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methylamine® (20 ml.). The fusk was heated until the tem-
perature of the contents reached about 210°. The residue
(viscous brown oil) was cooled, dissolved in hot 957, ethanol,
decolorized with Norit A, and filtered. On cooling, 5.5 g. (56¢7)
of white woolly crystals, m.p. 147-150°, was obtained. Two
recrystallizations from the same solvent raised the melting point
to 154-155° (short woolly needles).
Anal. Caled. for CHi:NOy: C, 60.21; H, 6.10; N, 5.01.
Found: C, 60.32; H, 6.30; N, 5.21.
N-Methyl-2-(3,5-dimethoxy-4-hydroxypheny!)succinimide
(1V).—The reaction was carried out as for III. From I (10 g.,
0.037 mole), IV (8.4 g., 667,) was obtained as vellowish white
crystals, m.p. 183-186°. Two recrystallizations, using Norit
A once for decolorization, raised the melting point to 186-187°,
white crystals.
Anal. Caled. for CHNO;:
Found: C, 58.67; H, 5.76: N, 7

C, 58.87; H, 5.66: N, 5.25.

9.

{5y C. A. Miller and L. M. Long, J. Adm. Chem. Soc., 18, 4845 (1951).

Synthesis of Some Hydroxylamine Derivatives

of Pyrimidines and Purines!

Pavrnine K. CHaxc

Department of Pharmacology, Yale University School of Medirine,
New Haven, Connecticut

Received July 27, 1965

Because of interest in orotic acid analogs in this laboratory,?
6-N-hydroxylaminouracil (I) and uracil-6-hydroxamic acid (IT)
have been synthesized. 6-N-Hydroxylaminopurine ribonucleo-
side (I1I) was regarded as an analog of adenosine, because 6-N-
hydroxylaminopurine? is active as an analog of both adenine and
hypoxanthine.*

2,4-Dimethoxy-6-chloropyrimidine®® failed to resct with
hydroxylamine; however, the demethylated derivative, 6-chloro-
uracil,” reacted smoothly with hydroxylamine to give I. Com-
pound II was prepared from methyl orotate,® whereas 111 was
prepared from 6-chloropurine ribonucleoside’ and hydroxyl-
amine.

Experimental Section®

6-N-Hydroxylaminouracil (I).—A solution of KOH (11.2 g.,
(0.2 mole) in ethanol (40 ml ) was added to a solution of hydroxyl-
amine hydrochloride (12 g., 0.17 mole) in boiling ethanol (200
ml.). The precipitated KCl was filtered. 6-Chlorouracil”
(1 g., 0.007 mole) was added to the solution of hydroxylamine.
The mixture was refluxed for 1 hr. and allowed to cool to room
temperature with stirring (1 hr.). The product, which separated
as a solid, was washed with water and ethanol to give analytically
pure I (0.73 g., 74%), m.p. 280° dec., A257 264 mu (e 6250).

Anal.  Caled. for CiH;N;O0p: C, 33.57, H, 3.52; N, 29.36.
Found: C,33.56; H, 3.77; N, 29.25.

Uracil-6-hydroxamic Acid (IT).—A mixture of methyl orotate®
(1.25 g., 0.0074 mole), NH,OH-HCI (1.4 g., 0.02 mole), and water
(10 ml.) was cooled to 0°.  With stirring, NaOH (12.5 .V, 3.6 ml.)
was added to the mixture dropwise at 3°. The now clear solu-

(1) This work was supported by a grant (CA-02817) from the National
C'ancer Institute, U. 8. Public Health Service.

(2) R. E. Handschumacher, Cancer Res., 28, 643 (1963).

(3) A. Giner-Sorolla and A. Bendich, J. Am. Chem. Soc., 80, 3332 (1938).

(4) A. C. Sartorelli, A. L. Bieber, P. K. Chang, and G. A. Fischer, Bio-
chem. Pharmacol., 18, 507 (1964).

(5) H.J. Fisher and T. B. Johnson, J. Am. Chem. Soc., 54, 727 (1932).

(8) S. B. Greenbaum and W. L. Holmes, bid., 76, 2899 (1954).

(7) J. P. Horwitz and A. J. Tomson, J. Oryg. Chem., 26, 3392 (1962).

(8 J. J. Fox, N. Yung, and 1. Wempen. Biochem. Biophys. Acta, 28,
295 (1957).

(9) B. R. Baker, K. Hewson, H. J. Thomas, and J. A. Johnson, Jr.,
J.Org. Chem., 22, 954 (1957).

(10) Melting points were determined in a capillary tube in a copper block
and are corrected. Mlicroanalyses were performed by Schwarzkopf Micro-
analytical Lahoratories, Woodside, N. Y.. and by Midwest Microlab. Inc.,
Indianapolis, Ind.
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tion was adjusted to pH & with concentrated HCL.  Crude 11,
which separated out as a vellow solid, was recrystallized from
water to vield the monohydrate (1.2 g., 8697), m.p. 230° dec.,
AHZ 974 myu (e T420). It was recrystallized twice from water to
give the analytical sample.

Anal.  Caled. for CsHeN;3;Oi-HyO [sample dried at 60° (0.1
mm.)]: C,31.75; H,3.73; N,22.22. Found: C,31.72: H, 3.99;
N, 22.29. Caled. for C;H; N30, [sample dried at 120° (0.1 mm.)]:
C, 35.10. H, 2.95: N, 24.56. Found: C(, 35.22: H. 3.15: N,
24.37.

6-N-Hydroxylamino-9-3-p-ribofuranosylpurine (III).—To =«
solution of hydroxylamine hydrochloride (0.7 g., 0.01 mole) in
boiling ethanol (10 ml.) was added a solution of KOH (0.56 g.,
0.01 mole) in ethanol (3 ml.). The precipitated KCI was filtered.
6-Chloro-9-3-p-ribofuranosylpurine?-'t (0.286 g., 0.002 mole),
dissolved in ethanol (20 ml), was added to the solution of
NH;OH. The mixture was refluxed for 1 hr. and then concen-
trated in vacuo at 40°.  The residue (412 mg.) was recrystallized
from hot ethanol to vield the pure product (200 mg., 707.), m.p.
195° dec., A2 262.5 mu (e 16,700). The analytical sample wus
recrystallized once more from ethanol.

Anal. Caled. for CiHisN3Os: C, 42.40: H, 4.63:
Found: (,42.42: H,4.77: N, 24.04.

N, 2472

i111 Purchased from Cyvelo Chemical Corp., Los Angeles, Calif.

Quinoxaline Sulfonamides

. H. DaspeEcaoNkER AND C. K, Musta

Department of Chemistry, Karnatak University,
Dharwar, India

Received June 16, 1965

The development of the field of chemotherapy has more re-
cently led to a renewed interest in the quinoxalines in connection
with their potential values as pharmaceuticals.!™® We have
synthesized some halogenated quinoxaline sulfonamides in view
of the reported effect of chlorine atoms on the activity of quin-
oxalines.$

Sulfonamides on condensation with 2,3-dichloroguinoxaline
using the procedure of Wolf, et al.,” gave disulfonamide deriva-
tives when 2 moles of sulfonamide was used, and a mixture of
predominantly mono- and small amounts of disulfonamides
when 1 mole of sulfonamide was employed. The reaction of
sulfanilamide and 2,3-dichloroquinoxaline confirmed the findings
of Wolf and co-workers” and Platt and Sharp® that the free amino
group does not take part in condensation.

2,3-Dichloroquinoxaline on reaction with benzamide in dif-
ferent ratios gave only 2,3-dibenzamidoquinoxaline under similar
conditions. Acetamide, on heating with dichloroguinoxaline
at 130° or refluxing in ethanol, afforded a mixture of products,
with or without chlorine. Interaction of sodamide with di-
chloroquinoxaline in boiling toluene either in a stoichiometrie
ratio or with an excess gave a mixture of unidentifiable products.

Experimental Section

2,3-Dihydroxyquinoxaline® (9197, white needles, m.p. 320°;
2,3-dichloroquinoxaline!® (75%%), colorless shining long needles,

(1) R. M. Acheson, J. Chem. Seec., 4731 (1956).

(2) O. Gawron, and P. E. Spoerri, J. Am. Chem. Soc., 67, 514 (1945).

(3} R. H. Mizzoni and P. It. Spoerri, 1bid., 67, 1652 (1945).

(4) K. Pfister, III, A. P. Sullivan, J. Weijlard, and M. Tishler, {tid.,
78, 4955 (1951).

(5) J. Weijlard and M. Tishler, U. 3. Patent 2,404,199 (July 16, 1946);
Chem. Abstr,, 40, 6100 (1946).

(68} A. F. Crowther, I'. H. =, Curd, D. GG, Davey, and (. %, Rtacey, J.
Chem. Soc., 1260 (1949).

(7y ¥.J. Wolf, K. Pfister, 111, R. H. Beutal, R. M. Wilson, (C, A, Robinson,
and J. R. Stevens, J. Am. Chem. Soec., T1, 6 (1949).

(8) B. C. Platt and T. M. Sharp, J. Chem. Soe., 2129 (1948).

(9) M. A. Phillips, ib4d., 1143 (1931); 2393 (1928).

(10) O. Hinsberg and J. Pollak, Ber., 28, 784 (1896).
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nep. 149-30°; 4,6-dichloro-2-nitroaniline!* (6573, brown long
needles, m.p. 110-111°: 4,6-dichloro-o-phenylenediamine!? (Sn-
Cl,—HC! reduction, 36¢; NaOH-Zn dust reduction in alcohol,
30¢7), colorless shining long needles from water, m.p. 59-601°;
and  o-toluene, s p-toluene-, p-acetamidophenyl,t® p-amino-
phenyv] 18 and p-bromophenvisulfonamides’™ were obtained by
known procedures.

2,3-Dihydroxy-5,7-dichloroquinoxaline was obtained in excel-
lent vield (86, ) from the corresponding 4,6-dichloro-o-phenvlene-
diaamine and oxalie acid by the procedure of Shriner and Upsont?
as buff-colored shining leaflets: recrvstallized from ethanol,
m.p. 320°.

Anad.
12,17,

2,3,5,7-Tetrachloroquinoxaline.—2,3-Dihvdroxy-5,7-dichloro-

quinoxaline, on heating with PCl; at 160° for 2 hr., was obtained
by a procedure similar to that used by Stevens, ef al.¥6 It wax
converted in 52% vield to 2,3,5,7-tetrachloroquinoxaline, a pale
brown solid; recrvstallization from ethanol yielded colorless
shining long needles, m.p. 114-115°.

Anal. Caled. for CGH2CLN,: N, 10,45, Found: N, 10.20.

Example for Condensations. A. 2,3-Dichloroquinoxaline and
Sulfonamide.—~An intimate mixture of dichloroquinoxaline
(2.0 g, 0.01 mole), o-toluenesulfonamide (1.77 g., 0.01 mole),
KLCO (15 go, KT (0.2 g, and copper powder (0.1 g.) was
heated <lowly on an oil bath at 140-145°. The temperature

Caled. for CHCLNO.: N, 1213, Found: N,

of the bath was then raised to 180-185° and heating was con-
timied for 7 hr. A white ervstalline sublimate was noticed on
the sides of the flask.  The product was extracted with NaOH
solution (10¢,, 50 ml.). The alkaline filtrate was acidified with
dilite acetic acid. The precipitate thus obtained was filtered
off, washed, and crvstallized from acetic acid (Norit) to give
2-(o-methylbenzenesulfonamidoi-3-chloroquinoxaline  (3.02 g,
6:5.5¢, ) ax orange-vellow shining stout needles, m.p. 251-253°.

B. 2,3,5,7-Tetrachloroquinoxaline and Sulfonamide.--Tetra-
chloroquinoxaline (1.0 g., 0.0027 mole), o-toluenesulfonamide
(0688 g., 0.0027 mole), K1 (0.5 g.), and copper powder (0.1 g.)
were heated initially at 100-105° and then at 145-150° for 7 hr.
A vellowish white sublimate was observed on the sides of flask.
The product was cooled and extracted with water. The clear
filtrate was acidified with glacial acetic acid.  The precipitate
was collected and ervstallized from ethanol as green shining
ervstals,

(11; R. = Datta and !H. X, Mitter, .J. dm. Chem. Soc.. 41, 2036 (1919),

(123 R, H, Dandegaonker and G. B. Desai; Indian J. Chem., 1, 208
(1463).

(13 AL 1L Vogel, 8 Texthook of Practical Organie Chemistry,” Long-
mans, Green and Co., London, 1451:  (a) pp. 780-782; (b) p. 871.

(11 F. R. Huntress and 1. H, Carten, J. Am. Chem. Soc., 62, 511 (1940).

(15 R. L. Shriner and R. W, Upson, thid.. 68, 2277 (1941).

(163 J. R. Stevens, IS, Pfister, 111, and F. J. Wolf, ibid., 68, 1635 (1946).

Transformation Products of 5H-Dibenzo-

[ayd]-10,11-dihydrocyclohepten-5-one

H. L. Suates axp N, L. WENDLER

Merck Sharp & Dohine Research Laboralories,
Division of Merck & Co., Inc., Rahway, New Jersey

Recetved June 7, 1965

An efficient and novel conversion of 5H-dibenzola,d]-10,11-
dihydrocyelohepten-5-one (I) to its 10,11-dehydro derivative
11T can be effected by PCI; in refluxing benzene. A red crystal-
line dibenzotropylium ion species formulated as II is formed as
an intermediate.! The latter on decomposition with water
vields ITT (X = H), whereas thermal decomposition affords
the e¢hloro derivative ITT(X = CL.

(1) VYor another example of dibenzotropslinm ion see G, Berti, J. Org
Chem., 22, 230 (1057).
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Experimental Section®

Reaction of 5H-Dibenzo|a,d]-10,11-dihydrocyclohepten-5-one
with Phosphorus Chlorides.—To a solution of 25.0 g. of dibenzo-
[a,d}eveloheptadien-3-one (I} in 2.5 ml. of POC and 30 ml. of
dry benzene was added 75 g. of PCl; (3 equiv.) and the mixture
was stirred under reflux for 2.5 hr. with protection from moisture.
After ca. 15 min. a clear red solution resulted and a crystalline
complex slowly separated accompanied by evolution of HCL
At the end of the reflux period (3 hr.), the reaction mixture wus
chilled to 10° and the dark red complex was isolated by filtra-
tion and washed twice with 25 ml. of dry benzene. The red com-
plex (hygroscopic) was decomposed by portionwise addition
(highly exothermic reaction) to a vigorously stirred solution of
300 ml of 5:1 methanol-water. The complex was added at
such o rate as to maintain gentle ebullition.  The agueous
methanol solution of the product was allowed to cool slowly
with stirring and was finally chilled to 10°. The crystalline
product was isolated by filtration, sucked dry on the filter,
washed with 50 ml. of water, and air dried; vield, 20.2 g. of i-
benzo[a,d]cycloheptatrien-5-one (I1T, X = H); colorless needles.
nLp. 84-86° (micro hot stage). From the mother liguors there
was obtained, after recrystallization from methanol, an additional
1.0 g. of IIT (X = H), nearly colorless needles, m.p. 82-83°
(micro hot stage), total vield 21.2 g. (8577). This material
was found to be identical with authentic TIT (X = H).?

10-Chloro-5H-Dibenzo [a,d] cyclohepten-5-one (III, X = Cl).-
A 0.5-g. sample of the crvstalline red complex obtained from the
reaction of 1 with PCl, was heated for 1 hr. at 100° in eacuo
{ ~30-mm. waier pump). The cooled reaction residue on tritu-
ration with acetic acid deposited TIT (X = C1) which melted after
recrystallization from methanol at 125-126.5°, Auux (soociane)
252 my (e 1358) and 303 mu (e 540).  The w.anr. spectrum s in
agreement with structure IIT(X = Cl).

Anal. Caled. for CHClO: C, 74.85; H, 3.97;
Found: (},74.84; H, 3.79; Cl, 14.83.

Cl, 1475,

(2) Melting points were taken on a micro hot stage and are corrected,
Ultraviolet spectra were measured on a Cary recording spectrophotomerer,
(3) W. Treibs and H. J. Klinkhammer, Chem. Ber., 84, 671 (10510,

The Synthesis of Aryloxyureas

Vicror J. Baver axp Harry P Davavntax

Organic Chemical Research Section, Lederle Laboraiorics,
A Division of American Cyanamid Company, Pearl River, New York

Received June 23, 1965

Sulfonylureas have won wide acceptance in the treatment of
maturity-onset diabetes.! TRecently a sulfenylurea has been
reported? to produce hypoglycemia in rabbits.  In this commumi-
cation, we describe the synthesis of nine aryloxyureas, a class
of compounds which may be considered to be analogs of sulfonyi-
ureas.

The aryloxyureas were prepared by the reaction of an arvloxy-
amine hydrochloride and potassium cyanate or an organic iso-
cyanate and are crystalline solids which are readily soluble in
dilute aqueous sodium carbonate (see Table I).

(1) W. C. Cutting, ""Handbook of Pharmacology.” Sppleton-Century -
Crofts New York. N. Y., 1964, p. 374,

(2) Y. Nitta, N. Ando, Y. Tkeda, M. Koivumi, and A, Shioga, J. Pharu.
Soc. Japan, 82, 191 (1962).



