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A method for the synthesis of analogs of pyridoxai-2-norpyridoxal, 
6-methyl-2,4-pyridoxal, and 6-methylpyridoxal--has been worked 
out. The reaction of 5-ethoxyoxazoles with maleic diesters gave di- 
esters of substituted 3-hydroxyeinchomeric acids, which were con- 
vetted by reduction with lithium aluminum hydride into analogs of 
pyddoxine. The latter were oxidized with magnesium dioxide to the 
corresponding analogs of pyridoxal. The oximes of the aldehydes and 
their Schiff's bases with p=phenetidine have been obtained. Analogs 
of pyridoxamine have been obtained by the hydrogenation of the ox- 
imes. The UV absorption spectra of the compounds and the raUos cf 
the ionic forms in aqueous solutions have been studied. 

Enzymes the cofactor of which is pyridoxal 5 ' -phos-  
phate (PLP) occupy a key position in the metabol ism 
of the amino acids [1,2]. At the present  t ime consid- 
erable progress  is being achieved in understanding the 
mechanism of a number of react ions catalyzing this 
group of enzymes. Essent ia l  information on the s t ruc -  
ture of the active center of the PLP enzymes and, in 
par t icular ,  On the nature  of the bond of the coenzyme 
with the apoenzyme can be obtained by studying both 
analogs of the enzyme itself and of its nonphosphoryl- 

ated derivat ives.  
This paper is devoted to a descript ion of the syn- 

thesis and some of the proper t ies  of nonphosphorylated 
analogs of PLP--2-norpyr idoxal ,  6-methylpyridoxal,  
and 6-methyl-2-norpyridoxal .  

The diene condensation of 5-alkoxyoxazoles with var i -  
ous dienophiles must  be regarded as the most general  
method for the synthesis  of substituted 3-hydroxypyri-  
dines [3, 4]. This applies, in par t icular ,  to the prepara-  
tion of B 6 analogs modified at positions 2 and 6, the synthe- 
sis of which is extremely difficult to effect by other 

methods. 
Consequently, to obtain the above-mentioned ana- 

logs of pyridoxal we selected a route based on the di-  
ene condensation of 5-ethoxyoxazoles (I). The latter 
were synthesized by cyclizing es te r s  of the correspond-  
ing N-acyl amino acids in the presence  of phosphorus 
pentoxide [5, 61. 

n~ o ~ ~ R" H H* 

:4 CO2R CO2R 

o CO2R HO CO~R 

R e' R" 

I'r V 

d R=CH3; R:=R"=CH~; 0 R=C~Hs; R'=R"-CH3 

In the react ion of I with dimethyl or diethyl maleate 
(II), the adduct III is formed as an intermediate and 
this is then aromatized by the addition of a solution of 
hydrogen chloride in absolute ethanol, giving the di-  
es ter  of a substituted 3-hydroxyeinchomeronic acid 

(v). 
The C(6)--0 bond is loosened by conjugation with the 

- - ~ - - - b o n d ,  which facil i tates its heterolysis.  In this 
process ,  the oxygen displaces the l iberated electron 
pa i r  of the ethoxide anion. This scheme assumes a 
hindered aromatizat ion of the 6-alkyl-subst i tuted ad- 
ducts. In actual fact, the diene synthesis using 2-meth-  
y l -  and 2, 4-dimethyloxazoles takes place with lower 
yields than that using 2-unsubsti tuted oxazoles. A 
s imi la r  point of view on the mechanism of the diene 
synthesis of oxazoles has been put forward in a r e -  
cent paper [7]. 

Below we show the further conversions of V into 
derivat ives of pyridoxine, pyridoxamine,  and pyridox- 
al. 

CHzOEI CliO CH = NC6H4OC2H ~ 
I I O ~ C H ~ O H  ,10..-'~ .CH OH N - ~  l~. l] " /"~n02 F." ,T ~ p-phenetidine "O..~.,.N I'~'C"~OH 
R'r~N/~R" - - - -  R" "~N "~R" " ~. -  R' R" 

vl VII VIII 
t LiAIH, INH20 H 

CO2R CII=NOH H2NH 2 
. . ~  H O - . ~  t f O ~ C H . , O H  HO CO2R CH2Off H2Pd/C 

R ' ~ - ~  ~ "R" r ' ~ / ~ R "  R" r"" 

Va-e IX X 

a W-R"-H; 
bR'= H; R"=CH~ 
c R'- R"- CH~ 

The pyridoxine analogs VIa-VIe were obtained by 
lithium aluminum hydroxide reduction. 

The selective oxidation ofthe4-hydroxymethyl group 
of the diol VI was effected by the react ion of manga-  
nese dioxide in dilute sulfuric acid. The aldehydesVIII, 
pyridoxal analogs, were isolated from the react ion 
mixture either in the form of the oximes IX or in the 
form of the Schiff 's bases VIII with p-pheneLidine, the 
yields of the derivat ives amounting to 66-79% calcu- 
lated on the diol, except for the 6-methyl -2-nor  ana- 
log. 

A convenient method of obtaining aldehydes is the 
hydrolysis  of Sehiff's bases during their chromatog- 
raphy on a sulfonic acid resin.  Under these conditions 
it is easy to separate the p-phenetidine and to isolate 
the aldehyde VII in the pure form. The pyridoxamine 
analogs Xa-Xo were obtained by the catalytic hydro- 
genation of the oximes IX on Pd/C. 
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A s t u d y  of UV s p e c t r a  h a s  s h o w n  t h a t  t h e  p r o p e r -  

t i e s  of t h e  c o m p o u n d s  o b t a i n e d  d e p e n d  to a c o n s i d e r -  

a b l e  e x t e n t  on  t h e  p o s i t i o n  of  t h e  m e t h y l  g r o u p .  

CH~OH CHIOH CH~OH CH~OH 

~o-.~c}%oH o ,.y.S'~.f-cH oH He f.H~OH O- CH ,OH 
i : " ~ R' W'" 

R --'~.~x. R ,, R,[ R' : R' R"- 
H It 

Xl Xll Xlll XlV 

T h e  a b s e n c e  of a m e t h y l  g r o u p  in  p o s i t i o n  2 o f  t he  

p y r i d i n e  r i n g  l e a d s  to a s h i f t  in  t h e  e q u i l i b r i u m  (XII ~ -  

XIII) i n  t h e  d i r e c t i o n  o f  t h e  n e u t r a l  f o r m X I I I  (F ig .  1). 

H e - - C H i C  HO--CH--O HO--CH--O 

He CH 2 O CH 2 He CH 2 

r '  R" R' R" ~ - -  r '  R" 
H R 

XV XVl XVII 

ltO--CH--O CHO 

O - ~ H 2 0 ~ C H 2 O H  

R,.A~,w.;.J~R,. - -  R.~N.>,,...R, ' 

xvIII XlX 

A s  c a n  be s e e n  f r o m  T a b l e  1, f o r  a l l  t h e  2 - n o r  d e -  

r i v a t i v e s  t h e  a b s o r p t i o n  m a x i m u m  of  t h e  n e u t r a l  f o r m  

a p p e a r s  in  a n  a q u e o u s  m e d i u m  a t  p i t  7. T h i s  i s  p r o b -  

a b l y  e x p l a i n e d  by t h e  f a c t  t h a t  i n  a s u b s t i t u t e d  8 - h y -  

d r o x y p y r i d i n e  w i t h  a f r e e  p o s i t i o n  2 t h e  n e u t r a l  f o r m  

i s  s t a b i l i z e d  by  t h e  f o r m a t i o n  of  a c y c l i c  h y d r a t e  c o m -  
p l e x :  

, ' H \  O 
~.r .~ 

tt 

T h e  i n t r o d u c t i o n  of  a m e t h y l  g r o u p  in to  p o s i t i o n  2 

m a k e s  t h i s  t y p e  of  h y d r a t i o n  i m p o s s i b l e .  

CH~NHa CH~NH 3 CH2NH 3 CH~NH~ 

H O~..,-C H ~O II O- CH~OH He CH~OH (3- " H.OH 

H [/ 

XX XXl XKII XXl l l  

T h e  p r e s e n c e  o r  a b s e n c e  of a m e t h y l  g r o u p  in  p o s i -  

l i o n  6 o f  t h e  p y r i d i n e  r i n g  h a s  n o  e f f e c t  on  ~he r a t i o  o f  

t he  i o n i c  f o r m s  in  a n e u t r a l  m e d i u m ,  

A t  t h e  s a m e  t i m e ,  a 6 - m e t h y l  g r o u p  s u b s t a n t i a l l y  

a f f e c t s  t h e  p r o p e r t i e s  of  t h e  4 - f o r m y l  g r o u p  of t h e  p y r -  

i d o x a l  a n a l o g s .  T h u s ,  in t h e  s p e c t r a  of  6 - m e t h y l - 2 -  

n o r p y r i d o x a l  a n d  6 - m e t h y l p y r i d o x a l  t h e  a b s o r p t i o n  

m a x i m u m  a t  390 n m  c o r r e s p o n d i n g  to t h e  f r e e  a l d e -  

h y d e  f o r m  XIX i s  c o m p l e t e l y  a b s e n t  ( F i g .  2). A s i r e -  

l i a r  c o n c l u s i o n  m a y  be  d r a w n  f r o m  t h e  m e a s u r e m e n t  

of  t h e  a b s o r p t i o n  o f  t h e  a l d e h y d e s  in  p h e n y l h y d r a z i n e  

a t  410  n m  [9]. T h e  a b s o r p t i o n  o f  t he  p h e n y i h y d r a z o n e s  

of  p y r i d o x a l  a n d  2 - n o r p y r i d o x a l  r e a c h e s  a m a x i m u m  

a f t e r  h e a t i n g  a t  600 C f o r  20 r a i n  (e = 2 2 , 0 0 0  a n d  2 1 , 7 0 0 ,  

r e s p e c t i v e l y ) .  I n  t h e  e a s e  of 6 - m e t h y l - 2 - n o r p y r i d o x a l  

a n d  6 - m e t h y l p y r i d o x a l ,  t h e  m o l e c u l a r  e x t i n c t i o n s  

m o u n t  to o n l y  1 0 , 0 0 0 - 1 2 ,  000 e v e n  a f t e r  h e a t i n g  f o r  2 h r .  

A n  a n a l o g o u s  s i t u a t i o n  i s  f o u n d  in  t h e  s p e c t r a  of  t he  

S c h i f f ' s  b a s e s  ( s e e  F i g .  3}. 

CH =NC6H40%H 5 C2HhOC5HINH--CH--O 

O~CH~OH ~ O ~ C I  FI~ 

R'A'N/"R" R'" \)N/XR" 

XXIV a XX!V b 

T h e  a b s o r p t i o n  of t h e  n o n a e e t a l a t e d  t m i n e  f o r m  X X I V a  

a t  390 n m  i s  m u c h  l o w e r  f o r  t h e  6 - m e t h y l  d e r i v a t i v e s .  

T h e  e x p l a n a t i o n  of t h i s  p h e n o m e n o n  m u s t  p r o b a b l y  

be  s o u g h t  i n  t h e  s t e r i e  i n f l u e n c e  of  t h e  m e t h y l  g r o u p  in 

p o s i t i o n  6 of  t h e  p y r i d i n e  r i n g ,  R o t a t i o n  r o u n d  t h e  

C(~)--C~5 ) b o n d  i s  a p p r e c i a b l y  h i n d e r e d  and  t h e  c o n f e r -  

m a t i o n  of  t h e  5 ' - h y d r o x y  g r o u p  f a v o r s  n u e l e o p h i t i e  a t -  

t a c k  o n  t h e  4 - a l d e h y d e  g r o u p .  T h e  h i g h  d e g r e e  of 

a c e t a l a t i o n  of 6 - m e t h y l - 2 - n o r p y r i d o x a l  s u b s t a n t i a l l y  

i n t e r f e r e s w i t h t h e p r e p a r a t i o n o f d e r i v a t i v e s o  T h u s ,  t h e  

S e h i f f ' s  b a s e  w i th  p - p h e n e t i d i n e  c a n  be  o b t a i n e d  o n l y  

on h e a t i n g  a n d  w i t h  a y i e l d  of  o n l y  38%. 

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

5-Ethoxyoxazole (I). With stirring, a solution of 66.5 g (57.5 ml; 
0.5 mole) of the ethyl ester of N-formylglynine in 200 ml of dry CHC h 
was added to a suspension of 142 g (1 mole) of PzOs in 8C0 ml of eth- 
anol-free CHCI3. The mixture was heated in the water bath for 4 hr 
and was then cooled and, with vigorous stirring, 750 ml of 20% KOH 
solution was added. The chloroform layer was separated off, and the 
aqueous layer was extracted with CHCls (2 x 100 ml). The combined 
chloroform extracts were washed with water, dried, and distilled. The 
yield of I was 11.8 g (1~.0%), bp 74 ~ C (36 mnr). Found, % C 63.41; 
H 6.03; N 12.60. Calculated tot CsH~NO z, %: C 63.09; H 6.22; N 12.37. 

The diane synthesis of the ~-ethoxyoxazoles with maleic esters 
was performed by heating 0.1 mole of an oxazole with 0.2 mole of di- 
methyl or diethyl maleate at 110 ~ C for 2 hr. Then the reaction mix- 
ture was cooled and was treated with 20 ml of a 25% solution of tlC1 in 
absolute methanol (or ethanol). The product was isolated by one of the 
following methods: a) the crystals that deposited were filtered off and 
were washed with a small amount of methanol and then with ether; or 
b) the reaction mixture was cooled, carefully mixed with 300 ml of 
water, and left overnight in the refrigerator. The crystals were filtered 
off and washed with ethei. The compounds obtained are given in Ta- 
ble 2. 

With cooling and stirring, potassium carbonate was added to a 
saturated aqueous solution of the hydlochloride to give a pH of 6.5-% 
The mixture was carefully extracted with chloroform, the extract was 
dried, and the chloroform was distilled off in vacuum. ~fhe free bases 
obtained are given in Table 2. 

Reduction of the diesters of 3-hydtoxycinchomeronic acids. With 
cooling and stirring, a solution of 10 mM of one of the diesters in 50 
ml of absolute ether (or tetrahydrofuran) was added dropwise to a sus- 
pension of 1.14 g (80 raM) of lithium aluminum hydride in 80 ml of 
absolute ether (or tetrahydrofuran). The mixture was kept at a gentle 
boil for 6 hr and wai left overnight at room temperature. With cool- 
ing and stirring, 100 ml of water was added to the mixture and it was 
saturated with carbon dioxide. The precipitate was filtered off mixed 
with 100 ml of a mixture of water and ethanol (t  : 1) and again sat- 
urated with carbon dioxide. After filtration, the residue was washed 
wi~ hot ethanol (2 X 50 ml), and the combined extracts were evapo- 
rated to dryness in vacuum at 45-60 ~ C. The residue was extracted 
with hot ethanol (5 x 20 ml). The further isolation was carried out by 
one of the following methods: a) the combined extracts were crape- 
rated to dryness in vacuum and the free base was washed with a small 
amount of cold acetone; or b) the combined extracts were evaporated 
in vacuum to small volume and then 2 ml era 25%solution of HC1 in abso- 
lute ethanol was added, followed by absolute ether until crystals began to 
deposit. The solution was left overnight in the refrigerator and the crystals 
of the hydrochloride that had deposited were filtered off and washed with 
ether. The compounds obtained are given in Table 8. 
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Fig.  1. UV s p e c t r a  of pyr idoxine  and analogs in a phosphate buffer,  pH 
6 . 9 :  1) pyr idoxine;  2) 2 -norpyr idox ine ;  3) 6 - m e t h y l - 2 - n o r p y r i d o x i n e ;  

4) 6 -methy lpyr idox ine .  

Tab le  1~ 
C o r r e l a t i o n  of the Ionic F o r m s  in the UV Spec t ra  of Pyr idoxa l  and Its  Analogs  

Ionic forms Medium 

~n, ax, nna (~ - I0 -3} 

R'=CH3*; 
R"=H 

W=H; 
R'=W'=H R,~=CHa R" = R" = C H3 

The cat ion XI 
The bipolar ion XII 

The neutral form XII1 

The anion XIV 

The cation XV 
The bipolar ion XVI 

The neutral form XVII 

The anion. XVIII 

The anion XIX 

The dication XX 
The tripolar ion XXI 

The monocation x x n  
The anion XXIII 

0.l N HCI 
pH 6,9 

pH 6.9 

0,I N KOH 

.0.l N HCI 
pH 6,9 

pH 6.9 

0.l N KOH 

O.l N KOH 

0.l N HCI 
pH 6.9 

pH 6.9 
0.1 N KOH 

Pyridoxines 

291 (8.6) 
254 (3.9) 
324 (7.2) 
285 (5.7) ** 

245 (6.3) 
310 (6.8) 

Pyridoxals 

288 (9.0) 
252 (5.8) 
3~7 (8,9) 
2813 (4.1)*** 

240 (8,4) 
302 (5.7) 
390 (1.7) 

Pyridoxamines 

292 (8.2) 
252 (4.5) 
326 (7.9) 
287 (3.4)**** 

!245 (6.2) 
ao (72) 

289 (6,4) 297 (6.2) 
251 (2.5) 256 (3.6) 
324 (2.8) 331 (3.3) 
286 (3.0) 294 (2.7) 

242 (7.2) 247 (7.2) 
31O (5.6) 317 (5.2) 

284 (6.6) 292 (6.4) 
249 (4.6) 247 (4.7) 
314 (4.2) 323 (4.0) 
280 (2.1) 290 (2,1) 

240 (8,6} 240 (9,0) 
300 (5,0) 307 (5.5) 
390 (0,6) 

292 (6,8) 299 (7,4) 
251 (2,6) 253 (4,8) 
324 (3.2) 328 (4,1) 
287 (3.0) 297 (2.9) 
243 (7.5) 245 (7.8) 
307 (5.9) 312 (5,8) 

*The spectra of pyridoxine, pyridoxal, and pyridoxamine are given for comparison [ 8 ]. 

**Ethanol 
** *In 60% dioxane 

****In 98% dioxane 

298 (10.3) 
257 (6.3) 
332 (8.4) 

248 (8.5) 
317 (7.9) 

295 (8.3) 
250 (5.3) 
324 (7.3) 

242 (8.4) 
ao  (7.8) 

302 (8,8) 
255 (6.3) 
333 (8.7) 

248 (7.2) 
314 (7.2) 
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Fig. 

~"  1,0 -~ . 

4 

k 17 x.. 
' I A7\\. 

250 300 350 400 450 A n n l  

2. UV spectra  of pyridoxal and its analogs in 0.1 N KO~t. Symbols 
as for Fig. lo 

Fig. 3. 

&IO'J I 

li ii, 
~l\Xi dl \ ~\ 
l',t ,~ ,\i~ 

l ~~ ~ 
250 3o0 _~ 4~0 ~so ~. nm 

UV spectra  of the Sehiffls bases with p-phenetidine in 0.1 N KOH. 
Symbols as for Fig. 2. 
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TaMe 3 

Synthes i s  of P y r i d o x i n e  Ana logs  

C o m p o u n d  Solvent  Mp, ~ cal for- , 
mula  i i ! 

r 
I 

a ] 1 2 5 - - 1 2 6  - -  - -  I __  
i (decomp. )  I : ~ J ' - -  - -  

,97_,99r b CsH.NO~/56.49 6,818,13:56.77 6.58 

I (decomp.)174__i79 ' CgH~3NQ 59.02 7.40 7,5t 58.99 7,16 h ! I i 

ri<d ...... p.>l 
*Accord ing  to the l i te ra ture  [ 11 ] ,  nap 124 -125  o C. 

**Mp of  the  h y d ro ch l o r i d e  1 7 3 -1 75  ~ C. 

***Mp of  the h y d ro ch l o r i d e  1 4 6 - 1 4 8  ~ C. 

2 -Norpyr idox ine*  Te t r ahydro -  
furan  

6-Methyl-2-nor-  ' E the r  
p y r i d o x i n e* *  
6 -Methy lpyr idox-  ! E the r  
ine *** 

i 

Calculated,  
% 

Yield,  
% 

N 

- -  71 

826 5 6 - - 6 1  

7.65 r 6 0 - - 6 4  

8o. 

40- 

2o 

INHCt * " 4 N H C L - -  

Fig.  4, I so la t ion  of 6 - m e t h y l p y r i d o x a l  in the 
c h r o m a t o g r a p h y  of 6 - m e t h y l - p y r i d o x y l i d e n e -  
p -phene t id ine  on Dowex 50W • 4 in the ac id  

f o r m  (absorp t ion  at 295 am).  
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T a b l e  4 
D e r i v a t i v e s  of  A n a l o g s  of  P y r i d o x i n e  

Compound 
kmax nm i Found, % 

Mp, ~ (8• 1~.3 ) Empirical 
in 0.1 N KOH formula C H N C H 

I i 

2-Norpyridoxal oxime 

6-Methyl-2-norpyri- 
doxal oxime 

6-Methylpyridoxal 
oxime 

2-Norpyridoxyli- 
dene-p-pheneti- 
dene 

6-Methyl-2-norpyr- 
idoxylidene-p- 
phenetidine 

6-Met hylpyridoxyl- 
idene-p-phenetidinr 

201--203 
(decomp.) 

185--187 
(decomp.) 

209--212 
(decomp.) 

I92--I94 
(decomp.) 

J 
179--183 i 

(decomp0) I 

177--180; 
(deeomp-) t 

f 

243 (12,4) 
278 (7,3) 
350 (9,4) 
243 (12.6) 
280*(6.9) 
352 (7.1) 
243 (12.9) 
280"(6.5) 
354 (7.3) 
235 (I9,5) 
298 (7,7) 
390 0,9) 
238 (205) 
304 (7.5) 
390 (0,2) 
238 06.5) 
308 (9.7) 
390 (0.8) 

Calculated,% 

N ~  

] nN i r I r [ C7 8 203 49261 4.90 [16.4350.0 4,80 

'!CsH~nN203 52,62 5 67 15.2052 741 5 53 

]CgH 2NoQ 154.781 6.29 14,31 55,091 6,I7 
I - i ] 

CjsH ~N2Qi66,50 5,61 10.4, 66.I4 5.92 

I T I ~ I ! 
i~6H~sN203167.35 6.51 9,5967.13 ~ 6,33 

~zH2oN2Q67.76 6,83! 90268,00 6,70 

I p I 

16.66 75 

15,381 59 

14.28 69 

[0.27 79 

9.88 38 

9.33 66 

*Inflection on the curve. 

Table  5 
Analogs  of P y r i d o x a l  and P y r i d o x a m i n e  

Compound 

2-Norpyridoxat hydro- 
chloride 

6-Met hyl-2-nor pyridoxal 
hydrochloride 

6-Methylpyridoxal hy- 
drochloride 

2-Norpyridoxamine 
dihydrochloride 

6-Met hyt-2-norpyri- 
doxamine dihydro- 
chloride 

6-Methylpyridoxamine 
dihydrochloride 

Mp,~ 
Empirical i Found, % J Calculajed, % Yield, 

t44--t47 
(decomp.) 
Decomp. 
above 1'70 
Decomp. 
above 170 
165--I70[ 

(decomp,) ! 
234--240 
(decomp.) 

r 

181--184 
/ (decomp.) 

CTHrNOa - HCI 44.15 

CsH�NO3 �9 HCI 47.04 
i 

C�HL3N03- HCI i49.39 

CrHIoN=O2 �9 2HCI 37,26 

CsH~2N20~ - 2HC! 39,61 

C�HI4N202 �9 2HC1142,12 

4.17, 7.5b44.351 4.25 7.38 93--95 
I 

5.12 ] 6.63,47.201 4.95 6.88 ~94-95 

567i 6.,9!49.66 556 6.44 92-94 
5 25 2.40 3702 5.33 12.34196--98 

] L 

527 tl,93!39.86 5.85!11,62 96--98 

2 ! 32 98 6 98 6,61 10.694 .37 i6. il0. 9 - -  

L J i I / 
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Oxidation of the pytidoxine analogs with manganese dioxide. To a 
solution of 3 mM of the diol in 0.3 M HaS Q (in the oxidation of the 

free base, in 15 ml; in the oxidation of the hydrochloride, in I0 ml) 

was added 270 mg of manganese dioxide "B" [10]. The mixture was 

stirred at room temperature with a magnetic stirrer until the manga- 
nese dioxide had dissolved completely (3 hi). 

Isolation in the form of the oxime. Then, 310 mg of hydroxyl- 
amine hydrochloride was added to the reaction mixture and it was 

heated to 70 ~ C and 820 mg of anhydrous sodium acetate was added. 
Heating at the same temperature was continued for another i0 rain 

and then the mixture was left in the refrigerator for 2 hr. The crys- 

tals of the oxime were fihered off and washed with ice water. 
Isolation in the form of the Schiff's base. Finally, 8 ml of a 0.5 M 

solution of p-phenetidine hydrochloride and then 12 ml of a 2 N solu- 
tion of sodium acetate were added to the mixture. It was left in the 
refrigerator for 2 hr, and the precipitate was filtered off and carefully 

washed with ice water. The compounds obtained aie given in Table 
4. 

Hydrolysis of the Schiff's bases. One of the Schiff's bases with p- 
phenetidine (300 rag) was dissolved in 5 ml of i N HC1 and deposited 
on a 1.4 • 35 em column of Dowex 50W • 4 in the acid form equili- 

brated with 1 N HCI. Eiution was carried out with 1 N HC1 at the rate 
of 40 ml per hour. The fractions containing the aldehyde (from the 
absorption at 295 nm) were evaporated to dryness in vacuum at 40-45 ~ 
C. The separation curve is given in Fig. 4. The substances obtained 
are given in Table 5. 

Hydrogenation of the oximes. 150 mg of 5% Pd/C was added to a 
solution of 1 mM of an oxime in 20 ml of water and 0.5 ml of cone 

HCI, and hydrogenation was carried out at room temperature. The 
theoretical volume of hydrogen was absorbed after a0-~5 rain. The 
catalyst was fihered off and washed with hot water, and the combined 
filtrates were evaporated to dryness in vacuum. The compounds ob- 
tained are given in Table 5. 

All the substances obtained were homogeneous on chromatography 

in a super thin layer in the ethyl ace ta te -ace tone-  2.~% ammonia (20 : 
10 �9 1.5) system. 

The UV spectra were taken on an SF-4A instrument at a layer 
thickness of 1 cm with concentrations of 10 "4 M. 
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