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Molecular e e e Clalod,, G

composition & H N
CoH1,NOS - C.H;OH 14.3 6.1 28.2
CrHiNeS 48.0 5.6 33.6
CoH2NeS 45.7 5.1 35.6
CyHuiN:0.8 42.7 4.4 27.7
CioH1:N08 - C.H;0H 48.5 6.4 23.6
CoHinN;08 45.6 4.7 29.5
CsHuN70 43 .4 5.0 44.3
CeHisNy 49.3 6.0 44.7
CsHuN; 47.8 5.4 46.8
CsHioNeO, 42.5 4.5 37.2
CoH,2 N0 49.1 5.5 38.2
CsHioN O 46.6 4.9 40.8
CoH1.N O 49.1 5.5 38.2
CHi1oNO 43.3 5.2 43.3

addition of glacial acetic acid to pH 7.

dissolved in formamide (3 ml.) and heated at 170° for 1 lr.
Addition of ethanol and ether gave a formyl derivative (0.16 g.),
m.p. above 300°.

Anal. Caled. for CsHppNgOs:
Found: C,42.9; H, 4.7; XN, 38.1.

The formyl compound (0.1 g.) was deformylated by solution in
water and treatment with a few drops of NH,OH. A solid soon
separated which was collected and recrystallized from water to
vield white needles (0.065 g.).

C, 432, H, 4.5; X, 378.
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Several derivatives of guanylhydrazine have been
reported to be active in inhibiting animal and human
tumors.?®—¢  One of the most active compounds of this
group, hydroxymethylglyoxal bisguanylhydrazone, was
purportedly prepared by an osazone type of reaction
between 1 mole of hydroxyacetone and 3 moles of
aminoguanidine sulfate in aqueous acetic acid.®® The

(1) The correct chemical name is 1,1-[(hydroxymethyl)ethanediylidine
dinitriloldiguanidine.

(2) The work at Riker Laboratories, Inc., was supported by Contract
§A-43-ph-3764 from the Cancer Chemotherapy National Service Center,
National Cancer Institute, National Institutes of Health, Public Health
Service.

(3) (2) B. L. Freedlander and F. A. French, Cancer Res.. 18, 360 (1958):
(b) B. L. Freedlander and F. A. French, ¢b¢d., 18, 1288 (1958): (¢) J. F.
Holland, E. Milhich, B. Bryant, and A, I. Mulhern, 1bid., 21, (1961).
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—————— it Found, Pp— e
S c H N S
10.7 43.9 5.0 278 11.0
12.8 47.8 5.8 33.5 13.0
13.6 45.6 5.3 35.3 13.7
12.7 42.3 4.4 27.3 12.3
10.8 48.3 6.5 23.6 11.1
13.5 45.5 5.1 20 .4 13.4
43.8 5.4 44.3
49.0 6.2 45.0
47.3 5.7 46.4
42.7 4.8 37.4
49 .4 5.5 38.0
47.0 5.1 40.4
19.4 5.8 38.6
43.0 5.2 42 8

¢ Compound recrystallized from boiling H,O with addition of sufficient ethanol to effect solution.

detailed synthetic procedure and the characterization
of the compound have so far not been published. From
available chemical, physicochemical, and biological
evidence* it soon became apparent that the presumed
hydroxymethylglyoxal bisguanylhydrazone was ac-
tually methylglyoxal bisguanylhydrazone instead. In
view of the ready isomerization of dihydroxyacetone
mto methylglyoxal®®*—4 and the possible failure of the
osazone reaction we decided to prepare the hydroxy-
methylglyoxal bisguanylhydrazone by the direct con-
densation of aminoguanidine with hydroxymethyl-
glyoxal freshly prepared by the mild oxidation® of
dihydroxyacetone, This proved to be successful, and
the product so obtained was significantly different from
the compound previously reported.®® Because ele-
mentary analysis cannot differentiate between methyl-
glyoxal bisguanylhydrazone dihydrochloride monohy-
drate (C;HCl.N;O) and hydroxymethylglyoxal bis-
guanylhydrazone dihydrochloride (CsHsClNsO) it was
necessary to resort to n.m.r. spectroscopy. The data
reported below are consistent with the conelusion that
the present condensation product is indeed hydroxy-
methylglyoxal bisguanylhydrazone.

Experimental®

Hydroxymethyliglyoxal.—This was prepared according to the
published procedure® from dihydroxyacetone by oxidation either

(4) J. D. Davidson, R. R. Engle, and R. W. Mancuso, Cancer Chemother-
apy Rept., in press.

(5) (a) K. Bernhauer and B. Gérlich, Biochem. Z., 212, 462 (1929): ()
H. O. L. Fischer and L. Feldmann, Ber., 63, 883 (1929): (c¢) H. O. L. Fischer
and C. Traube, tbid., 87, 1502 (1924): (d) G. Pinkus, ibid., 81, 36 (1898).

(8) G. Hesse, F. Ramisch, and K. Rennet, ib:d., 89, 2137 (1956).

(7) All melting points are corrected.
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in water (slow oxidation, product igolated as the trimer ethanol-
ate) or in methanol (rapid oxidation}. In the latter case, nitro-
gen was substituted for carbon dioxide without affecting the
course of the reaction. The erystalline methanolated trimer of
hydroxymethylglyoxal was obtained by flash evaporation at 30°
of the final supernataut liquid. As reported in the literatnre,
it was an amorphous material without definite melting point, but
softened nt 150°, Tt was used in the condensation with amino-
guanidine without further purification.

Condensation of Hydroxymethyglyoxal with Aminoguanidine.
—-A solution of 21 g. (67 minoles) of hydroxyinethylglyoxal trimer
ethanolate (or equivalent methanolate) in 50 ml of water was
depolymerized by warming at 60° for 10 min. A slurry of 47 g.
(346 nunoles) of aminoguanidine bicarbounte inn 130 ml. of 9995
ethanol was treated with councentrated hydrochlorie acid (about
33 ml.1 dropwise with stirring until evolution of earbon dioxide
ceased.  This slurry was cooled in an ice bath and the solution
of hvdroxymethylglvoxal was added dropwise over 20 mnin.
After standing at 0° for 1 lir,, the reaction mixture was poured
slowly, with agitation, into 1600 ml. of cold acetone.  The white
preeipitiute was collected by filtration, washed witlt acetone and
ether, and dried in vacwo at room tewperature, unp. 186-188°
dee., vield, 17.7 g, Af(er standing avernight in the refrigerator,
wosecond erop of 13 g, m.p. 101-193° dee., was obtained from the
combined filtrate and washiugs, total vield, 37.59. Reervstal-
lization from 99¢; ethanol raised the m.p. to 197-198° dec.:
Ing e in pH 4 acetate buffer, 4.60 st Ny, 285 mp. Paper ehronia-
tography, descending, on Whatinan No. | paper: /[ 0.39 in
L-prapanol-N HCI-H,O (3:1:1); By 041 in 707 ethanol sat-
rrated with anunoniuim hiearbonate (rum in the dark).

Anad. Caled. for CHeNO-2HCE €, 21090 H, 5.17; N,
41020 Found: C,21.79: H, 5.37; N, 4.90.

Nuclear Magnetic Resonance Spectroscopy.—Thig was run in
deuteriun oxide, using dioxane (7 6.30) as an internal standard.
The spectrum of our product showed singlets at = 5.43 (water),
7 0.28 (methylene protons), and 7 2.86 {vinyl proton), and the
three peaks are i the ratio of 12:2:1. On the other hand,
methylglvoxal bisguanylhydrazone showed singlets at = 7.00
(methyl protons), = 5.35 (water), wnd 7 2.32 (vinyl proton), and
the metbyl and viny! peaks are ina 3: 1 ratio,

Antitumor Screening.—-This compound weas tested for anti-
(ppor daetivity in three mouse tumors: advanced leukemiin
L1210, leukemin P1534 (ascites}, and a plasma cell tumor YPC-1
(ngeites)®  Methylglyoxal bisguanvihvdrazone wns used as a
reference compound on aceount of its known activity in 1.1210.%
Both drugs were injected subentaneously dailyv,  The inability af
hvdroxvimethylglyoxal bigguanylhydrazone to increase survival
time of miee bearing these tumors s readily seen in Table T.
This again is in contrast to the reported activity of the compound
claiuied to be livdroxymethylglyoxal bisguanylhydrazone.

TasLr T

MDAy SURvIvaL Tive oF Mick” a1 Orrival, TREATMENT

Optimal Median
doge, snrvival,
Twmaor Treatioent kg days
11210 Noue T
HOMeGAGS 60 7.3
AMeGAGY 65 15.5
P1a34" None 16.5
HOMeGAG 60 10.5
MeGAG 60 13
Y P None 10
HOMeGAG 15 11.5
Me(iAG 45 14.5

= Ten animals in each group. * l'reatment, day 5 until death,
¢ Treatment, day 1 through dayv 10. ¢ Treatment, day 1 nntil
death. ¢ Hydroxymethvlglyoxal bisguanylhydrazone. 7 Methyl-
glvoxal bisguanylhvdrazone.

18) T'he plasma cell tnwr YPC-1 used in this study arose spontuneonsly
in o CAPy woose; see S, T, Yancey, J. Natl. Cancer Inst., in Lress.
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4-(1-Carboxyethyl)-1,4-oxathianium Bromide

('arl, TaBB BAHNER AND GORDON SENTELR'

Dipactiiiedi b af Chewdstry, Carsan-Newmn College, Joeflerson iy,
Trunesser

Reeerved Julip 30, 1953

In the preparation of sulfonmium salts the advantage
of reaction at or near room temperature was noted.?
This method has been extended to the reaction of
a-bromopropionie acid (I) with thioxane (11) by alow-
g a long reaction period. A mixture of 15.3 g. (0.10
mole) of T and 10.0 g. (0.10 mole) of IT was kept {or 98
months at room temperature (approximately 29°).
The unreacted liquid was decanted from the solid
produet, and the latter was washed with ethanol, then
with acetone; vield 10.8 g¢. (439) of off-white erystals,
m.p. 116-119°,

Anal. Caled. for C:HBrsOyg: () 32.66;
Found: (), 32.80; H, 5.07.°

Screening data provided by the Cancer Chemo-
therapy National Service indicated that it was weffec-
tive against Sarcoma 180, Leukemia 1.-1210, and solid
Triend Virus Leukemia at a dose level of 175 mg. kg.
by daily i.p. lujection and that the EDs agamst K13
cells i1 tissue culture was more than 100 pg. /ml.

H, 5.10.

{13 This researeh was siyorted by wrants from the Heseareh Corporation
and the Natianal Cancer Institnte,

(2) C.7T. Balner. . 7. Neblett, Ir., and 11, A. Rotter, Ir., J. 1. Chem,
Noc.. T4, 3473 (11132),

237 Analyses by Weiler & Siraess, Oxford, Enaland.

Some Esters of dl-exo-3-

Dimethylaminoisoborneol

Epcar A, Stuek! Ay STEPHEN T Ross
Johnson and Johnson Research Center, New Bronswick, New Jrersey

Recetved April €5, 1963

Basic esters, and salts thereof, have frequently ex-
hibited practical levels of pharmacological activity.
Our interest lay in determining whether building a 2-
dimethylaminoethanol unit into the terpenoid skeleton
might lead to useful produets (¢f. vef. 2, 3). By way of
accessibility, ewo-3-dimethylaminoisoborneol (I) was
chosen as the basic alcohol and converted to the acetate
and diphenylacetate. Acid addition salts and metho-
bromides of the esters were tested in wifro for anti-
spasmodie activity. In direct comparison, none of the
compounds oshowed more than 5%, the activity of
atropine on the guinea pig ileum stimulated with acetyl-
choline. Similarly, less than 109 of the activity of
papaverine was found for all products in countering
barium chloride spasms of the isolated ileum.

(13 Author o wiwin ngniries shoald e addressed ot Noaleo Chemieal Co,,
Chicago 38, 111

(2y ‘T. Takabkashi, M. llavi, and Y. Siznki, YVekugnkae Zassky, T8, 1477
719557).

3) R, Koredua, thid., 88, 148 (16043).

(1) We wish ta thank Dy, T, O, King inow of Orthe Research Fonndalion.
Raritan, N. J.) and Dr. W, M, Govier (MeNeil Laboratocies, Ine., Tori
Washington, Pao.v and eir sicffs for 1he pharmacological testing.



