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Imidamlecarbohydrazides IF 
Synthesis and Biological Evaluation 

J. R. NULU* and JAY NEMATOLLAHI’ 

Abrtract 0 A series of l-methylimidazole-4,S-dicarboxylic acid 
hydrazides and a bicyclic compound imidand4,S-dJpyridazine were 
synthesized and their structures were elucidated. The compounds 
were subjected to a limited pharmacological evaluation (MA0 
inhibitory activity) and the results arc reported. 

Keyphrases 0 l-Methylimidazole-4,5-dicarboxylic acid hydrazides 
-synthesis, structure determination, scramxi for M A 0  inhibitory 
activity 0 Imidazo[4,S-dlpyridazine-synthesis, structure deter- 
mination, screened for MA0 inhibitory activity 0 Hydrazides, 
1-methylimidazole-4,Sdicarboxylic acid-synthesis, structure deter- 
mination, screened for MA0 inhibitory activity 0 MA0 in- 
hibitors, potential-synthesis and evaluation of l-methylhidazok- 
4,S-dicarboxylic acid hydrazides and imidazo[4,S-dJpyridazine 

The synthesis and certain biological properties of 
some imidazole+or 5>mOnO- and 4,5-dicarboxylic 
acid esters, hydrazides, and hydrazones were reported 
previously (1, 2). The present paper reports the in- 
vestigation of l-methylimidazole-4,5dicarboxylic acid 
derivatives and their bicyclic analogs. 

The starting ester, dimethyl l-methylimidazole-4,5- 
dicarboxylate (I), was synthesized by methods pre- 
viously reported (1 , 2). The reaction of I with hydrazine 
(IIu) or methylhydrazine (IIb), depending on the re- 
action conditions, gave the dihydrazide (IIIu) (1) or 1- 
methylimidazole-4,5-dicarboxylic acid bis(2-methyl- 
hydrazide) (IIIb), respectively, or their bicyclic analogs 
IVu (3) and I ,5dimethyl-7-hydroxyimidaz~4,5-dJpy- 
ridazin-4-one (IVb), respectively. With phenylhydrazine 
(IIc), only IIIc was obtained. 

As depicted in Scheme I, some analogs of 111 were 
synthesized by sodium borohydride reduction of their 

(21) T. Aczel and H. E. Lumpkin. ibid., 33,386(1%1). 
(22) C. S. Barnes and J. L. Occolowitz, Awl. J. Chem., 16,219 

(23) Anon., Cancer C k t h e r .  Rep., B, 1(1%2). 
(1963). 
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respective hydrazones (4). In this study, the ethylidene 
derivative (VI) was found to be resistant to such re- 
duction. 

The reaction product of I and IIb could possibly be 
IVb, IVc, or a mixture of the two. A relatively sharp 
melting point of the product, together with a single 
spot observed on a thin-layer chromatogram and the 
presence of only a single NMR peak for the CHS pro- 
tons on the pyridazine, gave convincing evidence that 
the compound was not a mixture of the two isomers. The 
elucidation of the molecular structure of the compound 
was attempted by the following experimental procedure. 
Mixing stoichiometric quantities of an aqueous solu- 
tion of silver nitrate and IVu gave a precipitate analo- 
gous to those reported ( 5 )  for purines on whose B-posi- 
tion exists an OH or NH1 with the 7 as pyridinic N, or 
on the &position a -0 with the 7 as pyrrolic NH. 
Separation of the precipitate by centrifugation, its dis- 
solution in perchloric acid, and UV spectrophoto- 
metric analysis of both the dissolved precipitate and the 
supernate revealed a 1 :1 silver-IVu chelate. Similar 
experiments on the bicyclic reaction product of I and 
116 did not produce any precipitate. Because the purine 
analog of IVc forms a water-insoluble silver chelate (9, 
the reaction product was assumed to be IVb. 

The formation of IVb may possibly involve an inter- 
mediate half-ester half-hydrazide, l-methylimidazole- 
4-carbomethoxy-5-(2-methylhydrazide), although it has 
not been isolated or identified. The phenyl analog of 
this compound, imidazole4carbomethoxy-5-(2-phenyl- 
hydrazide), however, has been shown (1) not to give an 
analogous bicyclic system. The possibility of IIIb being 
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Crystallization -Analysis, %- 
Compound Solvents Yield, Melting Point Cak. Found 

IIIb 

I l k  

IVb 

V 

VI 

VII 

VIII 

IX 

Ethyl ecetate-methanol 

Ethanol 

MethanoCwater 

Chloroform-methanol 

Benaenomthanol 

Beaaeaomthanol 

why1 ecetate-methanol 

Benaene-methanol 

63 

58 

62 

77 

88 

85 

75 

80 

126-128" 

196-198" 

300' 

226-228" 

140442" 

227-229" 

86-88' 

58-59" 

C 42.48 
H 6.19 
N 37.17 
C 61.70 
H 5.18 
N 23.99 c 46.66 
H 4.48 
N 31.10 
C 64.16 
H 4.85 
N 22.45 c 47.99 
H 5.64  
N 33.58 
C 51.78 ~~ 

H 6.52 
N 30.20 
C 63.47 
H 5.86 
N 22.21 
c 51.07 
H 7.80 
N 29.80 

42.09 
6.12 

37.42 
61.33 
5.48 

24.27 
46.42 
5.04 

30.79 
64.25 
5.07 
22.34 
48.13 

5.94 
33.48 
52.04 
6.63 
30.00 
63.32 
5.41 

22.01 
50.91 
7.64 
29.40 

the intermediate was excluded by recovering the com- 
pound intact after heating its butanolic solution for 
24 hr. 

EXPERIMENTAL1 

l - M e t h y l i m l ~ d X y I i C  Add B M ~ y l b y ~ d e )  
(mb) md 1,!bDi111cthyl-7-byh~~roxyiaddPzo[q5-dlpyrid 
(IVb)-To 2.0 g. (0.01 mole) of I was added 1.4 g. (0.03 mole) of 
methylbydrazine. The mixture was stirred at room temperature for 
5 hr. The precipitated solid was washed with ether and then treated 
with a small amount of ethanol to give 1.5 g. (63 %) of IIIC. 

Heating of I and IIb unda reflux for 18 hr. gave 1.2 g, (62%) 
of IVb. 

Compound IIIc was prepared under reaction conditions similar 
to those of IVb. 
The preparation of the hydrazones and their respective hydrazides 

(Table I) are exemplified by the following methods described for 
V and V m .  
l-Me(byHmI~dlarboxylIf Add Bb(2-b~~Udeneby~- 

dde) (V) md l-MUbyllmldazdal,S-dyUC Add Bie(tbeazyE 
bydrsdde) -Under nitrogen, a mixture of 1.9 g. (0.01 
mole) of IIIa and 15 ml. of benzaldehyde was heated under dux 
for 3 hr. The precipitated solid was washed with ether to give 2.9 g. 
(77 %I of v. 

To a suspension of 1.85 g. (0.005 mole) of V in 50 ml. of water was 
added 0.8 8. (0.02 mole) of sodium borohydride. The mixture was 
heated under reflux on the steam bath for 1 hr. The solution was 
evaporated to 10 ml. and extracted twice with ether. The combined 
ether extracts was dried over sodium sulfate. After filtration, evap 
oration of solvent gave 1.4 g. (75 %) of VIII. 

Compound VI under such conditions could not be reduced. 

DISCUSSION 

The compounds listed in Table I1 were evaluated for their MA0 
inhibitory activity by three methods which were described pre- 

1 Mclti points were determined in open capillary tubes in a Thomas- 
Hoover m?thg-point ap aratua and are not corrected. All evaporations 
were made fn MCUO w& rotatory evaporators. The IR s tra were 
determined (KBr) with a Beckman IR-8 instrument. and N E  spectra 
were determined with a Varian A-60 spectrophotometer at ambient 
temperature (tetramethylrilane as a reference and deuterated dimethyl 
rulfoxide a8 a solvent). Elemental analym were done by Schwarzkopf 
Microanalytical Laboratory. Woodride, N. Y. Crystallization solvents. 

poht8, and elemental analysi~ (C, H. N) values are listed in 
?:M2. 

viously (1. 2). The results, listed in Table XI. indicate that l-methyl- 
imidazole4,Sdicarbohydrazides possess about the same level of 
activity as their previously reported analogs. A similar level of 
activity was also detected for the bicyclic analog, 1Vb. 

A broad biological evaluation of the compounds for such func- 
tions as cardiovascular effect and antitubercular activity may be 
justified by considering the therapeutic use of hydralazhe and 
isoniazid. Compound IVb may be conceived of as an analog of 
purine, a system of interest in tumor research. 

I 

ma: R = H  

IIIc: R-C& 
IIIb: R-CHa 

0 
I 

IIIa + R-C-R -t 

aldehyde or 
ketone 

IVa: R-H, 
IVb:  R-CH, 

CHa I 

OH 
Nc 

Scheme I 
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Table II-MA0 Inhibitory Activity Evaluation of Hydrszides 
(Structures A and B) 

p4 

A 
6 
B 

Oral Activity H~xobarbital- 
Dose, Priorto Meap Body Temperature (f SE) I n d d  Sleep 
mok/ Resapine Row -kResapine(2 /kg.) . ing Time, 2%. 24 hr. min.. 

corn R 
pound (Structure A) kg. (2mg./kg.) Score Ohr. 4 hr. 

Control* 
IIIU 
IIIb 
IVb 
IIIC 
V 
vi 

VLI 
VIII 
ix 

Isocarbox- 
azid 

"H, 
NHNHCH. 
Structure B- 
NHNHCSJs 
N H N S H C S J s  
NHN=CHC& 
N H N d H C H a  
NHNHCHESJs 
NHNHCH(CH& 

Normal 
0.275 Increasd 
0.275 I d  
0.275 Inmased 
0.275 Increased 
0.275 Increased 
0.275 I d  
0.275 Increased 
0.275 Incnased 
0.275 Increesed 
0.1375 Increased 

3.75 
2.50 
2.90 
2.66 
2.00 
2.00 
2.50 
2.60 
2.33 
1.83 
0.50 

35.8 f 0.2" 29.9 * 0.4" 
35.7 I O . 3 "  32.7 f 0.3:  
3 6 . 1 f 0 . 2 "  31 .5*0 .1  
35.9 f 0.1" 
36.5 f 0.3" 

32.2 f 0.5" 
32.5 f 0.2" 

3 6 . 3 f 0 . 3 "  3 2 . 6 f 0 . 4 "  
35.7 f 0.1 " 32.6 * 0.3 " 
35.2 f 0.4" 32.0 f 0.5" 
35.9* 0.1" 3 1 . 8 1  0.3" 
3 5 . 6 f  0.2" 32.6& 0.2" 
3 5 . 6 f  0.5" 34.2 f 0.1" 

2 6 . 3 f 0 . 2 "  2 6 . 6 f 0 . 5 "  
31.9 f 0.4" 30.6 f 0.5" 
3 1 . 0 f  0.4" 3 3 . 6 f 0 . 6 "  
30.9 f 0 . 3 "  28.9 f 0.4" 
2 9 . 4 f 0 . 5 "  32.1 f 0 . 3 "  
29.7 f 0.6" 30.2 f 0.5" 
3 1 . 6 f  0.3' 3 2 . 7 f 0 . 7 "  
2 9 . 6 f 0 . 5 "  30.6*0.3" 
2 9 . 2 f 0 . 6 '  3 1 . 4 f 0 . 5 "  
30.8 f 0.4" 32.4 * 0.3" 
36.7 f 0.4" 35.2 f 0.4" 

8.3 f 0.3 
15.2 f 0.2 
12.7 f 0.3 
13.4 f 0.4 
19.7 f 0.1 

14.9 f 0.2 
12.9 f 0 . 1  
17.6*0.3 
22.0 f 0.2 
11.0* 0.1 

20.3 *0 .3  

Hexobarbital was given in? $ton+y (5.5 mg. kg.) 2 hr. after intubation of the test compound. b Control implies reserpine in ptodr and 
hypotherrma test and hexobarbizm rleepq tune prkngalon tact. 
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Synthesis and Anticancer Activity of 
5- (Propargylox y me th y 1) -2-oxazolidinones 

R. B. FUGITT and L. C. MARTINELLI' 

AbstradnTo determine the feasibility of producing a tkuc- 
specific anticancer agent, a series of Z-oxazolidinones bearing an 
alkynoxymethyl side chain in the %position was prepared. These 
compounds were submitted to the National Cancer Institute for 
testing against L1210 and/or P-388 tumor test systems. None of 
the compounds showed significant anticancer activity. The syn- 
thetic procedures and NMR spectral properties of the title corn- 

Interest in carbamates bearing an acctylenic function 
developed from an interest in tissue- or organ-specific 
anticancer agents, particularly those specific for the 
CNS. The investigation of the title compounds stems, 
in part, from the work of Dillard ef ul. (1) who 

pounds are described. 

K e y p b . r a  0 Y P r o p ~ ~ l o x y m e t h y l ) - 2 - o x ~ ~ ~ n o ~ ~ ~ t h e s ~ ,  
mecncd for anticancer activity 0 2-0xazo1idin0nes. Ypropar- 
gyloxymethylt-synthesis, scrccned for anticancer activity 0 Anti- 
cancer agents, potential-synthesis and screening of Ypropar- 
gyloxymethyl)-2-ox~lidinones 

first demonstrated the oncolytic action of propargyl 
carbamates against plasma cell tumor X-5563 and the 
atypical myelogenous leukemia C- 1498. Among the 
structure-activity relationships they observed was the 
necessity of the ethynyl moiety for significant oncolytic 
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