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in.]). 149-50°; 4,(j-dichloro-2-nitroanilinen (65 ' f ), brown long 
needles, m.p. 110-111°: 4,6-diohloro-o-phenylenediamine12 (Sn-
Cl^-HCl reduction, 369c; NaOH-Zn dust reduction in alcohol, 
:>0ry), colorless shining long needles from water, m.p. 59-60°; 
and o-toluene,1** p-toluene-, p-acetamidophenyl,I3» p-amino-
phenyl,13'1 and p-bromophenylsulfonamides1'1 were obtained by 
known procedures. 

2,3-Dihydroxy-5,7-dichloroquinoxaline was obtained in excel­
lent yield (Sflr, ) from the corresponding 4,6-dichloro-o-phenylene-
diamine and oxalic acid by the procedure of Shriner and Upson15 

us buff-colored shining leaflets: recrvstallixed from ethanol, 
m.p. 320°. 

Anal. Calcd. tor C,H4C12X.>()..: X, 12.1:!. Found: X, 
12.17. 

2,3,5,7-Tetrachloroquinoxaline.—2J3-IJihydroxy-5,7-dichloro-
quinoxaline, on heating with PCL at 160° for 2 hr., was obtained 
by a procedure similar to that used by Stevens, el al.u If was 
converted in 52r-( yield to 2,3,5,7-fetrachloroquinoxaline, a pale 
brown solid; recrystallization from ethanol yielded colorless 
shining long needles, m.p. 114-115°. 

Anal. Calcd. for (\H,>C14N,>: X, 10.45. Found: X, 10.20. 
Example for Condensations. A. 2,3-DichIoroquinoxaline and 

Sulfonamide.—An intimate mixture of diehloroquinoxaline 
1 '2.0 g., 0.01 mole), o-toluenesulfonamide (1.77 g., 0.01 mole), 
K-CO3 (1.5 g.), KI (0.2 g.), and copper powder (0.1 g.) was 

lowly on an oil bath at 140-145°. The temperature 
ith was then raised to 180-185° and heating was con-
>r 7 hr. A white crystalline sublimate was noticed on 
of the flask. The product was extracted with XaOH 

, 50 ml.). The alkaline filtrate was acidified with 
icid. The precipitate thus obtained was filtered 

', KI ( 
heatei 
of the 
tinned for 7 
the sides of 
solution ('10 
dilute acetic 
off. washed, and crystallized from acelic acid (Xorit) to give 
2-(o-me1hylbenzenesulfonaniido t-3-ehloroquinoxaline (3.02 g., 
65.5' ' ,) as orange-yellow 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 
(0.038 g.. 0.0027 mole), Kl (0.5 g.), and copper powder (0.1 g.) 
were heated initially at 100-105° and then at 145-150° for 7 hr. 
A yellowish 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 crystallized from ethanol as green shining 
crystals. 
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Experimental Section'2 

Reaction of 5H-Dibenzo[a,(/]-10,ll-dihydrocyclohepten-5-one 
with Phosphorus Chlorides.—To a solution of 25.0 g. of dibenzo-
|a,(flcycloheptadien-5-one (I) in 2.5 ml. of POCls and 50 ml. of 
dry benzene was added 75 g. of PCU (3 equiv.) and the mixture 
was stirred under reflux for 2.5 hr. with protection from moisture. 
After co. 15 min. a clear red solution resulted and a crystalline 
complex slowly separated accompanied by evolution of HC'l. 
At the end of the reflux period (3 hr.), the reaction mixture was 
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 a rate as to maintain gentle ebullition. The aqueous 
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; yield, 20.2 g. of di-
behzo[a/i]cycloheptatrien-5-one (I'll, X = H); colorless needles, 
m.p. 84-86° (micro hot stage). From (he mother liquors there 
was obtained, after recrystallization from methanol, an additional 
1.0 g. of I I I (X =•- H), nearly colorless needles, m.p. 82-85° 
(micro hot stage), total yield 21.2 g. (85'','). This material 
was found to be identical with authentic I I I (X -- H).3 

10-Chloro-5H-Dibenzo[a,(i]cyclohepten-5-one (III, X = CI).-
A 0.5-g. sample of the crystalline red complex obtained from the 
reaction of I with PCI;, was heated for 1 hr. at 100° in vacuo 
( ~30-mm. water pump). The cooled reaction residue on tritu­
ration with acetic acid deposited I I I (X = CI) which melted after 
recrystallization from methanol at 125-126.5°, Xmi,x (iMioclane; 
252 niyu (e 1358) and 303 m,u (« 540). The n.m.r. spectrum is in 
agreement with structure I I I (X = CD. 

Ami. Calcd. for C15H9C10: C, 74.85; H, 3.77; CI, 14.73. 
Found: C, 74.84; H,3.79; CI, 14.83. 

(2) Mel t ing points were t a k e n on a micro ho t s tage and are correc ted . 
Ul t raviole t spec t ra were measured on a Gary recording spec t ropho tome te r . 
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An efficient and novel conversion of 5H-dibenzo[a,d]-10,ll-
dihydrocyclohepten-5-one (I) to its 10,11-dehydro derivative 
III can be effected by PCU in refluxing benzene. A red crystal­
line dibenzotropylium ion species formulated as I I is formed as 
tin intermediate.1 The latter on decomposition with water 
yields I I I (X = H), whereas thermal decomposition affords 
the chloro derivative III (X = CI). 

(1) l ;or a n o t h e r example, of d i h e n / o t r o p y l i u m ion see G. I ter t i , J. (ha. 
Chem.. 22, 230 (1957). 
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Sulfonylureas have won wide acceptance in the treatment of 
maturity-onset diabetes.1 Recently a sulfenylurea has been 
reported2 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 sulfonyl­
ureas. 

The aryloxyureas were prepared by the reaction of an aryloxy-
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) . 
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Crofts New Y o r k . N". Y., 1964, p. 374. 

(2) Y. N i t t a , N. Ando , V. Ikeda , M. Koiyumi , and A. Shioga, ,/. I'ha 
Hoc. Japan, 82 , 1(11 (19621, 


