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nep. 149-50°: 4 6-dichloro-2-nitroaniline!* (65%¢), brown long
needles, nip. 110-111°: 4,6-dichloro-o-phenylenedianine!® (Sn-
ClL-HCI rednetion, 36¢; NaOH-Zn dust rednction in alcohol,
30¢%), colorless shining long needles from water, m.p. 59-60°;
and o-toliene, % p-tolnene-, p-acetamidophenyl,'®  p-amino-
phenyl ¥ and p-bromophenylsulfonamides! were obtained hy
known procednres,

2,3-Dihydroxy-5,7-dichloroquinoxaline was obtained in excel-
lent vield (86¢,) from the carresponding 4,6-dichloro-o-phenylene-
dinniine and oxalic acid hy the procedure of Shriner and Upson's
ax buff-colored shining leaflets:  recrvstallized from ethanol,
u.p. 320°.

Anal.
12.15.

2,3,5,7-Tetrachloroquinoxaline.-—2 3-Dihvdroxy-3, 7-dichloro-
(uinoxaline, on heating with PClL at 160° for 2 hr., was obtained
by a procedure similar to that used by Stevens, ef el Tt wax
converted in 52% vield to 2,3,5 7-tetrachloroquinoxaline, a pale
brown solid:  recrvstallization from ethanol yielded colorless
shinmng long needles, m.p. 114-113°.

Anal. Caled. for CGHLCELN: N 1045, Found: N, 10.20.

Example for Condensations. A. 2,3-Dichloroquinoxaline and
Sulfonamide.~-An intimate mixtire of dichloroquinoxaline
2.0 g, 0.01 mole), o-tohienesutfonamide (1.77 g., 0.01 mole),
KOy (1H g, KT (0.2 g, and copper powder (0.1 g.) was
heated <lowly on an oil bath at 140-145°. The temperature
of the bath was then raised to 180-185° and heating was con-
tied for ¥ hr. A white ervstalline sublimate was noticed on
the sidex nf the flask.  The prodnet was extracted with NaOH
solntion (10¢¢, 40 mbly  The alkaline filtrate was acidified with
dilite acetic acid. The precipitate thus obtained was filtered
ott. washed. and ervstallized from acetic acid (Norit) to give
2-Co-methylbenzenesulfonamido i-3-chlorogninoxaline  (3.02 g,
6.9, ) ax orange-vellow shining stont needles, ni.p. 251--253°,

B. 2,3,5,7-Tetrachloroquinoxaline and Sulfonamide.--Tetra-
chbhroguinoxaline (1.0 g., 0.0027 mole), o-toluenesulfonamide
(10.638% g., 00027 moley, KI (0.5 ¢.), and copper powder (0.1 g.)
were heated imtially at 100-105° and then at 145-150° for 7 hr.
A vellowish white sublimate was observed on the sides of flask.
The product wax cooled and extracted with water. The clear
filtrnte was acidified with glacial acetic acid. The precipitate
was collected and ervstallized from ethanol as green shining
crvslals,

Caled. for CHCLN.O.: N 12,13, Found: N,

(117 R. S, Datta anlt 1L KL Mitter, J. dm. Chem. Sor.. 41, 2036 (1610),

(12y 8, I1. Dandeecannker aml (. 3. Desai: Indian J. Ckem., 1, 208
(1163).

(031 AL L Viged, N Textlink of Prartiral Organic Cliemistry,” Lyng-
nans, Creen awl Co,, London, 1951 (a) pp. 780-782; (b) p. 871.

(11 Fo R Huwtress and 17 1L Carten, J. Am. Chem. Soc., 62, 511 (1040).

1A R L. Shriner sl ROW, Upson, hid,, 68, 2277 (1941).

(Diy J. R Stevens, I Pfister, [ID, and IS, Wolf, ihid., 68, 1635 (1946).
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An etficient and novel conversion of 5H-dibenzola,d]-10,11-
dihvdrocyelohepten-5-one (I) to its 10,11-dehydro derivative
ITI can be effected by PCl; in refhixing benzene. A red crystal-
e dibenzotropylihun ion gpecies formmlated as I1 1s fornied as
an intermiediate.! The latter on  decomposition with water
vields TIT (X = H), whereas thermal decomposition affords
the chloro derivative TIT(X = Ch).

1) For aunther exaanple of dibenzotrmpylimo ion see G. Berti, J. O,
Chene., 22, 230 (1157,
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Experimental Section®

Reaction of 5H-Dibenzo[a,d]-10,11-dihydrocyclohepten-5-one
with Phosphorus Chlorides.-—To & solution of 25.0 g. af dibenzo-
[a,d}eveloheptadien-n-one (1) in 2.5 ml. of POCL and 50 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 sohition resulted and u erystalline
complex slowly separated accompanied by evolniion of HCL
At the end of the reflnx period (3 hr.), the reaction mixture was
chilled to 10° and the dark red complex was solated by filira-
tion aund 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 solntion of
300 mb. of 5:1 methanol=water. The complex was added at
sinch a4 rate as {o maintain gentle ebnllition. The aqueous
methanol sohition of the product was allowed 1o cool slowly
with stirring and was finally chilled to 10°. The crystalline
product was isolated by filtration, =ucked dry on the filter,
washed with 50 ml. of water, and air dried; vield, 20.2 g. of di-
betizo[a,d] cycloheptatrien-s-one (111, X = H): colorless needles.
m.p. 84-86° (micro hot stage). From the mother hgnors there
was obtained, after recrystallization front methanol, an additional
1.0 g. of IIT (X = H), nearly colorless needles, m.p. 82-85°
(micro hot stage), 1otal yield 21.2 g. (85¢C). Thix material
was found to be identical with anthentic TIITH (X = H).3

‘10-Chloro-5H-Dibenzo|a,d]|cyclohepten-5-one (III, X = (Ci:. -
A 0.5-g. sample of the crystalline red complex obtamned from the
reaction of I with PCl, was heated for 1 hr. at 100° in eacuo
( ~30-mn. water pump). The cooled reaction residne on tritu-
ration with acetic acid deposited TII (X = Cl) which melted after
recrystallization from methanol at 125--120.5°, A« (xoociane)
252 nig (e 1338) and 303 mu (e 540).  The n.anr. spectrum is in
agreement with structure INT (X = CI).

Anal.  Caled. for CHClO: C, 74.85; H, 3.77;
Found: (%, 74.84; H, 3.79; Cl, 14.83.

CL 1450,

12y Melting points were taken on a wicro hot stage and are vorreeted,
Ultravinlet spectra were measired on a Cary reconling spectrovhntomerrr,
(3) W, Treilis arnd H. J. Klinkharmner, Chvpi. Ber.. 84, 671 (1051,
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Sulfonylireas have won wide acceptance in the treatment of
maturity-onset diabetes.! TRecently a sulfenylnrea has hecn
reported? to produce hypoglycemia in rabbits.  In this communi-
cation, we describe the synthesis of nine aryloxyureas, a class
of compounds which may be considered to be analogs of sulfonvl-
1reas.

The aryloxynreas were prepared by the reaction of an arvioxy-
amine hydrochloride and potassinm c¢yanate or an organic iso-
cyvanate and are crystalline solids which are readily soluble v
dilite agneons sodinm carbonate (see Table T).

(1} W. C, Cutting, “Handbonk of Pharmacology.” Sppleton-Ceniury -
Crofts New York. N. Y., 1464, p. 374

i2) Y. Nitta, N. Amln, Y. Ikeila, M. Koiyuini, awl A, Shinga, J. Phamn.
Ser. Japaxn, 82, 101 (1862),
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TasLE I
Caled., % Found, %————
Aryloxyurea Method M.p. °C. Formula C H N C H N

Phenoxyurea A 119-120 C;HgN,O» 55.25 5.30 18.41 54.95 5.31 18.57
p-Tolyloxyurea A 127-128 CsHoN,0: 57.82 6.07 16.86 57.62 6.12 16.64
m-Chlorophenoxyurea A 121-122 C;H;CIN,O,2 45.05 3.78 15.02 53.39 4.06 15.40
1-n-Butyi-3-phenoxyurea B 03-94 CiuHigNO; 63 .44 7.74 13.45 63.17 7.93 13.50
1-n-Butyl-3-p-tolyloxyurea B B7T-8% CpHisN:Oy 64.84 8.16 12.60 65.15 8.29 12.54
1-Allyl-3-phenoxyurea B 105-106 CieH1a N0y 62.43 6.29 14.38 62.50 6.42 14.61
1-Phenoxy-3-phenylurea B 1534-155 CisH12N0, 65.41 5.30 12.27 68.74 5.35 12.38
1-Cyclohexyl-3-phenoxyurea B 139-140 CisHisN20, 66.64 7.74 11.96 67.04 7.87 12.07
1-(2-Naphthy!)-3-phenoxyurea B 158 CiH1 N0, 73.36 5.07 10.07 73.41 5.20 10.16

o Anal. Caled.: C},19.00. Found: Cl, 18.93.

Experimental Section®

p-Tolyloxyamine Hydrochloride—The 1method described
Bumgardner and Lilly* for phenoxyamine was employed. A
mixture of 33.6 g. (0.6 mole) of KOH, 63.8 g. (0.6 mole) of p-
cresol, 420 ml. of water, and 200 ml. of methylc¢yclohexane was
heated under reflux with stirring, and a solution of 17.0 g. (0.15
nole) of hydroxylamine-O-sulfonic acid in 40 ml. of water was
added. After 10 min. the mixture was cooled, the layers were
separated, and the aqueous phase was extracted with ether.
The combined organic solutions were washed with 1 N NaOH
and water and were dried (MgSO,). The solution was acidified
with ethanolic HCl and the solid which separated was collected.
The product consisted of 1.9 g. (8%) of colorless plates, m.p.
06.5° dec.

m=Chlorophenoxyamine hydrochloride colorless plates, m.p.
128-130° dec., was prepared in 29 yield from m-chlorophenol
and hydroxylamine-O-sulfonic acid by the above method.

Aryloxyureas. Method A.—To a solution of 0.81 g. (0.01 mole)
of KCNO in 3 ml. of water was added a solution of 0.01 mole of
an aryloxyamine hydrochloride in 20 ml. of water. A solid
rapidly separated. The mixture was stirred for 15 min. and
filtered. The solid was recrystallized from hexare.

Method B.—A mixture of 0.01 mole of an aryloxyamine hy-
drochloride and 10 ml. of 1 ¥V NaOH was extracted with ether,
and the ether solution was dried briefly (K.COs;). Then, 0.011
mole of an organic isocyanate was added. After 1 hr. the solu-
tion was concentrated on a steam bath to an oil which crystallized
upon cooling. The solid was recrystallized from hexane, ben-
zene, or ethancl.

(3) Melting points were determined in a Hershberg apparatus and are
uncorrected. Microanalyses were performed by Mr. L. M, Brancone and
staff.

(4) C. L. Bumgardner and R. L. Lilly, Chem. Ind. (London), 559 (1962).

1-Acyl-1-alkoxy-3-(p-tolylsulfonyl)ureas!
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1-Alkyl-3-p-tolylsulfonylureas® and 1l-alkoxy-3-p-tolylsulfonyl-
ureas* have been found to have hypoglycemic activity, On the
basis of this, the preparation of l-acyl-1-alkoxy-3-(p-tolylsul-
fonyl)ureas as possible hypoglycemic agents has been undertaken.
p-Toluenesulfony! isocyanate, prepared by the method out-
lined by King,® was found to react with N-acetyl-O-n-propyl-

(1) This investigation was supported by Research Grant E 4173 from the
National Institutes of Allergy and Infectious Diseases, Public Health
Service, Presented in part at the 19th Annual Northwest Regional Meeting
of the American Chemical Society, Spokane, Wash., June 1964,

(2) Taken from the M. 8, Thesis of J. D. McCown, University of Idaho,
1964,

(3) F. G. McMahon, Advances in Chemistry Series. No. 45, American
Chemical Society. Washington, D. C., 1964, p. 102.

(+) Lucius and Bruning, Belgian Patent 603,268 (April 29, 1960).

(3) C. King, J. Org. Chem., 35, 352 (1960).

hydroxylamine (Ia), N-acetyl-O-allylhydroxylamine (Ib), and
N-carbethoxy-O-benzythydroxylamine (Ic¢) to give the expected
addition compounds. The only chemical property of these ad-
ducts that has been observed was their hydrolysis with boiling
water to p-toluenesulfonamide and the N-acyl-O-alkylhydroxyl-
amine,

RCONHR'
Io, R = CHy; R' = n-CH,
b,R = CH;: R’ = CH,=CHCH,
¢, R = OC;Hs, R/ = CaHscHg
d, R = 05H5; R/ = CsH5CH2

CHa—@—SOQ—l\II—(lf—NHsoz—@—CH;;
0
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p-Toluenesulfonyl isocyanate failed to give an addition com-
pound with N-benzoyl-O-benzylhydroxylamine (Id) under the
same conditions used with the other hydroxylamines. Instead
two complexes were isolated. The analysis of one showed it to
be a hydrogen-bonded complex II, 1,3-bis-p-tolylsulfonylurea
with Ta, and the other was a hydrogen-bonded complex IIT of p-
toluenesulfonamide with Id. Our interpretation of the infrared
spectrums® of the former complex led us to suggest structures II.
The infrared spectrum of IT in Nujol had NH at 3380 and 3220
and CO at 1740 and 1630 cm.~!, while 1,3-bis(p-tolylsulfonyl)-
urea and N-benzoyl-O-benzylhydroxylamine had NH 3295 and
CO 1750, and NH 3297 and CO 1647 cmi.~!, respectively. The
lowering of CO and NH absorption frequencies has been found
in a number of urea inclusion products.®#

Experimental Section?

1-Acetyl-1-propoxy-3-( p-tolylsulfonyl)urea.—A solution of 5.7
g. (0.029 mole) of p-toluenesulfonyl isocyanate and 3.39 g. (0.029
mole) of N-acetyl-O-n-propylthydroxylamine® was refluxed for
1 hr. The solvent was evaporated under reduced pressure on a
water bath, and the residual oil was crystallized from ether-
petroleum ether (b.p. 30-60°) to give white needles. A pure

(6) All infrared spectra were run on a Perkin-Elmer 237 Infracord.

(7) A, R. Caniewski, V. Dabrowski, Z. Piasek, and T. Urbanski, J.
Chem. Soc., 2340 (1862).

(8) G. B. Barlow and P. J. Corish. ibid., 1706 (1959).

(9) All melting points were determined using capillary tubes, 2 X 90
mm., in an A. H. Thomas melting points apparatus. The microanalyses
were by Alfred Bernhardt, Mikroanalytisches Laboratorium, Max-Planck-
Institut fiir Kohlenforschung, Miitheim (Ruhr).

(10) J. H. Cooley. W. D. Bills, and J. R. Throckmorton, J. Org. Chem.,
25,1734 (1960).



