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SYNTHESIS OF 4- 12- (DIMETHYLAMINO) ETHYL-2-I4C I PHENOL 

( HORDENINE- a - 4C ) 
C. A. Russo and E. G .  G r o s  
Departamento de &<mica Orgcinica, Facultad de Ciencias 
Exactas y Naturales, Universidad de Buenos Aires ,  Pab. 2, 
Ciudad Universi taria,  1428 Buenos Aires ,  Argentina. 

SUMMARY 
4- I Z-(Dimethylamin0)ethy1-2-~~C I phenol  (hordenine-a-14C) 
has  been s y n t h e s i s e d  i n  t h r e e  s t e p s  from 114Clpotassium 
cyan ide  and p-benzyloxybenzyl c h l o r i d e  which i n  t u r n  w a s  
ob ta ined  i n  f o u r  s t e p s  from p-hydroxybenzoic a c i d .  

Key Words : H ~ r d e n i n e - a - ~ ~ C ,  Tyramine-a-14C, Syn thes i s .  

I n  a n  a t t empt  t o  c l a r i f y  t h e  d e t a i l s  of t h e  me tabo l i c  deg rada t ion  of t h e  

a l k a l o i d  hordenine i n  p l a n t s  ('") we needed hordenine l a b e l l e d  a t  t h e  carbon 

a t o  t h e  dimethylamino group. The r e q u i r e d  compound w a s  syn thes i sed  as fol lows:  

me thy la t ion  of phydroxybenzo ic  a c i d  (L) produced t h e  methyl ester (2) t h a t  

w a s  t r e a t e d  wi th  benzyl  c h l o r i d e  t o  p r o t e c t  t h e  pheno l i c  hydroxyl group 

as i t s  benzyl  e t h e r  (2). Lithium aluminum hydr ide  r e d u c t i o n  of 2 gave t h e  

p b e n z y l o x y b e n z y l  a l c o h o l  (4) t h a t  w a s  i n  t u r n  i n t o  t h e  

corresponding c h l o r i d e  (2). Treatment of compound 2 w i t h  I 14Clpotassium 

cyanide i n  dimethyl  su lphox ide  a t  room. a f f o r d e d  t h e  n i t r i l e  

(6) (9) i n  e x c e l l e n t  y i e l d .  C a t a l y t i c  hydrogenat ion of compound 5 i n  a c i d i c  

c o n d i t i o n s  (10-12) gave l a b e l l e d  tyramine hydroch lo r ide  (7) which upon r e d u c t i v e  

me thy la t ion  i n  t h e  p re sence  of f ~ r m a l d e h y d e " ~ )  a f f o r d e d  t h e  t i t l e  product  (g) 
wi th  an  o v e r a l l  r a d i o a c t i v e  y i e l d  of 80%. 

(3,4)  
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Marion Sal. (14) have r e p o r t e d  t h e  s y n t h e s i s  of t y r a m i n e - ~ ' ~ C  hydroch lo r ide  

(1) bu t  fo l lowing  a more d i f f i c u l t  p rocedure  and w i t h  much lower chemica l  and 

r ad iochemica l  y i e l d s .  Bes ides ,  t h e  s y n t h e s i s  of 4- I2-(dimethylamino)ethyl-l- 

phenol ( h ~ r d e n i n e - B - ~ ~ C )  h a s  been r e p o r t e d  i n  t h e  l i t e r a t u r e  

14 
C 1 

(15) . 
EXPERIMENTAL 

Mel t ing  p o i n t s  are u n c o r r e c t e d .  NMR s p e c t r a  w e r e  r eco rded  a t  60 MHz, and mass 

s p e c t r a  a t  70 e V .  I R  s p e c t r a  were r e g i s t e r e d  as  K B r  d i s p e r s i o n s .  R a d i o a c t i v i t y  

w a s  measured by l i q u i d  s c i n t i l l a t i o n  coun t ing .  
14 

d i s s o l v e d  i n  d r y  d imethyl  su lphox ide  (20 ml)  and t o  t h i s  s o l u t i o n  I14Clpotassium 

cyan ide  (80.9 mg; 1 mCi) w a s  added, and t h e  mix tu re  w a s  k e p t  a t  room t empera tu re  

f o r  90 min. I t  w a s  t hen  poured i n t o  water (100 ml)  and e x t r a c t e d  w i t h  methylene  

c h l o r i d e  (4  x 50 ml ) .  The o r g a n i c  e x t r a c t  w a s  washed w i t h  w a t e r  (5 x 50 ml) and 

d r i e d .  Evapora t ion  of t h e  s o l v e n t  gave a s o l i d  (315 mg) i d e n t i c a l  (m.p., TLC, 

IR) t o  u n l a b e l l e d  Z-(p-benzyloxyphenyl) a c e t o n i t r i l e  of m.p. 68-69'C. I R :  2250, 

1620, 1580, 1510, 1250, 815, 745 and 700 c m - l .  NMR (CDC13-TMS): 6 3.61 (s, 2H, 

-CH -CN), 5.03 ( s ,  2H, -CH - O ) ,  6.93 and 7.23 (ddm, 4H, J=9 Hz, d i s u b s t i t u t e d  

phenyl )  , 7.35 ( s ,  5H, CH2-CC5). MS (m/e, %): 223 (M+, 6 ) ,  91 (100) .  S p e c i f i c  

a c t i v i t y :  0 .63  mCi/mmol. 

2-(p-Benzyloxyphenyl) a c e t o n i t r i l e - 1 -  C ( 6 ) .  Compound 2 (314 mg) w a s  

-2 -2 

Tyramine-a-14C Hydrochlor ide  ( 7 ) .  Compound 5 (313 mg) w a s  d i s s o l v e d  i n  

a b s o l u t e  e t h a n o l  (30 m l ) ,  concen t r a t ed  h y d r o c h l o r i c  a c i d  (0.36 ml)  w a s  added, 

and t h e  mix tu re  w a s  hydrogenated  over  10% pa l l ad ium on c h a r c o a l  a t  room 

tempera ture  and a tmospher ic  p r e s s u r e  f o r  24 h .  The r e a c t i o n  mix tu re  was f i l t e r e d  

t h e  s o l i d  w a s  washed w i t h  e t h a n o l  (2  x 1 m l ) ,  and t h e  f i l t r a t e  w a s  c o n c e n t r a t e d  

t o  about  3 m l ;  a d d i t i o n  of methylene  c h l o r i d e  and pe t ro leum e t h e r  gave a 

c r y s t a l l i n e  p roduc t  (173 mg) t h a t  w a s  i d e n t i f i e d  as tyramine  h y d r o c h l o r i d e  by 

comparison w i t h  a n  a u t h e n t i c  s t a n d a r d  (TLC, TR,  MS). TR: 3100, 1620, 1500, 1230 

and 840 cm-'. NMR (D20-DSS): 6 2.7-3.4 (m, A B2 sys tem,  4H, -CI$-CF2-), 6.92 

and 7.23 (ddm, 4H, J=9  Hz, -C&-). MS (16'13) (m/e, %):  137 ( 4 1 ) ,  108 ( l o o ) ,  
107 ( 8 3 ) ,  91 (13 ) ,  7 7  (58) .  S p e c i f i c  a c t i v i t y :  0.62 mCi/mmol. 

Hordenine-a-14C ( 8 ) .  Compound 2 (172 mg) w a s  d i s s o l v e d  i n  e t h a n o l  (20 ml) 

c o n t a i n i n g  40% formaldehyde (0.3 ml) and t h e  s o l u t i o n  w a s  hydrogenated  over  

10% pal lad ium on c h a r c o a l  a t  room t empera tu re  and a tmosphe r i c  p r e s s u r e  f o r  16 h. 

The c a t a l y s t  w a s  f i l t e r e d  o f f  and washed w i t h  e t h a n o l .  Evapora t ion  o f  t h e  

s o l v e n t  a f f o r d e d  a r e s i d u e  t h a t  w a s  d i s s o l v e d  i n  methanol  (25 ml) and 

evapora t ed  a g a i n ;  t h i s  procedure  w a s  r e p e a t e d  4 t i m e s  i n  o r d e r  t o  e l i m i n a t e  

t h e  paraformaldehyde .  The r e s i d u e  (176 mg) w a s  t a k e n  i n  c o n c e n t r a t e d  ammonia 

( 2  ml) and evapora t ed .  The f i n a l  r e s i d u e  w a s  p u r i f i e d  by s u b l i m a t i o n  ( 5  x 10  

t o r r ,  100-105°C) y i e l d i n g  compound 8 (145 mg, 89%) of c o n s t a n t  s p e c i f i c  

a c t i v i t y  of 0.63 mCi/mmol. I ts  p h y s i c a l  p r o p e r t i e s  (TLC, I R ,  MS) w e r e  i d e n t i c a l  

t o  t h o s e  of an  a u t h e n t i c  s t a n d a r d .  I R :  3100, 2700, 1620, 1520, 1240 and 840 cm- 

-4 
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NMR (CD OD-TMS): 6 2.92 (s ,  6H, N-C€13), 2.7-3.5 (m, A2B2 system, 4H, -CC2-CFl2-) 
6.80 and 7.15 (dd 4H, J=9 Hz, -C H -); (TFA acid-WS): 6 3.08 ( s ,  6H, CE3-N) 

3 

AB’ 6 4  
3.0-3.8 (m, A2B2 system, 4H, -CH -CH -), 7.11 (ddAB, 4H, J=9 Hz, -C H -1. 
MS(16’17) (m/e, W ) :  165 ( 6 ) ,  121  ( 9 ) ,  107 ( 1 4 ) ,  91 ( 9 ) ,  7 7  (18 ) ,  65 ( 7 ) ,  58(100) .  

-2 -2 6-4 
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