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IV.* SYNTHESIS OF 1-DIPHENYLMETHYL-4,6,7-SUBSTITUTED 

1,2,3,4-TETRAHYDROISOQUINOLINES AND THEIR ANALOGS 

A.  L .  M n d z h o y a n ,  ]~. L .  M a r k a r y a n ,  
L .  P .  S o l o m i n a ,  a n d  T. M. M a r t i r o s y a n  UDC 547.833.3:547.233.2 

Amides  IV, which a re  converted to 1-diphenylmethyl-4 ,6 ,7-subst i tu ted 1 ,2 ,3 ,4- te t rahydro-  
isoquinolines (II) by cyclizat ion and subsequent reduction with lithium aluminum hydride, 
were obtained by condensation of diphenylacetyl chloride with the corresponding substituted 
phenylethylamines (HI). Amines VI, the open analogs of the tetrahydroisoquinolines,  were 
synthesized by reduction of IV. 

In o rde r  to study the pharmacological  proper t ies  of severa l  isoquinoline derivat ives  we previously 
obtained 1,4,6,7-substi tuted tetrahydroquinolines of the general  s t ruc ture  I, where R l -  R 4 are  H and AlkO 
and n is 0 and 1 [1-3]. 

R ~ R2 

R ~ H Ri H 

R3 I I  

The goal of this r e sea rch  was to investigate the effect of an additional phenol group in the 1-benzyl -  
te t rahydroisoquinol ine derivat ives  on the pharmacological  activity. In par t icular ,  a study of the co rona ry -  
dilating and hypotensive proper t ies  is proposed for  compounds with the II s t ruc tu re  [1,2,6]o 

The s tar t ing alkoxyphenylaminomethylcyclopentanes [HI, R 1 = OAlk, R 2 = H, and X = ( -  CH 2-  )4 were 
synthesized by the methods in [1-3]. Dialkoxyphenylethylamines HI (R 1 and R 2 = OAlk and X = H 2) were ob- 
tained f rom the corresponding n i t r i les  [4] by reduction with hydrazine  hydrate.  

Amides IV (Table 1) were obtained by the condensation of equimolecular  amounts of the amine and 
diphenylacetyl chloride in the p resence  of pyridine. 

Compounds IV with X = (CH~) 4 (Table 1), which were isolated only in the fo rm of c rys ta l s ,  have a 
s t rong na r row  u (N-H)  band at 3350 cm -1 in their  IR spect rum.  However, in the case  of IV with X = H2, 
which were isolated as oils and c rys ta l s ,  the N - H  absorption is manifested as a broad band with two maxi-  
ma at 3220 and 3550 cm -1. This is due to the presence  of i somer ic  fo rms  of the amides [2]. The u (C = 0) 
band for  all of the amides is found at 1650 ~= 5 cm -1. 

*See [3] for  Communication HI. 
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Dihydroquinolines V, which, a f t e r  separa t ion  f r o m  the s ta r t ing  amide,  were  reduced with l i thium 
a luminum hydr ide  to the cor responding  te t rahydroquinol ines  (II), were  obtained by B i s c h l e r - N a p i e r a l s k i  
cycl izat ion of the amides .  All II were  isola ted as c rys ta l l ine  hydrochlor ides .  Thei r  IR and UV spec t r a  
a r e  c h a r a c t e r i s t i c  fo r  benzyl te t rahydro isoquinol ine  de r iva t ives .  

Amides  IV were  reduced  with l i thium a luminum hydride  in e ther  to obtain the open analogs of the 
te t rahydro isoquinol ines  viz . ,  amines  VI. The compounds were  i so la ted  as  the hydroch lor ides ,  which were  
r e c r y s t a l l i z e d  f r o m  a l coho l - e the r  (Table 3). 

The r e su l t s  of the pha rmaco log ica l  invest igat ions will be published sepa ra te ly .  

EXPERIMENTA L 

The IR and UV spectra were obtained under the direction of L. V. Khazhakyan, and the elementary 
analyses were performed by S. N. Tonakanyan. The IR spectra in mineral oil were obtained with a UR-10 
spectrophotometer. The UV spectra in alcohol were obtained with an SF-4 spectrometer. 

3,4-Dialkoxyphenylethylamines. These were obtained by hydrogenation of the corresponding nitriles 
[4] in alcohol with a fourfold excess of hydrazine hydrate in the presence of a nickel catalyst. The yields 
of the amines were 70-75g [5]. 

The synthes is  of amides  IV via the method in [2], viz. ,  by condensation of the amines  with acid at 
180-200 deg, gave low yie lds  of h a r d - t o - p u r i f y  products  because  of cons iderab le  res in i f ica t ion .  

3 -Methoxy-4-a lkoxyphenyle thy lamides  of Diphenylacet ic  Acid (IV. R i = OAlk, R 2 = OCHa, X = H2). A 
solution of 0.1 mole  of 3 -methoxy-4~alkoxyphenyle thy lamide  and 0.11 mole  of anhydrous pyridine in 50 ml 
of absolute  benzene  was added dropwise  to a solution of 0.1 mole of diphenylacetyl  chlor ide  in 80 ml  of 
absolute  benzene.  The mix tu re  was s t i r r e d  for  1 h and then ref luxed on a wa te r  bath for  3 h. Af te r  the 

TABLE i. 

R' 

CHaO 
C=HsO 
CsH~O 

i-CaHTO 
C4H90 

i-C4HgO 
H 

CHsO 
C2HsO 
C4HoO 

i-C4H90 

Compounds of the IV Type 

R 2 

CHaO 
CHaO 
CHaO 
CHaO 
CHaO cy o 

H 
H 
H 
It 

H2 
H2 
H2 
H2 
H2 
H2 

--(CH2)4-- 
--(CH2)4-- 
--(CH2)r 
--(CH2)4-- 
--(CH2)4-- 

Mp Empirical 
formula c i.l lc 

C24H25NOa 
C2sH~TNOa 
C~vqaoNOs 
C,2f, H29NOa 
CgrHaNOa 
C~THaNOa 
C=~HaNO 
C~H29NO2 
C28HaNO2 
CsoHasN02 
CaoHssNOz 

Fo.nd. !C.,c 

105--106 
113--114 
120--121 
94--95 

107--108 
90--91 

134--135 
138--139 
90--91 

ll0--111 
131--133 

77,0 
77,3 
77,2 
77,0 
78,1 
77,4 
84,3 
81,0 
80,8 
82,0 
81,5 

6,7 3,6 76,7 
7,3 3,8 77,0 
6,913,5177,3 
7,5i 3,5177,3 
7,1 3,0 77,6 
7,4 3,41 77,6 
7,6 4,1 ~4,5 
7,2 3,8 81,I 
7,6 3,8 81,3 
7,9 3,4 81,6 
7,8 3,41 81,6 

H N 

5713,7 89 
5'9 3,5190, 
7',2 3,4179 
7,2 / 3,4197 
7,4 3,3 / 96 
7,4 3,3/93 
7,3 3,7~81 
7,3 3,5] 48 
7,5 3,3194 
79 3,1] 99 
<9 3,1 / 
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T A B L E  2. C o m p o u n d s  o f  t h e  II T y p e  ( h y d r o c h l o r i d e s )  

RI R2 

CHzO ( C 

C~HsO C C: 

C~HzO ( C: 

i-C,HTO C C] 

C~H90 C C] 

i-C~HgO C C] 

H H 

CHsO H 

C~HsO H 

C4H~O H 

i-C4HoO H 

H2 

H2 

H2 

H2 

H2 

Hs 

--(CH~),-- 

--(CH2h-- 

--(CH2)4-- 

--(CH2h-- 

-- (CH~) 4-- 

Mp 

223c- 

g t  

242 
264-- 
2~ s 
23;- 

250-- 
251 

157-- 
158 

233-- 
234 

224-- 
225 

224-- 
226 

Empirical 
formula 

C~4H~sNO~ �9 HCI 

C~H~zNO~ - HCI 

C2~H~NOs, HCI 

C2~H~N02 �9 HCI 

C~TH~INO~ �9 HCI 

CsvH~,NO2 �9 HCI 

C~sH~rN �9 HCI 

CwHmNO �9 HCI 

C~sH~,NO �9 HC1 

C~oH~sNO �9 HCI 

C~oH~NO �9 HCI 

[ Found a/o Calc.,% 

72,6 

72,9 

73,8 

73,9 

73,9 

73,9 

80,3 

80,8 

77,6 

77,7 

77,3 

04833472 0080 
0 /80 37j 732 0880 
 4/79j36 736 7163 

3,5 42 

3,4 58 

3,3 50 

3,3 54 

3,1 34 

3,1 5(} 

3,5 3~ 

3,4 65 

3,2 37 

3,0 41 

3,0 38 

T A B L E  3. C o m p o u n d s  of  t h e  VI T y p e  ( h y d r o c h l o r i d e s )  

R' 

OCHa 

OC~Hs 

OC3H7 

i-OC~H~ 

OCM~ 

i-OC,H~ 

H 

OCH~ 

OC~Hs 
OC4H~ 

i-OC~H~ 

R' 

OCH~] 

OCH~ 

OCHs 

OCH~ 

OCHs 

OCHs 

H 

H 

H 
H 

H 

Mp 
Empirical 
formula C H CI N 

C a l c . ,  ~ ~,~ 

c H CI N 

H~ 

H2 

Ha 

H2 

H2 

H~ 

--(CH~)4-- 

--(CH~)4-- 

--(CH2)4-- 
--(CH~h-- 

--(CH2)4-- 

174-- 
175 

126-- 
127 

147-- 
148 

111-- 
112 

103-- 
104 

169-- 
170 

212--  

175-- 
177 

203-- 
205 

C24H~zNO~ �9 HCI 

C2sH29NO2, HCI 

C20Hs,NO2 �9 HCI 

C28H31NO~ �9 HC1 

C2rHs3NO~ �9 HC1 

C27H33NO~ �9 HC1 

C2~H29N �9 HCI 

C~zH31NO �9 HCI 
C~H33NO �9 HCI 

C3oHaTNO �9 HC1 

C~oH37NO �9 HC1 

72,4r 6,8 

73,017,6 

73,6] 7,6 

73,817,6 

73,717,8 

73,718,1 

79,118,1 

77, 3[7,2 

77,217,8 
77,5[ 7,9 

77,2t 8,2 

8,8 3,3 72,4 

8,9 3,9 72,8 

7,9 3,6 73,3 

8,5 3,7 73,3 

8,1 3,4 73,6 

7,7 2,9 73,6 

9,2 4,1 79,6 

7,9 3,7 76,8 

7,8 3,6 77,1 
7,6 3,1 77,6 

8,0 3,5 77,6 

7,0 8,9 3,5 41 

7,3 8,6 3,4 26 

7,5 8,3 3,2 16 

7,5 8,3 3,2 40 

7,7 8J3 3,1 54 

7,7 8,0 3,1 4& 

7,7 9,0 3,5 6(} 

7,6 8,413,3 t 22 

8,2 7.6 3,0 2(} 

u s u a l  w o r k u p  [1,3],  t h e  a m i d e  w a s  r e c r y s t a l l i z e d  f r o m  a c e t o n e - e t h e r  ( T a b l e  1). T h i n - l a y e r  c h r o m a t o g r a -  

phy on a c t i v i t y  II a l u m i n u m  o x i d e  wi th  a b e n z e n e - e t h y l  a c e t a t e  ( 5 : 1 )  m o b i l e  p h a s e  e x p o s e d  o n e  spo t .  T h e  

a v e r a g e  R f  v a l u e s  in t h i s  s e r i e s  w e r e  0 .45 • 0 .05.  I R  s p e c t r u m :  3320 �9 5, 3350 • 5 c m  -1 ( N - H ) ;  1645 :~5 
c m  -1 (C = O). 

1 - ( N - D i p h e n y l a c e t a m i d o ) m e t h y l - l - ( 4 - a l k o x y p h e n y l ) c y c l o p e n t a n e s  (IV, R '  = OAlk ,  R z = H, X = (CH2)4) . 

T h e s e  w e r e  o b t a i n e d ,  l i k e  t h e  p r e v i o u s  a m i d e s ,  f r o m  d i p h e n y l a c e t y l  c h l o r i d e  and  1 - a l k o x y p h e n y l - l - a m i n o -  
m e t h y l c y c l o p e n t a n e s .  T h e  a m i d e s  w e r e  r e c r y s t a l l i z e d  f r o m  b e n z e n e - p e t r o l e u m  e t h e r  ( T a b l e  1). T h i n -  

l a y e r  c h r o m a t o g r a p h y  on a c t i v i t y  II a l u m i n u m  o x i d e  e x p o s e d  o n e  s p o t  w i t h  an a v e r a g e  R f  v a l u e  of  0.70 • 
0 .03 in b e n z e n e - e t h y l  a c e t a t e  ( 5 : 1 ) .  I R  s p e c t r u m :  3350 • 5 c m  -1 ( N - H ) ;  1650 + 5 c m  - I  (C =0) .  

1-  D iphe  n y l m e t h y l -  6 - m e t h o x y -  7 -  a lk  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  s (II,  X = H 2, R 1 = OAlk ,  R 2 = OCH3 ) 
and  1 - d i p h e n y l m e t h y l -  7 - a l k o x y - 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  (II, X = - (CH~)A--, 
R t = OAlk ,  R 2 = H). T h e s e  w e r e  o b t a i n e d  v i a  t h e  m e t h o d  in [1-3]  by  r e f l u s i n g  0 .15 m o l e  o f  a m i d e  IV in 

1562 



toluene in the presence  of 40 g of phosphorus oxychloride in 3 g of phosphorus pentoxide. The hydrochlo-  
r ide  of V, which was conver ted to the base and reduced with lithium aluminum hydride in ether,  was i so-  
lated. The substances  were isolated in the fo rm of hydrochlor ides ,  which were r ec rys ta l l i zed  f rom e t h e r -  
alcohol (Table 25. Chromatography on brand "S" paper f rom the Leningrad factory with b u t a n o l - a c e t i c  
a c i d - w a t e r  (10 :1 :3 )  exposed one spot with Rf  0.84 �9 0.04. Chromatography in a th in - layer  of activity 
aluminum oxide with ch lo roform as the mobile phase exposed one spot with Rf  0+70 • 0.03 for  compounds 
+lth (CH2) 4 and with Rf  0.60 + 0.05 for  compounds with X = H 2 (Table 25. IR spect rum:  3300 -~ 20, 1570~= 
5, 1600 ~- 10, + 6 2 0 -  5 c m  -1. U V s p e c t r u m :  ~ m a x 2 8 0 - ~  6 ( l o g e  3.55 :~ 0.55); ~ m i n  250 �9 3 n m  log 
3.1 + 0.055. 

N- (fi-Diphenylethyl)-N- (3-methoxy- 4-alkoxyphenyl)ethylamines (VI, X = H~, R 1 = OAlk, R 2 = OCH~) 
and 1-(N-f l -Diphenylethylaminomethyl)-  1- (4~-alkoxyphenyl)cyclopentanes (VI, X = - (CH2)c, R ~ = OAlk, 
R 2 = H)~ These compounds were obtained by reduction of amides IV with lithium aluminum hydride and" 
ether via the method in [1-3]. They were isolated as the hydrochlor ides ,  which were r ec rys ta l l i zed  f rom 
a lcohol - -e ther  (Table 35. 

1 ~ 

2+ 

3. 

4. 
5. 
6. 
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