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2-Aminoalkyl-3,3a,4,5-tetrahydroimidazo[l,5-a]quiiiolin-l(2H)-ones have been prepared by treating 2-amino-
methyl-l,2,3,4-tetrahydroquinoiines with N,N'-carboiiyldiimidazole, followed by aminoalkylation. These 
compounds exhibit potent CNS depressant activity when tested in laboratory animals. 

In the first paper of this series,2 we reported that 
l-aminoalkyl-3-aryl-2-imidazolidinones (I) were highly 
active as CNS depressants when tested in laboratory 
animals. We have now investigated a series of 2-
aminoalkyl-3,3a,4,5 - tetrahydroimidazo [1,5 - a ]quinolin-
l(2H)-ones (II), which may be considered as cyclic 
analogs of I. 
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The 3,3a,4,5-tetrahydroimidazo[l,5-a]quinolin-l-
(2H)-ones (IV) and the aminoalkylated derivatives (II) 
were prepared as described in Chart I. 2-Amino-

7 and 9 positions (VII). Nearly quantitative yields of 
the bromo derivatives were obtained, while the yields of 
the chloro derivatives were somewhat lower. The 
desired 2-aminoalkyl-3,3a,4,5-tetrahydroimidazo [1,5-
a]quinolin-l(2H)-ones (II) were obtained by treating 
IV with NaH and an aminoalkyl chloride in diglyme. 
The yields in this last step varied widely, and some of 
the lower reported yields can be explained by difficulty 
in purification. 

The ir spectrum of 3,3a,4,5-tetrahydroimidazo[l,5-
a]quinolin-l(2H)-one (IV, R = H) has a C = 0 band 
at 5.87 and an N-H band at 3.07 fx. The spectra of the 
aminoalkylated derivatives have a C = 0 band at about 
5.87-5.90 ju and, as expected, lack the N-H band. 

The nmr characteristics of the aromatic protons of 
the halogenated compounds are described in Table I 
and were the basis of structure assignments. It is 
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methyl-l,2,3,4-tetrahydroquinoline derivatives (III) 
were prepared by Raney nickel catalyzed reduction of 
Reissert compounds3 followed by acid hydrolysis of the 
benzoyl group. I l l was then converted to IV by re­
action with N,N'-carbonyldiimidazole (CDI) in tetra-
hydrofuran. When IV (R = H or 8-CH3) was treated 
with N-chlorosuccinimide (or N-bromosuccinimide) in 
DMF, halogenation occurred in the 7 position to give 
VI (or V), and when 2 moles of N-chlorosuccinimide 
were used (R = H) halogenation occurred in both the 

(1) Previous paper in this series: W. B. Wright, Jr., H. J. Brabander, and 
R. A. Hardy, Jr., J. Med. Chem., 9, 858 (1966). 

(2) W. B. Wright, Jr., H. J. Brabander, R. A, Hardy, Jr., and A. C. 
Osterberg, ibid., 9, 852 (1966). 

(3) (a) A. Reissert, Ber., 38, 1610 (1905); (b) H. Rupe, R. Paltzer, and 
K. Engel, Helv. Chim. Acta, 20, 209 (1937); (c) A. Gassmann and H. Rupe, 
ibid., 22, 1241 (1939); (d) H. v. Bidder and H. Rupe, ibid., 22, 1268 (1939); 
(e) F. D. Popp, W. Blount, and P. ilelvin, J. Org. Chem., 26, 4930 (1961). 

also significant that samples of 7-chloro-3,3a,4,5-tetra-
hydroimidazo[l,5-a]quinolin-l(2H)-one (VI, R = H) 
prepared by halogenation of IV (R = H) or by cycli-
zation of 2-aminomethyl-6-chloro-l,2,3,4-tetrahydro-
quinoline (III, R = 6-C1) were identical by nmr and 
infrared spectra. 

Pharmacological Results.—The 2-aminoalkyl-3,-
3a,4,5 - tetrahydroimidazo[1,5 - a]quinolin - 1(2H) -ones 
(II) were screened for CNS depressant activity by 
methods previously described.2 When judged by re­
duction of locomotor activity (MDD60) these com­
pounds had the same order of activity as the imidazoli-
dinones (I).2 Among the more interesting compounds, 
the 8-chloro derivatives (Table IV, 39, 40, 41), analo­
gous to the m-chlorophenylimidazolidinones, were ac­
tive at about 1-2 mg/kg, while 8-methyl derivatives 
(36-38, 43, 44) were almost as active. The 7-halogen 
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" Xmr spectra were determined in D.Mrflkj on a Varian A-00 
spectrophotometer. Chemical shifts (5) are reported relative to 
tetramethylsilane (S = 0.00) internal standard. Signals are 
designated as follows: s, singlet; d, doublet; q, quartet; in, com­
plex multiplet. '' Chemical shifts overlap and pattern is diffused. 

heated on a steam ball) for 20 44 hr and cooled. The mixture 
was diluted with CJI« and a lillle ILO, and XaOll pellets were 
carefully added, with cooling, until I he mixture was -Irongly 
basic. The C,Jlr, layer was separated and the aqueous layer was 
again extracted with C8II6. The organic layers were combined, 
washed i sat united XaCl). dried ^MgSO,), and concent rated. 
The residual oil was n-ed in the next step without further purifi­
cation. In some cases, the compounds were further characterized 
by formation of IK'l salts. 

2-Aminomethyl-l,2,3,4-tetrahydro-6-methoxyquinoline and 2-
Aminomethyl-l,2,3,4-tetrahydro-6-hydroxyquinoline. - When X-
|( 1,2,3,4-teu-ahydro-t>-nHithoxy-2-quinolyl)inethyl|benzamide was 
treated with three parts of 37% H O for 20 hr as described 
above, a 5.3' , yield of 2-aminoinet hyl-l,2,3,4-tet rahydro-0-
inet lioxyquinoline was obtained. 

In a second experiment, 100 g of the benzamide and 300 ml 
of 3 7 ' , I1C1 were, heated on the steam bath for 32 hr, cooled, 
and triturated with Et70. A precipitate separated and was 
filtered off and washed with EtOIi and then Et 20. The product, 
71 g, was dissolved in 200 ml of I120, and 140 ml of 5 .V XaOll 
was added. The solution was extracted four times with C d b 
and the C.IIu layer was concentrated. The resulting oil, 25 g 
-.39',' :, was the desired 2-aininomethyl-l ,2,3,4-tet rahydio-O-
inethoxyquinnlimv The aqueous layer was treated with 10 
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compounds (29, 30) were active at about d-d mg kg, 
while 7-rnethoxy derivatives (32, 33) and aryl-unsub-
stituted compounds (23-27) were somewhat less active. 
Much larger doses were generally required to cause 
ataxia (RWD50), and the spread between MDDJO and 
RWD50 was similar to that of the imidazolidinones. 
Xone of these compounds were considered to be toxic at 
ten times the motor depressant dose. 

Experimental Section 

The preparation of the compounds is described below using 
general procedures when possible. Physical properties and im­
portant variations in these procedures are given in Tables I I - IY. 
The ir spectra were determined on a Perkin-Elmer spectrophotom­
eter (Model 21). Melting points were measured on a Mel-
Temp apparatus and are uncorrected. Where analyses are 
indicated only by symbols of the elements, analytical results 
obtained for these elements were within ± 0 . 4 % of the theoretical 
values. 

The l-benzoyl-2-eyano-l,2-dihydroquinoline derivatives, Peis-
sert compounds,3 were prepared by the CH2C12-II20 method of 
Popp3" and hydrogenated (Raney Ni) to the N-[(l,2,3,4-tetra-
hydro-2-quinolyl)methyl]benzainides (Table II) following the 
procedure of Rupe.3b 

2-Aminomethyl-l,2,3,4-tetrahydroquinolines (Table II). Pro­
cedure A.—A mixture of 100 g of the N-f( 1,2,3,4-tetrahydro-2-
quinolyl)methyl]benzamide and 300-500 ml of 37% HC1 was 
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TABLE IV 

2-AMIN,()ALKYL-3,3a,4,5-TE'L'KAHYDKOIMIDAZ()[l,5-a]QUINOLIN-l(2H)-ONE HYDROCHLORIDES" 
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163-165 
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CuHa.ClN.,0 
CC.HJSNSOO 

C16HMClNsO 
C21H23X305 

CaHnNuOj 

C23H29C1N40 

C21H26C1X30 

CnH23BrClN30 
C„H23C12X30 

C21H25C12X30 
C17H26C1N302 

C18H26C1X302 

C22H28CIN3O2 

CuH22ClN30 
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C22H28C1N30 
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Ci,H25Cl2X30 

CnH23Cl2N30 

CnH22Cl3N30 

Ci8H26BrClN30 

Ci8H20Cl2N3O 

C20H27N3O5 

EtOH and E t 2 0 . 

Analyses 

C, H, Cl, N 
C, H, N 
C, H, Cl, N 
C, H, N 

C, H, N 

C, H, Cl, X 

C, H, Cl, X 

C, H, Cl, X 
C, H, Cl, X 

C, H, Cl, X 
H , C 1 , N ; C 

C, H, Cl, X 

C, H, Cl, X 
C, H, Cl, X 
C, H, Cl, X 

C, H, X 

C, H, Cl, X 
C, H, Cl, X 
C, H, Cl, X 

C, H, Cl, X 

C, H, Cl, X 

C, H, Cl, X 

C, H, Cl, N 

C, H, X 
d C: ealcd, 60.1; 

found, 59.6. 

ml of AcOH and a gummy layer, which did not dissolve in CeH6, 
separated. The gum was removed and, upon trituration with 
H 20, crystallized. I t was filtered off and recrystallized from 
EtOH. Microanalysis indicated that this product was 2-amino-
methyl-l,2,3,4-tetrahydro-6-hydroxyquinoline. 

3,3a,4,5-Tetrahydroimidazo[l,5-a]quinolin-l(2H)-ones (Table 
III). Procedure B. From the 2-Aminomethyl-l,2,3,4-tetrahydro-
quinoline Derivative.—A solution of 0.1 mole of the 2-amino-
methyl-l,2,3,4-tetrahydroquinoline derivative in about 50 ml of 
C6H6 or T H F was cooled and 18.7 g (0.11 mole) of 9 5 % X,X' -
carbonyldiimidazole in 200 ml of T H F was added. The solution 
was allowed to stand at room temperature for 20 hr and then 
heated on the steam bath for 2 hr. The reaction mixture was 
concentrated to remove solvents and the residue was warmed with 
200 ml of H 2 0 and filtered. The product was washed with II20 
and a little cold EtOH and further purified by recrystallization 
from EtOH. 

Procedure C. By Halogenation of a 3,3a,4,5-Tetrahydroimid-
azo[l,5-a]quinolin-l(2H)-one Derivative.—Halogenation was 
achieved by a modification of the method of Loev and Kormendy.4 

A solution of 0.01 mole of the X-halosuccinimide in 10 ml of 
D M F was added to a cooled suspension of 0.01 mole of the 3,3a,-
4,5-tetrahydroimidazo[l,5-a]quinolin-l(2H)-one derivative in 
10 ml of DMF. The mixture was allowed to stand at room tem­
perature for 1-5 hr and was then diluted with 100 ml of H 2 0. 
The precipitate was filtered off, washed with H 20, and recrystal­
lized from EtOH. 

(4) B. Loev and M. F. Kormendy, J. Org. Ckem., 30, 3163 (1965). 

2-Aminoalkyl-3,3a,4>5-tetrahydroimidazo [1,5-a] quinolin-l( 2H)-
one Derivatives (Table IV). Procedure D. By Aminoalkylation. 
—A solution of 0.024 mole of the aminoalkyl chloride in 30-50 
ml of diglyme or dry E t 2 0 was added to a mixture of 0.02 mole 
of the 3,3a,4,5-tetrahydroimidazo[l,5-ajquinolin-l(2H)-one, 0.022 
mole of 50% XaH (in mineral oil), and 30 ml of diglyme, which 
had been stirred together for 10-30 min. The reaction mixture 
was heated to about 160°, boiling off the E t 2 0 if present, and 
held at this temperature for about 5 hr. The mixture was 
filtered hot to remove the salt and the mother liquor was con­
centrated to remove the diglyme. The residue was treated with 
excess 0.3 N HC1 and CeH6 and the layers were separated. The 
aqueous layer was again extracted with CeH6, made basic with 
5 N XaOH, and the crude product was extracted into C6H6. 
The CeH6 layer was washed with H 20, dried (MgSO<), and con­
centrated. The residue was dissolved in EtOH, and ethanolic 
HC1 or a solution of fumaric acid in EtOH was added. The 
salt was filtered and recrystallized from EtOH. 

Procedure E. By Debenzylation.—A mixture of 2.0 g of the 
2-(2-benzylmethylaminoethyl)-3,3a,4,5-tetrahydroimidazo [1,5-a] -
quinolin-l(2H)-one hydrochloride, 100 ml of 95% EtOH, and 
1.0 g of 10% Pd-C was reduced in a Parr hydrogenator under 
about 3.16 kg/cm2 of hydrogen pressure. When hydrogen 
absorption was complete, the catalyst was filtered off, the mother 
liquor was concentrated, and the residue was recrvstallized from 
EtOH. 

Acknowledgment.—We wish to thank Air. L. Bran-



1164 WILLIAM B. W R I G H T , J R . , AND HEIIUKKT J. BRAHANDER Vol. 11 

cone and associates for the microanalyses. Mr. C. 
Pidacks and staff for the partit ion chromatography, 
and Mr. W. Fulmor and associates for the infrared and 
nmr spectra.. In particular, we gratefully acknowledge 
the assistance given bv Mr. G. (). Morton in his in­

terpretation of the nmr spectra. We also thank Dr. P. 
J. Kohlbrenner and coworkers for preparation of some 
of the intermediates and Dr. A. C. Osterberg, Dr. ]•]. 
(ireonblatt . and associates for the pharmacological 
lostimi results. 

C e n t r a l N e r v o u s S y s t e m D e p r e s s a n t s . 

IV. 2 - A m i n o a l k y l - l , 2 - d i h y d r o - 3 H - i n i i d a z o [ l , 5 - a ] i n d o l - 3 - o n e s 1 

W I L L I A M B. W K I G H T , J R . , AND H E R B E R T J. BRABAXDER 

Lederle Laboratories Division, American Ci/unumid Company, Pear! Hirer, Sen- York 10065 

liecetreil Mai) H, IMS 

The synthesis of 2-aminoalkyl-l,2-dihydro-;UI-imidazo[ l,.l-(<jindol-3-ones is described. A number of these 
compounds have moderate CXS depressant activity. 

The present publication describes the preparation 
and properties of a series of 2-aminoalkyl-l,2-dihydro-
3H-imidazo[l,5-a]indol-3-ones (I). These compounds 
may be considered cyclic analogs of imidolinc, 1-(J/I-
chlorophenyl)-3-(2-dimethylaminoethyl)-2-imidazolidi-
none hydrochloride (II) , previously described as a 
potent CXS depressant agent in laboratory animals.-

R 
o ci o 

' ^ \ - ]S r V N'C n H 2 n NR 1 R 2 / ^ - N ^ N C 2 H 4 N ( C H 3 ) 2 -HC1 

I II 

The compounds were prepared as illustrated in Chart 
1. The 2-indolecarbonyl chlorides (III) were prepared 

2-aminoa lky l - l ,2 -d ihydro-3H- imidazo[ l ,5 -aJ indol -3-
ones (I) were also prepared by alkylation of VIII. 
The yields in the cyclization step (VI —*• I and VII —» 
VIII) showed considerable variation and products were 
often difficult to purify. The failure to give high yields 
may be at t r ibuted to the low nucleophilicity of the in­
dole nitrogen. Later studies indicated that better 
yields (than those reported) can probably be obtained 
by heating the crude reaction products in cthanol or 
dimethyl sulfoxide for a short period of t ime before 
work-up. 

The ir spectra of the l ,2-dihydro-3H-imidazo[l,5-a]-
indol-3-ones have a characteristic C = ( ) band at 5.75-
5.78 /*, irrespective of substi tuents. Those compounds 
with a 2-H atom also have an X~-H band at 3.1 M-

<XD X 
H 

0C1 

III 

CHAJM' I 

ONHCnH^NRiRj 
LiAlH, HCP-'N' 

H 
VI 

CH2NHC„H2„NR1R, 

l.NH.OH ( »-IV) 

2. LiAlH, 
CD! 

CDI 

-CH,NH2 

NaH 

VII 

5 4 

VHI 

N" 
R^NCH^CI 

NH, •NCHtaNRjR, 

I 

by treating the appropriate acid with thionyl chlo­
ride in ether. They were converted to the amides 
(IV and V), which were reduced with LiAlH4 to 
the 2-aminomethylindoles (VI and VI I ) . In most 
experiments, a nearly quanti ta t ive yield of the crude 
aminomethyl derivative was obtained. A portion 
was removed for characterization (Table I I I ) , and 
the remainder was treated with X,N'-carbonyldi-
imidazole (CDI) in order to cyclize to the 1,2-dihy-
dro-3H-imidazo[l,5-a]indo]-3-ones (I and VIII). The 

(1) Prev ious p a p e r in this series: W. B. Wright , J r . . ./• Meil. Chctn.. 11 , 
I 1«1 (11)68). 

<2) (a) W. B. Wrial i l . J r . , II. ,1. B r a h a n d e r , K. A. l l a r d y , J r . , an.l A. ('. 
Osterberi t , Mil.. 9, 852 (1!)66): il>) W. B. Wrigh t . J r . , and II. J. Bra l iander , 
V. S. P a t e n t :i,l!l(i,152 ( Ju ly 20, HJUSl. 

The important nmr characteristics of selected com­
pounds are described in Table I. As would be expected, 
the protons (e) on the N(CHs)2 group are characterized 
by a singlet (6 H) at 5 2.25. The protons (d) of the CH2 

adjacent to the basic X" atom are found as a triplet at 
S 2.5, while those (c) of the CH2 adjacent to the less basic 
X atom are further downfield at 5 3.50. The protons 
(b) of the remaining CH2 group are at 8 4.42 for B. 
These are doublets (J = 2 cps) indicating long-range 
splitting by the single proton a. The CH2 group (b) in 
A appears as a broad singlet. The fact tha t this does 
not appear as a doublet may be explained by use of a 
different solvent or by smearing caused by the X H. 
The position of the signal for the single proton a is at 


