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1- (3 ,4-Dimethoxyphenyl ) - l -aminomethylcyclopentane  (IV) was condensed with substi tuted 
phenylacetyl  and benzoyl chlor ides  to synthesize 1- JR', R" ,R'" -phenylacet  (benz) amido-  
m e t h y l ] - l -  (3,4-dimethoxyphenyl)cyclopentanes (VI), which were  conver ted to 1- JR' ,R" ,R"' - 
phenyl (benzyl) ] -6 ,7-d imethoxy-1 ,2 ,3 ,4- te t rahydroisoqninol ine-4-sp i rocyclopent  anes (IX) 
by cycl izat ion and subsequent reduct ion.  Reduction of VI yielded the corresponding second-  
a ry  amines (VII). The compounds obtained were  subjected to chromatographic  analysis .  
The IR spec t r a  were  invest igated.  Compounds VII and IX were  subjected to pharmacologic-  
al test ing.  

In an invest igat ion of the effect  of var ious substi tuents in general  s t ruc tu re  I on the pharmacological  
p roper t i e s  [1-3], we undertook the synthesis  of 6 ,7 -d imethoxy- l -a ry l te t rahydro isoquino l ine  der ivat ives  
with a spirocyclopentane ring in the 4-posi t ion.  
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One of the s tar t ing  ma te r i a l s  in our  synthesis  was 1- (3 ,4-d imethoxyphenyl ) - l -aminomethylcyc lopent -  
ane (IV), which was obtained f rom the cor responding  ni tr i le  (HI) [4]. We could not reproduce  the patent r e -  
sults in [4], so we changed the reac t ion  conditions and the method used to isolate  iH and IV. Nitr i le  III was 
obtained f rom 3,4-dimethoxybenzyI cyanide (II) and dibromobutane in the p resence  of technical  grade sodi-  
um amide in toluene.  Compound HI was f reed  f rom unchanged II by alkaline saponification. Nitr i le  HI was 
conver ted  to amine IV by reduct ion with l i thium aluminum hydride (LAH). 

The cor responding  amides (V'I, Table 1) were  obtained by condensation of amine IV with substi tuted 
phenylacetyl  or  benzoyl chlor ides  (V). 

Secondary  amines VH (Table 2) were  synthesized by reduct ion of amides VI with LAH. 

The amides were  conver ted  to dihydroisoquinolines (VIII) by B i s c h l e r - N a p i e r a l s k i  cyclizat ion,  and 
VIH were  reduced with LAH in e the r  to the cor responding  te t rahydroisoquinol ines  (IX), which were  cha r ac -  
t e r i zed  as the hydrochlor ides  (Table 3). 

* See [6] for  communicat ion IV. 
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TABLE 1. 1 - [ R ' , R " , R ' - p h e n y l a c e t ( b e n z ) a m i d o m e t h y l ] - l - ( 3 , 4 - d i -  

me thoxypheny l ) cyc lopen tanes  (VI) 

R" 

H 

CHaO 

CHaO 

H 

CHaO 

CHaO 

H 

H 

CHsO 

H 

CHaO 

CHaO 

R'" n ' m p  RI* 

H I 124_-=125, 0,57 
oil 0,58 

H 1 96--97, 0,52 
oil 0,53 

H 1 oil 0,40 

H 0 126--127, 0,67 
oil 0.65 

H 0 70--71, 0,55 
oil 0,54 

CHs 0 120--121 0,61 

Empirical 
formula 

C2,~H27NOs 

C2aH29NO4 

C=4HslNO5 

C2,H~NO~ 

C,sH=r 

C~Ha~NO6 

I 
Found, % Cale., % /Yield, 

/ 
74,9 7,813,8 74,7 7,7 3s  g:5 
72017,7134172,017,61 , 118,0 

' ' 8 0 , 2  69, 17, 13,41 ~176 
74 4/7 2/4 1t 74,3/7,41 4,11 30,6 

' ' ' 6 1 , 9  

69 31 7 5/3 3/69 l/7,41 3,5! 77,2 
, , , 1198 

67,21 7,3 l 3,3/67,11 7,2 3,2 i 9613 

* By t h i n - l a y e r  c h r o m a t o g r a p h y  with b e n z e n e - a c e t o n e  (4 :1)  as the 

mob i l e  phase .  

T A B L E  2. 1 -JR'  ,R" ,R"  -pheny le thy l  (benzyl) a m i n o m e t h y l ] - I  - (3,4- 
d ime thoxypheny l )cyc lopen tane  h y d r o c h l o r i d e s  (VII) 

Empirical Found, % Calc., % Yield, 

R* R" R" n mp formula C IH] N I CI c I H IN loll % 

CH~O HHH 137--138 C2~H29NO2-HCI 70,3 80 37 94 704 8,2 36 9,6 56,6 H H H I 143--144 C2aHatNO3 HC1 68,017 9/3 4 8 7 67 9 7 8 3 3 8 6 61,5 
H CHHsO H . �9 CHaO 1 130--131 C24HssNO4" HCI 64,0 7,8 / 3,2 8,1 64,2 7,8 3 3 8,3 45,0 
H 182--I83 C21Hz7NO2"HCI 69.4~7,7~38 9,7 69,N7#3,7 9,8 52,1 

CH30 CH30 178--179 HC1 / 67,1/8,0/3'2~ 8 4 67,0~ 7,8 / 3,4/8,6/75,3 
CHsO CH30 CHaO 0 C23Hs1~NO4* 174--176 C24HsaNOs" HC1 l 63,9/7,5 / 219 / 717 / 63,8 / 7,6 t 3,0 l 7,8 / 52,7 

As should  have been  expec ted ,  the cyc l i za t i on  of  VI p r o c e e d s  m o r e  r e a d i l y  and with h ighe r  y i e lds  than 
the cyc l i za t ion  of amides  [1,2] which do not have me thoxy  subs t i tuen ts  in the pheny le thy lamine  f r a g m e n t  o r  
have one me thoxy  g roup  in the 4 -pos i t ion  [5]. 

The  pu r i t i e s  of the s y n t h e s i z e d  compounds  w e r e  c o n f i r m e d  by t h i n - l a y e r ,  gas - l i qu id ,  o r  p a p e r  c h r o -  
m a t o g r a p h y .  
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TABLE 3. 1 - [R ' ,R  ~ ,R"  -Phenyl  (benzyl)]-6, 7 -d imethoxy-1 ,2 ,3 ,4-  
t e t rahydro i soqu ino l ine -4-sp i rocyc lopen tane  Hydrochlor ides  (IX) 

R' IV' 'R"  

CH30/CH30 [ H 
H H H 

CHsO/CH~O H 
CH~O [CH~O CH~O / 

n [ mp 

175--176 
158--159 
208--210 
1903~91J 

237--238 

Empirical 
formula 

C~H27NO2 �9 HC1 
C2sH~NOa �9 HC1 
C24H31NO4 ' HCI 
C2,H25NO2 �9 HC1 
C2aHmNO4 �9 HC1 
C24H31NO~ �9 HCI 

Found, % Calc., % Yield, 

70,7 7,4 3,8 9,5 70,6 7,5 3,7 9,5 80,0 
71,2[ 7,3 3,618,9] 71,1] 7,5] 3# 8 8[ 92,2 
66# 7,5[ 3,4] 8,1] 66,4] 7,4[ 3,2] 8,2] 90,0 
70,1 7,4 3,8 9,6 70,017,3I 3,919,8175,5 
65,9 7,1 3,4 8,5 65,8] 7,2] 3,3[ 8,4 80,2 
64,2 7,1 3,2 8,0 64,0] 7,1[ 3,1] 7,9 78,5 

The IR s p e c t r a  of the in te rmedia te  and final compounds have c h a r a c t e r i s t i c  f requencies  which c o r r e -  
spond to the i r  s t r u c t u r e s .  

The hydroch lor ides  of the final VII and IX were  subjected to pharmacolog ica l  tes t ing.  The i r  action on 
the sy s t emic  a r t e r i a l  p r e s s u r e  and the co ron a ry  c i rcu la t ion  was studied. All of the compounds have a s h o r t -  
t e r m  hypotensive  effect .  A d e c r e a s e  in the a r t e r i a l  p r e s s u r e  by 30-40 m m  in 5-6 mill is obse rved  when they 
a re  introduced in t ravenous ly  in concent ra t ions  of 1-3 m g / k g .  No changes in the co rona ry  c i rcu la t ion  under  
the influence of hydroch lor ides  VII and IX in doses  of 1, 3, and 5 m g / k g  were  obse rved  for  in t ravenous in-  
ject ion.  

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

Nit r i le  of 1 -  (3 ,4-d imethoxyphenyl ) - l -cyc lopentanec  arboxylic  Acid (HI). Pulve r ized  sodium amide 
[15.6 g (0.4 rnoleT] was added to 35.4 g (0,2 mole)  of n i t r i le  II  in 40 m l  of toluene,  the mix tu re  was heated to 
35 ~ and 43.2 g (0.2 mole)  of d ibromobutane  was added dropwise  with s t i r r i ng .  St i r r ing  was continued for  
6 h at 65-70 ~ a f t e r  which 120 ml  of dichloroethane was added, and the mix tu re  was f i l te red .  The f i l t ra te  
was washed with wate r ,  the solvent  was removed ,  and the res idue  was heated with s t i r r i ng  on a wa te r  bath 
for  4 h with 100 ml  of 10% sodium hydroxide .  Unsaponified ni tr i le  HI was ex t rac ted  with dichloroethane,  
washed  with wa te r ,  and dr ied  with anhydrous ca lc ium chloride�9 The solvent  was removed,  and the resu l t ing  
oil was c r y s t a l l i z e d  f r o m  absolute e the r  to give 23.5 g (51%) of a product  with mp  100-102 ~ (from benzene ) .  
Found %: C 72.4; H 7.4; N 6�9 CI4HiTNO 2. Ca lcu la t ed%:  C 72.6; H 7.4; N 6.0. T h i n - l a y e r  ch roma tog raphy  
(TLC) with a b e n z e n e - a c e t o n e  (4 �9 1) mobi le  phase  gave R 0.61. Gas- l iquid  ch romatography  with 15% �9 :~ 
s i l icone oil "301" on C h r o m o s o r b  G as the s t a t ionary  phase  and hel ium as the gas  c a r r i e r  at 60 m l / m i n  and 
220 ~ gave a re tent ion  t ime  of 4 rain. 

1 - (3 ,4 -Dimethoxypheny l ) - l - aminomethy leyc lopen tane  (IV). A solution of 46.2 g (0.2 mole) of ni t r i le  III  
in 200 ml  of t e t r ahyd ro fu ran  was added dropwise  with s t i r r i ng  in the cour se  of 20 min  to a solution of 15.2 g 
(0.4 mole7 of LAH in 520 ml  of absolute e the r .  The mix tu re  was ref luxed on a wa te r  bath for  12 h and de -  
composed ,  with i c e - w a t e r  cooling, with 50 ml  of wa te r .  The mix tu re  was f i l tered,  and the res idue  on the 
f i l t e r  was washed with 300 ml  of e the r  and dr ied  with anhydrous sodium sulfate .  The res idue  a f t e r  r emo v a l  
of the solvent  was vacuum dis t i l led to give 27.2 g (58%) of a product  with bp 148-150 ~ (0.5 ram), n~ 1.5498, 
d 2~ 1.0847�9 Found%: N 6 .1 ; MR  D 68.09. C14H21NO 2. Ca lcu la ted%:  N 5.9; MR D 67.75. The hydrochlor ide  
me l t ed  at 198-200 ~ ( a l coho l - e the r ) .  P a p e r  ch roma tog raphy  gave R f  0.71. 

1 - [R ' ,R" ,R"-Pheny lace t (benzTamidomethy l ] - l - (3 ,4 -d ime thexypheny l )eyc lopen tanes  (VI) (Table 17. A 
mix tu r e  of 0.1 mole  of amine IV and 0.11 mole  of anhydrous pyridine was added dropwise  with s t i r r ing  in 
the cour se  of 20 rain to 0 �9 mole  of acid chlor ide  V in 150 ml  of absolute benzene.  S t i r r ing  was continued 
for  30 rain, and the mix tu re  was then ref luxed on a wa t e r  bath for  6 h. At the end of the react ion,  the m i x -  
tu re  was t r e a t e d  with 5% hydroch lor ic  acid, wa te r ,  and 5% sodium carbonate  and dr ied with sodium sulfate .  
The solvent  was r emoved ,  and the res idue  was 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 u m  e ther  (1 : 17 to give an 
oil, c r y s t a l s ,  and a mix tu re  of them [2]�9 IR s p e c t r u m ,  c m - l :  3260 (NH); 1640 (C = O ) .  

1 -  JR' ,R" ,R"  -Phenyle thyl  (benzyl) a m i n o m e t h y l ] - l -  (3 ,4-dimethoxyphenyl)cyclopentanes (VII) {T able 2). 
Amines  VII we re  obtained by  reduct ion of amides  VI with LAH in e the r  as in [1]. IR spec t rum:  2720 cm -~ 
(NH+7. T h i n - l a y e r  ch roma tog raphy  with c h l o r o f o r m - e t h e r  (1 : 1) as the mobi le  phase  gave Rf  values  f rom 
0.65 to 0.75. 
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1_ [R, ,R, ,Rm _Phenyl (benzyl)_6,7_dimethoxy-l,2,3,4-tetrahydroisoquinoline-4-spirocyclopentane s (IX) 
(Table 3). A total of 0.12 mole of freshly distilled phosphorus oxychloride was added to a solution of 0.03 
mole of VI in 100 ml of anhydrous toluene, and the mixture was refluxed for 6 h. The solvent was removed, 
and the residue was decomposed with ammonium hydroxide, extracted with ether (3 x 100 ml), and dried 
with sodium sulfate. After removal of the solvent, the residue [0.022 mole (81%)] was dissolved in absolute 
ether and treated with an ether solution of hydrogen chloride up to pH 3. The precipitated dihydroisoquinol- 
ine hydrochloride (VIII) was decomposed with ammonium hydroxide to isolate the base, which was reduced 
with LAH, as in [2]. IR spectrum, cm-l: 1600, 1520 (tetrahydroisoquinoline). The Rf values obtained by 
paper chromatography ranged from 0.7 to 0.85. 

The IR spectra of mineral oil suspensions were obtained with a UR-10 spectrometer.  Thin-layer 
chromatography was accomplished on activity II aluminum oxide. Ascending paper chromatography on 
grade "S" paper from the Leningrad Factory was accomplished with butanol-acetic ac id-water  (10 : 1:3). 
Gas-liquid chromatography was accomplished with a "Tsvet-64" chromatograph. 

1. 

2. 

3. 

4. 
5. 
6. 
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