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Derivatives of 1-hydroxy-2, 5-dimethylpiperid-4-one substituted at 
r.he hydroxy and the carbonyl groups have now been prepared and the 
IR spectra of some of them have been studied. 1-Nitroso-2, 5-dimeth. 
ylpiperid-4-one has been prepared from 2, g-dimethylpiperid-4-one 
and subjected to various reactions at the nitrose- and the carbonyl 
groups. The IR spectra of the N-nitroso-eompounds prepared are dis- 
cussed. 

N - H y d r o x y -  and N - n i t r o s o - s u b s t i t u t e d  7-piperi- 
dones and 3/-piperidols are of interest as starting 
compounds for the synthesis of physiologically active 

substances and are convenient materials for studying 
the stereochemist~- of the piperidone system. 

l-Hydroxy-2, 5-dimethylpiperid-4-one (II) [2] was 
prepared by condensation of propenyl isopropenyl 

ketone (I) with hydroxylamine, as described by the 
authors in a previous paper [1]. Continuing research 
on the synthesis of this type of compound, we turned 
to the synthesis of vm'ious derivatives of the piperi- 

done (II). Condensation of this ketone with aniline af- 
forded l-hydroxy-2, 5-dimethylpiperid-4-ylidene- 
aniline (Ill) told the reaction of the piperidone II with 
propionyl chloride afforded l-propionoxy-2, 5-di- 
methylpiperid-4-one (IV). 
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By s u c c e s s i v e  t r e a t m e n t  of the p ipe r idone  II with 
sodium ethoxide and benzyl  ch lo r ide  in e thanol  we had 

p r ev ious ly  obta ined l - b e n z y l o x y - 2 ,  5 - d i m e t h y l p i p e r i d -  
4 -one  (V) [2]. F u r t h e r  stud)" of the p roduc t s  of this  
r eac t ion  showed that  in these  condi t ions  pa r t i a l  r e -  
duction of the earbol \v l  group of the p ipe r idone  V oc-  

cu r s .  A sma l l  quanti ty of 1 - b e n z y l o x y - 2 , 5 - d i m e t h y l -  
p i p e r i d - 4 - o l  (VI) is fo rmed .  
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The r eac t ion  of II with phenyl l i th ium afforded a 

mix tu re  of l - h y d r o x y - 2 ,  5 - d i m e t h y l - 4 - p h e n y l p i p e r i d -  
4 - o l s  (VII). F r o m  this product ,  t h r ee  i s o m e r i c  c o m -  

pounds with raps 142-144 ~ C, 160.2-162 .5  ~ C, and 
196-198 ~ C w e r e  i so la ted .  F r o m  the e l e m e n t a r y  ana l -  
y s i s  of the high me l t i ng  i s o m e r ,  it can be shown that 
it e r y s t a t I i z e s  with one mo lecu l e  of methanol .  T r e a t -  

ment  of the m i x t u r e  of i s o m e r i c  p ipe r i do l s  VII with 

thionyl  ch lor ide  fo l lowed by sodium carbona te  gave a 

b i sdehydra t ed  p roduc t - -2 ,  5 - d i m e t h y l - 4 - p h e n y l t e t r a -  
dehydrop ipe r id ine  (VIII). 
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Nitrosation of 2, 5-dimethylpiperid-4-one (IX) [3] 
afforded l-nitroso-2, 5-dimet~dpiperid-4~one (X), 
isolated in the form of pale-green needles, mp 57- 
58 ~ C. The nitroso group is attached to the nitrogen 

atom because in these conditions 1,2,5-trimethyl- 
piperid-4-one [3] is not nitrosated. Reduction of the 

piperidone X with stannous chloride in HCI gave l- 

amino-2, 5-dimethylpJperid-4-ol (Xl) and the piperi- 
done IX. However, reduction of the piperidone X with 

zinc in acetic acid, tin in hydrochloric acid, and ti- 
tanium trichloride in acetic acid apparently leads to 

reductive deamination and affords only 2, 5-dimethyl- 
piperid-4-one (IX). Compound X, like the N-al~'l- 
y-piperidols, reacts with organomagnesium com- 

pounds. Its r eac t ion  with b e n z y l m a g n e s i u m  ch lor ide  
afforded 1 - n i t r o s o - 2 ,  5 - d i m e t h y l - 4 - b e n z y l p i p e r i d - 4 - o i  
(XII) with a 36~ y ie ld .  
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The IR s p e c t r a  of some  of the p roduc t s  w e r e  
s tudied  in the sol id  s tate .  

The IR s p e c t r a  of the m i x t u r e  of i s o m e r i c  l - h y -  
d roxy-2 ,  5 - d i m e t h y l - 4 - p h e n y l p i p e r i d - 4 - o l s  VII, mp 
115-140 ~ C (figure, c u r v e  1) shows a na r row band 

in the reg ion  of hydroxyl  group s t r e t ch ing  v ib ra t ions  
at 3522 era-~ which apparent ly  c o r r e s p o n d s  to i n t r a -  
m o l e c u l a r  hydrogen bonding (3600-3500 em -1) of the 
type O H ' ' ' O  or  O H ' ' ' N .  Hence,  it may  be con-  
cluded that t he re  is a c e r t a i n  p ropo r t i on  oi m o l e c u l e s  
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IR Spectra: 1) start ing mixture of isomeric  1-hydroxy-2, 5-dimethyl-  
4-phenylpiperid-4-ols VII, mp 115-140 ~ C; 2) T- isomer ,  mp 142- 
144 ~ C; 3)f i - i somer ,  mp 160.2-162.5 ~ C; 4) a - i somer ,  mp 196- 

198" C. 
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w i t h  a b o a t - s h a p e d  c o n f o r m a t i o n  in t he  i s o m e r i c  m i x -  

t u r e  of p i p e r i d o l s  VII. A s i n g l e  i n t e n s e  n a r r o w  b a n d  

a t  3300  c m - i  c o r r e s p o n d s  to i n t e r m o l e c u l a r  h y d r o g e n  
b o n d s  of t h e  t y p e  O H . . . ~ O  Or OH . . . . .  N.  

In IR s p e c t r u m  of  t h e  p i p e r i d o l  VII ,  m p  1 4 2 - 1 4 4  ~ C 

( f i g u r e ,  c u r v e  2) s h o w s  an  i n t e n s e  n a r r o w  b a n d  a t  

3520  e m  -~ c o r r e s p o n d i n g  to  a n  OH g r o u p  w i t h  an  i n -  
t r a m o l e e u l a r  h y d r o g e n  b o n d  to  t h e  g r o u p  > N - - O H .  I t s  
i n t e n s i t y  s u g g e s t s  t h a t  t h e  m a j o r i t y  of t h e  m o l e c u l e s  

p o s s e s s  a b o a t - s h a p e d  c o n f o r m a t i o n .  T he  b a n d  a t  

3180  e m  -~  c o r r e s p o n d s  to a s t r e t c h i n g  v i b r a t i o n  of a 

b o u n d  OH g r o u p  of  t h e  p o l y m e r  t y p e .  T h i s  c o n c l u s i o n  

i s  in  h a r m o n y  w i t h  d a t a  on  t he  IR s p e c t r a  of l - h y d r o x y -  
2, 5 - d i m e t h y l p i p e r i d - 4 - o n e  (II) a n d  l - h y d r o x y - 2 ,  5 -  

d i m e t h y l p i p e r i d i n e ,  p u b l i s h e d  p r e v i o u s l y  [2]. In t he  

IR s p e c t r a  of t h e s e  c o m p o u n d s ,  b a n d s  a t  3220  and  

3230  e m - 1 ,  r e s p e c t i v e l y  c o r r e s p o n d  to  s t r e t c h i n g  v i -  

g r o u p  ) N - - O H  b a n d  on ly  by  an  i n t e r -  b r a t i o n s  o f  t h e  

m o l e c u l a r  h y d r o g e n  b o n d  of the  p o I y m e r  type .  T h e  
a b s e n c e  of a n  i n t e n s e  n a r r o w  b a n d  in  t he  3 6 0 0 - 3 5 0 0  

c m - 1  r e g i o n  in t h e  s p e c t r a  of p i p e r i d o n e  II s u g g e s t s  

t h a t  i t s  b a s i c  s t r u c t u r e  i s  t h e  c h a i r  c o n f o r m a t i o n .  

In t h e  s p e c t r u m  of p i p e r i d o l  VII ,  m p  1 6 0 . 2 - 1 6 2 . 5  ~ C 
( f i g u r e ,  c u r v e  3) ,  a h i g h l y  i n t e n s e  b a n d  a t  3315  e m - ~  

of t he  d i m e r  t y p e  o v e r l a p s  w i t h  a p o l y m e r i c  b a n d  a t  
3110 e r a -  1. 

An  i n t e n s e  b r o a d  b o n d  a t  3240  e m  -~ in  t h e  IR s p e c -  

t r a  of p i p e r i d o l  VII ,  m p  1 9 6 - 1 9 8  ~ C ( f i g u r e ,  c u r v e  

4) ,  m a y  b e  a s s i g n e d  to  a p o l y m e r i c  f o r m .  
T h e  IR s p e c t r o s c o p i c  d a t a  a n d  c h r o m a t o g r a p h i c  

a n a l y s i s  m a y  s e r v e  a s  a b a s i s  f o r  p r e l i m i n a r y  c o n -  

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

d r o x y - 2 ,  5 - d i m e t h y l - 4 - p h e n y l p i p e r i d - 4 - o l s  (VII).  By 

a n a l o g y  w i t h  t h e  i s o m e r i c  1 , 2 ,  5 - t r i m e t h y l - 4 - p h e n y l -  
p i p e r i d - 4 - o l s  [5],  we  s h a l l  i n t r o d u c e  t he  f o l l o w i n g  

n o m e n c l a t u r e  f o r  t h e  p i p e r i d o l s  VII:  t h e  i s o m e r  w i t h  

m p  1 9 6 - 1 9 8  ~ C--(c~); w i t h  m p  1 6 0 . 2 - 1 6 2 . 5  ~ C- - (~ ) ;  w i t h  

nap 1 4 2 - 1 4 4  ~ C- - (y ) .  T h e s e  p i p e r i d o l s  a r e  found ,  a p -  

p r o x i m a t e l y ,  in  t h e  f o l l o w i n g  p r o p o r t i o n s  ce : fi : 7 

(1 : 0 .65 : 1). A p p a r e n t l y ,  a s  i s  a l s o  t h e  c a s e  w i t h  t h e  

i s o m e r i c  1 , 2 ,  5 - t r i m e t h y I - 4 - p h e n y I - p i p e r i d - 4 - o l s ,  
t he  i s o m e r s  f o r m e d  in t h e  p r e d o m i n a n t  p r o p o r t i o n  b e -  

l ong  to  t he  c a t e g o r y  of p i p e r i d o n e  d e r i v a t i v e s  w i t h  a 

t r a n s - e q u a t o r i a l  a r r a n g e m e n t  of t h e  m e t h y l  g r o u p s  a t  

C 2 a n d  C 5. T h e  c o n d i t i o n s  n e c e s s a r y  f o r  t h e  f o r m a t i o n  

of s t r o n g  i n t r a m o l e e u l a r  b o n d s  of t h e  - - O H - -  / ~ N - - O H  

t y p e  a r e  r e a l i z e d  in  p i p e r i d o l s  w i t h  a x i a l  OH g r o u p s  

a t  C 4. IR s p e c t r o s c o p i c  d a t a  show t h a t  t h e  p i p e r i d o l  
VII,  rnp  1 4 2 - 1 4 4  ~ C, i . e . ,  t h e  y - i s o m e r ,  i s  in t h i s  

c a t e g o r y .  B l o c k a g e  a r i s i n g  f r o m  t h e  i n t r a m o l e e u l a r  

h y d r o g e n  b o n d  of t h e  h y d r o x y l  g r o u p s  a t  C 4 and  a t  t h e  

n i t r o g e n  e x p l a i n s  t he  r e l a t i v e l y  h i g h  Rf  v a l u e  of t h i s  

i s o m e r .  C o n s e q u e n t l y ,  i t  m a y  b e  a s s u m e d  t h a t  t h e  
i s o m e r  h a s  t h e  f o l l o w i n g  s t r u c t u r e :  

OH H /OH ........... O (  tt 

H y-isomer 

l e - h y d r o x y - 2 e ,  5 e - d i m  e thy l  - 4 e - p h e n y l p i p e r i d - 4 a - o l  o 
T h e  p r i n c i p a l  c o n f o r m a t i o n  of t h i s  c o m p o u n d  in  t h e  
s o l i d  s t a t e  i s  t he  b o a t - f o r m .  

The c~-isomer, for which an intermolecular poly- 

meric form is characteristic and which has a relative- 

ly low Rf value because of the existence of free hy- 

droxyl groups (in the chromatographic process), pos- 

sibly possesses the structure of le-hydroxy-2e,5e-di- 
methyl-4a-phenylpiperid-4e-ol or a conversion form 
of it. 

OH c~Hs H ! 

, a-isomer 6. 

N a t u r a l l y ,  t he  m e t h y l  g r o u p s  a t  C a a n d  C 5 o c c u p y  t h e  
e i s - p o s i t i o n  in  t he  ~ - i s o m e r .  A c o n s i d e r a t i o n  of 

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

w i t h  l - h y d r o x y - 2 ,  5 - d i m e t h y l p i p e r i d - 4 - 0 n e  s u g g e s t s  

t h a t  b o t h  t h e  p h e n y l  r a d i c a l  a t  C 4 a n d  t he  m e t h y l  g r o u p  

a t  C 5 a r e  in  t h e  t r a n s  p o s i t i o n .  H o w e v e r ,  f u r t h e r  e x -  
p e r i m e n t a l  d a t a  a r e  r e q u i r e d  b e f o r e  c o n c l u s i o n s  a r e  

r e a c h e d  c o n c e r n i n g  t he  c o n f o r m a t i o n  of t he  p - i s o m e r  

of t he  p i p e r i d o l  VII. 

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

I-Hydroxy-2, 5-dimethylpiperid-4-ylideneaniline (Ill). A mix- 

ture of 14.3 g (0.1 mole) of the piperidone If, i0.2 g (0. ii mole) of 
aniline, and I0 drops of glacial acetic acid in 50 ml of dry toluene 

was boiled for i0 ~tr. After 1.5 ml of water had separated, the toluene 

was distilled off and the residue was vacuum-distilled. Yield 59.6% 
of III, a resinous substance with a light green color, bp 143-145 ~ C 
(1 ram). Found, %: N 12.81, 12.71, calculated for Cla HI~NzO ' %: 
N 12.84. 

1-Propionoxy-2, 5-dimethylpipelid-4-one (IV). A solution of 
10 g (0.07 mole) of the piperidone II in 22 ml of dry pyrid/ne and 
25 ml of dry benzene was stirred in a three-necked flask fitted with a 
reflux condenser, stirrer, and dropping funnel. 13 g (0.14 mole) of 
propionyl chloride was added to this mixture over 20 rain at room tem- 
perature. The mixture was stirred for 6 hr at 20 ~ C and for 20 rain at 
the boiling point of benzene. The reaction mixture was cooled, poured 
into 300 ml water, treated with caustic soda, and extracted withether. 
After drying with sodium sulphate, the ether and benzene were driven 
off and the residue was vacuum-distilled. After reerystalIization from 
ethanol the fraction with bp i00-101 ~ C ( 2 ram) yielded 3.8 g (27%) 
of IV as rhombic crystals, mp 43 ~ C. Found, %: N 6.76, %00. Cal- 
culated for C10H17NO~, %: N 7.03. 

1 -Benzyloxy-2,5-dimethytpiperid-4-one (V) and 1-benxyloxy-2, 
5-dimethylpiperid-4-o1 (VI). A solution of 20 g (0.14 mole) of the 
piperidol II in 150 ml of absolute ethanol was added to the sodium 
ethoxide, prepared from 3.68 g (0.10 g-at) of sodium in 200 ml of 
absolute ethanol. The mixture was stirred for 15 rain at room tem- 
perature and 21 g (0.17 mole) of benzyl chloride was added. Stirring 
at room temperature was continued for 6 hr. The ethanol was dis- 
tilled off and the residue was extracted with ether. The ether extracts 
were washed with 15% caustic soda solution, dried, and vacuum-dis- 
tilled. This yielded 10 g of a fraction with bp 139-145 ~ C (3 ram) 
which partially crystallized on cooling. Yield 0.2 g of VI as long 
green needles, mp 121.5-122.5 ~ C (from ethanol). IR spectrum 
3230 cm -1 (--OH). Found, %: N 5.98, 6.10. Calculated for 
C14H21NO2, %: N 5.95. The liquid fraction remaining after the re- 
moval of the piperidol VI was vacuum-distilled. This gave 8 g 

(24.55) 1-benzyIoxy-2,5-dimethylpiperid-4-one (V) as a green liq- 
uid, bp 139-141 ~ C (3 ram); nD ~~ 1.5278. Found, %: N 6.25, 6.06; 
MR D 67.27. Calculated for C14H19NO z, %: N 6.01, MR D 67.37. The 
hydroehloride of the piperidone V, precipitated from ethanol with 
acetone, melted at 247-249 ~ C. Found, % : N 5.58, 5.53. Calculated 
C14H19NO 2 . HC1, %: N 5.23. 

!-Hydroxy-2,5-dimethyl-4-phenylpiperid.4.ol (VII). The ex- 
periment was performed in a stream of nitrogen. 14.3 g (0.1 mole) of 
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the piperidone II in 300 ml of absolute ether was added over 1 hr 30 
min to the phenyllithium prepared from 2.8 g (0.4 g-at) of lithium 
and 47.1 g (0.8 mole) of bromobenzene in 200 ml of absolute ether. 
During the addition the vessel was cooled in an ice-salt mixture. The 
mixture was stirred with cooling for 1 hr and then left at room temp 
for 40 hr, after which it was boiled with stirring for a further 2 hr. 
150 ml of water and 30 ml 18% and 50 ml of cone HC1 were added 
suceessiveiy and slowly to the cooled reaction mixture. The aqueous 

layer was saturated with sodium carbonate and 7 g of potassium hy- 
droxide was added to it. The organic bases then separated out were 
extracted with ether and dried. The ether was distilled off leaving 
19.5 g of a thick pale pink liquid, which crystallized completely. 
This residue was vacuum-distilled. The fraction with bp 172-175 ~ C 
(2 mm), (11 g), consisted of a mixture of isomeric piperidols VII. 
Yield 50%. After distillation it formed a green glass-like mass which 
on trituration was transformed into a white powder, mp 41-800 C. 
After recrystallization from ethyl acetate, mp 115-140 ~ C. Found, %: 
N 6.55, 6.49. Calculated for ClaH19NOz, %: N 6.33. Chromato- 
graphy on plates with alumina (activity II) using the methanol--ethyl 
acetate (1 : 9) system revealed two spots: Rf 0.65 and 0.10. Prepar- 
ative separation of 2 g of this mixture was performed in a column 
(l = 75 era, d = 1.7 cm) with the same solvent system. The isomer 

with mp 196-198 ~ C was eluted with methanol. The following pro- 
ducts were obtained successively: 0.54 g of an isomer with mp 142- 
144 ~ C, P,:f 0.66; 0.35 g of an isomer with mp 160.2-162.5 ~ C, 
Rf 0.64; 0.1 g of an intermediate fraction, mp 156-161 ~ C, R~ 0.55 

and 0.103 0.57 g of an isomer with mp 196-198 ~ C, Rf 0.1. 
2,5-Dimethyl-4-phenyltetradehydropiperine (VIII). 39 ml (0.54 

mole) of thionyl chloride was added with stirring at 0 ~ C over 40 min 
t o a  solution of 20 g (0.09 mole) of a mixture of the isomeric piper- 
idols VII (rap 41-80 ~ C) in t l of absolute ether. The mixture was 
stirred for 1 hr with cooling, 1 hr at room temp, and 1 hr 30 rain at 
the boiling point of ether, and was then left standing at room temp 
for 10 hr. The ether and excess thionyl chloride were distilled off. The 
residual mass was dissolved in 206 ml of water, ether was added, and 
the aqueous layer was saturated with sodium carbonate. The ether ex- 
tracts were dried and vacuum-distilled twice. This yielded 6 g (36%) 

of VIII, bp 99-100 ~ C (1 mm); nD z~ 1. 5700. Found, ~ : N 6.72, 
6.72; MR D 59.36. Calculated for CtaHlaN, %: N7.573 MR D58.64.  

IR spectrum: 1670 cm -1 ( /~C=N-- )  ; 1600 cm -1 (planar vibra- 

tions of the benzene ring); stretching vibrations of a C=C bond con- 
jugated with the benzene ring apparently occur as an inflection at 
1580 cm -1 on the low-frequency wing of the band at 1600 cm -a . The 
band at 1448 cm -1 relates to deformation vibrations of the active 
methylene groups. There is atso a band in the stretching vibration 

region at 3300 cm -1, which indicates the presence of an impurity 
containing an OH group in the product VIII. 

Picrate: mp 171-172 ~ C (from ethanol). Found, %: N 13.70; 

13.65. Calculated for ClsH15N �9 C6HsNsO 7, %: N 13.53. Methiodide: 
mp 197-199 ~ C (from ethanol). Found, %: N 4.191 4.20. Calculated 

for ClsHisN �9 CHsI, %: N 4.28. 
1-Nitroso-2, 5 -dimethylpiperid-4-one (X){ ~ 25.4 g (0.2 mole) of 

the piperidone IX (bp 87-90 ~ C (12 mm), n D 1.4670) was dissolved 
in a mixture of 100 ml of water and 51 ml of cone HC1 in a three- 
necked flask fitted with a reflux condenser, stirrer, and dropping fun- 

nel. The flask was cooled with ice-water, and a saturated aqueous 
solution of 42 g (0.61 mole) sodium nitrite was added with stirring 
over 20 rain. Cooling was discontinued and the solution was stirred a 
further 15 min, followed by the addition of 70 g of NaC1 to the reac- 
tion mixture and stirring for a further 10 rain. This gave 15 g of cry- 
stals, and a further 4 g of crystats was obtained by extraction with 
ether from the residual aqueous solution. Total yield of X, 19 g (61~ 
long needles with a green tint, mp 57-58 ~ C (from ether), bp 109- 
110 ~ C (0.5 mm). Found, %: C 53.84, 53.58; H 9.11, 8,16; N 17.63, 
17.55. Calculated for CTHnN202, %: C 53.83, H 7.75; N 17.94. 
IR spectrum: 1715cm -I ( > C = O ) ;  1420, 1221era-' ( ) N - - N = O ) .  
Oxime of the piperidone X, mp 152-154 ~ C (from ethanol). Found, %: 
N 24.35, 24.23. Calculated for GTHlaNsO 2, %: N 24.55. IR spectrum: 
3260 cm -l(OH)~ 1662cm -I (/NO=N--); 13~/0 cm -1 ( ) N - - N = O } .  

Reduction of l-nitroso-2, 5-dimethylpiperid-4-one (X). a) With 
stannou~ chloride in hydrochloric acid. A small crystal of sodium 

iodide was added to 20 g (0.13 mole) piperidone X and 50 g (0.26 

mole) SnCl2, dissolved in 200 ml ethanol, and then 45 ml of conc 
HC1 was added over 15 rain. The mixture was stirred for 1 hr, a fur- 
ther 20 ml of cone HC1 was added, and stirring was continued for 2 
I= at 55-60 ~ C and 1 hr at 75-80 ~ C. Ethanol was distilled off in a 
partial vacuum. 200 ml of water saturated with caustic potash was 
added to the residue and it was extracted with ether, and the extract 
was dried. The ether was evaporated off and the residue vacuum-dis- 
tilled. Fraction 1) bp 67-69 ~ C (3 mm), 2.7 g, nD 2~ 1.4678. Frac- 
tion 2) bp 123-124 ~ C (3 ram), 3 g. The first fraction proved to be 2, 
5-dimethylpiperid-4-one (IX). The second fraction yielded 2.8 g 
(15.4%) of 1-amino-2,5-dimethylpiperid-4-ol (XI), mp 130-132 ~ C 
(from acetone), Found, %: C 58.88; H 10.583 N 19.79, 19.69. Cal- 
culated for C7H16NzO, %: C 58.28; H 11.293 N 19.43. 

The IR spectrum of XI showed a narrow band at 3380 cm -~ char- 
acterizing the stretching vibrations of an NH primary amino group and 
a band at 1640 cm -1 due to NH 2 deformation vibrations. The OH group 
stretching vibrations apparently occur in the 3150-2750 cm -1 region 
and are masked by other bands. Picrate: mp 189-189.5 ~ C (from 
ethanol). Found, %: N 18.11, 18.84, Calculated for CTHI6NzO �9 
�9 C6HsNsOT, %: N 18.76. 

b) With zinc in acetic acid. 34 g (0.52 g-at) zinc dust was added 
to a solution of 20 g (0.13 mole) of the piperidone X in a mixture of 
200 ml of water, 100 ml of ethanol and 15 ml of glacial acetic acid 
and then 62 m1 glacial acetic acid was added at 0 ~ C over 30 rain with 
energetic stirring. Stirring was continued with cooling for 45 min and 
then at 65 ~ C for 20 rain. The ethanol and excess acetic acid were 
distilled off in a partial vacuum. The residue was dried with caustic 
potash and extracted with ether. Distillation yielded 4 g of 2 ,5-di -  
methylpiperid-4-one (IX), bp 53-54 ~ C (2 mm); nD 20 1.4665. Hcrate: 

mp 135-137 ~ C. 
(c) With titanium trichloride in hydrochloric acid. 333 ml of a 

15% solution of TiC1 s and 38.5 ml of conc HC1 were added to a so- 
lution of 15.6 g (0.1 mole) of the piperidone X in 100 ml of ethanol 
at 0 ~ C. The mixture was stirred for 1 hr at room temp. and for 1 hr 
at 60 ~ C. Sodium carbonate was added to neutrality, and caustic po- 

tash untilsaturation. The mixture was extracted with ether. On dis- 
tillation, 8 g of IX was obtained, bp 70-71 ~ C (4 mm); nD ~~ 1.4680. 

Picrate: mp 135-136 ~ C (from ethanol). 
(d) With tin in hydrochloric acid. 23.7 g (0.2 g-at) of granulated 

tin was added to a solution of 23 g (0.15 mole) of the piperidone X 
in 20 ml of 18% HC1. Then 65 ml of conc HC1 was added over 30 
min at a temp. of the reaction mixture of 55-60 ~ C. The mixture 
was then heated at 80 ~ C for 30 rain. Following the usual procedure, 
3 g of IX was obtained, bp 85-87 ~ C (10 ram); nD z~ 1.4682. Picrate: 
mp 136-137 ~ C (from ethanol). 

The picrates obtained in experiments b), c), and d), when mixed 
with the picrate of the known 2, 5-dimethylpiperid-4-one [3], gave 

undepressed mps. 
1-Nitroso-% 5-dimethyl-4-benzylpiperid-4-ol (XII). A saturated 

ethereal solution of 15.6 g (0.1 mole) of X was added dropwise to the 
benzylmagnesium chloride prepared from 4.8 g (0.2 g-at) of magne- 
sium and 31.6 g (0.25 mole) of benzyl chloride in 150 ml of absolute 
ether at -10 ~ C. The mixture was stirred with cooling for 4 hr and at 
room temp. for 10 hr, and was boiled for 30 rain. 150 mI water and 
80 m1 of 18% HC1 were added successively with cooling. The ether 
layer was separated off, combined with the ether extracts of the aqueous 
solution, and dried. Yield 9 g (36%) of XII as pale pink crystals, 
mp 168-165 ~ C (from ethanol). Found, %: C 68.01, 67.57; H 8.05, 

8.10; N 10.66, 10.41. Calculated for C14Hz0NzOz, %:C 67.74; H 8. 121 
N 11.29. IR spectrum: 3430 cm -1 (--OH); 1383, 1230 cm "1 

( ) N - - N = O ) .  
The IR spectra were recorded on a UR-t0 spectrophotometer in the 

ranges of Li F, NaC1, and KBr prisms from 8800 to 400 cm -1 in min- 

eral oil, 
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