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A very large number of 2-halogenoethylaniines have 
been tested for their antitumor a c t i o ~ i . ~ ~ ~  However, 
effective action is apparently confined to the bifunc- 
tional derivatives (‘‘nitrogen mustards”) with the 
iiionofunctional analogs exhibiting toxicity but no 
significant antitumor a ~ t i o n . ~ ~ ~ ~ ~  However, the sug- 
gestion has recently been made6 that bifunctionality of 
alkylating potential may not be a necessary prereq- 
uisite for antituiiior action in coinpourids that act at a 
specific cellular site or receptor. 

Hawkins, et al.,6 reported that antitumor action 
in an extensive series of alkylating sulfonamides, 
(BrCH,CHz)zSC6H,SO~i\;HR-4, was observed only 
when R = H, YHz, or CHZCOOH. This strict struc- 
ture-activity relationship (with other evidence6) led 
to the suggestion that alkylation of a specific cellular 
site (possibly a folate utilizing enzyme) was responsible 
for the antitumor action of these compounds and that 
iiioriofunct ional arialoas, i e .  S 4- (2-broiiioet hvl) -S4- 
ethylsulfatiilatnide, 
antitumor age1its.j 
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n&ht also prove to be effective 
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toxic a t  a relatively high dose (400 mg./lig./day). Sone 
of the monofunctional coinpounds produced leucopeilia 
a t  the LD50 dose level, which contrasts with the iiiarked 
leucopenia produced by the bifunctional compound. 
However, it was possible to distinguish between the 
inonofunctional nitrogen iiiustards by comparing their 
antitumor activities. Conipound 1 produced moderate 
growth irihibition of the Nurphy-Sturm lymphosar- 
coma only at  a dose which approxiniated the LD5o 
value ; the Walker carcinosarcoma was not affected. 
Conipound 2 was inactive against both tumors. Com- 
pound 3 had niarlted activity against the Murphy- 
Sturin tuiiior at  nonlethal dose levels, arid complete and 
permanent regression of established tuniors was ob- 
served. The Walker tuiiior was less sensitive than the 
Murphy-Sturni tumor, but a significant growth inhibi- 
tion was observed with 3 at the maximum tolerated 
dose (25  iiig./l<g./day) . The bifunctional alkylating 
sulfonamide 4 produced complete regression of both 
tumors. The iiorialkylatirig analog 5 was devoid of 
activity at the highest dose level tested. 

Conipound 3 is thus a nio~iofuiictional nitrogen 
iiiustard which, in contrast with other nionofunc- 
tiorial nitrogen mustards, e.g., 1, shows iiiarked anti- 
tumor activity. Jloreover, 3 is more potent than 
the bifunctional analog 4 in producing complete re- 
gression of the Murphy-Sturin tumor. Confirtiiatioii 
of the prediction that a nionofunctio~ial alkylating sul- 
fonamide may have antitumor activity lends support 
to the suggestion that a specific iiiacroinolecular cell 
constituent is alkylated. The lavk of activity of 2 
may be due to a number of factors, iiicludirig an altera- 

TABLE I 
TOXICITY A S D  ASTITUMOR .kCTIVITIES 

Leuco- 
penia 

.%cute LDso, mg./kg. a t  LDso, 
R2 R8 mouse rat  % 

CHzCHzBr H 44 35 0 

COCHICl SOzNHz 150 120 0 
CHzCHzBr SOaKHz 290 70 0 

CHzCHzBr SOpNHz 215 285 90 

CH,CHa SOZNHz >400 >400 . . .  

LDsa, 
ra t?  

w . / k e .  

11 

1s 
30 

110 

>400 

-Therapeutic evaluationa--. 
hlurphy- 

Dose,h S turm 
mg./kg. T / C C  

10 0 .3  
5 0 . 5  

15 1.1 
25 O . O d  

15 O . O d  

10 0 .3  
50 O . O d  

25 0 . 2  
400 0 . 9  

\\alker 
256 
T I C c  

0.95 
1.05 
1 . 0  
0 . 4  
0 . 9  

0 . 3 *  
0.6 
0.9 

a Compounds administered i.p. in oil. Administered daily from fifth day after tumor implantation to the ninth day. e Ratio of 
mean volume of tumors of treated and control animals, estimated on day 12. d Complete and permanent regression of tumor. 

Some alkylating and rionalkylatirig sulfonamides are 
coinpared with S-(3-broiiioethyl)-S-ethylaniline in 
Table I. On subacute adiiiinistration, the nionofunc- 
tiorial compounds were more toxic than the bifunctional 
analog 4, while the nonalkylating analog 5 was non- 
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tion of the basicity of 5-4,  which may adversely affect 
the adsorption of the compound at  a specific receptor. 
E’urther studies of the iiiechanisiii of actioii of these 
compounds are in progress. 

Experimental’ 
N4-( 2-Bromoethyl)-N4-ethylsulfanilamide.-i’J thyl-N- 

(2-h~drosyethy1)aniliiie (82 y. ,  0.5 mole) in CHC13 (200 i d . )  
wvits added dropwise to a solution of PErJ (150 g., 0.55 mole) in 

(7) Melting points are recorded on a Thomas-Kofler micro hot stage and 
are corrected. Analyses are by Galbraith Laboratories, Knoxville, Tenn., 
and Dr.  .1. Bernhardt, Jliilheim, Germany. 




