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The present report thus extends the work described 
earlier' and further demonstrates that urylhydroxamie 
acids are to varying degrees selectively inhibitory to 
nucleic acid synthesis. An interesting feature noted 
here is that the majority of the compounds which are 
active in vitro are substituted in the 4 position in rela
tion to the hydroxamic acid group. The demonstrated 
inhibitory action of 4-hydroxybenzoylhydroxamic acid 
on growth of experimental tumors4 suggests that this 
class of compounds should be subjected to screening 
in various tumor systems in. vivo. 
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Although several l-(Ar,Ar-dialkylglycyl)ureas have 
been prepared and tested for analgetic properties,2-6 

it seemed worthwhile to prepare a number of such com
pounds and to convert them into quaternary salts for 
further physiological testing. 

The reaction of chloroacetyl chloride with urea and 
substituted ureas according to the procedure of Piggott 
and Rose2 was utilized in this work to prepare 1-chloro-
acetylurea and l-chloroacetyl-3-alkylureas. The reac
tion of these compounds with secondary amines gave 
the desired glycylurea derivatives plus some hydantoin. 
The quaternary salts were readily prepared by reaction 
of the dialkylaminoacetylureas with various halides. 
Attempts to prepare JV-nitroso derivatives of these 
urea compounds proved futile. 

Physiological Activity.—Representative compounds 
were tested for antibacterial, antiinflammatory, di
uretic, shistosomiasis, and trichomonicidal effects.7 

Compounds 12 and 16 were not active against Trypano
soma cruzi in chick embryo tissue culture.8,9 Com
pound 10, l-butyl-3-(chloroacetyl)urea, was cidal when 
tested in vitro against Trichomonas vaginalis. Com
pound 16 was inactive against T. cruzi in mice at 0.2oc'c 
in diet. 

Compounds 15 and 16 failed to show activity against 
measles virus, polio virus, and herpes virus when tested 
at 100Mg/ml.10 
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(8) F. A. Neva . M. F, Malone , and IS. i(. Meyers , ./. Troy. Mnl. Hug.. 10, 

140 (1961). 
(9) F. Hawking, Trans. Hoy. Soe. Trap. Me,l. Hug.. 40, 345 i h l i t l i . 
(.10) Ant ivi ra l screening was carried out l,y Dr . F rank Schabel , S .mlhen i 

Kesearch I n s t i t u t e , I l i rmingham, Ala. 
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Experimental Section11 

l-Alkyl-;S-(dialkylglycyl)(ireas were prepared by refluxing 1 
mol of l-alkyl-o-ehloroacetylurea with 2 mol of dialkylamine or 
cyclic secondary amine in CeH6. The products were recrvslal
l i e d from MeOH or C J h (see Table I). 

These compounds were convened into quaternary salts by 
heating with the desired halide in MeCX. The salt precipitated 
and rarely needed to be recrystallized (see Table II) . 

(11) Mel t ing points were de t e rmined in a T h o m a s - H o o v e r mel t ing poin t 
a p p a r a t u s with a ca l ibra ted t h e r m o m e t e r . Where ana lyses a re ind ica t ed 
only by symbols of the e lements , ana ly t i ca l resul ts ob ta ined for those ele
men t s were within drO.l'.'h of the. 1 heorelical va lues . 

A n t i t u m o r Activity of S o m e Azine and Hydrazone 

Derivatives of l , 4 - I ) imethoxy-2 -butanone 1 -
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During our investigation of the preparation of cer
tain pyridazine derivatives, three intermediates, 1,4-
dimethoxy-2-butanoue azine (I), ethyl pyruvate azine 
with l,4-dimethoxy-2-butanone (II), and 1,4-dime-
thoxy-2-butanone hydrazone (III), were prepared and 
found to possess confirmed activity against Walker 
256 (intramuscular, oWM) tumor system in rats3 

(see Table I). 
This interesting activity led us to search the lit

erature for compounds of this, type with oncolytic 
activity. It was found that little information has 
been published relative to hydrazones as anticancer 
agents and studies of azines as potential antitumor 

(1) Th i s inves t iga t ion was s u p p o r t e d by c o n t r a c t P1I 43-05-94 wi lh C h e m 
o the rapy , X a t i o n a l Cance r I n s t i t u t e , X a t i o n a l I n s t i t u t e s of H e a l t h . 

(2) P re sen t ed in pa r t before t he Division of Medic ina l C h e m i s t r y . 155th 
Xa t iona l M e e t i n g of the American Chemical Society. San Francisco , Calif., 
M a r c h 1968(N-0551 . 

t.3) Tes t results were provided by c o n t r a c t scroeners of C C X S C . 
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