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The corresponding amides  were  obtained by condensation of 1 - (p-a lkoxyphenyl ) - l -amino-  
methylcyclopentanes  with p-alkoxyphenylacetyl  chlor ides;  the cycl izat ion of the amides 
with subsequent reduct ion yielded 1- (4-a lkoxybenzyl ) -7-a lkoxy- l ,2 ,3 ,4- te t rahydro isoquin-  
o l ine-4-sp i roeyc lopentanes .  The amides were  conver ted  to secondary  amines by reduc-  
tion. The IR and UV spec t ra  of the intermediate  and final compounds were  studied. The 
pur i ty  of the compounds obtained was ver i f ied  by chromatography.  

We have previous ly  r epor t ed  [1, 2] the synthesis  and pharmacological  p roper t i e s  of t e t r ahydro i so -  
quinolines (I) and the i r  der iva t ives .  

In continuing theseinvest igat ions ,  we have synthesized te t rahydroisoquinol ines  of s t ruc ture  IV with 
var ious  subst i tutents ,  R and R' ,  in o rde r  to study the change in the pharmacological  p rope r t i e s  under  the 
influence of alkoxy groups.  The synthesis  was rea l i zed  via a scheme s imi la r  to that descr ibed  in [1]. 

Substituted amides II were  obtained by condensation of 1- (p-a lkoxyphenyl ) - l -aminomethylcyc lopent -  
aries [3, 4] with p-alkoxyphenylacetyl  chlor ides  in benzene.  The IR spec t ra  of the amides have HN absorp-  
tion bands (3310-3320 cm -1) and C = O  absorpt ion bands (1650-1670 cm-1). 
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The corresponding dihydroisoquinolines (iI-I), which a re  oily substances,  were  obtained by cyel izat ion 
of 1I with phosphorus oxychloride.  All of HI was reduced without p re l imina ry  purif icat ion and isolat ion in 
pure fo rm in e ther  solution with l i thium aluminum hydride to 1- (4 -a lkoxybenzyl ) -7-a lkoxy- l ,2 ,3 ,4 - te t ra -  
hydroisoquinol ine-4-sp i roeyelopentanes  (IV) which were  cha rac te r i zed  in the fo rm of thei r  hydroehlor ides .  
The la t te r  are  co lo r l e s s  c rys t a l s  which are  soluble in alcohols and water .  The IR spectra of the hydro-  

*For  Communicat ion II, see [2]. 
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TABLE 1. 1-(4-R,-Phenylacetamidomethyl)-l-(4-R-phenyl)- 
cyclopentanes ffl). 

R R' 

H H 

OCH~ 
O H, 
OCH~ 
OC~H 
OC~H~ OCH~ 
OC~H~ I OC2H~ 

mp 

105 
92 --93 
~8---89 

107 
96~97 
90--91 
84--85 
95--96 

105--10( 

!Empirical 
formula 

c~oH~NO 
C~H2~NO~ 
C~H~7NOa 
C2tH~,NO2 
C~H~TNOa 
C2sH~gNO8 
C~H~NO~ 

C~HaNO~ 

Found, % 

c I H 

81,72 7,68 4,69 
78.06 7,62 4,21 
78,34 7,95 4,40 
78,08 7,82 4,01 
75,12 7,54 4,12 
75,01 7,30 4,06 
78,29 8,37 4,59 
74,81 7,10 4,13 
75,~6 8,22 4,19 

Calc.,% 

C H 

81,87 7.83 
77,98 7,79 
78,30 8,06 
77,98 i 7,79 
74,75 7.69 
75,17 7,19 
78,30 8,06 
75,17 7,19 
75,55 8,11 

4,77 
4,33 
4,15 
4,33 
3,96 
3,81 
4,15 
3,81 
3,67 

Yield, 
~o 

83,8 
95,6 
88,7 
92,1 
98,9 
81,2 
87,6 
90,9 
78,2 

T A B L E  2.  H y d r o c h l o r i d e s  of 1 -  ( 4 - R ' - B e n z y l ) - 7 - R - 1 , 2 , 3 , 4 -  
t e t r a h y d r 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  ane  s (IV) 

i 

~, [ mp 
Empirical 
formula 

H H '~ 256--25,7 
H iOCH31 136--1371 
H OC2H~ 168--1691 

OCH3[ H [ 262--2~3[ 
OCH~ [OCHs 172--173 
OCH~ IOC~H3[ 191--192 
OC~H~[ H [ 175--176 
OC~H~ I OCH~ [ 109--110 
OC~H~] OC~H~] 132--133 

C2oH~N �9 HCI 
C,1H~NO �9 HCI 
C2~H~TNO �9 HCI 
C2,H2~NO �9 HCI 
C~H=~NO~ �9 HCI 
C~3H~NO2 �9 HCI 
C~H27NO �9 HCI 
C23H~NO2 �9 HCI 
C=4HaNO=. HCI 

Found, % 

C H N CI C H 

Calc., % 
Yield 

N CI 070 

t 
76,27 8,00 i 4,29 [ 1,60 76,53 7,70 
73 45 7,45 4 38 I0,32 73,34 7,62 
74,18[ 7,69[ 4,08[ 9:77]73,82[ 7,88 
73,56 / 7,46 4,26 10,83173,34 [ 7,62 
70 82[ 7 13 3 99 9,02 70,66/7,54 
7135 / 7,241 4,00 / 8,96171.20 [ 7,79 
74,08~ 7,36] 4,13J 9,62]73,82] 7,88 
71,25] 7,25l 3,65/ 9,64171,20/7,79 

[71,851 8,51[ 3,72] 8,58171,71] 8,02 

4,46 11,29 62,5 
4,07i 10,311 51,0 
3.9I[ 9,9.01 30,3 
4107[10,311 81,4 
3.74[ 9,48 / 90,6 
3,611 9,14[ 83,5 
3,91[ 9,901 25,0 
3,61 9,14[ 61,2 
3,48 8,82 43,5 

T A B L E  3. H y d r o c h l o r i d e s  of 1 -  ( f l - 4 - R ' - P h e n y l e t h y l a m i n o m e t h y l ) -  
1 -  ( 4 - R - p h e n y l )  c y c l o p e n t  a n e s  (V) 

H 
H 
H 

OCH3 
OCHs 
OCHa 
OC2Hs 
OC2H5 
OC2H6 

R' 

H 
OCH3 
O~HE 

OCH3 

OCH3 
OC2H~ 

mp 
Empirical 
formula 

Found, % Calc., % 

C H N CI C H N 
"Y'ie] 

cI % 

146"147 C~oH2sN" HCI 
i'56~15q[ C21H2vNO �9 HCI 
1,57--158[ C2~H2r HCI 
137--i38[ C~IH27NO" HCI 
156---1571 C~H29NO2. HCI 
125---1261 C~3H3tNO2" HCI 
190--1911 C22H29NO" C2H~O4 
I~45--146 C23H31NO2" HCI 
176--177 C24Hs3NO2" HCI 

75,87 8,51 4,72 1 
73,0718,3314,24 1 
74,35 8,48 4,31 
73,22[ 8,031 3,8211 
7035[ 8,3514,09 I 
70:90 8,81 3,42 

' 69,50[ 7,13 3,22 
70,66 8,22 3.74 
71,72 8,15 3,65 

,87 76,04 8,29 4,43 11.22 20,3 
,3![72,9118,1114104 10,21 40,6 
,65173,821 8,44 3,91 9,93 61,4 
,58]72,91] 8,11[ 4,04110,21l 33,9 
,72170,2818,04[ 3,72] 9,43 41,5 
.43 70,8318,27[ 3,59 9,09 50,7 
- -  169,8817,33[ 3,391 --  [ 35,0 
,51 70,83 8,27 3,501 9,09140,0 
,22 71,35 8,48 3,46 8,77 21,2 

* O x a l a t e .  

c h l o r i d e s  of IV h a v e  c h a r a c t e r i s t i c  a b s o r p t i o n  b a n d s  a t  1520,  1590,  and  1620 c m  -1 ( i s o q u i n o l i n e )  and  2600,  
2640 ,  2720 c m  -1 (+NH2). T h e  UV s p e c t r a  of t he  h y d r o c h l o r i d e s  of IV a r e  a l s o  c h a r a c t e r i s t i c  f o r  t h i s  c l a s s  
of c o m p o u n d s  [2, 5]: ~ m a x  262 * 5 n m  ( l o g e  2 .70 • 0 .06) ,  ~ m i n  243 * 8 n m  ( i o g e  2 .48 + 0 .08) .  One  spot  
w a s  e x p o s e d  b y  p a p e r  c h r o m a t o g r a p h y  of  IV and  t h e i r  h y d r o c h l o r i d e s .  

A m i d e s  ]I w e r e  c o n v e r t e d  to s e c o n d a r y  a m i n e s  V by  r e d u c t i o n  w i th  l i t h i u m  a l u m i n u m  h y d r i d e ;  the  
a m i n e s  w e r e  a l s o  c h a r a c t e r i z e d  in  t h e  f o r m  of t h e i r  h y d r o c h l o r i d e s ,  w h i c h  w e r e  r e c r y s t a l l i z e d  f r o m  

a l c o h o l  - e t h e r .  

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  h y d r o c h l o r i d e s  of  IV and  V w i l l  be  p u b l i s h e d  l a t e r .  

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

The  IR s p e c t r a  in  m i n e r a l  o i l  w e r e  o b t a i n e d  wi th  a U R - 1 0  s p e c t r o p h o t o m e t e r .  The  UV s p e c t r a  in  a l -  
coho l  w e r e  o b t a i n e d  wi th  a n  S F - 4  s p e c t r o p h o t o m e t e r .  
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1 - ( 4 - R ' - P h e n y l a c e t a m i d o m e t h y l ) - l - ( 4 - R - p h e n y l ) c y c l o p e n t a n e s  (II, Table 1). A mix ture  of 0.1 mole  
of 1 - (4 -R-pheny l ) - l - aminome thy lcyc lopen tane  and 0.15 mole  of anhydrous pyr idine in 80 ml  of absolute 
benzene was  added dropwise  in 30 min to 0.1 mole of 4 -R ' -pheny lace ty l ch lo r ide  in 100 ml of absolute ben-  
zene. The m i x t u r e w a s  s t i r r e d  for  1 h and ref luxed for  6 h, f i l te red ,  and the p rec ip i ta te  was washed three  
t i m e s  with benzene.  The benzene f i l t ra te  was washed with 60 ml  of 10% sodium carbona te ,  50 ml  of dilute 
hydrochlor ic  acid (1 : 5), and 20-30 ml  of wa te r ,  and dr ied with sodium sulfate.  The solvent was r emo v ed  
by dist i l la t ion,  and the res idue  was t r i t u r a t ed  with p e t r o l e u m  e ther  and c rys t a l l i zed  f r o m  b e n z e n e - p e t r o l e -  
urn e ther  (1 :1) .  T h i n - l a y e r  ch roma tog raphy  was  c a r r i e d  out on a luminum oxide of act iv i ty  II .  The mobile  
phase  was  b e n z e n e - e t h y l  ace ta te  (5 : 1). The R f  va lues  of the II ranged f r o m  0.55 to 0.62. 

1- ( 4 - R ' - B e n z y l ) - 7 - R - 3 , 4 - d i 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  (II~I). F r e s h l y  dis t i l led phospho-  
ru s  oxychlor ide  (0.5 mole) and 0.03 mole  of P20,~ were  added to a solution of 0.08 mole  of II  in 150 ml of 
absolute toluene in 6 h. The solvent  was r emoved  and the res idual  m a s s  was t r i t u ra t ed  with 100 ml  of ice water .  
A 20% solution of sodium carbonate  was  then gradual ly  added until the pH was  10-11. The aqueous l a y e r  
was  ex t rac ted  with e ther  (3 • 100 ml).  The e the r  ex t rac t  was  dr ied o v e r  sodium sulfate,  and the solvent 
was  removed .  The base  obtained was  conver ted  into the hydrochlor ide  by mixing e ther  solutions of III and 
hydrogen chlor ide cooled to 0 ~ (pH 3). The prec ip i ta ted  hydrochlor ide  of ffl was  isola ted and used in the 
next s tep without pur i f icat ion.  

1 - (4 -RV-Benzy l ) -7 -R-1 ,2 ,3 ,4 - t e t r ahydro i soqu ino l ine -4 - sp i rocyc lopen tanes  (IV, Table  2). The hydro-  
chlor ide of ]/I was  t r e a t ed  with 25% ammonium hydroxide,  ex t rac ted  with e ther ,  and dr ied  with sodium 
sulfate.  Remova l  of the solvent yielded ffl in the f o r m  of an oily product .  A solution of 0.03 mole  of 1-II and 
100 ml  of absolute  e the r  was  then added in 20 rain to a solution of 0.08 mole  of l i thium aluminum hydride in 
150 ml of absolute  e ther ,  and the mix tu re  was s t i r r ed  at r o o m  t e m p e r a t u r e  for  30 min  and ref luxed for  8 -  
10 h. Wate r  (10-15 ml) was  added with cooling, the mix tu re  was  f i l te red,  and the p rec ip i ta te  was  washed 
with 100 ml  of e ther .  The e ther  solution was dr ied with sodium sulfate,  f i l t e red ,  and t r ea t ed  with an e ther  
solution of HC1 at 5-7 ~ until an acid reac t ion  was  obtained. The hydrochlor ide  of IV obtained was  c r y s t a l -  
l ized f r o m  a l c o h o l - e t h e r .  Chromatography  was  c a r r i e d  out on grade  nS" p a p e r  f r o m  the Volodarski i  
f ac to ry .  The ave rage  R f  va lues  of the hydrochlor ides  of IV ranged f r o m  0.74 to 0.78 when a b u t a n o l -  
b e n z e n e - w a t e r  s y s t e m  (3 : 1 : 2) was  used  as  the mobi le  phase .  

1- ( f l -4-R~-Phenyle thylaminomethyl ) -  1- (4-R-phenyl) cyelopentanes  (V, Table  3). The se compounds 
were  obtained by reduct ion of ]7 with l i thium aluminum hydride  in e the r  via  the method desc r ibed  in [1]. The 
oily amines  were  isola ted in the f o r m  of hydroch lor ides .  

1~ 

2. 

3. 

4. 
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