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6,7-Dimethoxy-1,2,3,4-tetrahydroisoquinoline-4-spirocyclopentane was obtained by condensa- 
tion of 3,4-dimethoxyphenyl-1-(aminomethyI)cyclopentane with formalin. The corresponding 
amides, which were reduced to ter t iary  amines, were synthesized by reaction of the latter 
with the acid chlorides of substituted benzoic and phenylacetic acids. Substituted dibenzo[a,- 
g] quinolizines, isoindolo [1,2-a] isoquinolines, and 1- (3,4 -dimethoxyphenyl) -1-[ (6,7 -dimethoxy- 
1,2,3,4-tetrahydro-2-isoquinolinyl)methyl]cyclopentane were synthesized, respectively,  by 
condensation of 1 -aryl  (or aralkyl) -6,7 -dimethoxy-1,2,3,4-tetrahydroisoquinoline-4-spirocyclo- 
pentanes and their open analog - 1- {3,4-dimethoxyphenyl)-l- {3,4-dimethoxyphenylethylamino- 
methyl)cyclopentane - with formalin. 

In a continuation of our research  on the preparation of various isoquinoline derivatives [1,2] in order  
to study their biological propert ies ,  we synthesized a number of N-substituted tetrahydroisoquinolines (IV 
and Vrff) and their  derivatives (VI) -ana logs  of isoindoloisoquinolines and berbines. 
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6,7-Dimethoxy-1,2,3,4-tetrahydroisoquinoline-4-spirocyclopentane (ID, which was obtained by con- 
densation of 1-{3,4-dimethoxyphenyl)-l-(aminomethyl)cyclopentane (I) [2] with formalin, was used as the 
starting material  for the synthesis of IV. The corresponding amides III (Table 1), which were converted 
to ter t iary  amines IV (Table 2) by reduction with lithium aluminum hydride, were synthesized by reaction 
of equimoleeular amounts of II with the acid chlorides of substituted benzoic and phenylacetic acids. 

The isoindoloisoquinoline and berbine (dibenzo[a~g]quinolizine) derivatives (VI) (Table 3) were syn- 
thesized by condensation of 1-aryl  (or aralkyl)-6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline-4-spirocyclo- 
pentanes (V) [2] with formalin in the presence of hydrochloric acid. (See following page.) 

However, VIII was synthesized under the same conditions by condensation of 1-{3,4-dimethoxyphenyl)- 
1-{ [2- {3,4-dimethoxyphenyl)ethyl]aminomethyl}cyclopentane (VII) [2] with formalin. In this case, e lect ro-  
philic substitution [3] may proceed via two directions (Aand B). In view of the fact that only one substance 
was detected by chromatography, rigorous proof of pr imary closing of the A type with the formation of VIII 
was necessary.  We accomplished the alternative synthesis of this compound. The corresponding amide 
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TABLE 1. 2-Aralkylcarbonyl (or arylcarbonyl)-6  ,7-dimethoxy-1,2 ,3 ,4-  
tetrahydroisoquinol ine-4-spirocyelopentanes  fill) 

H 
H 

CHsO 
H 

CHsO 
CHaO 

R' 

H 
CHaO 

c ~ o  

CH~O 
CHsO 

R" 

H 
CHaO 

n nap. *C 

1 113--114 
1 Oily 

1 120--121 
123--124 
130--131 

0 144--145 

Empirical 
formula 

C23H2"/NOa 
Cg4H29NO4 

C=sHs~NOs 
C2=H=~NOa 
C~H~oNO~ 
C=~Hs~NO~ 

Found, % Calculated,  % 
c H N c ~ 7 

75,4 
72,7 

70,4 
75,0 
70,3 
68,2 

7,2 3,8 75,6 
7,2 3,7 72,9 

7,6 3,4 [70,6 
7,0 3,8 175,2 
6,9 3,3 [70,I 
7,0 3,2 J68,0 

7,4 3,8 
7,4 3,5 

7,4 3,3 
7,2 4,0 
7,1 3,4 
7,1 3,2 

- -  Yield, % 

81 
95 

84 
95 
94 
97 

TABLE 2. 2 - A r a l k y l - 6 , 7 - d i m e t h o x y - 1 , 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 -  
spirocyclopentane Hydrochlorides (IV) 

R R' R'" n 

CHsO 
H 

CHsO[CHsO/ H 
CH~O [ cmo  l cmo  

rap. ~ 

172--173 
202--203 
192--193 
219--220 
198--200 
197--198 

] Found, % Calc. ,  % ~- 

formula c IH N C1 C iH  ] N i 
4 

. . . . . . . . . . . . .  I - - [  . . . . . . . . . . . . . . .  

I C23H29NO2"HCI 71,2 8,0 3,7 9,3 71,2 7,8 3,6 9,1 95 
C24tt31NOa ttCI 688 75 32 85[690 77 33 85 83 
C..sI-tasNO4" HCI 67 3] 7,8 3 0 8 1167,2} 7,7] 3 1 7,9 75 
C22H~TNO2"HCl 70,8 7,7 3,8 9,7 70,6 7,5 3,7 9,5[ 98 
C24HaINO4. HCI 66,817,6 3 4 8,3 66 4 7,4 3,2 8,1 82 
CasHssNOs-HCI 64,5[ 7,2)30 7,41642717,4 3,0[ 7,6169 

TABLE 3. tIydroehlorides of Substituted 5 , 6 j 3 , 1 3 a - T e t r a h y d r o - 8 H -  
dibenzo[a ~g]quinolizines (VI, n = 1) and 5 ,6 ,8 ,12b-Tetrahydroiso-  
indolo[1,2-a]isoquinolines (VI, n = 0) 

I 
R . R' R" n 

H I H H 
H CH~O ' H 11 

CHsO CHsO H i 
H I H / H I 

CHsO CHsO[ H 
CH30 tCH30 ICHsO I 0 

rap, ~ 

t85--186 
172~174 
213--214 
158--160 
225--226 
23t--232 

Empirical 
formula 

C~sHszNO2.HC[ 
C24H29NOs-HCI 
C25Hs~NO4'HCI 
C22H25NO2"HCI 

Found, % 

c H 

71,21 7,1 
69,11 7,1 
67,117,1 
70,916,9 

Ce4H29NO4.HCI 66,817,2 
C2sHa~NO~-HCI !64,8 i 7,0 

3,4 
3,5 
3,0 
3,8 
3,1 
2,9 

Calc., % 

CI C H N CI 

941713 73136 92 
8,7 69,3 7,313,418,5 
7,8 67,31 7,2 3,1 7,9 
9,4 71,0i 7,0 3,7 9,5 
83 667 7,0132 8,2 
719 65,0 6,8 3,0 7,7 

>~ 

70 
62 
84 
72 
83 
76 

CH)O~ C i i 3 0 ~ / ~  

(CHJ,, . CI120~ (Ctl2)".~. R" 

R R' R 
R' 

Y VJ 

(XI), the reduction of which led to the tert iary amine (which proved to be identical to VIII), was obtained by 
reaction of 6 ,7-dimethoxy-1,2 ,3 ,4-tetrahydroisoquinol ine  (IX) with the acid chloride of 3 ,4-dimethoxyphenyl-  
cyc lopentane- l -carboxyl ic  acid (Xb). (See scheme on following page.) 

The pharmacological  propert ies  of the hydrochlorides of IV, VI, and VIII were studied. In experiments 
on the isolated heart of a rabbit [4], it was established that all of the preparations in dilutions of  1 �9 10 -6 and 
1 �9 10 -s m g / m l  lead to a considerable  decrease  in the al imentary fluid from the coronary v e s s e l s .  To study 
the direct  effect of  the preparations on the tonus, amplitude, and frequency of  spontaneous contractions and 
on the refractor period of the myocardium,  we investigated the isolated spontaneously contracted auricle 
of the heart of a rabbit [5]. It was found that the preparations ~n the same dilutions) raise  the tonus of the 
myocardium of  the auricle  of  the heart of the rabbit without affecting the rest  of its function. In e x p e r i -  
ments on intact rats [6], it was established that the preparations do not have antiarhythmic action. 
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E X P E R I M E N T A L  

T h e  IR spec t ra  of  m i ne ra l  oil (IV) suspens ions  and ch lo ro fo rm solutions CcI and XI) were  recorded  
with a UR-10 spec t rophotorae te r  by L. V. Khazhakyan. Th in - l ayer  ch romatography  was c a r r i e d  out on a 
fixed l aye r  of act ivi ty-II  a luminum oxide. The following s y s t e m s  were  used:  A) b e n z e n e - a c e t o n e  (4:1), 
]3) c h l o r o f o r m - e t h e r  (1:1). 

6 ,7 -Dime thoxy-1 ,2 ,3 ,4 - t e t r ahydr~176176  spi rocyclopentane  (II). A 9-mi (0.06 mole) sample  
of 20% formal in  was added dropwise  with s t i r r ing  to 10 g (0.04 mole) of amine  I, a f t e r  which the mix tu re  
was heated on a boi l ing-water  bath for  1 h. It was then cooled, and 40 ml of benzene was added. The aque-  
ous l aye r  was ex t rac ted  with benzene (twice with 30-ral por t ions) ,  and the benzene was removed  by d i s t i l l a -  
tion. The res idue  was d isso lved  in 10 g of 20% hydrochlor ic  acid,  and the solution was evapora ted  to d ryness  
on a wa te r  bath. The c rys ta l l ine  res idue  was d isso lved  in 20 mi  of wa te r ,  and the solution was made  alkaline 
with 20% po ta s s ium hydroxide solution to pH 10-11. The mix tu re  was ext rac ted  with e ther  (twice with 30-ml 
port ions) .  The e ther  ex t rac t s  were  dr ied with sodium sulfa te ,  the solvent was r emoved  by dis t i l la t ion,  and 
the res idue  was vacuum-dis t i l led  to give 7.2 g (68%) of  a product  with bp 158-160 ~ (0.5 ram),  mp 62-63 ~ and 
R f  0.79 [ascending ch romatography  on S pape r  f r o m  the Leningrad Factory  in butanol - a c e t i c  a c i d - w a t e r  
(10:1:3)]. IR spec t rum:  3260 c m  -1 (Nil). Found: C 73.5; H 8.3; N 5.5%. C15H2iNO 2. Calculated:  C 73.3; 
H 8.5; N 5.7%. The hydrochlor ide  had mp 238-239 ~ [ a l c o h o l - e t h e r  (2:1)]. 

2 -Ara lkylcarbonyl  (or a ry lcarbonyl )  -6 ,7 -d imethoxy-1 ,2  ,3 ,4 - t e t r ahydro i soqu ino l ine -4 - sp i rocyc lopen-  
tanes  (lid (Table 1). These  compounds were  obtained by condensation of equlmolecular  amounts  of  II with 

' the acid chlor ides  of subst i tuted phenylacet ic  and benzoic acids in the p r e s e n c e  of pyr id ine  as  in [2]. Amides  
Ill were  isola ted in the f o r m  of oils  and c ry s t a l s  [2, 7].  The c rys ta l l ine  amides  were  r ec ry s t a l l i z ed  f r o m  
b e n z e n e - p e t r o l e u m  ether  (1:1). The identical c h a r a c t e r  of the oily and c rys ta l l ine  products  was proved by 
TLC ( s y s t e m  A). The Rf values  of the amides  was 0.6 * 0.1. IR spec t rum:  1640 cra -1 (amide  CO). 

2 -Ara lky l -6 ,7 -d i rae thoxy-1 ,2 ,3 ,4 - te t rahydro isoquino l ine-4-sp i rocyc l0Pentane  s (IV) (Table 2). These  
compounds were  obtained by reduct ion of amides  Ill  with l i th ium a luminum hydride as in [8]. The hydro-  
chlor ides  of amines  IV were  r ec ry s t a l l i z ed  f r o m  a l c o h o l - e t h e r  (1: 2). The Rf value was 0.77 -~ 0.03 (sys-  
t em B).  The IR s pec t rum  did not contain the C = O absorpt ion  band of an amide  group. 

I-tydrochlorides of Substituted 5 ,6 ,13 ,13a-Tet rahydro-8  H-dibenzo [ a ~g] quinolizines (VI, n = 1) and 9,10 ,-  
l l ,5 ,6 :8 ,12b-Te t rahydro iso indoio[1 ,2-a ] i soquino l ines  (VI, t{-: 0). A 2--ml sma~ple of a'3-6~0 so lu t ionof~ormai in  
was addedflo a solution of 2.4 g of  V in 20 ml  of methanol ,  and the mix tu re  was allowed to stand at  r oom 
t e m p e r a t u r e  for 3 days ,  a f t e r  which 16 ml  of 15% hydrochlor ic  acid was added, and the mix tu re  was ref luxed 
for  30 rain. The alcohol was r emoved  by dis t i l la t ion,  and the res idual  hydroch lor ide  was r ec rys t a l l i z ed  
f rom a l c o h o l - e t h e r  (1:2) (Table 3). Rf 0.78 �9 6".02 ( s y s t e m  ]3). The IR s p e c t r u m  did not contain an N}1 
absorpt ion  band. 

}1ydrochloride of 1 - (3,4-Dimethoxyphenyl) - 1 -  [ (6 ,7-dimethoxy-1,2 ,3 ,4- te t rahydro-2- isoquinol inyl )  - 
methyl] cyclopentane (VIII). A. This  compound,  with rap 183-184 ~ [ a l c o h o l - e t h e r  (1:2)] and Rf 0.78 (sys-  
t e m  ]3), was  obtained in 70% yield by the method desc r ibed  above.  The IR spec t rum did not contain an NIt 
absorp t ion  band. Found: C 67.0; }I7.4; N3.0;  C1 8.1%. C25I-I33NO4.}1C1. Calculated:  C1 67.1; }17.6; N 
3.1; C1 7.9%. 

626 



B .  Compound XI was reduced  with l i thium aluminum hydride  by the method in [ 8] to give a product  
(76%) with mp 181-182 ~ and Rf (TLC) 0.79 (system B). 

1- (3 ,4-Dimethoxyphenyl)eyclopentane- l -carboxyl ic  Acid {Xa). A mixture  of 26 g (0.1 mole) of 1-cyano-  
1-(3 ,4-dimethoxyphenyl)cyclopentane and 22.8 g (0.4 mole) of potass ium hydroxide in 80 ml of water  was 
heated at 150 ~ in a rocking autoclave for  24 h. Acid Xa was precipi ta ted  by the addition of 1570 hydrochlor ic  
acid to give 20.3 g (74~) of a product  with mp 140-141 ~ {from benzene).  Found: C 67.1; It 7.1%. C~4ttI80 ~. 
Calculated: C 67.2; tt 7.3~. 

1- (3 ,4-Dimethoxyphenyl)cyclopentane- l -carboxyl ic  Acid Chloride (Xb). A mix ture  of 25 g (0.1 mole) 
of acid Xa and 14.3 g (0.12 mole) of thionyl chlor ide in 200 ml of benzene was refluxed for 6 h, a f te r  which 
the solvent was removed  by dist i l la t ion,  and the res idue  was vacuum-diStilled to give 16.4 g (61%) of a p rod -  
uct  with bp 165-168 ~ (0.5 ram). Found: C1 13.4%. CI4tI~C103. Calculated: C1 13.2%. 

2- (3,4-Dimethoxyphenylcyclopentanecarbonyl)-6,7--dimethoxy-1,2,3,4-tetrahydroisoquiuoline (XI). This 
compound was obtained by the method used to p r ep a re  III by condensation of equimolar  amounts of IX [a] 
and Xb i n t h e p r e s e n c e  of pyridine.  The product ,  with mp 119-120 ~ [ b e n z e n e - p e t r o l e u m  ether  (1:1)] and Rf 
0.61 (system A), was obtained in 80% yield.  IR spec t rum:  1630 cm -1 (C = O). Found: C 70.3; H 7.2; N 
3.2;. C25tt3INO 5. Calculated: C 70.5; I t7 .3;  N 3.3~. 
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