellow precipitate, confirm-
ing the presence of MeSH.
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