1662 ROBERT L. CLARK AND ARSENIO A. PESSOLANO Vol. 80
Tasre 111 (Continued)
Method
of Recrystn. M b, Carbou, % Rydrogen, %
R, R: Ry Ry Rs Re prepu. Formula solvent °C. Cated, Found Caled. Found
NH: NO; OEt 4
NH: NO; F J
NH: NO: Br i-Calks J 4
NH; NO: Br 1 h
NHEt NO: CH; ¢ CyHizN20: 1:tOH-11:0 56--37 59.98 39.70 6.7t 6.40
NHMe NO: CHs : 7
NHAc NO: 1-CsHz 1 CrHuN20: EtOH-H:0 135 50.44 39.62  6.35 6.17
NHAc NO. 7-CsHr 1 CnkLgN2Os EtOH-H:0 81-82 39.44 39.30 6.35 6.32
NHAc NOe. s-C4Hg 1 ¢
NHAc NO:2 5-CsHn I
NHAc NO; t-CsHn I Ci1sHisN20s Petr. etl. 53-54 62.3Y 62.53 7.25 7.09
NHAc NO: n-CsHys I CuHzoN203 EtOH-H.0O 51-32 63.62 63.41 7.63 7.26
NHAc NO: Ac I k
NHAc NO: F I CsHiNzO:F EtOH-H:0 72-73 48,48 48. 84 3.36 3.70
NHAce NO: Br i-Csllz 1 CuHuisN:203Br LEtOH 139-141 43.86  44.01 1.35 4.03
NH-tosyl NO: CHs ! i
NHAc n-CaHy E ™
NHAc £-CsH; E "
NHAc 5-CsHu E CisHisNO Et:O-petr. cth, 122-124 76.035 76.14 9.33 Y.60
NHAc t-CeHn B m
NHAce 7-Celliz B CidlIaNO Petr. cth. 71-76 76.66 7G.88 9.65 9.87
NHAc F ity °
NHAc Br £ Cslly 4 CuHiNOBr 1itzO-petr. eth. 136-137 51.57 50,95 5.61 4.97
NH; #n-CsHis G CreHsN-HC! EtOH-Et:O 153-154 67.42 67.39 9.43 9.10
NHAc i-CsHy b5 q
NOz #n-CeHis I b
NHAc 1-CsHz F ¢
n-CeHis H T

@ Not characterized.
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Synthesis of Some Substituted Benzoxazolones

By RoBERT L. CLARK AND ARSENIO A. PESSOLANO

Recelvin NOvEMBER 2, 1957

A munber of benzoxazolones substituted in the aromatic ring and on the nitrogen atowm were syuthesized.

possessed anticonvulsant activity.

Since a number of benzimidazoloues possessed
interesting biological activity! a group of benzox-
azolones was prepared to see whether any of them
also had activity. They were less effective in pro-
tecting rats from lethal convulsions due to electro
shock, but were very effective in protecting mice
fromlethal doses of metrazol.® §-Carbamidobenzox-
azoloue was the most poteut compound found, and

(K1
(1958).

(2) These Diclogical results will be pablished in more detail in i

publication {from the Merck lnstitute for Therapcutic Rescarch by
Dr. J. Hawkins, Jr., and his associates.

Clark amt A, A, Dessolnne, THIS Joukrnat, 80, 1657

Sonte of them

it had approximately the same activity as tri-
methadione.

The benzoxazolone ring was prepared front the
appropriate o-anittophernols, either by fusion with
urea or by bubbling in phosgene.?

The manipulations on the benzoxazolone ring
were carried out by standard chemical reactions,
i.¢c., the amines werc prepared from the unitro com-
pounds by hydrogeunation, and ucylated with acid
auliydrides or acid chilorides. Carbamates and

(3) W. J. Close, B, . Titfany and M, A wpichiman, THIS JOURNAL,
71, 1265 (1949).
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thiocarbamates were prepared from the amine
and potassium cyanate or ammonium,thiocyanate.
The nitrogen could be alkylated by the method
used by Kloetzel* for alkylating amides. A
second mnitro group was introduced into 6-nitro-
benzoxazolone by fuming nitric acid at room tem-
perature.

Experimental®

5-Carbomethoxybenzoxazolone was prepared by the
method of Einhorn.®
5-Carboxybenzoxazolone.—The methyl ester was hydro-
lyzed by 1 N sodium hydroxide for three hours at 100°, and
crystallized from sodiunt hydroxide-acetic acid, m.p. 336—
338°.

Amnal. Caled. for GGH;NOy: C, 53.63; H, 2.81.
C, 53.98; H, 2.51.

5-t-Butylbenzoxazolone.—A solution of 130 g. of 4-t-butyl-
phenol was added to a mixture of 100 ml. of nitric acid in 200
ml. of acetic acid cooled to —10°. After four hours the
solution was poured into ice containing 110 ml. of 309, so-
dium hydroxide. The product was extracted 3 times with
benzene, the combined benzene washed and then steam
distilled. The oil that distilled was extracted with ether
and then after removing the ether distilled 7» vacuo, distilling
at 83-88° (1 mm.), vield 81.4 g. This material was hydro-
genated in. 700 ml. of ethanol by the use of 4 g. of 5%, palla-
dium-on-Darco. After removing the catalyst the solvent
wasoevaporated to give 4-f~butyl-2-aminophenol, m.p. 156—
157°.

A mixture of 16 g. of 4-{-butyl-2-aminophenol and 13 g.
of urea was heated over an open flame to a liquid. Heating
was continued until no more bubbling occurred. After
cooling, the solid was extracted with 30 ml. of warm ethanol.
This aleohol extract was diluted with water to give 15.5 g.
of material melting at 143-145°. Recrystallization from
50 ml. of absolute ethanol gave 11.7 g. of 5-f-butylbenzoxa-
zolone melting at 146-147°,

Anal. Caled. for CyH;sNO,: C, 69.09; H, 6.85. Found:
C, 69.13; H, 6.65.

5-n-Octylbenzoxazolone.—4-n#-Octylphenol was nitrated
like 4-z-butylphenol; however, the yield of steam-distilled
material was only 179%,. This was directly hydrogenated
and the hydrochloride of the product prepared. It was
crystallized from a small amount of alcohol by the addition
of ether and petroleum ether, m.p. 218-220°. A solution
of 8 g. of the above was dissolved in 200 ml. of ethanol and
200 ml. of water. When phosgene was added a gum sepa-
rated which slowly solidified. This solid was dissolved in
40 ml, of absolute alcohol and after treatment with Darco
was crystallized by the slow addition of water. It was re-
crystallized by solution in 25 ml. of ether and, after concen-
trating to 10 ml., petroleum ether was added; yield 3.0 g.,
m.p. 118-119°.

Anal. Caled. for C;;HuNO:
Found: C, 72.13; H, 8.96.

6-Nitrobenzoxazolone was prepared using the inethod of
St. Von Chelmicki.”

Fifty grams of benzoxazolone was added in portions to
240 ml. of concd. nitric acid. Slight warming was necessary
to start the reaction, then it was kept at 50° by addition of
benzoxazolone. Product began to separate toward the end
of the addition. After standing 20 minutes the mixture
was diluted with water to give 55 g. of 6-nitrobenzoxazolone.
Recgystallization from ethanol-water raised the m.p. to
146°.

6-Aminobenzoxazolone.—The above nitro compound was
hydrogenated in 709, alcohol using 5% palladium-on-Darco.
It was crystallized from methanol, m.p. 310°.

Anal. Caled. for CiHN,O.-HCl: C, 45.05;
Found: C, 45.25; H, 4.00.

Found:

C, 72.83; H, 8.56.

H, 3.78.

(4) I J.Pachter and M. C. Kloetzel, THis Jour~aL, T4, 1321 (1952).

(5) We are indebted to Mr, R, N, Boos and his associates for the
microanalyses, and to Dr, W. H. Jones and his associates for the hy-
drogenations.

(6) A. Einhorn and E. Ruppert, Ann., 326, 324 (1902).

(7) St. Von Chelmicki, J. prakt. Chem., [2] 423, 441 (1890).
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6-Carbamidobenzoxazolone.—To a suspension of 4.2 g.
of 6-aminobenzoxazolone in 75 ml. of dilute hydrochloric
acid was added 2.43 g. of potassium cyanate in 10 ml. of
water. There was a complete solution at first and then a
solid separated. The solid was recrystallized from 200 ml.
of 509, ethanol, m.p. >340°.

Anal. Caled. for CsHyN:Os: C, 49.74; H, 3.65.
C, 49.72; H, 3.69.

6-Thiocarbamidobenzoxazolone was prepared similarly to
the 6-carbamidobenzoxazolone except ammonjum thiocya-
nate was used. It was necessary to heat under reflux three

Found:

hours. Upon cooling the solid separated and was crystal-
lized from pyridine—petroleum ether, m.p. 243°.
Anal. Caled. for CsHiN;0.S: C, 45.92; H, 3.37.

Found: C, 46.26; H, 3.51.

6-(N,N-Diphenylcarbamido )-benzoxazolone.—To a solu-
tion of 4 g. of 6-aminobenzoxazolone in 75 ml. of warm pyri-
dine was added 7.0 g. of diphenylcarbamyl chloride. The
solution soon turned dark red and the temperature went
from 40 to 60°. After standing overnight 8.5 g. of solid
separated. Recrystallization from 50 ml. of pyridine by the
addition of water gave 5.0 g., m.p. 206° (never a complete
melt).

Anal. Caled. for CgHsN:Os:
Found: C, 69.87; H, 4.04.

3-Acetyl-6-acetylaminobenzoxazolone.—Thirty ml. of

acetic anhydride was added to 5.0 g. of 6-aminobenzoxazo-
lone and the suspension heated on the steam-bath for two
hours. Most of the solid was in solution. After two more
hours, a different solid had separated. After cooling, ether
was added and the solid separated. It was recrystallized
from aqueous acetone, m.p. 234°. Desai, ¢f al.,® claim they
obtained a momnoacetyl derivative.

C, 69.57; H, 4.38.

Anal. Caled. for CpHpN.O,: C, 56.40; H, 4.31;
COCH,, 36.70. Found: C, 56.18; H, 4.08; COCHs;,
35.60.

3-Diphenylacetyl-6-diphenylacetylaminobenzoxazolone.—
Three grams of 6-aminobenzoxazolone was dissolved in 9.0
ml. of 2.5 N sodium hydroxide and 25 ml. of water. To
this stirred solution was added simultaneously 9 ml. of 2.5
N sodium hydroxide in 30 ml. of water and 4.6 g. of diphen-
ylacetyl chloride in 30 ml. of ether. A solid formed during
the addition. After stirring one hour the mixture was made
acidic and a new solid separated. This was crystallized
from pyridine by the addition of water, m.p. 247°. The
molecular weight and the analysis indicated the diacyl
derivative.

Anal. Caled. for CyHeN2Oy: C,77.91; H,5.05. Found:
C, 77.95; H, 4.53.

3-Methyl-6-nitrobenzoxazolone.—To a suspension of 9 g.
of 6-nitrobenzoxazolone in acetone was added in portions
9.0 g. of powdered potassium hydroxide. A thick yellow-
orange solid formed. To this was added 14.2 g. of methyl
iodide in 30 ml. of acetone over ten minutes. After stirring
three hours at room temperature the solid was removed and
the filtrate evaporated. This residue was extracted with
water leaving 3.0 g. of yellow solid. It was crystallized
from 40 ml. of acetic acid to give 1 g., m.p. 183-184°. Re-
extraction of the original solid with acetone gave more mate-
rial.

Anal. Caled. for CgHgN:0,: C, 49.49; H, 3.12. Found:
C, 49.72; H, 2.81.

3-Methyl-6-aminobenzoxazolone.—3-Methyl-6-nitrobenz-~
oxazolone was hydrogenated in ethanol using 59 palladium-
on-Darco as the catalyst. The hydrochloride was crystal-
lized from alcohol, m.p. 315°.

Anal. Caled. for CgHgN:O,-HCI:
Found: C, 58.78; H, 4.64.

3-Methyl-6-carbamidobenzoxazolone was prepared like 6-
carbamidobenzoxazolone, and was crystallized from water,
m.p. 359°.

Anal. Caled. for CgHgN;O05: C, 52.18; H, 4.38.
C, 52.58; H, 4.44.

5-Nitrobenzoxazolone.—To a solution of 100 g. of 2-
amino-4-nitrophenol in dilute hydrochloric acid was added
phosgene. After several minutes the betizoxazoloue sepa-

C, 58.52; H, 4.91.

Found:

(8) R. D. Desai, R. F. Hunter and A. R. K. Khaliki, J. Chem. Soc.,
321 (1938).
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rated. After two hours 48 g. of product was collected, m.p.
229-232°. Recrystallization from dioxane raised the mielt-
ing point to 231-232°,

Anal. Caled. for C;:HN,O,: C, 46.68; H, 2.24. Found:
C, 46.56; H, 2.35.

S-Aminobenzoxazolone.—The 3-nitrobenzoxazolone was
hydrogenated using 5% palladium-on-Darco as catalyst.
It was crystallized from alcohol-water, m.p. 223°.

Anal. Caled. for CtHgN:0,: C, 55.99; H, 4.03. Found:
C, 55.92; H, 4.03.

5-Carbamidobenzoxazolone was prepared like 6-carbami-

dobsnzoxazolone. It was crystallized from water, m.p.
356°.
Anal. Caled. for CsHiN;O5: C, 49.74; H. 3.65. Found:

C, 49.90; H, 3.59.

5,6-Dinitrobenzoxazolone.—A solution of 15 g. of 6-nitro-
benzoxazolone in 100 ml. of fuming nitric acid was warmed
to 40° on the steam-bath, it was then removed and the tein-
perature climbed to 60°. After standing overnight it was
diluted with water to give 17.5 g. Recrystallization from

HrNry R, HiNzi anp EiLHarRD N. KAHLENBERG
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alcohol-water gave 14 g., nt.p. 190-195°. A sauple was
recrystallized for analysis ahd the melting point was 199-
201°.

Anal. Caled. for C:H3N;304: C, 37.34; H, 1.34. Found:
C, 37.13; H, 1.32.

5,6-Ureidobenzoxazolone.—5,6-Dinitrobenzoxazolone was
hydrogenated in alcohol using 5%, palladium-on-Darco.
The diamine was quite insoluble and cousiderable difficulty
was encountered getting it separated from the catalys_t.
Some hydrochloride was prepared and this was dissolved in
water and phosgene bubbled into it. A pink solid separated.
It was purified by dissolving in sodium hydroxide and pre-
cipitating with hydrochloric acid.

Anal. Caled. for CeH;N:0;: C, 50.27; H, 2.64. TI'ound:
C, 49.39; H, 2.78.
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Utilization of «,y-Dialkoxyacetoacetates in the Synthesis of Certain 2-Thiouracils and
Uracils?

By HenNrY R. HENzZE AND E1LHARD N. KAHLENBERG?
RECEIVED AUcUsT 19, 1957

A series of sec-butyl alkoxyacetates was converted into a new series of sec-butyl a,v-dialkoxyacetoacetates, and the latter

yielded the corresponding thiouracils by interaction witli thiourea.,

Uracils were formed more readily by desulfurization of

the thiouracils than from interaction of the alkoxyacetoacetates with urea.

In light of the early interest in thiouracils® and
uracils,* and more recently, in connection with a
study of compounds of possible use as metaholic
inhibitors, it was decided to attempt the syuthesis
of certain pyrimidines containing alkoxy substitu-
ents. Production of these compounds was visual-
ized through utilization of well-established proce-
dures involving condensation of substituted accto-
acetates with thiourea or urea. During the pre-
liininary investigations in this work, it was dcuon-
strated that sec-butyl alkoxyacetates gave bcetter
vields of dialkoxyacetoacetates, upon condensatiot,
than did the corresponding methyl, ethyl and pro-
pyl alkoxyacetates. Using a method described by
Johnson and Caldwell,® the sec-butyl alkoxyaceto-
acetates were converted into the corresponding H-
alkoxy-6-alkoxymethyl-2-thiouracils by allowing
the esters to react with thiourea in the preserce of
sodium methoxide. When it was found that the
corresponding uracils were better prepared from the
thiouracils than from condensation of the keto es-
ters with urea, each thiouracil derivative was in
turn desulfurized through use of chloroacetic acid.

It was next of interest to investigate the cleavage
of the ether linkages of both the thiouracil and ura-
cil derivatives, since the ease of cleavage and/or
replacement of their alkoxyl groups would have a

(1) From the Ph.D. dissertation of E. N. Kahlenberg at the Uni-
versity of Texas, June, 1954,

(2) Eastman Kodak Company Research Fellow, 1953-1054.

(3) W. B. Baker, J. Am. Pharm. Assoc., Pract. Pharm, Ed., 6, 359
(1945).

(4) T. Cr. Klumpp and J. B. Rice, Record Chewm. Progr., Kresge—
Hnoker Sci. Lib., 7, 15 (1946).

(5) T. B. Johnson and W. T. Caldwell, Tals JournaL, 51, 873
(1929).

direct bearing on their possible use as intermediates
in the synthesis of pyrimidines of iore complex
structure. It was recalled that, in a search for a
synthesis of orotic acid,’ the cleavage of both eth-
oxyl groups of 5-cthoxy-6-ethoxymethyluracil had
beei accomplishied under pressure by means of con-
centrated lydrochloric acid at 120-140°; such
treatment resulted in formation of 5-hydroxy-6-
hydroxymethyluracil. Since hydrogen iodide is
the common reageut for scission of ether linkages,
although frequently extensive reduction of the prod-
uct is noted, the beliavior of certain thiouracil and
uracil derivatives toward hot concentrated hydri-
odic acid was investigated. Tt wasfound that 5-iso-
butoxy-6-isobutoxymtetliyl-2-thiouracil could be re-
ductively cleaved in a stepwise fashion.  The initial
stage involved cleavage of the alkoxyl group at the
6-position with reduction to form 5-isobutoxy-0-
methyl-2-thiouracil. The mnext step comprised
splitting, unaccompanied by reduction at the 5-
position, resulting in formation of 5-hydroxy-6-
methyl-2-thiouracil. The latter resulted,‘ also,
from similar treatment of 5-isopropoxy-6-isopro-
poxymethyl-2-thiouracil.

Simnilarly, reductive cleavage was found to occur
with the corresponding uracils. Thus, using boil-
ing, coucentrated hydriodic acid, 5-isobutoxy-6-
isobutoxymetlyluracil was converted into 5-iso-
butoxy-6-methyluracil and 5-hydroxy-6-methyl-
uracil. The latter compound had previously been
prepared through oxidation of 6-methyluracil by
Belhrund and Griinewald.® They reported that
uracils containing an hydroxyl substituent at the 5-

(6) R. Behrund and R. Griinewald, Axnn., 8328, 186 (1902).



