
238 KHIMIYA GETEROTSLKLICHESKIKH SOEDINENII 
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1-(3' -Bromo-4' - methoxybenzyl)- 6- methoxy- 7 -hydroxy-N-methyl- 
i, 2, 3, 4-tetrahydroisoquinoline is synthesized. It is an intermediate 
in preparing bisbenzylisoquinoline alkaloids of the gaiatin and dauri- 
tsin type. 

Bisbenzylisoquinoline alkaloids of symmetrical 
structure, along with alkaloids of the isochondoden- 
drine group, also represented by gaiatin VIII, includ- 
ing an optically inactive compound were isolated from 
Kashmir Cisspelos pareira [2]. Its methiodide is a 
powerful nerve blocking agent like tubocurarine [3[. 
Because of this property its clinical use has been 
suggested [4]. 

We have developed synthesis of l-(3~-bromo-4 '- 
methoxybenzyl)-6 -methoxy-7-hydr oxy-N-methyl-i, 
2,3,4-tetrabydroisoquinoline (VII), which is a basic 
intermediate in preparing gaiatin and alkaloids of the 
dauritsin group. The synthesis of this compound is 
also interesting from the point of view of studying the 
effect of substituents on properties and reactivity of 
compounds of the group being investigated. Compound 
VII was synthesized by the following route: 

f l - (3-Methoxy-4-hydroxyphenyl )e thy lamides  of 3 ' -  
b romo-4 ' - a lkoxypheny lace t i e  acids (III) a re  obtained 
by condensing f l - (3 -methoxy-4-hydroxyphenyl )e thy l -  
amine (I) with e s t e r s  of 3 - b r o m o - 4 - a l k o x y p h e n y l -  
acet ic  acid (H). The dihydroxy der iva t ive  III ( R = R ' =  
= H) is obtained f rom the fi - ( 3 - m e t h o x y - 4 - h y d r o x y -  
phenyl) e thylamide of 4~-hydroxyphenylacet ic  acid 
(IV, R= H) by brominating with dioxane bromide. It 
is of interest to note that under similar conditions, 
the 4'-benzyl ester (IV, R=CHxC6Hs) gives only an 
inclusion compound with bromine. The free hydroxyl 
group at position 4 was acetylated, and then the ace- 
tyl derivative III (R=COCH3, R'=CH3, CH2C6H~)was 
eyclized by phosphorus oxyehloride in chloroform 
solution. The resultant l-(3'-bromo-4'-alkoxyben- 
zyl)-6-methoxy-7-acetoxy-3,4-dihydr ois oquinoline s 
(V, R = COCH3, R' = CH3, CH2C~Hs), were converted 
into methiodides VI (R = COCH3, R w = CH3, CH2C6Hs), 
the first of which was reduced and saponified to I-(31- 

bromo-4~-methoxybenzyl)-6-methoxy-7-hydroxy-N- 
methyl-l, 2,3,4-tetrahydroisoquinoline (VII). The 
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*For  P a r t  XVI see [1]. 

l i t e ra tu re  synthes is  of this compound,  via the c o r -  
responding  7-benzy l  der iva t ive ,  d i f fers  in that  y ie lds  
a re  low, and the final p roduc t  was c h a r a c t e r i z e d  only 
as a p ic ra te  [5]. 
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~ - ( 3 - M e t h o x y - 4 - h y d r o x y p h e n y l ) e t h y l a m i d e  of 3 t 
b r o m o - 4  f - m e t h o x y p h e n y l - a c e t i c  ac id  (III, R ~  H, R I-- 
= CH3). A m i x t u r e  of 5.9 g f l - ( 3 - m e t h o x y - 4 - h y d r o x y -  
phenyl)  e thy l amine  and 4.2 g e thyl  3 - b r o m o - 4 - m e t h -  
oxypheny lace ta t e  was hea ted  and s t i r r e d  under  N at  
180 ~ for  40 rain in the p r e s e n c e  of 4 d rops  of p y r i d i n e  
c a t a l y s t .  Af te r  coo l ing  the r e a c t i o n  p roduc t s  we re  
t r i t u r a t e d  with d ry  e t h e r  (40 ml) ,  the c r y s t a l l i n e  
p r e c i p i t a t e  s e p a r a t e d  off and r e c r y s t a l l i z e d  f r o m  
i s o - P r O t t  + benzene  (1:2). Yield  6.2 g (57.8%), m p  
124 .1-125 .3  ~ , Found:  C 54.53; H 4.8; Br  20.05; 19.91; 
N 3.22%. Ca lcu la t ed  for  ClsH2oBrNO 4 : C 54.82; H 5.0; 
Br  20.3; N 3 .55~.  

/3 -(3 - M e t h o x y - 4 - a c e t o x y p h e n y l ) e t h y l a m i d e  of 3 t - 
b r o m o - 4 t - m e t h o x y p h e n y l a c e t i c  ac id  (III, R==CH3). A 
m i x t u r e  of 6.2 g f l - ( 3 - m e t h o x y - 4 - h y d r o x y p h e n y l ) -  
e t h y l a m i d e  of 3 ' - b r o m o - 4 r - m e t h o x y p h e n y l a c e t i c  ac id ,  
19.2 ml  py r id ine ,  and 4.5 ml  Ac20 was hea ted  for  2 h r  
at  98-100  ~ The p y r i d i n e  and e x c e s s  Ac~O were  v a -  
c u u m - d i s t i l l e d  off, the r e s i d u e  t r e a t e d  with anhydrous  
e t h e r  (20 ml) ,  the subs t ance  which c r y s t a l l i z e d  out 
was s e p a r a t e d  off, and d r i e d ,  y i e ld  3.8 g (55.9%), mp  
108.2-109.50 (ex i s o - P r O H ) .  Found:  Br  18.61; N 
3.16%. Ca l cu l a t ed  for  C20H22BrNOs: Br  18.35; N 3.30%. 

- ( 3 - M e t h o x y - 4 - h y d r o x y p h e n y l ) e t h y l a m i d e  of 3 ' -  
b r o m o - 4 t - b e n z y l o x y p h e n y t a c e t l c  ac id  (III, R---H, R ~ 
~CH2C~-Is), Th is  was  p r e p a r e d  f rom f l - ( 3 - m e t h o x y - 4 -  
h y d r o x y p h e n y l ) e t h y l a m i n e  and e thyl  3 - b r o m o - 4 - b e n z y l -  
oxypheny lace t a t e  under  condi t ions  s i m i l a r  to those  
d e s c r i b e d  for  the 4 ' - m e t h o x y  d e r i v a t i v e  III(R =H, R'  
= CH3). Yie ld  55.6%, m p  123-124  ~ (ex i s o - P r O H ) .  
Found:  C 61.12; H 5.10; N 3.17%. Ca lcu l a t ed  for  
C24H24BrNO4: C 61.28; H 5.15; N 2.98%. 

/3-(3 - M e t h o x y - 4 - a c e t o x y p h e n y l ) e t h y l a m i d e  of 3 t_ 
b romo-4W-benzy loxypheny lace t i c  ac id  (III, ~ C OCHs, 
R t-- CH2C 6H5). P r e p a r e d  f rom fi-(3 - m e t h o x y - 4 - h y -  
d roxypheny l )  e t h y l a m i d e  of 3 Y - b r  o m o - 4  ~ - b e n z y l o x y -  
pheny l ace t i c  ac id  by  ace ty l a t i on ,  s i m i l a r l y  to the  4 ' -  
me thoxy  analog.  Yield  78.6%, m p  125 .0 -125 .1  ~ (ex 
i s o - P r O H ) .  Found:  C 61.17; H 5.09; Br  15.98; N 
2.76%. C a l c u l a t e d  for  C26H26BrNOs: C 60.94; H 5.12; 
Br  15.59; N 2.73%. 

/3 - (3 - M e t h o x y - 4 - h y d r  opheny l ) e thy l amide  of 3 ' -  

b r o m o - 4  t - h y d r o x y p h e n y l a c e t i c  a c id  (III, R-- R t=  H). 
2.0 g f l - ( 3 - M e t h o x y - 4 - h y d r o x y p h e n y l ) e t h y l a m i d e  of 
4 ' - h y d r o x y p h e n y l a c e t i c  a c id  (rap 108-110 ~ ex ben-  
zene + i s o - P r O H  1:4) and 1.65 g d ioxane  b r o m i d e  w e r e  
mixed ,  when the m i x t u r e  l iquef ied  (3 min).  Hea ted  at  
85 ~ it so l id i f i ed .  It was t r e a t e d  with 35 ml  e t h e r ,  and 
r e c r y s t a l l i z e d  f rom 12 m l  EtOH, y ie ld  0 .88  g (53.3%), 
m p  176-178  ~ . Found:  C 53.90; H 4.64; Br  22.08; N 
3.79%. C a l c u l a t e d  for  C17H18BrNO4: C 53.72, H 4.76; 
Br  22.06; N 3.68%. 

The b r o m i n a t i o n  of the f i - ( 3 - m e t h o x y - 4 - h y d r o x y -  
pheny l )e thy lam ide of 4 ' - b e n z y l o x y p h e n y l a c e t i c  a c id  
(W) was  e f f ec t ed  s i m i l a r l y .  A m o l e c u l a r  compound 
with b r o m i n e  was i so l a t ed .  C o l o r l e s s  c r y s t a l l i n e  
c o m p o u n d . . M  p 1 2 5 . 5 - 1 2 6 . 2  ~ (ex EtOH, AcOH, n i t r o -  
m e t h a n e ,  a n d M e E t  ketone) .  Found:  C 55.39; 55.31; 
H 4.30; 4.28; N 2.72; 2.91%. Ca l cu l a t ed  for  C24H~504N. 

�9 0 .7Br2:  C 55.24; H 4.95; N 2.78%. On hea t ing  with 
w a t e r ,  the compound was de c ompose d  into the s t a r t i ng  
c om portents. 

1 - ( 3 ' - B r o m o - 4 ' - m e t h o x y b e n z y l ) - 6 - m e t h o x y - 7 -  
a c e t o x y - 3 , 4 - d i d h y d r o i s o q u i n o l i n e  (V, R-- COCHs, R'  = 
= Ctt3). A so lu t ion  of 3.0 g f l - ( 3 - m e t h o x y - - 4 - a c e t o x y -  
pheny l )e thy lamide  of 3 ' - b r o m o - 4 ' - m e t h o x y p h e n y l a c e t i c  
ac id  in 50 m l  d ry  CHC13 was hea ted  for 2 hr  30 rain 
(ref luxing) with 5.4 ml  POC13 under  N. The CHC[~ 
and e x c e s s  POCI 3 we re  v a c u u m - d i s t i l l e d  off, and the 
v i scous  r e s i d u e  t r i t u r a t e d  with d ry  e the r  (50 ml) ,  
then with w a t e r  (5 x 20 ml) ,  unt i l  a powdery  m a s s  
r e s u l t e d .  R e c r y s t a l l i z a t i o n  f rom EtOH (8 ml)  in the 
p r e s e n c e  of a few d rops  of HC1 have a c o l o r l e s s  c r y -  
s t a l l i ne  compound,  the h y d r o c h l o r i d e .  Yield  2.6 g 
(67.5%), m p  198.2-199 .1  ~ . Found:  C 52.58; H 4.81; 
N 3.20%. Ca lcu l a t ed  for  C20H20BrNO4; C 52.47; H 4.62; 
N 3.06%. 

Base  mp 9 8 . 7 - 9 9 . 2  ~ (ex EtOH + w a t e r ,  2:5).  
I- (3'-Bromo- 4'-benzyloxybenzyl)- 6-methoxy- 7- 

acetoxy-3, 4-dihydroquinoline (V, R = COCHs, R~ = 
ffi CH2CsH~).Prepared similarly. Hydrochloride, yield 

82.1%, mp 179.1-179.6 ~ (ex E+OH or dilute AcOH, 
1 : 1). Found: C 57.12; H 4.57%. Calculated for 

C~H24BrNO4 . HC1 �9 H20:  C 56.90; H 4.92%. 
Meth iodtde  of 1 -(3 ' - b r o m o - 4 '  - m e t h o x y b e n z y l ) - 6  - 

m e t h o x y - 7 - a c e t o x y - 3 , 4 Y - d i h y d r o i s o q u i n o l i n e  (VI, R =  
= C O C H 3 ,  R'--  CH3). A so lu t ion  of 0.8 g b a s e ,  1 - ( 3 ' -  
b r o m o - 4  ' - m e t h o x y b e n z y l ) - 6  -me thoxy  -7 - a c e t o x y - 3 ,  
4 - d i h y d r o i s o q u i n o l i n e  in 20 ml  MeOH was r e f luxed  
with 2 ml  MeI for  3 hr .  MeOH and e x c e s s  MeI we re  
v a c u u m - d i s t i l l e d  off. The r e s i d u e  was t r i t u r a t e d  with 
anhydrous  e t h e r  (25 ml) ,  and d r i e d  in a v a c u u m -  
d e s i c c a t o r .  A m o r p h o u s  subs t a nc e ,  y i e ld  1.1 g (94.3%), 
mp  140-152  ~ (def a t  92.5~ Found:  C 44.70; H 4.28; 
N 2.31%. Ca lcu la t ed  for  C2~H27BrINO4; C 45.02; 
H 4.14; N 2.50%. 

Meth iod ide  of 1 -(3 ' - b r o m o - 4 ' - b e n z y l o x y b e n z y l ) -  
6 - m e t h o x y - 7 - a c e t o x y - 3 ,  4 - d i h y d r o i s o q u i n o l i n e  (VI, 
R = C O C H 3 ,  Rt~-CHsCeHs), Th is  was  p r e p a r e d  s i m i -  
l a r l y  to the 4 ' - m e t h o x y  d e r i v a t i v e  VI (R= COCH3, 
R !=  CH3), y ie ld  45.7%, m p  202 .2 -203 .1  ~ (ex MeOH, 
AcOH, o r  ace tone) .  ]?ound: N 2.34%. Ca lcu l a t ed  for  

C27H27BrINO4; N 2.20%. 
1 - ( 3 ' - B r o m o - 4 ' - m e t h o x y b e n z y l ) - 6 - m e t h o x y - 7 -  

h y d r o x y - N - m e t h y l - 1 ,  2, 3 , 4  - t e t r a h y d r o i s  oquinol ine 
(VII). A so lu t ion  of 1.1 g me th iod ide  of 1 - { 3 ' - b r o m o -  
4 ' - m e t h o x y b e n z y l ) - 6 - m e t h o x y - 7 - a c e t o x y - 3 , 4 - d i h y -  
d r o i s o q u i n o l i n e  in 25 ml  d i lu te  (1:1) AcOH was r e -  
f luxed for  1 hr  with 5 m l  Zn dus t ,  and s t i r r e d .  The 
u n r e a c t e d  Zn was f i l t e r e d  off, the f i l t r a t e  cooled ,  and 
t r e a t e d  with 20 m l  s a t u r a t e d  aqueous  a m m o n i a  s o l u -  
tion. The p r e c i p i t a t e d  b a s e  was e x t r a c t e d  with e t h e r  
(75 ml ) ,  the e x t r a c t  d r i e d  over  Na2SO4, and the s o l -  
vent  d i s t i l l e d  off, g iv ing  a v i s c ous  oi ly m a s s  (1.45 g). 
The b a s e  was  s t i r r e d  for  12 h r  wi th  15 ml  1 N NaOH 
at  1 8 - 2 0  ~ unt i l  c o m p l e t e l y  d i s s o l v e d .  Then the r e -  
ac t ion  m i x t u r e  was n e u t r a l i z e d  with d i lu te  HCL (8 ml ,  
1:1), the p r e c i p i t a t e  f i l t e r e d  off, washed  with w a t e r ,  
and d r i ed .  Yie ld  0.35 g (47.7%), m p  8 4 . 3 - 8 5 . 5  ~ (de-  
comp) .  Found:  Br  20.50; N 3.80c~. Ca l cu l a t ed  for  

ClsH22BrNO3: Br 20.37; N 3.57%. 
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