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A method has been  developed for  the synthes is  of 5 ' - d e o x y -  and 5 ' -O-me thy lpy r idoxa l  by 
oxidation of the 4 -hydroxymethy l  group of the cor responding  diols .  Reduction of the oximes  
of the aldehydes obtained leads to 5 ' - subs t i tu t ed  analogs of pyr idoxamine .  

Pyr idoxa l  (P) and pyr idoxamine  (PA) analogs in which the f ree  hydroxyl  group in the 5-posi t ion of the 
pyr idine r ing is absent  a re  of substant ia l  i n t e re s t  both for  the study of paths for  the b iosynthes is  of p y r i -  
doxa l -5 ' - phespha t e  and for  e lucidat ion of the m e c h a n i s m  of ca ta ly t ic  t r an s fo rma t ions  of amino acids in model  
s y s t e m s .  The re  a re  s e v e r a l  publicat ions in which the synthes is  of one of these  analogs,  viz . ,  5 ' -deoxy  P,  
is  r epo r t ed  [1-3]. All of these  methods  a re  based  on the oxidation of 5 ' -deoxypyr idoxine .  The low yield of 
the aldehyde is apparen t ly  explained by the unfor tunate  conditions se lec ted  for  the oxidation and by diff icul-  
t ies  a r i s ing  during i ts  i so la t ion in pure  fo rm.  

In this communica t ion  we desc r ibe  a convenient  method for  the synthes is  and isola t ion of 5 ' -deoxy  P 
(Ha), 5 ' - O - m e t h y l  P (IIb), and the cor responding  amines  (IIIa-b): 

CHO 
~H2OH HO ~ - " ~  CH2 R CH 2 NH2 

HO--~O'~--CII2R MnO 2 "-~ (~) [- H O - - ~ - -  CH2R 

la, b l[aJ~ llla,D 
l-llla R=H,Ib R=OCH 3 

F o r  the synthes is  of the P analog we used  the method of oxidation of the diols with manganese  di-  
oxide p rev ious ly  worked  out in [4]. The aldehydes obtained (II) were  i so la ted  f r o m  the reac t ion  mix tu re  
e i the r  as Schiff bases  with p-phenet idine  or  as bisulf i te  de r iva t ives .  Chroma tog raphy  of the Schiff bases  on 
a sulfo r e s i n  and elution with 1 N hydroch lor ic  acid give hydroch lor ides  I Ia  and b in good yields  (Table 1). 
Acid hydro lys i s  of the bisulf i te  de r iva t ives  a lso  leads to hydroch lor ides  of the a ldehydes .  The yields of 
final r eac t ion  products ,  which are  somewhat  l e s s  than those obtained by the f i r s t  method,  a re  compensa ted  
for  by the e x t r e m e  s impl i c i ty  of the expe r imen t  and the sma l l  t ime  expendi ture .  

The PMR s pec t r a  of the aldehydes obtained are  as follows (6, ppm): 5 ' -deoxy  P (base in CDC13), 
2--CH3, 2.50; 6-H,  7.90; 5-CH3, 2.44; 4 ' -H ,  10.33; 3-OH, 11.27; Schiff base  of 5 ' - O - m e t h y l  P with p -phene t i -  
dine ( indeuteropyridine) ,  2-CH3, 2.56; 6-H, 8.31; 5-CH2, 5.01; 5-OCH3, 3.21; 4 ' - H ,  9.43; CsH o 6.91 and 7.25; 
OC2H5, 1.15 and 3.83. 

To obtain the pyr idoxamine  analogs (III), the aldehydes were  conver ted  to the ox imes ,  the cata lyt ic  
hydrogenat ion of which p roceeds  with a lmos t  quanti tat ive y ie lds .  

The synthes ized  compounds were  c h a r a c t e r i z e d  by the i r  UV spec t r a ,  the data of which are  p resen ted  
in Table  2. 

"* See [4] for  communica t ion  VIH. 
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T A B L E  1. 5 - S u b s t i t u t e d  A n a l o g s  of P y r i d o x a l  and P y r i d o x a m i n e  

o 
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~9 
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lib 
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lllb 

o 

Name mp , . 

5'-Dooxypyridoxal ,'l hydroehloride AB 
5'-Deoxypyridox- C 
amine, dihydro- 
chloride 

5'-O-Methylpyri- 1 ~ 
doxal, hydro- 

ehloHde 
5'-O-Methylpyri- 

doxamine, di- 
hydrochloride I 

108--I IO t- 

269--2fi I $ 
(decomp) 

144--145 
(decomp) 

2 ~ 3 - - 2 5 5  
(deeomp) 

237t---240 
(decomp 

Empirical 
formula 

3und,  

49,,1  ,2749,65 

,39HIsCI~N~O~ 44,7"5 6,91 44,61 

2al~., 

C H 

5,5( 

6.7~ 

-tq~ 

64 
54 

62 

50 
39 

57 

* See  E x p e r i m e n t a l  s e c t i o n .  
? B a s e  (nap 111 .5-113  ~ [3]). 
S t o p  262-263  ~ (decomp.)  [8]. 

T A B L E  2. UV S p e c t r a  of  5 - S u b s t i t u t e d  A n a l o g s  of P and PA 

Compound 

5 '-Deoxy P 

5'-O-Methyl P 

5 '- Deoxy PA 

5'-O- Methyl PA 

0,1 N HCI 

295 (6,4) 
342 (1,9) 
297 (7,7) 
341 (1,95) 
204 (8,4) 

297 (&2) 

s (~'104) 

pH 7 

309 (2,9) 
381 (4,3) 
305 (3,95) 
388 (2,35,) 
253 (3,,9) 
331 (7,6) 
254' (3,,6) 
333 (7,~) 

O,1 N KOH 

390 (6,2) 

302 (2,1) 
393 (7fl5) 
248 (6,4) 
312 (6,1) 
249 (6,5) 
314 (5,3) 

The a u t h o r s  s i n c e r e l y  thank  A c a d e m i c i a n  A.  E .  B r a u n s h t e i n  f o r  h i s  c o n s t a n t  i n t e r e s t  in th i s  s tudy  and 
h i s  v a l u a b l e  c r i t i c a l  r e m a r k s .  

E X P E R I M E N T A L  

The UV s p e c t r a  w e r e  o b t a i n e d  wi th  a JOAN s p e c t r o m e t e r  ( F r a n c e ) ,  wh i l e  the  P M R  s p e c t r a  w e r e  o b -  
t a i n e d  wi th  a J E O L  J N M - H - 1 0 0  s p e c t r o m e t e r  ( Japan) .  5 ' - D e o x y p y r i d o x i n e  (Ia) and 5 - O - m e t h y l p y r i d o x i n e  
fib) w e r e  o b t a i n e d  by  the m e t h o d s  d e s c r i b e d  in  [5, 6], r e s p e c t i v e l y .  

P y r i d o x a l  A n a l o g s .  "B" g r a d e  MnO 2 [7] was  added  to a s o l u t i o n  of  3 m m o l e s  of the  h y d r o c h l o r i d e  of  
d io l  Ia  o r  Ib in  10 m l  of 0.3 M H2SO4, and the m i x t u r e  was  s t i r r e d  at r o o m  t e m p e r a t u r e  f o r  4 h.  The  a l d e -  
h y d e s  w e r e  i s o l a t e d  by  the  fo l lowing  m e t h o d s .  

A .  The a l d e h y d e s  w e r e  i s o l a t e d  as  Schi f f  b a s e s  wi th  p - p h e n e t i d i n e  and h y d r o l y s i s  of  the  l a t t e r  v ia  
the  m e t h o d  we d e s c r i b e d  in [4]. 

B.  A s t r e a m  of  SO 2 was  b u b b l e d  fo r  20 ra in  into the  m i x t u r e  o b t a i n e d  a f t e r  ox ida t i on  of  the  d i o l s .  The 
m a s s  was  h e l d  f o r  1 h in  a r e f r i g e r a t o r ,  and the  r e s u l t i n g  c r y s t a l s  w e r e  f i l t e r e d ,  w a s h e d  wi th  w a t e r ,  and 
d r i e d .  A s u s p e n s i o n  of 0.23 g of the  b i s u l f i t e  d e r i v a t i v e  in  20 m l  of 2 N HC1 was  h e a t e d  f o r  1 h at  80 ~ and 
the  m i x t u r e  was  e v a p o r a t e d  to  d r y n e s s  in v a c u o .  The r e s i d u e  was  s t i r r e d  wi th  d r y  ace tone  and f i l t e r e d .  

P y r i d o x a m i n e  A n a l o g s .  C.  A to ta l  of  150 mg of 5% P d / C  was  added  to a s o l u t i o n  of 1 m m o l e  of  the  
o x i m e  in 20 m l  of w a t e r  and 0.5 m l  of c o n c e n t r a t e d  HC1, and the compound  was  h y d r o g e n a t e d  at  a t m o s p h e r i c  
p r e s s u r e  and r o o m  t e m p e r a t u r e .  The  t h e o r e t i c a l  v o l u m e  of  h y d r o g e n  was  a b s o r b e d  in 35-40  ra in .  The 
c a t a l y s t  w a s  r e m o v e d  by  f i l t r a t i o n  and w a s h e d  wi th  w a t e r .  The f i l t r a t e s  w e r e  e v a p o r a t e d  to d r y n e s s  in 
v a c u o .  The  p r o d u c t s  w e r e  r e c r y s t a l l i z e d  f r o m  a l c o h o l - e t h e r .  
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