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S U M M A R Y  

L o c a l  a n e s t h e t i c s  p r o c a i n e  a n d  t e t r a c a i n e  h a v e  b e e n  s p e -  

c i f i c a l l y - d e u t e r a t e d  i n  t w o  and  t h r e e  p o s i t i o n s ,  r e s p e c t i v e l y ,  f o r  

u s e  i n  d e u t e r i u m  n u c l e a r  m a g n e t i c  r e s o n a n c e  e x p e r i m e n t s .  The 

e x p e r i m e n t a l  p r o c e d u r e  i s  e i t h e r  new o r  an  a d a p t a t i o n  o f  e a r l y  

s y n t h e t i c  m e t h o d s .  
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INTRODUCTION 

The i n t e r a c t i o n  b e t w e e n  l o c a l  a n e s t h e t i c s  and  b i o l o g i c a l  

membranes has been  e x t e n s i v e l y  s t u d i e d  b u t  n o  d e f i n i t e  c o n c l u s i o n  

a b o u t  t h e i r  mechan ism o f  a c t i o n  has  been  r e a c h e d  ( 1 , 2 ) .  I n  o r d e r  

t o  b e t t e r  c h a r a c t e r i z e  t h i s  i n t e r a c t i o n ,  d e u t e r i u m  n u c l e a r  m a g n e t i c  

r e s o n a n c e  ( * H  N M R )  has  been  a p p l i e d  t o  a s y s t e m  composed o f  l o c a l  

a n e s t h e t i c s  p r o c a i n e  ( P R C )  and  t e t r a c a i n e  (TTC) i n  a p h o s p h o l i p i d  

m u l t i l a m e l l a r  d i s p e r s i o n  (3-5). T h i s  t e c h n i q u e  a l l o w s  t h e  v i s u a l -  

i z a t i o n  o f  b o t h  t h e  i s o t r o p i c  s p e c i e s  d i s s o l v e d  i n  w a t e r  and  t h e  

bound  s p e c i e s  i n t e r c a l a t e d  i n  t h e  p h o s p h o l i p i d  m u l t i l a m e l l a r  d i s -  

p e r s i o n s .  B o t h  t h e  p h o s p h o l i p i d  and  t h e  l o c a l  a n e s t h e t i c  can  b e  

s p e c i f i c a l l y - d e u t e r a t e d  a n d  t h e  e x t e n t  o f  o r d e r  e x p e r i e n c e d  b y  

e a c h  p a r t  o f  t h e  m o l e c u l e s  c a n  b e  e v a l u a t e d .  We d e s c r i b e  h e r e  

t h e  s y n t h e s e s  o f  s p e c i f i c a l l y - d e u t e r a t e d  p r o c a i n e  and  t e t r a c a i n e  
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u s e d  i n  t h o s e  e x p e r i m e n t s .  

To o u r  k n o w l e d g e ,  n o  r e c e n t  l i t e r a t u r e  e x i s t s  a b o u t  t h e  

s y n t h e s e s  o f  p r o c a i n e  o r  t e t r a c a i n e .  The m e t h o d s  u s e d  i n  t h i s  w o r k  

a r e  e i t h e r  b a s e d  on e a r l y  p r o c e d u r e s  o r  a r e  new ways t o  o b t a i n  

t h o s e  m o l e c u l e s .  The a m p h i p h i l i c  c h a r a c t e r  o f  t h e s e  l o c a l  a n e s -  

t h e t i c s  as w e l l  as  t h e  i o n i z a t i o n  o f  t h e i r  a m i n o g r o u p s  s o m e t i m e s  

c o m p l i c a t e  t h e  s y n t h e t i c  p r o c e d u r e s .  The s t r u c t u r e s  o f  d e u t e r a t e d  

p r o c a i n e  a n d  t e t r a c a i n e  a r e  t h e  f o l l o w i n g :  

X 
,CY2 - C H 3  

I t  
0 C Y 2  - C H 3  

- o - C H 2  - C H 2  - N, 

X 

P r o c a i n e - d 2  (PRC-d2) ,  X = 2H,  Y = H 

P r o c a i n e - d ,  (PRC-d,), X = H ,  Y = 2 H  

Z 3 C  - CH, - C H 2  - CH, - 
0 

T e t r a c a i n e - d 2  ( T T C - d 2 ) ,  x = 2 ~ ,  y = H ,  z = H 

T e t r a c a i n e - d 3  (TTC-d,), x = H ,  y = H ,  z = Z H  

T e t r a c a i n e - d ,  (TTC-d, ) ,  x = H, y = Z H ,  z = H 

E X  P E R I MENTAL 

P r o c a i n e  h y d r o c h l o r i d e  a n d  t e t r a c a i n e  h y d r o c h l o r i d e  w e r e  

p u r c h a s e d  f r o m  Sigma C h e m i c a l  Company. D i m e t h y l a m i n e - d ,  ( 9 9 %  d )  

a n d  d e u t e r i u m  o x i d e  (99 .7% d)  w e r e  o b t a i n e d  f r o m  M e r c k ,  S h a r p  a n d  

Dohme. p - N i t r o b e n z o y l c h l o r i d e  and  d i m e t h y l a m i n o e t h a n o l  w e r e  p u r -  

c h a s e d  f r o m  Eas tman .  A l l  o t h e r  p r o d u c t s  w e r e  a n a l y t i c a l  r e a g e n t  

g r a d e .  

I H  and  1 3 C  N M R  s p e c t r a  w e r e  r u n  on  a V a r i a n  EM-360 and  



SpeciJically-deuterated Procaine and Tetracaine 1199 

on a Var i an  CFT-20, r e s p e c t i v e l y .  Mass a n a l y s i s  was per formed on a 

F inn igan  31000 mass s p e c t r o m e t e r .  

P r o c a i n e - d 2  and T e t r a c a i n e - d 2  

P r o c a i n e  or  t e t r a c a i n e  ( 5  g )  were r e f l u x e d  i n  D20 (100  m l )  

w i t h  3 -4  d r o p s  o f  D C 1  f o r  p e r i o d s  r a n g i n g  from 48 t o  96 hour s  f o r  

t h e  f o r m e r ,  and of  24 hours  f o r  t h e  l a t t e r .  The r e a c t i o n  was 

fo l lowed  by IH N M R  u n t i l  most of t h e  s i g n a l  due t o  t h e  a r o m a t i c  

p r o t o n s  o r t h o  t o  t h e  n i t r o g e n  had d i s a p p e a r e d .  Water was e v a p o r a t e d  

under  vacuum and t h e  r e s i d u e  r e c r y s t a l l i z e d  from a b s o l u t e  e t h a n o l :  

m . p . ,  P R C - d Z - H C l  157"C, TTC-dzSHCl 146-9"C; a n a l y s i s :  T T C - d 2 . H C 1  

c a l d . ,  C 59.49, H 8 . 3 8 ,  N 9.25, C 1  11 .70 ,  found ,  C 58.99, H 8 .48 ,  

N 9 .12 ,  C 1  11 .88 ;  PRC-d2.HC1 c a l d . ,  C 57 .03 ,  H 8 . 1 0 ,  N 1 0 . 2 3 ,  

C 1  12 .95 ;  found ,  C 56 .61 ,  H 7 . 9 3 ,  N 10 .09 ,  C 1  1 2 . 7 2 ;  bo th  compounds 

g r e a t e r  t h a n  90% d from 1 3 C  N M R .  

P r o c a i n e - d 4  

Diace tamide  was f i r s t  p r e p a r e d  by add ing  a c e t y l  c h l o r i d e  

( 7 8 . 5  g; 1 .0  mole)  t o  a c e t a m i d e  ( 6 0  g ;  1 .0  mole) i n  a c e t i c  a n h y d r i d e  

(100  g ;  1 . 0  m o l e ) ,  w h i l e  s t i r r i n g  and h e a t i n g  under  a r e f l u x  con- 

d e n s e r .  A w h i t e  s o l i d  s e p a r a t e d  s l o w l y  from t h e  s o l u t i o n  and hydro- 

gen c h l o r i d e  was e v o l v e d .  A f t e r  t h ree  h o u r s ,  t he  r e a c t i o n  mixture 

was coo led  s l i g h t l y  and benzene (300  ml)  was added .  The y e l l o w  

hygroscop ic  s o l i d  was removed by f i l t r a t i o n .  Benzene was removed 

by d i s t i l l a t i o n  o n  a s team b a t h  a n d  a c e t i c  a c i d  by p u m p i n g  on a 

vacuum l i n e ,  t o  y i e l d  a c r y s t a l l i n e  p r o d u c t .  The c r u d e  d i a c e t a m i d e ,  

( 6 0  g ;  m . p .  77-78OC) was p u r i f i e d  by vacuum s u b l i m a t i o n  under  0.02 m m  

Hg from a b a t h  h e a t e d  t o  65OC. The ha rd  w h i t e  c r y s t a l s  me l t ed  a t  

80-81 " C .  

The d i a c e t a m i d e  was r educed  t o  t h e  l a b e l l e d  amine wi th  

l i t h i u m  aluminum d e u t e r i d e  i n  e t h e r .  Twen ty - f ive  grams ( 0 . 2 5  mole) 

of subl imed d i a c e t a m i d e  i n  e t h e r  were added d ropwise  (100  m l )  t o  a 

s u s p e n s i o n  of l i t h i u m  aluminum d e u t e r i d e  ( 1 0 . 0  9 )  i n  450 m l  of 
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a b s o l u t e  e t h e r  a n d  t h e  r e a c t i o n  m i x t u r e  was s t i r r e d  f o r  1 0  h o u r s .  

The c o m p l e x  s a l t  and  e x c e s s  d e u t e r i d e  w e r e  decomposed b y  c a r e f u l  

a d d i t i o n  o f  3 N h y d r o c h l o r i c  a c i d  u n t i l  t h e  r e a c t i o n  m i x t u r e  was 

a c i d i c .  The e t h e r  was t h e n  e v a p o r a t e d ,  and  t h e  r e s i d u e  made a l k a l i n e  

b y  a d d i t i o n  o f  5 0 %  s o d i u m  h y d r o x i d e  b e f o r e  d i s t i l l a t i o n  w i t h  s t e a m .  

The d i s t i l l a t e  was c o l l e c t e d  i n  20  m l  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  

d i l u t e d  w i t h  60 m l  o f  w a t e r .  The d i s t i l l a t e  was f r e e d  o f  w a t e r  and  

e x c e s s  a c i d  i n  t h e  r o t a r y  e v a p o r a t o r  u n d e r  r e d u c e d  p r e s s u r e .  The 

r e s i d u e  was d i s s o l v e d  i n  300 m l  c h l o r o f o r m  and  d i s t i l l e d  f o r  a z e o -  

t r o p i c  e l i m i n a t i o n  o f  t h e  r e s i d u a l  s o l v e n t .  Suspended  ammonium 

c h l o r i d e  was r e m o v e d  b y  f i l t r a t i o n  a n d  t h e  r e s i d u a l  c h l o r o f o r m  

e v a p o r a t e d .  The y i e l d  o f  l i g h t  b r o w n  d i e t h y l a m i n e - l , l , l '  , l ' - d 4  

h y d r o c h l o r i d e  was 2 2 . 5  g .  

The f r e e  b a s e  was o b t a i n e d  b y  a d d i n g  50% s o d i u m  h y d r o x i d e  

t o  t h e  s a l t  i n  an e v a c u a t e d  s y s t e m  and  c o n d e n s i n g  t h e  l i b e r a t e d  base  

i n  a t r a p  c o o l e d  i n  d r y  i c e .  The  diethylamine-l,l,l',l'-d4 was 

d r i e d  o v e r  a f e w  p e l l e t s  o f  p o t a s s i u m  h y d r o x i d e  and  r e d i s t i  l e d  i n t o  

a n o t h e r  t r a p .  The y i e l d  was 10 .0  m l  (mass a n a l y s i s :  85% d 4  6.5% d,, 

m i n o r  amoun ts  o f  d 2  and  d l ) .  

Diethylamine-l,l,l',lt-d4 ( 1 0  m l ,  0 . 1 0  m o l e )  was r e a c t e d  

f o r  one  h o u r  w i t h  an e q u i m o l a r - a m o u n t  ( 5  m l ,  0 .10  m o l e )  o f  e t h y l e n e  

i c e  t e m p e r a t u r e  ( 6 ) .  The 

( 5 0 - 6 0 ° C )  f o r  20 h o u r s  and  

e t h a n o l  was d i s t i l l e d  on  a 

D i e t h y l - 1  ,1 ,1 '  ,1 

d i s s o l v e d  i n  d r y  b e n z e n e  ( 

o x i d e  c o n t a i n i n g  one d r o p  o f  w a t e r  i n  a r o u n d  b o t t o m  f l a s k ,  a t  d r y  

f l a s k  was t h e n  h e a t e d  i n  a w a t e r  b a t h  

f i n a l l y  t h e  d i e t h y l - 1  ,1 ,1' , l ' - d 4 - a m i n o -  

vacuum l i n e .  

- d 4 - a m i n o e t h a n o l  ( 7  g ,  0.06 m o l e )  was 

00 m l )  t o  w h i c h  was added  p - n i t r o b e n z o y  

c h l o r i d e  c r y s t a l s  ( 1 5  g ,  0.08 m o l e )  f o l l o w e d  b y  r e f l u x  f o r  one h o u r .  

A f t e r  c o o l i n g ,  t h e  c r y s t a l s  w e r e  f i l t e r e d  a n d  washed w i t h  benzene .  

The r e s u l t i n g  2-diethyl-l,l,l',l'-d4-aminoethyl-4-nitro- 

b e n z o a t e  was d i s s o l v e d  i n  m e t h a n o l ,  t h e  s o l u t i o r \  p l a c e d  i n  a 
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r e d u c i n g  a p p a r a t u s  w i t h  0 . 2  g p l a t i n u m  o x i d e  and shaken  under 25 p . s . i .  

o f  hydrogen f o r  3. 15  h o u r s .  T h e  p l a t i n u m  was removed by f i l t r a t i o n ,  

t h e  methanol e v a p o r a t e d  unde r  reduced  p r e s s u r e ,  and p roca ine -d ,  

r e c r y s t a l l i z e d  from a b s o l u t e  e t h a n o l  (m.p. 153-5"CY 85% d from l H  NMR; 

a n a l y s i s :  C 56 .89 ,  H 8 . 0 2 ,  N 10 .36 ,  C T  1 2 . 7 2 ) .  

T e t r a c a i  ne-d,  

A s o l u t i o n  of 3 - c h l o r o p r o p e n e  (60  g ,  0 . 8  mole)  and d i b e n -  

z o y l p e r o x i d e  ( 2 . 0  g )  i n  b romot r i ch lo romethane  (300  m l )  was h e a t e d  

u n d e r  r e f l u x  f o r  s i x  h o u r s .  Excess  b romot r i ch lo romethane  was then  

removed under  reduced  p r e s s u r e  ( 6 . 0  m m  Hg) i n  a r o t a r y  e v a p o r a t o r .  

The r e s i d u e  was f r a c t i o n a t e d  i n  a Vigreux  column w i t h  p a r t i a l  t a k e -  

o f f  s t i l l h e a d  under  0 .1 -0 .2  mm Hg and c o l l e c t e d  i n  a r e c e i v e r  

coo led  i n  i c e - w a t e r .  The y i e l d  of 3-bromo-1,1,1,4-tetrachlorobutane 

was 188  g ( b . p .  46"C/0.1 mm' Hg). 

A c e t i c  a n h y d r i d e  (100  ml)  was shaken  i n  a s e p a r a t o r y  funne l  

w i t h  deu te r ium o x i d e  ( 1 0 . 0  m l )  t o  remove t r a c e s  of a c e t i c  a c i d .  I t  

was t h e n  s t i r r e d  i n  a 250 I Q ~  round bottomed f l a s k  w i t h  deu te r ium 

o x i d e  ( 2 1  m l )  t o  which a d rop  of  a c e t y l  c h l o r i d e  had been added .  

The s o l u t i o n  was s l o w l y  h e a t e d  t o  b o i l i n g  t o  g e n e r a t e  a c e t i c  a c i d - d l .  

In  a 500 ml round-bottomed f l a s k  f i t t e d  w i t h  a thermometer ,  

a s e p a r a t o r y  f u n n e l ,  and r e f l u x  condense r  t o  which a s p i r a l  t r a p  and 

a d r y i n g  t u b e  were c o n n e c t e d ,  were p l a c e d  z i n c  d u s t  ( 5 0 . 0  g )  and 

a c e t i c  a c i d - d l  ( 7 5  m l ) .  The s p i r a l  t r a p  was immersed i n  a Dewar 

c o o l e r  w i t h  d ry  i c e .  1,1,1,4-tetrachloro-3-bromobutane ( 6 0 . 0 9 ,  0.22 

mole)  was added d ropwise  t o  t h e  s t i r r e d  z i n c  d u s t  and a c e t i c  a c i d - d l .  

A n  e x o t h e r m i c  r e a c t i o n  occured  w i t h  e v o l u t i o n  of  d e u t e r a t e d  b u t e n e .  

The r a t e  of a d d i t i o n  of  h a l i d e  was a d j u s t e d  t o  keep t h e  r e a c t i o n  

m i x t u r e  a t  80-90"C. When t h e  addition of h a l i d e  was comple t ed ,  t h e  

a p p a r a t u s  was swept  w i t h  a c u r r e n t  o f  d r y  n i t r o g e n  o r  a rgon .  The 

y i e l d  of l i q u i d  1 -bu tene . -4 ,4 ,4 -d3  i n  t h e  t r a p  was 10 .8  g. 

Dichloromethane  ( 5 0  ml) and d ibenzoy l  p e r o x i d e  ( 2 . 0  9 )  
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w e r e  p l a c e d  i n  a 300 ml g l a s s  t u b e  and  a t t a c h e d  t o  a vacuum l i n e  

t h r o u g h  a U-shaped  t r a p .  The c o n t e n t s  o f  t h e  t u b e  w e r e  f r o z e n  i n  

l i q u i d  n i t r o g e n  and  e v a c u a t e d .  1 - B u t e n e - 4 , 4 , 4 - d 3  ( 2 5 . 0  m l )  was 

d i s t i l l e d  i n t o  t h e  t u b e  f r o m  t h e  t r a p .  The t u b e  was a l l o w e d  t o  come 

t o  - 1 0  - 0°C and  a d d i t i o n  o f  h y d r o g e n  b r o m i d e  f r o m  a c y l i n d e r  was 

s t a r t e d  w h i l e  s t i r r i n g  and  c o o l i n g  i n  i c e - w a t e r .  The p r e s s u r e  i n  

t h e  s y s t e m  was c a r e f u l l y  m o n i t o r e d  w i t h  a manomete r .  A f t e r  t h r e e  

h o u r s ,  no  more h y d r o g e n  b r o m i d e  was a b s o r b e d  a n d  t h e  r e a c t i o n  m i x t u r e  

t u r n e d  p a l e  y e l l o w  ( f r e e  b r o m i d e ) .  

The r e a c t i o n  m i x t u r e  was s t i r r e d  f o r  one h o u r ,  washed 

w i t h  w a t e r ,  d i l u t e  s o d i u m  b i s u l f i t e ,  and  w a t e r ,  and  d r i e d  o v e r  

a n h y d r o u s  p o t a s s i u m  c a r b o n a t e .  The s o l v e n t  was d i s t i l l e d  i n  a 

s u i t a b l e  c o l u m n  ( s p i n n i n g  b a n d  o r  c o n c e n t r i c  t u b e  t y p e ) .  A f t e r  

c o l l e c t i n g  1 . 0 - 7 . 5  ml o f  a m i x t u r e  on  n -  and  i s o - b u t a n e ,  p u r e  l - b r o m o -  

b u t a n e - 4 , 4 , 4 - d 3  was o b t a i n e d  a 

p - A m i n o b e n z o i c  a c i d  

p o t a s s i u m  b i c a r b o n a t e  i n  w a t e r  

1 - B r o m o b u t a n e - 4 , 4 , 4 - d 3  ( 7  g ,  0 

99 -100°C/760  mm Hg ( y i e l d ,  2 6 . 5  9 ) .  

8 g,  0.06 m o l e )  was n e u t r a l i z e d  w i t h  

u n t i l  d i s s o l u t i o n  was c o m p l e t e .  

05 m o l e )  was added  and  t h e  s o l u t i o n  

r e f l u x e d  f o r  a b o u t  5 h o u r s .  Two p r o d u c t s  were o b t a i n e d ,  N - b u t y l -  

4 , 4 , 4 - d , - p - a m i n o b e n z o i c  a c i d  and  N,N-dibutyl-4,4,4,4',4',4'-d6- 

p - a m i n o b e n z o i c  a c i d .  The s o l u t i o n  was made a c i d i c  and  t h e  p r e c i p i -  

t a t e  was f i l t e r e d  and  washed w i t h  m e t h y l e n e  c h l o r i d e  t o  remove  t h e  

N,N-dibutyl-4,4,4,4',4',4'-d6-p-aminobenzoic a c i d .  

The r e s i d u e  ( 7 . 3  g )  w h i c h  c o n t a i n e d  u n r e a c t e d  p - a m i n o -  

b e n z o i c  a c i d  a n d  N - b u t y l - 4 , 4 , 4 - d 3 - p - a m i n o b e n z o i c  a c i d  was p u t  i n  a 

r e f l u x  a p p a r a t u s  w i t h  an e x c e s s  o f  e t h a n o l  ' ( 1 0 0  ml). The s o l u t i o n  

was s a t u r a t e d  w i t h  H C 1  gas  ( 2  h o u r s )  and  r e f l u x e d  o v e r n i g h t  u n d e r  

a s l o w  s t r e a m  o f  H C 1 .  E t h a n o l  was e v a p o r a t e d  and  t h e  r e s i d u e  

d i s s o l v e d  i n  w a t e r .  Sod ium a c e t a t e  was added  t o  n e u t r a l i z e  t h e  

s o l u t i o n  a n d  t o  p r e c i p i t a t e  e t h y l  N-buty1-4 ,4 ,4 -d3-p-aminobenzOate .  
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When t h e  f i r s t  t r a c e s  of  r e d  appea red  ( d u e  t o  e t h y l  p -aminobenzoa te ) ,  

t h e  s o l u t i o n  was f i l t e r e d  and t h e  p r o d u c t  d r i e d  a t  room t e m p e r a t u r e .  

The e t h y l  N-butyl-4,4,4-d3-p-aminobenzoate was t r a n s e s t e r -  

i f i e d  wi th  a n  e x c e s s  o f  d ime thy laminoe thano l  (100  ml)  and sodium 

e t h o x i d e  a s  c a t a l y s t  f o r  10 h o u r s .  E thanol  was e v a p o r a t e d  under  

reduced  p r e s s u r e  and t h e  e x c e s s  d ime thy laminoe thano l  was removed 

o n  a vacuum l i n e .  The r e s i d u e  was d i s s o l v e d  i n  e t h e r  and e x t r a c t e d  

w i t h  2 0  ml f r a c t i o n s  of  a n  aqueous  s o l u t i o n  of  0 .1  N H C 1 .  When t h e  

pH became a c i d i c ,  t h e  e x t r a c t s  were combined, t h e  w a t e r  e v a p o r a t e d ,  

and t h e  t e t r a c a i n e - d ,  r e c r y s t a l l i z e d  from e t h a n o l  ( m . p .  147-148°C; 

a n a l y s i s :  C 59 .04 ,  H 8 . 4 1 ,  N 9 .33 ,  C1 1 1 . 5 2 ) .  

T e t r a c a i n e - d ,  

Dimethylamine-d6 ( 5  g ,  0 .10  mole)  was r e a c t e d  w i t h  e t h y l e n e  

o x i d e  ( 4 . 9  m l ,  0.10 mole)  i n  t h e  same manner as d i e t h y l a m i n e - l , l , l ' ,  

l ' - d ,  ( s e e  p r o c a i n e - d , )  t o  y i e l d  3 .5  g o f  dimethyl-d,-aminoethanol 

( b . p .  134OC). 

Dimethyl-d6-aminoethanol ( 3 . 5  g ,  0.037 mole)  was d i s s o l v e d  

i n  d r y  benzene and p - n i t r o b e n z o y l  c h l o r i d e  added ( 1 0  g ,  0 .54  mole ) .  

The m i x t u r e  was r e f l u x e d  f o r  one h o u r ,  c o o l e d ,  f i l t e r e d  and washed 

w i t h  benzene .  The p r o d u c t  was d r i e d  and d i s s o l v e d  i n  w a t e r .  The 

aqueous  s o l u t i o n  was f i l t e r e d  t o  remove p - n i t r o b e n z o i c  a c i d ,  made 

a l k a l i n e  w i t h  po ta s s ium b i c a r b o n a t e ,  and e x t r a c t e d  w i t h  e t h e r .  The 

e t h e r  s o l u t i o n  was d r i e d  o v e r  po ta s s ium c a r b o n a t e  and t h e  s o l v e n t  

e v a p o r a t e d .  

The 2-di m e t h y l - d 6 - a m i n o e t h y l  p - n i t r o b e n z o a t e  ( 6 . 3  g ,  0 . 0 2 6  

mole)  was d i s s o l v e d  i n  e t h a n o l  w i t h  0 . 3  g of  p l a t i n u m  o x i d e  and t h e  

hydrogena t ion  was c a r r i e d  o u t  ( 2 5  p . s . i .  E. 16 h o u r s ) .  A f t e r  a 

d e c r e a s e  o f  7 p . s . i .  i n  p r e s s u r e ,  b u t y r a l d e h y d e  ( 5 . 6  g ,  0.078 mole)  

was added and t h e  r e d u c t i o n  c o n t i n u e d  f o r  2 4  h o u r s .  The r e s i d u e  was 

d i s s o l v e d  i n  e t h e r ,  e x t r a c t e d  w i t h  aqueous  0.1 N HC1 s o l u t i o n  and 

t h e  r e s u l t a n t  t e t r a c a i n e - 4  was r e c r y s t a l l i z e d  from e t h a n o l  
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(m.p.  147-8°C;  a n a l y s i s :  C 58.24,  H 8 . 4 0 ,  N 9 .14 ,  C1 1 1 . 1 7 ) .  
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