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The condensation of 1-(p-alkoxyphenyl)-l-aminomethylcyclopentanes 
with dimethoxyphenylacetic acid has given the corresponding amides 
(ILl) which were isolated in the form of two isomers. The Bischler- 
Napieralski cyclization of the amides XtR converted them into 7- 
alkoxy-1-(3', 4'- dimethoxybenzyl)-4-spirocyclopentane-8, 4-dihydro- 
isoquinolines (V), and reduction with the aid of lithium aluminum 
hydride into the amines IV. The reduction of the dihydroisoquinolines 
V gave the tetrahydro derivatives VI. 

In a preceding  communica t ion  we have desc r ibed  
7-a lkoxy-1-  (p-a lkoxyphenyl ) -4-sp i rocyclopentane-  
1, 2, 3, 4 - t e t rahydro i soqu ino l ines  and the i r  noncyel ized 
analogs,  which proved to be pharmacologica l ly  active 
subs tances .  Continuing our inves t iga t ions ,  we have 
obtained 7 - a l k o x y - l - ( 3 ' ,  4 ' - d ime thoxybenzy l ) -4 - sp i r o -  
cyclopentane-1,  2, 3, 4 - t e t r ahydro i soqu ino l ines  (VB and 
the i r  analogs IV. 

The h igh - t empera tu re  eondensat ion [2 ] of dimethoxy-  
phenylacetic acid (l-I) [3] with 1-(p-alkoxyphenyl)-  
1 -aminomethylcyc lopentane  [4, 5] gave the co r r e spond -  
ing 1- (4 ' - a lkoxypheny l ) - l - (3  ", 4"-d imethoxyphenyl -  
ace tamidomethyl)cyclopentanes  1/I (Table 1). 
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Almost  all  the amides  were  isolated in the form of 
two i s o m e r s - - a  liquid and a c rys t a l l i ne  one. It was to 
be expected that the i s o m e r i s m  was due e i ther  to the 
p re sence  of different  s t ruc tu ra l  f o rms  of the amides  
[6, 7] o r  to the exis tence of c i s - t r a n s  i s o m e r s  [8, 9]. 

In the subsequent  reac t ions  involved in the e l i m i n a -  
t-ion of the amide  group, the individual  i s o m e r s  gave 
ident ical  products .  In pa r t i cu la r ,  the cyel iza t ion and 
reduct ion of the i s o m e r i c  amides  ll'I (R = CH 3, CzH 5, 
C3H 7) gave ident ical  subs tances  VI and IV. The IR spec-  
t r a  of the amides  synthes ized conf i rmed the i r  s t r u c -  

*For  par t  I, see [1]. 

tu re  completely.  In the 3340-3300 cm -1 region,  the 
spec t ra  has absorpt ion  bands of an NH group, and at 
1640-1650 cm -1 those of an arnide C==O group. The 
IR spec t ra  of the i somer i c  amides  conf i rm the i r  iden-  
t i ty.  However, the individual  i s o m e r s  differ somewhat 
in the na ture  of the curve  in  the region of the band of 
the amide NH. Thus, while one of the i s o m e r s  has a 
sharp peak, the other  has a smal l  shoulder  in  addition 
to the main  peak. At the same t ime,  the ma in  peaks 
a re  displaced by about 10 cm -1, which is obviously 
explained by the exis tence  of c i s - t r a n s  i s o m e r i s m  in 
the amides  [8, 9]. No more  detai led study of the amide 
i s o m e r i s m  was c a r r i e d  out within the f r amework  of 
the p resen t  invest igat ion.  

The reduct ion of the amides  IlI with l i thium a l u m i -  
num hydride gave the secondary  amines  IV, whichwere  
cha rac te r i zed  in the fo rm of the i r  sa l t s  (Table 4). The 
B i sch le r -Nap ie ra l sk i  eycl izat ion of the amides  gave 
the dihydroisoquinol ines  V, some of which could be 
cha rac te r i zed  in the form of t he i r  hydrochlor ides  (Ta-  
ble  2). Some of the dihydroisoquinol ines  V (R = C2H ~, 
C3H ~) were  used in the following stage without i so l a -  
t ion.  Reduction of the dihydro der iva t ives  with l i th ium 
a luminum hydride in ethereal  solution gave the 7 - a l -  
koxy-1-  (3 ', 4 ' -d imethoxybenzy l ) -4 - sp i ropen tane-1 ,  2, 3, 
4 - te t rahydro i soqu ino l ines  VI, which were  cha rac t e r -  
ized in the form of the i r  hydrochlor ides  (Table 3). The 
IR spec t ra  of the te t rahydro isoquinol ines  showed the 
absorpt ion  bands cha rac t e r i s t i c  for  t e t r ahydro i so -  
quinoline in the 1600, 1520 cm -1 regions .  There  a re  
two weak peaks in the 2675 and 2720 cm -1 regions 
which a re  cha rac t e r i s t i c  for the ~NH2 + group. 

All the compounds IV-VI  synthes ized  were  sub-  
jected to pharmacologica l  t e s t s  in the form of the i r  
sa l ts .  The subs tances  re l ieved the cont rac t ion  of the 
i so la ted  in tes t ine  caused by b a r i u m  chloride in con-  
cen t ra t ions  of 1 • 10 -6 and 1 x 10 -~ by from 10 to 100% 
and in concent ra t ions  of only 1-2  mg/kg  bodyweight 
of an an imal  they br ief ly  lowered the a r t e r i a l  p r e s -  
sure .  

EXPERIMENTAL 

I-(4 U Alkoxyphenyl)- I-(8 ", 4"- dimethoxyphenylacet amidomethyl)- 
cyclopentanes fIII) (see Table 1). k mixture of equimolecular amounts 
of 8, 4-dimethoxyphenylacctic acid and 1-aminomethyl-l-(4'-alkoxy- 
phenyl)cyclopentane was heated in an open flask to 185-200" C. The 
mixture was stirred at this temperature for 30-40 rain, by which time 
the evolution of water vapor had ceased completely. After cooling, a 
sixfold volume of benzene was added and the resulting solution was 
washed successively with 5% hydrochloric acid, water, and 10~ sodium 
carbonate solution. Then it was dried with sodium sulfate and the ben- 
zene was distilled off. The residue was crystallized from a mixture of 
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Table 1 

1- (4-Alkoxyphenyl) - 1- (3 ", 4 "-dimethoxyphenyIae etamidomethyI) ey -  
clopentanes (III) 

CHa 

C2H~ 

n-C.~H7 

i-CzH7 

n-QH9 

i-C4H~ 

Mp, ~ 

90--91 
Oil 

~103--104 
91 - -  92 

121--122 
73--75 

98~9 

86--87 
Oil 

Oil 

R~ 

0.55 
0.54 

0.60 
0.64 

0.54 
0.66 

0.58 
0.58 

0.74 
I I 0.76 

0,74 

Empirical 
formula 

C=aH29NO4 

C~4Ha,NO4 

C~sHaaNO~ 

C~sHi5NO4 

C~6HasNO4 

C=6H~sNO4 

Found, % Calculated, % 

c I .  . 
I 

71,95 ! 7.76 3.50 
72.23 i 7.80 3.2! 

72 36 i' 8.00 3.40 
72,63 i 7.89, 3.55 

72.721 8.68 3.72 
72.74 ~ 8.75 3.33 

73.03 8.92 3.71 
73.0 8.86 3.70 

73.50 8.20 3.20 
73.16 i 8.42 3.~2 
73.63! 8.51 13.20 

C H N 

72.03 7.62 3.65 

72.5I 7,85 3.52 

72.98 8 .80  3.40 

72.98 8.80 3.40 

73.37 8.29 3.28 

73.37 8 .29  3.28 

Yield, 
% 

48 
47 

66.8 
8.8 

2.8 
72.7 

2 
92 

50,6 
39.4 

95 

Table 2 

Hydroehlorides of 7- alkoxy- i- (3 ~, 4 ~-dimethoxyb enzyl)-4-spiro cy- 
elopen~ane-3, 4-dihydroisoquinolines (V) 

CH~ 

i-CaHr 

n-C4H9 
i-C,H9 

Mp, ~ 

104--105 

93--95 

95--96 
99--100 

Empirical 
formula 

C2aH2rNOa �9 HCI 

' C25Ha'NOa �9 HCI 

C26HazNOz �9 HCI 

' C26HaaNO~ �9 HC1 

t Found, % .I Calculated, % 

68.73 702 3.48 882 68.711 7.15 3.72 8.25 I [ 

69.84 758 3.40 8.06 69.83!7s 3.25 8.24 

70.3317.72 3.15 7.98 70.21 7.50 ]3.21 8.26 

70.51 7.85 ~2.80 !8.18 70.33 7.72/3.15/7.98 

Yield, 
% 

32.7 

36.1 

45,1 

725 

Table 3 

Salts of the 7-Alkoxy-1-  (3', 4 W-dimethoxybenzyl)-4-spiroeyelopen- 
tane-1 ,  2, 3, 4- te t rahydroisoquinol ines  (VI) 

HC[ 

\oR  

CHa 
C2H~ 

n-CaHr 
i-CaHr 
n-C4H9 
i-C4H9 

*Oxalate. 

Mp, ~C 

109--II0 
74--75 

184--185 
108--tl2 
106--107 
99--100 

129--130 

Empirical 
formula 

[ Found, % Calculated, % 
Yield, 

% 

I I ,68.26 750 68.38 748 ~ ~618771oo 70 
I 

C2~HaaNOa-HCI 169.2917-9613-01 !782169"501793t324 - -  , 38 
8,26 ] 70 C25Ha3NOa. HCl 69.571792 314 8 2j6950 793 3124 8.26 60 

C~6H~oNO3.HCl 170.23; 8.041a ~7 C 8.37 ,70.01, 8.13 31417.94 60 
Cz6H3~NO3- HCI 170081 8.28 1 3.38 ] 7 8 3 t  J 70.011~ 8.13 } 3"14. I 7.94 60 
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T a b l e  4 

S a l t s  o f  1 - ( 4  ' - A l k o x y p h e n y l ) -  1 -{ [ f i -  (3 ", 4 " - d i m e t h o x y p h e n y l )  e t h y l J -  

a m i n o m e t h y l } - c y c l o p e n t a n e s  (IV) 

CH3 
C=Hs 
n-C~Hz 
i-C3Hz 
n-C4H9 
i-C4H9 

Mp, ~ 

115--116 
150--151 
55--56 

I60--161 
64--65 
60--62 

I Found, % Empirical 
f . . . .  la C I H I N_I Cl . . . .  

ba,8t7.5113,30 
C2~HsaNO3. C2Hg34166.0517.71 [ 310  
C~H~sNO3-C4HeOsc]63.96 7.63 2',37 - -  
C~HasNO3 �9 CeH204 b 66.49I 7 ,50245 
C~H3zNOa �9 C4H608 c 64.207,8012,75 
C~H~NO3' HC1 a 69.831 8.21 ] 3,00 I ~ 4  

Calculated, % 

C I H I N ! CI 

58.07[7.943.447.~98"74 55.94[ 7.452.95 - -  
53.601 7.54 2.55 
56.5017,65 2.83 
54.151 7,71 2.49 
59,701 8.54 3.12[ . 1 

Yield, 
% 

74 
7t 
30 
63 
60 
41 

aHydrochloride, bOxalate. CTartrate. 

acetone and ether (1 : 1), and the noncrystallizing part was purified on 
a column of alumina of activity II. The substances were deposited on 
the column with benzene and eluted with a mixture of benzene and 
acetone (3 : 1), 50-ml fractions being collected. The fractions were 
monitored by thin-layer chromatography on alumina (activity II), with 
benzene-e thy l  acetate (1 : 1) as the mobile phase. The crystals iso- 
lated after chromatography were reerystallized from a mixture of ace- 
tone and ether (1 : 1). iR spectra, cm-t :  NH) 3300, 3340; C-----O in 
amides) 1640, 1650 cm - t .  

7- Alkoxy- I-(3', 4'-dimethoxybenzyl)- 4-spirocyclopemane - 3, 4- 
dlhydroi$oquinolines (V) (Table 2). A solution of 0.03 mole of Ill in 
80 ml  of anhydrouS toluene was treated with 0.1 mole of freshly-dis- 
tilled phosphorus oxychloride and 0.03 mole of phosphorus pentoxide. 
The mixture was boiled for 10-12 hr. After the solvent had been dis- 
tilled off, the residue was decomposed with 25% aqueous ammonia 
solution, extracted with ether or benzene (3-4  x 50 ml), and dried 
with anhydrous sodium sulfate. After the solvent had been distilled off 
the residue was dissolved in absolute ether and treated with an ethereal 
solution of hydrogen chloride. The hydrochloride that deposited was 
purified by reprecipitation from a mixture of ethanol and ether or was 
used in the following stage directly without purification. 

7-Alkoxy- 1-(3 ', 4 '-dimethoxybenzyl)-4-spirocyclopentane- I,  2, 3, 
4-tetrahydroisoquinolines (VI) (Table 3). The hydroehloride of a di- 
hydmisoqulnoline V obtained in the preceding experiment was treated 
with 25% aqueous ammonia and extracted with ether, and the extract 
waS dried with anhydrous sodium sulfate and the solvent was distilled 
off. Then 0.01 mole of the base V so obtained in 20 ml of anhydrouS 
ether was added over 20 rain to a solution of 0.02 mole of lithium 
aluminum hydride in 30-50 m1 of absolute ether. The mixture was 
stirred at room temperature for 30 rain, boiled in the water bath for 
5 -6  hr, and decomposed with 5 ml of water. The precipitate was 
filtered off and washed with 30 ml of ether, and the ethereal solution 
was dried with anhydrous sodium sulfate. Then it was filtered and the 
solvent was distilled off to give a resinous base. The latter was con- 
vetted into the hydrochloride which was purified by reprecipitation. 
IR spectra, cm- l :  1600-1610, 1510-1520, 2675, 2720. 

Salts of l-(4'-A1koxyphenyl)-l-~[~-(3", 4"-dlmethoxyphenyl)-  
ethyl]aminomethyl}cyclopentaues (IV) (Table 4). The amines were 

obtained by the reduction of the amides III with li thium aluminum 
hydride in ethereal solution as described previously [1]. The oily amines 
were isolated in the form of salts by mixing ethereal solutions of the 
amines and acids. 

The IR spectra were recorded on a UR-IO instrument in paraffin oil 
by L. V. I<hazhakyan and I. A. Gyul'baryan. 
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