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l-Aryl-3-(2-dimethylaminoediyl)-4-imidazo]m-2-ones have been prepared by the cyclizatiou of [3-aryl-l-(2-
dimethylamitK>ethy])itreido]acetaldehyde diethyl aeetals. These compounds were reduced eatalytieally or wit li 
diborane-propionic acid to l-aryl-3-(2-dimethylaminoethyl)-2-imidazolidinones. The 4-imidazolin-2-ones were 
inactive as CXS depressants. 

In the previous paper,13 we reported that 1-amino-
alkyl-3-aryl-2-imidazolidinones exhibit potent GXS-
depressant activity when tested in laboratory animals.2 

Extending this work, we have now investigated a 
series of l-aryl-3-(2-dimethylammoetiiyl)-4-imidazoIin-
2-ones, which are A ̂ unsaturated analogs of the pre
vious compounds. 

The 4-imidazolin-2-ones were prepared by a modifica
tion of the procedure of Luckenbaugh3 (Chart I). 
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Compound I, [(2-dimethylaminoethyl)amino Ja-cetalde-
hyde diethyl aeetal, was treated with an aryl isocyanate 
or with X,N'-earbonyldiimidazole (GDI) and an 
aniline derivative to form [3-aryl-l-(2-dimethylamiuo-
ethyl)ureido]acetaldehyde diethyl aeetals (II and 
Table I) in nearly quantitative yield. These com
pounds were heated for 2 hr with dilute hydrochloric 
acid, cyclization occurred, and good yields of I-aryl-3-
(2-dimethylaminoethyl)-4-imidazolin-2-ones (III and 
Table II) were obtained. 

When III was eatalytieally hydrogenated using 10% 
palladium-on-carbon catalyst, l-aryl-3-(2-dimethylami-
noethyl)-2-imidazolidinones (IV and Table III) were 
obtained. In this way the previously unreported m-

(1) (a) P rev ious paper in this ser ies: \Y. B . Wr igh t , J r . , H . J. B rabande r , 
H. A. Ha rdy , J r . , and A. C, Os te rberg , ./. Med. Chem.. 9, 852 (1966); f"b) 
p resen ted in par t a t the 152nd N a t i o n a l M e e t i n g of the Amer ican Chemical 
Society , New York, N . Y., Sep t 1966. 

(2) Severa l m-halo de r iva t ives have been of pa r t i cu la r interest and the 
c o m p o u n d , l - l>rc-cblorophenyl) -3-(2-dimethylaminoethyl) -2- imiduzol id inoi ie 
hydroch lo r ide ( imidol ine) , h a s been chosen for eva lua t ion in m a n . 

(3) (a) R. W. L u c k e n b a u g h , U. S. P a t e n t :i,l:W,07U ( M a y 12, 11)61): 
(b) H. W. L u c k e n b a u g h , T". S. P a t e n t H.118,211 (Sept S, 196-1'. 

amino, 3,4-dimethoxy, 3,4,.">-trimethoxy, and 3,4-
methylenedioxy analogs were prepared. 

This method of reduction was unsatisfactory for 
the preparation of l-(m-chlorophenyl)-3-(2-dimethyl-
aminoethyl)-2-imidazolidiiione hydrochloride (imido
line) because partial dehalogenation occurred during 
the hydrogenation. However, l-(w-chlorophenyl)-3-
(2-dimethylaminoethyl)-4-imidazolin-2-one was satis
factorily reduced to imidoline in 85% yield when the 
diborane-propionic acid method of Brown and Murray4 

was used. 
Xiiir spectra were determined for l-(m-chlorophenyl)-

3-(2-dimethylaminoethyl)-2-imidazolidinone and for 
1 -(m-chlorophenyI)-3- (2-dimethylaminoethyl) -4- imid-
azolin-2-one. In each case, the spectrum showed the 
expected pattern (see Experimental Section). 

Pharmacological Results. - The compounds described 
in this paper were screened for CNS-depressant 
activity by the previously described methods.1 I-
(»)-Aminophenyl)-3-(2-dimethylaminoethyl)-2-imidazo-
lidinone hydrochloride was moderately active in re
ducing locomotor activity and rod-walking ability, 
whereas all of ihc other compounds were inactive. 
The inactivity of l-(w-chIorophenyl)-3-(2-dimethyl-
aniinoeihyl)-4-imidazolin-2-one is in marked contrast 
to the strong depressant activity of the analogous 
1 -(m-ehloropheny I)-3-(2 - dimet hylaminoethyl) -2 - imid-
azolidinone.1 

Experimental Section 

General procedures are given below for the preparation of die 
compounds described in this paper. Analyses, yields, and 
physical properties are recorded in the tables, and critical varia
tions in the procedures are noted in the table footnotes. Tem
peratures are uncorrected. Infrared spectra were recorded with 
ti Perkin-Klmer Model 137 Infraeord, Nmr spectra were de
termined in OIH'h on a Van"an A-60 instrument. Chemical 
shifts ("5) are reported relative to letramethylsilane (5 = (1.00. 
internal standard ;. 

j(2-Dimethylaminoethyl)amino]acetaldehyde Diethyl Aeetal. 
The literature procedure of Jones, el, at.," was followed for this 
compound. The yield of product, bp 115-125° (20 mm), was 
77 f^. 

Anal. Calcd for (YdlaiN.tb: C, 5S.S; II, ll.K; N, 13.7. 
Found: C, 5S.7; II, 11.0; N, 13.6. 

[3-Aryl-l-(2-dimethylaminoethyl)ureido]acetaldehyde Diethyl 
Aeetal Derivatives (Table I). Procedure A.—A solution of 0.05 
mole of r(2-dimethylaminoethyl)amino]acetaldehyde diethyl 
aeetal in 25 ml of hexane was added dropwise with stirring to a 
solution of 0.05 mole of the appropriate aryl isocyanate dissolved 
in 25 ml of hexane. The reaction was exothermic. The mixture 
wtis stirred for about 1 hr and then heated tit reflux temperature 

: I- II, (.'. Itnitvn a 
I 5 i U. ('.. Jones . E 

• i:i.. 71, toon i until 

K. M u r r a y , ./. Am. Chum. .See. 8 1 , 4108 (1959) 
'. Kornfcld. K. ( ' . M c L a u g h l i n , and B . C. Antler 
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If. 

11 
m-Cl 
p-Cl 
p-F 
m-X02 

3,4,5-(CH30)3 

3,4-OCH20 
" Procedure A. 

Yield, 

% 
06" 
98" 
96° 

100" 
100"'6 

92c 

84° 

R. 

Formula 

C17H29N303 

C17H2SC1X303 

C17H2SC1X303 

CnH2 8FX303 

Ci7H28X4Oo 
02oH35A3U6 

Ci8H29N305 
6 Benzene was used as solvent. 

TABLE I 

UBEIDOACETALDEHYDE ACET 

"Nif -

^ 
-y=_ 

«P: 

ALS 

CH2CH2N(CH3)2 

V-NHCON 

CH2CH(OC2H5)2 

Carbon, % 
Calcd Found 

63.1 63.0 
57.1 56.8 
57.1 57.4 
59.8 59.7 
55.4 55.2 
58.1 58.1 
58.8 58.4 

rocedure B. The comp 

Hydrogen, % 
Calcd 

9.0 
7.9 
7.9 
8.3 
7.7 
8.5 
8.0 

Found 

9.2 
7.9 
8.1 
8.2 
7.7 
8.4 
8.2 

Hale 
Calcd 

9.9 
9.9 
5.6 

ounds in this table were 

jgen, % 
Found 

10.7 
10.1 
6.0 

viscous oils. 

Nitrogen, % 
Calcd 

13.0 
11.7 
11.7 
12.3 
15.2 
10.2 
11.4 

Found 

12.8 
11.6 
11.8 
12.7 
15.6 
9.8 

11.8 

TABLE II 

4 - I M 1 1 J A Z O L I N - 2 - O N E HYDROCHLORIDES." 

H 

II 
m-Cl 
p-Cl 
p-F 
m-X0 3 

3,4-(CH30)2 

3,4,5-(CH30)3 

3,4-OCH20 

" Procedure C. 
' The base melts 

Yield, 

%b 

37 
46 
48 
56 
86 
28 
5 1 ' 
45 

Mp, °C 

173-174 
170-171d 

203-205 
203-204 
213-215" 
169-170 
141-143" 
218-220 

Re-
crystn 

sol
vent0 

A 
B 
A 
A 
A 
B 
A 
A 

b Purified hydrochlorides 
at 87--89 °. 1 Base, mp 122-

(CH : i)2NC2H4-

Formula 

Ci3Hi8ClX30 
C13H17C12N30 
Ci3HnCl2N30 
C I 3 H I 7 C 1 F N 3 0 

Ci3H]7crx,i03 

C13H22C1N303 

C2„H27X308° 
C14H1SC1X303 

unless otherwise 

0 

Cart> 
Calcd 

58.3 
51.7 
51.7 
54.6 
49.9 
55.0 
54.9 
53.9 

noted. c 

-124°. « Maleate. 

& 

on, % 
Found 

58.0 
51.6 
51.5 
54.7 
50.1 
54.8 
54.9 
53.9 

•HC1 

Hydrogen, % 
Calcd 

6.8 
5.7 
5.7 
6.0 
5.5 
6.8 
6.2 
5.8 

A, ethanol; B, 

Found 

7.0 
5.7 
5.8 
6.3 
5.7 
7.2 
6.3 
6.0 

ethanol-

Chlorine, % 
Calcd 

13.2 
23.5 
23.5 
12.4 
11.3 
10.8 

11.4 
-ether. ' 

Found 

13.2 
23.3 
23.2 
12.5 
11.1 
10.7 

11.3 

' The base 

Nitrogen, % 
Calcd 

15.7 
13.9 
13.9 
14.7 
17.9 
12.8 
9.6 

13.5 

melts 

Found 

15.9 
13.7 
13.7 
15.1 
17.8 
12.5 
9.6 

13.6 
at 61-62 

TABLE I I I 

2-IMIDAZOLIDIXONE HYDROCHLORIDES'1 

ield, 
7ch 

63 
85« 
54a 

34 
70 
58 

b 

Mp, °C 

190-191c'<i 

217-219c ' / 

197-199c 

177-1794 

200-201c 

235-237° 

O 

(CH3)2NC2H(N
AN—Q 

Carbon 
Formula Calcd 

C13H20ClN3O-0.5H2O 56.0 
C,3H19C12X30 51.3 
C13H21C1N40 54.8 
Ci5H24ClN303 54.8 
Ci6H26ClX304 53.4 
Ci4H20ClN3O3 53.6 

Purified hydrochlorides, crude yields were generall} 

, % 
Found 

56.1 
51.2 
54.7 
55.1 
53.6 
53.6 

' much 

•HC1 

Hydrogen, % 
Calcd Found 

7.6 7.8 
6.3 6.3 
7.4 7.3 
7.4 7.6 
7.3 7.4 
6.4 6.4 

higher. c Recrj 

Chlorine, % 
Calcd Found 

12.7 
23.3 
12.5 
10.8 
9.9 

11.3 

13.0 
23.1 
12.5 
10.8 
10.1 
11.3 

Nitre 
Calcd 

15.1 
13.8 
19.7 
12.8 
11.7 
13.4 

-stallized from ethanol. 

)gen, % 
Found 

15.3 
13.4 
19.3 
12.8 
11.8 
13.5 

d Lit.1 mp 

11 

H 
m-Cl 
m-NH, 
3,4-(CH30)2 

3,4,5-(CH30)3 

3,4-0CH20 
" Procedure D. 

191-193°. ' Base prepared by procedure E. -' Lit.1 mp 217-219°. « Prepared by reduction of the m-nitro analog. * Recrystallized 
from ethanol-ether. 

for 30 min. The hexane was removed bj r distillation under re
duced pressure and the residue, a viscous oil, was analyzed and 
treated in the next step without further purification. 

Procedure B.—A solution of 0.03 mole of the aniline derivative 
in 75 ml of benzene was distilled until the distillate was clear, 
in order to remove any moisture from the reagents. A solution 
of 5.7 g (0.032 mole) of 90% N,N'-carbonyldiimidazole in 75 ml 
of dry T H F was added rapidly with stirring and cooling. The 
mixture was stirred a t room temperature for 2 hr and then treated 
with a solution of 0.03 mole of [(2-dimethylammoethyl)amino]-
acetaldehyde diethyl acetal in 45 ml of THP . The reaction 
mixture was stirred a t room temperature for 1 hr, heated at, re
flux temperature for 1 hr, and then concentrated to remove the 
solvents. The residue was shaken with benzene, and the 
benzene solution was extracted three times with 25-ml portions 
of saturated salt solution. The benzene extracts were concen

trated under reduced pressure, and the residue, a viscous oil, 
was analyzed and allowed to react in the next step without fur
ther purification. 

4-Imidazolin-2-one Hydrochlorides (Table II). General 
Procedure C.—A mixture of 0.02 mole of the [3-aryl-l-(2-di-
methylaminoethyl)ureido]acetaldehyde diethyl acetal, 10 ml of 
ethanol, and 20 ml of 2 N HC1 was heated at reflux temperature 
for 2 hr and concentrated to remove the solvent. The residue 
was made alkaline by the addition of about 25 ml of 5 N XaOH, 
and the mixture was extracted with benzene. Some K 2 C0 3 

was added to the aqueous layer and it w-as again extracted with 
benzene. The benzene extracts were combined, dried (MgR04), 
and concentrated. The residue, generall}' semicrystalline, was 
dissolved in ether and treated with an excess of 2 N ethanolic 
HC1. The hydrochloride salt was separated by filtration or by 
decantation of the liquid layer and was purified by recrystal-
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lization from ethanol or an ethanul- ether mixture; niiir spee-
Iniin of I-(>».-chlorophenyl )-3-( 2-dimet hylaminoethyri-4-i mid-
azolin-2-oue: S 7.8-7.1 (aromatic protons, complex multiple!, 
4 II), 6.62 and 1.6.42 (C-4 H and C-5 II, AB quartet, ./.,..-. = :! 
ci)s, 2 II), IJ.73 (CITNO-T) , triplet, ./ = 6 cps, 2 ID, 2.60 (Clb-
N'Me., triplet, ,/ = 6 cps, 2 II), 2.27 ( N(CH : l]j, singlet, (i ID. 

Imidazolidinone Hydrochlorides (Table III). General Pro
cedure D. A mixture of 0.01. mole of the l-aryl-3-t 2-dimethyl-
aminoethyr)-4-imidazolin-2-one hydrochloride, 100 nil of So ' , 
ethanol, and 1 g of Ht r

t Pd-C catalyst was shaken in a Parr 
hydrogenalor under about '•'<.05 kg/cm2 of hydrogen pressure for 
l.o '•) hr. The reaction mixture was filtered and (he mother 
liquor was concentrated to remove the solvents. The residue 
was triturated with acetone or ether unlil crystallization occurred. 
The crystals were filtered off ami recrvsiallized from ethanol or 
an ethanol--ether mixture. 

Procedure E. Reduction of l-i,m-Chlorophenyl)-3-(2-di-
methylaminoethyl)-4-imidazolin-2-one Using Diborane. A so
lution of 1 .1/ bo ran p in THT (3 ml, 0.003 mole) was added to a 
cooled mixture of 400 mg (0.0015 mole) of l-(m-chlorophenyl )-
3-(2-dimethylaminoethyl)-4-imidazoliii-2-one and -S ml of di-
glyme. The solution was left al room temperature for 20 hr 
and then heated in an oil bath at- 170 180° for 2 hr. The mixture 
was cooled, 3 ml of propionic acid was added, and I he react ion mix-

lure was again heateil at 170 ISO0 for 1 hr. The mixture was con
centrated to remove the solvem, 5 ml of 5 A' XuOH was added, 
and lhe product was extracted into ether. The ether layer 
was washed with salt solution and concentrated. The re-idite 
weighed 0,35 g. and vapor phase chromatography indicated thai 
this wit- greater than 0 5 ' , l-i ///-chloi'ophenyl )-3-' 2-dimethyl-
aniinoetliyl i-2-imidazolidiuoiie. The product wa- convened 
to the hydrochloride, mp 217-210° after recrystidlizalioii from 
ethanol, identical by mixture melting point and infrared spectra 
with the compound previously prepared by alkylation of \-i m-
ehlorophenyl i-2-iniidazolidinotie:i nmr >peclmm of \-< m-
ehlorophenyl !-.">-1 2-dimelhylaminoethyl,)-2-imidazolidinone: 5 
7.S---0.8 (aromalii- protons, complex multiplet, 4 ID, 3.0-3.4 
(C-4 and C-5 ('.,11,. multiplet, 4 II j, 3.35 t CI I-.NCO, triplet. 
./ - 6 cp>. 2 II i, 2.47 tCIhNMe-., triplet, ./ ---- C> cps 2 11 l. 2.25 
•: NiCIl.i-:. singlet. 6 II i. 
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5II-Dibenzo[«//|cyclohe()ten-5-one and the 10,11-di hydro derivative were converted to their alkylene (lit hioketals 
which were oxidized to the corresponding telroxides. Interaction of the ethylene thioketal tetroxides with amines 
gave 5-(5H-dibenzo[a,«!]cyeloheptenyl) 2-aminoethyl sttlfones which may be considered as analogs of amitript yline. 
Related benzhydrvl sulfones were prepared employing hydrazine and 2-dimethylaminoethauol. The compounds 
possessed onh- slight biological activities. 

Certain aminoalkyl benzhydryl sulfones have been 
reported to possess central nervous system activity. 
Thus Archer and Suter2 have claimed anticonvulsant 
effect for a number of 2-(disubstituted amino)ethyl 
benzhydrvl sulfones. The preparation of related com
pounds containing a oH-dibenzo[a,rf]eycloheptene nu
cleus in place of the benzhydryl group was of interest. 
These could be considered as analogs of the antide
pressant drug anritriptyline (10, l l -dihydro-X,X-di-
methyl-oH-dibenzo[a//]cycloheptene-A0 'T-propylamine,) 
in which the methinyl carbon atom of the alkylidene 
side chain has been, replaced by a sulfonyl group. 

Several synthetic routes to the sulfones were con
sidered. The benzhydryl compounds have been pre
pared2 ,3 front the interaction of benzhydryl mercaptan 
with :m alkylene ehlorobromide followed by oxida
tion to the corresponding chloroalkyl sulfone and re
placement of the chlorine atom by a secondary amino 
group; at tempted oxidations of 2-piperidinoethyl 
benzhydryl sulfide were unsuccessful. A projected 
use of 1.0,1 l-dihydro-oH-dibenzo[a,d]cycloheptene-r)-
Ihiol its a starting material for the tricyclic sulfones 
was not pursued in view of the report4 t ha t this thiol 
could not be obtained by the usual thiourea synthesis 

i t ) P a r t V I : AI. A. Dav i s , F . A. Sunsihara, K. l l e r r , a n d R. G a u d r y , ./. 
Med. Chem., 6, 513 (1963). 

i'Ji S. Arid,<•! and <'. Ai. S u t i r . [". S. Pa ten t 2,618.1137 (19.12!. 
CO M. M. Klfiik. (..'. AI. Sulcr . and S. Andi r r , ./. Am. Client. So,-., 70, 3Str, 

(1!J IS). 
i t) V. Myi'liajlsz.Ml and M. Pn j t tva . C„Ue,l:n„ Czich. Chem. Cnmmiui.. 24, 

39.V) (1959). 

with the corresponding ,j-chloro compound. An at
tempt was made to prepare a simple sulfone from this 
same o-chloro compound through interaction with 
ethaiiethiol under alkaline conditions with subsequent 
oxidation of the resulting sulfide; none of the desired 
o-ethylsulfonyl derivative was obtained. It was ob
vious that a quite different approach was required and 
this was found in a novel application of a known re
action, namely, the cleavage of 1,2-disulfones by nu-
cleophilic reagents.•"• Thus Kuhn and X'eugebauer1' 
obtained 2-piperidinoethyl benzhydryl sulfone in 8.V), 
yield by heating 2,2-diphenyl-l,3-dithiolane 1,1,8,3-
tetroxide (IV) with piperidine. The interaction of 
related spirodisulfones contiiining the dibenzocyclo-
heptenyl nucleus (II) with secondary amines gave the 
desired basic sulfones (III) in generally good yields 
(see Tables 1 and IT and Scheme I). The read ions 
were carried out by heating either with an excess of 
amine alone or in an 'appropriate solvent; the nornie-
peridine derivative ( I l ie) was prepared from one 
equivalent of the amine in boiling toluene containing 
pyridine. The products, best handled as the free 
bases, tended to retain solvent of crystallization and 
gave only fair analytical values. 

The compounds could not be sublimed in vacuo with
out decomposition. The spectral data were, however, 
in accord with the proposed structures. 

,.->: mi K. O t ' u . a n d It. I lanikdhler , ,/. I'rakl. Chem., 30, 171. 321 I18SI- : 
0)i I'). I'. Kuliler and M. KHinor. .-t»i. Chem. J.. 3 1 , 163 U 9 0 P . 

(i! It. Kiihn a n d Y. A. Nnujiebauer. Chem. Her., 94, 2B29 (1961). 


