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NOTEs

TasLE II
2-AMINOETHANESULFONANILIDES (V)

X
H?N(CHQ)QSOQNH—@Y

Yield
puriiied,

No. XY Mp. °C %
Vb 4-Cl 160-162¢ 66
Ve 3,4-Cl, 157-159 64
Vd 3-CFs 154-156 3
Ve 4-CF; 163-167 76
Vi 3,5-(CF3)» 262-263 dec 44
Vg 4-SCHj 162-165 75
Vh 4-OCH,Csl; 211-214 94

2 Lit.® mp 160.5-161.5°.

» These intermediates were not analyzed.

Purifn
solvent Formula Analyses!?®
CsH,, CIN,: 058 b

ce CsH10CLN 0,8 b
ETOAC CanFs.\szfgS C, I{, N

. C,HLFuN,0:8 C, H, N
-PrOH CioH 0 FeN,0,5 - HCL C, H, N, Cl
H.0 Cul11:N0,8, b
H.0 CisHisNo 058 - HCI¢ C, I, N

They were homogeneous by tle and were used directly in the

TasLe III
D~( 4 )-2,4-DIHYDROX Y~3,3-DIMETHYL-N-[2~( PHEN YLSULFAMOYL )ETHYL| BUTYRAMIDES (V1)

|
HOCH2—CI—CHOHCONH(CHQ)stQNH—@

next step. ~ Free base, mp 178-181°,
CH;,
CH,
Yield
purified,

No. XY Mp. °C Yo
VIib 4-Cl 103-104° 59
Vie 3,4-Cl, 141-143 66
Ve 4-CF; 144-146 45
Vig 4-SCH;4 112-114 67
VIh 4-OCH,CsH; 142-144 28

ac1,95% EtOH. ® Lit.* mp 101-103° from CgHe.
Escherichia coli (Vogel), Streptococcus pyogenes (C203),
Proteus marabilis (MGH-1), Salmonella typhimurium
(V-31), and Shigella sonner (C-10). Among them, VIh
suppressed T. vaginalis in viiro at a concentration of 25
wg/ml and completely inhibited the growth of S. pyo-
genes (C203) at 1.25 ug/ml.

Experimental Section?s.19

1,3-Dioxo-2-isoindolineethanesulfonic acid monopotassium salt
(II) was prepared by the method of Miller and Robliné" in
839 yield.

1,3-Dioxo-2-isoindolineethanesulfonyl chloride (III) was ob-
tained from II by the method of Miller and Roblin8! in 80%
vield, mp 158-162°.

1,3-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 1,3-dioxo-2-isoindolineethanesulfonyl chloride
(IIT). Afterthe reaction mixtiure was stirred for 1 hr with cooling,
the ice bath was removed and stirring was continned for 1.25 hr.
The reaction mixtiire was poured into 500 ml of HyO with vigorous
stirring, and the crude prodiet 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 1,3-dioxo-2-isoindolineethanesulfon-
anilide, 1.2 g (0.02 mole) of 859 hydrazine hydrate, and 100 ml
of EtOH was heated nnder reflux for 3 hr. The reaction solution
was homogeneous when refluxing began, but after 15 min a
precipitate appeared. The mixtire was concentrated to dryness
and the residiue was suspended in 200 ml of H,O and made
acidic to congo red with 4 N HCI. This slurry was heated on a
steam bath for 10 min, cooled in an ice bath, and filtered. The
filtrate was neutralized with concentrated NH,OH 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 apparatis.

(19) Where analyses are indicated only by symbols of the elements or
functions, analytical results obtained for those elements or functions were
within +=0.49, of the theoretical values,

X
&Y

Purifn [er]%D "

solvent deg Formula®
CsHs +40 CuHaCIN: 058
CHCl, +38 Ci1sHyCLN,O:8
H,O +36 Cu:HuF3N,0:8
CICH,CH,(CI +40 Ci:HuNL O3S,
CICH,CH,CI +33 CaiHas N1 O6S

¢ All compounds were aualyzed for C, H, N.

D~(+)- 2,4 -Dihydroxy- 3,3 -dimethyl-N- [2-(phenylsulfamoyl)-
ethyl|butyramides (VI, Table III).—A mixture of 0.015 mole of
the requixite 2-aminoethanesulfonanilide (V) and 3.9 g (0.03
mole) of p-( — )-pantolactone was heated in a melt at 100-115°
for 2 hr. The melt was cooled and crystallized from the solveuts
indicated.
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Derivatives of 5-Phenyl-2,4-pentadienoic Acid

as Potential Antimalarial Agents!
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The reported effectiveness of 5-(p-chlorophenyl)-N-
isopropyl-2,4-pentadienamide (Ia) against Plasmodium
gallinaceum in the chick? prompted the synthesis of

(1) This investigation was supported by the U. 8. Army Medical Research
and Development Command under Contract DA-49-193-MD-2754. This
is Communnication 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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NOTES Val.

Tk 1
5-PHENYL=2,4-PENTADIEN AMIOER

X

Na X R Mp, 5Cv
1 1 NHCAN1, 220-221
2 11 NCH)OUH, 68-611
3 11 CHCHaN (Callg ) 164-165
4 11 NACIHC0:Cally) COCN=CHCUH==CHsI; 148—144
5 11 N [CHCHLN (Call3)]JCOCTT =CHCTE=CHCal 1 190-142
G 34-Cl: N11COCH: 260--262
n 134-Cl N11CO2C41T, 10142
S $4-CL N HSOCsHy-p-Clla 204-210
b 3 4-Cle NCHCHO D COC=CHC == CHCs Ha-3,4-C'ls 1H6-1u8
10 3o-Cl (CHy N NCOCH==CHCH == CHCul{3-3,4-Cly 211-213

@—CH=CHCH=CHCONHR

Yield
onrified,  Reaelion Purifien

‘e ennd* =0lvent I"'orninla Analyses”
n Al E1011-11:0  CrzlhaNOs ¢, 1, N
25 AY O H- 1.0 Col N
8T 1t -Prol oML N
L A 15O 1H-11.0 NG
G A Me('N C. 10, N
21 ¢ DMI-11:0 o1 N
16 [B] E1O11-11.0 1, NG
16 t 11011 CyH1C N,O,.\ ¢, 11, N
21 I Can 101N 0: NG
15 C F1011-11.0 2CLN-0 o1, N

“ A, pyrudine at room Iempcrnme for 1-3 days; B, CHCl; at room temperatire for 1-2 days; C, Cells at room temperature for 1-3

davs: D, Cillg auder reflux for 3 hr; I, TITF under reﬂu\ for 16 hr.
72.16.,
the NN derivative. * C: caled, 54.77; found, 54.30.
Labile protorc (1) exchange) all(m A1s~1gnmenl uf the NN’ &
in o Thonas-Tloover capillary melting point apparatis.

various d-phenyl-2 4-pentadienamides for antimalarial
evaluation.  Surprisingly, noue of them, ineluding Ia,
wasetive against normal strains of Plasmodiuwm berghe
in miece.*  Subsequently, the pentadienamides Ia ¢
have been evaluated against P. gallinacewn in the

chick.*  Using 9-12-dav-old chicks and a standad
X CH=CHCH=CHCONHCH (CH;),
Y
Ia,X=CY=H
b, X=CLY=Cl
¢, X=CHyY=H
d, X=Br;Y=H

e. X=CH.Y=H

inoculum of . gallinacewn, o consistently uniform
disease, fatal to 1009, of the untreated control birds
within 72-96 hr, was produced. In this test, as in the
nrouse test » the antimalarial activity of candidate
substances was ussessed by comparing the maximum
survival times of treated and untreated animals.  None
of the pentadienamides (Ia-e) exhibited activity against
P. yallinaceum when administered in a single subcutane-
ous dose of 240 mgskg. The apparent dis'crepancv
between earlier report 82 and results of the current in-
vestigations remains unexplained.

Before it was confirmed that these niaterials lacked
appreciable effeets against P. bergher and P. gallinacewin,
it was deemed of interest to vary the nitrogen function-
ality in this svstem. The derivatives deseribed in
Tuble I were prepared by condensation of a 5-phenyl-
2 4-pentadienoic acid ehloride with the desired amine or
hydrazine derivative under known conditions.  None
was netive against normal strains of P. berghe? when
administered to aiee in a single subeutaneous dose of
640 1mg/kg.n

3) 1. M, Werbel, N.
(1467,

(4) Ancimalarial s(ndies ndilizing /', gallinaceum in chicks were ecarried
¢ nnder (he anspices of the Walter Reed Army Insticnte of Researeh, and
(est results were supplie] through the courtesy of Dr. David P. Jacobns.

(5) Antimalarial screening against P. herghet was carried ont hy Dr. Le«

Rane ol 1he University of Miami, and tes( results were supplied through the
caartesy ol Dr, David P, Jacohus of the Walcer Reed Army Institute of Re-

Headen, and E. I'. Elslager, J, Med. Chem., 10, 366

segeeel
(@) Far adeseription of (he lest raethod see 1",
aml f.. Rare, J. Hed. Chem., 10, 431 (1967},

=, Osdene, P. B, Ruszell.

b CiHs04 = 2,4-dilivdroxy beuz(uc acid, < C:
* Absence «f an exchangeuble proton determined vfa infrared spectra in CHCls-—l)-zO allows assigument as the NN’ rather than
7 Absence of carbonyl absorption above 1660 em ! and the presence of only one
strietire,
* Where analyses are indicated only by symbols of the elements, analviienl
resalts obtained for those elements were within 0.4 of the theoreticul valaes. 7 Cl:

caled, T1.75; found,

7 Melting points (corrected) were taken in operc capillary tibes

(:-11011, 20.97; found, 21.08.
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In previous reports™* we have shown that the unsub-
gtituted ring of p-dimethylaminoazobenzene (DAB) ean
be replaced by pyridine and pyridine N-oxide and thus
we have abtained a number of compounds with varving
degrees of carcinogenie activity. The interesting re-
sults observed in the pyridine series led us to investigate
the isomerie p-dimethylaminophenylazoquinolines and
their corresponding N-oxides.* In this new series, we
have the possibility of attaching the azo linkage to
cither the pyridine or benzene rings of the quincline
nucleus and thereby preparing compounds which can
be eonsidered 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 eompounds substituted on
the pyridine side of the quinoline nueleus.  However,
the high activity of the 5- and 6-substituted eompounds
was quite surprising and contrast to the lack of
activity in the 7- and S-substituted compounds.

In this paper we wish to report. the preparation and
testing for carcinogenic netivity of a number of p-di-
methylaminophenylazobenzimidazoles and  -benzthi-
azoles. N, N-Dimethyl-p-(4-benzimidazolylazo)auiline
and N, N-dimethyl-p-(5-benzimidazolylazo)aniline have
been prepared by Montanari.®  So far we have been

(1) Presented a( (he 155(h Naiional Meering ol (he Mineriean Clientieal
Society, San Franecisco, Calit., April 1068.

(2) E. V. Brown, ef al., Citnecer Res., 14, 22 (19564},

(3) 15, V. Brown, ef «f., hid., 14, 715 (1454).

4y Ii. V. Brown, R. M. Navack, and 3. AL Hamdan, J. Nwl, Cancer fust..
26, 1461 (1461).

(5) 10 Meontanari, Bl Sed Face,

Chint, fud. Bologa, 11, 1066 (19538,



