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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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F a c u l t y G r a n t from X o r t h Texas S t a t e Unive r s i ty . 
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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 . 

Miihfc.it
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TABLE I 
Antitumor activity against WA-256-

mg/kg 

250 
100 
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10J 
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70 
45 
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Survivors 

6/6 
6 6 
6/6 

6/6 
6/6 

6/6 
6/6 
6/6 
6/6 

Wt. diff., 

T-C 

-27 
-14 
-9 

-18 
— 7 

-16 
-15 
-7 
-3 

T/C 
(%) 
9 
8 
65 

18 
72 

41 
25 
42 
89 

1,4-Dimethoxy-
4-butanone 400 6/6 - 2 60 

IV 400 6/6 - 3 86 

compounds were not reported. Wiley and coworkers4,8 

prepared a series of substi tuted hydrazones of pyridoxal, 
indole-3-carboxaldehyde and 2-methoxynaphthalde-
hyde, but only two of 35 compounds prepared were 
found to have significant activity against sarcoma 
183 in mice. 

A survey in the general area of biological activity 
of azines again revealed little. Some synthetic azine 
dyes, such as methyl violet and heliotrope, were 
claimed to have good tuberculostatic effect against 
human type tubercle bacteria.6 The molluscacida] 
activity displayed by azines of certain p-benzoquinones7 

was largely a t t r ibuted to the parent quinones , 7 - 9 

and the well known biological activity of nitrofuran 
derivatives could possibly be the reason for the anti
microbial activity exhibited by a number of 5-nitro-
2-furfural azines.10,11 

The activity exhibited by compounds I—III is in a 
way rather unique in tha t similar activity was not 
observed by ethyl acetoacetate azine with ethyl pyr
uvate (IV) nor by l,4-dimethoxy-2-butanone, the par
ent compound of I—III. Logically, other azine de
rivatives of l ,4-dimethoxy-2-butanone, such as com
pounds V and VI, were prepared for a preliminary 
s tructure-act ivi ty study. However, the study could 
not be continued in our laboratory because of the 

(4) R. H. Wiley and G. Iriok, J. Med. Pharm. Chem., 5, 49 (1962). 
(5) R. H. Wiley and R. L. Clevenger, ibid., 5, 1367 (1962). 
(6) M. G. Good, Zentr. BaHeriol., Parasitenk. Abt. I. Orig., 169, 99 (1957); 

Chem. Abstr.. 52, 1357h (1958). 
(7) X. Lat i fandl . Fathy, J. Org. Chem.,25, 1614 (1960). 
(8) A. Halawani and N. Latif, J. Egypt. Med. Assoc, 37, 957 (1954). 
(9) T. von Brand, B. Mehlman, and M. O. Nolan, / . Parasitol., 35, 475 

(1949). 
(10) J. D. Johnston, U. S. Patent, 3,099,663 (1963); Chem. Abstr., 60, 

2894K (1964). 
(11) J. D. Johnston, U. S. Patent, 3,296,257 (1967); Chem. Abstr., 67, 

3100h (l«67j. 

discontinuance of Walker 256 testing system in the 
general screening. 

Experimental Section 

l,4-Dimethoxy-2-butanone Azine (I) and l,4-Dimethoxy-2-
butanone Hydrazone (III).—A solution of 32 g (1 mol) of anhy
drous N2H4 in 250 ml of anhydrous MeOH was stirred in an ice 
bath while 33 g (0.25 mol) of l,4-dimethoxy-2-butanone (pre
pared by the method of Hennion and Kupiecki12 from 1,4-butyn-
diol dimethyl ether13) in 50 ml of MeOH was added dropwise 
over a period of 30 min. The reaction mixture was then stirred 
at room temperature for 16 hr. Removal of MeOH and excess 
N2H4 followed by fractional distillation gave 22 g (60% yield) 
of the hydrazone (III), bp 91-92° (5.5 mm), n.24D 1.4671, and 11.0 
g (17% yield) of the azine (I), bp 138-140° (2.6 mm), ?I26D 1.4664. 
Anal. (CHuNaOi), C, H, N; (Ci2H24N204), C, H, N. 

Ethyl Pyruvate Azine with l,4-Dimethoxy-2-butanone (II).— 
A solution of 16.6 g (0.11 mol) of l,4-dimethoxy-2-butanone 
hydrazone (III) in 50 m lof anhydrous MeOH was stirred at 0° 
while 13.2 g (0.11 mol) of ethyl pyruvate in 50 ml of MeOH ŵ as 
added dropwise over a period of 30 min. The mixture was al
lowed to stir at room temperature overnight and then distilled to 
give 19.0 g (70% vield) of the azine, bp 119-120° (0.4 mm), 
n^D 1.4708. Anal' (CuH20N2O4), C, H, N. 

Ethyl acetoacetate azine with ethyl pyruvate (IV) was pre
pared by a procedure analogous to the foregoing. The product, 
mp 88-89°, was purified bv sublimation at 65° (0.1 mm). Anal. 
(CnH13N204), C, H, N. 

l-Methoxy-2-hexanone azine with l,4-dimethoxy-2-butanone 
(V) was prepared in an analogous fashion, bp 123-126° (2.3 mm), 
?I26D 1.4628. Anal. (CI3H26N203), C, H, X. 

Ethyl acetoacetate azine with l,4-dimethoxy-2-butanone (VI) 
had bp 135-138° (0.35 mm), n25D 1.4938. Anal. (Ci2H22X204), 
C,H,N. 

Acknowledgment.—The authors wish to thank Mr. 
John Grava t t for his assistance in performing analytical 
measurements. 

(12) G. F. Hennion and F. P. Kupiecki, ,/. Org. Chem.. 18, 1601 (1953). 
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The introduction of chemically active centers in 
organic molecules which may serve as alkylating agents 
has been an area of recent interest in the syntheses of 
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