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4-Oxazolidinones were synthesized by the acid-catalyzed condensation of e-hydroxyainides with acetone and

other low molecular weight ketones.
havior tests.
tensive pharmacological and clinical testing.

Although central nervous system (CNS) depressant
activity is ordinarily associated with compounds which
may be classed as cyclic amides (barbiturates, hydan-
toins, oxazolidinediones), stimulant and convulsant
activity have been found in a number of compounds of
this class.! 2-Imino-5-phenyl-4-oxazolidinone has re-
cently been introduced into therapy as a CNS stimu-
lant.?

Certain 4-oxazolidinones of the type I were found in
these laboratories to possess stimulant properties of a
magnitude and type that prompted us to prepare a
series of these compounds for study.

In Table I are listed 2,2-dimethyl-4-oxazolidinones
prepared by the acid-catalyzed condensation of a-
hydroxyamides with acetone, following the method
described by Fischer, et al.*  Chemical®4 and infrared*?
spectral evidence for the cyclic (oxazolidinone) strue-

R\C,O\C/CH:;
R\C/OH CHKCO?H) Rl/ y IY\CHJ
R;” CONH, H CO—NH

ture of the condensation products of ketones and alde-
hydes with a-hydroxyamides has been presented.

The three methods used for the preparation of the
required a-hydroxyamides are outlined in Chart I.
Method A consisted of the preparation of aldehyde
cyanohydrins by either of two methods and the
hydrolysis of these, directly, without purification, to
the a-hydroxyamides which are listed in Table II.
Method B involved the ammonolysis of methyl esters
of a-hydroxy acids. In method C, a-hydroxy acids
were condensed with acetone to give 2,2-dimethyl-1,3-
dioxolan-4-ones which were converted by ammonolysis
to the a-hydroxyamides.

(1) P. K. Knoefel [J. Pharmacol. Exptl. Therap., 84, 26 (1943)] has re-
viewed the stimulant and convulsant barbituric acids.

(2) (a) L. Schmidt, Arzneimittel-Forsch., 6, 423 (1956): (b) G. A. Lienart
and W. Janke, ibid., T, 436 (1957).

(3) H. 0. L. Fiscber, G. Dangschat, and H. Stettiner, Ber., 66, 1032
(1932).

(4) W. Davies, T. H. Ramsay, and E. R. Stone, J. Chem. Soc., 2633
(1949).

(5) K. Eichenberger. . Ganz, and J. Druey, Helv. Chim. Acta, 38, 284
(1935).

A number were found to have stimulant activity in animal operant be-
One of the most active compounds, 2,2-dimethyl-5-styryl-4-oxazolidinone, has undergone ex-

Cuarr I
Method A: RR,CHO ——————> RR,CHOHCN
Method B: RR;CHOHCO,CH; —> RRiICHOHCONH,

O.~CH
Method C:  RR)CHOHCO,H —> RR\C (;(CH;

C0—0

When 2 2-dimethyl-5-styryl-4-oxazolidinone (IIb)
was found to have outstanding stimulant activity,
the condensation of the intermediate 2-hydroxy-4-
phenyl-3-butenamide (IIa)®7 with ketones other than
acetone and with benzaldehyde was studied. The
resulting 4-oxazolidinones are listed in Table III.
Ethyl methyl ketone was not markedly less reactive
than acetone. Only one of the two possible racemates
was obtained ecrystalline from the reaction mixture.
Diethyl ketone reacted sluggishly to give the oxazolidi-
none in low yield. Fractional erystallization of the
product from the condensation of I1a with acetylacetone
gave the two racemic forms of 2-acetonyli-2-methyl-5-
styryl-4-oxazolidinone.

The 4-oxazolidinones are colorless, crystalline com-
pounds with a high degree of thermal stability, several
having been purified by vacuum distillation. Their
infrared spectra exhibit the characteristic’® carbonyl
absorption band in the range 1708-1722 em.—! (KBr
pellet). The oxazolidinones in contact with hot dilute
mineral acids are rapidly hydrolyzed to the component
a-hydroxyamides.

The expected derivatives of IIb were obtained by
hydrogenation and bromination of the double bond.
The N-methyl derivative, 22 3-trimethyl-5-styryl-4-
oxazolidinone, was obtained by reaction of the sodio
derivative of IIb with methyl iodide and was readily
characterized by its infrared carbonyl absorption band
at 1710 em.~!.  The low-nielting O-methyl derivative,
obtained by the reaction of IIb with methyl iodide in
the presence of silver oxide, was unstable and an en-
tirely satisfactory analysis could not be obtained.

(8) R. Fittig and M. Ginsburg. 4Ann., 299, 23 (1898).

(7) Each a-hydroxyamide is designated by a Roman numeral followed
by tle letter a; the derived 2,2-dimethyl-4-oxazolidinone is designated by
the same numeral followed by b.
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4-OXAZOLIDINONES BY CONDENSATION 01 2-HyYDRONY-4-PhENYL-3-BUTEN AVD s 5 L as wirn Carsony. Coslemn s

CGHCH=CH-CO v

Ciungul. R R Ao, *C.

XXIII CaH; C:H. LS 0--103 .0
NXIV CaH; C.H: 700~ 730
XXV ~(CH, )4 196.0--128.0
XX VI ~(CH.)y 168 0-169 .1
XX VI CH;COCH .~ CH, 138.0-139.0
NXVIII» CHy- CH,COCH.~ 174 0-175.0
XXIX CeH, H 174.0-173.0

» One of the pair of racemstes fronn IIa and weetylacetone.

mg./ kg, At higher doses the deercased levels of lever
pressing inentioned above are observed.

Structure-activity relationships will be  discussed
by noting the cffeets of struetural changes on the
stimulant activity (production of increased rate of
lever pressing) of 2,2-dimethyl-d-styryl-4-oxazoliditione
(IID), a highly active and the most extensively studied
metber of this series.

O _CH,
Qh;ﬂk:CH?H \?\CH,
CO—-NH

b

Compounds comparable to IIh in stimulant activity
were obtained ot methylation of the nitrogen atom
of I1Ib and on hydrogenation of the double bond
to give 2,2-diniethyl-5-phenethyl-4-oxazolidinone
(XXXID). Certain variations in the hydrocarbon
chain joining the phenyl and oxazolidinone rings it
XXXII gave active compounds.  Compound XVI1Ib
(Table 1) in which the chain is lengthened by one
methylene unit is slightly more active than 1Ib.  Addi-
tion of yet another methylene unit (XXb) or shortening
the chain to obtain XIIIb reduces stimulant activity.
The known 2,2-dimethyl-3-phenyl-4-oxazolidinone? 1s
inactive.  Compound XIVh in which a sulfur atom
replaces a methylene group of XXXII is as active as
ITh; the higher homolog is less active.

Replacement of the 3-hydrogen atom (VIIb) or of
cither of the vinyl hydrogens (VITIh or IXD) of IIb by
a methyl group reduced activity. Increasing the size
of the 2-position snbstituents was detrimental:  of
the eompounds in Table 111 only the 2-cthyl-z-
methyl compound (XXIII) retained the strong stinwu-
lant activity of IIb. Aromatic ring substitution gave
compounds with reduced stimulant activity with the
exceptions of the p-methyl derivative of 1Ib and the p-
nmethoxy derivative of XXXIT.

The activity and low toxicity {i.p. LDs = 818 mg. -
kg.: p.o. LDy = 1630 mg. kg, in mice) of 1Ib led to
its scleetion for clindeal trial; however, it was found to
have insufficient stimulant activity in man to be
chinteally usefnl.

Experimentalt !

The aldelivdes, acids, and esters requived tor the synihesis o
die e-hydroxyamides were prepared by the literatnre procedures
when known,

i=Chlorocinnamaldehyde.- A solution of 17.6 g. (0.4 molej of
scetaldelivde in 40 ml, of water was added dropwise during 1l

CyaHy-N Ok
CyHyeNO;,
CyHN O,

O
| [
CO—NH
o Cayhian, = Ilylengen, i =Niragen, T

Farmgly Cule]. el Culesd, aond Culed, Forensd
CGaHENO, 72700 72740 741 ToaN G.Ob G
CyHyeNOs 7344 7374 T8I T.ST 5.71 5.0
CoHiNO, T4 05 e 704 T2 .76 H.6Y
CysHiaN O 7408 T4.35 T4 AT O 44 a4

G4) 6 US 3. 61 (DN g40 o0
GO 4 G149 6,01 004 340 528
THO6 TV 04 5.T0 5.8 02N 02N

to o well-stirred mixwure of 46 g. (053 mole ) of m-clidorobenznlde-
hiyde, 1.2 g. of NaOH, 75 wl. of water, and 30 ml. of ethanol.
The mixture was stirred 2 lir. more and acidified with acclic
acid.  The oil luyer was taken up in ether, washed with sodinm
bicarbonate solaution and water, and dried (Na;SOQ4).  Distilla-
tion gave 23 g. (42471 of product, b.p. 162-166° (20 ..
A small sample redistilled for analysis [b.p. 160-162° (19 . 3]
erystudlized in the receiver and melted at 38.5-39.3° wafter eryvstal-
lization frow evelohexane.

Anal. Caled. for CyHLClO: G 6488,
C.04.56; H, 4.34.

Phenylmercaptoacetaldehyde wos obtained by hydrolysis
(17¢ sulfurie scid-ncetic neid, 1.5-hr. reflux) of phenylmercapto-
ncetuldehydel® diethylacetal.  The aldehyde was extracted with
ether and used without purification.

4-p-Methoxyphenylbutyraldehyde was prepared from -p-
niethoxyphenylpropyl bromide by the method deseribed by
Rumler, et al.,’® for the preparation of d-pheuvibutyraldehvde
and was used directly withont pnrifieation.

Methy! 2-Hydroxy-2-methyl-4-phenyl-3-butenoate.--A solu-
tion of methylmagnesinm jodide in 150 ml. of ether wus prepared
from 53.5 g. £0.25 vole) of wethyl iodide and 6.1 g. 1025 g
atonn) of magnesimn, and was added dropwise during 45 wmin.
to  solution of 41.5 g. (.22 mole) of methyl benzvlidenepyruvate
i 450 ml of edier with cooling in sn ice-salt batli.  The mixcure
wies then stirred 0.5 lir. in the conling baely, and 0.5 hiro withont
vooling. T was ponred iuoy ¢ mixmre of ice aud dilute HCL
The ether layer was separated, waslied with sodium bicarbouate
snlution, dried { Nas804, and distilled to yield 23.3 g. 156571 of
hyvdroxy ester, b.p. 110-114° (0.5 . ), n®3p 1.5403.

el Caled. for Cy0Hy, O €0 00988 H, 6,54
G0.67; H, 6,99,

2,2-Dimethyl-5-(4-phenyl-1,3-butadien-1-yl)-1,3-dioxolan-4-
one. —Concentrated sulfurie acid (9.6 g.) was added dropwise o
a stirred slurry of 19 g, {0,003 mole) of 2-hvdroxy-6-phenyl-3,
hexadienoie seid in 100 ml. of acetone.  The teniperatire was
naintained ar - 1y to - 102 rduring 1the addition and was sllowed
torize (o 0" following remwval of the cooling bath.  The mixture
wis thed prred into sn ice-codd solution of 19.5 g, of sodiun
carbonzate m 175 ml of water.  ‘The precipitated material whicls
contained sodinm ecarbonate wos dried and extracted with lio
etliunl, 'The extract waslilnted with water to eanse the dioxol-
anone oo ervstallize, There wae obtained 10w of eryvstals,
bLp. T7-TR%.

el Calede for CypHuar C, 530720 H, .00
C, 73.03; H, 6.58.

2-Hydroxy-4-p-tolyl-3-butenamide (VIa) (Method A-1, Table
II). -Concentrated HCI was added dropwise to a stirred mixuure
of 48 g, (0.38 mole) of p-mmethyleinpamaldehyde, 350 wl. of edier,
sid 42,9 g, 10.60 mole) of potassinm cyanide at 5° until the mix-
tre was brought approximately to pH 7. The wmixture was
stivred 4l at 0-3°, and then let stand 2 days ut 5°. The ether

H, 24 Found:

Found: O,

Found:

Pl Al meltng yuimGs are esrreeted anmd were lakey iy oo FLomas
Hhoover capdlary mebing point apparatns,  Moleenlay weidlits were sledrer-
anaes] by Che Rasyouritbsal vovumpliog,

D1 We are areleboed sa Moo I B Moeaer ey ansd Bis se8 (or 3dse aaaly )
RHRETN

P B Dy, Bilik, Fone Danfiun (1o, Sei
: oD Nagnber, 1.
T2, 143 (150,

)1y B Iilescoreyer, A 83T, 1310 (10045,

., 824, Jv0 (1v70.
AL Moty wal BT Alpen, J.o s hrae S
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layver, containing the cyanohydrin, was made up to a volume of
500 ml. by the addition of fresh ether, and mixed with an ice-cold
solution of 200 ml. of concentrated HCl and 200 ml. of concen-
trated sulfuric acid. After standing 4 hr. at 5°, the solution was
diluted with ice water to precipitate the product which was re-
crystallized from isopropyl alcohol. Yields and properties of
V1a and similarly prepared compounds are found in Table II.

3-Phenoxylactamide (XIIa) (Method A-2, Table II).—Phe-
noxvacetaldehyde (48 g., 0.35 mole) was added dropwise to a
stirred solution of 96 g. of sodium bisulfite in 192 ml. of water.
The precipitated bisulfite addition compound (65 g.) was stirred
at 53° with a mixture of 100 ml. of water and 100 ml. of ether while
a solution of 17.2 g. (0.35 miole) of sodium cyanide in 35 ml. of
water was added. After 2 hr. the ether layer was separated,
dried over sodium sulfate, and evaporated, leaving as a residue
45.3 g. of the crude oily cyanohydrin. The cvanohvdrin was
dissolved in 280 ml. of ether, the solution was chilled to 5° and
niixed with an ice-cold solution of 200 ml. of concentrated
HC! and 200 ml. of concentrated sulfuric acid. After a 16-hr.
period at 5°, 400 ml. of ice water was added to precipitate 3-
phenoxylacetamide which was purified by recrystallization from
ethanol. Yields and properties of this and similarly prepared
compounds are found in Table II.

2-Hydroxy-2-methyl-4-phenyl-3-butenamide (VIIa).—Methyl
2-hydroxy-2-niethyl-4-phenyl-3-butenoate (18.6 g., 0.09 mole)
was added to 75 ml. of ethanol which had been saturated with
ammonia at 3°, and the solution was heated 120 hr. at 70° in an
autoclave. Volatile materials were then evaporated in vacuo,
and the residue was stirred with petroleum ether to cause crystal-
lization. There was obtained 14.5 g. of amide, ni.p. 116-118°.
Recerystallization from aqueous isopropyl alecohol gave a sample
with a constant m.p. 116.3-118.53°.

Anal. Caled. for C,)H;3NOy: N, 7.33. Found: N, 7.22.

Shapiro, Rose, Roskin, and Freedman!s have prepared VIIa
from the cyanohydrin of 4-phenyl-3-buten-2-one and report m.p.
97-99°.

2-Hydroxy-4-p-methoxyphenylbutyramide (Xa).—A solution
of 70 g. (0.33 mole) of 2-hydroxy-4-p-methoxvphenylbutyric
acid,’® and 80 ml. of concentrated sulfuric acid in 825 ml. of
niethanol was refluxed 6 hr. Most of the methanol was evapo-
rated in vacuo, and the residue was poured into a saturated
solution of sodium bicarbonate. The oily methyl ester was
separated and shaken with 230 ml. of concentrated ammonium
hydroxide solution. The amide quickly formed and solidified.
Recrystallization from ethanol gave 46.5 g. of the amide, ni.p.
158.5-160.5°.

Anal. Caled. for CH;;:NO;: N, 6.69. Found: N, 6.68.

2-Hydroxy-6-phenylhexanamide (XXa) was prepared in the
same manner from 2-hydroxy-6-phenylhexanoic acid through the
methyl ester. It meltsat 123.5-125.5°.

Anal. Caled, for CpHNO,: C, 69.54; H, 8.27; N, 6.76.
Found: C, 69.77; H, 8.08; N, 6.75.

2-Hydroxy-6-phenyl-3,5-hexadienamide (XI1Xa).—2,2-Di-
methyl-5-(4-phenyl-1,3-butadien-1-yl)-1,3-dioxolan-4-one (20 g.,
0.082 mole) was added to 250 ml. of liquid ammuouia, and the
mixture was allowed to stand overnight in a Dewar flask, and
then to evaporate. The residue was extracted with water, and
the solid product was 1ecrystallized from ethanol to yvield 6.2 g.
of amide, m.p. 175-176°. An analytical sample had nm.p. 176-
177°.

Anal. Caled. for CpHNO.: C, 70.94; H, 6.45; N, 6.90.
Found: C, 71.21; H, 6.51; N, 7.17.

Condensation of Acetone with o-Hydroxyamides. General
Procedure for Table I.—The a-hydroxyamide was dissolved in
a large excess of acetone (approx. 10 ml./g.) in which was dis-
solved either 1 g. of HC1/100 ml., or 2 g. of concentrated sulfurie
acid/100 ml.  The solution was allowed to stand 16 hr. at room
temperature, neutralized by the addition of saturated sodium
bicarbonate solution, concentrated to about one-third voluie
by vacuum distillation, and diluted with water to preeipitate the
4-oxazolidinone. The 4-oxazolidinones were purified by re-
erystallization from the solvents indieated in Table I.

Condensations of 2-Hydroxy-4-phenyl-3-butenamide (IIa)
with Carbonyl Compounds (Table III). A. 2-Ethyl-2-methyl-
5-styryl-4-oxazolidinone (XXIII}.—A solution of 17.7 g. (0.1
uiole) of Ila and 2.0 g. of HCI in 200 ml. of 2-butanore was al-

(15) S. L. Sbhapiro, I. M. Rose, E. Roskin, and L, Freedman, J. Am. Chem.
Soc., 81, 386 (1939).
(18) P. Cordier, Bull. soc. chim. France, 564 (1956).
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lowed to stand 22 hr. aut room temperature. The solution was
neutralized by the addition of saturated sodium bicarbonate
solution, and the excess ketone was removed by vacuum distil-
lation. The oily product was taken np in ether, dried over
sodium sulfate, and distilled; yield, 15 g. of a viscous oil, b.p.
193-195° (1.3 mm.). When the oil was dissolved in benzene and
the solution was diluted with petroleum ether, the 4-oxazolidinone
crystallized. Repeated recrystallization from agueous isopropyl
aleohol gave 6.0 g. of XXIII. Melting points and analytical
data are collected in Table IIT for this and the following com-
pounds prepared from I1a.

B. 2,2-Diethyl-5-styryl-4-oxazolidinone (XXIV).—A solution
of 21.2 g. (0.12 mole) of IIa, and 1.5 ml. of concentrated sulfuric
acid in 250 ml. of diethyl ketone was heated at 63° for 6 hr. and
tnen worked up as above. The oil obtained by distillation [18.8
g., b.p. 190-198° (0.8 min.)] was dissolved in petroleum ether,
and the solution was chilled to cause the 4-oxazolidinone to
crystallize. Repeated recrystallization from aqueous isopropyl
alcohol gave 4.0 g. of XXIV.

C. 2,2-Tetramethylene-5-styryl-4-oxazolidinone (XXV).—A
solution of 10.6 g. (0.06 mole) of I1a and 0.7 ml. of concentrated
sulfuric acid in 60 nil. of cyclopentanone was allowed to stand
3 days at room temperature, and was then neutralized by the

addition of saturated sodium bicarbonate solution. The or-
ganic layer was separated and evapoiated in vacuo. The solid
residue recrystallized from ethanol gave 2.5 g. of XXV.

D. 2,2-Pentamethylene-5-styryl-4-oxazolidinone (XXVI).—

A solution of 3.3 g. (0.03 mole) of IIa and 1.0 g. of hydrogen
chloride in 30 ml. of cyclohexanone was allowed to stand 2 hr.
at room temperature and was then chilled to precipitate the
oxazolidinone. Recrystallization from ethanol gave 3.6 g. of
XXVI.

E. 2-Acetonyl-2-methyl-5-styryl-4-oxazolidinone.—A solu-
tion of 20 g. (0.114 mole) of Ila and 2 ml. of concentrated
sulfuric acid in 200 ml. of acetylacetone stood 18 hr. at room
temperature, was neutralized with saturated sodium bicarbonate,
and concentrated to dryness in vacuo. The residue was slurried
with water, and the insoluble material was collected and re-
crystallized from methanol; 5.6 g. of a mixture of the two racemic
niodifications, m.p. 140-170°, was obtained. Reerystallization
from 150 mil. of methanol gave 3.4 g. of the higher melting
raceniate, m.p. 174-1753° (XXVIII). Evaporation of the
mother liquor from this last recrystallization, and recrystalli-
zation of the residue from methanol gave 1.8 g. of the lower melting
raceniate, in.p. 138-139° (XXVII). The infrared spectra of the
racemates are essentially similar with amide carbonyl bands at
1710 em. ~! and ketone carbonyl bands at 1720 cm. —1.

F. 2-Phenyl-5-styryl-4-oxazolidinone (XXIX).—A solution of
5.3 g. (0.03 mole) of IIa, 3.5 g. (0.033 mole) of benzaldehyde,
and 0.2 g. of p-toluenesulfonic acid in 85 ml. of benzene was
refluxed 16 hr. under a constant water separator. The dark
solution was cooled, and the precipitated product was recrystal-
lized from isopropy! alcohol; yield, 1.7 g. of XXIX.

Derivatives of 2,2-Dimethyl-5-styryl-4-oxazolidinone (IIb).
A. 2,2,3-Trimethyl-5-styryl-4-0xazolidinone.—A solution of 10.8
g. (0.05 niole) of IIb in 100 ml. of dry benzene was added during
15 min. to a vigorously stirred slurry of 1.3 g. (0.0535 mole) of
sodium hydride in 30 ml. of benzene. Jlethyl iodide (9.2 g.,
0.065 mole) was then added, and the solution was refluxed for 2
hr. The mixture was cooled and shaken with water, and the
organic layer was separated, dried (Na,80,), and evaporated to
dryness in vacuo. The residue was recrystallized from isopropyl
alcohol to obtain 6.0 g. (529%) of product, m.p. 86-88°.

Anal. Caled. for C H7NOs: C, 72.70; H, 7.41; N, 6.06.
Found: C, 72.41; H, 7.37; N, 6.02.

B. 2,2-Dimethyl-5-phenethyl-4-0xazolidinone (XXXII).—Hy-
drogenation at room temperature and 1 atm. of 4.4 g. (0.02 mole)
of IIb in 80 ml. of ethanol using 1 g. of a 5% platinum-on-
charcoal catalyst proceeded rapidly with the uptake of 0.02
mnole of hydrogen. Removal of the catalyst, evaporation of the
solvent, and recrystallization of the residue from agueous iso-
propyl alcohol gave 2.3 g. of product, n1.p. 91-93°.

Anal. Caled. for C,3H,7NO,: C, 71.20; H, 7.82; N, 6.39.
Found: C, 71.16; H, 7.93; N, 6.38.

This compound was also prepared in 83%, yield by the conden-
sation of acetone with 2-hydroxy-4-phenylbutyramidel!” using
the general procedure of Table .

(17) F. Nerdel and H. Rachel. Ckem. Ber., 89, 671 (19586).
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C. 2,2-Dimethyl-5-(1,2-dibromophenylethyl)-4-o0xazolidi-
none.--Bromine (3.7 g., 0.023 mole) in 10 ml. of chloroform was
added to a solution of 3 g. (0.023 mole) of ITb in 25 ml. of chloro-
form. The solvent was evaporated and the residue was trit-
rated with othanol and recrystallized from ngueous ethanol G-
vield 4.5 g. (5277.) of the dibromide, n1.p. 182-155° dec.

Aol Caled. for CyHpBroNO.: Bry, 4239, FPound: B,
42.47.

D. 4-Acetoxy-2,2-dimethyl-5-styryl-3-oxazoline.-—Acetic an-
hyvdnde (10 ml) and 1 g. ¢0.0046 mole) of IIb were refluxed 1
hr, and held at room tanperature for 18 hr. Excess acetic an-
liydride was evaporated in vacuo. The residue stirred with cold
athanol vielded 1 g. of crystalline produet, m.p. 63-69°. Re-
erystallization from aqueous ethanol did not raise the melting
pout.  The infrared spectrum  corroborated the  strneune
given, having absorption bands at 1320 (-C-0-C-), 1757
(C==0)), and 1710 ein. ~1 (C==N).

Anal. Caled. for C:HuXNO;: €, 69.49; H, 6.01;
Found: ¢, 69.47; H, 6.61; N, 5.44.

2,2-Dimethyl-5-phenylsulfonylmethyl-4-oxazolidinone.-— A
solution of 1 g (0.004 mole) of 2,2-dimethyl-3-phenylmer-
captomethyl-4-oxazolidinone (XIVh) and 2 ml. of 3097 aqueons
hydrogen peroxide in 5 ml. of acetic ncid was heated 1 hr. at S0°.
Dilntion with 25 ml. of water gave 0.7 g. of prodnet, m.p. 152
135° Recrystallization from water raised the m.p. to 153~
154°.

Anal.
S, LHOL

N, S0,

Caled. for CHRNOSS: €, 53.52; H, 5.61. N, 5.24;

Found: C,53.65; H, 5.532; N,5.28; 3, 12.17.
N,N’-Methylenebis(2-hydroxy-4-phenyl-3-butenamide
(XXX).~-A mixture of 10 g (0.057 mole) of TTa und 100 wl of
chloromethy! methyl ether was refluxed 4 . The excess echer
was evaporated, and the residue stirred with cold methanol to
obtain 1.4 g. of erystalline product, m.p. 216-217°. Two re-
ervstallizations from 2-ethoxvethanol gave small white prisie,
1m.p. 220-221°,

Anal.  Caled. for CuHuNQg: C, 68.834; H, 6.05; N, 7.00:
uol. wt,, 566.4. Fouud: €, 68.93; H, 6.08; N, 7.70; mwl. we.
392,

N,N’-Methylenebis(2-hydroxy-5-phenylvaleramide) wus
prepared similarly from 2-hydroxy-3-phenylvaleramide (XVIIal
aned chloromethyl methyl ether; w.p. 147-14%° (from ethanol).

Anal. Caled. for CouHuNaOg: C 69095 H, 7.59:; N, 7.05;
mol. we, 398 Found: C, 69.68; H, 7.36; N, T.08; wol. wt,,
US4,

Vol. s

N-Ethoxymethyl-2-hydroxy-4-phenyl-3-butenamide (XXXI).

A solution of 17.7 g (0.1 mole) of IIa, 13 g. (0.12 mole) of di-
ethoxymethane, and 0.5 g. of p-toluenesulfonie acid i S50 wd. o
talnene and 50wl of evelohexane was refluxed 3 e with coun
bHiwas removal of the eyvelohexane--ethuvol azeotripe as it dis-
tilled.  The reaction mixwre was cooled snd the preeipitated
N,N aethylenebis(2-hydroxy-4-phenyl-3-butemnide j, m.p. 220
2200w, wae filtered olf. The filirate on stauding deposited
5ogooof ervstals, wap. 84-85° Three recrvatallizathomg Dy
benzene-uyvelohexane raiged the m.p. o 9:5-04°.

dwd, Caled, far CuHpaNOy: C0 6634 H, 7250 N, a0,
mol wi, 2350 Found: ¢ 63.91: H, 708 N. 6N wol wi,
240,

N-Ethoxymethyl-2-hydroxy-5-phenylvaleramide. - A =oln-
ton of 1903 g (0.1 mole) of 2-hydroxy-3-phenylviderannde
(NVID), 15 g (0125 wale) of diethoxymethane, and 0.16 w. of
p-toluenesulfonic aad, in 45 ml. of tolnene and 50 ml. of ryvelo-
hexune was refluxed 4 hr. with continons removal of the exela-
hexane-ethanol azeotrope.  The solntiom was cooled, filtered,
and diluted with an egual volmne of pewrolem ether (o preeip-
iate 7 g. of white erystals, m.p. 62-63°.  Reeryvstallization from
ey elohexane did not change the melting poinc.

dwad, Caled. 1or CpHyNOG: G 66.91; Hy S48 N, 0N
mol. wi, 2510 Ponnd: G, 66.05; H, 8.56; N, 50770 noll w,
255,

N,N‘-Methyienebis{ 2-hydroxy-3,3,3-trichloropropionamide .
A rolntion of 14 g 10,075 mole) of 2-hydroxy-5,35-aicllovo-
propionaside, 11.7 wid. of diethoxymethane, and 012 g, i p-
tobienesnlfonic acid, in 35 ml of toluene and 37 1l of evelalies-
ane was refluxed 43 wmin., with continnons removal of the evelo-
hexane-cthanol azeatrape. The mixture wis cooled, and the
ervstalline produet (4.6 g, m.p. 232-233° dee.) was reerystd-
lized from wmetlsnd ¢ obtain 2.5 g, of white needles, n.p. 258
230° der.

Anad.
N, T.06: mal. w07,
N, 720 mol w396,

Caled. 1or CyHGCLNLO 0 2008 HL 2,05, CLoas.o0;
Found: G, 28240 H, 2.05; CL 45406
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The syntheses of a number of riug-substituted l-urvl-2-liydroxyamino- and t=uryl-2-methoxyuminopropanes
are described. These compounds are conipared pharmacologically with the corresponding l-aryl-2-amino-

propanes,
activity,

In a continuation of our studies of compounds re-
lated to the physiologically active g-phenethylamines,!
we have synthesized and examined the pharmacology
of a nwmber of {-substituted 1-aryl-2-hydroxyamino-
and l-aryl-2-methoxyaminopropanes (Table I). Sub-
stituents which have been examined inelude 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

i1y o 1L Bendngton, R, Do Mocehe Lo Co Clark, Jeoaonl R Fax,
Orge Cheme, 28, (170 Obag); bl P Benfngorg R D0 Mortn, srel Lo €

Clark, Jro 0 dme Chew, S, T6, 08000 02y ey J. Ovg. Chen,, 28, DL
(1948); i ahid., 22, 332 (1957).

The hydroxyamino compounds are, in gereral, central stimulants, and O-methylation diminishes this
Two compounds within this series were found to be 1monamine oxidase inhibitors,

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

Considerable literature is available on the synthesis
and pharmacology of O-substituted aralkylhydroxyl-
amines and related substances.?  Relatively little work
has been reported of the corresponding N-substituted

compounds. Major? has published a synthesis of 1-
1y See refpempes o Do eeoaiae of B Lo Sehitconnm, 1LV Hehaelnan
MG ] W Vebdkang, J. Wed, Chem. T, 320 71064,
A0 ROT Mo aml KW Oy, ihid,, 4, 51 115610
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