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TABLE I 

.'Lrylox) urea hlethod hI.p., OC. 

p-Tolyloxyurea A 127-128 
Phenoxyurea A 119-120 

m-Chlorophenox yurea A 121-122 
1-n-Butyl-3-phenoxyurea B 93-94 

l-.;\llyl-3-pheno\yurea €3 105-1 OB 

1-Cyclo hexyl-3-phenoxyurea B 13'3-140 
1-( 2-N aphthyl)-3-phenoqurea €3 158 

1-n-Butyl-3-p-tolyloxyurea B 87-8X 

1-Phenoxy-3-pheiiylurea B 1 54-1 55 

( I  -1nal. Calcd.. C1, 19.00. Foinid. Cl, 18.93. 

Experimental Section3 

p-Tolyloxyamine Hydrochloride.-The method described 
Bunigardner and Lilly4 for phenoxyaniine was employed. A 
niisture of 33.6 g. (0.6 mole) of KOH, 63.8 g. (0.6 mole) of p-  
wesol, 420 nil. of water, and 200 ml. of methylcgclohexane was 
heated under reflux with stirring, and a solution of 17.0 g. (0.15 
niole) of hydroxylamine-0-sulfonic acid in 40 ml. of water was 
added. .;\fter 10 min. the mixture was cooled, the layers were 
.qeparated, and the aqueous phase was extracted with ether. 
The combined organic solutions were washed with 1 ,V S a O H  
and wat~er and were dried (hIgS04). The solut,ion was acidified 
with ethanolic HC1 and the solid which separated was collected. 
The prodwt cwnsisted of 1.9 g. ( 8 % )  of colorless plates, m.p. 
0 6 . 5 O  dec. 

rn-Chlorophenoxyamine hydrochloride colorless plates, 1n.p. 
12X-130° dec., was prepared in 2'5 yield from m-chlorophenol 
and hydroxylamine-0-sulfonic acid by the above method. 

Aryloxyureas. Method &-To a solution of 0.81 g. (0.01 mole) 
of KCXO in 5 nil. of water was added a solution of 0.01 mole of 
an aryloxyamine hydrochloride in 20 id.  of water. A solid 
rapidly separated. The mixture was stirred for 15 min. and 
filtered. 

Method B.-A mixture of 0.01 mole of an aryloxyamine hy- 
drochloride and 10 ml. of 1 -\- NaOH was extracted with ether, 
and the ether solution was dried briefly (KyC03). Then, 0.011 
mole of an organic isocyanate was added. After 1 hr. the solu- 
tion was conceiitrated on a steam bath to an oil which cryst'allized 
upon cooling. The solid was recrystallized from hexane, ben- 
zene, or ethantil. 

The solid was recrystallized from hexane. 

(3) Melting points uere determined in a Hershherg apparatus and are 
uncorrected. 3Iicroanalbses uere performed hy 3Ir. L. 31. Brancone and 
ataff. 

(4) C. L Uumgardner and R. L. Lilly, Chem. I n d .  (London). 559 (1862). 
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1-Alkyl-3-p-tolglsulfonylurea~~ and 1-alkoxy-3-p-tolylsulfonyl- 
ureas4 have been found to have hypoglyceniic activity. On the 
basis of this, the preparation of l-acyl-l-alkoxy-3-( p-tolylsul- 
fony1)ureas as possible hypoglycemic agents has been undertaken. 

p-Toluenesulfonyl isocyanate, prepared by the method out- 
lined by King,a was found to react with N-acetyl-O-n-propyl- 

(1) This investigation was supported by Research Grant E 4173 from the 
Xational Institutes of Allergy and Infectious Diseases, Public Health 
Service. Presented in par t  a t  the 19th i lnnual Northwest Regional Sleeting 
of the American Chemical Society, Spokane, Wash.. June  1964. 

( 2 )  Taken from the bl. 6 .  Thesis of J. D. hIcCown, University of Idaho. 
1964. 

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

(4) Lucius and 13runing:. Belgian Patent 603,268 (April 29, 1960). 
( 5 )  C. King. J .  0i.q. Chem., 26, 352 (1860). 
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Calcd..  %- 
H N 

5.30 18.41 
6.07 16.86 
3.78 15.02 
7.74 13.45 
8.16 12.60 
6.29 14.58 
5.30 12.27 
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5.07 10.07 
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-Found, 70- 
H 

5.31 
6.12 
4.06 
7.93 
8.29 
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5.35 
7.87 
5.20 
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x 
18.57 
16.64 
15.40 
13. 50 
12.54 
14.61 
12.38 
12. 07 
10.16 

hydroxylamine (Ia) ,  K-acet yl-0-allylhydroxylamine (Ib) ,  and 
X-carbethoxy-0-benzylhydroxylamine (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 K-acyl-0-alkylhydroxyl- 
amine. 
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I11 
p-Toluenesulfonyl isocyanate failed to give an addition com- 

pound with N-benzoyl-0-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 11, 1,3-bis-p-tolylsulfonylurea 
with Ia, and the other was a hydrogen-bonded complex I11 of p -  
toluenesulfonamide with Id. Our interpretation of the infrared 
spectrum6 of the former complex led us to suggest structures 11. 
The infrared spectrum of I1 in Nujol had N H  a t  3380 and 3220 
and CO at 1740 and 1630 em.-', while 1,3-bis(p-tolylsulfonyl)- 
urea and N-benzoyl-0-benzylhydroxylamine had KH 3295 and 
C 0  1750, and XH 3297 and CO 1647 cm.-', respectively. The 
lowering of CO and NH absorption frequencies has been found 
in a number of urea inclusion products.'V8 

Experimental Sectiong 

l-Acetyl-l-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-propylhydroxylaminela 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) d l l  infrared spectra were run on a Perkin-Elmer 237 Infracord. 
(7)  A .  R. Caniewski, V. Dabrowski, Z.  Piasek, and T. Urbanski, J .  

(8) G. B. Barlow and P. J. Corish, ibid., 1706 (1959). 
(9) All melting points u-ere 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- 
Insti tut  fiir Bohlenforschung, hliilheim (Ruhr) .  

(10) J. H. Cooley, IT. D. Bills, and J. R.  Throckmorton, J .  Ore. Chem., 
26, 1734 (1960). 

Chem. Soc., 2340 (1962). 




