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2-Aminoalkyl-3,3a,4,5-tetrahydroimidazo[ 1,3-a] quiiioliii-l(2H)-ones have been prepared by treating 2-amino- 
methy1-1,2,3,4-tetrahydroquinolines 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 seriesI2 we reported that 
1-aminoalkyl-3-aryl-2-imidazolidinones (I) were highly 
active as CNS depressants when tested in laboratory 
animals. We have nom investigated a series of 2- 
aminoaIkyl-3,3a,4,5 - tetrahydroimidazo [ 1,5 - a]quinolin- 
l(2H)-ones (11), which may be considered as cyclic 
analogs of I. 
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The 3,3a,4,5-tetrahydroimidazo [ 1,5-a]quinolin-l- 
(2H)-ones (IV) and the aminoalkylated derivatives (11) 
were prepared as described in Chart I. 2-Amino- 

7 and 9 positions (VII). Searly 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- 
u]quinoliri-l(2H)-ones (11) were obtained by treating 
IV with XaH 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,4,3-tetrahydroimidazo [1,5- 
a]quinolin-l(2H)-one (IV, R = H) has a C=O band 
at 5.87 and an S - H  band at  3.07 p.  The spectra of the 
aminoalliylated derivatives have a C=O band at  about 
5.87-5.90 p and, as expected, lack the N-H band. 

The nnir characteristics of the aromatic protons of 
the halogenated compounds are described in Table I 
and were the basis of structure assignments. It is 

CHART I 

V, R =  H, CH, VI, R = H, CH, 

methy1-1,2,3,4-tetrahydroquinoline derivatives (111) 
were prepared by Raney nickel catalyzed reduction of 
Reissert compounds3 followed by acid hydrolysis of the 
benzoyl group. I11 was then converted to IV by re- 
action with I\',"-carbonyldiimidazole (CDI) in tetra- 
hydrofuran. When IT' (R = H or 8-CH3) was treated 
with iS-chlorosuccinimide (or K-bromosuccinimide) in 
DNF, 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 .  M e d .  Chem., 9, 858 (1966). 

(2) W. B. mright,  Jr . ,  €1. J. Brabander, R.  4. Hardy, Jr., and A .  C. 
Osterberg, ibid. ,  9, 852 (1966). 

(3) (a) A. Reissert, Ber., 36, 1610 (1905); (b) H. Rupe, R. Paltzer, and 
K.  Enael, H e b .  Chim. Acta, 20, 209 (1937): ( e )  A .  Gassmann and H.  Rupe, 
ib id . ,  22, 1241 (1939); (d) H. v. Bidder and H.  Rupe. i b i d . ,  22, 1268 (1939); 
( e )  F. D. Popp, W. Blount, and P. Melvin, J .  Org. Chem.,  26, 4930 (1961). 
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also significant that samples of 7-chloro-3,3a,4,5-tetra- 
hydroimidazo [1,5-a]quinolin-l(2H)-one (VI, R = H) 
prepared by halogenation of IV (R = H) or by cycli- 
zation of 2-aminomethyl-6-chloro-1,2,3,4-tetrahydro- 
quinoline (111, R = 6-C1) were identical by nmr and 
infrared spectra. 

Pharmacological Results.-The 2-aminoalkyl-3,- 
3a,4,5 - tetrah\-droimidazo[l,5 - a]quinolin - l (2H) -ones 
(11) were screened for CSS depressant activity by 
methods previously described. When judged by re- 
duction of locomotor activity (JIDDjo) 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 I V ,  39, 40, 41), analo- 
gous to the nz-chlorophenylimidazolidinones, were ac- 
tive at about 1-2 mg/kg, while %methyl derivatives 
(36-38, 43, 44) were almost as active. The 7-halogen 
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Procedure E. Recrybtallized from EtOH arid E t20 .  

nil of AcOH and a gummy layer, which did riot dissolve in CtiH6, 
separated. The gum was removed and, iipon trituration with 
HpO, crystallized. It was filtered off and recrystallized from 
EtOH. LIicroanalysis indicated that. t,his product was 2-amino- 
met~hyl-1,2,3,4-tetrahydro-6-hydroxyqiiinoline. 

3,3a,4,5-Tetrahydroimidazo[ 1,5-a]quinolin-l( 2H)-ones (Table 
111). Procedure B. From the 2-Aminomethyl-1,2,3,4-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 
CtiHti or T H F  was cooled and 18.7 g (0.11 mole) of 95% N,N'- 
carbonyldiimidazole in 200 ml of T H F  was added. The solution 
wns allowed to stand at, room temperature for 20 hr and then 
heated on the steam bath for 2 hr. The reaction mixture was 
voncentrated to remove solvents and the residue wah Farmed v-ith 
200 ml of IT20 and filtered. The product was aashed with 1120 
and a little cold EtOH and further purified by recrystallization 
from EtOH. 

By Halogenation of a 3,3a,4,5-Tetrahydroimid- 
azo[1,5-a]quinolin-l(2H)-one Derivative.-Halogenation was 
achieved by a modification of the method of Loev and K ~ r m e n d y . ~  
A solntion of 0.01 mole of the N-halosuccinimide in 10 ml of 
DLlF was added to a cooled suspension of 0.01 mole of the 3,3a,- 
4,5-tetrah~droimidazo[l,:,-a]quiriolin-l(2TI)-one derivative in 
10 ml of IIRIF. The mixtiire was allowed to stand a t  room tem- 
peratlire for 1-5 hr and was then diluted with 100 ml of H20. 
The precipitate was filtered off, washed with HpO, and recrystal- 
lized from EtOH. 

Procedure C. 

(4) B Loev and 11. F. l iormendy, J .  078. Chem., 30,  3163 (1966) 

Analyses 

C, H, C1, ?: 
C, H, N 
C, H, C1, N 
C, H, N 

C, H, ?; 

C, H, C1, S 

C, H, C1, N 

C, H, C1, N 
C, H, C1, N 
C, H, C1, pr' 
H, C1, N; Cc 

C, H, C1, N 

C, H, C1, N 
C, H, C1, N 
C, H, C1, K 

C, H, N 

C, H, C1, N 
C, H, C1, N 
C, H, C1, N 

C, H, C1, N 

C, H, C1, X 

C, H, C1, N 

C, H, C1, N 
C, H, N 
C: calcd, 60.1; 

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 Et20 was added to a mixture of 0.02 mole 
of the 3,3a,4,3-tetrahydroimidazo [ 1,5-uj quinolin-l(2H)-one, 0.022 
mole of 50yc NaH (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 Et20 if present, and 
held a t  this temperature for about 5 hr. The mixture was 
filtered hot to iemove the salt and the mother liquor was con- 
centrated to remove the diglyme. The residue was treated with 
excess 0.3 S ITCl and CsHti and the layers were separated. The 
aqueous layer wab again extracted with CCHti, made basic with 
3 S SaOH, sild the criide product was extracted into C6H6. 
The C6TTti layer was washed with HLO, dried (RIgSOI), and con- 
centrated. The residrie was dissolved in EtOH, and ethanolic 
HC1 or a soliition of fumaric acid in EtOH was added. The 
salt was filtered arid recrystallized from EtOH. 

Procedure E. By Debenzy1ation.-A mixture of 2.0 g of the 
2-( 2-benzylmethylaminoethyl)-3,3a,4,~-tetrahydroimidazo [ 1,541 - 
quinolin-l(2H)-one hydrochloride, 100 ml of 95% EtOH, and 
1.0 g of lOyc 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 residne wm recrystallized from 
EtOH. 

Acknowledgment.-SJ7e wish to thank 11r. L. Bran- 
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1V. 2-~~minualk~l-1,2-clihyclro-3H-iiYnitlazo[l,~-a]iiiclol-3-ones1 

2 - : i m i i i o ~ i l l ~ ~  1- 1,2-tiih? (lro-;3H-iniid:~zi)l l ,5-~~iti~!)l-:~- 
oiie. (I) ivcre a l ~ o  prep:trcd h j  alkylation of VIII. 
Thc j ieldh 111 the c j  clizutiori Ytep (J71 + I aiid \'I1 + 

\'III) <hen et1 con\iderahIc variation and products i ~ e r e  
idteii difficult t i )  purifj . The failure to give high j ieldi 
ma) lie :ittrihutcd to the  low nucleophilicity of the in- 
tlolc iiitrogeii. I ~ t e r  ktiidics indicated that bettcr 
J icld. [than tho-e reported) ciiii pmbsbly be ohtuiried 
ti\ heatiiig t l ic crude reaction products in cthariol or 
tlimethyl ~ulfoside fo i  :I iliort period of time before 

ro-3H-imidazo [l,5-a 1- 
C=O band at 5.75 

Tho\e compi~uiids 

\v I ll~k-up. 

The  ii ipectia ot the l*?-di 
ll1clol-:3-lllle\ have‘ :1 characte 
-5.78 p ,  i i ~ i c ~ p r t i \  (' of hiihititiient\. 
\\ it11 :I 2-H titoin d - o  h v c  a i 1  S-H bitrid at 3.1 p. 

( ' t i  i l :  I I 

1. ",OH (+ I V I  
2. LiAIH, I 

I 

The  inipori:trit t i ~ i i i  characteristic. of 4 e c t e t l  coni- 
pounds are cleici~bed in  Table I .  *Is would be expected, 
the protima (c) OII the S(( 'HJ2 group itre charartcrizeti 
h; x singlet (6 H) :it 6 '2.25. The protons (d) of the CH? 
adjacent to the b:isic S atom are fuund :I\ a triplet i l t  

S 2 5 ,  n hile thohe (c) of the CH, adjacent to the less basic 
S atom arc' further downfield at 6 3.50. The protoil6 
(b) of the remaiiiiiig CH2 group are at 6 4.42 for 13. 
These are doublcd. ( J  = 2 cps) indicating long-range 
5plitting by the hiiigle proton a. The CH2 group (b) i r i  
.I :ippears 11- a broad singlet. The fact that this doeq 
i i o t  :tppe:u :I\ ;I douhlet may be explained by w e  of :i 
different ~olveiit 111. 13) -1iiearing caused by the S 13. 
The. p i i h i t i o n  ot the kigiial for the single protoil it ib  :it 


