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C.  2,2.-Dimethyl-5-(1,2-dibromophenylethyl )-4-0xazolidi-
none.--Bromine (3.7 g., 0.023 mole) in 10 ml. of chloroform was
added to a solution of 5 g. (0.023 mole) of IIb in 25 ml. of chloro-
farm. The solvent was evaporated and the rvesidne was tritn-
rated wikh ethanol and recrystallized from agneons ethanol te
vield 4.5 g. (5277) of the dibromide, m.p. 182--18;5° dec.

Anal. Caled. for CpHiBraNO.: Br, 4239, Found: B,
42.47.

D. 4-Acetoxy-2,2-dimethyl-5-styryl-3-oxazoline.--~Acetic au-
hydride (10 ml) and 1 g. ¢0.0046 mole) of IIb were refluxed 1
e, and held at room temperature for 18 hr.  Ixcess acetic an-
hydride was evaporated in vacuo. The residue stined with cold
ctlinnol yielded 1 g. of crystalline product, w.p. 68-69°. Re-
erystallization from aqgueous ethanol did not raise the meltiug
point.  The infrared spectrum  corroborated the  strnenme
given, having absorption bands ar 1320 (-C-0-C-), 1757
(C==0)), and 1710 emn.— 1 (C==N).

Anal. Caled. for CHyNOs: €, 69.49: H, 6.61;
Found: ¢, 69.47; H, 6.61; N, 5.4,

2,2-Dimethyl-5-phenylsulfonylmethyl-4-0xazolidinone.-— A
solution of 1 g, (0.004 mole) of 2 2-dimethyl-5-phenylmer-
eaptomethyl-4-oxuzolidinone (XIVh) and 2 ml. of 30°7 aqueons
hydrogen peroxide in 5 ml. of acetic aeid was heated 1 hr. at 80°.
Dilntion with 25 l. of water gave 0.7 g. of produet, m.p. 152-
153°. Recrystallization from water raised the m.p. to 153~
154°.

Anal.
S, 1101

N, oL

Caled. for CpHNOS: C, 83.52; H, 5.61: N, 5.20;
Found: C, 53.65; H, 5.52; N, 5.28; 3, 12.17.
N,N‘-Methylenebis(2-hydroxy-4-phenyl-3-butenamide )
(XXX)—-A mixtnre of 10 g. (0.057 mole) of IIa and 100 il of
chlorometbyl methyl ether was refluxed 4 lir.  The excess cther
was evaporated, and the residine stirred with cold methanol o
obtain 1.4 g. of erystalline prodnet, nip. 216-217°. Two re-
crvstallizations from 2-ethoxyvethanol gave small white prismes,
n.p. 220-221°,

Anal.  Caled. for CaHaN.QOg C, 6354, H, 6.05; N, 7.65:
mol. wt., 366.4.  Found: C, 68.95: H, 6.08; N, 7.70; mol. wt..
392,

N,N’-Methylenebis(2-hydroxy-5-phenylvaleramide) wus
prepared similarly from 2-hydroxy-5-phenylvaleramide (XVIIa?
and chloromethyl methyl ether; m.p. 147-143° (from ethanol).

Aual. Caled. for CauHuNaOgp Co 6935 1 759 N, 7.0
mol. whk, 398 Found: G, 69.68; H. 7.56; N, 7.08; mol. wt,,
RAES

Vol S

N-Ethoxymethyl-2-hydroxy-4-phenyl-3-butenamide ( XXX1).
A solntion of 17.7 g (0.1 mole) of IIa, 13 g. (0.125 mole) ol di-
ethoxymethane, and 0.5 g. of p-tolnenesnlfonic acid in 50 ml. o
tadnene and a0 ml of eyvelohexane was refluxed 3 oo with con
rinnons removal of the eyelohexane-ethunol azeotrope as 1 dis-
tilled.  The renction mixtnre wag cooled and the precipitaied
N, N “methylenebis(2-hydroxy-4-phenyl-3-buntenamide i, n.p. 220
2217 (5 o, was filtered off. The filuate on standing deposited
S g oof erystals, mip. S4-85°0 Tlree recrystallizations from
benzene-cyelohexane raised the nip. to 9:53-04°,

drnal. Caled, for CaHaNOQ G 66534 H, 7.25:0 N, D05,
mol wt., 255, Found: ) 65.91; H, T.08:; N, G118 mol wt.,
24

N-Ethoxymethyl-2-hydroxy-5-phenylvaleramide. .\ =oln-

ton of 193 g (0.1 mole) of 2-hydroxy-5-phenylvaleramide
(NVII), 15 g (0,125 nole) of diethoxymethane, aud 016 g, «f
p-tolnenesnlfonic acid, in 45 ml. of tolnene and 50 ml. of exelo-
hexane was refluxed 4 hr, with contimions removal ol the evelee
hexane-ethanol azeotrope.  The solution was cooled, filtered,
and diluted with an equal volume of pewolenm ether to preeip-
itate 7 g ol white erystals, nip. 62-63°.  Reerveeallizalion Irom
eyelohexane did not change the melting poins.

Jdwal, Caled. Tor Gy HyNOy: G, 66,01 H, sS4
ol wi, 2510 Formd: C. 66.95; H, 8.36; N, 5.77;

N, 0N
mol. wt.,

N,N’-Methylenebis(2-hydroxy-3,3,3-trichloropropionamide .
A solution of 14 g (0.073 mole) of 2-liydroxy-3,3,3-trichloro-
propiottunide, 11.7 ml of diethoxymethane, and 0.12 g, o p-
tolnenesnlfonic actd, in 35 1l of toluene and 37 ml of cvelohex-
ane was refluxed 45 min., with contiunous removal of the evelo-
hexane-cthanol azeokrope. The mixwmre was cooled, and (he
ervsalline prodnet (4.6 g, uep, 232-255° dec.) was recrysinl-
lized from methanal to obtain 2.5 g, of white needles, nup. 258
2:30° dee.
Anad.
N, 706 ndd, wt, 397,
N 7210 ol w506,

Caled. yor CeHgClLgN.Oy: ) 21008 H, 2005,
Found: €, 21.24: H, 2.0

Acknowledgment.-—T'he authors are indebted to
Drs. J.J. Boren and H. M. Hanson for evaluation of
the behavioral activity of these compounds.
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The syntheses of a munber of ring=ubstituted -aryl-2-hydroxyamino- and L-aryl-2-methoxyaminopropanes
are described. These eompounds are compared pharmacologically with the corresponding l-aryl-Z-amino-

propanes.
activity,

In a continuation of our studies of compounds re-
lated to the physiologieally active g-phenethylamines,!
we have synthesized and examined the pharmacology
of a number of {-substituted 1l-aryl-2-hydroxyamino-
ahd l-aryl-2-methoxyaminopropanes (lable 1). Sub-
stituents which have been examined include methoxy,
chloro, methyl, and hydrogen; a few compounds such
as 1-(3-indolyl)-2-hydroxyaminopropane and 3-1,2,3,4-
tetrahydronaphthylhydroxylamine were prepared in

fr o L Beningeon, R, DL Moy, L. O Clark, Jr.o and R P Fox,
Qe Cheye., 28, 1970 (19a%); b2 . Beningeon, R. DL Morin, amt Lo ¢

Clark, Jr., 0 am. Cheyee Sopl, T80 5380 (19341 (e J. O, Chem., 28, 54
STUARY; oh) diid., 22, 332 (14371

The hydroxyamino compounds are, in general, central stimulants, and O-methylation diminishes this
Two compounds within this series were fonnd to be monamine oxidase inhibitors.

order to cxamine the hydroxyamino analogs of a-
methyltryptamine, a monamine oxidase inhibitor, and
1,2,3,4-tetrahydro-g-naphthylamine, a pyretogenic com-
pound which produces rage in the cat.

Considerable literature is available on the synthesis
and pharmacology of O-substituted aralkylhydroxyl-
amines and rclated substances.? Relatively little work
has been reported of the eorresponding N-substituted
compounds. Major’ has published a synthesis of 1-

forrnes o1 (e Lezinning of . Lo Setinmann, R V. b leinzeboae

,and W Vehlk

mp, S Med, Chem T 329 11064,
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TasLe I
ArCH,CH(CH;)NX
M.p.. ~—Carbon. ;— ~—Hyvdrogen, p— —Nitrogen. %—
Compd. Ar X Formula °C. Caled. Found Caled. Found Caled. Found
1 CeHz, OH (CnggNO)g'C2H204 174—175”
2 4-CH,0OC.H, OH (C,HisNOy)e-C.H 04 134-135 58.4 58.6 7.1 7.1 6.2 6.1
3 3,4-(CH;0),CeH; OH (C,HuNO;)C.H:0, 135-136 36.2  56.1 7.0 7.0 5.5 5.5
4 4-CIC¢H, OH (C¢HpCINO).-CH, 0, 192-193 52.0 52.0 5.6 5.4 6.1 6.0
5 4-CH;CeH,4 OH (C,H;;NO)C.H;04 186-187 62.8 63.1 7.6 7.5 6.7 6.5
(C1H ;3NO)e-C.H,04 183-184 63.4 63.3 6.7 6.8 6.7 6.7
NHOH

o O

OH  CuHyN,0-C:H,0p 180-181 57.6  37.8 5.5 5.7 9.6 0.8
: OJ

H

8 CeHs; OCH; (C,H;sNO).C-H,0,4 129-130 62.9 63.0 7.6 7.7 6.7 6.8
9 4-CH;0CH, OCH, (C,H,;NO:)yC:H,0, 120-130 60.0  60.0 75 7.3 5.8 5.7
10 3,4-(CHy0).CsH; OCH; (C,,H,sNO;)eCoHoO4 116-117 57.9 57.6 7.4 7.6 5.2 5.3
11 4-CICsH, OCH; (C,HiCINO)yCH0, 128-129 540 54.3 6.1 6.2 5.7 5.6
12 4-CH,CeH, OCH,; (C,H;NO)-C.H:0, 134-135 64.3 64.2 8.0 7.8 6.2 6.0
13 C6H5 H C
14 4—CH30C6H4 H 14
15 4-CICeH, H CiHCIN-HCI 163-165¢
16 4-CH,C¢H, H C,H:N-HCI 158-159

o Lit.* 175-176°.
reported 164-165°.

b Acid oxalate.

phenyl-2-methoxyaminopropane (8) and has pointed
out the amphetamine-like activity of this compound.
We conecur with this observation, but our data show
this substance to be roughly six times as toxic as the
reported figure. Our data on the monamine oxidase
inhibitory action of 8, using tyramine as a substrate,
are generally in agreement with Major’s observation
that this substance shows little or no inhibition of
monamine oxidase using 5-hydroxytryptamine as a
substrate.

The N-aralkylhydroxylamines and the corresponding
O-methyl ethers were synthesized by the following
sequence of reactions. Ar was either phenyl or sub-

ArCH,COCH; —> ArCH,C(CH;3;)=NOR —>
ArCH,CH(CH;)NHOR

stituted phenyl, 1,2 34-tetrahydronaphthyl, or 3-
indolyl. R was H for the hydroxylamines and CHj
for the O-methyl ethers. The oximes were reduced to
hydroxylamines by catalytic hydrogenation over a
platinum catalyst in the presence of 1 equiv. of HCI,
similar to the procedure of Vavon and Crajeinovie.*
The corresponding O-methyl ethers were obtained
by catalytic reduction of the O-methyl oximes by the
method of Jones and Major.? The l-aryl-2-propanones
required as starting materials were procured commer-
cially or synthesized by published procedures. All of
the aralkylhydroxylamines and the O-methyl ethers
were convelted to their neutral oxalates for purifica-
tion and storage.

dl-1-(4-Chlorophenyl)-2-aminopropane (15) and di-1-
(4-tolyl)-2-aminopropane (16) were prepared by re-
duction of the corresponding substituted l-aryl-2-
nitro-1-propenes with lithium aluminum hydride. All
amphetamines were couverted to the hydrochloride
salts for use.

Pharmacological Methods. Toxicity Experiments.—
Groups of 5 mice (Swiss white, random-bred, 25-35 g.)

(4) G. Vavon anil M. Crajeinovic, Bull. svc. chim. Belges, (4148, 231 (1928).
(5) L. W.Jones and R. T. Major, J. Am. Chem. Soc., 53, 669 (1930).

¢ Aldrich Chemieal Co., Milwaukee, Wis.
¢ H. D. Moed, J. van Dijk, and H. Niewind, Rec. trav. chim., 74, 919 (1955).

4 H. B. Hass [J. Am. Chem. Soc., 68, 1009 (1046)]

were injected intraperitoneally with aqueous solutions
of the hydrochloride salts of the test compounds® at
a minimum of 4 dose levels spaced in geometric pro-
gression between completely killing and living doses.
The LD;, was estimated by the method of Weil.”

Spontaneous Motor Activity (SMA).—Of the various
techniques available for the measurement of SMA?
it was decided to use the photocell-cage technique on
groups of 3 mice/trial to determine the dose necessary
to produce a doubling of the motor activity (EDagy),
based upon the number of interruptions of the light
beam compared with saline as the control for standaxrd
time periods after i.p. injection.

Hexobarbital Sleep Time.—Adult, male mice in
groups of 15 were injected intraperitoneally with 10
mg./kg. of the test compound, and after 15 min. hexo-
barbital sodium was injected intraperitoneally at a
dose of 100 mg./kg. The time between loss and regain
of the righting reflex was taken as the duration of
sleeping times, which were compared with control
sleeping times with hexobarbital alone. The statis-
tical significance of the results was tested by means of
the Student t-test.

Relative Pressor Effect.—Effect of the test com-
pounds on blood pressure was measured in a heparinized
cat preparation under pentobarbital anesthesia. Drugs
were administered intravenously through a jugular
cannula, and the change in the mean systolic pressure
was measured by means of a Buffington universal
pulse transducer oriented dorsally on the tail.* Blood
pressure effects were compared with the rise obtained
with a standard dose (0.1 mg.) of phenethylamine

(6) It was noted early in this stody that solutions of the bydrochloride
salts of these bases undergo gradual decomposition in aqueous solvtion even
at refrigerator temperature. Hence, all compounds were stored as the
oxalate salts, and solutions of the bydrocblorides were freshly prepared
from the oxalates by treatipent with an eqvivalent aynount of CaCl: and
removal of the insoluble caleivni oxalate by filtration.

(7) C. 8. Well, Biometrics, 8, 249 (1952).

(8) P. B. Dews and W. H. Morse, Ann. Rer. harmacol., 1, 145 (1061).

() F.B.Byromand C, Wilson, J. Physiol. (London), 98, 301 (1938).
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Relative pressor
SMA effect LD,
Conpd. EDajo, mig./kg. (phenetbylumine = 1t we fRe.

1 20 1.3 S

2 NA 0.5 100

3 NA 1.3 120

4 B 0.2 1t}

D 20 0.0 ~

M) 50 0.6 St

7 10 0.2 10

S NA 0.1 100

9 NA 0.0 200

1€ NA 0.0 200
11 o0 0.1 100
12 NA 0.0 Bl
13 10 0.8 40
14 10 1.0 40
15 D 1.1 15
16 B 0.7 12

@ Not statistically significant.

and calculated as the pressor effect relative to the
effect of phenethylamine = 1.

Cat Behavior Tests.—Gross behavior effects on
normal, healthy, adult cats of both sexes injected i.m.
with 25 mg./kg. of the test compounds were observed.
The behavioral components of aggressive behavior,
withdrawal, hiss, growl, pupil dilation, pilomotor
effect, and salivation were used as indices to the over-
all behavioral patterns of the animals as discussed by
Norton and de Beer.'® Rectal temperatures werc
measured with a Thermistor probe."

Monamine Oxidase (MAQO).—Inhibition of this
enzyme was determined by comparing the extent of
deamination of tyramine (5 X 10~* 37) as a substrate!
by a solubilized MAO preparation'® from rabbit liver
in the absence and presence of the test compounds at
5 X 102 M.

Results

The results of the above pharmacological measure-
ments are summarized in Table I1.

Relative Pressor Action.—Pressor data are presented
rclative to phenethylamine as a umitary standard.
With the exception of 1, 14, and 15, all of the compounds
tabulated exhibited less pressor activity than the
standard. All of the compounds examined gave a
promipt increase in blood pressure which returned to
the control base-line systolic pressure within about 10
min. after drug administration.

Spontaneous Motor Activity.—Six out of the sixteen
compounds examined did not show a significant change
in activity (NA) in this experimental design. Most of
the compounds which caused significant changes in
motor activity were equal or less potent than 2-amino-
l-phenylpropane (13); 1-(4-chlorophenyl)-2-substituted
propanes (4, 11, and 15) were notable exceptions, in
that this subgroup showed a higher SMA than any of
the corresponding unsubstituted compounds.

(1)) 8. Norton and E. J. de Beer, Ann. N. Y. Acad. Sct., 65, 210 (1056).

(11) Yellow Springs Instrument Co. Telethermometer.

(12) K. ). Logsdon, Ann. N. ¥. Acad. Sci., 8T, 801 (1960).

(13) G. €', Cotzias, I. Serlin, and J., J. Greenough, Science, 120, 114
(154,

b P (statistical probability) < 0.001.

Illeet ox

hexoharbital Change in Mobamine

sleeping thue, reetal Effect on oxilase
', ehange e, T, ¢at behavior ynhibition, ';
- 20 1.6 B i1
=57 +24 - an
— 1o () - )
— B T 4=
= He 2N -+
+ 115 1.8 — =T
+60% +2.5 + (
440 (1 — o
4504 0 e /
50> U} -
-+ 1157 ) -
+120% 1 —
-— 10 419 + Bt
— 15 5.0 - ¢
45 4 + 42
—dat F3.0 -+ p

= No significant inhibition. <2 <C0,02, < <0.01.

In general, it was found that all of the substituted
2-amino-1-phenylpropanes and their hydroxyamino
analogs are rapidly acting, whereas the corresponding
methoxyamino compounds exhibit no pronounced
excitatory cffect inmuediately after administration
to cither mice or cats. However, some hours after
mjection of 8 at a toxic dose level, mice became hyper-
active; clonic convulsions and death followed.

Hexobarbital Sleeping Time.-—Under the conditions
of testing, the l-arvl-2-hydroxyaminopropanes (1, 2,
and 3) did not change significantly the slecping time,
whercag 1-(4-chlorophenyl)-2-hydroxyaminopropane (4)
produced inhibition. Of the l-aryl-2-aminopropanes
examined, only 15 and 16 caused the expected inhibi-
tion at a rvelatively high level of significance. All of
the substituted l-aryl-2-methoxyamines (8 to 12)
were found to potentiate hexobarbital sleeping time.

Cat Behavior.—--Compounds which produced a posi-
tive reponse in all of the Norton and de Beer parameters
at a dose level of 25 mg./kg. (l.m.) were considered to
be rage producing.  Within this eategory arve all of the
ring-substituted 1-aryl-2-aminopropanes (13-16) and
three of the l-aryl-2-hydroxyaminopropanes. It was
of interest to note that those compounds producing a
positive rage vesponse correlate well with a general
decrease i hexobarbital sleeping tine which could be a
characteristic of central exeitatory action. Notable
exceptions to this trend are 1-(3,4-dimethoxyphenyl)-
2-hydroxylaminopropane (3) and 1-(3-indolyl)-2-hy-
droxyaminopropane (7); 3 has no significant influcnce
on hexobarbital sleeping time and does not induce rage-
like behavior in the eat, whereas 7 is the only member
of this group which both potentiates sleeping time and
produces rage. All strong rage producing compounds
were fonnd to cause a moderate to large increase in
body temperature.

Compound 1 (25 mg./kg.) evokes a qualitatively
lower level of rage response than does 2-aimmno-1-
phenylpropane, but the effects are longer lasting.
Animals receiving this compound exhibit an unusual
eireular head motion accompanied by profuse saliva-
tion. Pretreatment of the animals with chlorpromazine
(10 mg. 'kg.) causes a blockade of the rage reaction
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without inhibiting the head motion't; atropine sul-
fate administration failed to block salivation.

Monamine Oxidase Inhibition (¢n vitro).—The re-
sults of these inhibition studies are tabulated in the
last column of Table II. 1-(3-Indolyl)-2-hydroxyl-
aminopropane (7) caused no significant inhibition of
monamine oxidase while 1-(3-indolyl)-2-aminopropane
is a potent inhibitor of this enzyme.’* Compound 1
is moderately active and is an hydroxyamino analog of
the well-known MAO inhibitor 2-hydrazino-1-phenyl-
propane. The most strongly inhibiting substance
within the group examined is 8-1,2,3,4-tetrahydronaph-
thylhydroxylamine (6) which differs pharmacologically
from 1,2,3 4-tetrahydro-3-naphthylamine in that the
latter ecompound is not a MAO inhibitor, is strongly
pyretogenic, and induces rage in the cat.’® Methyl-2-
propynylbenzylamine, clearly established as a MAO
inhibitor, effected a pronounced inhibition of the en-
zyme system at a conecentration of 5 X 10— 37. In
repeated experiments under controlled conditions, a
typical level of inhibition was 81-829,.

Structure—Activity Relationships.—Replacement of
amino by hydroxyamino in the amphetamine structure
decreases but does not abolish the central nervous
stimulation effects of this group of compounds. How-
ever, when the hydroxy group is methylated to the
corresponding methoxyamino derivative, the stimu-
lating effects are abolished and this group of com-
pounds tends to produce central nervous system de-
pression, as evidenced by their potentiating effects on
hexobarbital sleeping time in mice.

Hydroxyamino compounds in which the aryl group
was not phenyl or substituted phenyl exhibited some
anomalous effects. The cyclic analog 6 is a depressant
and does not induce a rage response in the cat, yet the
hyperthermic effect remains. Substitution of 3-indolyl
for phenyl potentiates hexobarbital sleeping time, yet
induces a hyperthermia and excitation in the cat.

As was found with phenethylamines,* introduction
of methoxy, chloro, or methyl into the 4-position of
the benzene ring intensifies the excitant and CNS stimu-
lant effects of both substituted amphetamines and
aralkylhydroxylamines. Substitution of more than one
methoxy group on the aromatic nucleus, as in 3,
abolishes the excitant activity of this class of com-
pounds.

O-Methylation of the aralkylhydroxylamines pro-
foundly alters the pharmacological activity of these
substances. The O-methyl ethers are significantly
less toxie, do not induce excited behavior in the cat,
and appear to be CNS depressants rather than stimu-
lants in their primary action. The delayed response
observed with 8 may indicate that the O-methyl ether
is cleaved enzymatically to the active compound 1.

Experimental

dl-1-(4-Methoxyphenyl)-2-hydroxyaminopropane (2).—1-(4-
Methoxyphenyl)-2-propanone, b.p. 82-85° (0.1 mm.) [lit.’8
102-105° (0.5 mm.)], was obtained in 86% yield by reduction

(14) F. Benington. R. D. Morn, and L. C. Clark, Jr., Nature, 202,
813 (1964).

(15) E. I. Ruznets, V. 8. Shashkov, M. N. Ter-vartanian, N. N. Preo-
brazhenskaia, T. P. Suvrov. T. P. Sycheva, and M. N. Shcukina, Dokl
Akad. Nauk SSSR. 136, 1231 (1961); M. E. Greig, R. A. Walk, and A. J.
Gibbons, J. Pharmacol. Ezptl. Therap.. 127, 110 (1959).

(18) L. C. Clark. Jr., unpublished results,
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of 1-(4-methoxyphenyl)-2-nitro-1-propene with iron and hydro-
chloric acid.'® This ketone was converted to its oxime2
in 979, yield by reaction with hydroxylamine hydrochloride and
sodium carbonate in an aqueous system at room temperature;
m.p. 50-51° (lit.2056-61°). A solution of 35.8 g. of 1-(4-methoxy-
pheny!)-2-propanone oxime in 250 ml. of 809, ethanol containing
7.3 g. of HC! was hydrogenated for 3 hr. in a Parr hydrogenation
apparatus at 3.5 kg./em.? (50 p.s.i.g.) over 0.5 g. of platinum
oxide catalyst The catalyst was removed by filtration, the
filtrate was diluted to 1 1. with water and extracted twice with
ether to remove any acid-insoluble material. The aqueous layer
was made alkaline with solid NaHCO; (to pH 8-9), and the basic
oil which separated was extracted with two 300-ml. portions of
ether. The ether solution was dried (MgS0,) and filtered, and
the ether was removed by evaporation. The residual crude
product solidified; yield, 27.5 g. (76%); m.p. 54-55°. To an
ether solution of this base was added a solution of 9.6 g. of oxalic
acid dihydrate in a small volume of methanol. The oxalate
salt of 2 which separated solidified gradually; it was collected
and recrystallized from methanol; yield, 31.2 g. (69%); m.p.
134-135°.

dl-1-(4-Methoxyphenyl)-2-methoxyaminopropane (9).—To
a stirred mixture of 33.5 g. of 1-(4-methoxyphenyl)-2-pro-
panone, 21.7 g. of methoxyamine hydrochloride, and 40 ml. of
water was added gradually a solution of 13.8 g. of sodium carbo-
nate in 25 ml. of water at about 10°. The mixture was then
stirred at room temperature for 14 hr., and the oily product
layer was extracted with ether, dried (MgSO,), and distilled;
b.p. 79-80° (0.4 mm.); yield, 34.3 g. (87¢%) of a colorless oil.

Anal. Caled. for CiH;:NO.: C, 684; H, 7.8; N, 7.3.
Found: C,68.6; H,7.6; N, 7.2,

A mixture of 19.3 g. of the O~-methyl ketoxime, 200 ml. of 809,
ethanol, 3.7 g. of HCI, and 0.4 g. of platinum oxide was hydro-
genated in a Parr apparatus at 3.5 kg./em.? (50 p.s.i.g.) until
1 mole of hvdrogen/mole of compound was absorbed (1 hr.).
The catalyst was removed by filtration, and the product was re-
covered and converted to the neutral oxalate as previously de-
geribed. The oxalate was recrvstallized from methanol-ether;
m.p. 129-130°; yield, 13.5 g. (54%).

di-1-(3,4-Dimethoxyphenyl)-2-hydroxyaminopropane (3).—
1-(3,4-Dimethoxyphenyl)-2-propanone, b.p. 135-140° (0.5 mm.)
[lit.1? 120-133° (0.4 mm.)], was prepared in 78% yield by the
procedure described by Shepard, et al.'® The oxime?' of this
ketone, obtained in 83% yield, was an oil, b.p. 140-141° (0.3
mm.). The oxime (31 g.) was reduced by catalytic hydrogena-
tion in exactly the same manner as described previously, and the
hydroxyamino compound was converted to the neutral oxalate
and recrystallized from methanol-ether; vield, 12.5 g. (339);
m.p. 135-136°.

dl-1=(3,4-Dimethoxyphenyl)-2-methoxylaminopropane (10).—
Treatnient of 33.5 g. of 1-(3,4-dimethoxypheny!)-2-propanone
with methoxyamine as described previously gave 34.4 g. (919%)
of 1-(3,4-dimethoxyphenyl)-2-propanone oxime O-methyl ether,
b.p. 111-113° (0.3 mm.).

Anal. Caled. for C,sH;;NOj:
Found: C,64.3; H,7.7; N, 6.2.

Catalytic hydrogenation of this compound by the procedure
deseribed afforded the oxalate of 10 in 419 yield; m.p. 116-117°.

dl-1-(4-Chloropheny!)-2-hydroxyaminopropane (4)—1-(4-
Chlorophenyl)-2-propanone, b.p. 75-79° (0.3 mm.), was prepared
by the method of Overberger and Biletch.22 The oxime of this
ketone was a colorless, viscous oil, b.p. 111-113° (0.7 mm.),
obtained in 929 yield.

Anal. Caled. for CH),|CINO: C, 58.8; H, 5.5; N, 7.6.
Found: C,58.9; H, 54; N,74.

Catalytic hydrogenation in the same manner described pre-
viously afforded 4 in 787 yield.

dl-1-(4-Chlorophenyl)-2-methoxyaminopropane (11).—
Treatment of 20.5 g. of 1-(4-chlorophenyl)-2-propanone with

C, 64.6; H, 7.6; N, 6.4.

(17) All melting points were taken in a Fisher-Johns melting point ap-
paratus. Calibration of the apparatus against standard compounds showed
no need for correction.

(18) R. L. Huang, J. Chem. Soc., 2539 (1954).

(19) E. R. Shepard, J. F. Noth, H. D. Porter, and C, K. $jmmans, J.
Am. Chem. Soc., T4, 4611 (1952),

(20) F. W. Hoover and H. B. Hass, J. Org. Chem.. 12, 501 (1947).

(21) L. Balbino and V. Padini, Gazz. chim. ital., 86, 291 (1905).

(22) C. G. Overberger and H. Bjletch, J. Am. Chem. Soc., T8. 4880
(1951).
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methoxyvamine gave 22.8 g0 (9500 of 1thie oxime O-methyl ether,
bop. 70 752 (0.1 . L

Aual, Caled. far CpHRCINO:D ) tis: H, 6.1 N, 7.1
Iroumd: C, 61.0; 11,6.2; N, 6.9,

Catalytie hydrogenation of this componnd gave 11 it 29
vield.

dl=1-(4-Methylphenyl)-2-hydroxyaminopropane (5).--1-

p-Tolyl-2-propanone,®® bhop. 62-67° (0.5 mn) [l 92-94°
£ mnn), was obtained in 797 vield by rednetian of 1-p-tolyvl-
2-nitro-I-propene®* with iron and HCL

The oxime of this ketone, m.p. 84859 (111,28 38501, was nb-
tained in 879 vield.  Catalytie vdrogenntion gave 5 in 744
vield.

{{=1-(4-Methylphenyl )-2-methoxyaminopropane (12).--1-
p-Tolyl-2-propanone oxime O-nmiethyl ether was an oil, b.p. 82
S4° (1.3 mm.), obtained in 95¢¢ vield by treatment of 1-p-
(olyl-2-propanone with methoxyamine.

Anal. Caled. for CHENO: G, 74.6; HoSDS: N, 790 Found:
L7405 HLO820 NV

Catalyde hvdrogenation alforded 12 m 424 vield.

dl-N-8-(1,2,3,4-Tetrahydronaphthyl ) hydroxylamine (6 !.-

S-Tetralone oxime® (5.6 g.) in 150 ml. of ethanol rontaining 1.8
g. of ICI was hivdrogenated over 0.25 g. of platinum oxide eata-
Ivsi ot 5.0 kg /enn? £50 pos.dag. ) mutil Bnole equiv. of hydrogen
was absorbed.  The reaction mixture was processed as deseribed
previonsly, and 6 was isolated as the oxalute, m.p. 183-184°:
vield, 5.4 g 1530700,

233 P L Pepanikovie ond Vo b Veksler, J. Gene Cleme 1°SNfE 19, 131K
(RSN

24 b Worrall, o Ao Cheme, Sue., 60, 2841 {193K),

2 F. Raniberzer aanl O, Voss, Bee, 27, (318 (1804,

Vol X

Jdl-1-{ 3=-Indolyl)-2-hydroxyaminopropanc {71. (nde 1-i3
inlolyvhi-2-prapanone  oxime (8 o), oltained  Tront S-ndole-
acetane® and hvilroxylinine, in 200 mlo oF ethanol containmg
L6 g of HOH was hydrogenated over (02 g of platinnn oxnle
eatalyst at 3.5 kg, fenn? (50 pasdg il 1 mole equiv, of iydro-
gen was absorbed. The hydroxyamino compomnd 7 was iso-
lated as the oxalate, nrp. 180-181°,

l-1-(4-Chloropheny!)-2-aminopropane (15). -- 10 u cooled and
stirred mixture o 23 g of lithimm alumimmnn hydride and 300 .
ol anhydrous ethier was added gradnadly g solntion o 20.6 g, of
L-( p-chlorophenyh-2-nitro-T-propene® in 100 ml of dry reagent
bewzene.  The reaction mixture was stirred and heated nnder
retfinx {or | hr., caoled, and deconposed with ice water.  Alter
filtration from inorganic material, the dried solntion was treated
with HCI gus (o precipitale 15 as the hydrochloride; yield, 25.7
o D830 nup. 163165, alter recrystallization rom ethannl
ethylacetate—cther,

dl-1-(4-Tolyl }-2-aminopropane (161.-—-Reduction ol 23 g. «f

F-Cp-tolvD-2-nitro-1-propene  with 17 g, of lithimu alminm
hyvdride gave 16,7 g0 (707) of 16 as the hydroehloride, nije
IAN-159°, after recrvstallization from ethanol-ethyl ucetate
ether,
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Svnthesis and Pharmacological Study of New Piperazine Derivatives.
II. Phenethylpiperazines

R. Raroris,
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Thirty-eight 1,4-disnbs(iunrted piperazines have been prepared, in which the I-substitnents are phenethiyl or its
mono- or dinethoxy derivatives, and the $-substitnents are phenvl, mono-, or polysnbstitnted phenyl, pyridy],
methylpyrazinyl, chloro-, or methoxypyridazinyl.  They have been studied systematically for potency against
epinephrine and histamine on the isolated gninea pig seminal vesicle, in comparison with ergotamine and pro-

methazine.

lu the preceeding paper of this series! the synthesis
and the adrenolytic and antihistaminic activities of a
number of benzylpiperazines have been  deseribed.
We now wish to report the study of phenethylpiper-
azines of type L. where Ar = phenyl, mono- or di-
icthoxyphenyl, and R = phenyl, mono-, or polysub-
stitnted  phenyl, pyridvl, methylpyrazinyl, chlovo-
or methoxypyridazinyl.

) VA
ArCHCH.N  NR
N
I

1y ). R Bastier, R, Ribonis, snd G, Doamow., /. Med, Chewe,, 6, 541
U EN

Although a variety of 14-disubstituted piperazines
are known, only some derivatives of the same general
formula have been deseribed specifically.?

Phencthylpiperazine  derivatives  (Table 1)  were
prepared by condensation of the relevant monosubsti-
tuted piperazine with the appropriate phenethylhalide
in the presence of a twofold excess of the piperaziuc
i xylene (methods A and B) or in the presence of an-
hyvdrous potassium carbonate in butanol (method C).
The aminophenyvlpiperazine derivative was obtained

2) 1g) B. L. Hampton and C. B. Pollard, J. Awm. Chewn. Soc., 59, 2570
1087) 0 (b) J. Mills, AL M. Boren, and N. R. Easton., Abstraets, 132nd
Nutional Meeting of the Americann Chemieal Soeiety, New York, N. Y.,
3T, 1 11-0; ter b Ml and Gl Valley, UL 8, Patent 2,927,924 (1960,
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