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TasLe I1
————Bp, °C (mm)————
Compd Formula Analyses? Obsd Lit.

1 CpH;05CH C, H 160-164 (30) 138 (10)te=
2 CisH150; C, H 175-180(30) 139 (4)=
3 Cy3H 1504 C, H 150-154 (30) 140-142 (&)=
4 CpH 504 C,H 138-142 (30) 160-165 (7)>
5 CuHuON O H N 154-156(4)

“ Analyses were determined by Schwarzkopf Microanalytical
Laboratory, Woodside, N. Y., and by Clark Microanalytical
Laboratory, Urbana, Ill.,, and were within £0.4% of the calcu-
lated values.

lization from petroleum ether (60-80°) atforded white crystals,
mp 113-114°, lit.1% mp 114.5-115.5°.

L=( — )-=(4-Chlorophenoxy )propionic Acid (7).—Finely pow-
dered (— )-brucine (16.7 g, 0.042 mole) was suspended in 2 1. of
boiling 20¢; EtOH in H.O. To the stirred suspension was added
20 g (0.1 mole) of pL-7 in 50 ml of 1 & NaOH and 50 ml of EtOH.
The mixture was stirred with boiling until a clear solution re-
sulted. The solution was filtered and on cooling the salt crys-
tallized. Five additional recrystallizations from 209, EtOH-H,0
afforded 10.6 g (44¢7) of brucine salt, [«]?p —25.4° (¢ 1.9720,
MeOH). TUtilizing twelve times these amounts 122 g of optically
pure salt was obtained. The acid was liberated from 122 g of
salt by acidification with 59, Hs804 and extraction with ether.
The ether was dried (Na,S0,), filtered, and removed under re-
diced pressure affording after recrystallization from petroleum
ether (60-80°), 28.8 g (709;) of L-(—)-7: mp 104-105°, lit.1%a
mp 103.5-104.5°; [a]¥p —34.95° (¢ 5.0078, MeOH), lit.1% [o] 2%y,
—40.1° (EtOH); RD (c 0.0242, MeOH) (24-25°), [¢]ss —567°,
(o]0 —803°, [plage —1320°, [plaso —2650°, [p]zs — 1800 (sh),
[@]ar: 0°, [l +1130°, [¢p]aes + 1180, [@]ase +990, [d]20 0°, [p]ass
—710°, [¢)ae —1460°; CD (c 0.2420, MeOH) (24-25°), [8]300
0°, [8]sse —2620°, [8]ass —1750°, [flas —2990°, [f]ars —2310°,
[8] 254 —500°, [8]210 —2500°.

D=( + )=a=(4-Chlorophenoxy )propionic acid (7) was obtained
from pL-7 by the method of Smith, et al.,2 for resolving similar
compounds. Resolution was accomplished ntilizing (4 )-yohim-
bine obtaiied from the HCI salt. Three recrvstallizations of the
yohimbine salt of p-(4)-7 from Me,CO afforded white crystals,
[a]® +64.8° (¢ 2.3220, MeOH). The p~(+) acid was liberated
from the salt as in L-(—)-7 above. Recrystallization from pe-
troleum ether (60-80°) afforded white crystals: mp 104-105°,
lit.** mp 103.5-104.7°: [a]%p +34.1° (¢ 3.6720, MeOH), lit.1%
[a]®p +39.8 (EtOH); RD (¢ 0.0261, MeOH) (24-25°),
[$]azs +610°, [@]s10 +830° [plsee +1180°, [@lze0 +2580°, [¢]zss
+1700° (sh), [¢]xz 0°, [ploes —660°, []ees —880°, [p]as 0°, [¢]as
+790°, [p)a0 +1490°; CD (c 0.2610, MeOH) (24-25°), [8]300 0°,
[6]2ss +1830°, [8]as; +2600°, [8]z0 +1560°, [8]6s +1450°, [fless
+460°, [8]210 +2020°.

Ethyl L-( — )-a-(4-Chlorophenoxy )propionate (6)—The 1-(—)
acid 7 (12 g, 0.06 mole) was refluxed with 100 ml of EtOH con-
taining 4 ml of Hs80, for 24 hr. The solution was poured into
200 ml of H»O and extracted (Et;0). The ether was washed with
5% NaHCO; dried (Na;SO,), filtered, and removed under
reduced pressure affording after distillation 8.8 g (65%) of L-
(—)-6 ester: bp 150-152° (20 mm); [a«]%p —46.2° (¢ 5.0120,
MeOH), lit.'¥2 [@]%p —52.7° (EtOH); RD (¢ 0.0302, MeOH)
(24-25°), [¢plms —680°% [¢plss —1020°, [p]ze0 —1330°, [¢]ase
—2460°, [¢]ms —1740° (sh), [#]so —830°, [¢]214 0°, [¢]azne +680°,
(@265 +720°, {p]oer +640°, [dlass 0°, [plase —530°, [p]aee — 1480°;
CD (c 0.3020, MeOH) (24-25°), [8]300 —300°, [8]2s0 —2350°, [8]2ss
—2050°, [#]s2 —2750, [8]zs —2250°, [8]2rs —2450°, [8]254 —900°,
[6]245 —1600°,

Ethyl p-( + )-«-(4-Chlorophenoxy )propionate (6) was prepared
in similar yields and by the same method used for the 1~( —)-6
ester; bp 148-152° (20 mm); [«]%p +46.5° (¢ 6.2328, MeOH),
lit.®82 [o] %y +53.5° (EtOH); RD (¢ 0.0296, MeOH) (24-25°),
[¢)s2s +660°, [plaoo +1270°, [plass +2510, [¢)ass +1890° (sh),
[¢)ara 0°, [p)ess —770°, [plass —770°, [¢]2s: 0°, [)ase +1780°; CD
(¢ 0.2960, MeOH) (24-25°), [6]s0 +360°, [f]ass +1890°, [6]ass
+1730°, [8]2s +2550°, [6]214 +1990°, [6]255 +460°, [6]240 +2340°,

Biological.—Diets were prepared containing 0.15, 0.20, and
0.509 ester. The compounds were dissolved in 500 ml of ether
and the solution was thoroughly mixed with 2.5 kg of standard
Purina rat chow so as to impregnate the pellets. The ether evapo-
rated on standing for 12 hr. Six rats (Swiss Webster) were used
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as a control and administered a diet free of drug. Another six
rats were used for each drug at each dosage level. The rats
were weighed daily. At the end of 12 days of feeding, the control
as well as the experimental group consumed 2.5 kg of food per
six rats. The rats were anesthetized with ether, the aorta was
surgically exposed, and the blood was collected for analysis.
Serum cholesterol was determined by the method of Abell, et al.??
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Grant HE-08577.
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The potent antiinflammatory activity of 8-trifluoro-
methylphenothiazine-1-carboxylic acid® and the marked
antirheumatic effects of salicylic acid and its deriva-
tives prompted us to prepare 8-chloro- and 8-trifluoro-
methyl-3-hydroxyphenothiazine-2-carboxylic acids.

Although a wide variety of ring-substituted pheno-
thiazines have been described,* no hydroxycarboxylic
acids have been previously reported. In the course of
this study, the desired 3-hydroxyphenothiazine-2-
carboxylic acids were readily accessible by two paths

(Scheme I). Path A involved an extension of the facile
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S OH
S
H
B [lla, R=Cl
b, R =CF;
SZnY/., Cl OH
josiine Gl
R NH, HO R’ K.CO,
Ta,R=Cl Ma. R =H
b, R=CF, b, R"=CO,H
A\QSIZOH
R 17 CO.H
H
IVa, R=Cl
b, R = CF,

synthesis of hydroxyphenothiazines recently described

(1) These compounds were prepared at the Research Institute of Temple
University under a contract with Smith Kline and French Laboratories.

(2) (a) Research Institute of Temple University: (b) Smith Kline and
French Laboratories.

(3) B. M. Sutton and J. H. Birnie. J. Med. Chem., 9, 835 (1966); J. H.
Birnie, B. M. Sutton, M. Zuccarello, and J. A. Rush, Med. Pharmacol. Ezp..
17, 15 (1967).

(4) A review of the phenothiazine literature is presented by E. Schenker
and H. Herbst. Drug. Res.. B, 269 (1963).
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by Nodiff and Hausman.” Condensationn of the 2-
aminobenzenethiol zine salts (Ia and Ib) with 4-chloro-
2 5-dihydroxybenzoic acid (I1b) provided 8-chloro- and
8-trifluoromethyl-3-hydroxyphenothiazine-2-carboxylic
acids (IVa and IVh, respectively).

An alternate approach (path B) to [Va and IVh em-
ployed the Kolbe~Schmitt reaction.®  Using Marasse's
modification,® the carbonation of 2-chloro- (II1a) and
2-trifluoromethyl-7-hydroxyphenothiazines (II1b) pro-
duced the 3-hydroxyphenothiazine-2-carboxylic acids
(IVa and IVh). Although two positions ortho to the
hydroxyl group are available for carbonation, only one
omer was 1solated in each caze.  Phy=ical and spectral
data revealed that the produets from paths A and B
were identieal,

Compounds [Va and IVb were tested tor antiinflam-
matory activity in two biological assay=. Preliminary
data indicate that these compounds possess « low order
of aetivity.  8-Chloro-3-hydroxyphenothiazine-2-car-
boxylie aeid (IVa) produced a significant inhibition of
granuloma growth in the carrageenin filter paper granu-
foma assay™ in adrenalectomized rat= subcutaneously at
adose of 80 mg/kg. At alower dose of 20 mg, kg it was
without effeet.  The trifluoromethyl analog (IVb) was
meffeetive at 40 mg, kg, Phenylbutazone was effective
in this assay subeutaneously at 20 mg kg, IVa was
meffeetive in the ultraviolet ervthema test® when ad-
ministered orally at a dose of 40 mg kg, The oral
K. of phenylbutazone by this method was 7.4 mg/kg.

Experimental Section®

2-Trifluoromethyl-7-hydroxyphenothiazine (IIIb) wus prepared
from the zine salt of 2-amino-4-trifluoromethylbenzenethiol®*
(Ib) and 2-chlorohvdroquinone (Aldrich Chemical Co.) (IIa:
using the method described in ref 5. IIIb was ohtained (77¢}
as tan platelets (CeHg), mp 211-214°0 Apal. (CHFNOS;
(5 H.

3-Hydroxyphenothiazine-2-carboxylic Acids «(IVa and IVb:.
Method A.—A stream of O, wag bubbled for | hr through a
refluxiug mixture of 4-c¢hloro-2,5-dihydroxyhenzoic acid™ (0.0186
mole), NaOH (0.0372 mole) in H.O 17 wml), and 4-chloro-2-
aminobenzenethiol zine salt (Ia, 0.0093 mole) in EtOH 1350 1l
The dark brown suspension was filtered hot, and the filtrate
was treated with sodium dithionite (3.2 g in H.O (214 mlh
The vellow mixture was then heated at $0-30% for 13 min and
was decanted from a small amomnt of gnm.  Overnight the
decantate deposited a yellow solid!? which o recryvstallization
from AcOll gave TVi, 40%, mp 277-2830° dec.  Anal. 1C3H
CINOgR) ¢, IH. Similarly, 4-trifluoromethyl-2-aminobenzene-
thiol zine sale (Ib) provided IVbh, 1497, mp 253-254.5° dec.
Anal, (ColLEFNOSY C, Ho o Absorption bands of ir spectra were
as expected,

Method B.—An intimate mixture of gramdar anhydrous
patassium earbonate (107.4 g, 0.78 mole ) and 2-chloro-7-hydroxy-

) L. AL Nodiff and M. Hausman, J. Ory. Chem., 31, 625 11966).

16} A review ol tlis reaction and its modifications is presented by A. Lind-
sey and H. Jeskey, Chem. Rev., 8T, 583 {1957).

(7) Muodifiearion of tire methods reported I»y R. Meier, W. 2c¢iiuler, and
P. Desaulles, Experientiu, 6, 469 (1950); and A. Tanaka. F. Kobayvaski, and
T. Miyake, Endvecrinol. Japun, T, 357 (1960).

(8} . Winder, J. Wax, V. Burr, M. Benn, aud C. Rosiere, Arck, Intern.
Fharmacodyn., 116, 261 (1958).

«49) Microanalyses were performed hy Seliwarzkopf Microanalytieal
Laboratory, Woodside, N. Y, Melting points were determined in open
capillary tubes in an electrically heated Thiele-Dennis apparatus. Wlhere
analyses are indicated only 1y symbols of the elements, analytical results
obtained Tor vbose elements were within +£0.49 of the theoretical values.

(10) A. Kiprianov and l.. Yagupolskii, Zh. Obekch. Khim., 22, 2209 (1952);
Chem. Alstr., 47, 4769 (1953).

111) 5. Bhattacbaryyva and D. Beymour, J. Chem. Soc., 1139 (1950).

(12) Inlhe case of 1Vh, this solid was precipitated only by thre addition of
AcOll.

NOTES Vol 11

phenothiazine? (35.4 g, 0.14 mole) was placed 1 a 2ht-l Hastel-
lov (' pressure vessel. ‘'The reactor wus sealed. €05 gz wus
admitted under pressure, and the vessel This pree-
cedure was carried ont several times.  Ficallv, 1he reacior was
pressurized with CO. (42.2-56.2 kg cni®s, heawted 1o 200° diring
P L, and mmainiained at 200-220° for 2 by, The pressare
vessel was cooled 1o room temperanine wid vensad,  Aler ex-
tracting the reaction enke with 2.5 1 of hor HLO, die extract was
treated with carbon.  Acidification of the Sitrate with HCT gave
a brown precipitate which on recrystallizicion provided 1Va
(1870 The S-triftuoromethyl derivarive TVh was obhtained
100 ma similar manner. Samples «f IV sl TVE prepared
by methods A and B gave identical iv specira, wnd mixtine melt-
ing points were 109 depressed.

s venloed,
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In the first paper® in thig series, various piperazines
were made having, ax one substituent, an aromatic ring
and, as the other, a1 substituted acylurea in order to
obtain possible zedatives or other plivsiologically active
compounds.

In this article, the piperazines synthesized generally
contain various aralky] groups and either acylurea sub-
stituents or substituted carbamoyl groups. Most of
then are of types I and 11

ara ; N 5 299 N
T Y 3 L

{

aralkyl—N  N—CON(C.H;.

1

Biological Data.’—Compound 1 was active at 100
mg but inactive at 50 mg/kg ip in affording protection
to mice against electroshock when administered 30
min before the stimulus.  Also, when administered 30
min previous to pentylenetetrazole 1 showed anti-
pentylenetetrazole activity (clonic convulsions) in
mice at 100 mg kg ip but was ineffective at 50 mg.

Compound 3 was a mildly acting psychomotor stin-
ulant (photocell count method) at 300 mg’kg po in
mice. Compound 12 showed slight psychomotor
stimulation in mice at 100 mg/kg po. Cowmpound 15
was a mild psychomotor depressaunt at 300 wmg/kg po
and a mild stimulant at 30 mg/kg po. Compound 15
also showed questionable activity against a Trichomonas
gallinae vaginal infection in hamsters at 100 mg/kg po.
Compound 19 was a feeble stimulant at 30 mg/kg po,
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