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The synthesis is reported of 2-araino-5-chloro-6-hydroxybenzoxazole and 5-chloro-6-hydroxy-2-benzoxazolin-
one, metabolic products of 2-amino-o-chlorobenzoxazole and o-chloro-2-benzox.azolinone, respectively. These 
metabolites, as well as the corresponding 6-methoxy derivatives, have little, if any, of the skeletal muscle relaxant 
activity of the parent compounds. 

Couney, Trousof, and Burns2 reported that 2-amino-
o-chlorobenzoxazole3 and 5-chloro-2-benzoxazolinone4 

are metabolized in man primarily to hydroxylated com
pounds in which the ring system remains intact. Ear
lier, Gressly and Nencki6 reported that 2-benzoxazo-
linone is metabolized in the dog to a hydroxylated 
compound, Bray, Clowes, and Thorpe6 stated that 
2-benzoxazolinone is metabolized in the rabbit to 6-
hydroxy-2-benzoxazolinone, and assigned the position 
of the hydroxyl group on the basis of qualitative tests 
on the sulfuric acid hydrolysis product of the metabolite. 
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In view of the fact that electrophilic substitution 
reactions take place in the 6-position of 2-amino-
benzoxazoles and 2-benzoxazolinones,v~9 it seemed most 
likely that biological hydroxylation does, in fact, occur 
in the 6-position. Accordingly, the 6-hydroxy deriva
tives of 2-amino-5-chlorobenzoxazole and 5-chloro-2-
benzoxazolinone were prepared for comparison with 
the metabolites isolated by Conney, Trousof, and Burns. 

Compounds IV and VI were prepared by treating 
4-amino-6-chlororesorcinol (V) with cyanogen bromide 

(1) Presented at the Fourth Delaware Valley Regional Meeting of the 
American Chemical Society, Philadelphia, Penna., January 25, 1962. 

(2) A. H. Conney, N. Trousof, and J. J. Burns, J. Pharm. Exptl. Therap., 
128, 340 (1960). 

(3) Zoxazolamine, Flexin®. 
(4) Chlorzoxazone, Paraflex®. 
(5) 0 . Gressly and M. Nencki, Monatsh. Chem., 11, 252 (1890). 
(6) H. G. Bray, R. C. Clowes, and W. V. Thorpe, Biochem. J., 51, 70 

(1952). 
(7) R. L. Clark and A. A. Pessolano, J. Am. Chem. Soc, 80, 1662 (1958). 
(8) D. F. Marsh, J. Sam, and J. N. Plampin, British Patent 829,164 (1960). 
(9) R. D. Desai, R. F. Hunter, and A. R. K. Kballdi, J. Chem. Soc, 1187 

(1934); 321 (1938). 

and with phosgene, respectively. Compound V was 
obtained by catalytic hydrogenation of 4-chloro-6-
nitrosoresorcinol (II), which resulted from treatment 
of 4-chlororesorcinol (I) with butyl nitrite in ethanolic 
sodium ethoxide. Fabre10 reported the isolation of a 
nitrosochlororesorcinol from treatment of 4-chloro
resorcinol with amyl nitrite and assigned structure III 
to the product, although he presented no evidence to 
support his conclusion. 

The expected product of a substitution reaction of a 
resorcinol is the 4-derivative. Moreover, Henrich11 

showed that nitrosation of resorcinol gives 4-nitro-
soresorcinol, and McLamore12 established that the ni
trosation product of 4-cyclohexylresorcinol is 4-cyclo-
hexyl-6-nitrosoresorcinol. 

The nitrosochlororesorcinol which we obtained was 
shown to have structure II by examination of its nuclear 
magnetic resonance spectrum in dimethyl sulfoxide and 
in dioxane. The spectrum showed two single peaks of 
equal intensity at 2.25 and 4.11 r in dimethyl sulfoxide 
and at 1.70 and 3.67 r in dioxane consistent with struc
ture II. These peaks were assigned to the aromatic pro
tons on the basis of failure to shift when acid was 
added. In alternative structure III, the peaks of the 
ortho hydrogen atoms should show considerable split
ting. 

The amino compound V was not isolated due to its 
extreme instability to light and air even in acid solution. 
The reaction with cyanogen bromide to give IV and with 
phosgene to give VI was carried out under nitrogen, 
but even under these conditions, considerable color 
developed and the best yields were about 50 to 60%. 

Comparison of compound IV with the isolated met
abolic product of 2-amino-5-chlorobenzoxazole2 by 
melting point, mixture melting point, and ultraviolet 
and infrared spectra showed that they were identical. 
Similarly, compound VI was shown to be identical with 
the isolated metabolic product of 5-chloro-2-benzox-
azolinone. 

Methoxy compound VII was prepared by methyla-
tion of IV with dimethyl sulfate and sodium hydroxide. 
Hydrolysis of VII by refluxing a solution in dilute 
hydrochloric acid gave VIII. 

Behavioral testing in mice by the method of Good-
sell, et al.,u of compounds IV, VI, VII, and VIII ad
ministered orally showed very little, if any, of the skele
tal muscle relaxant activity of the parent compounds. 

(10) R. Fabre, Ann. chim.. 18, 49 (1922). 
(11) F. Henrich, Ber., 35, 4191 (1902). 
(12) W. M. McLamore, J. Am. Chem. Soc, 73, 2227 (1951). 
(13) J. S. Goodsell, J. E. P. Toman, G. M. Everett, and R. K. Richards, 

J. Pharm. Exptl. Therap., 110, 251 (1954). 
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Experimental14 

4-Chloro-6-nitrosoresorcinol.—4-Chlororesorcinol (14.4 g., 0.1 
mole) was dissolved in a solution of sodium ethoxide prepared 
from 2.3 g. (0.1 g. atom) of sodium and 100 ml. of anhydrous 
ethanol. The resulting solution was cooled to 0° and treated 
with a solution of 10.3 g. (0.1 mole) of butyl nitrite in 10 ml. of 
anhydrous ethanol. The dark reaction mixture was stirred for 3 
hr. at 0° then poured into 300 ml. of water. Neutralization of 
the dark solution with hydrochloric acid gave a yellow precipitate 
which was recrystallized from aqueous ethanol to give 12 g. 
( t )9 ' t ) of yellow crystals which slowly decomposed without 
melting upon heating; X ,̂","0" 30S inM <e IS,000): X™«o! 2.So. 
2.9S. 3,16, 6.20, 0.41 p. 

Anal. Calcd. for C6H,C1N"()3-H,0: C, 37.7; H, 3.2; N, 
7.3: H2(), 0.4. Found: C, 37.S; H, 3.3: N, 7.0: H,(), 9.2. 

2-Amino-5-chloro-6-hydroxybenzoxazole.—A solution of cy
anogen bromide in methanol was prepared by slowly adding 17.6 
g. (0.11 mole) of bromine to 5.4 g. (0.11 mole) of sodium cyanide 
in 200 ml. of methanol. The air in the flask was displaced with 
nitrogen and a solution of 4-amino-6-chlororesorcinol [prepared by 
shaking at room temperature a solution of 17.3 g. (0.1 mole) 
of 4-chloro-6-nitrosoresorcinol in 200 ml. of methanol with hy
drogen under a pressure of 2.S kg./'cm.2 and 2 g. of 10 rr palla
dium-charcoal catalyst until 0.2 mole of hydrogen was absorbed! 
was added rapidly with stirring. The reaction mixture was 
heated quickly to reflux and allowed to cool to room temperature. 
The solution was neutralized with sodium bicarbonate solution, 
and most of the methanol was removed by distillation under re
duced pressure. The black precipitate was purified by several 
recrystallizations from methanol after treatment with Xorit A 
to give 6.2 g. (33.7''; vield) of colorless crystals, in.p. 215-217° 
d e c : Clf ' " 242 and 302 mM U 11,000 and S,1000): An

m!l(
v '"'' 

235 and 202 niM U 0,500 and S.OOOi; \";U X""" 315 and 323 IVIM 
(e 10,500 and 19,600); X^i"1 2.OS, 3.01. 5.90, 6.1 1, 0.37, 6.71 M. 

Anal. Oalcd. for C-H;,C1X,(),: C. 45.5: H. 2.7; (1 , 19.2: 
X.15.2. Found: C, 45.7: H, 2.6: CI, 10.2; X, 15.1. 

5-Chloro-6-hydroxy-2-benzoxazolinone(\T). 1. From 4-
Amino-6-chlororesorcinol.—A solution of 4-arnino-6-chlororesor-
cinol was prepared as described above, using ethyl acetate in 
place of methanol. This solution was transferred under nitrogen 
to a flask containing IS g. (0.22 mole) of sodium acetate in 100 ml. 
of ethyl acetate. The mixture was stirred and treated rapidly 
with a- solution of 9.S g. (0.10 mole) of phosgene in 20 ml. of 
ethyl acetate. The reaction mixture was heated to reflux and 

(14) Mel t ing po in ts are corrected and were d e t e r m i n e d un a T h o m a s -
Hoover capi l lary a p p a r a t u s . Inf rared spec t r a were d e t e r m i n e d on a Pe rk in 
Klmer Model 21 s p e c t r o p h o t o m e t e r and u l t rav io le t spec t ra on a C a r y Mode l 
14 spec t ropho tom e te r . 

then allowed to cool to room temperature. Water was added, 
the organic layer was separated, and the aqueous layer was ex
tracted with ether. The combined organic solution was washed 
with dilute sodium bicarbonate solution, then with dilute hydro
chloric acid and finally with water. The solution was dried 
over anhydrous magnesium sulfate and evaporated under reduced 
pressure to give 15 g. of crude red product which was purified by 
several recrystallizations from methanol after treatment witli 
Darco to give colorless crystals 1.6.0 g.. 32 .3 ' , ), m.p. 245 217° 
X™f" 232 and 300 m,u (e 5,700 and 7.300): X";1,,/ " " 220 sh 
and 293 m,u U 5,100 and 6,000): X";,',/ N'""H 23S and 321 nip •. t 

11,100 and 7,200): X^""1 3.06, 5.59, 5.6.S. 6.07. 6.67. 6.7s u . 
Anal. Calcd. for C,H ;CIN03 : C, 45.4: If. 2.2: N, 7.5. 

Found: C. 45.1: H, 2.2; X, 7.3. 
2. From 2-Amino-5-chloro-6-hydroxybenzoxazole.•—A solu

tion of 1.4 g. of 2-a.mino-5-ehloro-0-h\'dro.\ybenzoxazole (IV.) in 
50 ml. of 2 A' hydrochloric acid was refiuxed for 5 hr. The solid 
was collected by filtration, washed with water and purified by 
recrystallizatioi) from a mixture of acetone and benzene to give 
0.6 g. of product which was shown to be identical with the mate
rial obtained from the phosgene method by melting point, mix
ture melting point and ultraviolet and infrared spectra, 

2-Amino-5-chloro-6-methoxybenzoxazole (VII. A suspension 
of 5.0 g. (0.027 mole) of 2-amino-5-chloro-6-hydroxybenzoxazole 
(IV) in 25 ml. of water was cooled to 0-5° and treated with a 
.solution of 1.2 g. '0.03 mole) of sodium hydroxide in 25 ml. of 
water to give a dark blue solution to which was added slowly 4.0 g 
(.0.03 mole) of dimethyl sulfate, ' the ice bath was removed and 
stirring was continued until the mixture was neutral to litmus. 
The precipitate was collected, washed with water and purified by 
crystallization from ,-i mixture of acetone and benzene to give 3.0 
g. (5().0'',' vield) of colorless crystals which decomposed from 
195-215°; x!,',!l;'"" 215 and 302 mM <t 11,900 and S.100): X,*r' 
2.SO. 5.S7, 6.36. 6.79 M. 

A mil. Calcd. for CSH7C1.\,0,: C. 4.S.4: If. 3.6; N. 14.1. 
Found: C. 4.S.2: IF 3.6: X. 14.1. 

5-('hloro-6-methoxy-2-benzoxazolinone i VIII).-—A solutii 1 
1.0 g. of 2-ammo-5-chlon>-0-metho\"y-benzoxazole (VII) in 25 ml. 
of 2 A' hydrochloric acid was refiuxed for 4 hr. The precipitate 
was collected and purified l>v three recrystallizations from meth
anol to give 0.25 g. (26.0','.;•'m.p. 225-227°; X™i0H 235 and 29* 
mM U 6,600 and 6.S60): X^lf 3.11, 5.30, 5.60, 6.10. 6.18, 6.70 fx. 

Anal. Calcd. for C,H6ClXO:,: C. 4S.1; 11, 3.0; N, 7.0. 
Found: C. 4V0: H, 3.1: X. 7.0. 
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A series of 2,3-dihydro-4H-l,3-benzoxazin-4-one-2-thio derivatives has been prepared either by condensation 
of salicylamide with S-substituted 3-thiopropionaldehyde or thioacetaldehyde acetals or by treating 2-(2-chloro-
ethyl)-2,3-dihydro-4H-l,3-benzoxazin-4-one (ohiorthenoxazine) with alkali salts of mercaptans. The pharma
cological screening of the most active members of the series, 2,3-dihydro-2-[2-(methylthio)ethyl]-4H-l,3-benz-
oxazin-4-one (1) and 2,3-dihydro-2-[2-(phenylsulfinyl)ethyl]-4H-l,3-benzoxazin-4-one (8), has shown that they 
may be classified as interesting antiinflammatory and antipyretic agents of very low toxicity. 

2-Substituted 2,3-dihydro-4H-l,3-benzoxazin-4-ones 
have not often been tested for pharmacological proper
ties and the results of those tests have proved of little in
terest. Kaufmann2 found no pharmacological activity 

(1) Research Labora to r ies of Z a m b o n S.p.A., Mi l an -Bresso , I t a l y . 
<•>) H. P. K a u f m a n n , Arch. Pharm., 26S, 22« (1927). 

for 2,8-dihydro-2-(t.richloroinethyl)-4H-l,:i-benzoxa,ziii-
4-one, while Horrom,3 who synthetized a series of niono-
and distibstituted benzoxazinones of this class, re
ported slight analgesic activity for some of these eoin-

H. W. Horrom a n d It. 10. Zauns;. J. Am. Che ., 72, 721 i. lll.'iU'. 


