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other p-bis(chloromethyl) models. All may be rep-
rescuted by I, the simple benzene derivative (I,
R = H) is mactive but the durene derivative (I,
R = CHj;) has enough steric resemblance to the highly
active II to impart activity to the simple benzene ring.
In the hexachloro compound (I, R = CI) the bulky
halogen atoms have an equivocal effect; the trend ta
higher toxieity may mask any latent antitumor activity,

Two additional points of interest concerning the
properties of the compounds in Table I arise: (1)
the ICH. derivatives are less active biologically than
the eorresponding CICH,; hydrocarbons under the
testing conditions, although nmch more reactive
chemically as alkylating agents; (2) the CICH, com-
pounds of Table I (A) as well as the last compound
in Table [ (B) show strong activity #s. the 8-37 ascites
tumor, against which N mustards including HN2, have
never shown more thai borderline activity (a “degree”
nf 1.5 to 1.8). The S mustards in Table II are alsa
much more aetive as a group i this test than any
N mustards ever tested in this laboratory, an indieation

Vol 13

that a wider spectrizm of activity may be realized i
this arca.

When our initial studies demonstrared the exceptional
antitumor activity  of some of our monofunctional
alkylating agents, we postulated that this behavior was
actually following a bifuntctional pattern in wlich cross-
linkage wax being aceomplished through the reactivity
of the monofunctional mustard motety combined witiy
the actior of the polyeyelic compunients of these agents,
This belief huax been supported by the work of Lerman®
and of Bavland and  Greew,'t among others, wlho
preseut  evidenee  for intercalation of  compurable
moteties tta the DNA helix. Turther support has
come trom the dizcovery, by a large number of workers,
of =trong mntageuic activity af our monofunctional
nitrogen mustard  dertvatives of polvinucleny hetoro-
evelies in various organisms;  Ames apd Whiifield's
work!' reviews some of these. Tt has aiso been faund
that monofunctional S mustards devived from poly-
nuelear hydrocarbons possess mutageni: frame =hift
activity 11 Newospora™ comparable with thuat of the
N mustard -heteracyelie aromatic combinatione.
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Nitrofuryl Heterocycles. X.! Analogs of
6-(5-Nitro-2-furyl)-as-triazine-3,5(2H,4H)-dione

Hoymrr A, Buuen

Chemistry Division, Research and Development
Department, The Norwich Pharmacal Company,
Norwich, New York 13815

Recetved August 8, 1064

In ua previous note from this laboratory, Hayes®
reported the synthesis and antibacterial activity
of 6-(5-nitro-2-furyl)-as-triazine-3,5(2H,4H)-dione (I).
Since I was also excreted to a significant extent in the
urine of the mouse, rat, and monkey, the compouud was
of interest as a potential urinary tract antibacterial
agent. Ot this basis, the structure of I was modified
at positions 2 through 5 in an attempt to enhance
biologic activity.

Most of the compouiids reported herein were pre-
pared by modifications of the general as-triazine-3,5-
dione syuthesis used by Hayes to prepare I. The

{1) For the previous paper in this series see F. R. Synder, Jr., and L. 12,
Banjamin, J. Med. Chem., 18, 164 (1970).
(2) K. Hayes, tbid., T, 819 (1964).

ON L
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H
1

remaining compoutids were prepared by modifications
of the procedures reviewed by Erickson.®  Table 1
summarizes the compounds prepared.

Compounds 15-36 were screened for urinary tract dace-
tivity by measuring the per cent of the oral dose excretod
in rat urine following a 24-hr collectionr perind using
both antibacterial (Escherichia coli) and uv spectro-
metric assay techniques.  These data are summarized in
Table II. Using I as a standard, it can be seen fromn
the data in Table IT that none of the analogs of T wax
excreted as well as the pareitt compound in the urine
of rats. The most active analog prepared was the
3-thio compound, 29, which showed about one-half the
urinary excretion of I. Compounds 17, 21, 22, 24, and
28 were excreted significantly in the urine as measured
by uv assay but not by antibacterial assay, an observa-

3} J. G. Erickson in The “Clemistry of Heterocyelic Componnds,™

A, Weissberger, Ed., Interscience Pablishers, Inc.. New York, N. Y.
1956, Chapter 2.
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TaBLE I

No Ri1 R Ra X
1 CH; H H O
2  CyH, H H O
3  -C;H; H H O
4 +CH, H H O
5 CH,CH.OEx H H O
6 CH.CH=CH, H H O
7 H CH,; H O
8 H H H S
9 CHs H H S
10 H CH; H S
11 H H SCH,
12 H H I\i]
13 H H N/—\O
—/
14 H H NHAc
15 CH; H NO: O
16 C.H; H NO: O
17 CsH; H NO: O
18  +C;H, H NO. O
19 +C.H, H NO: O
20 CH,CH.OEt H NO: O
21 CH,CH=CH, H NO: O
22 H CH, NO. O
23  CHs CH, NO, O
24 CH.0H CH,OH NO; O
2-‘-) CH2CH2N'Z"PI'2 CH2CH2N'Z"PI‘2 NO) O
26 CH.COPh CH,COPh NO. O
27 CH.CH=CH, CH,CH=CH, NO. O
28 H H NO: O
29 H H NO: 8
30 CHs H NO, 8
31 H CHj; NO: S
32 H NO. SCH,
33 H No. X |
34 H NO; NCO
35 H H NO. NH
36 H NO:. XNHAc

o Analyses for C, H, and N unless otherwise noted.
found: C, 35.67.

tion which suggests the excretion of inactive or less
active metabolites.

Experimental Section*

2-Furanglyoxylic Acid 4-Methylsemicarbazone.—A hot solu-
tion of 112 g (0.80 mol) of 2-furanglyoxylic acid? in 500 ml of
MeOH was trealed with charcoal and filtered. To the filtrate
was added 75.5 g (0.85 mol) of 4-methylsemicarbazide and 10 ml
of concemirated HCl. The resulting solution was refluxed with
stirring for 1.5 hr, treated with charcoal, and fihered. Tpon
cooling the filtrate at 0° overnight, the product separated as
vellow crysialsin 141 g (83.5%%) yield, mp 167.5-169° dec (MeOH).
Anal. (CsgHgN;0,) C, H. Caled: N, 19.90. Found: N, 20.66.

2-Furanglyoxylic acid thiosemicarbazone was prepared simi-
larly in 87.7¢; yield from 2-furanglyoxylic acid and thiosemi-

14) All melting points were taken in a capillary (Mel-Temp) melting
apparatus and are corrected. Tlie compounds reported herein lad satis-
factory analyses within £0.49% of thie theoretical values for the elements
indicated unless otlierwise noted. Ir spectra were determined on a Perkin-
Elmer Model 21 spectrophotometer as Nujol mulls.

b Analyses for C, H, S,

Nores 289
N\I‘Q_Rl
oo
Yield, Reecrystn
Y Mp, °C %o solvent Formnla®
O 184.5-185 25.3 Aq EtOH CuHuN;O;
O 235-235.5 9.5 Aq EtOH CroHiiN;0;
O 196.5-197.5 17 MeOH CuHsN;O,
O 136-137 28 EtOH C1H;3N30,
O 193.5-194.5 22.8 EtOH CoHN;0;
O 239.5-240.5 36 MeOH CsH:N3O;4
O 320 99 NH;-HCl C:H:N;30.8
O 246-247 100 AcOH C:HsN;0,8°
O 261-262.5 90.5 NH:-HCI C:H:N;0.8
O 260-261.5 85 MeOH CsH-N0.8
O 349-350 100 AcOH CuH;pNGs
O 325 59 DMF CuHiNOs
O  307-308 52.2 Aq AcOH CyHsN,O,
O 264-265 52.2 AcOH CsHeN,Os
O 246-248 98.4 AcOH CoH;N.O;
O 195-196.5 35.2 Aq AcOH CioH0NLO;
O 2185—219 44 .2 Aq AACOH C10H10N4O;,
O 202-203 31.9 Z.'PTOH CuHmN.;O:,
O 181.5-182.5 49 .2 EtOH C11H12N4Oe
O  174-175 16.5 Aq AcOH CiHsN4O;
O 240.5-241.5 50.2 Agq AcOH CsHsNLO;
O 215-215.5 12.5 EtOH-MeCN CoHsN,O;
O 98-99 .5 11 Aﬁq EtOH ngHasNeOac
O 188-189 50.8 Aq DMF C23H16N407
O 102-103 86.2 EtOH CisH 12N O;
H., 244-245.5 70 Aq AcOH C7HeN.O4
O 249-250 62 .4 Aqg DMF C:H:N,0,8¢
O 210-212 22.5 AACOH C3H6N404S
O 210-211 59.5 DMF CsHsN,O,8
O 311—312 41 4 Aq D.\IF C5H6N404S
O 340 33.6 DAF CuHu,N;0,
0 330 30.9  DMF CiHuN;O:
O 350 60 Aq DMF C:H;H;0,
O 334-334.5 20 DAMF CyH:N;0;

¢Caled: C,57.22; found: C,57.85. <Caled: C,35.00

carbazide, mp 165.5-166.5°
C, H, N.

2-Furanglyoxylic acid 4-methylthiosemicarbazone was pre-
pared similarly in 759 yield from 2-furanglyoxylic acid and
4-methylthiosemicarbazide, mp 154-154.5° dec (H.O-EtOH).
Anal. (CngN;;OgS) C, H, N.

2-Furanglyoxylic Acid Guanylhydrazone.—A mixture of 42.0 g
(0.30 mol) of 2-furanglyoxylic acid and 34.0 g (0.31 mol) of
aminoguanidine hydrochloride (prepared by bubbling dry HCI
through an EtOH suspension of 0.31 mol of aminoguanidine car-
bonate) in 500 m} of H:O was heated on a sieam bath for 0.5 hr
with stirring. Charcoal was added and the mixture was filtered.
The addition of solid Na,CO; precipitated the colorless produet
which was filtered off, washed with H,O, and dried to give 29.5 g
(50.49%,), mp 350° dec (H.O-EtOH). Anal. (C:H:N,0,) C, H, N.

6-(2-Furyl)-4-methyl-as-triazine-3,5(2H,4H)-dione (7).—To a
solution of 15.4 g (0.67 g-atom) of Na in 500 ml of absolute EtOH
were added 141 g (0.67 mol) of 2-furanglyoxylic acid 4~-methyl-
semicarbazone and 1.2 1. of propylene glycol. The resulting
solution was refluxed with siirring overnight and concentrated
under reduced pressure until a solid began to separate, when the
reaction mixture was diluted with 300 ml of hot H.O. When the

(HzO—EtOH) Anal. (C'JH:N;;O,@S)
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LV i pie e e

hST) Moy, Mbi \ Salvent
15 366 THN A
16 365 6 3
17 365 T4 B
18 370 672 A
19 367.5 (40 B
20 360 (GOSN B
21 365 Tul B
22 375.5 742 A
iR 367.5 725 A
24 357 SN @
20 362.5 Sl D
26 3575 144 I
27 365 611 B
28 365 [SRIY (&
20 3N T A
30 390 24 B
31 300 NN A
32 360 (31 L
33 370 AHT0 I
34 367 D4 A
35 360 N A
H6 395 BNO A
I KRy THO A

MIC, py il S

~Urinary excrethyn, ral - -

ol D g ke Yo oexereted o arine
1.5 10 it S50
100 a 3
1) 1N R1EINSN
144) i o
160 [ <)
1ty T A
1) 27 250
10 < 1,1 0.2
10 <007 5.1
16+ 1.6 1.2
1016 Tl )
XL 100 o {
7.0 140 1 B
2.2 10 S 204
125 1 234 2001
1.5 100 i )
1Nt 1 <D ~ 5
(.20 160 7.6 5.3
>0 110 8! )
>0 100 0 5
>0H0 100 [} )
) 100 1) 11
51 1) a0 4208

@A =29, DMF-H.0O, B = 5¢, (95 EtOH)»-H,0, C = H,0, D = 959, EtOH, E = 2¢, DMF-95¢; EtOH, F = 10, DNF-ILO.
® Minimum inhibitory concentratbe: i the lowest concentration of compound that prevents visible growth after 24-hr incubation.

* Per cent of oral doxe ax determined by antibucterial assay against E. coli; 24-hr urine collection,
Uv curves of excreied uriue resemble that for drugs administered.
Zone diameters it: min {uclhide the 6-mm disk, except negative reactions are recorded as ().

by uv speciroscopy: 24-hr irine enllection.
disks (30 ug).

resultant solution was poured ints 2 1 of ice-HyO containing 300
ml of concentrated HCl, the prodact precipitated.

Compound 10 wasx c¢yclized =imilarly from 2-furanglvoxylic
acid 4-methylthiosemicarbazine.

6-(2-Furyl)-3-thio-us-triazine-3,5(2H,4H )-dione (8).-—A sus-
pension of 20.0 g (0.04 mol; of 2-furanglyoxylic acid thiosemi-
carbazone in 300 ml of Ha) was adjusied to pH 7-8 by the addi-
tion of 10 N NaOH sohuion. A additional 5 ml of base was
added, after which the solutba: wus refluxed for 3 hr. The
solution was chilled thovoughly and acidified with AcOH to
precipitate the prodnet which wus filtered off; ir 3150 (NH),
1690 em ™! (CO).

3-Acetamido-6-(2-furyl)-cs-triazin-5(4H)-one (14).—A sus-
pension of 100 g (0.51 mol: nf 2-furanglyvoxylic acid guanyl-
hydrazone in 500 ml of pyridine wus 1reated with 150 ml of AcO.
The stirred mixture wis heated brietly nu a steam bath to initiate
an exothermic reaction,  After cooling for abont 20 min, heating
on & steam bath wus resumed for 2 hv. The mixture was poured
into 2.5 L. of ice—Hi0) and allhwed to <taud for 2 hr to precipitate
the product which was filterved .
6-(2-Furyl)-2-methyl-gx-triazine-3,5(2H,4H )-dione (1).-—-A

5-1. flask was charged with 13% g 3.0 mol) of MeNHNH;, 1.5 1.
of Hy0, and 250 g (3.1 moliof KNCO. To this stirred solution 8
N HCI was added dropwize at 25° diring about 5 hr until the
solution remained slightly acidic -pH ;. This solution was
kept overnight at 25° after which v was acidified to pH 2 with
concentrated HCL. This freshly prepared 2-methylsemicurbazide
solution (11.) was mixed with 42.0 g 10.31 mol) of 2-furanglyoxylic
acid. The resultant solution was =rirved at 25-30° for 2 hr after
which pH 11 was obtained by the addition of agneous KOH.
The alkaline solution was heated ot a steam bath with stirring
for 1 hr, chilled thoronghly, and acidified with concentrated HCI
to precipitate the prodiet which was filrered off.

Componnds 2-6 and 9 were prepared similarly from the ap-
propriately substituted hydrazine.

6-(2-Furyl)-3-methylthio-qs-triazin-5¢(4H)-one {11).—A solu-
tion of 140 g (1.0 mols of 2-furauglvoxylic acid and 100 g (1.1
mol) of thiosemicarbazide 1 1 1. ot MeOH containing 2 ml of
conrentrated HCI was refluxed with stirring for 0.5 hr. Methyl
iodide (150 g, 1.05 ol was added in small portions through the
condenser at sich u rate that flpoding of the condenser was
minimized. Refluxing was thei ooutinned for 6 hr.  After
chilling the mixture thoroughly, the precipitated product was
filtered off; ir 3130 (NH:, 1625 em~t {CO .

6-(2-Furyl)-3-pyrrolidino-as-triazin-3(4H)-one {12).—A solu-

4 Per cent of oral dose as determined
* Iinpregnated paper

ton of 100 g (0.48 mol) of 11 in 600 ml of pyrrolidine was re-
fluxed for 22 hr. The liberated MeSH was capiured in an nqueis
NaOH trap. The mixture was then poured into 4 L of tee-H.0)
and acidified with concentrated HCL to precipitate the prodact
which was filtered off; ir 3120 (NH), 1630 cm~! (CO).

Compound 18 was prepared similarly from 11 and morpholine.

6-(5-Nitro-2-furyl)-2-methyl-as-triazine-3,5(2H,4H )-dione
(15)—-"To 600 ml of A, was added dropwise with srirriug at
25-30° a solution of 20 drops of concentrated HoSOy i 4 mi of
concentraied HNO;s (zp gr 1.42). The resuhing solution was kept
at 25-30° with intermittent cooling for 15 min after which 43.6
g (0.23 molj of 1 was added in small portions during 5 min.
Cooling was uecessary to keep the temperatnre at 25-30°.
After compleiing the addition, stirring was coutinned at 30° for
10 min and then at 45° for 5 min. The cooled solutiore was
poured into 3 L of ice~-HyOQ and stirred nntil the prodinn cry=tal-
lized. The crude product was filtered off and washed thoronghly
with cold HiO; ir 1717, 1680 (CO), 1518, 1345 (NOu, 1015, 067
i~ (nitrofuran).

Cantion should be 1sed in following this prorednre, <iice rhe
reaction may be gnite exotherniic.

By means of a similar procedure, 16-23, 32, and 33-34 :oonn-
pound 34 prepared at <<H° in the abzeuce of HuRO,1 were pre-
pared from the appropriate furyl compound.

2,4-Dimethyl-6-(5-nitro-2-furyl)-as-triazine-3,5(2H,4H )-dione
(23).~-To a stirred suspension of 0.22 mol of NaH (miueral »il
sipension) in 300 mi of dry DMF was added in small portions
530.0 g 10.22 mol) of 1.2 After the ensuing reaction had snbsided
{ea. 1 hr), 85 g (0.67 mol) of Me;RO, and 22.4 ¢ 10.22 moli of
CaCOy were added. The resulting mixture was heated with
stirring at ca. 107° for 24 hr.  The hot mixture was ponred int»
3 1 of ice-H:0O and the container seratched to induce ery=talliza-
tiorr.  The prodact was filtered off and washed with cold H.0);
ir 1720, 1670 (CO), 15315, 1352 (NOs), 1032 and 972 em ™! tuiro-
furant,

Bv means of a similar procedure compounds 25-27 were pre-
pared from I and the appropriately substitnred alkyl halide.

2,4-Bis(hydroxymethyl)-6-(5-nitro-2-furyl)-as-triazine-3,5-
(2H,4H)-dione Hemihydrate (24)—A mixture of 22.4 ¢ (.10
mol) of T and 12.0 g (0.40 mol) of paraformaldehyde in 300 il
of H,O containing 2 ml of concentrated HCl was refluxed fia 45
min during which iime solution became nearly complete. The
hot mixture was filtered and the filirate was chilled cansing o
gum (o separate. After several days in the cold the gnm cras-
tallized. The prodnet was filtered off and recrystallized from
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109, formalin solution; ir 3575 (OH), 1720, 1650 (CO), 1530,
1340 (NO:), 1020 and 965 em ™! (nitrofuran),

4,5-Dihydro~6-(5-nitro-2-furyl i-as-triazin-3(2H )-one (28).—
Extreme cantion should be used ditring the performance of this
reaction. An ice-H,O bath should be available.

A 500-ml three-neck flask, fitted with a thermometer and a
stirrer, was charged with 10.0 g (0.06 mol) of finely pulverized
4,5-dihydro- 6-(2-furyl)-as-triazine-3(2H j-one® and 300 ml of
CHCIl;. The suspension was heated to boiling with stirring and
then allowed to cool to 50°. With continued stirring, 15 ml of
concentrated HNO; (sp gr 1.42) was added slowly in about 1-ml
portions. When the addition was completed (ca. 5 min), the
stirrer was temporarily stopped. A globular material acecumu-
lated on the CHCIl; surface. The instant coalescence began
(observed by vigorous bubbling with evolution of brown fimes),
the stirrer was staried, and an ice-H,O bath was raised around
the flask. After chilling the dark red homogeneous solution to
10°, 150 ml of cold H,O was added in one portion. The product
separated instantly as yellow crystals which were filtered off,
washed thoroughly with cold H,O, and air dried; ir 3225 (NH),
1695 (CO), 1515, 1345 (NO.}, 1023 and 962 em ™! (nitrofuran).

6-(5-Nitro-2-furyl)-3-thio-as-triazine-3,5(2H,4H)-dione (29).—
To 400 mi of cold (10°) concentrated HaSO; was added 60.0 g
(0.30 mol) of 8 in portions with siirring. After cooling to —5°,
a chilled solution of 25 ml of concentrated HNO; (sp gr 1.42) in
40 m!l of concentrated H,R0),; was added dropwise with stirring
at such a rate that the iemperauire was kept below —5°. The
addition required 30-40 min. Stirring was continued below 0°
for 1 hr after which the mixture was poured cautiously into 3 1.
of ice-H,0. The crystallized prodiict was filtered off and washed
thoroughly with H,O; ir 3150 (NH; 1682 (CO), 1515, 1343
(NOy), 1018 and 967 cm ™! (nitrofuran).

By means of a similar procedure compounds 30 and 31 were
prepared from 9 and 10, respectively.

3-Acetamido-6-(5-nitro-2-furyl)-as-triazin-5(4H)-one (36).
To 160 ml of fuming (906, ) HNO; was added 22.4 g (0.11 mol)
of 14 in small portions with siirring below 10°. The solution was
kept in the cold for 0.5 hr after which it was poured cautiously
into 1 1. of ice-H;O. The crystallized product was filtered off and
washed thoroughly with cold H.O; ir 3150 (NH), 1700, 1638
(CO), 1528, 1360 (NOy), 1020 and 967 cm ! (nitrofuran).

3-Imino-6-(5-nitro-2-furyl )-as-triazine-3,5(2H,4H )-dione (35).
—A suspension of 70.0 g (0.30 mol) of 36 in 1 L. of 209 aqueous
HCI was refluxed for 6 hr. The solution was cooled and the tan
solid filtered off and washed with H,O; ir 3420 (NH), 1655
(C=N), 1625 (CO), 1528, 1310 (NO.), 1015 and 967 cm!
(nitrofuran).
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Nitrofuryl Heterocycles. XI.!
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As part of our investigation of the potential anti-
bacterial properties of nitrofuryl heterocycles, methods
were evaluated for the preparation of nitrofuryl 1,2,4-

(1) For the previous paper in this series see H. A. Burch, J. Med, Chem.,

13, 288(1670).
(2) To whom inquires concerning this paper should be addressed.
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triazole derivatives. An earlier paper presented our
explorations of 3-alkyl-5-(5-nitro-2-furyl)-1,2 4-tri-
azoles.* This note presents our work on the prepara-
tion and testing of 3-(5-nitro-2-furyl)-A%1,2,4-triazolin-
d-ones.

Initial routes to this ring system by decarboxylative
cyclization of 2-furanglvoxylic acid semicarbazone! in
alkaline KI-I, solution, ring closure of 2-furaldehyde
semicarbazone with either FeCl; or IS;Fe(CN)s, ther-
mal or P,O; dehydration of 2-furoic acid semicar-
bazide,* or alkaline rearrangement of 2-amino-j-
(2-furyl)-1,3,4-oxadiazole’® proved undesirable. How-
ever, by a modification of the method of Pesson, et al.,”
the intermediate 3-nitro-N-uredio-2-furamidine hy-dro-
chlorides, obtained from the reaction of ethyl 3-nitro-2-
furimidate hydrochloride (1)® with various semicarba-
zides, readily cyclized in refluxing PhNO. to give the
A%1,2 4-triazolin-5-ones 6-9. Difficulties in purifica-
tion made it necessary to characterize the 3-nitro-V-
ureido-2-furamidine hydrochlorides as their free bases
(2-5). With the exception of 2 the free bases failed to
cyvelize when heated to 200° in PhNO..

H.NNRCONH,
—-

\H
1 b sa
on—L I Lo E1OH
N0
1

NXH O

N A YR
. —_—
o_,N—E:J-—QVHTCNH2 Hel oix—m—fk\/‘=0
H
R 6-9

(free base 2—5)

Although ecyclization of the 3-nitro-N-ureido-2-

furamidines could lead to the isomeric 2-amino- or 2-
imino-1,3,4-oxadiazole structures, the presence of car-
bonyl absorption at 1690 em—! in the ir and their
failure to form HCI salts indicated that 6-9 are best
represented by the AZ?1,24-triazolin-5-one structure.
The nmr spectra of compounds 6-9 were also consistent
with this structure assignment. Finally, an authentic
sample of 2-amino-5-(5-nitro-2-furyl)-1,3,4-oxadiazole?
was prepared from 5-nitro-2-furoylhydrazine and
CNBr. It showed no absorption in the 1670-1790 cm—!
region and showed a depression of the melting point on
admixture with 6.

Table I summarizes the physical properties of the
compounds prepared. The antibacterial testing data,
obtained by standard procedures, on compounds 6-9
are summarized in Table II.

Experimental Section!®

5-Nitro-.\V-ureido-2-furamidine (2).—A mixture of 100 g (0.45
mol) of 1,¥ 34 g (0.45 mol) of semicarbazide, and S00 ml of absolute
EtOH was heated at 50-60° for 30 min with occasional stirring,.

(3) H. A, Burch and W. O. Smith, J. Med. Chem., 9, 405 (1966).

(4) H. L. Yale, K. A. Losee, F. M. Perry, and J. Berustein, J. Amer.
Chem. Soc., 76, 2208 (1954).

(5) H. L. Yale ard K. Losee, J. Med. Chem., 8, 478 (1966).

(6) J. C. Howard and H. A. Burch, J. Org. Chem., 26, 1651 (1961).

(7) M. Pesson, S. Dupin, and M. Antoine, Bull. Soc. Chim. Fr., 1364
(1962).

(8) W. R. Sherman and A. von Esch, J. Med. Chem., 8, 25 {1965).

(9) W. R. Sherman, J. Org. Chem., 26, 88 (1961).

(10) All melting points were determined in open capillaries using a Mel-
Temp melting point apparatus and are corrected. Ir spectra were deter-
mined as Nujol mulls on a Perkin—-Elmer Model 135 Infracord. The nmr
spectra were obtained on a Varian AB0A instrument using MesSi as an
internal standard.



