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Condensation of p-alkoxybenzoyl chlorides with 1-phenyl-l-amino- 
methylcyelopentane affords the amides V. Subsequent cyclization and 
hydrogenation gives the corresponding tetrahydroisoquinoline deriva- 
tives VIII and secondary amines VI. The hydrochlorides of compounds 
VIII and V1 possess moderate hypotensive activity, and also reduce by 
an average of 50% the spasms of segments of intestine, induced by 
barium chloride. 

Among the va r ious  isoquinol ine  d e r i v a t i v e s  which 
a r e  widely used as p h a r m a c o l o g i c a l l y  ac t ive  subs tances ,  

compounds I with a r o m a t i c  subs t i tuents  in pos i t ion  1 
of the i soquinol ine  r ing  find wide appl ica t ion  [1, 2]. 

Among compounds of this  type, synthet ic  d e r i v a t i v e s  
as well  as those  of na tu ra l  o c c u r r e n c e  have at ta ined 
cons ide rab le  impor tance  [3-5].  

We planned to obtain t e t r a h y d r o i s o q n i n o l i n e s  with 
the gene ra l  s t r u c t u r e  II, where  n = 4, and R = H or an 
a lkoxy-group .  

(CH2). 
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The synthes i s  was c a r r i e d  out s t a r t i n g  f r o m  1-phe-  
n y l - l - a m i n o m e t h y i c y c l o p e n t a n e  III [6] and the p - a l -  
koxybenzoyl  ch lo r ides  IV [7]. Condensat ion of these  
compounds in benzene solut ion in p r e s e n c e  of anhy-  
drous  pyr id ine  gave the c o r r e s p o n d i n g  N- (4 ' a l koxy -  
benzoy l ) -  1 - a m i n o m e t h y l -  1-phenylcyc lopent  anes V. 
The l a t t e r  compounds w e r e  a lso  obtained by the r e a c -  
tion of an e x c e s s  of the amine  with the acid ch lor ide  in 
benzene.  The amides  w e r e  al l  c o l o r l e s s ,  c r y s t a l l i n e  
sol ids  (Table 1). 

The amides  V w e r e  fu r t he r  conve r t ed  into the t e t -  
r ahydro i soqu ino l ine  d e r i v a t i v e s  VIII and the amines  
VI with the objec t  of c o m p a r i n g  the p h a r m a c o l o g i c a l  

p r o p e r t i e s  of the r i ng -opened  and r i n g - c l o s e d  s t r u c -  
t u r e s .  Reduct ion of the amides  V with l i th ium a l u m i -  
nohydride in e t h e r e a l  solut ion afforded the N - ( 4 ' - a l -  

koxyben zyl ) -  1- am inomethyl  - 1 -phe nyl cyc lop ent ane s 
VI, which w e r e  c h a r a c t e r i z e d  as t h e i r  hyd roch lo r ides .  
All  the hydroch lo r ides  were  c o l o r l e s s ,  c r y s t a l l i n e  
sol ids  (Table 2). 

Cycl iza t ion  of the amides  V with POCI a by the B i s c h -  
l e r - N a p i e r a l s k i  r eac t ion  in boi l ing toluene gave the 
1- (4 ' -a lkoxyphenyl ) -3 ,  4-d ihydr  ois oquinolin e - 4 - s p i r o -  
cyc lopentanes  VII, which, because  of d i f f icul t ies  in 

pur i f ica t ion ,  w e r e  used  in the next s tage  without p u r i -  
f icat ion.  In o r d e r  to s e p a r a t e  un reac t ed  amides  V f r o m  
the d ihydro isoquinol ine ,  the l a t t e r  were  p rec ip i t a t ed  
as the amorphous  o r  oi ly hyd roch lo r i de s .  Af te r  d e -  
compos i t ion  of the sa l t s ,  the bases  w e r e  r educed  with 
l i th ium a luminohydr ide  to the 1 - ( 4 ' - a l k o x y p h e n y l ) - l ,  

2, 3, 4 - t e t r a h y d r o i s o q u i n o l i n e - 4 - s p i r o c y c l o p e n t a n e s  
VIII, which were  i so la ted  as the i r  c o l o r l e s s ,  c r y s t a l -  
l ine hydroch lo r ides  (Table 3). 
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The amines  VI and the t e t r ahydro i soqu ino l ines  VIII 
were  submi t ted  for  p h a r m a c o l o g i c a l  eva lua t ion  as t he i r  

H 
OCHz 
OC2H~ 
OC3H7 
Oi-C3}-I7 
OC4Hg 
Oi-C~H9 

M p ,  ~  

Table  1 

_ ? _ 

105--106 
92 93 
73--74 
70--7I 
79--80 
80--82 
95--96 

i M o l e c u l a r  f o r m u l a  

CIgH2]NO 
C2oHz3NO2 
C21H2aNOz 
C22H27NO2 
C22H27NO~ 
C~aH2gNO~ 
C~aH29NO2 

F o u n d ,  % 

c H 

82,02 7.80 
78,03 7,74 
78,25 7.60 
77,98 7.84 
77.96 8.2 
78.2I 8,13 
78.25 8.52 

C a l c u l a t e d ,  % 

N C i H 

l 

4.85 81.68 I 7.57 
4.70 77.66 I 7A9 
4.t2 77.98 7.79 
4,19 78.30 8.06 
4.3I 78,30 8,06 
3.73 78.59 8.31 
3.60 78.59 I 8.31 

i ! 

5.01 
4.52 
4.33 
4,15 
4.15 
3.81 
3.81 

I Y i e l d ,  
% 

81,5 
73.8 
65,2 
78,9 
94.7 
94,7 
88.5 
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H 
OCHa 
OC=Hs 
OCaH7 
Oi-CaHv 
OC4H9 
Oi-C4H9 

T a b l e  2 

~ . ~  It Cl 
CH2--NH--CH2--~R 

Mp, ~ C Molecular formula - - - -  

216--217 CioH~aN" HCI 
197--1981 C20Hz~NO �9 HCI 
153--154 C21H2zNO'HCI 
170--171 C22H=gNO" HCI 
165--166 C22H=gNO. HCI 
177--178 C~aHatNO" HCI 
215--216 C2zHz~NO" HCI 

75.60 
72.26 
73,25 
73.70 
73,68 
73.95 
73.66 

Found. % Calculated, % _ Yield, 

H ] N ] Cl C I H N Cl % 

4.64 11.74 
4,22 10.68 I 
4.04 10.25 I 
3.89 9,85] 
3.89 9,85 I 
3.74 9.48 
3,74 9.48 

834I 4.9811,.34175.59 801 
8,14 1 4.25 1 10.38i 72.371 7.89 
8.35J 3.79 1 9.741 72.91j 8.14 
8.28 I 3.94 I 9.57173.411 8.40 
8.63 I 3.55 ] I0,10173.411 8.40 
88770 99o 7386j86  980 t 73.86! 865 

71,4 
74.6 
76.8 
72.4 
63.4 
64.2 
58 7 

h y d r o c h l o r i d e s .  T h e  e f f e c t s  of  t h e  c o m p o u n d s  o n  b l o o d  

p r e s s u r e  a n d  on  t h e  c o n t r a c t i o n  o f  i n t e s t i n e  i n d u c e d  b y  

b a r i u m  c h l o r i d e  w e r e  e x a m i n e d  b y  t h e  u s u a l  m e t h o d s .  

C o r o n a r y  d i l a t a t i o n  w a s  e x a m i n e d  in  c a t s  n a r c o t i z e d  

b y  u r e t h a n e  b y  t h e  M o r a v i t s - T s a n  m e t h o d ,  a s  m o d i  L 

f l e d  b y  N. V.  K a v e r i n a  [9]. 

A l l  t h e  c o m p o u n d s  s h o w e d  a m o d e r a t e  d e g r e e  of  

h y p o t e n s i v e  a c t i v i t y .  In  d o s e s  o f  3 - 5  m g / k g  of  a n i m a l  

w e i g h t  a d m i n i s t e r e d  i n t r a v e n o u s l y ,  t h e y  b r i e f l y  r e -  

d u c e d  t h e  a r t e r i a l  p r e s s u r e  b y  1 0 - 2 5  m m  o f  m e r c u r y .  

W i t h  t h e  e x c e p t i o n  o f  t h e  h y d r o c h l o r i d e  o f  VI  (R  = 

= OCiH~) ,  n o n e  o f  t h e  c o m p o u n d s  e x a m i n e d  p o s s e s s e d  

s i g n i f i c a n t  c o r o n a r y  d i l a t i n g  p r o p e r t i e s .  C o m p o u n d  

V I  in  a d o s e  o f  3 m g / k g  i n c r e a s e d  t h e  c o r o n a r y  b l o o d  

f l o w  b y  2 5 - 3 0 %  f o r  4 5 - 5 0  m i n .  

E x a m i n a t i o n  o f  t h e  e f f e c t  of  t h e  c o m p o u n d s  o n  t h e  

c o n t r a c t i o n  o f  i s o l a t e d  i n t e s t i n e  i n d u c e d  b y  b a r i u m  

c h l o r i d e  s h o w e d  t h a t  m o s t  o f  t h e m  r e d u c e d  s p a s m s  o f  

s e g m e n t s  o f  i n t e s t i n e  b y  a n  a v e r a g e  o f  50% in  c o n -  

c e n t r a t i o n s  o f  1 . 1 0  -7 a n d  1 . 1 0  -6 �9 

E X P  E R I M E  N T A L  

N-(4'-alkoxybenzoyl)-  l-aminomethyl-l-phenyleyelopentane (V). 

a) To 0.i mole of the p-alkoxybenzoyl chloride in 100 ml of anhy- 

drous benzene was added dropwise during 80 rain a mixture of 0.1 

mole of III and 0.12 mole of anhydrous pyridine in 100 ml of anhy- 

drous benzene. The mixture was stirred at room temperature for 30 
rain, then boiled for 4 - 5  hr. After cooling, the precipitate was fil- 
tered off and washed with 80 ml  of benzene. The filtrate was washed 
with 90-100 ml  of dilute, hydrochloric acid (5:1) ,  water (60 ml). 10% 
sodium carbonate solution (60 ml),  then dried over anhydrous sodium 
sulfate. Umeacted amine and acid were separated from the aqueous 
washings. The benzene layer was dried over sodium sulfate and the 
solvent removed. The residue was recrystallized from a mixture of 
benzene and light petroleum (1 : 1). 

b) The amides were obtained similarly by the reaction between 
0.1 mole of the acid chloride and 0.2 mole of the amine in benzene 
solution. The reaction and isolation were as in the preceding example.  
The IR spectra of V showed bands near 3360 cm "l (NH amide) and near 
1638 cm "l (amide C=O). 

N-(4'-Alkoxybenzyl)- l-aminomethyl- l-phenylcyclopeamnes Vl. 
A solution or suspension of 0.1 mole of the amide V in I00 ml of an- 

hydrous ether was added dropwise with stirring to.a solution of 0.2 mole 

of lithium aluminohydride in 250 ml of absolute ether. The addition 

was carried out at such a rate that the ether boiled steadily. When the 

addition was complete (after 20-30 rain) the mixture was boiled for 

8-10 hr. The mixture was then cooled in ice water, and the reaction 

complex decomposed with 20 ml of water. The precipitate was fil- 

tered off and washed with 80 ml  of ether, the filtrate dried over sodium 
sulfate and the solvent removed to leave a sirupy material .  This was 
dissolved in 180 ml  of anhydrous ether and treated at O-l* C with a 
dilute (1 : 1) solution of hydrogen chloride in ether. The precipitate 
was filtered off, washed with anhydrous ether and recrystallized from 
a mixture of ethanol and ether (1 : 1). The IR spectra showed bands at 

cm -1 2620, 2660, 2740 and 2775 (Hzl{IQ). 
i - ( 4 ' -  Alkoxyphenyl)- i ,  2, 8 ,4 -  te~ahydroisoquinollne-4-spitoeyclo- 

pentanes VIII. A mixture of 0.1 mole of the amide V, 20 ml of phos- 
phoryl chloride and 60 ml of dry toluene was boiled under reflux for 

20 hr. The excess of phosphoryl chloride and the solvent were re- 

moved in vacuo, and the residue treated with 50 ml  of water, with 
cooling, followed by treatment  of the solution with ammonia  to pH 
10-11.  The oil which separated was extracted with ether, the extract 
dried over sodium sulfate, and treated with dilute ethereal hydrogen 
chloride until  acid. The resulting amorphous or oily precipitate was 
separated, washed with 50 ml  of dry ether, dissolved in 40-60 ml  of 
water and the base isolated by treatment with 10% sodium carbonate 
solution followed by a single extraction with ether. The ether extract 
was shaken with anhydrous potassium carbonate and the solvent re- 
moved under a waterpump vacuum. The oily residue (0.04-0.06 mole) 
was dissolved in 50 ml of dry ether and the solution added dropwise 
with stirring to a solution of 0.07-0.08 mole of li thium aluminohydride 
in 100-120 ml  of dry ether. The mixture was boiled for 6 -8  hr, then 
decomposed by the addition of water (about 15 ml) with cooling. The 
precipitate was filtered off, the ether solution dried over potassium 

T a b l e  3 

U.  HCI 

Calculated, % Yield, 
R Mp, ~ Vlolecularformula CI C 1 H [ N I CI % 

H 184--186 CIgH2tN �9 HCI 
OCH3 219--220 C2oH2aNO - HCI 
OC2Hs 193--194 C21H2~NO �9 HCI 
OCaHr 2t5--216 C~H~TNO. HCI 
Oi-CaH7 187--188 C22H27NO" HC1 
OC4H9 I 132--133 i C~H29NO �9 HCI 
Oi-C4H9 ] 213--215',C2aH2,NO'HCI 

L 

Found, % 

C 1 H N 

76,10 t 7.20 4.50 
73.051 7.86 3.88 
73.00! 7.70 4.51 
73,811 8.04 3.52 
74.031 8.02 3.60 
74,491 8.60 3.59 
74,531 8.31 3.48 

i 

11.56 76.10 7.39 4.67 11.82 62,0 
10.501 72.821 7.33 I 4.24 I 10.751 54.7 
10.241 73.34] 7,62 1 4.07 ] 10 3t 53,6 
10.24~ 73,80 7.801 3,91 ] 9,90' 52,(, 
9.49173.801 7.80] 3,91 i 9,90 60.1 
997 74,27/ 8.12! 3,76~ 9,531 54,0 
9.86 74.27 8.12 Ij 3,76~1 9,53!i 52.9 
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carbonate, and the product precipitated as the hydrochloride by adding 
ethereal hydrogen chloride, followed by recrystallization from a mix- 
ture of ethanol and ether (1 : 1). The IR spectra showed bands near 
2620, 2660, 2730 and 1775 em "l (H21~(). 
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