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TABLE II 

2-AMINOETHANESULFONANILIDES (V) 

H2N(CH2)2SO2NHHA3$ 

No. 

Vb 
Vc 
Vd 
Ve 
Vf 
Vg 
Vh 

X, Y 

4-Cl 
3,4-Cl2 

3-CF3 

4-CFs 
3,5-(CF3)2 

4-SCH3 

4-OCH2C6H5 

Mp, °C 

160-162" 
157-159 
154-156 
163-167 
262-263 dec 
162-165 
211-214 

Yield 

purified, 

% 
66 
64 

3 
76 
44 
75 
94 

Purifn 
solvent 

EtOAc 

?-PrOH 
H 2 0 
H,0 

Formula 

C8H„C1N202S 
CsHioCl2X202S 
C.,H„F3X202S 
C9HnF3X202S 
CloH1„F6X202S 
C9H»N202S2 

C16IIi8N203S.HCl 

HC1 

b 
b 

c, 
c, 
c, 
b 

Analyses 

H, 
", 
II, 

X 
X 

N, 

19 

CI 

C, II, X 
" Lit.6 mp 160.5-161.5°. ' These intermediates were not analyzed, 

next step. r Free base, mp 178-181°. 
They were homogeneous by tic and were used directly in the 

TABLE II I 

D-( + )-2,4-DlHYDROXY-3,3-DIMETHYL-N-[2-(PHENYLSULFAMOYL)ETHYL]BUTYRAMIDES ( V I ) 

CH, 

X 
HOCH2—C—CHOH CONH(CH,)2SO, N H — { C & , 

CHS 

No. X, Y 

VIb 4-Cl 
Vic 3,4-Cl2 

Vie 4-CF3 

VIg 4-SCH, 
Vlh 4-OCH2C6H5 

c 1, 9 5 % EtOH. * Lit.8 mp 101--103 

Mp, °C 

103-1046 

141-143 
144-146 
112-114 
142-144 

° from C6H„. 

Yield 
purified. 

% 
59 
66 
45 
67 
28 

c All compoui 

Purifn 
solvent 

C6H„ 
CHC13 

H20 
C1CH2CH2C1 
C1CII2CH2C1 

ids were analyzed for C, 

[a]*>D,» 
deg 

+ 40 
+ 38 
+ 36 
+ 4 0 
+ 33 

H, N. 

Formulac 

C,4H21C1X203S 
CnH20Cl2X2O.',S 
C,iH2iF3NaOsS 
C,,H24X205S2 

C2iH28X'206S 

Escherichia coli (Vogel), Streptococcus pyogenes (C203), 
Proteus mirabilis (MGH-1), Salmonella typhimurium 
(V-31), and Shigella sonnei (C-10). Among them, Vlh 
suppressed T. vaginalis in vitro at a concentration of 25 
Mg/ml and completely inhibited the growth of S. pyo
genes (C203) at 1.25 Mg/mi-

Experimental Section18'19 

l,3-Dioxo-2-isoindoIineethanesuIfonic acid monopotassium salt 
(II) was prepared by the method of Miller and Roblin6>n in 
8 3 % yield. 

l,3-Dioxo-2-isoindolineethanesulfonyl chloride (III) was ob
tained from II by the method of Miller and Roblin6 '11 in 80% 
yield, mp 158-162°. 

l,3-Dioxo-2-isoindolineethanesulfonanilides (IV, Table I).— 
To a stirred solution of 0.1 mole of the substituted aniline in 
75 ml of pyridine, cooled with an ice bath, was added slowly 30.1 
g (0.11 mole) of l,3-dioxo-2-isoindolineethanesulfonyl chloride 
( I I I ) . After the reaction mixture was stirred for 1 hr with cooling, 
the ice bath was removed and stirring was continued for 1.25 hr. 
The reaction mixture was poured into 500 ml of H 2 0 with vigorous 
stirring, and the crude product was isolated by filtration. Re-
crystallization from glacial or dilute AcOH gave the product. 

2-Aminoethanesulfonanilides (V, Table II).—A mixture of 0.02 
mole of the appropriate l,3-dioxo-2-isoindolineethanesulfon-
anilide, 1.2 g (0.02 mole) of 85% hydrazine hydrate, and 100 ml 
of EtOH was heated under reflux for 3 hr. The reaction solution 
was homogeneous when refluxing began, but after 15 min a 
precipitate appeared. The mixture was concentrated to dryness 
and the residue was suspended in 200 ml of H 2 0 and made 
acidic to Congo red with 4 A' HC1. This slurry was heated on a 
steam bath for 10 min, cooled in an ice bath, and filtered. The 
filtrate was neutralized with concentrated XFLOH to give the 
product. The compounds were recrystallized from the indicated 
solvents when necessary. 

(18) Melting points (corrected) were taken in open capillary tubes in a 
Thomas-Hoover capillary melting point apparatus. 

(19) Where analyses are indicated only by symbols of the elements or 
functions, analytical results obtained for those elements or functions were 
within ±0 .4% of the theoretical values. 

D-( + ) - 2,4 -Dihydroxy- 3,3-dimethyl-N-[2-(phenylsulfamoyI)-
ethyl] bufyramides (VI, Table III).—A mixture of 0.015 mole of 
the requisite 2-aminoethanesulfonanilide (V) and 3.9 g (0.03 
mole) of D-( — )-pantolactone was heated in a melt at 100-115° 
for 2 hr. The melt was cooled and crystallized from the solvents 
indicated. 
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T h e r e p o r t e d effect iveness of 5 - ( p - c h l o r o p h e n y l ) - X -
i s o p r o p y l - 2 , 4 - p e n t a d i e n a m i d e ( l a ) a g a i n s t Plasmodium 
gallinaceum in t h e ch ick 2 p r o m p t e d t h e s y n t h e s i s of 

(1) This investigation was supported by the U. S. Army Medical Research 
and Development Command under Contract DA-49-193-MD-2754. This 
is Communication No. 382 to the Army Research Program on Malaria. 

(2) G. R. Coatney, W. C. Cooper, N. B. Eddy, and J. Greenberg, "Survey 
of Antimalarial Agents," Public Health Service Publication No. 193, Wash
ington, D. C , 1953, pp 98, 139, 262, 276. 
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TAHLK I 

.")-PHBNYL-2,4-PK.\TAI)IK\A.\III)H:S 

^ 
CH=CHCH=CHCONHR 

x R 
11 N H C S N ' H . 
11 N ( O H a ) O C H i 
II (MI- jCHsNtC-l l i ) . 
11 X(CII-..CO!C'i!Hs)C'OC:iI—CHC'H—CHC'sIIs 
II N[CH-.CH»N(C ,

s Hi)- . lCO( ' l i - C H C t t CHClt , - , 
: t , l - ( ' l j X H C O C I D 
:i,4-Ch NHCOaCjUa 
: i . l - (1: : X H S O . C ' B H J - P - C I I , . 

: ( , ! -( ' I , . \ ( ( : i I s (Ml20H)C'OC' l I - - -=C'HCH--CHC'6H!-a ,4- ( ' l ; 
:i,4-Cl, ( C H s b N I I C O C I I ^ C l I C H - ••riICiiPrs-H,4-Cl: 

l i p , C C " 

220-221 
(58-69 

164-1 (if) 
198-199 
190-HI 2 
260-2B2 
190-192 
209-210 
190-198 
21 1-21:) 

Meld 
purified, 

' ,r 

it 
2"; 
ST 

X'' 
G'< 

20 
It) 
l(i 
21 ' ' 
1.") 

Reac t ion 
Corel" 

A 
A 
1'. 
A 
A 

c 
n 
K 
1! 

(' 

Puni i en 
so lvent 

K t O l I - H s O 
K t O H - H . O 
f-PrOH 
F t O H - I b O 
M e C N 
UMl-'-HrtO 
K t O H - 1 1 - 0 
KtOH 

KtOH-11-.O 

f o r m u l a 

r:i=ii]3NsOs 
r, ; lii ; ixo-
C . T H M N ' O - C T I I C ' 

C a l h s X i O , 
(.••J!,HMN»O-. 

(•^IlniCliNaO-j 
C M U H C ' I . N S O S - O 

( V H I S C I J N . O S S 

( ' M I I M C ' U N . O I 

C s H - C h N - O , 

" A, pyridine at room temperature for 1-3 days; B, CHC13 at room temperature for 1-2 days; C, C6H6 at room temperature for 
days; 1), CcHe under reflux for 3 hr; E, TI IF under reflux for 16 hr. ' C7H604 = 2,4-dihydroxybenzoie acid. ' C: calcd, 71.7."); fo 
72.Hi. '' Absence of an exchangeable proton determined via infrared spectra in CHCls-bsO allows assignment as the N , N ' rather 
the X,NT derivative. • C: calcd, 54.77; found, 54.30. •'' Absence of carbonyl absorption above 1660 e m - 1 and the presence of only 
labile proton (I)2 exchange) allow assignment of the N ,X ' structure. « .Melting points (corrected) were taken in open capillary t 
in a Thomas-Hoover capillary melting point apparatus. '• Where analyses are indicated only by symbols of the elements, analy 
results obtained for those elements were within ±0.4f>r of the theoretical values. < CI: calcd, 20.97; found, 21.08. 

und, 
him 
one 

ubes 
tical 

various .)-phenyl-2.4-pentadienamides for antimalarial 
evaluation.1 ' Surprisingly, none of them, including la , 
was active against normal strains of Plasmodium berghei 
in mice.;! Subsequently, the pentadienamides l a c 
have been evaluated against P. gallinaceum in the 
chick.4 Using 9-12-day-old chicks and a standard 

X — U Q V - CH=CHCH=CHCONHCH(CH,)2 

I a ,X-Cl ;Y-H 
b,X = Cl;Y = Cl 
c, X = CH3; Y = H 
d, X = Br;Y = H 
e, X = C6H5;Y=H 

inoculum of P. gallinaceum, a consistently uniform 
disease, fatal to 100% of the untreated control birds 
within 72-9(5 hr, was produced. In this test, as in the 
mouse test,5,11 the antimalarial activity of candidate 
substances was assessed by comparing the maximum 
survival times of treated and untreated animals. None 
of the pentadienamides (Ia-e) exhibited activity against 
P. gallinaceum when administered in a single subcutane
ous dose of 240 mg<kg. The apparent discrepancy 
between earlier reports2 and results of the current in
vestigations remains unexplained. 

Before it was confirmed that these materials lacked 
appreciable effects against P. berghei and P. gallinaceum, 
it was deemed of interest to vary the nitrogen function
ality in this system. The derivatives described in 
Table I were prepared by condensation of a o-phenyl-
2,4-pentadienoic acid chloride with the desired amine or 
hydrazine derivative under known conditions. None 
was active against normal strains of P. berghei when 
administered to mice in a single subcutaneous dose of 
(>40 nig, kgv''l; 

;.:)) L. M. Werbel , X . Headen , ami K. F. Klslager, .1. Me/I. Chem., 10, 366 
(1907). 

(4) Ant imalar ia l s tudies utilizing I3, gallinaceum in chicks were carried 
ou t unde r t h e auspices of t h e W a l t e r Reed Army I n s t i t u t e of Research , and 
test results were suppl ied t h r o u g h the cour tesy of Dr . D a v i d P . J a c o b u s . 

(5) Ant imala r ia l screening aga ins t P. berghei was carr ied ou t by Dr . Leo 
Kane of the Univers i ty of Miami , anil test, resul ts were suppl ied t h rough t he 
cour tesv of Dr. Dav id P. J a c o b u s of the Wal t e r Reed A r m y I n s t i t u t e of Re-

For a descr ipt ion of the test m e t h o d see T . 
Kane, ./. Med. Chem., 10, 41)1 (1967) 
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In previous reports'-3 we have shown that the unsub-
sti tuted ring of />-dimethylaminoazobenzene (DAB) can 
be replaced by pyridine and pyridine X-oxide and thus 
we have obtained a number of compounds with varying 
degrees of carcinogenic activity. The interesting re
sults observed in the pyridine series led us to investigate 
the isomeric /;-dimethylaminophenylazoquinolines and 
their corresponding X-oxides.4 In this new series, we 
have the possibility of at taching the azo linkage to 
either the pyridine or benzene rings of the quinoline 
nucleus and thereby preparing compounds which can 
be considered pyrido analogs of DAB or benzo analogs 
of the previously prepared pyridine azo compounds. 
As might have been anticipated from the results ob
tained in the pyridine series, the 4-substituted isomer 
was the most active of the compounds substi tuted on 
the pyridine side of the quinoline nucleus. However, 
the high activity of the .">- and ^-substituted compounds 
was quite surprising and in contrast to the hick of 
activity in the 7- and S-substituted compounds. 

In this paper we wish to report the preparation and 
testing for carcinogenic activity of a number of />-di-
methylaminophenylazobenzimidazoles and -benzthi-
azoles. X,X-Dimethyl-/>-(4-benzimidazol,vlazo) aniline 
and X,X-dimethyl-/)-(.i-benzimidazolylazo)aniline have 
been prepared by Montanari.5 So far we have been 

(1) P re sen t ed at t he 155th Nat iona l Mee t ing of t lie American Chemical 
Society, San Francisco , Calif.. April 1908. 

(2) E . V. Brown, et «L. Cancer Hen.. 14, 22 (1954). 
(3) K. V. Brown, el nl., i/.iV.. 14, 715 (1954). 
(4) K. V. Brown. U. M. Novack . and A. A. H n m d a n , ,/. Xatl. Cuncer Intl.. 

26, 1401 (1901). 
(5) F. M o n t a n a r i , liutl. .So. Fuc. Chun.Jnd. Bologa, 11 , 4000 (195:1). 


