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5-Diazo-v-triazole-4-carboxamide (IIa) cyclizes to 2,8-diazahypoxanthine slowly in acidic solution and rapidly

at pH 7.
goes a replacement reaction with iodide.
from the diazotriazole and amines.
lution in the presence of light.

It readily gives azo coupling products (IV) with N,N-dimethylaniline and with 2-naphthol and under-
5-(Substituted triazeno)-v-triazole-4-carboxamides (VI) were prepared

A dialkyltriazeno derivative slowly gave rise to 2,8-diazahypoxanthine in so-
5-(Butyltriazeno }-u-triazole-4-carboxamide, the only monoalkyltriazene pre-
pared, is unstable both in the solid state and in aqueous solution.
derivative in solution to 3-amino-v-triazole-4-carboxamide was demonstrated.

Rapid dissociation of the butyltriazeno
5-(3,3-Dimethyl-1-triazeno )-v-

triazole-4-carboxamide significantly increased the life span of leukemic (L1210) mice.

5-Amino-v-triazole-4-carboxamide (Ia) is a hetero-
cyclic analog of 5(or 4)-aminoimidazole-4(or 5)-car-
boxamide (AIC, Ib), which, as its 1-3-p-ribofuranosyl
phosphate derivative, is an intermediate in the bio-
synthetic pathway to purine ribonucleotides, Like
AIC, the aminotriazole (Ia) gave an isolatable diazo
derivative (IIa).! Since certain triazenes prepared
from 5-diazoimidazole-4-carboxamide (IIb) have antine-
oplastic activity,*® it was obviously desirable to pre-
pare triazenes from the triazole analog IIa for anti-
tumor evaluation. TFor this purpose, further knowl-
edge of the properties and preparation of 5-diazo-v-
triazole-4-carboxamide (IIa) was needed since study
of this compound had previously been limited. The
investigation described here included these studies
together with the synthesis and antitumor evaluation
of some triazeno derivatives.

Although 5-diazo-v-triazole-4-carboxamide (Ila) cy-
clized in solution to 2,8-diazahypoxanthine® (v-triazolo-
[4,5-d]-v-triazin-7(6H)-one, III), the fact that it was
successfully recrystallized from water suggested that
it might be more stable than the corresponding imid-
azole derivative. Observations of changes in the
ultraviolet spectra of solutions of Ila (approximately
7 X 107® M) were performed by the methods previously
described? for IIb. These studies showed that cycli-
zation of Ila in 0.1 N hydrochloric acid in the dark
at room temperature had occurred to only a slight
extent after 6 hr and had almost reached completion
after 3 days.® At pH 7 (phosphate buffer), the cycli-
zation reached completion between 3 and 8 min,
Thus, in comparison with the imidazole analog, IIa
is more stable to eyclization in the 0.1 N acid and ap-
pears to ke slightly less stable at pH 7. Cyeclization
of Ila in water (pH 5.5) is essentially complete in less
than 4 hr and is estimated to occur at a rate similar

(1) This investigation was supportell by the Cancer Chemotherapy Na-
tional Service Center, National Cancer Institute, National Institutes of
Health, Contract No. 3A-43-ph-1740 and PH-43-64-51, and by the C. F.
Kettering Foundation.

(2) In structures I and IV-VII, the triazole-ring proton is arbitrarily
placed at the position corresponding to the point of attachment of the ribo-
furanosyl group of 5-amino-1-(8-p-ribofuranosvl)imidazole-4-carboxamide
5'-phosphate. The tautomeric structure (I11) used to represent 2,8-di-
azahypoxanthine is also arbitrarily chosen.

(3) Y. F. Shealy, R. F. Struck, L. B. Holum, and J. A. Montgomery, J.
Org. Chem., 26, 2396 (1961).

(4) Y. F. Shealy, J. A. Montgomery, and W. R. Laster, Jr., Biochem.
Pharmacol., 11, 674 (1962).

(5) () Y. F. Shealy and C. A. Krauth, J. Med. Chem., 9, 34 (1966); (b)
Nature, in press.
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to that of the imidazole derivative in water (at pH 5.9).
Despite the competing intramolecular reaction, the
diazotriazole readily coupled with N ,N-dimethyl-
aniline and with 2-naphthol when it was added slowly
to aqueous solutions of these substrates. The azo
compounds (IVa and IVb) were obtained in yields of
84 and 579, respectively. Replacement of the diazo
group by an iodo group in a potassium iodide-hydriodic
acid solution afforded 5-iodo-v-triazole-4-carboxamide
(V) and demonstrated a further similarity to the chem-
ical behavior of benzenoid diazonium salts.®
Representative triazenes (VIa-1) (see Table I) were
readily obtained from reactions of the diazotriazole
(8) The slower rate of cyclization of Ila to III in 0.1 N acid may be due

to protonation to a '"normal’’ diazonium salt (V11). Tkis species may also
be present in the reaction medium used to prepare V.
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athydrous dimethylaninte. ¢ Dimethylammonium salt of VIa,

however, footiote 7. ¢ Bulylammouiun salt of VId.
[ Y
25.5.

with amines i organic solvents™  Owing to instabil-
ity? of monobutyltriazeno derivative VId, monoalkyl-
trinzenes were not further investigated.  The alkyltri-
azeno, but uot the aryltriazeno, derivatives were
initially obtained as salts of the reactant amines, and
most of the salts were converted in slightly acid solu-
tions to the un-ionized triazenes, The analogous
trinzenoimidazoles were 1ot generally obtained as
amine salts;® the greater acidity of the triazenotri-
azoles is consistent with the greater eleetron-with-
drawing power of the triazole ring consequent to the
introduction of an additional nitrogen atom.

The ultraviolet spectra of 5-(3,3-dibutyl-1-triazeno)-
e-triazole-4-carboxamide (VIb) i phosphate buffer
(pH 7) and of H-(pyrrolidinylazo)-s-triazole-4-carbox-
anidde (VIe) in water were nnchanged after 24 hr in
the dark.,  The absorbance values at 323 and 320 mu
for VIb in buffer and VIe in water, respectively, de-
creased very slowly after the solutions had been ex-
posed to light.  This process was far from complete
after the solutions of VIb and VIe had stood for 6
days= and for 7 days. respectively, unprotected from
light during periods of daylight.™  Since analogous
disubstituted triazenoimidazoles give rise to 2-aza-
hypoxanthine under similar conditions,® it was u=-

itin) Nore Auvkp N Prmr.-——Compound VIL and the analogous diprm-
pylitiazene have recently been prepared amil tested against the Ehrlinh
varcinuma: K. {lann, A, Akashi, 1. Yamamouto, 8. Narumi, Z. Horii,
aml 1. Nimunuya, Gann, 56, 417 {1965,

¢T) The butylammeoniam salt nf VIit decompmsed nn standing in the sulul
stalt. Oue samiple exployded awl nin nne neeasion a reartinn mixture ex-
pholerll wiiern Ila wag being added n bntylimine. 1t should also be nuteil
that the whlitiun of finely ilivisled Ila 1o undilutel pyrrolidine daring on
reartinit (but nug sturing two earlier preparations of V1e) was accompanied
by Hasires of Lizh¢, formation of smuke, and spme rharring of the product.

18) If sahis were formerl, they were dissorviated either by washing wich
water, when this treatient was incluiled in he purification process, nr during
thrying amter redueenil pressare.  However, the piperidine salt of 5Sfor 4i-
ipiperntiunazin)imitaznle-4(or i)-rarboxamiile® and the unstable cyclohexyl-
amwine sdr nf Ginr A)-(eyelnhexyttriazenu)iminazole-4(ur 5)-rarboxamites
preripitgtesl when these trinzenes woere prepworet in the appropriate amine s
salvent,

eyovLr
2100 (18GE,

Vit FPhiese sderi Catives apper b bie e stabde o biedin in sodotm Ui

Sbealy, U0 AL Koo, awed D0 AL Muonigimaery, . Urg, Chem., 27,

sinnhor abisubsGrated-triazenniniilazoles, bt a connparisig of Lheir relative
stabilivies is it nuergavoeal beraase the light wavelengihs racalyzing 1te-
rinnumsiling wre ankmnsvu al expmsare G Bebt wight i bave et
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Stirring of the mixiure was enntinued during tlie period given by the serond number.
Determined by sprinkling specimens along the gradiently heated bar of u Kofler Heizbank melting poiut
Some of rhe derivatives that melt without exploding will explode al u higher tempera(ure.
£ Obtained in 92¢ vield when excess pyrrolidine was the =olven(; sce,
A 6.4 g of p-bromoanilitnte/g of I1a.

e
ox-
ap-
7 Solvent was saturared with

" Hnowans nddoed during the pertad given by
1 = decomposttion, L =

el lianol.

¢ Anal. Caled: Br, 25.8, Found: Br,

sumed that the changes i the ultraviolet spectra result
from the formation of 2.8-diazahypoxanthine. Al-
though the spectral changes during the period of ob-
servation did not proceed far enough to permit identi-
fication of the reaction product, the formation of 2.8-
diazahypoxanthine from the pyrrolidinyl derivative
(VIe) in a 1:1 water~cthanol solution, kept under
similar conditions, was detected by thin layer clironia-
tography.

The monobutyltriazeno derivative (VId) dissociated
rapidly i phogphate buffer (pH 7) m the dark to 5-

amino-e-triazole-t-carboxamide.  This  process  was
essentially complete when the first ultraviolet ab-

sorption curve was recorded ; the recording was started
2 min after VId had been added to the buffer =olution.
The formation of the aminotriazole (In) was confirined
by isolation. The behavior of VId is, therefore, cn-
tirely analogous to that of its imidazole analog.™

Antitumor Evaluation.!*1*—Results of antitumor
testing (at or bhelow 500 mg kg /day) in accordance
with the protocols®® of the Cancer Chemotherapy Nin-
tional Service Center are shown in Table [T, Suspen-
sions or solutions of the trinzenes and the diazotrinzole
(I1a) in saline (0.859: NaCl i water) or in a carboxy-
methyleellulose vehicle (0.4%; CMC in 0.859, saline)
were injected intraperitoneally within 5 min of the
time that the compounds came into contact with the
aqueous solutionr.  Toxic dose levels (110t necessarily
mmimum toxic doses) for tumor-bearing anintals werce
found for at least one of the tumor systenrs, and these
data (mortality or difference i weight change between
control and treated mice) were utilized i selecting
doses for the other tuunors.

(111 Biolugical (estang was perfurmed by the Chumstherapy Departinent
uf Southern Research Institute uruler uic anspiens of the Canrer (Cheiror-
therapy National Service Cewder aml nnter the snpervision of rs. 1. 3L
Srdhiabel, Jr., awd W R, Laster, Jr

s 1210 = byl lenkemia AL, Ca7ad = Adenurarsunsi 730,
SAKH = Nyeranme 180, FVL = solid Friend virus leukemia.

(3) Cancer Chemothecapy Rept., No. 25, 1 (1962); No. 1, 42 11954,
b nrder 1 pass stage 1 for une of (he (est systems mentioned heve, the valie
uf T Cinoa singhe tesCaa nontoxie dnse mnst be as fultuiws: T/C z 120,
for A2, TOC 5 a3 for CaTad at 8180, T/C £ 63'% for PV, 'The
nusimnn dinwicble itiffereure in the averaze weieht change of roneml el
reeitnd pnipals ik o fur CuTaA0 et S180 saut 4 2 fur FVE,
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The dimethyltriazene VIa displayed activity against
L1210 at three dose levels and, in addition, the prod-
uct (1.7) of the T/C values at 250 mg/kg/day is above
that required!® (1.56) to pass stage II. The initial,
limited data from the testing of the isopropylmethyl-
triazene VIf indicate that it is also inhibitory to
L1210, XNone of the other triazenes displayed sig-
nificant activity at the selected doses in L1210 tests.
A compound that was inactive against L1210 at one
dose was sometimes tested at a lower dose if there was
reason to suspect that toxicity of the compound may
have influenced the life span. I'or example, compound
Vle was inactive at 50 mg/kg/day; however, at this
dose in a Ca735 test it was toxic, and at the slightly
higher dose of 62 mg/kg/day in S180 tests there was
evidence of toxicity in the high weight-change dif-
ferences. Compound VIe was, therefore, retested at
25 mg/kg/day.

Moderate inhibition of FVL by VIe and of S180 by
11T was observed in single tests of these compounds at
25 and at 500 mg/kg/day, respectively. Values of
T/C below 539, were obtained in some of the tests
(Table II) of certain triazenes vs. Ca755 or S180;!?
in these tests, however, either the weight-change dif-
ferences were above or near the upper limit, or the ap-
parent activity was not confirmed upon further testing.
At best, these results may represent borderline activ-
ity, but considerable additional testing would be re-
quired to obtain definitive answers for a structure-
activity correlation,

Experimental Section

Ultraviolet spectra were recorded with a Cary Model 14 re-
cording spectrophotometer. Unless otherwise stated, melting
points were determined on a Kofler Heizbank melling point
apparatus and are corrected; ‘‘cap.’’ means that the melting
temperature was determined i1 a capillary tube.

5-Diazo-v-triazole-4-carboxamide? (ITa) was prepared by an
improved procedure. Redistilled isoamyl nitrite (41.2 g) was
added dropwise to a mixture of 30.0 g of 3-amino-v-triazole-4-
carboxamide!* (Ia), 810 ml of water, and 90 ml of glacial acetic
acid. The mixture was stirred for 4 hr at room temperature,
filtered to remove a small amount of insoluble matertal, and con-
centrated in vacuo at 40-45° to about 200 ml. The crystalline
product (IIa) was removed by filtration, washed thoroughly with
water, and dried in vacuo at 55°; yield 21 g (659 ), mp ca.
178° with explosive decomposition.

2,8-Diazahypoxanthine (III) was more easily prepared by
modifying previous procedures.® A mixture consisting of 5.5 g
of IIa, 100 ml of water, and a sufficient amount of 109, NaOH
to raise the pH to 8 was stirred at room temperature for 2 hr.
The mixture was treated with activated carbon, filtered, acidi-
fied to pH 5 with acetic acid, chilled, and filtered again to remove
the white crystalline precipitate. The first crop of 2 8-diaza-
hypoxanthine dihydrate, after it had been washed with water
and dried in vacuo at 56°, amounted to 4.5 g (659%); explosive
decomposition, 270-275°. A second crop of 1 g (total yield,
799,) was isolated from the filtrate.

5-lodo-y-triazole-4-carboxamide!s (V).—To a solution of 8.36 g
(50.4 mmoles) of KI, 6.39 g (25.2 mmoles) of iodine, 160 mi of
water, and sufficient HI to lower the pH to 0.6 was added 3.5 g
(25.2 mmoles) of ITa in small portions during 1 hr. Hydriodie
acid was added, as needed, to maintain the pH of the reaction
mixture at 0.6-1.0. Nitrogen was evolved. The mixture was

(14) L. L. Bennett, Jr., and H. T. Baker, J. Org. Chem., 22, 707 (1957);
J. 8. Webb and A. 8. Tomcufeik, U. 8. Patent 2,714,110 (July 26, 1955);
¢f. J. R. E. Hoover and A. R. Day, J. Am. Chem. Soc., 78, 5832 (1956); 8.
Yamada, T. Mizoguchi, and A. Ayata, Yakugaku Zasshi, TT. 455 (1957); see
Chem. Abstr., 51, 14698¢c (1957).

(15) The first specimen was prepared by Mr, C. A, Krauth.
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stirred at room temperature for an additional 3 hr, chilled to 5°
and filtered to remove 1.1 g of a gray crystalline precipitate
(mp 206-210°). A second crop of 1.78 g of gray crystals (mp
208-210°), obtained from the cold filtrate, was combined with
the first crop; and the combined material, 1pon recrystallization
from a mixture of ethyl acetate and hexane, afforded 2.0 g of
white crystals; mp 208-210°.

Anal. Caled for CHIN,O: C, 15.14; H, 1.27; N, 23.54;
I,53.33. Found: C, 15.29; H, 1.45; N, 23.42; I, 53.29.

5-(p-Dimethylaminophenylazo)-u-triazole-4-carboxamide
(IVa).—A mixture of 1.32 g of N,N-dimethylaniline and 15 ml
of water was acidified to pH 4 with 1 & HCI and then diluted
with 20 ml of ethanol to give a homogeneous mixture. Small
amounts of a 300-mg portion of Ila were added during 1.75 hr,
and 1 ¥ HCl was added, as needed, to maintain the acidity al(
pH 4. Stirring was continued for 0.5 hr. The red precipitate
was removed by filtration, washed with water, and dried in vacuo
at 35° (P:0;); yield 470 mg (84%,); mp 240-241° dec (cap.).
A specimen for analysis was precipitated from dimethylform-
amide by the addition of water; mp 240-242° dec (cap.).

Anal. Caled for CiHpN-O: C, 50.95; H, 5.05; N, 37.82.
Found: C,50.70; H,4.94; N, 37.72.

5-(2-Hydroxy-1-naphthylazo)-v-triazole-4-carboxamide (IVb).
—A solution of 15.68 g (109 mmoles) of 2-naphthol and 400 ml
of 509, ethanol was made alkaline with 0.1 & NaOH until the
observed pH reached 7.9. The mixture was stirred and protected
from light while 3.0 g (21.7 mmoles) of IIa was added in small
portions during 1.5 hr, and 0.1 & NaOH was introduced, as
needed, to maintain the pH at 7.6-7.9. Stirring was continued
for 1 hr, and the orange product was isolated in the same way as
was IVa; vield 3.5 g (57%), mp 250° dec (cap.). A specimen
recrystallized twice from a dimethylformamide-water mixture
melted with decomposition at the same temperature.

Anal. Caled for C3HoN¢O,: C, 55.33; H, 3.57; N, 20.78.
Found: C, 55.36; H, 3.53; N, 29.90.

5-(Substituted triazeno)-uv-triazole-4-carboxamides (VIa-i)
were prepared by the same general procedure, which is illustrated
by the procedure for the dibutyltriazene (VIb).

A 3.5-g specimen of 35-diazo-v-triazole-4-carboxamide was
added in small portions during a period of 1.5 hr to 100 ml of di-
n-butylamine coutained in a flask wrapped with aluminum foil
to exclirde light. The mixture was stirred an additional 2.5 hr
at room temperature. A white solid was removed from the re-
aclion mixture with a filter funnel wrapped with aluminum foil,
washed thoroughly with benzene, and dried in vacuo at 60°;
vield 9.5 g (959% as the dibutylammonium salt), mp 112-114°,
A mixture of 6.5 g of the dibutylammonium salt and 600 ml of
water was stirred in the darkness at room temperature while
1 N HC! was added until the pH of the mixture stabilized at 5.7.
The crystalline precipitate was removed by filtration, washed
well with water, and dried in vacuo at 60°; yield 3.96 g (91¢7),
mp 126°.

Data on the preparation and characterization of the individual
iriazenes are recorded in Table I. The dimethyltriazene VIa
was characterized and tested biologically as the dimethyl-
ammonium sal(, which was obtained as a chromatouraphically
homogeneous,® yellowish white solid by evaporation of meth-
anol and dimethylamine from the reaction mixture. The other
triazenes precipitated from the reaction mixtures. The aryl
derivatives (VIh and VIi) precipitated as the uun-ionized tri-
azenes; the alkyl derivatives separated as salts of the reactant
amines and were obtained, with the exception of VId and VIf,
as un-tonized triazenes by the method described above. Com-
pound VIf was freed from its salt by passing an ethanol solution
of the salt through a column of a weakly acidic ion-exchange
resin (Amberlite CG-50). The monobutyl derivative™ (VId)
was characterized asx the (white) butylammonium salt because
of its instability. All of the un-ionized triazenes were white
solids except for VIh and V1i, whicli were dull orange solids.

2,8-Diazahypoxanthine from VIb and VIe.—The ultraviolet
spectrum of VIe in water, determitted within 3 min after the com-
pound harl been wilded to the sulven(, showed maximum absorp-
tion at 320 mu (e 13,700). The specttum was essentially un-
changed after the solutiont had stood for 24 hr in the dark. The
solution was thent allbwed tu stand in a Pyrex flask under labora-

(16) Thin layer chromatography on silica gel in 3:1 chloroform-methanotl:
1letection by ultraviolet light after spraying with Ultraphor WT (Highly
Concentratei, BASF Colors and Cheinicals, Inc., Charlotte, N. C.).
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EvALUATION OF 5-(SUBSTITUTED TRIAZENO J-0-TRIAZOLE-4-0 AUBOX AMIDES
AND RELATED CoMPOUNDs AGAINsT TraNseLaxTasLe Mursy Trunnrss

Compd Duse, SRR - —=Painar hea - -
(R, Reof VD) Tanun® me ke /day Muortadiny rlinge, T (7, v T TC rania,

Viae L1210 500 /0 ~.9/4+0.4 155,84 162
(CH,, Cla) 375 /6 —=2.5/4+0.2 13,3700 147
250) 106 —1.3/+0.4 11.8/5.9 142

250 /6 — /2 10,.0/8 .1 1200

1LOXR 1)/6 —1.7/40.1 BT/ 116G

100 0/6 I T S ) R S.8/N LIS

66 /6 +0.7/+1.3 Yoa/8 0 I

Ca753 H01) 0710 —D A/ 0 H02/1690 17

RS /10 —1.0;+1.0 0S1/1174 Bh

250 (/10 +2.8/-+001 N0/ 14386 b

8180 S00 1/G -3/ =00 SR 25

25¢) ) -/ =1 461 /1544 20

250 /6 — 1 SU3/19565 a4

250 1)/ -2.8/41.0 822/1006 sl

125 /1 +0.5/7 418 TO3/1608 44

62 /6 — 1 /411N 1354/1608 R4

FVL a7d (/10 N/ A0 757/1875 )

250 0,10 41 074000 141571875 it
VIb 11210 500 15,6 T
(C4Hy, C4Ho) 250 /4 —-0.5/4+0.7 T.T/7.0 T
Cu73b AT 7/10 Thxic

187 A1 eV T A0 7o0,/ N5 T

S180 250 ) 21 /+1 SUS/ LT 1S

Vie L1210 500 /6 —0.9/40.5 T.5/8H il
Ca755 350 1/10 =20 405 372/757 Tixin

</3> 175 /110 +1.7/+1.1 110 /1245 15
=180 H00 2/6 B I T I 82571194 [I5

250 /4 +0.4/ 400 1243/1130 1)

VIe L1210 50 /6 —-2.5/41.2 10.3/9.1 112
(CHs, CsH,) 25 0/6 - 1/41.2 10.8/% 1 tIN
Ca755 20 S/10 Thxie

25 /10 +0.4/+10.0 S66/4021 BE
S180 162 356 —4.8/+01 433/11068 Toxie

62 1/6 —~4 . 4/410.1 453/1168 N

62 0/6 — A 4+1.0 618,/ 1307 ERY

62 (/6 —=H.1/+1.0¢ 1260,/1847 BN

A 1/t —3.0/=0.1¢ U4 /1108 b

16 0/ —0.6/+0.1 19N /T168 "

FVL 50 2710 T8 B TE 192/344 A

25 0/10 —2/ 10 HMH) /344 47

VIf Li210 200 0/ =S/ 2 D.2/8.8 1)
(CH,, CH(CH;),) 100 /G ~2 1424 12.0/8.8 1A
Cu755 100 1/ 1) —1.2/42.7 1276/1260 1]

Vig L1210 250 N/6 ~20 =10 V384 10
(CH,;, CH2CeHs) 175 1,6 1103 /N0 1145
Cu7d5 250 2/10 =2 4/ 4007 Ah1 /1816 Sl

200 /10 =2 4420 164,/817 56

100 110 40 T4 TH4/817 0l

S180 375 1/11 —a2 1 (AR /102N 1

VIh L1210 500 05 R R S/ "
(CH,, CeHs) 375 /5 — 10 IV SES
Cu75d 301) /10 —3.h/ 20 158 /704 Tuxie

B3TH 1/10 —1 b/ +1.0 US1/1174 w2

RY5) 1/10 120 T14/954 74
375 4/11) =1 6/40.0 v40/1516 Toxic

S180 500 2/6 —4 1/ =00 676/1318 51

375 /6 —1.0/4+1.1 944/1355 (1)

250 0/6 -~1.5/-0.4 706/1544 145

125 /6 ~N.1/40.8 1369 /1948 T0

VIi L1210 200 /6 —1.4/+1.1 S.3/8.1 12
(H, Cell.Br-p) 100 0/6 —) 4/ DT 7.8/8.1 He
Ca755 251) 4/1 —0.1/+2.1 $96/1491 Toxie

125 1)/1) +0.7/40.1 102213 /1250 S
S180 200 A0 —1.5/40.1 6:35/16034 Toxiv

1NN /6 4120 4 D38/736 127
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TaBLE II (Continued)

Compd Dose, Av wte —_— Tumor data —
Tumor? mg/kg/day Mortality change, T/C, g T/Cé T/C ratio, %
Ila L1210 25 0/6 —0.3/40.3 9.3/7.4 125
12.5 0/6 +0.3/40.3 7.0/7.4 94
Ca755 25 6/10 Toxic
12.5 0/10 +1.6/4+2.7 003/1411 63
S180 25 0/6 —0.6/40.2 433/583 74
111 L1210 375 0/6 —1.4/-0.6 7.0/6.6 106
Ca7s5 500 0/10 +4.1/43.7 1392/1181 117
S180 300 1/6 —3.0/40.2 465/941 49
250 2/6 0/—-2 1256/1395 90
IVa L1210 300 0/6 —0.5/+1.1 8.3/8.3 100
Ca755 300 4/10 —1.2/41.1 923/1003 Toxic
250 2/10 —0.6/+2.2 1133/1141 99
S180 500 1/6 —-2.1/-0.7 607/753 80
IVb Ca755 200 0/10 +0.6/4+2.2 663/992 66
S180 250 3/6 —-0.2/-0.3 1010/1381 Toxic
125 1/6 —-0.6/—1.3 704/869 81
A% S180 500 0/6 —1.3/-1.0 1662/1474 112

2 T = treated animals, C = control animals. * See footnote 12.

Average weight change of host animals during the duration of the

8180, Ca755, and FVL tests and during the first five days of the L1210 tests. ¢ Average tumor weights in milligrams for 8180, Ca755,
and FVL; average survival time in days for L1210. ¢ Tested as the dimethylammonium salt. / Average weight-change difference
(C — T) above the acceptable levels (5 g for 8180 and Ca755 and 4 g for FVL). ¢ The high weight-change difference suggests toxicity

at this dose.

tory conditions unprotected from incandescent lighting and in-
direct sunlight. Absorption at 320 mu slowly decreased in in-
tensity during 7 days of observation. A slight shoulder appeared
to be forming in the 270-300-mu region after 7 days, but the
spectral changes were not sufficiently pronounced to permit
identification of 2,8-diazahypoxanthine [Amex 278 mu (e 5100)
atpH 7].3

A solution of 50 mg of VI¢ in 12.5 ml of 509, aqueous ethanol
was then stirred under similar conditions of light exposure.
Aliquiots were withdrawn and subjected to thin layer chroma-
tography on silica gel with water or 1:1 chloroform-methanol
as developing solvents and with VIe and III as reference com-
pounds. 2,8-Diazahypoxanthine (III) was detected within 27
hr, and the amount slowly increased. After 2 weeks, the con-
centration of III was judged to be somewbat less than that of
Ve,

The ultraviolet spectrum of VIb in phosphate buffer (pH 7),
determined within 20 min, was also unchanged after 24 hr in
the dark; Amax 323 mu (e 14,500). Exposure to light in the
manner described for VIc resulted in a slow decrease in absorption
at 323 mu and the appearance, within 6 days, of a slight shoulder
in the 270-300-rnu region, suggestive of II1.

5-Amino-v-triazole-4-carboxamide from VId.—A mixture of
200 mg of the butylammonium salt of 3-(butyltriazeno)-u-

triazole-4-carboxamide and 8 ml of water was stirred at room
temperature until the solid dissolved. A gas was evolved. The
pH of the solution was lowered from 8.9 to 5.0. and water was
evaporated in vacuo; the residual white solid was suspended in
1 ml of water, separated by filtration, washed twice with 0.5-ml
portions of water, and dried in wvacuo at 50°; 72 mg (809%).
The melting point (228°), infrared spectrum, and R; values (in
three paper chromatographic solvent systems) showed that this
material was 5~-amino-v-triazole-4-carboxamide.!*
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