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Experimental Sect ion 4 

Condensat ions with Indole-3-acet ic Acid Hydrazide. -—Equi-
molar q u a n t i t i e s of indole-3-acet ie acid h y d r a z i d e and t h e a p p r o 
p r i a t e c a r b o n y l c o m p o u n d s were dissolved in a m i n i m u m of 
E t O H and h e a t e d on a s t e a m b a t h for 30 m i n . After cooling, and 
in some cases s t a n d i n g for severa l d a y s t h e p r o d u c t s descr ibed in 
T a b l e I were o b t a i n e d b y filtration. 

Condensat ions with A m i n e s . — I n a similar m a n n e r equ imola r 
q u a n t i t i e s of isa t in , i ndo le -3 -ca rboxa ldehyde , or 1-benzylindole-
3 -ca rboxa ldehyde were a l lowed to reac t in E t O H w i t h t h e a p p r o 
p r i a t e amines to give t h e c o m p o u n d s in T a b l e I I . 

Indole-3-acetic Acid Hydrazide and Succinic Anhydride.- A 
mix tu re of 1.89 g (0.01 mole) of indole-3-acet ic acid h y d r a z i d e and 
1.00 g (0.01 mole) of succinic a n h y d r i d e in M e 2 C O (5 ml ) was re-
fluxed for 15 min and al lowed t o s t a n d overn igh t at room t e m 
p e r a t u r e . F i l t r a t i o n g a v e 2.30 g (80 r- (.) of I , rap 2 0 3 - 2 0 4 ° from 
E t O H ; i r ( K B r ) : 3400, 3240, 2945 . 1700 (b road ) . 1610 c m - 1 . 
Anal. ( C H H 1 5 N ; A ) : C, H . 

Tolualdehyde Mustard and 3-Aminocarbazole. A m i x t u r e of 
1.82 g (0.01 mole) of 3 -aminoca rbazo le a n d 2.60 g (0.01 mole ) of 4-
|b i s - (2 -eh lo roe thy l ) amino] -o - to lua ldehyde was refluxed in E t O H 
lo give 3.22 g (76 c /r) of imine , rap 188° from E t O H . Antil. 
(C«H 2 3 C1 2 X 3 ) :"N. 

'4) Analyses by Spantc Microanalytical Laboratory, Ann Arbor'. Mich. 
A 11 melting points were taken in capillaries and are corrected. 
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In view of the potent pharmacological activity of 
a large number of heterocyclic thioureas1-8 additional 
tliioureidothiazolo[3,2-a]benzimidazoles were synthe-

Kxper imen ta l Sec t ion 

2 - A m i n o t h i a z o l o l 3 , 2 - a ] b e n z i m i d a z o l - 3 - ( 2 # i-one. A solut ion 
of th iazo lo(3 ,2-u]benz imidazol -3(2f f ) -one 4 (5 g) in A O O H (20 ml) 
was slowly a d d e d at 0° to a solut ion of P h X 2 0 1 wi th s t i r r ing . 
T h e m i x t u r e was kept for 1 hr a t ( 0 - 5 ° i and t h e product ob ta ined 
was crys ta l l ized from E t O H . T h e azo c o m p o u n d (5 g) was dis
solved in hot E t O I I 125 ml ) . A solut ion of Xi i 2S 20 4 (25 gi in 
H 2 0 (50 ml) wa> added and the m i x t u r e was refluxed for 30 min 
and t h e n cooled. T h e amino c o m p o u n d o b t a i n e d was recrys ta l -
lized from E t O H , yield 5 7 ' , , rap 185°. Anal. ( O J E X - S ) : X ,S . 

S y n t h e s i s of Th ioureas .—-Equ imolecu la r q u a n t i t i e s of 2-ani ino-
thiazole[3,2-«]benzimidazo]-3(2.f7 j -one and an aryl i so th io rya -
n a t e were refluxed in abs E t O H for 5 hr and cooled. T h e pre
c ip i ta ted th ioureas were crystali / .ed fC«II,; i. T h e hyd roch lo r i de -
were p repa red in E t 4 ) solut ion. 
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We have reinvestigated the reaction of monosodium 
urea with methyl 3,">-diamino-6-chloropyrazinecarboxy-
late1 as well as the o-metbylamino analog and found 
that a small amount of the desired A'-carbamoylpyr-
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(1) L. Goldman, U. S. Patent 2,617,804, Chem. Abstr., 48, 2124 (1954). 
(2) T. \ . Ghosh and A. R. Chaudhuri. J. Indian Cham. Soc, 28, 268 

iltlol;. 
(3,1 11. P. Kautmann and P. Schulu. .1/•(•)•. I'htrm., 273, 22 Ufl35j. 

azinecarboxamide is produced in each case. The 
products were isolated by liquid-liquid partition 
chromatography (llpc) and shown to be the desired 
compounds by comparison of ir, mass spectrum, tic. 

J. William llanitiii, 
12, 1102 (KHiti!. 

and Elliott Cohen, ,/. M,it. 
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and llpc with an authentic sample. In both cases the 
reaction mixture consisted mostly of unreacted ester 
which masked the product in the initial investigation. 

Experimental Section 

Substituted A"-Carbamoylpyrazinecarboxamides.—To 15 ml of 
dry D.MF was added 1.2 g (0.02 mole) of urea. To the stirred 
solution cooled to — 15° was added 1.0 g (0.02 mole) of NaH (50% 
in oil). The mixture was left to stir for 2 hr. To the cooled 
mixture was then added 0.005 mole of the pyrazinecarboxylate 
ester. The mixture was left to stir for 2 hr, and poured onto 40 
g of ice-HjO (acidified to pH 6 with HOAc). On standing a 
precipitate formed which was filtered and shown by tic to contain 
starting ester and product. The product was isolated by liquid-
liquid partition chromatography on a Celite column using a 
heptane-THF-MeOH-H 2 0 (150:100:10:5) solvent system. 
The yield of product was about 50 mg (4%) in both cases. 

Acknowledgments.—We thank Mr. C. Pidacks and 
staff for the liquid-liquid partition chromatography. 
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We have synthesized iV-aryl-iV-aroylamino acid deriv
atives of the general formula I. Recently, compounds 
of this type have been disclosed,1 but only compounds 

and analgetic 
3, 4, and 5. 

I 

activities were found in compounds 

Experimental Section2 

Ethyl Esters of iV-Aryl-.V-aroylamino Acids. General Pro
cedure.—A solution of 0.1 mole of the appropriate aroyl chloride3 

in 50 ml of dry PhH was added dropwise with stirring to a solu
tion of 0.1 mole of the ethyl ester of the appropriate .V-arylamino 
acid and 0.1 mole of NEt 3 in 200 ml of dry PhH. The reaction 
mixture was set aside at room temperature overnight and then 
filtered in order to remove the formed NEt 3-HCl. The filtrate 
was shaken with 0.5 N HC1, then with satd aq NaHC0 3 , and, 
finally, with H 2 0 to neutral pH. The organic layer was dried 
(Na2S04) and concentrated under reduced pressure. Gen
erally, a gummy residue was obtained, which was directly con
verted into the acid derivative by hydrolysis (see below). In 
some cases, the ethvl esters were isolated and characterized (Table 
I) . 

Ar-Aryl-A'-aroylamino Acids (I,Ri = OH). General Procedure. 
—EtOH (30-50 ml) was added to a mixture of 0.05 mole of the 
E t ester of the appropriate A7-aryl-.V-aroylamino acid in 150 ml of 
0.5 A? NaOH until a clear solution resulted. This solution was 
refluxed for 4 hr, shaken with Et 2 0, and made acid by addition 
of 4 A" HC1. The oily precipitate was extracted with E t 2 0 or 
EtOAc. The organic solution was washed (HoO) and dried 
(Na2S04). The residue obtained after evaporation of the 
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is compound 28 in Table II of D. Evans, 
154-156°. 

Analyses" 

c:-, H, N 
C, H, N 
C, H, N, CI 
C, H, N, CI 
C, H, N, CI 
C, H, N, CI 
C, H, N 
C, H, N 
C, H, N, CI 
C, H, N, CI 
C, H, N, CI 
C, H, N 
C, H, N, CI 
C, H, N, CI 
C, H, N, CI, S 
C, H, N, CI, S 
C, H. N, CI, S 
C, H, N, CI 
C, H, N, CI 

Compound 1. ° Com 
A S. L. Mackintosh 

not yet described are now reported (Table I). Con
siderable choleretic activity was found in com
pounds 1, 2, and 3. Moreover, meaningful diuretic 

(1) Netherlands Application 6805246; SOGESPAR S.A, (1968). 

(2) Melting points were determined in open capillary tubes and are uncor
rected, 

(3) In the preparation of Ar-p-ethoxyphenyl-A'-salicyloylglycine o-acetoxy-
benzoylchloride was used. 


