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The preparations of some halogenated 2-beuzoxazolinones are deseribed.
with aminoalkyl halides provided the corresponding 3-=ubstituted d-henzoxuazolinones.

The reaction of 2-benzoxazolinanes
Most of the componnds

when tested in experimental animals exhibited CNS deprexsiut properties,

The useful medicinal value of 5-chloro-2-benzox-
azolinone? (I) and many phenothiazines? (I} and the
pronounced pharmacological activity of many benzox-
azole derivatives®® prompted us to investigate 3-sub-
stituted 2-benzoxazolinones (III). Lespagnol and co-
workers” noted CNS depressant activity in 3-(2-
diethylaminoethyl)-2-benzoxazolinone while Zinner and
associntes® described the preparation of w series of 3-

(CH,),NR2R? (CH,), NR'R*

1 111

I

substituted aminomethyl-2-benzoxazolinones wvia the
Mannich reaction. Recently® 2-benzoxazolinones have
been isolated from natural sources,

The 3-substituted-2-benzoxazolinones (IIT) were
prepared by the reaction of an appropriate 2-benzox-
azolinone (I'V) with an aminoatkyl halide (V).

/@[ 0 + X(CH..NR:R® — I

H A%
v

R)

Several novel 2-benzoxazolinones (IV) containing the
fluoro, trifluoromethyl, and iodo groups were investi-
gated. I'or the most part the 2-benzoxazolinones de-
scribed in this paper were substituted in the 5 position
and were prepared from corresponding 4-substituted
2-aminophenol (VI) either by fusion with urea'® or
reaction with phosgene.!!
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Although the H-bromo- and j-iodo-2-benzoxazoli-
nonex conld be prepared by the methods dexcribed
above, the Sandmever reaction' with  S-nmine-2-
benzoxazolinone (VIII) provided an alternate route
and was preferred due to higher yields of prodnets and
limited availability of the parent aminophenols,

0
\>=O ——~ VIl (R'=Br. 1)
NH. 1

H
VIIT

The chlorination of VII (R! = IY) provided 6-chloro-
5-fluoro-2-benzoxazolinone. Halogenation of other 2-
benzoxazolinones und  5-substituted 2-benzoxazoli-
nones iz kiown to occur in the 6 position.® 0

A synthetic route utilizing benzoxazolethiones was
investigated for the preparation of S-fluoro- and 3-
iodo-2-benzoxazolinone,  This nethod, however, was
discarded in favor of other methods because of low
vields of products,

The preparation of H-trifluoromethyl-2-benzox:azo-
linone (XI) wax accomplished by reaction of IX with
phosgene (method By and alzo by the veduction of 4-

trifluoromethyl-2-nitrophenvl  cthyl  earbonate (X0,
jod
F.C NO.
IX
0CO.C.H, ': jocoﬂczns
F.C” l: :_\’0_/ F,C NH,
X O
=
FC N
H

XI

Table | summarizes some physical characteristies and
analysex of the 2-benzoxazolinones deseribed in this
paper.
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Recrystn  Yield, Mp, ~— Caled, ¢ —~— ~— Found, 9% ——
No. R R’ Method solvent® % °C Formula C H N C H N
1 H 5-F H w 53 235-237  C;H,FNOSe 49.7 2.37 8.3 49.6 2.63 8.5
2 I 5-F A, B, W 45, 25, 174-175¢ C;HFNO. 54.9 2.61 55.1 2,94
C 20
3 H 5CF; H W 45 184-185 CsH,F:NOS< 43.8 1.83 ... 3.9 2,06 ...
4 11 3-CF,; B, 1 W 89, 42 1689-170" CgHF;NOs 47.4 1.98 6.9 47.6 2.05 7.0
5 IT 5-F- G \\ 48 207-209  C:H;CIFNO; 44.8 1.61 7.0 449 1.47 7.4
6-Cl
6 CH.CH.N(CH.CH;). 5-F J E 20 173-174  CiHyCIFN,O 541 6.28 9.8 34.2 6,44 .8
7 (CHp) ,NC\NCHa 5-F J DMF 90 250 dec  Cj;HpCLFN;O. 49.2 6.05 11.5 48.8 6.05 11.4
/TN
8 tCHz)‘;NuNCH( 5-Cl J DMF 80 240 dec  CoHwnCLN3O.  47.1 5.79 11.0 47.1 6.13 11.1
9 H 5-Br E W-E 60 218-220/ C;H,BrNO, o o o . . C
10 H 5-1 CF W-E 14, 34 241-242c C;H,]INO. 32,2 1.34 5.4 323 1.43 4.3
11 ey Nem, H J 75 230 dec  CpHuCLNOsw 402 6.85 11.4 493 7.05 11.5
12 (CH),2 CH,.0H a-F J W D) 104-105  Ciel1F N0, 59.4 6.86 13.0 38,9 6.96 12.9
/TN . -
13 lCH_-)‘;N\——/N(CH»_/)gOH 5-Cl J W-E 81 140-141  C)6H1xCIN;0; 56.6 6.53 12.4 56.3 6.61 12.9
N\ r - -
14 lCHl)AN\__/N(CHZ)_.OH H J W 60 127-128  Cy6lTN30; 62.9 7.59 13.8 63.0 7.65 13.8
* W = water, E = ethanol, DMF = dimethylformamide, W-E = water—ethanol. ? 5-Fluoro-2-mercaptobenzoxazole. ¢ Mixture

melting point of the produets from the different methods showed no depression.

chloride.

Pharmacological Results.'*—Compounds 3, 11, 13,
and 14 were each investigated in five mice for toxicity
and for observable pharmacologic effects. The acute
intraperitoneal LD;, ranges were as follows: 3 (62.5-
75.0 mg/kg), 11 (100-200 mg/kg), 13 (33-109 mg/kg),
and 14 (109-359 mg/kg). Compound 3 produced
death with cyanosis, prostration, dyspnea, and apparent
respiratory failure. With 11 sublethal symptoms
were mild lacrimation, writhing, piloerection, and
ataxia. Approaching lethality the mice showed ataxia,
prostration, hyperpnea, and elonie convulsions.  Symp-
toms with 13 and 14 weve very similar: decreased
mobility but easily arousable at lower dosage; tremors,
Straub tail, and clonic convulsions preceding death
from higher dosage.

Compounds 1-3, 7, and 11 were each studied in one
anesthetized dog. A slight to moderate pressor effect
and increased respiratory rate were seen with intra-
peritoneal doses of 1-3. The pressor effect from 2.3
mg/kg of 3 was of long duration (>5 hr). None of
these three compounds altered responses to acetyl-
choline, epinephrine, norepinephrine, or histamine.
However, 3 showed a slight and 2 showed a moderate
antagonism toward serotonin in the dog. The anti-
serotonin effect of 25 mg/kg of 2 lasted for more than
4 hr. Conversely, 7 and 11 showed a depressor effect
with bradycardia after intravenous doses. Com-
pound 11 at 4-16 mg/kg reduced blood pressure by
50-709;, and heart rate by 209. Compound 7 at 4
mg/kg caused increased urinary flow despite a reduc-
tion in blood pressure, suggesting diuretic activity.

(13) The authors are grateful to Dr. John Ward, A. H. Robins Company,
Richmond, Va., for the pharmacological data.

/ Lit,band L. C. Raiford and G. O. Iumann (J. Am. Chem. Sve., 56, 1586 (1934)) give mp 214-216°,

4 5-Triflnoromethyl-2-mereaptobenzoxazole. ¢ Hydro-

¢ Monohydrate.

At 32 mg/kg it caused severe hypotension with respira-
tory arrest. Both 7 and 11 reduced the blood pressure
response to epinephrine. Additionally, 7 potentiated
the response to acetyleholine and had no effect on re-
spouses to histamine or serotonin, while 11 blocked the
response to histamine and had no effect on responses to
acetylcholine and norepinephrine. Isoproterenol, atro-
pine, or diphenhydramine did not antagonize the hypo-
tension induced by 11; this suggests that the cardio-
vascular effects of 11 may be accounted for by direct
myocardial depression while those of 7 are more
parasympathetomimetic.

Experimental Section!*

Syntheses,—2-Benzoxazolinone, 0! j-chloro-2-benzoxazoli-
none,’® d-nitro-2-benzoxazolinone,® ¢ 2-amino-4-fluorophenol,”
1-(3-chloropropyl )-4-methylpiperazine,’s  1-(3-chloropropyl)-4-
(2~-hydroxyethyl)piperazine,™ 2-nitro-4-triflnoromethylphenol, 1
and 2-amino-4-trifinoromethylphenol’® were prepared according
to reported procedures.

2-Benzoxazolinones. Method A.—A modification of the
procedure described by Bywater, ef al.,’ was followed, using 0.1
mole of substituted 2-aminophenol aud 7.2 g (0.12 mole) of urea.
The mixture was fused at 145-150° for 4 hr in a preheated oil
bath. The residue was recrystallized from a suitable solveut
to give the desired produet (Table I).

(14) All melting points were taken on a Fisher-Johns melting point appara-
tus and are uncorrected. Infrared spectra were ohtained on all compuonds
with a Perkin-Elmer Model 137G infracord spectroplotometer nsing KBr
pellets,

(153) R. L. Clark and A. A. Pessolano, /. Am. Chem. Soc., 80, 1664 (1938).

(16) H. Zinner, H. Herbig, I. Wistop, and H. Wigert, Chem. Ber., 92, 107
(1959).

(17) J. Corse and L. L. Ingraham, J. Org. Chem., 16, 1345 (1951).

(18) P. A. Barrett, A. G. Caldwell, and L. P. \Walls, J. Chem. Soc., 2404
(1981).

(19) M. R. Pettit and J. C. Tatlow, bid., 3853 (1954).
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Method B.—A modification of the procedure described hy
Close, et al.,' was followed. A snspension of 0.1 mole of snh-
=titnted 2-aminophenol and 16.4 g (0.2 mole) of sodinu acetate in
300 il of ethyl acetate was stirred and treated dropwise with a
solation nf 10.9 g (0.11 mole) of phosgene in 200 ml of ethyl
acetate.  After refluxing 15 min the solution wuas cooled and
wiashied with water and 59, HCI, and the solvent was distilled
noder rednced pressure (water aspiratorl The residue was re-
crystallized from a snitable xolvent (Table T).

Method C.--To 0.05 mole of d-halo-2-mereaptobenzoxnzole
tmethod 1) wax added 41.7 g 10.2 mole) of PCL. The mixture
wis refluxed for 7 hr and then distilled to remove POCH; and ex-
cess PCl,. The residnal mmterial was treated with 100 ml of
witer, heated to boiling, and filtered.  The filtrate was cooled:
the solid was removed by filtratisn and recrystallized from either
wialer or a mixture of water and alcohol.  Mixture melting point
with material obtained by methods A or B showed no depression.

5-Amino-2-benzoxazolinone. Method D.--A solution of -
nitro-2-benzoxazolinone (14.5 g, 0.05 wmole) in 120 ml of 707,
ethanol was reduneed ut 2.8 kg/em* nsing 0.1 g of 577 Pd-(
eatalyste After the reduction wias complete (~30 min), the
eataly=t was rentoved by fltration and the solvent was distilled
in vaceo. The residnal materinl was recrystallized from ethanol--
witel to give TLO g (92¢,) of pradnet, mp 228-250° it mp
2200,

5-Bromo-2-benzoxazolinone, Method E.—A madification of
the procedure deseribed by Vogel® was followed. To n suspension
of 1.0 g 10,073 mole) of S-amino-2-bhenzoxnzolinone in 40 ml of
4x00 HBr at 0-0° was added with shaking a solution of 5.55 g of
NaNOs in 20 ml of water, Thix dinzoninm salt solntion was
added dropwise to a boiling solntion of 8.5 g of CiBr: in 10 ml
of 4877 TIBr. After the complete addition of the dinzoninm
salt, the reaction mixture was refluxed {for 1) min and caoled,
and the produet precipitated by the addition of 300 mil of cold
witer.  The solid was removed by filtration.

5-lodo-2-benzoxazolinone., Method F.—-A madification of 1he
procedure deseribed hy Vogel?! was followed.  To a snspension of
9.2 g (0.066 mole) of A-amino-2-benzoxazolinone i 20 ml of
concentrated HCL aud 20 ml of wmer at 1-7° was added with
shiwking wosolution of 5.0 g of NaNO.in 1h ml of water.  Tao this
dinzonimm salt sohition was added slowly a solntion of 12.0 g of
KI in 12 ml of water. The resnlting =olution was allowed to
stand for 1 hir and thereafter was cantionsly heated mutil the
evolution of nitrogen was complete ( ~30 min) and then cooled.
The product was precipitated by the addition of 300 ml of cold
witer.  The solid was removed by filtration.

6-Chloro-5-fluoro-2-benzoxazolinone. Method G.--Tlie pro-
cedure deseribed by Katz and Cohen?® was followed, nsing 9.0 ¢
(1.038 mole) of 3-flnoro-2-henzoxazolinone nud 15 g (10.072 mole)
of PCl,. The mixtare was heated on o steam bath 12 hr and
then treated with 200 ml of water.  The solid which precipitated
wits retioved by filtration.

5-Mercapto-5-substituted Benzoxazoles. Method H.—The

v20) AL 1. Vagel, “Practical Organie Clhemisiry,'’ Jolm Wiley and Sons,
Lice., New York, N. Y., 1348, p 579,

t21) Reference 23, p H7H.

22y 1., Karzand M. S, Colen, J. Oy, Chen,, 18, 767 (1954).
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general procedure deseribed by Katz and Cohen®® was {ollowed,

5-Trifluoromethyl-2-benzoxazolinone. Method I.--A madi-
fiention of the procedmre described by Kinugawa, of «l,*' wis
followed. To n cooled solution 012571 of 1.0 g (0.04 male)y of
NaOl i 20 ml of water and 7.6 g (0.04 maole) of 2-nitro-4-tai-
flnoromethyiphenol was added with stirring 4.0 g (0.04 mole) of
ethyl c¢hloroformate.  The reaction mixture was warmed gently
to 70°, held con=tant for 30 min, und cooled.  The solid was re-
maoved by filtration and placed in 20 ml of concentrated T1CL
The solntion wis sthred vigoronsly and treated with A g od i
and thereafter <tirred wt room temperatnre Dy 2 he. The <oln-
tion wox dilmred with H ml of water and refluxed for 24 by,
The solntion was Hltered while =till haoi to remove 1races of on-
reacted tin. The Bltrate was cooled ond the solid which pre-
cipitated was removed by filtration.

3-(Aminoalkyl)-2-benzoxazolinones, Method J.-—-A 1modifi-
cation of the procednre described hy Close, el al.," was followed.
To a solntion of 0.04 mole of KOIT in 75 ml of Iithyl Cellosolve
wits added  0.04 mole of requisite  2-henzoxazolinone.  The
aminoalkyl eliloride 1004 mole) or the corresponding hivdro-
ehloride (0.2 mole) was added and the mixtire refluxed 2 1
The solid was remaved Dby filteation and the filtrate was evapo-
vated oy vaceo on oo stenm bath, The yesidue was taken np i
benzene and washed with 57 NaOT and water.  Alter distilla-
vion of the benzene (v vuewg, the residne was dissolved in anhy-
drons cther awl convered ro the hydrochloride i vhie nsnnl
hLIbLer.

Pharmacological Procedures.”s--I%i<ted female albino e
(1928 g) were nsed.  The animals were observed closely tor
sigh= of toxicity nd plarmacologic effect during the firsi 4
positrentinent I They were observed daily, therenfter, for 3
divs. Gross antopsiex were perforied on all animnls it
snecnmed and on those thot survived the observation periad.
All componnds were administered intraperitonenlly.

Muougrel dogs of either sex were anesthetized by the intrave-
nos administration of phenobarbital sodinni, 125 mg/kg. A
earotid artery was cannlated for recording arterial blood pres-
sure, a4 jugnlar vein was cannnlated for recording venons blood
presstire, the trachen was canmilated for recording respiration,
hotli nreters were cannnlated for recording nrinary flow, the nri-
nary bladder wis catheterized and connected to a closed svstem
for recording urinary bladder aetivity, and needle electrodes were
mserted under vhe skin of eanch limb {or recording the electro-
eardiograi. Recordings were made with appropriate trois-
dueers on nn 8-chamel Grass polygrapl.

The drugs were given intrnvenously into an exposed femoral
vein, or intraperitoneally.  The initial intravenons dose of ench
componnd wias T omgfkg and each snbzequent dose was donbled
nntil death aceurred or it beeame impractieal (o inerease the
dosage further,

The responses to hitravenons injections of standard componnds,
e.g., epinephrine (1 pg/kg), acetylcholine (10 pg/kg), and his-
tamine (1 pg/kg), were abtained befare and after ench dose of an
experimental camponnd.

20 L. Kakz and ML R Calen, b/, 19, Y38 (1954,
24y JJ. Kinugawa, M. Oeldal, and M. Ya@oupao, Yabugaby Zosans, 79,
DAL S1OA0Y; Chen. Alstr,. B4, 407 Y1460,



