K52

vhlorine analyses were indieative of 0.5 mdle of sedvate erthanol
whieh wies Inst an nielting as shawn by the follcaving ditse.

e, Caled for CpHCINO: ¢ 69.0; 11, S0, Foind:
O8.8; H, 8.8

The filtrate amd acetone wnshings (cc«nbined; frean the 0.7 g
ol necdles (ubove), left at 0° overnight, gave 0.5-0.6 g (64~
T8U0) of prisms (d-mandelate salt of (—)-II), nip 1D0-1493°"
which, recrystallized from methanol-ucetone, melted at 103
HEAR

Al Caled for CullaNOy O
TaNs L s

2.6; I, =0 Found:

Base ( — )-II, prepared as (4)-11, melted ot 217-219°, [ *D
—61.3° (v .53, 9547 ErOH).»

Aol Caled for CrpHANO: €, TS,
TR H us

The hydrochloride of ( —)-II melted at 167-170° (frath),
faD —37.4° (¢ 0.52, H.0). It showed # correct analysis
fur the anhydrons material after melting.

H, 7. Found: (',

(70 Ocensionally, especiully i the cooling Ume 35 5 0r or less, yle vield of
4-3-11 d-mandelate is only 4.5 g. 1f s0, 0.9 g of u mixture, mp 170-190%,
crystallizes from ke filtrate and aretoue waslongs., This mixture is dissolved
in 2 ald of hot methianol and treated with 10 ml of acetone. Concentration
of the solntion 1o about half-volume and ¢poling at —5° for 1.3 hir gives 0.7 &
(1) of yaye d-mandelate salt of (=)-11, mp 191-193°,

(8 Y. s, Sawu and J. Irisawa, Tetrnkedron, 21, 1129 (1965), prepared
« +i-11 from sinomnenine and { =)-II frow thebiwne. We thank e Suwu
for surading as speciens of liis bases fe diveet rrmparison.

Central Nervous System Depressants.

Waitawr, Brasasper, Hanbpy., axn OsreRpeErc

Vol o

Anel. Caled for CplleCINGO:
Cop8s Hss

B. With i { 1-3-Bromo-8-camphorsulfonic Acid.> A 1unture
of 2.0 g ot 2011 2.7 g of the mmmonium salt of {4 3-3-bronwo-
S-camphorsulfonie acid, @ .85 ml of concentrated TICL il 75 -
toth ml of water was heinted (o =ohition, which was 1reated with
Norit,  The filirnte wis ooled slowly (o moom renmperature
where 11 was kept l 24 Lie giving 10 g 17153 of henvy prishis,
nip 283~ 24170 These were converted e DR5 g ol pie (= =
Il base exscrinlly i descertbed whove,

The filtme from the 1.9 @ of prisias was neale busie with
NILOT to give 135 o <olidh. Tt was digested with a0-60 ml o
boiling neerone. Filnaion gave 005 g ol (= -11
tation ol the ilowae to 10-15 ml iond cooling, 0.6 ¢ of (4 =11,
nip 212 C46 7, wi oblained,

B 1L sa.0 Fomnd:

On copeone-
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1. 1-Aminoalkyl-3-aryl Derivatives of

2-Imidazolidinone,"” ~* 2-Imidazolidinethione, and Tetrahydro-2(1H)-pyrimidinone'

Winniav B, WrreHT, JR., HERBERT J. BrRaBaxDdrER, RoBERT A. Harny, Jr., AnvD ArxoLd (! OSPERBERG

Lederle Luboratorivs Division, American Cyanamid Company, Pvarcl River, Nvw York

Receved May 30, 1968

I-Aminoalkyl-3-nryl-2-intdazolidinones  exhibit potent cenrral nervions =<vslem depressunt aetivity when

tested i Iaboratory ammals.

Representative l-nminoalkyl-3-aryl-2-imidazolidinethiones were less aetive and
{-nminonlkyl-3-arvitetrahydro-2(1H)-pyrimidinones were inactive in these tests,

Several m-halo derivatives

have been of partienlar iuterest and the componnd, 1-(m-chlorophenyl)-3-(2-dimethyhuninoethiyh)-2-unicdizali-
dinone hydroehloride (imidoline), has been chosen for evahrition in man.

[11 an earlier publication,® we described the prepara-
tionn of a series of I-nryl-3-methyl-2-imidazolidinones.
The observation that some of these ¢ompounds ex-
hibited low-potency CNS-depressant activity prompted
us to extend this research to other 2-imidazolidinone
derivatives and led to the discovery that many 1-
aminoallkyvl-3-aryl-2-imidazolidinones are potent CNS
depressants.

The preparation of 1-(m-chlorophenyl)-3-(2-dimeth-
vimninoethyl)-2-imidazolidinone (I) and 1-(m-chlo-
rophenyl) -3 - (2 -dimethylaminoethyl)-2-1midazolidine-
thione (II) is illustrated in Chart I The reaction of
2-bromoethylumine withh m-chloroaniline gave N-(i-
chlorophenyl)ethylenediamine (III), and further re-
action with potassium cyanate resulted in a 55% over-
all vield of [2-(m-chloroanilino)ethyl]urea (IV). Cy-
clization to 1-(m~chlorophenyl)-2-imidazolidinone (V)
was effeeted by heating IV i an oil bath at 220°.
Compound V could also be prepared directly from III
by reaction with N, N'-carbonyldiimidazole. Alkyla-
tion to T was accomplished by treating V in diglyme

(D ) Awaenecia Cyvanautid Co., Belgian Patent 623,942 (March 27,
10631; ib) Unrbenfabriken aver, Frencli Patent 2288M (Feb 1T, 19647
(1 W, B, Wright and H. J. Brabandec, U. 8. Patent 3,196,152 (July 20,
11651 (1) presented in part at the 152nd National Meeting of the
Ameriepe Cliedpieal Society. New York, N. Y., Sept 190686.

20 WO Wrigdoe, Dy, aod 10 Breabwaweley, J. Gey, Cloi., 26, 1051 ¢ V8T,

with sodivm hydride and 2-chloroethyl-N,N-dimeth-
vlamine. Compound T was also prepared by reaction
of  7-(m-chlorophenyl)-1,1-dimethyldiethylenetriamine
(VI) with N, N’-carbonyldiimidazole. Compound V1
was  prepared  from N, N-dimethylethylenediamine
and N-(2-bromoethyl)-m-chloroaniline.  When [ was
lieated with phosphorus pentasulfide in xvlene, IT was
obtained in 609, yicld.

Other 2-imidazolidinone, 2-imidazolidinethionce, and
tetrahydro-2(1H)-pyrimidinone derivatives were simi-
larly prepaved.  Details are given in the Tables 1-VTI
and in the Experimental Section.

Pharmacological Methods.—-The compounds de-
scribed in this paper were screened by the following
tests in an effort to select agents having an inferesting
or umaque action on the central nervous system.

A. Ataxia (reduced rvod-walking ability).~—The
agents studied werc administered intraperitoneally
in a 29, starch vehicle to groups of six mice at three
or more graded dose levels. At 15- and 30-min in-
tervals after trcatment, each animal was placed on the
midpoint of n horizontal steel rod (1.35 em in dianmeter
and about 6 dm in length), positioned 45.7 ¢m above
the surface of the table, and forced to walk toward
a platformi at either end of the rod.  The eriterion of
imability 1o perform this act was consistent slipping
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CHART 1
1 a1 Cl
HNCH.B  + Hg\:—@ _ H2NCZH4NHO %» HZNCONHCZH4NHO
III IV
Cl Cl
(CH,,NC,H,NH, + BrC._,H4NH-© —_— (CH,;).ZNCQH4NHC3H4NH‘® 290>
/ VI
DI
S a i cl j)\ Cl
(CH)NC.H—N A NO L3, (CH),NC.H,—N 1\—@ LHINCHO gy NO
[ Na
11 I v
TaBLE 1
ALKYLENEDIAMINE DERIVATIVES®
R
HgNCnH,_,nNH—@
Yield, Carbon, % Hydrogen, Halogen, 9 Nitrogen, ¢,

R n % Bp, °C (mm) Formula Caled Found Caled Found Caled Found Caled I"ound
H 2 67 90-95 (0.07) CsHi2N, 70.5 70.0 8.9 9.1 20.6 20.7
m-CHj, 2 65 85-90 (0.1)° CoH1 N, 71.9 71.4 9.4 9.3 18.7 18.5
m-CF; 2 71 80-83 (0.2) CoH, F3N @ 53.0 53.6 5.4 5.7 13.7 13.5
m-Br 2 74 107-118 (0.2) CsHBrN, 44.7 45.1 5.2 4.9 37.2 37.9 13.0 12.3
0-Cl 2 67 113-122 (1.2) CsH,,CIN,®
m-Cl 2 72 118-125 (0.1) CsH,,CIN, 56.3 56.1 6.5 6.6 20.8 20.9 16.4 16.4
p-Cl 2 73 144-154 (1.3) CsH,;,CIN, 56.3 56.2 6.5 6.6 20.5 20.5 16.4 16 .4
m-OCH; 2 39 160-170 (0.3) CyHuuN,0 65.0 65.2 8.5 8.7 16.9 16.7
m-SCH; 2 49 125-130 (0.4) CeH,sCLNS? 42.3 42.6 6.3 6.4 27.6 27.9 11.0 11.0
m-Cl 3 74 120-130 (0.05)  CsHisCLNY 42.0 41.9 5.9 5.5 41.3 41.5 10.9 11.3

@ These compounds were used in the next step without further purification.
¢ Lit.> bp 168° (28 mm).
7 G. F. Deebel [U. S. Patent 2,953,490 (Sept. 20, 1960)] reports bp 128° (0.1-0.25 mm).

France, 827 (1947)] report bp 143-145° (15 mm),
analyzed.

® J. P. Fourneau and Y. de Lestrange [Bull. Chem. Soc.
¢ Anal. Caled: F, 27.9. Found: F, 28.3. *Not
7 Dihydrochloride.

TasrE 11
(2-ANILINOETHYL)UREA DERIVATIVES

R
H._)NCONHCchmNH—@

Yield, Recrystn
R A Mp, °C solvent® Formula

H 49 102-104 A CeH ;3N ;0

m vCH;; 86 126—127 B CmHmNsO
?n-CFs 70 89-92 B C10H12F3N3O
0-Cl 83 126-130 C CeH,,CIN;O
m-Cl 76 115-117 A CoH,CIN;O
p-Cl 75 124-126 A CeH,:,CIN;O
vaCHg 44 97-98 D 010H15N302
m-SCH; 66 104-105 D CoH, 5 N,;088

@ A, ethyl acetate; B, chloroform-petroleum ether (bp 30-60°); C, acetoue;

13.9.

to the side or falling off the rod. Effective doses for
reduced rod-walking ability (RWD;,) were calculated
or approximated from the data, and the time of peak
effect was estimated from the data.

B. Reduced Locomotor Activity.—One-half of the
RWD;, dose was given intraperitoneally to each mouse
in groups of 5. At the time of peak effect, as de-
termined above, each group of mice was put into the
actophotometer for a period of 5 min and the motor
activity counts were recorded and compared to
controls. Those compounds that appeared to reduce

Carbon, % Hydrogen, % Halogen, 9% Nitrogen, %
Caled Found Caled  Found Caled Found Caled Found
60.3 60.0 7.3 7.5 23.5 23.6
62.2 61.8 7.8 7.9 21.7 21.8
48 .4 48.3 5.3 4.9 23.0 23.0 16.9 16.7
50.6 50.5 5.7 5.8 16.6 16.7 19.7 19.2
50.6 50.5 5.7 6.0 16.6 16.6 19.7 19.8
50.6 50.4 5.7 5.9 16.6 16.8 19.7 19.6
57.4 57.3 7.2 7.3 20.1 19.8
53.3 33.4 6.7 6.6 18.7 18.1

D, ethanol. ? Anal. Caled: 8, 14.2. Found: 8,

motor activity by 509, were administered to additional
groups of five mice at graded doses and tested similarly.
The dose (MDDy,) that caused a 509, reduction in
motor activity was estimated.

C. Paralysis.—Groups of ten mice for each of three
or more graded dose levels were placed on an inclined
screen (60°) for a period of 20 min or nmore, imme-
diately after receiving the agents studied. The pro-
portions of mice falling off the screen at each dose were
recorded, and effective doses (ISDi) were calcu-
lated.



854 Wiigrr, BrasaxneEr, Hanpy, axp OSTERBERG Val. o
Tasre 111
= ARYL-2-131D A ZDLIDINONES
(¢]
)}\ R
L
Yield, Reeyvsin Cachoo, Hydeogea, o Hadogen, ¢ Nitrogen, 7}
R v Mp, °C solvent Peataidy Culed "onnd Culed ol Culed Frarad Caled Poaopd
11 61 162-163" A Colli N0 [Hiln Ho .5 6.2 6.3 175 7.5
w-CI1; 60 143-144° A CoplT2N:0 G2 i 6.4 o~ 1h.h 154
m-C1 B 130-141 B Co HaFNO a2 2 52,2 3.4 10 2408 R t2 2 t2 1
m-Br 32 1351356 ¢ CyllBrN.O 44N 4.4 B3N 3s 332 330 1. 1.9
o-C'1 a0 182--185¢ (@ CyH,CIN.O Dot 5.3 4.0 4.7 =1 I~ 4 14,5 4.t
m-Cl nt 124~ 126° C Cul,CINLO IR 040 4.6 4.0 1= 0 8.2 t4.5 t4.0
p-Cl 5T ISE-1837 |8 CLlLOINLO AR 353 1.6 4.1 1S 1 183 143 145
m-OCTL ar 154-133 b CiollpNaO. 6L 4 621 oo (LIS 4.6 4.6
m-=Clly =N 140141 I CioHNLOS ST 5.2 ST 6.7 3.5 5.5

© A, benzene; B, ether—petrolenm cther; (0, acetune;
. Morel [Compl. Rewnd., 253, 2360 (1961 3] report mn 162
mp [T8-170°,

=0

D. Lethality.—Agents that appeared to specifically
inhibit motor activity (RWD;0 MDD 3 2) were ad-
ministered intraperitoneally to ten mice at a dosc of
10 X MDDs;, and agents that did not significantly
reduce motor activity were similarly administered at
a dose of £ X RWD;e  If more than 509, of the mice
died within 24 hir, the compound was rejected for reasons
of toxicity or low margin of safety. If €350% of the
mice died, the compound was considered interesting
for further study.

Pharmacological Results.—'[lic most interesting
compounds as determined by these test procedures nre
described in Tuable VII. When judged by reduced
locomotor activity, the l-aminoethyl-3-(m~chlorophen-
vl)-2-imidazolidinones  and  the corresponding -
bromo analogs were the most active compounds in this
series and compared favorably with chlorpromazine
in netivity.  The spread between reduced motor activ-
ity and ataxin or paralysis was greater for our series
than for chlorpromazine.  Compounds containing other
meta substituents including trifluoromethyl were less
active, and those containing a p-chloro substituent were
much less nctive or inactive and are not included in
the table.  In regard to the amine function, the pyir-
rolidino group appeared to impart the most reduced
locomotor activity, followed closely by the diethyl-
amino, ethylmethylamino, dimethylamino, and piperi-
dino groups.  When the alkylene group was extended
to trimethylene, the activity was greatly reduced.  The
corresponding 2-imidazolidinethione dervatives were
less active and were toxic.  The I-uminoalkyl-3-m-
chlorophenyltetralivdro-2(1H)-pyrimidinones were in-
netive in this test,

Based on these and other pharmacological tests,
1-Gn-chlorophenyl) -3- (2 - dimethylaminoethyl) - 2-imid-
azolidinone hydrochloride (imidoline), has been selected
for study in hluman subjects,

Experimental Section

Cienerul procedures are given below for the preparation of the
componnds  described in this puaper. Analyses, yields, and
physteal properties are reccrded in the tables nnd eritieal vari-
tions in the procednres are noted in the table footuntex. Tem-
peratires nre uncorrected.

Alkylenediamine Derivatives (Table I).—A mixture of | mole
of “-bronwethylamine hydrobrontide, 2 moles of the aniline e

D), benzene-hexane;
T LA np 13&4-13D° 4 Lit” mp 1811829,

“H. Najer, R. Giudicell, J. NMenin, nnd
» Lit mp t20° 7 Lic»

E. ethanol.

rivittive, md 400 ml of tolnene was heated m reflux teimperntre
Far 16 hr and ennled. A mixture ol 600 ml of water and 200 ml
of 3¢ agrenns KOH was added and the layvers were separatel,
The water laver was saturated with NaCl and extracted 1wice
with benzene. The comibined organie layvers were washed with
siturnted NaCl sclutica, dried (NasSOy), and distilled.

(2-Anilinoethyljurea Derivatives (Table II).--Onc mole of
KCNO was added to a salution of 1 mole of the dinniine i 400
ml of 2.5 .V HCL and the mixture was heated at reflux tenperi-
1are fur 4 hr.  The reaction mixture was caoled, and the ervstal-
Iine product was filtered off, wnshed with erdd water, and dried
at 60°. The mother hqgunr was extracted with chloroform for
some additional materinl. The combined product was furthee
purified by recrystallizintion fron a sunitible =alvent.

1-Aryl-2-imidazolidinones (Table III)—The (2-nuilino-
ethyhnrea derivative was placed in n flask and heated for o hr
i 1 Wood's metal bath at 215-220°.  The fask wis coaled and
the product was recrystallized from a suttable <olvent.

1-(m-Chlorophenyl)-2-imidazolidinone was ulso prepared di-
rectly from N-(m-chlorophenylethylenediamine. A sohition of
0.8 g (0033 male) of 954, N N'-carbonyldiimidazole in 50 ml
of tetrahvdrofuran (THEF) wix added to a sohution of 6.4 ¢
(0.03 mole) of N-{m-chlorophenyDethylenedinmine in 30 ml of
benzene. The clear sohition wax allowed to stind at rmowm
temperature for 18 hr and wax then heated for 2 hr at reflux
temperature.  The solvent wis evapurited off, nnd the erystal-
line residue was warmed with 50 wml of water, filtered, washol
with water, and dried.  The produet 5.9 g) was recrystallized
trean benzene and hexane,  The yield of 1-On-chloraphenyl-2-
midazolidinone, mp 124-126°, was 4.9 g (3397,

1-Aminoalkyl-3-aryl-2-imidazolidinones (Table IV). Pro-
cedure A. By Alkylation of the 1-Aryl-2-imidazolidinone.
The l-aryl-2-imidazolidinone (0.3 mule) was dissolved in abom
400 ml of diglyme (dry purified) und added dropwise to o mix-
wre of 17.3 g (0.36 mole) of 507 Nuldl (i mineral oil) il 400 ml
ol diglyme. The renctinon mixture wias stirred for aubour t hr
longer, and 0.38 nwle of the aminoidkyl chloride dissalved
ether or diglyme was ndded.  The mixtnre was stirrald at raom
temperature for 2 hr and then heated at reflux temyperatnre
cether wias hotled offj for 5 hr,  The =alt was filtered oll, and the
mother Hgpor was concentrated to remave mest of the dighine.
The residuie was treanted with a mixtire of 76 ml of 5.\ aqneons
HCE and 100 ml of water, nud the mineral oil and nmcharged
starting material were extracted intn ether or benzeie. The
ngueons layer was ninde alkaline by the addition of 76 ml of
5 .V NuOH, and the desired prodnet was extracted inro ether.
The hydrochloride salt wus obtabned when ethanolic TTCT wax
added tu the ether xolution.

Procedure B. By Dehalogenation of the Corresponding Chloro
Derivative,-~A mixture of 0.05 mole of the l-nminoalkyl-3-
( m-chlorophenyl)-2-imidazolidinone, 1.0 g of 109 Pd-C' catalyx,
atnd 150 ml of 9595 ethanol wis shaken i o Pare hvdrogenator
muler nbont 3.05 kg/em® of hyvdragen pressure nntil redncetion
wits cranplete.  The catalyst was filtered oll and the mther
Ligior wits eonventrated to remove the solvent.  The vesidize wos
reervstallizaed from asnitable solvent.
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Methylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Dimethylamino
Ethylmethylamino
Ethylmethylamino
Ethylmethylamino
Diethylamino
Diethylamino
Diethylamino

Benzylmethylamino

Pyrrolidinyl
Pyrrolidinyl
Pyrrohidinyl
Piperidino
Piperidino
Morpholino
Methylpiperazinyl
Methylpiperazinyl

« A, ethanol;

Br, 22.0. Found:
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o

B, cthanol-ether;
S, 10.2. Found: 8, 10.2. ¢ Inal.
“Anal.

R

7
"
m-CHj;
m-CH;
m-Br
o-Cl
m-Cl
p-Cl
m-QCHj,
m-OH
m-SCIH,
H
m-CIT;
m-CIy
m-Br
m-Cl
p-Cl
m-NCH;
11
m-Cl
ni-Br
TL
m-Cl
m-Br
m-Cl
7
m-Cl
m-Br
3
m-Cl
m-Cl
II
m-Cl

C, acetone;
Caled:
Caled:

I 16.2.

Yield,
Yo

850
52

9
69
GO
62
79
46
32
41
70
Ho
7
47

75
64
6
13
21
49
o4
70

Procedure

i~ e o B e R e A e "

3 —_—
-~

e e e e

B

D), accetone cther;
Fonnd: I 15,
Rr, 21.2. Found: Br, 21.3.

TasLe IV

1-AMINOALKYL-3-ARY L-2-IMIDAZOLIDINONES

R,
G

0]

A

RC.H,,N™ °'N
L_J

Recrysta

Mp, °C solvent®

221-223
191--193
214-215
168-170
227-229
197-199
217-219
211-212
220-222
200-203
148--150
186-187
164-165
155--157
168-169
175-177
177-178
144-146
163-164
172-174
186-188
149-151
144-145
140-142
188-190
220-221
191-192
199-200
219220
212-214
219 221
278-280
277-278

SIS rQR AT T E R T >

—

= =

i

1<, methanol.  ® AAnal.

5./ Hemihydrate. sAnal.
Caled:

7 Anal.

Formuaa

Cp1 xCIN;,O
CullyCIN;O
C4TCIN,O
CH1,CIF;N; 0P
Cu5T1,,BrCIN;0°
CullCLN,0
CHCLN,O
Cull,CLN,O
CialT2CIN; O,
CusTTCIN,Oe
CuHCIN,084
CullxCN;0O
C»H.CIN,O
CisT I CIFN,0°
Cul2BrCIN;O,.;7
CulluCLNO
C1H2 CLN,O
Cs11,CIN,O8?
CLH..CIN,O
Cul I CLN;O
Culle I rCIN,O*
CiT1uCIN,O
CiTh.CLN,Of
CullyBrCIN;Of
CiHuCLNO
CullnCIN,O
Cis115CLN,O

C M2, BrCIN,;07
Crl14CIN,O
Cel 15CLN;0
CHCLN,O,
CilasCLNLO*
CoallnCENLO

Caled: T, 16.9.
Br, 21.5.
Found: Br, 21.4.

Caled:
Br, 21.3.

Foind:
TFFound:

Carbon, %
Foand

Craled

56.
57 .¢
59.
49.
44 .
Hl.
5.

51

56.
4.

=42}

(3 120
59.¢
60.1
5L,

45

H2.
52.
H4.
H9.
52.
46.
60.
4.
47.
00.
60 ¢
H4.
48.
02.
55
52.
04,
49.

F,16.6. ¢ AAnal.

Br, 21.7.
k Dihydrochloride.
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56.
R7
59
49 ¢

>t

b e T L]
C < <

P

[S2 e
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<
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R
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50
60).
4.
48.
61.
Hh.

~

] | =2R; Ben)
CUX LN WA TS TN S~

= W >

hle
54
49 .

= -

—_— -1

Hvdrogen, %

Clidociae, %

Caled  Found Culed Foand
7.1 7.2 15.9 14.0)
7.5 7.8 1.1 13.3
7.8 8.1 12.5 12.4
5.6 6.1 10.5 10.6
5.5 5.6 10.2 10.3
6.3 6.5 23.3 23.1
6.3 6.2 23.3 25.4
6.3 6.3 23.5 23.2
7.4 7.3 1.8 11.9
7.1 7.0 12.4 11.8
7.0 7.3 11.2 11.3
7.8 7.9 12.5 12.5
8.1 8.1 1.9 12.1
6.0 6.3 10.1 10.1
6.0 6.2 0.5 10.0
6.7 7.0 22.3 22.6
6.7 7.1 22.3 22.0
7.3 7.4 10.8 10.6
7.8 7.8 12.5 12.8
6.7 6.8 22.3 22.7
H.8 5.8 0.8 9.7
8.1 8.2 11.9 11.8
7.0 7.0 21.3 21.5
6.1 6.2 9.4 0.3
6.1 6.2 18.6 18.8
7.5 7.6 12.0 12.4
6.4 6.7 215 21.8
5.7 5.6 9.5 0.3
7.8 8.0 11.4 1.5
6.7 6.8 20.6 20.5
6.1 6.2 20.5 20.2
7.5 7.4 8.9 18.9
6.0 6.6 26.0 25.9
Caled: Br, 22,5, FFonnd: Br, 22.7.

v Anal.

Caled: 8, 0.7.

Nitcogen, 04
Caled

16.
15.
14.
12.
12.
13.
135.
13.
14.
14.

13

14.
14.

11

11.%
13.

13

12
14.

13

11.6
14.
12.
1.
11.
14.
12.

11

13.
12.
12.
14,
13.

4 Anal.
Fouud: 8, 9.7, * Anal.
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9
7

Found

2

16.7
15.3
14.6
12.6
121
14.0
14.0
13.8
15.8
14.2
15.1
9
2
8
1
4
2

14.¢
14.
11,
1.
13.
13.
12.9
14.8
13.2
115
14.0
12.6
11.1
11.1
14.1
12.7
11.2
13.9
12.1
11.9
14.9
13.5

Culed:
Caled:
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Am

Dimethylamino
Dicthylamino
Pyrrolidinyl

Dimethylamino

« A, ethanol-cther:

Yield,

1 o Sult

2 48 Bise
Hydrochloride

2 60 Base
Tartrate

2 o8 Base
IHydrochloride

3 50 Base

Hydrochloride

cthanol; ) ethyl acetate.

Yield,
R 0 “
1 0 61t
Dimethyiantioo 2 32°
Ethylmethylamiao 2 17¢
Pyrrolidiyl 2 36"

« A, ethanol:
alkyvErtion of the first enmponnd.

B, ethanol-ether; (', arctone-cther.

Tisre V

1-Cm-CHLOROPIEN YL)-2-1M D AZOLIDINETHIONE DBERIVATIVES

S Cl
Am—(CH.), —N/U\N@
|

Receyvsta Ciucbon, Hydeogea,

Mp, “C solveor I ormuda Cided Found Crded Foanpd Culed
57-50 CalTisCEN s 55.0 55.4 6.4 6.2 12.5
177179 A CllCLNS 48.7 48.8 6.0 6.1 221
Ol CyHaCINGS Y 07.5 T 7.8 11.4
155-136 B 1o HasCINGOS 49.4 49.5 6.7 6.7 7.7
78-79 C CpyITCINGS H8.1 584 6.5 6.5 1.6
180182 A CHp CLNS 52.0 5.0 6.1 6.3 20.5
01l C gl TopCIN S 56.4 56.0 6.8 6.8 11.9
210-212 B CullyCLNGS IV 50.6 6.4 6.3 21.3

Tasre VI
TETHANYDRO-2-TPVRIMIDINONE DERIVATIVISS

(1

R((ll’{_n)rq —N

L

Ra-
cevsta Cacbon, ¢ Hydrogen, 4 Halogea,
S Mp, °C solveqr Foewala Ciled Vorad Caled Youad  Caled Found
188--1640 A OuHCINO 57.0 56.7 H.u PR 16.8 16.4
1 140-192 I CallClaN«O 52.8 520 6.3 6.7 €23 223
111 F10-151 O 5.2 54.0 7.0 6.4 21.3 21.4
On 624 62.0 7.2 7.4 11.5 11.9

‘

Neadowea, %

FFoao

12.5
21.8
T

7.7
11.6
20.2
119
20.3

d

Nitresea, 'y

Caded
148
13.1
3.5
9.1
13.6
12,1
4.1
12,3

Nivogea, O

Caded
13.3
13.2

12.
13

6

‘

Foaad

1

1.2

13.0

12
13

» Over-all yield from N -Cme-chlorophienyb-1,3-propanediamine 1 Table Th
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Sulfur, v

Ciled

1

1o

5
10.
.3
G.
10.
9.
10.
0.

1)

9
3
3
S
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Fouet

11.
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1.

10
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10.
0.:
10.
9.
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TaBLe VII
CNS Testing REsuLrs

Q R
Am——CnH_,n——N)LN‘O
(.

MDDse? RWDs,® 18Ds0,¢

Am n R mg/keg mg/kg mg/ke
Pyrrolidinyl 2 Br 0.8 22
2 Cl 1.0 35 89
2 H 2.5 49 130
Diethylamino 2 Br 1.3 22
2 Cl 1.4 12 45
Ethylmethylamino 2 Cl 1.2 44 100
2 H 2.0 30 90
2 Br 2.4 34
Dimethylamino 2 Cl 2.5 60 100
2 Br 4.0 60 135
2 SCHs 6.0 62 138
2 OCH; 6.0 100 165
2 CH; 9.0 104
2 OH 22.0 274 280
2 H 34.0 25 172
3 Br 25.0 75 150
3 Cl 45.0 49 158
Piperidino 2 Cl 4.0 21 38
2 H 16.0 81 100
Morpholino 2 Cl 24.0 138 120
Chlorpromazine 2.0 6 10

¢ The ratio between CNS depression and lethality was favor-
able for all of these compounds. All doses were administered
intraperitoneally. ® The dose estimated to reduce motor activ-
ity in mice to 509, of controls. ¢ The dose estimated to canse
509, of the mice to be incapable of walking across a horizontal
rod in a normal manner. ¢ The dose estimated to cause 505 of
the mice to fall off a screen inclined at 60°.

Procedure C. By Reaction of 1-(m-Chlorophenyl!)-7,7-di-
methyldiethylenetriamine with N,N’-Carbonyldiimidazole.—A
mixture of 31.5 g of 2-(m-chloroanilino)ethyl bromide hydrobro-
mide, 24.6 g of N,N.dimethylethylenediamine and 100 wl of
toluene (exothermic) was heated on the steam bath for 20 hr.
The reaction mixture was treated with 100 ml of 3 N NaOH
and the layers were separated. The organic layer was washed
with water and distilled. The yield of 1-(m-chlorophenyl)-
7,7-dimethyldiethylenetriamine, bp 130-135° (0.03 mm), was
13.6 g (56¢;). This product contained a little 2-(m-chloro-
anilino)ethanol and was further purified by conversion to the
dihydrochloride, mp 167-169°.

Anal. Caled for CioH»CLN;: C, 45.8; H, 7.5; Cl, 33.8; N,
13.4. Found: C,45.8; H,7.2; Cl,33.9; N, 13.5.

CNS Depressaxts. 1 857

A solution of 2.1 g (0.01 mole) of 779, N,N’-carbonyldiimid-
azole in 25 ml of dry THF was added to a solntion of 2.42 g (0.01
mole) of 1-(m-chlorophenyl)-7,7-dimethyldiethylenetriamiue, pre-
pared from the above dihydrochloride, in 10 ml of benzene. The
mixture was allowed to stand at room temperature for 2 hr and
was then heated at reflux temperature for 2 hr. The solvent was
distilled and the residue was triturated with 20 ml of water
and extracted with ether. The ether layer was washed with
water, dried {MgS0,), and concentrated to an oil, 2.3 g. The oil
was redissolved in ether and 5.6 ml of 1.6 .V ethanolic HCI was
added. The product was filtered off and recrystallized twice
from ethanol. The yield of 1-(m-chlorophenyl)-3-(2-dimethyl-
aminoethyl)-2-imidazolidinone hydrochloride, mp 215-218°,
was 1.4 g (339).

Procedure D. 1-(2-Dimethylaminoethy!)-3-(m-hydroxy-
phenyl)-2-imidazolidinone Hydrochloride.—A mixture of 1.0
g of 1-(2-dimethylaminoethyl)-3-(m-methoxyphenyl)-2-imidazo-
lidinone hydrochloride, 20 ml of 489, HBr, and 20 ml of acetic
acid was heated at reflux temperature for 72 hr and then diluted
with 75 ml of water. Potassium carbonate was added to pH 8,
and the reaction mixture was extracted with chloroform. The
chloroform layer was dried (MgSOQ.) and coucentrated to remove
the solvent. The oil that remained was dissolved in ethanol,
and 2.2 ml of 1.8 N ethanolic HCI and ether were added. The
precipitate was filtered off and recrystallized from ethanol.

1-(m-Chlorophenyl)-2-imidazolidinethione Derivatives (Table
V).—A mixture of 25 g of the 1-(aminoalkyl)-3-(m-chlorophenyl)-
2.imidazolidinone hydrochloride, 100 ml of xylene, and 100 ml
of benzene was heated in an oil bath until most of the benzene
was distilled off, and 25 g of P,S; wasadded. Thebath tempera-
ture was held at 155-160° for 28 hr. The reaction mixture was
cooled to about 60°, and 350 ml of 2 & NaOH and 200 ml of
benzene were added. The mixture was heated until the glassy
lower layer dissolved and the organic layer was separated. The
aqueous layer was extracted with henzene and then discarded.
The combined organic layers were washed twice with water and
then extracted with 250 ml of 1 N HCL The acid layer was
extracted once with ether and then made alkaline by the addi-
tion of 60 ml of 5 N NaOH. The product was extracted into
ether, and the ether layer was dried (MgSO,) and then concen-
trated. Salts were prepared by addition of the appropriate acid
to a solution of the base in ether or ethanol.

Tetrahydro-2(1H)-pyrimidinone Derivatives (Table VI).—
The l-aminoalkyl-3-(m-chlorophenyhtetrahydro-2(1H )-pyrimidi-
nones were prepared from 3-bromopropylamine hydrobromide,
m-chloroaniline, and the appropriate aminoalkyl halide by a three-
step process similar to that used in the preparation of the 2-
imidazolidinones. Yields in the first step were lower than in
the 2-imidazolidinone series and products were more difficult
to purify. Properties of the intermediates and final products
are given in the tables.
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