820 NOTES

in water (slow oxidation, product isolated as the trimer ethanal-
ate) or in methanol (rapid oxidation}. In the lutter case, nitro-
gen was substituted for carbon dioxide without uffecting the
course of the reaction. The erystalline methunolated trimer of
hydroxymethylglyoxal was obtained by flash evaporation ot 30°
of the final supernatant liquid.  As reported in the literature,
it was an amorphous material without definite melting point, but
goftened at 150°, Tt was used in the condensation with amino-
guanidine without further purification,

Condensation of Hydroxymethyglyoxal with Aminoguanidine,
~-A solution of 21 g, (67 mmoles) of hiydroxyinethylglyoxal trimer
ethanolate (or equivalent methanolate) in 50 ml. of water was
depolymerized by warming at 60° for 10 min. A shlurry of 47 g.
(346 nunoles) of aminoguanidine bicarbonate in 150 k. of 9995
ethanol was treated with concentrated hydrochlorie acid (about
33 ml.) dropwise with stirring until evolution of carbon dioxide
censed.  This slurry was cooled in an ice bath and the solution
af hydroxymethylglvoxal was added dropwise over 20 min.
After standing at 0° for 1 hr., the reaction mixture was poured
glowly, with agitation, into 1600 ml. of cold acetone.  The white
precipitate was eollected by filtration, washed with acetone und
ether, aud dried in vacwo at roowm temperature, n.p. 186-188°
dec., vield, 17.7 g, After standing avernight in the refrigerator,
a secand eraop of 1.5 g, m.p. 191-103° dec., was abtained from the
eambined filtrate and washings, total vield, 3750, Reerystal-
Hzation from 9967 ethanol raised the m.p. to 197--198° dec.;
log e in pl 4 ncetate buffer, 4.60 nt A, 285 mu. Paper chroma-
tography, descending, on Whatinan Nao. T paper: 7 0.39 in
l-prapanak-N HCOI-H.O (3:1:1); F; 041 in 709 ethanal sat-
vrated with anunonium hiearbonate (run in the dark).

Anal. Caled. for CHLNOQ-2HCE €, 21.499; H, 5.17; N,
41,02, Found: C, 21.79: H, 5.37; N, 40.99.

Nuclear Magnetic Resonance Spectroscopy.—This was run in
deuterinim oxide, using dioxane (7 6.30) as an internal stundard.
The spectruin of our produet showed singlets at 7 5.43 (water),
7 5.28 (methylene protons), and 7 2.36 {(vinyl proton), and the
three penks are in the ratio of 12:2:1. On the other hand,
methyvlghvaxal bisguanyvlhydrazone showed singlets at = 7.00
(methyl protons), = 5.35 (water), ind 7 2.32 (vinyl proton), and
the metbyl and vinyl peakg are in a3 1 ratia,

Antitumor Screening.—-This compound wus tested for anti-
Gopor activity in three mouse tumars: advanced leukemin
L1210, leukemia P1534 (aseites}, and a plasma cell tumor YPC-1
(nseites)®  Methylglyoxal bisguanyvihvdrazone was used us a
reference commpound on aceount of its known aetivity in L1210.%
Bath drugs were injected subentaneously daily,  The inability of
hydroxymethylglvoxal hisguanylhydrazone to increase survival
time of wice bearing these tumaors is readily seen in Table T.
‘This again is in contrast to the reported activity of the compound
claimed to be hydroxymethylglyoxal bisguanylthydrazone.

Tase T

Murentax SUrvivan Tae ar Mick” a1 Oprival, TREATMENT

Oyptimal Median
dose, survival,
Tinmaer Treatmoent me ke, days
L1210° Noue 7
HOMeGAY 60) 70
MeGAGY 65 15.5
P1a34” Nae 16.5
HOMeGAG 60 10.5
MeGAG 60 13
Ype-t None 10
HOMcGAG 45 15
Me(GAG 45 14.5

¢ Ten animals in ench group. ¢ Treatinent, day 5 until death,
* Treatment, day 1 through day 10, ¥ Treatment, day 1 until
death. ¢ Hydroxymethylglyoxal bisguanylhydrazone. 7 Methyl-
glvaxal bisguanylhydrazone.

(8) The plasma cell tinor YI'C-1 used in this study arase spontaneonsly
i n CAY moase; see 8, T. Yancey, J. Natl. Cancer Inst., in press.
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In the preparation of sulfomum salts the advantage
of reaction at or near room temperature was noted.?
This method has been extended to the reaction of
a-bromopropionie acid (1) with thioxane (I11) by allow-
ing 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 for 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;HiBmOs: €, 32.66; 1,
Found: (¢, 32.80; H, 5.07.3

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

O 10,

(13 This research was sappocted by wrants from the Hesearely Carpeaation
and the National Cancer Institnte.

(2) C.T.Bahner, I. I'. Neblett, Ir., aud 1. A, Rutter, Jro, Jo i Chen,
Noe.. T4, 3473 (1052,

Y31 Analyses by Weilve & Soragss, Oxfraed, Enalanl.

Some Esters of dl-exo-3-

Dimethylaminoisoborneol
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Basie esters, and salts thereof, have frequently ex-
hibited practical levels of pharmacological activity.
Owr interest lay in determining whether building a 2-
dimethylaminoethanol unit into the terpenoid skeleton
might lead to useful products (¢f. ref. 2, 3). By way of
accessibility, ero-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 vifro for anti-
spasmodie activity. In direct comparison, none of the
compounds showed 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.

IE Author to sieon imrniries shoald e addressed at Nalee Cliemieal Co,
Chicago 38, 111.

(2) T. Takaliashi, M. llori, and Y. Snzuki, Vekugoke Zasshd, 78, 1477
11055).

G N Knroda, 1bid., 83, 448 (1943).

(1) We wish to thank Dr. I O, King inow of Ortho Researeh Fonndarion,
Raritan, N. L.} and . W. M. Govier (MeNeil Laboratories, Ine., 1nrt
Washington, Pa.v aml heir staffs for the pharmacological testing.
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Experimentals

dl-exo-3-Dimethylaminoisoborneol was prepared from di-
camphor. Camphorquinone (m.p. 196.5-197.5°) was produced in
869, yield by Riley oxidation® of camphor, converted to 3-methyl-
aminocamphor (919% crude yield, purified via the perchlorate,
m.p. 179-181°),% methylated to 3-dimethylaminocamphor (529,
vield of pure perchlorate, m.p. 209-213°),” and then reduced in
quantitative yield, to dl-exo-3-dimethylaminoisoborneol by
catalytic hydrozenation in ethanol with Raney nickel catalyst,5?
at ca. 40 kg./em.2 The product separated from hexane as
needles, m.p. 106.5-108°. Some batches required conversion to
the perchlorate (m.p. 242-243° with sintering at 239°, after
crystallization from ethanol-ether), followed by regeneration of
the base, and crystallization to obtain pure dl-3-dimethylamino-
isoborneol melting at 111-112°. Especially thorough drying was
required to reach this melting point. Duden and Pritzkow?
reported an isomer which melted at ca. 80°.

Anal. Caled. for C.HxNO: C, 73.16; H, 11.77; N, 7.11,
Found: C, 73.05; H, 11.80; N, 7.13.?

dl-3-Dimethylaminoisobornyl Acetate,—A mixture of 5.0 g.
(0.026 mole) of di-3-dimethylaminoisoborneol with 200 ml. of
acetic acid and 50 ml. of acetic anhydride was refluxed for 1 day
and then the acid and anhydride were removed ¢n vacuo. The
residue was fractionated to give 4.4 g. of acetate, b.p. 72-73°
(0.4 Torr.).

Anal. Caled. for C\yHa:NO,: C, 70.35; H, 10.58. Found:
C, 70.05; H, 10 54,

The hydrobromide was prepared in propanol-2, and erystallized
from propanol-2 and hexane as dull white needles, m.p. 239.5-
242° with intumescence.

Anal. Caled. for CiHi:NO: HBr: C, 52.534; H, 8.19; N,
4.38. Found: C,52.76; H, 8.64; N, 4.60, 4.37.

The methobromide was obtained by treatment of a meth-
anolic solution of the base with methyl bromide at —30°, fol-
lowed by allowing the mixture to reflux for several hours prior to
removal of solvents. A creamy product resulted; it was neces-
sary to crystallize the quaternary salt four times from propanol-2
and hexane to give pure white, fluffy needles, m.p. 183.5-185°
with intumescence.

Anal. Caled. for Ci;HsBrNO,: C, 53.94; H, 8.45; N, 4.19,
Found: C, 53.80; H,8.72; N, 4.50.

dl-3-Dimethylaminoisobornyl Diphenylacetate,—Excess di-
phenylacetic anhydride (30.0 g., made after the method of Hurd,
et al.’*) was added to a solution of 5.0 g. (0.026 mole) of 3-di-
methylaminoisoborneol, and the mixture was refluxed for 36 hr.
The benzene was removed and the residue dissolved in boiling
ether. Chilling caused crystallization of the excess anhydride,
which was removed, and then the filtrates were treated with hy-
drogen chloride. The hydrochloride separated slowly from meth-
anol-ethyl acetate as prismatic crystals, m.p. 220-248° dec.
A yield of 8.6 g. (79%) was obtained.

Anal. Caled. for CpeHy;sNO.-HCL: C, 72.96; H, 8.01; N,
3.27. Found: C, 72.66; H,8.14; N, 3.16.

The base was liberated from the hydrochloride and crystal-
lized from methanol by addition of ethylene glycol. A crypto-
crystalline solid resulted, m.p. 63-64°.

Anal. Caled. for CyHgNO.: C, 80.03; H, 8.50; N, 3.58.
Found: C, 80.03; H, 9.01; N, 3.86.

(5) All melting points were measured on a Fisher—Johns block, Analyses
were carried out by Mr. J. Weinberger.

{6) H. Rupe and A. Tommasi di Vignano, Helv. Chim. Acta, 20, 1078
(1937).

(7) H. Rupe and W. Flatt, ibid., 14, 1016 (1931).

(8) P. Duden and F. Pritzkow, Ber., 32, 1542 (1899).

(9) Basic nitrogen determination by the method of G. Toennies and T. P,
Callan, J. Biol. Chem., 128, 259 (1938).

(10) C. D. Hurd, R. Christ, and C. L. Thomas, J. Am. Chem. Soc., 85,
2589 (1933).
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The methobromide was made in methanol and erystallized,
with some difficulty,froma 1:2:4mixture of methanol, propanol-2,
and hexane. The creaniy product melted at 213-250° dec. and
appeared to be a hemihydrate.

Anal. Caled. fOI‘ Cz’,ngBI‘NOz‘OﬁHzOZ C, 6551, H, 753.
N, 2.83. Found: C,65.56; H,7.43; N, 2.85.

Aromatic Azo Acids as Possible Antineoplastic
Compounds!

NormaN Rasjony axD J, F. PorTER
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As a part of a program designed to synthesize azo and
hydrazo fatty acids and derivatives as possible anti-
cancer agents ? it appeared to be of interest to prepare
some aromatic azo acids for comparative purposes.
The carboxy substituted 4-alkyl- and 4,4'-dialkylazo-
benzenes described in Table I seemed to afford a simple
approach to the desired structures. They were ob-
tained by a conventional condensation of properly
substituted aromatic amines with aromatic nitroso
compounds, which were prepared by known synthetic
procedures.

Pharmacological Results.—The data which are
available to date mmdicate that the azo acids listed in
Table I are inactive against Sarcoma 180, Lymphoid
Leukemia L-1210, and Adenocarcinoma 755. The re-
sults were supplied by Dr. Joseoph Leiter, Cancer
Chemotherapy National Service Center, Bethesda,
Maryland. Information in regard to test procedures
may be located in publications from the National Service
Center,?

Experimental*

Materials,—Nitrosobenzene,® p-carboxy-.® p-ethyl-7 and p-
methylnitrosobenzene® were prepared from the corresponding
nitro compounds. p-Aminobenzoic acid was a commercial
product, and p-aminophenylacetic acid was obtained by the
ammonium polysulfide reduction of p-nitrophenylacetic acid.?
p-Ethylaniline’® was prepared from p-ethylacetophenone,!
through the corresponding oxime,'? which was rearranged by
means of polyphosphoric acid to p-ethylacetanilide!® which then
was hydrolyzed by alkali to the desired amine. A similar series

(1) Supported in part through Grant CY-4662 from the Cancer Chemo-
therapy National Service Center, National Cancer Institute, U. S. Public
Health Service.

(2) M. C. Chaco and N. Rabjohn, J. Org. Chem., 27, 2765 (1962).

(3) J. Leiter, A. R. Bourke, D. B, Fitzgerald, S. A, Schepartz, and 1.
Wodinsky, Cancer Res. (Supplement), 22, 363 (1962).

(4) Melting points were taken in capillary tubes in a silicone oil bath and
are corrected. Microanalyses by Drs. Weiler and Strauss, Oxford, England.

(5) G. H. Coleman, C. M, McCloskey, and F. A. Stuart, ''Organic Syn-
theses," Coll. Vol. 3, John Wiley and Sons, New York, N. Y., 1955, p. 668.

(6) F.J. Alway, Am. Chem. J., 33, 385 (1904).
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41, 4463 (1947).
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Sons, New York, N. Y., 1932, p. 52.
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(11) D. T. Mowry, M, Renoll, and W. F. Huber, J. Am. Chem. Soc., 68,
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