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The synthesis is reported of 2-amino-5-chloro-6-hydroxybenzoxazole and 5-chloro-6-hydroxy-2-benzoxazolin-

one, metabolic products of 2-amino-3-chlorobenzoxazole and 5-chloro-2-benzoxazolinone, 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 Burns? reported that 2-amino-
5-chlorobenzoxazole* and 5-chloro-2-benzoxazolinone*
are metabolized in man primarily to hydroxylated com-
pounds in which the ring system remains intact. KEar-
lier, Gressly and Nencki® reported that 2-benzoxazo-
linone is metabolized in the dog to a hydroxylated
compound, Bray, Clowes, and Thorpe® 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.

NO
cl Cl NO Cl
I 11 111
HO O__NH, HO OH HO 0_o
)G A ¢ Gy ¢ s
cl N cl NH. Cl NH
v A VI
0 0
CH:0 NH CH:0 0
T — X
cl N cl NH
VII VIII

In view of the fact that electrophilic substitution
reactions take place in the 6-position of 2-amino-
benzoxazoles and 2-benzoxazolinones,”—? 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 35-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
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and with phosgene, respectively. Compound V was
obtained by ecatalytic hydrogenation of 4-chloro-6-
nitrosoresorcinol (II), which resulted from treatment
of 4-chlororesorcinol (I) with butyl nitrite in ethanolic
sodium ethoxide, TI'abré! 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, Henrich!!
showed that nitrosation of 1esorcinol gives 4-nitro-
soresorcinol, and McLamore!'? 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 I 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 7 in dimethyl sulfoxide
and at 1.70 and 3.67 7 in dioxane consistent with strue-
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 eyanogen bromide to give IV and with
phosgene to give VI was carried out under nitrogen,
but even under these conditions, cousiderable color
developed and the best yields were about 50 to 609.

Comparison of compound IV with the isolated met-
abolic product of 2-amino-3-chlorobenzoxazole? 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 hvdroxide.
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.,'* 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.
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Experimental '+

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
ethaiol.  The resulting solution wus cooled to 0° and treated
with a solution of 10.3 g. (0.1 mole) of butyl nitrite in 10 ml. of
anhydrous ethauol. The dark reaction mixture was stirred for 3
hir. at 0° then poured into 300 ml. of water. Neuntralization of
the dark solution with hydrochlorie acid guve u vellow precipitate
which was recrystallized from aqueous ethanol to give 12 p.
(694%) of yellow crystals which slowly decomposed without
nelting upon heating; AS%% 308 my (e 18,000); AN 2 83,
2,98, 3.16, 6.20, 6.41 4.

Anal. Caled. for CHCINO,HO: € 37,7 H, 3.2 N.
73 H,0.9.4. Found: C,37.8; H,3.3: N, 7.0: H.0,9.2.

2-Amino-5-chloro-6-hydroxybenzoxazole.—A solution of ¢v-
anogent bromide in methanol wus prepared by slowly adding 17.6
g. (0.11 mole) of bromine to 5.4 g. (0.11 mole) of sodinm c¢vanide
in 200 ml. of methanol. The air in the flask was displaced with
nitrogen and & solution of 4-amino-G-chlororesorcinol [prepared by
ghaking 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 u pressure of 2.8 kg./enr.? and 2 g, of 1097 pallu-
dimm-charcoal eatalyst untit 0.2 mole of hvdrogen wus absorbed ¢
wis added rapidly with stirring.  The reaction mixture was
heated qaickly to reflux and allowed (o cuol to roon1 temnperature.
The sohution wus neutralized with sodinmt bicarbonate solution.
and most of the methanol was removed by distillution under re-
duced pressure.  The black precipitate was purified by several
recrystallizations from methanol after treatinent with Norit A
to g,ne 6.2 g, (33.7% vield) of calorless ervstals, m.p. 215-217°
dec.: N 242 and 802 mg (e 11,000 und 810003 AL ™
235 and 292 my (e, »00‘ id %,6001; ,\“’ VOIS ES and 323 g
(e 19,500 and 19, ()()()1 20K, 3.01,5.99,6.11, 6. %1 6.71 u.

Anal. Caled., for (,H,.(,lf\ ('. 45.5: H. 2.7 CLo19.2:
N, 15.2. Found: C,45.7: H,

2.6: CL 19.2: N, Iv').IA
5-Chloro-6-hydroxy-2-benzoxazolinone(VI:. 1. From 4-
Amino-6-chlororesorcinol.—A solutian af 4-amina-6-chlororesor-
cinol was prepared as described above, using ethyl acetate in
place of methanol.  This solution was transferred under nitrogen
to u Hask containing 18 g. (0.22 mole) of sodium acetate in 100 ml.
of ethyl avetate. The mixture was stirred and treated rapidly
with a solution of 9.5 g. (0.10 mole} of phosgene tn 20 ml. of
ethyl 1<etr1t< The reaction mixture was heated to reflux and

(4 .\I<lmlL points are correctedl and were detelnined on a 1Tlolas-
Hoover capillary apparatns.  Infrared spectra were determined on a Perkin
Llmer Model 21 spectropbotoneter and nltraviolet spectra on a Cary Model
14 speetrophotometer.
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then allowed to cool to room tetnperature,  Water was added.
the organic layver wus separated, and the aqueous lnyer was ex-
tracted with ether. The combined organic sohtion was wished
with dilute sodium bicarbonate solution, then with dilute hydro-
chlorie weid and finally with water.  The solutton was dried
over sihiydrous magnesium sulfate and evaporated under reduced
pressure to give 13 g, of crude red product which was parrified by
several recryvstallizutions from methanol after weatment with
Dareo (o give colorless erystals (6.0 g 323000 nLp. 2452470
ACHOE 530 nd 300 mu (e 5,700 wud 730000 AL 220 6
and 293 me (e 5,100 dlld 6,000); AnlY Y238 111(1 321 mp fe
11,100 and 7.2000: A2 3.06, 5.59, 5,68, 6.07, 6.67, 6.78 1.

dnal. Caled. f()l ( JH, (‘1\()< Cooddae HDo220 N T
Found: (451 H, 2

2. From 2. -\mmo 3-chloro 6-hydroxybenzoxazole.-—A solu-
tion of 1.4 ¢ of 2-=umina-5-chloro-6-hvdroxybenzoxazole (IVi in
50wl of 2.V hydrochlovie neld was refluxed for 3 hir. The solid
wag collected by filtration, washed with water aud purified by
recrystallization from o mixture of swcetone nud bengene 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 suspeusion
of 5.0 g. (0.027 mole) of 2-uniino-5-chiloro-G-hvdroxybenzoxazole
DIV in 25 mlaf water was moled to 0-5° and treated with a
sohittion of 1.2 g (0.03 mole) of sodimn hydroxide in 25 ml. af
water to give o dark blue solution to which was added slowly 4.0 g
{0.03 mole’ of dimethyl sulfate.  The iee bath was removed and
stirring was contiuned antil the mixture was neutral to litnus.
The precipitate was collected, washed with water and purified by
erystallization fram :c mixture of acetane aud benzene ta give 3.0
g, (56097 vield) of colorless ervstals which decamposed fram
105215 ALY 205 and 302 g e 11900 aud SH003: AN
280, 587, 6 ;(), (.71t .

el Cated. for CyH:CINGO.: O dscd; HLO 560 N, 1L
Found: Co4820 U360 N

5-Chtloro-6-methoxy-2-benzoxazolinone ( VIIT1.—A solittion o)
1.0 g, of 2-unino-3-chloro-G-ntethoxybenzoxuzole (VITY in 25 ml.
of 2V hyvdrochlorie acid was reflaxed for 4 hr. The precipitate
was collected :nd purified by three recrystallizations from meth-
anol to give (.25 g, (2607, P 2252270, ACEOH 935 and 208
me e 6,600 and G.560): 3,11, 5.30, 5.060, 6.10, 6.18, 6. 1();4

Jbnal. Caled. fol (‘ H CIV()(: C.o481: H, 3.0 N, 70
Fomud: C, 0, H,: N, 0.

>
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A series of 2,3-dihydro-4H-1,3-benzoxazin-4-one-2-thio dertvatives 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-1,3-benzoxazin-4-one {chlorthenoxazine) with alkali salts of mercaptans.

The pharnmi-

cological screening of the most active members of the series, 2,3-dihydro-2-[2-(methylthio)ethyl]-4H-1,3-benz-

oxazin-4-one (1) and 2,3-dihydro-2-

[2-(phenylsulfinyDethyl ]-4H-1,3-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-1,3-benzoxazin-4-ones
have 1ot often been tested for pharmacological proper-
ties and the results of those tests have proved of little in-
terest. Kaufmann? found no pharmacological activity

»11 Researeh Laboratories of Zainbon S.p.A., Milan-Bresso, Ltaly.
o) H. P, Kanfipann, Adrek. Pharm., 368, 226 (1927).

for 2,3-dihydro-2-(trichloromethyl)-4H-1,3-henzoxazin-
4-one, while Horroni,? who syuthetized a series of mouo-
aud disubstituted benzoxazinones of this class, re-
ported slight analgesic activity for some of these coun-

o5 130 WL Herrom and 1. 1 Zaugy. 7.t Chene Sue., T2 T2 (10501



