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The present report thus extends the work deseribed
arlier® and further demonstrates that arvihydroxamic
acids are fo varying degrees selectively inhibitory to
nuelete acid svnthesis.  An interesting feature noted
here is that the majority of the compounds which are
active i vilro ave substituted in the 4 position in rela-
tion to the hydroxamic acid group.  The demonstrated
inhibitory action of 4-hvdroxybenzoyvihydroxamic acid
o growth of experimental tumors? suggests thut this
class of compounds should be subjected to screening
11 Varions tunor systems /o 2/po.
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Although several 1-(N,N-dialkylglyeyljureas have
been prepared and tested for analgetic properties,®—°
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 ehloride with urea and
substituted ureas according to the procedure of Piggott
and Rose? was utilized in this work to prepare 1-chloro-
acetylurea and l-chloroacetyl-3-alkylureas. The reac-
tion of these compounds with secondary anmines gave
the desired glyeyluren derivatives plus some hydantoin.
The quaternary salts were readily prepared by reaction
of the dialkylaminoacetylureas with various halides.
Attempts to prepare N-unitroso derivatives of these
urea compounds proved futile.

Physiological Activity.—~Roepresentative compounds
were tested for antibacterial, antiinflammatory, di-
uretic, shistosomiasts, and trichomonicidal effects.’
Compounds 12 and 16 were not active against Trypario-
soma eruzi in chick embryo tissue culture.®® Com-
pound 10, 1-butyl-3-(chloroacetyl)urea, was cidal when
tested (n vitro against Trichomonas vaginalis.  Com-
pound 16 was innetive agaiust 7 eruzd in mice at 0,259
in diet.

Compounds 15 and 16 failed to show activity against
measles virus, polio virus, and herpes virug when tested
at 100 ug/ml.'°
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Experimental Section!!

1-Alkyl-s-(dialkylglyeyljureas were prepared by refluxing 1
mol of 1-alkyl 3-chloroacetylirea with 2 mol of dialkylamine or
evelie secondary amine it CgHg.  The products were recrystal-
lized from MeOH or CsH; (see Table I).

These compounds were converted into gnaternary salts by
heating with the desired halide in MeCN. The salt precipitated
and rarely needed to be recrystallized (see Table I1).

(1) Melting points were determined in 2 Thomas-Hoover moehiing poinl
apparatus witll a ealibrated thermometer.  Where analyses are indicated
only Ly symbols of the elements, analytical results obtained for those ele-
ments were within 20,14 of thn theoreteal values.
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During our investigation of the preparation of cer-
tain pyridazine derivatives, three intermediates, 1,4-
dimethoxy-2-butanone azine (I), ethyl pyruvate azine
with 1 4-dimethoxyv-2-butanone (II), and 1,4-dine-
thoxy-2-butanone hydrazone (IIT), were prepared and
found to possess confirmed activity against Walker
256 (intramuscular, S5WM) tumor system in rats®
(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) Tlds investigation was »ipported Ly contract P 43-65-94 with Chien -
othierapy, National Cancer lustitate, National Institutes of Healtl,

(2) Presented in part before the Division of Medicinal Clhiemistry, 155tk
National Meeting of the American Cliemical Socicty. S8an Francisco, Calif.,
Maurch 1968 (N-055).
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Tabre I discontinuance of Walker 256 testing system in the
————Antitumor activity against WA-256 general Screeni“g_
Wt. diff., T/C
Compounds mg/kg Survivors T-C (%)
1 250 6/6 —27 9 Experimental Section
160 6/6 - 8 1,4-Dimethoxy-2-butanone Azine (I) and 1,4-Dimethoxy-2-
+5 6/6 - 65 butanone Hydrazone (III)-—A solution of 32 g (1 mol) of anhy-
1I ‘0) 66 —18 18 drous NyH, in 250 ml of aithydrous MeOH was stirred in an ice
10) 6”6 - 7 bath while 33 g (0.25 mol) of 1,4-dimethoxy-2-butanoue (pre-
/ pared by the method of Heunion and Kupiecki!? from 1,4-butyn-
111 105 6/6 —16 41 diol dimethyl ether?) in 50 ml of MeOH was added dropwise
70 6'n6 —15 23 over a period of 30 min. The reaction mixture was then stirred
43 6.6 o 4:2 at room temperature for 16 hr. Removal of MeOH and excess
= . . N:H; followed by fractional distillation gave 22 g (609 yield)
30 6/6 -3 89 of the hydrazone (I11), bp 91-92° (5.5 mm ), nD 1.4671, and 11.0
_Di . g (179 yield) of the azine (I), bp 138-140° (2.6 mm), »%*p 1.4664.
LA Dimethowy- o6 y " Anal” (CHLNO), C, H,X; (CaHuN:04), C, H, N,
! Ethyl Pyruvate Azine with 1,4-Dimethoxy-2-butanone (II).—
v 400 6/6 -3 86 A solution of 16.6 g (0.11 mol) of 1,4-dimethoxy-2-butanone

compounds were not reported. Wiley and coworkers$
prepared a series of substituted 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
180 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
clainied to have good tuberculostatic effect against
humun type tubercle bacteria.® The molluscacidal
activity displayed by azines of certain p-benzoquinones?
was largely attributed to the parent quinones,’—*
and the well known biological activity of nitrofuran
derivatives could possibly be the reason for the anti-
microbial activity exhibited by 2 number of 5-nitro-
2-furfural azines.'®!!

The activity exhibited by compounds I-III is in a
way rather unique in that similar activity was not
observed by ethyl acetoacetate azine with ethyl pyr-
uvate (IV) nor by 1,4-dimethoxy-2-butanone, the par-
ent compound of I-III. Logically, other azine de-
rivatives of 1,4-dimethoxy-2-butanone, such as com-
pounds V and VI, were prepared for a preliminary
structure—activity study. However, the study could
not be continued in our laboratory because of the
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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 was
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 (709, yield) of the azine, bp 119-120° (0.4 mm),
n®p 1.4708. Anal. (C,HxnN:04), 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 by sublimation at 65° (0.1 mm). Anal.
(CuHisN:04), C, H, N.

1-Methoxy-2-hexanone azine with 1,4-dimethoxy-2-butanone
(V) was prepared in an analogous fashion, bp 123-126° (2.3 mm),
n¥p 1.4628. Anal. (CngaNgOa), C, I{, N.

Ethyl acetoacetate azine with 1,4-dimethoxy-2-butanone (VI)
had bp 135-138° (0.35 mm), n%p 1.4938. Anal. (CpyHx»N;04),
C,H,N.
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The introduction of chemically active centers in
organic molecules which may serve as alkvlating agents
has been an area of recent interest in the syntheses of
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