
852 W R I G H T . BRABANDER. HARDY, AND OSTERBKRG Vol.!) 

chlorine analyses were indicative of 0.5 mole of solvate ethanol 
which was lost on melting as .shown bv the following data. 

Anal. Calcd for ( V I W ' I N O : 0, 69.0; II, S.9. Found: ('. 
(is.8; H, S.8. 

The filtrate and acetone washings (combined) from the 0.7 g 
of needles (above), left at 0° overnight, gave 0.">-0.6 g (64-
7<S'<) of ])risms (ci-mandelate salt of ( —)-II), nip 190-193°7 

which, recrvstallized from methanol-aeetone, melted at 19:'>-
194°. 

Aitttl. Calcd for (VJlraNO,: ('. 72.(i: 11, 8.(1. Found: (', 
72.8: H,s .2. 

Base ( —)-II, prepared as ( + ')-II, melted at. 217-21!)°, [«jL'"i> 
-61.5° icO.55, 95 c , E tOH). ' 

Anal. Calcd for CITH2SNO: 0, 78.7, H, !.).7. Found: C, 
78.7; H, 9.8. 

The hydrochloride of ( - )-II melted at 167-170° (froth), 
i(»]22i> — :57.4° (c O.o2, H20). I t showed a correct analysis 
for the anhydrous material after melting. 

,7s Occasional ly, especially if tlie cooling l ime is f> iir or less, 1hp yield of 
i - H - I I (i-rnanclelate is only ()..") n. If so, ().!) « of a mix tu re , n ip 170-190% 
crystal l izes from the n i t r a t e and ace tone washings . Th is m i x t u r e is dissolved 
in 2 ml of hot m e t h a n o l a n d t r e a t e d wi th 10 ml of ace tone . Concen t r a t i on 
of the solut ion to abou t ha l f -volume and cooling at. — 5C for 1.5 hr gives 0.7 <± 
'!)()'/; ) of pure rf-mandelate salt of ( - ) - I I . mp 191-19:?°. 

(Si V. K. Saiva and J. I r i sawa , Tetrahedron, 2 1 , 1129 (1965), p repared 
r i - S l from s inomenine and (—)-II from theba ine . Y\'e t h a n k Dr . Saw;i 

for sending us specimens of his b a s e s for direct compar i son . 

Iii an earlier publication,2 we described the prepara
tion of a series of l-aryl-3-methyl-2-imidazolidinones. 
The observation that some of these compounds ex
hibited low-potency CXS-depressant activity prompted 
us to extend this research to other 2-imidazolidinone 
derivatives and led to the discovery tha t many 1-
aniinoalkyl-3-aryl-2-imidazolidinones are potent CX'S 
depressants. 

The preparation of l-(iH-chlorophenyl)-3-(2-dimeth-
ylaminoethyl)-2-imidazolidinone (I) and l-(wi-chlo-
rophenyl) - 3 - (2-dimethylaniinoethyl) -2-imidazolidine-
thione (II) is illustrated in Chart I. The reaction of 
2-bromoethylaniine with w-chloroaniline gave X-(?'<-
chlorophenyl)ethylenediamine (III) , and further re
action with potassium cyanate resulted in a 5 5 % over
all yield of [2-(/H-chloroanilino)ethyl]urea (IV). Cy-
clization to ]-(m-(lilorophenyl)-2-imidazolidinone (V) 
was effected by heating IV in an oil ba th at 220°. 
Compound V could also be prepared directly from I I I 
by reaction with N,X'-carbonyldiimidazole. Alkyla-
tion to I was accomplished by treat ing V in diglyme 

i t ) iat Amer ican C y a n a m i d Co. , Belgian P a t e n t 623,942 ( M a r c h 27, 
HltW); ib) Fa rben fab r iken Baye r , French P a t e n t 2288M ( F e b 17, 1964): 
(el W. B. Wr igh t a n d H . J . B r a b a n d e r , U. S. P a t e n t 3,196,152 ( Ju ly 20. 
l ' Joo); (d) p re sen ted in p a r t a t the 152nd N a t i o n a l M e e t i n g of the 
Amer i can Chemical Society. N e w York, N . Y.. Sept 1966. 

'2 i W. It. Wr igh t . .Ir., and H. .1. l i i a b a n d c r . ./. Or,/. C/icm.,26, 1051 I Kllil i. 

Anal. Calcd for ( 'YdWlN't) : C. li'.t.ll: M. 8.<i. Found: 
( ', 08.8; 11. 8.8. 

H. With ( I )-3-Bromo-8-camphor.sulfonic Acid.11 A mixture 
of 2.7) g of i t i-II, 2.7 g of the ammonium salt of (-j- i-3-bi'omo-
8-camphoisulfonic acid,10 O.No ml of concentrated 11C1, and 7."> -
10(1 ml of water was heated to solution, which was treated with 
Xotit. The filtrate was cooled slowly to room temperature 
where it was kept for 21 hr giving 1.9 g (71' , i of heavy pri-m.-. 
nip 2:>8 241°. These were converted to O.8.") g of pure i — :-
II base essentially as described above. 

The filtrate from the 1.9 g of prisms was made basic with 
NI14()M to give LIS g of solid. It was digested witli fill 6(1 ml id 
boiling acetone. Filtration gave ()..'i g of (— i-Il. On conecn-
1 ration of the filtrate lo 10 In ml. and cooling, 0.6 g of < -}- ;-II. 
mp 212 2l(i°, was obtained 
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lit) Ini t ial expe r imen t s with this agen t were performed by Dr. S. K. Fuller-
t o n ; see S. K. I 'u l ler ton. K. I.. May , and K. 1). Itecker. ./. Or,/. Cln-m.. 27, 
2144 iH)62i. 

ill)) Sold by the A ldnch Chemica l Co. as . / -n-bromora mplii.r- if-sulfoliii 
acid a m m o n i u m sa l t . 

with sodium hydride and 2-diloroethyl-X,X-dinieth-
ylamine. Compound I was also prepared by reaction 
of 7-(m-ehlorophenyl)-l , l-dimethyldiethylenetriaminc 
(VI) with X,X'-carbonyldiimidazole. Compound VI 
was prepared from \ ,X-dimethylethylenediarnine 
and XT-(2-bromoethyl)-»/-chloroaniline. When I was 
heated with phosphorus pentasulfide in xylene, IT was 
obtained in 60% yield. 

Other 2-imidazolidinone, 2-imidazolidinethioue, and 
tetrahydro-2(lH)-pyrimidinone derivatives were simi
larly prepared. Details are given in the Tables I-VII 
and in the Experimental Section. 

Pharmacological Methods.- The compounds de
scribed in this [taper were screened by the following 
tests in an effort to select agents having an interesting 
or unique action on the central nervous system. 

A. Ataxia (reduced rod-walking ability).—The 
agents studied were administered intraperitoneal!}' 
in a 2 % starch vehicle to groups of six mice at three 
or more graded dose levels. At 15- and 30-min in
tervals after t reatment, each animal was placed on the 
midpoint of a horizontal steel rod (1.55 cm in diameter 
and about f) dm in length), positioned 45.7 cm above 
the surface of the table, and forced to walk toward 
a platform at either end of the rod. The criterion of 
inability lo perform this act was consistent slipping 

Central Nervous System Depressants. I. l-Aminoalkyl-3-aryl Derivatives of 
2-imidazolidinone, l a e 2-Imidazolidinethione, and Tetrahydro-2( lH)-pyr imidinone ' ' 
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l-Aminoalkyl-o-aryl-2-imidazolidinoiies exhibit potent central nervous system depressant activity when 
tested in laboratory animals. Representative l-aminoalkyl-3-aryl-2-imidazolidi]iethiones were less active and 
l-aminoalkyl-3-aryltetrahydn>2(lH)-pyrimidinones were inactive in these tests. Several m-halo derivatives 
have been of particular interest and the compound, l-(m-ehlorophenyl)-:)-!'2-dimeth\'laminoethy])-2-imidazoli-
dinone hydrochloride (dmidoline), has been chosen for evaluation in man. 
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CHART I 

/CI 

H2NC2H4Br + H2N—(^ j H2NC2H4NH-(^)> 

III 

(CH;1)2NC2H4NH2 + BrC,H4XH—L \ 

CI 

XI 
KCNO H2NCONHC,H4NH-

CD I 

(CHt)2NC2H4NHC2H4NH—/ \ 

•3 ^ 

(CH,)2NC,H4—N N - ^ / 

.CI 
p,s. 

VI 

I 

CI 

VJ 

(C'H.)aNCL,H4Cl 

220' 

0 CI 

TABLE I 

ALKYLENEDIAMINE D E R I V A T I V E S 0 

/ — v ^ 
H,XCnH,„NH-

Yield, Ca rbon , % 
R 

H 
m-CHj 
m-CF3 

»re-Br 
o-Cl 
m-Cl 
p-Cl 
m-OCH3 

m-SCH3 

m-Cl 

n 

2 
2 
2 
2 
2 
2 
2 
2 
2 
3 

% 
67 
65 
71 
74 
67 
72 
73 
59 
49 
74 

F o r m u l a 

CsHi2JN2 

C9H14N2 

C9H„F3XY 
C8HnBrX2 

C8HUC1X2 

C8HUC1X2 

CaHuNjO 
09-0-16012^20 

C9H15C13N2» 

Calcd 

70.5 
71.9 
53.0 
44.7 

F o u n d 

70.0 
71.4 
53.6 
45.1 

H y d r o g e n , % 
Calcd F o u n d 

Halogen , % 
Calc F o u n d 

Ni t rog 
Calcd Bp , °C (mm) 

90-95 (0.07 f 
85-90 (0.1)c 

80-83(0.2) 
107-118 (0.2) 
113-122 (1.2) 
118-125(0.1) 
144-154(1.3) 
160-170(0.3) 
125-130(0.4) 
120-130 (0 .05/ 

" These compounds were used in the next step without further purification. b J. P. Fourneau and Y. de Lestrange [Bull. Chem. Soc. 
France, 827 (1947)] report bp 143-145° (15 mm). " Lit.6 bp 168° (28 mm). * Anal. Calcd: F, 27.9. Found: F, 28.3. 'Not 
analyzed. ' G. F. Deebel [U. S. Patent 2,953,490 (Sept. 20, I960)] reports bp 128° (0.1-0.25 mm). « Dihydroehloride. 

56.3 
56.3 
65.0 
42.3 
42.0 

56.1 
56.2 
65.2 
42.6 
41.9 

9.1 
9.3 
5.7 
4.9 

6.6 
6.6 
8.7 
6.4 
5.5 

37.2 

20.8 
20.5 

27.6 
41.3 

20.9 
20.5 

27.9 
41.5 

20.6 
18.7 
13.7 
13.0 

16.4 
16.4 
16.9 
11.0 
10.9 

F o u n d 

20.7 
18.5 
13.5 
12.3 

16.4 
16.4 
16.7 
11.0 
11.3 

TABLE II 

(2-ANILINOETHYL)UREA DERIVATIVES 

R 
H2NCOXHCH,CH2NH—< ^J 

Yield, 
R % 

H 49 
m-CH, 86 
TO-CF3 70 

o-Cl 83 
m-Cl 76 
p-Cl 75 
m-OCHs 44 
TO-SCH3 66 

" A, ethvl acetate; B, 
13.9. 

Mp, °C 

102-104 
126-127 
89-92 

126-130 
115-117 
124-126 
97-98 

104-105 

chloroform 

Recrystn 
solvent0 Formula 

A C9H13X30 
B CI0H15N3O 
B CioHi2F3X30 
C C9H12C1X30 
A C9H12C1N30 
A C9H12C1N30 
D C,„H15X802 

D C1„H16N3OS!' 

-petroleum ether (bp 30-

Cart 
Calcd 

60.3 
62.2 
48.4 
50.6 
50.6 
50.6 
57.4 
53.3 

-60°); C, 

'on, % 
Found 

60.0 
61.8 
48.3 
50.5 
50.5 
50.4 
57.3 
53.4 

acetone: 

Hydro 
Calcd 

7.3 
7.8 
5.3 
5.7 
5.7 
5.7 
7.2 
6.7 

gen, % 
Found 

7.5 
7.9 
4.9 
5.8 
6.0 
5.9 
7.3 
6.6 

D, ethanol. b 

Halogen, % 
Calcd 

23.0 
16.6 
16.6 
16.6 

Found 

23.0 
16.7 
16.6 
16.8 

Anal. Calcd: S, 

Nitrogen, % 
Calcd 

23.5 
21.7 
16.9 
19.7 
19.7 
19.7 
20.1 
18.7 

Found 

23.6 
21.8 
16.7 
19.2 
19.8 
19.6 
19.8 
18.1 

14.2. Found: S, 

to the side or falling off the rod. Effective doses for 
reduced rod-walking ability (RWD50) were calculated 
or approximated from the data, and the t ime of peak 
effect was estimated from the data. 

B. Reduced Locomotor Activity.—One-half of the 
RWD50 dose was given intraperitoneally to each mouse 
in groups of 5. At the t ime 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 tha t appeared to reduce 

motor activity by 50% were administered to additional 
groups of five mice at graded doses and tested similarly. 
The dose (MDDS0) tha t caused a 5 0 % 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 more, imme
diately after receiving the agents studied. The pro
portions of mice falling off the screen at each dose were 
recorded, and effective doses (ISD,™) were calcu
lated. 
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R 

T A H I . K III 

] - A u V I . - 2 - I M l l ) A Z ( ) [ . l l ) I \ i ) \ l-> 

0 

H N ^ N 

Yield, RecrysTn 

Alp. = (' Formula 

II (10 162-163' ' A C H w X i O 

w-CI l : l HO 14:3-144'' A Oi 0Hi-X 2O 

nU'F, 65 139-140 B C iLHsF3N...() 

in-Hr 32 135-1.36 (,' C 3 I I»BrX. ,0 

o-Cl 56 lS2- l .S5 d C C: 3 I I a ClX,0 

»i-C\ 76 124-126' ' (.' C3H,,C1X2() 

p-Cl 57 1S1--1S3-' 1) C.1H»(.'1N2C) 

Hi-()CII :, 57 134-135 I) e 1 0 H , , X , O , 

m-SCI I 3 NS 140-141 ]•; C-,0n,2XoOS 

" A, b e n z e n e ; B . e t h e r - p e t r o l e u m e t h e r ; ( ' , a ce tone ; 1), be 
C. .Morel [Compl. Haul., 253 , 2369 (1961 i| report rap 162.5°. 
m p 178-179° . 

Carl 

Ciilcil 

(i(i. 7 
lis 2 

52 2 

44 . N 

55.(1 

55.11 

55 (I 

6 2 . 4 

K 

66 5 

6 S . 0 

44. i l 

55 3 

5 4 . 6 

nzene 
' Li t . ' 

5S. 2 

-hexane ; 1 
m p l.'-SS-i: 

Il.MlroKcn, 

Ca ln l I-'m 

6 . 2 

6 1) 

3 . 9 

3 s 

4 . 6 

4 . 6 

4 . 6 

6 3 

5 s 

0 3 

6 s 

4 (1 

3 s 

4 . 7 

4 . 6 

Halojrp 
Calcd 

24 . S 

, e t h a m 
!9°. d 1 

' II. 
m p 

i s . I ) 

1S.0 

I S O 

Xa je r , H 
LSI- -1X2° 

C'illc 

17.: 

2 5 . 1 12 

•'!::.() 11 

i s . 4 14 

15.2 14 

IS.. '! 14 

14 

13 

Giudicel l i , J . 

'• Lit .6 m p I 

6 

14.6 

12 1 

11.9 

14. I 

14 0 

14 5 

14 6 

Met 
21°. 

D. Lethality.—Agents that appeared to specifically 
inhibit motor activity (RWD,-)0 AIDD.-)(I ^ 2) were ad
ministered infraperitoneally to ten mice at a dose of 
10 X MDD,-,o, and agents that did not significantly 
reduce motor activity were similarly administered at 
a dose of 4 X IlWD,-,0. If more than ")0% of the mice 
died within 24 hr, the compound was rejected for reasons 
of toxicity or low margin of safety. If <i o0% of the 
mice died, the compound was considered interesting 
for further study. 

Pharmacological Results.—The most interesting 
compounds as determined by these test procedures are 
described in Table VII. When judged by reduced 
locomotor activity, the l-aminoethyl-3-(m-chlorophen-
ylj-2-imidazolidinones and the corresponding m-
broino analogs were the most active compounds in this 
series and compared favorably with chlorpromazine 
in activity. The spread between reduced motor activ
ity and ataxia or paralysis was greater for our series 
than for chlorpromazine. Compounds containing other 
me la substituents including trifluoromethyl were less 
active;, and those containing a p-chloro substituent were 
much less active or inactive and are not included in 
the table. In regard to the amine function, the pyr-
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 fi'imethylene, the activity was greatly reduced. The 
corresponding 2-imidazolidinethione derivatives were 
loss active and were toxic. The l-aminoalkyl-3-m-
c]ilorophenyltetrahydro-2(lH)-pyrimidinones were in
active in this test. 

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

Experimental Section 

Genera l p rocedures a re given below for the p r e p a r a t i o n of the 
c o m p o u n d s descr ibed in th i s pape r . Analyses , yields, and 
phys ica l p rope r t i e s a re recorded in t h e t ab le s a n d cr i t ical var ia 
t ions in the p rocedures a re no ted in t h e t ab l e foo tno tes . T e m 
p e r a t u r e s a re uncor rec ted . 

Alkylenediamine Derivat ives (Table I ; . - - A m i x t u r e of 1 mole 
of 2 - b r o m o e t h y l a m i n e h y d r o b r o m i d e , 2 moles of the ani l ine de

r iva t ive , and 401) ml of to luene was h e a t e d ai reflux t e m p e r a t u r e 
for 16 hr and cooled. A m i x t u r e of 600 ml of wa t e r a n d 200 nil 
of 5 0 r , aqueous K O H was a d d e d and t h e layers were s e p a r a t e d . 
T h e w a t e r layer was s a t u r a t e d w i t h X a C l a n d e x t r a c t e d twice 
wi th benzene . T h e combined organic layers were washed with 
s a t u r a t e d X a C l solut ion, dried (Xa 2 SOi) , a n d dist i l led. 

(2-Anil inoethyl)urea Derivat ives (Table I I ) . - - O n e mole of 
K C N O was a d d e d to a solut ion of 1 mole of t h e d i a m i n e in 4(10 
ml of 2.5 A" HC1, and the m i x t u r e was hea t ed at reflux t e m p e r a 
tu re for 4 hr . T h e react ion m i x t u r e was cooled, and the c rys ta l 
line p r o d u c t was filtered off, washed wi th cold wa te r , a n d dr ied 
at 60° . T h e m o t h e r l iquor was ex t r ac t ed wi th chloroform for 
some add i t iona l ma te r i a l . T h e combined p roduc t was fur ther 
purif ied by recrys ta l l iza t ion from a .suitable so lven t . 

l -AryI-2-imidazolidinones (Table I I I ) .—The (2-aml ino-
e t h y l ) u r e a d e r i v a t i v e was p laced in a flask and hea t ed for 5 hi
nt ii W o o d ' s m e t a l b a t h at. 2 1 5 - 2 2 5 ° . T h e flask was cooled and 
t he p r o d u c t was recrys ta l l ized from a. su i t ab l e solven t. 

l - (w-Chlorophenyl)-2- imidazol idinorie was also p r e p a r e d di
rectly from X"-(n i -chlorophet iy l )e thylenediamine . A solut ion of 
5.6 g (0.033 mole) of 95fT; X",X"'-carbonyldiimidazole in 50 ml 
of t e t r a h y d r o f u r a n ( T H F ) was a d d e d to a solut ion of 6.4 g 
(0.03 mole) of X - ( m - c h l o r o p h e n y l ) e t h y l e n e d i a m i n e in 30 ml nl' 
benzene . T h e clear solut ion was al lowed to s t a n d at room 
t e m p e r a t u r e for IS h r a n d was then hea t ed for 2 hr at reflux 
t e m p e r a t u r e . T h e solvent was e v a p o r a t e d off, a n d the c rys ta l 
l ine res idue was w a r m e d wi th 50 ml of wa te r , filtered, washed 
with wa te r , and dr ied. T h e produc t (5.9 g) was recrys ta l l ized 
from benzene and hexane . T h e yield of l -(»t-chloropheny!, i -2-
imidazol id inone, m p 124-126° , was 4.9 g (S3C)-..'). 

l -Aminoalkyl-3-aryl -2- imidazol idinones (Table IV). Pro
cedure A. By Alkylation of the l -Aryl-2- imidazol idinone. 
T h e l -a ry l -2 - imidazo l id inone (0.3 mole) was dissolved in abou t 
400 ml of d i g l y m e (d ry purif ied) a n d a d d e d d ropwise to a mix
tu r e of 1.7.3 g (0.36 mole) of 50 c ) , X a l l (in minera l oil) and 400 ml 
of d ig lyme . T h e reac t ion m i x t u r e was s t i r red for about I hr 
longer, and 0.3S mole of the a m i u o a l k y l chlor ide dissolved in 
e lhe r or d ig lyme was a d d e d . T h e m i x t u r e was s t i r red at room 
t e m p e r a t u r e for 2 hr a n d then hea t ed at reflux t e m p e r a t u r e 
(e ther was boiled off) for 5 hr. T h e salt, was filtered off, and (he 
m o t h e r l iquor was c o n c e n t r a t e d to r emove mos t of the d ig lyme . 
T h e res idue was t r ea t ed wi th a m i x t u r e of 76 ml of 5 A" a q u e o u s 
ITC1 a n d 100 ml of water , and t h e minera l oil a n d uncha rged 
s t a r t i n g ma te r i a l were ex t r ac t ed in to e t h e r or benzene . T h e 
aqueous layer was m a d e a lka l ine by t h e a d d i t i o n of 76 ml of 
5 A" X 'aOH, a n d t h e desired p roduc t was e x t r a c t e d in to e the r . 
T h e hydroch lo r ide salt was o b t a i n e d when ethai iol ie FIC1 \va.~ 
a d d e d to t h e e the r solid ion. 

Procedure B. By Dehalogenat ion of the Corresponding Chloro 
Derivat ive .—A m i x t u r e of 0.05 mole of t h e l - a m i n o a l k y l - 3 -
(m-ch. lorophenyl) -2- imidazol id inone, 1.0 g of \0% P d - C ca ta lys t , 
and 150 ml of S)oc.'c e thano l was s h a k e n in a P a r r h y d r o g e n a t o r 
u n d e r about, 3.05 k g / c m 2 of hydrogen p res su re unt i l reduc t ion 
was comple te . T h e c a t a l y s t was filtered off and the. m o t h e r 
l iquor was c o n c e n t r a t e d to r e m o v e the x i l v e n t . T h e residue wa> 
recrvstal l ized from a su i t ab le so lven t . 
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It 

Methylamino 
Dimethylamino 
1 )imethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Dimethylamino 
Ethylmethylamino 
Ethylmethylamino 
Ethylmethylamino 
Diethylamino 
Diethylamino 
Diethylamino 
Benzylmethylamino 
Pyrrolidinyl 
Pyrrolidinyl 
Pyrrolidinyl 
Piperidino 
Piperidino 
jVlorpholino 
Methylpiperazinyl 
Methylpiperazinyl 

" A, elhanol; B, i 
S3, 10.2. Found: S, 

n 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
o 

3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
O 

nlhanol-elher; 
10.2. 'Anal. 

H i 

11 
II 
TO-CH3 

m-CF] 
m-Br 
o-Cl 
m-Cl 
p-C\ 
m-OCII3 

m-OH 
m-SCH3 

11 
TO-CIT3 
m-CF3 

m-Br 
m-Cl 
p-Cl 
m-SCH, 
II 
TO-Cl 
m-Br 
II 
m-Ol 
m-Br 
m-Cl 
IT 
m-Cl 
m-Br 
II 
m-Cl 
m-Cl 
11 
m-Cl 

C, acetone 
Calcd: F, 

Yield, 

% 

80 
52 

9 
69 
60 
62 
79 
46 
32 
41 
70 
56 
57 
47 
53 
87 
48 
58 
45 
48 
65 
74 
79 
64 
51 
75 
64 
69 
13 
21 
49 
54 
70 

; I), ace 
16.2. F. 

Frocedui 

B 
B 
A 
A 
A 
A 
A 
A 
A 
D 
A 
B 
A 
A 
A 
A 
A 
A 
B 
A 
A 
B 
A 
A 
A 
B 
A 
A 
A 
A 
A 
A 
A 

tone ethe 
oiuid: F, 

TABLE IV 

l-AiMINOALKYL-S-ARTl^-IMIOAZOLIDINONES 

o < 
0 

RC„H2„N N A., rz 
HCl 

Mp, °C 

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 
219 220 
212-214 
219- 221 
278-280 
277- 278 

Kecrystn 
solvent" 

A 
B 
A 
B 
A 
A 
A 
A 
A 
A 
B 
B 
A 
B 
B 
C 
A 
A 
C 
A 
A 
D 
A 
A 
B 
A 
A 
A 
B 
A 
A 
E 
E 

Formula 

C12H,8C1N30 
CTTsoClNjO 
C14II22C1N3() 
CnH,9ClF3N3O l 

CTI.sBrClNaO" 
C,3H,9C1,N30 
C13H1!)C12N30 
C13lli9Cl2N3() 
C„IT22C1N302 

C13TI2„C1N302 

C,4H22ClN3OSrf 

C14II22CN30 
C,SH24C1N30 
C1SII2,C1F3N30" 
C H H K B I - C I N / ) , 

C14TI2,C12N3() 
C,4ll2l('l2N30 
C15IIj4CIN3OS° 
C,4I]2:;C1N30 
C„II2IC1,N3() 
C,4lI2lI'rClN30'' 
C,6TI24C1N30 
Ci6T12:,Cl8N3()*' 
C,r,H23BrClN3()' 
C19H23C12N30 
Clr,H-22ClN30 
C151I»,C12N30 
Clt>Il2lBrClN3<)>" 
C,„1I24C1N3() 
C,6H,3C12N30 
(^ISH2,(^2N3()2 

C,3Il28Cl2N4Ot 

C„TT27(^13N40 

Carb< 
(."airai 

56.4 
57.9 
59.3 
49.8 
44.8 
51.3 
51.3 
51.3 
56.1 
54.6 
53.2 
59.3 
60.5 
51.2 
45.2 
52.8 
52.8 
54.6 
59.3 
52.8 
46.4 
60.5 
54.2 
47.8 
60.0 
60.9 
54.6 
48.1 
62.0 
55.8 
52.0 
54.4 
49.8 

in , % 
found 

56.0 
57.9 
59.1 
49.9 
45.2 
51.7 
51.5 
51.0 
56.5 
54.5 
52.4 
59.2 
59.9 
50.8 
45.2 
52.7 
53.3 
54.8 
59.3 
52.9 
46.5 
60.3 
53.9 
47.1 
59.9 
60.8 
54.7 
48.1 
61.0 
55.8 
51 .9 
54.1 
49.6 

Hydrogen, % 
Calcd 

7.1 
7.5 
7.8 
5.6 
5.5 
6.3 
6.3 
6.3 
7.4 
7.1 
7.0 
7 .8 
8.1 
6.0 
6.0 
6.7 
6.7 
7.3 
7 .8 
6.7 
5.8 
8.1 
7.0 
6.1 
6.1 
7.5 
6.4 
5.7 
7.8 
6.7 
6.1 
7.5 
6.6 

Found 

7.2 
7.8 
8.1 
6.1 
5.6 
6.5 
6.2 
6.3 
7.3 
7.0 
7.3 
7.9 
8.1 
6.3 
6.2 
7.0 
7.1 
7.4 
7.8 
6.8 
5.8 
8.2 
7.0 
6.2 
6.2 
7.6 
6.7 
5.6 
8.0 
6.8 
6.2 
7.4 
6.6 

Chin 
Calcd 

13.9 
13.1 
12.5 
10.5 
10.2 
23.3 
23.3 
23.3 
11 .8 
12.4 
11.2 
12.5 
11.9 
10.1 
9.5 

22.3 
22.3 
10.8 
12.5 
22.3 

9.8 
11.9 
21.3 
9.4 

18.6 
12.0 
21.5 

9.5 
11.4 
20.6 
20.5 
18.9 
26.0 

n'iiie, % 
Found 

14.0 
13.3 
12.4 
10.6 
10.3 
23.1 
23.4 
23.2 
11.9 
11.8 
11.3 
12.5 
12.1 
10.1 
10.0 
22.6 
22.0 
10.6 
12.8 
22.7 

9.7 
11.8 
21.5 
9.3 

18.8 
12.4 
21.8 

9.3 
11.5 
20.5 
20.2 
18.9 
25.9 

Nitr 
Calcd 

16.4 
15.6 
14.8 
VIA 
12.1 
13.8 
13.8 
13.8 
14.0 
14.7 
13.3 
14.8 
14.1 
11.6 
11.3 
13.2 
13.2 
12.7 
14.8 
13.2 
11.6 
14.1 
12.7 
11.2 
11.1 
14.2 
12.7 
11.2 
13.6 
12.1 
12.1 
14.9 
13.7 

"Ken, '7„ 
found 

16.3 
15.3 
14.6 
12.6 
12.1 
14.0 
14.0 
13.8 
13.8 
14.2 
13.1 
14.9 
14.2 
11.8 
11.1 
13.4 
13.2 
12.9 
14.8 
13.2 
11.5 
14.0 
12.6 
1 1 1 
11.1 
14.1 
12.7 
11.2 
13.9 
12.1 
11.9 
14.9 
13.5 

GO 

o 
H 

H 

> 

r; E, methanol. h Anal. Calcd: F, 16.9. Found: F, 16.6. 'Anal. Calcd: Br, 22.5. Found: Br, 22.7. d Anal. Calcd: 
15.5. n r emihydra t e . Anal. Calcd: Br, 21.5. Found: Br, 21.7. "Anal. Calcd: H, 9.7. Found: S, 9.7. * Anal. Calcd: 
Br, 21.3. >Anal. Calcd: Br, 21.3. Found: Br, 21.4. * Dihyurochloride. 00 

01 



Am 

] )jmethylamirio 

Diethylamino 

Pyrrolidinyl 

Dimethylamino 

Yield, 

48 

60 

58 

5(1 

Base 
Hydrochloride 
Base 
Tartrate 
Base 
Hydrochloride 
Base 
Ilydrocliloride 

T \ B I , B V 

I - (HI - ( ' I I I . ( I I» I I ' I I [O .NVI , ) -2 - IMII )A/ , ( )UI ) INI - : ' I I I IONH D E R I V A T I V E ; 

S / = / 
Am—<CH,)„— N ^ % — { \ 

M p , ' - C 

57-5!) 

177-179 

Oil 

135-136 

78-7!) 

180-182 

Oil 

2 1 0 - 2 1 2 

H o c r y s t n 

«oIv<T) l " 

A 

B 

C 

A 

B 

F o r m u l a 

(YiNiSClNa>S 

o,;iiii3ci2N2y 
CbHiaClNaS 

C s U s s C l N j O t S 

CoTIsoClNaS 

Cir,H2iCl2N38 

CulTa,ClN3S 

e„H 2 ,C l 2 N; ,S 

C u r b 

C a l i - d 

5 5 . 0 

4 8 . 7 

5 7 . 8 

4 9 . 4 

58 .1 

5 2 . 0 

5 6 . 4 

5 0 . 3 

Kound 

5 5 . 4 

4 8 . 8 

5 7 . 5 

4 0 . 5 

5 8 . 4 

51.!) 

5 6 . 0 

5 0 . 6 

H y d r o . 

C a l i - d 

6 . 4 

6 . 0 

7 . 1 

6 . 7 

6 . 5 

6 . 1 

( J . . S 

6 . 1 

F o u n d 

6 . 2 

6 .1 

7 . :> 

6 . 7 

6 . 5 

6 . 3 

6 . 8 

6 . 3 

l l f i l o t 

C a l i - d 

1 2 . 5 

2 2 . 1 

1 1 . 4 

7 . 7 

11 .6 

2 0 . 5 

1 1 . 9 

2 1 . 3 

r ia l , % 

F o u n d 

1 2 . 5 

2 1 . 8 

11 .7 

7 . 7 

1 1 . 6 

2 0 . 2 

1 1 . 9 

2 1 . 3 

N i l r o 

C a l i d 

1 4 . 8 

13 .1 

1 3 . 5 

9 . 1 

13 .6 

12 .1 

14. 1 

12 .3 

w n . 

f i n 

14 

13 

13 

9 

13 

11 

14 

12 

A. ethanol-ether: B, elhanol; V, ethyl acetate. 

T A B L E VI 

T E T K llIYOIiO-2-l'YRIMIDINONF, 1.) Bill VATI VIOs 

0 / \ 

R(.C1L)„— N"^N—C \ 

Dimelln lamino 
Ktliylmethylamino 
Pyrrolidinyl 

"A, ethanol; B, <M kaiiol -etliei: (*, acetone-el hex. 
alkylation of the first compound. 

•Sail 

I K 1 

1 1 ( 1 

Mi>, • ( : 

1 8 8 - 1 0 0 

M i l l - 1 9 2 

1 I ! l - I 7 , l 

O i l 

H e -

r r . v s t n 

s o l v e n t " 

A 

1', 

C 

F o r m u l a 

C I I . H I I C I N J O 

C14H21CI2N3O 

C i s H i s C l k N j O 

C i e l l r . C l N s O 

C a r b 

C a l i - d 

5 7 . 0 

7 ) 2 . 8 

7 ) 4 . 2 

B 2 . 4 

o n , ' '( 

r o u n d 

7>(). 7 

7)2 . 7> 

7)4 . 0 

0 2 . 0 

l l y i l r 

Caled 

7>. :> 

11 . :s 

7 . 0 

y 2 

OKen, v; 

. F o u n d 

7i. 1 

11. 7 

11.11 

7 . 1 

H a l 

C a l r a l 

H i . 8 

2 2 . :i 

2 1 . : ) 

1 1 . 7i 

OKI •n , ' . ; 

Found 

16.11 

2 2 . S 

2 1 . 4 

U . ! l 

M i l l 

C a l i a 

i : ( . : i 

1:{. 2 

1 2 . 0 

v.i 7 

o<ren. 

1 Km 

Ki 

i:s 
12 

i :{ . 

Over-all yield from X-i ;»-chloroplienvl.i-l,3-propanediamini' iTablc I i. ' By 



N o v e m b e r lOfifi C N S D E P R E S S A N T S . I 857 

Am' 

A m 

Pyrrolidinyl 

Diethylamino 

Ethylmethylamino 

Dimethylamino 

Piperidino 

Morpholino 
Chlorpromazine 

TABLE VII 

CNS TESTING RESULTS" 

— C„H2„-

n 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
2 
2 
2 

0 

1 1 

R 

Br 
CI 
H 
Br 
CI 
CI 
H 
Br 
CI 
Br 
SCH, 
OCH3 

CH3 

OH 
H 
Br 
CI 
CI 
H 
CI 

K 

<5 
M D D t c , 6 

m g / k g 

0.8 
1.0 
2 .5 
1.3 
1.4 
1.2 
2 .0 
2 .4 
2 .5 
4 .0 
6.0 
6.0 
9.0 

22.0 
34.0 
25.0 
45.0 

4.0 
16.0 
24.0 

2.0 

R V D i o , 0 

m g / k g 

22 
35 
49 
22 
12 
44 
30 
54 
60 
60 
62 

100 
104 
274 

25 
75 
49 
21 
81 

138 
6 

ISDso,"1 

m g / k g 

89 
130 

45 
100 
90 

100 
135 
138 
165 

280 
172 
150 
158 
38 

100 
120 

10 

" The ratio between CNS depression and lethality was favor
able for all of these compounds. All doses were administered 
intraperitoneally. b The dose estimated to reduce motor activ
ity in mice to 50%. of controls. ' The dose estimated to cause 
50% of the mice to be incapable of walking across a horizontal 
rod in a normal manner. d The dose estimated to cause 50% of 
the mice to fall off a screen inclined at 60°. 

Procedure C. By Reaction of l-(m-Ch!orophenyl)-7,7-di-
methyldiethylenetriamine with N,N'-CarbonyIdiimidazole.—A 
mixture of 31.5 g of 2-(m-chloroanilino)ethyl bromide hydrobro-
mide, 24.6 g of N,N-dimethylethylenediamine and 100 ml 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 l-(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. Calcd for Ci2H22Cl3N3: C, 45.8: H, 7.5; CI, 33.8; N, 
13.4. Found: C, 45.8; H, 7.2; CI, 33.9: N, 13.5. 

A solution of 2.1 g (0.01 mole) of 77% N,N'-carbonyldiimid-
azole in 25 ml of dry T H F was added to a solution of 2.42 g (0.01 
mole) of l-(m-chlorophenyl)-7,7-dimethyldielhylenetriamine, 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 (MgSO,i), and concentrated to an oil, 2.3 g. The oil 
was redissolved in ether and 5.6 ml of 1.6 V ethanolic HC1 was 
added. The product was filtered off and recrystallized twice 
from ethanol. The yield of l-(m-chlorophenyl)-3-(2-dimethj'l-
aminoethyl)-2-imidazolidinone hydrochloride, mp 215-218°, 
was 1.4 g (53%). 

Procedure D. l-(2-Dimethylarninoethyl)-3-(m-hydroxy-
phenyI)-2-imidazolidinone Hydrochloride.—A mixture of 1.0 
g of l-(2-dimethylaminoethyl)-3-(m-methoxyphenyl)-2-imidazo-
lidinone hydrochloride, 20 ml of 48%. 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 (MgSOj) and concentrated to remove 
the solvent. The oil that remained was dissolved in ethanol, 
and 2.2 ml of 1.8 X ethanolic HC1 and ether were added. The 
precipitate was filtered off and recrystallized from ethanol. 

l-(m-ChIorophenyl)-2-imidazolidinethione Derivatives (Table 
V).—A mixture of 25 g of the l-(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 P2S5 was added. The bath tempera
ture was held at 155-160° for 28 hr. The reaction mixture was 
cooled to about 60°, and 350 ml of 2 V 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 benzene and then discarded. 
The combined organic layers were washed twice with water and 
then extracted with 250 ml of 1 X HC1. The acid layer was 
extracted once with ether and then made alkaline by the addi
tion of 60 ml of 5 jV NaOH. The product was extracted into 
ether, and the ether layer was dried (MgS04) 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(lH)-pyrimidinone Derivatives (Table VI).— 
The l-aminoalkyl-3-(m-chlorophenyl)tetrahydro-2(lH)-pyrimidi-
nones were prepared from 3-bromopropylamine hydrobromide, 
TO-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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