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The polar  fac tor  plays  a ye ry  important  ro le  during the hydride reduct ion and, especia l ly ,  during a 
cata lyt ic  hydrogenat ion of de r iva t ives  of 4-ketopiper id ine  [1, 2]. In the presen t  communicat ion,  we des-  
c r ibe  a number  of new ins tances  showing the  re la t ive  ro le  played by polar  and s t e r i c  fac tors  in the reduc-  
tion of the keto group of ~/-piperidones. The r e su l t s  obtained a re  shown in Table  1. The configuration of 
the alcohols obtained was de te rmined  on the bas is  of the p repa ra t ion  method (see [1, 2]), chromatographic  
data ( g a s -  liquid ch roma tog raphy  and thin l ayer  chromatography*) ,  I1R spec t roscopy  data (free and bound 
hydroxyl  groups) ,  and the r e su l t s  of potent iometr ic  t i t ra t ion  [11]. On the bas i s  of the prev ious ly  published 
data [1, 2] (shown in Table  1) for  ep [mer ic  vapors  of 4 -p iper ido ls ,  it is poss ib le  to deduce the i r  r e spec t ive  
configurat ions f rom the composi t ion of alcohol mix tu res  obtained by the hydride reduction of the co r r e spond-  
ing ketones (NaBH 4 -  H20 and Li /NH 3 -  C2H~OH). In fact ,  if during the reduct ion of 4-ketopiper id ines  both 
reac tan t s  give a substant ia l  p redominance  (80-9070) of the s ame  alcohol ep imer ,  such a r e su l t  r e l i ab ly ind i -  
ca tes  that the alcohol has an equator ia l  configuration.  These  data also indicate that the c h a r a c t e r  of the 
alkyl subst i tuent  at the ni t rogen a tom does not essen t ia l ly  influence the s t e r e o c h e m i s t r y  of the reduction 
react ion.  Thus,  the reduct ion with NaBH 4 (or another  reducing agent) of ketones (I) or  (II) yields p rac t i ca l ly  
the s a m e  ra t io  of ep imer i c  alcoht)ls, as in the case  of thei r  N-methyl  analogs [1]. The s ame  rule applies 
to other  homologs.  

According to [1], during the reduction of unhindered ketones with NaBH4-, qua te rnary  sa l t s  a r e  reduced in 
a cons iderab ly  more  s t e r e o - d i r e c t e d  manner ,  g iv ingpredominan t ly the  equator ia l  ep imer s .  Such an inc rease  
in the s t e reospec i f i c i ty  o f  the qua te rna ry  fo rms  is connected with the s t r u c t u r e  of the ion pa i r  N + . . . . 
BH4-, b~cause the axial or ientat ion of the BH4- ion is a s sumed  to be the mos t  favorable  for fur ther  t r a n s -  
fo rmat ions  into the reduct ion products  [1]. On examples  of hindered ketones (IV), (X), (XD and (XII),T it 
is poss ib le  to evaluate the ro le  of the s t e r i c  and polar  fac tors .  In fact ,  the axial  or ientat ion of the BH 4- 
anion should be hindered by the axial  bond C -  C in these  ketones.  Table  1 indicates that in the case  of the 
reduct ion of hindered ketones (X), (XD, and (XII) axial  alcohols marked ly  predominate .  In an analogous 
way proceeds  the reac t ion  of i sopropyla te  or  cata lyt ic  reduction.  Thus,  the s t e r i c  effect of a me ta -ax ia l  
subst i tuent  apparen t ly  fully neut ra l izes  the effect  of the ni t rogen function field and, during the ammonia t ion  
of the ni t rogen function (Xb, c, g; XIb, g; XIIb, c, e, f), the composi t ion of the reac t ion  products  changes only 
a little. Fo r  such ketones,  the ra t io  of a -  and e - e p i m e r s  of alcohols is nea r  to the ep imer  ra t io  r e su l t -  
ing f rom the reduct ion with NaBH4ofhindered ca rbocyc l i c  ketones [14]. The s t e reospec i f i c i ty  of the Li /NH 3 
--C~HsOH reagent  appl ies  also to such hindered ketones which yield, l ike unhindered ketones,  equator ia l  
e p i m e r s  of alcohols  (IVa, Xd, and XIc). The re la t ive ly  smal l  s t e reospec i f i c i ty  of the reduction of ketone 
(XI) is apparent ly  caused by the conformat ion labil i ty of this ketone (of the type chair  ~ boat). The r e l a -  
t ively easy  convers ion  of the c i s -pe rhydropyr ind ine  s y s t e m s  was a l ready  conf i rmed  by chemical  [8] and 
spec t ra l  [11, 15] data. 

Catalyt ic  hydrogenation of piper idine ketones is of spec ia l  in teres t .  In this case ,  the difference be-  
tween the piperidine he te rocyc les  and the ca rbocyc les  having a s i m i l a r  s t ruc tu re  is more  distinct than dur-  
ing the hydride reduct ion [2]. For  instance,  by the hydrogenat ion of t rans -2 ,3 -d imethy lcyc lohexanone  over  

* For  N-a lkyl  der iva t ives  (H, CH 3, C2tt 3 and iso-C3H 7) of 7-piper idol  the re ta ined  volumes of the axial a lco-  
hols during the g a s -  liquid ch roma tog raphy  [3]in P E G - - C h r o m o s o r b  columns were  always s m a l l e r  than the 
re ta ined  volumes of the equator ia l  alcohols.  During the th in - layer  ch romatography ,  the Rf  of the axial  a l co-  
hols was always g r e a t e r  than the Rf of equator ia l  alcohols [10]. 

On the bas is  of data f rom [8, 9, 11-13], it can be reckoned that the predominant  conformat ion of these 
ketones  is (Xa) and (XIIa); for  ketone (IV), conformat ion  with axial  methyl  at C 2 can be in fe r red  f rom the 
resu l t s  of the reduction with NaBH 4- and L i / N H 3 -  C2HsOH (see Table  1, IVa, b). 

N. D. Zel inski i  Insti tute of Organic Chemis t ry ,  Academy of Sciences of the USSR. Trans la t ed  f rom 
Izves t iya  Akademii  Nauk SSSR, Seriya,  No. 8, pp. 1809-1815, August, 1969. Original  a r t i c le  submit ted Ju ly  
8, 1968. 
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TABLE 1 

N- Ethyl- 3- methylpiper idone-4  

(I) 

2,3- Dimethylpiperidoue- 4 
(trans-) (II) 

I, 2, 3- Trimethylpiperidone-  4 
(trans-) (III) 

Ketone 

N- Ethyl- 2, 3- dimethylpipefidone- a 
4 (cis-) (IV) b 

N- Isopr opyl- 2, 3- dimethylpi  per i- 
done-4 ( t ram-)  (V) 

2, 5- Dimethylpiper idone- 4 
(trans-) (VI) 

1, 2, 5- Trimethylpiperidone-  4 
(trans-) (VII) 

N- Isopr opyl- 2, 5- dimethylpiper i -  a 
done-4  (trans-) (VIII) b 

1,3, 3, 5-Tet ramethylp iper idone-4  a 
(IX) b 

C 

d 
e 
f 
g 

1,2,2,5- Tetramethylpiperidone-4 a 
(X) b 

C 

d 
ie 
1 

f 

g 

Perhydropyrindone-4 (cis-) a 
(xI) h 

e 
d 

f 
g 

a Base 
b The same 

a Hydrochloride [3] 
b The same 

Reaction conditions 

NaBH4-H20 (0 ~ 
Li/NH s - C2HsOH 

NaBH4-HsO (0 ~ 
Hz/Pt--HzO 

Reaction pwducts, %,(a- and 
e-epimers)  

5 95 
0.5 99.5 

8 92 
16 84 

a Base [3] 
b The same 
c Hydrochloride 
d The same 
e Base 

f Hydrochloride 

g Iodomethylate 

Al(O-i- C3H7) 8 -i- CsHTOH 

AI(O-i-CsHT) a- i -CsHTOH 
NaBH4-H20 (0 ~ 
The same 
AI(O - i -  CsHT) s - i -CsHfOH 
The same * 

Li/NH s - CzHsOH 
NaBH4-H20 (0 ~ 

Hydrochloride Na BH 4 -  H20 ( 0 ~  

The same Li/NH3- C2HsOH 

70 30 

60 40 

15 85 

8 92 

65 35 

60 40 
1 99 
2 98 

92 8 
30 70 

a Base 
b Hydroehloride 
c The same 
d " " 

AI(O - i -  C3H7) 3 - i -  CaHTOH * 
NaBH 4 -  H20 (0 ~ 
NaBH 4 -  CHsOH (0 ~ 
Li/NH s - C2HsOH 

53 
2 
4 
1 

47 
98 
96 
99 

a Hydrochloride [4] NaBH4-H20 (0 ~ 6 94 

12 

53 

66 

3 

0.5 
1 

a Base [4] 
b The same 
c Hydrobromide 
d The same 
e " 
f Iodomethylate 

NaBH4-H20 (0 ~ 
Al(O-i-CsHT) a - i- CaHTOH "~ 
The same 

NaBH4-H20 (0 ~ 
Li/NH s - C2HsOH 
NaBH4-HzO (0~ 

88 

47 

34 

97 

99.5 
99 

Hydrochloride [5] The same 4 96 

The same Li/NHs-CzHsOH 1 99 

[6] NaBH 4- H20 (0 ~ 

The same 
. . 

Li/NH a - CsHsOH 

AI(O - i- CsH 7)3 - i- C 3H~OH 

Pt /H2-H20 
The same 

NaBH 4 -  H20 (0 ~ 
The same 

LI/NH 3-C2HsOH 
AI(O - i- C3H7) 3 - i- CsHTOH 
Pt/H 2 - H20 
The same 

NaBH 4 -  H20 (0 ~ 
The same $ 

Li/NH s -  C2HsOH 
A l ( O - i -  C3H7) s - i -  Call,OH 
Pt/H2 -CHsOH/H20 (1;1) 
Pt/H s - ethyl aceta te  
Pt /H2-HzO 

Base [6] 
Hydrochloride 
Iodornethylate 
Base 
The same 

. , ,  

Hydrochloride 

12 

i0 

i 

I 

88 

5 
6.4 

76.2 [6] 
81.5 

79 

2 

92 

96 

95.5 

89 [8] 
99 

3o 

78 

81 

8o 

90 

Base [7] 
Hydrochloride 
Iodomethylate  
Base 
The same 

Hydrochloride 

Base [3] 
Hydrochloride 
Base 
The same 

88 [6] 
9O 
99 
99 
12 
95 

93.6 

23.8 [6] 
18.5 

21 

98 

8 

4 

4.5 

11 [8] 
1 

7O 

22 

19 

2o 

i0 

(Table 1 continued overleaf) 
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TABLE 1 (Continued) 

Ketone 

1- Methylper hydr opyrindone- 4 
(cis-) (XII) 

Perhydroquinolone- 4 (tram-) a 
(xIII) b 

1- Methylperhydroquinolone- 4 a 
trans- ) (XIV) b 

a 

d 

e 

f 
g 

a Base [3] 
b Hydrochloride 
c Iodomethylate 
d Base 
e Hydrochloride 
f Quaternary nitrate 

Reaction conditions 

N a B H  4 -  H 2 0  (0  *) 

The same 

Pt/Hz-H20 
The same 

Base Pt/Hz-CHsOH/HzO (1:1) 45 [1] 
Hydrochloride Pt/H 2- H20 15 

Pt/Hz-CHsOH/H20 (1:1) 
Pt/H~-dry dioxane 
Pt/H z-HN(czHs)z/HzO(5:l) 
Pt/H 2 -0.5 N KOH/CHsOH - H20 

(1:1) 
Pt/H z -CHsCOOH 
Pt/H z - HzO 
The same 

Reaction products, % (a- and 
e-epimers) 

27 [6] 
47.5 
33 
42 

9 
Ii.2 

7.3 

Base [3] 
The same 

w vw 

n n 

n v, 

Hydrochloride 
Chloromethylate 

a e 

82.5 [9] 17.5 [9] 
79 21 

79.5 20.5 
82.3 17.7 
83.5 16.5 
75 25 

55 [1] 
85 

73 [6] 

52.5 
67 
58 

91 
88.8 
92.7 

* A mixture of cis- and trans-isomers of the ketone was reduced. 
T Analysis after dequaternization with Li/NH a, 

Analysis after methylation with CH20-Pt/H 2. 

p l a t i numin  an acid  medium is obtained a mix ture  of a lcohols  cons i s t ing  of 84% of the axia l  ep imer ,  7% of 
the equa tor ia l  e p i m e r ,  and 9% of c i s - a l c o h o l  [16]. On the o ther  hand, the s t r u c t u r a l  analog piper idone 
(IIb) gives under  analogous condit ions up to 84% of the e - e p i m e r .  Other unhindered 4 -ke top ipe r id ines ,  in 
the fo rm of ammonium s a l t s ,  have analogous s t e r e o s p e c i f i c i t y ,  which, was explained in [2] by a p roposed  
scheme of h e t e r o p o l a r  o r ien ta t ion  of a ammonia t ed  7 -p iper idone  molecule  on the nega t ive ly  charged  su r face  
of a p la t inum ca ta lys t  s a tu r a t ed  with hydrogen (type A in Fig.  1). Another  poss ib le  type of or ien ta t ion  (Fig.  
1B) is l e s s  f eas ib le  f rom the energy  standpoint  and can occur  only if the o r ien ta t ion  scheme A is s t e r i c a l l y  
h indered  (ketones Xg, XIIe, f). However ,  the r e s u l t s  of the reduct ion  r eac t ion  shown in Table  1 a lso  in- 
d ica te  that h e t e r o p o l a r  o r ien ta t ion  of the molecule  of aminoketone cannot be the so le  fac tor  de te rmin ing  
the s t e r e o c h e m i s t r y  of the hydrogenat ion of any de r iva t i ve s  of aminoketones  in different  so lvents .  Thus,  
dur ing the hydrogenat ion of f ree  bases  of unhindered ketones (XIIIa, XIVa, b, c, d) in d ry  dioxane or  ethyl 
ace ta te ,  and in a lkal ine  aqueous solut ions ,  the s t e r e o s p e c i f i c i t y  of the hydrogenat ion sha rp ly  d e c r e a s e s ,  
but in not one case  does  t h e r e  appea r  any d i s t inc t  p redominance  of the axia l  e p i m e r s ,  such as in the case  of 
c a r b o c y c l i c  ketones .  On the b a s i s  of these  cons ide ra t ions ,  the s chemes  mentioned above (see [2]) can be 
p r e sen t ed  in a more  gene ra l  form.  In p a r t i c u l a r ,  a c h a r a c t e r i s t i c  f ea tu re  of aminoketones  is the i r  two- 
cen te r  adsorp t ion  caused  by the ketone and amine functions.  However ,  depending  on the na ture  of the medi-  
um, this two-cen t e r  adsorp t ion  can be e i ther  of the h e t e r o p o l a r - c o v a l e n t  type (scheme A for unhindered 
ketones ,  and B for  h indered  ketones) ,  or  covalent  only, because  of the d i r ec t  in te rac t ion  of the f ree  e l ec -  
t ron pa i r  of the n i t rogen a tom and the e l ec t ron  s y s t e m  of the ca rbony l  group with the ca t a lys t  su r face .  In 
the l a t t e r  case ,  a suff ic ient ly  nea r  approach  of both functions to the ca t a lys t  su r face  can be obtained only 
by a cons ide r ab l e  deformat ion  of the molecule  (also in the case  of the r ig id  conformat ions  of the s y s t e m  
of the (XIII) and (XIV) types);  poss ib ly  with convers ion  into a "twist"  con fo rmer  (Fig.  1C and 13). In con- 
t r a s t  to the h e t e r o p o l a r  or ien ta t ion ,  in the ca se  of the "covalent"  adsorp t ion  both or ien ta t ion  types (C and 
D) a r e  n e a r l y  equivalent  f rom the energy  standpoint .  This  indicates  that during the reduct ion  of unhindered 
4 -ke top ipe r id ines  in aprotonic  solvents  (XIVa), the  s t e r e o s e l e c t i v e n e s s  i s  n e a r l y  comple te ly  absent .  
N e v e r t h e l e s s ,  a l so  in this  case  the d i rec t ion  of the or ien ta t ion  is sens i t ive  to s t e r i c  s c r e e n i n g  of e i ther  
of the two functions (amine or  carbonyl) ,  as in the case  of the h e t e r o p o l a r  or ienta t ion .  Thus, amine (IXf) 
hav ing  a h indered  amine function [11] should be adso rbed  accord ing  to scheme  C, and amine (Xf) with hin- 
de red  ca rbony l  function accord ing  to scheme  D (Fig.  1). 
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EXPERIME N TA L 

N-Ethyl-3-methylpiperidone-4. Methyl fl-ethylamino-a~-methylprop~onate (bp 51-53~ 7 ram)was ob- 
tained from methyl acrylate and ethylamine according to [17]. This ester was then heated with acrylic 
ester for 4 h at 60~ subsequently the reaction mixture was distilled under vacuum. The diester so obtained 
(bp 125 ~ (7 ram)) was cyclized with NaNH 2 in liquid NI-I 3, as described in [18]. After decarboxylationof the 
cyclization product by means of HCI, the base l-ethyl-3-methylpiperidone-4 was liberated with K2CO 3 and 
distilled, bp70-71 ~ (7.5 ram). Found: C 67.96; H 10.39; N 10.1%. CsHIsNO. Calculated: C 68.08; H 10.63; 
N 9.92%. 

To a solution of 8 g of 1 ,3 -d imethylp iper idone-4  iodomethylate  in 5 ml  of wa te r  were  added 5 ml  of 
e thylamine and the solution was allowed to stand for  2 h. The excess  of the reac tan t  was dr iven off in a 
r o t a r y  evapo ra to r  at 50 ~ under a p r e s s u r e  of 150 ram; the res idue  was sa tu ra ted  with K2CO 3, ex t rac ted  with 
e ther ,  and dist i l led;  2.1 g (55% theor.)  were  obtained of N-e thy l -3 -me thy lp ipe r idone -4  which, according 
to g a s -  liquid ch roma tog raphy  and th in - layer  chromatography ,  was identical  with the ketone produced by 
the p roce s s  desc r ibed  above. 

N-Methy l - t r ans -2 ,3 -d ime thy lp ipe r idone -4 .  A 1 : 10 mix ture  of c i s -  and t r an s -  i somers  of 1 ,2 ,3 - t r i -  
methy ip iper idone-4  [3] with ethyl aceta te  was sa tu ra ted  with d ry  HC1 until the initially prec ip i ta ted  hydro-  
chlor ide  was dissolved.  The solvent  and excess  HC1 were  then dr iven off at 40 ~ under vacuum (in a r o t a r y  
evapora to r ) ,  and the res idue  was c rys t a l l i zed  f r o m  a m e t h a n o l - e t h y l  aceta te  mixture .  A second c r y s t a l -  
l izat ion yielded pure  t r a n s - l , 2 , 3 - t r i m e t h y l p i p e r i d o n e - 4  hydrochlor ide  (rap = 132~ The f ree  base  of this 
ketone was obtained by t rea t ing  the solution of the hydrochlor ide  with K2CO 3 in a min imum quantity of water ,  
with cooling (0 ~ and s imul taneous  ext rac t ion  with e ther .  The g a s -  liquid chromatograph ic  analys is  of this 
ex t rac t  showed m o r e  than 99.5% of the t r a n s - i s o m e r  and less  than 0.5% of the c i s - i s o m e r .  The iodometh- 
ylate  was obtained by t rea t ing  with CH~! a solution of the t r ans -ke tone  in acetone,  with cooling (rap = 165~ 

N- Ethyl-  2,3- d imethylp iper  idone- 4. Iodomethylate  of 1,2,3- t r ime thy lp ipe r  idone- 4 (a mix ture  of , iso- 
mers )  was r eac ted  with an aqueous solution of e thylamine according to [18], and a 43:57 mixture  of c i s -  and 
t r a n s - i s o m e r s  of 1 -e thy l -2 ,3 -d imethy lp iper idone-4  was obtained. A mix ture  of a s i m i l a r  composi t ion was 
also produced by alkylat ion of t r ans -2 ,3 -d ime thy lp ipe r idone -4  (obtained f rom the hydrochlor ide  according 
to [3]) by boiling in a C2HsI solution in the p resence  of mois t  K2CO 3. The i somer  mixture  was t rea ted  with 
hydrochlor ic  acid, and the product  was c rys t a l l i zed  f rom acet ic  anhydride and ethyl acetate;  a smal l  amount 
was obtained of c i s -N-e thy l -2 ,5 -d ime thy lp ipe r idone  hydrochlor ide  (rap = 149~ whose c i s - s t r u c t u r e  was 
de te rmined  by compara t i ve  g a s -  liquid and th in - l ayer  ch roma tog raphy  of the products of the reduct ion of 
this ketone with NaBH 4 and the products  of e thyla t ion-demethyla t ion  [6] of N - m e t h y l - c i s - 2 , 3 - d i m e t h y l p i p e r i -  
dol-4 (axial ep imer ) .*  

N- f sop ropy l -2 ,3 -d ime thy lp ipe r idone -4  (bp 88-89;6 ram) was synthes ized  f rom 1-d ie thy lamino-4-  
me thy lhexen-4-one-3  and an aqueous solution of i sopropylamine  according  to the method desc r ibed  in [3], 
with a yield of 92%. Found: C 71.30; H 11.21; N 8.47%. CsH19NO. Calculated: C 71.0; H 11.24; N 8.28. The 
hydrochlor ide  of this ketone was obtained by t r ea tmen t  with a 1:3 HC1 solution, and c rys t a l l i zed  f rom n- 
butanol (mp = 132.5~ This  hydrochlor ide  was pure ly  t r a n s - i s o m e r  (by g a s - l i q u i d  chromatography) .  The 
configurat ion of the ketone was de te rmined  by compar ing  the bas ic  i somer  of the alcohol obtained by NaBH 4- 
reduct ion of the pure  hydrochlor ide  with the product  of a lkylat ion - dealkylation of e - i s o m e r  of t r an s -  
l : 2 , 3 - t r ime thy l p i pe r i do l -4  (see below). 

1 ,2 ,3 -Tr ime thy lp ipe r idone -4  (Four  e p i m e r s ) .  An equiponderant  mix tu re  of c i s -  and t r a n s - l , 2 , 3 - t r i -  
me thy lp ipe r idone-4  [3] was subjected to reduct ion by boiling with a luminum isopropoxide in absolute i so-  
propanol ,  and the reac t ion  mix tu re  was ch romatographed  on A1203 (act ivi ty grade  II) in the solvent  s y s t e m  
h e x a n e -  CHC13- aqueous NH s (2:3:1,  lower  layer) .  The re  was obtained (in this order) :  a - e p i m e r  of t r a n s -  
1 ,2 ,3 - t r ime thy lp ipe r ido l -4  (Rf 0.6), r its hydroch lor  ide had mp = 189 ~ (found, in %: C 53.1; H 9.79; N 8.18; 
C1 19,99); a--epimer$ of c i s - l , 2 , 3 - t r i m e t h y l p i p e r i d o l - 4  Rf 0.49,* i ts  hydrochlor ide  had rap= 143 ~ (found, 

* The bas ic  product  of the NaBH 4 reduct ion of hydrochlor ide  (IV) p roved  to be identical (by thin l ayer  ch ro -  
matography)  with the alcohol obtained f r o m  c i s - l , 2 , 3 - t r i m e t h y l p i p e r i d o l  (a--epimer). 
I" In thin l a y e r  of A1203 (act ivi ty  grade  II); in the s y s t e m  CHC13- NH~ ( s a t u r a t e d ) -  C2H~OH (100:1). 
~: The configurat ion of the hydroxyl  was not s t r i c t l y  ver i f ied.  
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Fig. I 

in~ :  C 53.40, H 10.01, N 8.21, C119.82%); e - e p i m e r o f  c i s - l , 2 ,3 - t r ime thy lp ipe r ido l -4  (Rf 0.42)*its hydrochlor ide  
had mp=191 ~ (found, in %: C 53.42, H 10.18, N 8.77, C1 19.95); and e - ep im er  of t r a n s - l , 2 , 3 - t r i m e t h y l -  
p iper idol-4  (Rf 0.34),* its hydrochlor ide  had mp=215 ~ (found, in %: C 53.42, H 10.08, N 8.00, C1 19.97;  
CsH18NOC1; calculated,  in %: C 53.48, H 10.0, N 7.77, C1 19.97). All the hydrochlor ides  were  c rys ta l l ized  
f rom m e t h a n o l -  ethyl acetate .  The s t ruc tu re  of the alcohols of the t r a n s - s e r i e s  was confi rmed by the r e -  
duction of the pure t r ans - l , 2 ,3 - t r ime thy lp ipe r idone  hydroch lor ide  with L i -  C2H5OH in liquid ammonia (e- 
epimer)  and with aluminum isopropoxide (65% of a - ep im er  and 35% of e -ep imer ) .  

1,2,5- Tr imethylp iper idols  (Four  epimers) .  An equiponderant mixture  of both forms  of 1 ,2 ,5- t r imethyl -  
p iper idone-4 was r educedunder  the same conditions as in the above exper iment .  Chromatographic analysis  on 
A1203yielded: a - e p i m e r  of 1 ,2 ,5- t r imethylpiper idol -4  (Rf 0.40),* mp= 72 ~, f romhexane  (found, in%: C 67.29, H 
i2.01,  N 10.02; CsHITN0; calculated,  in %: C 67.11, H 11.88, N 9.88); a - ep im er  of c i s - l , 2 , 5 - t r ime thy l -  
p iper idol-4  (Rf 0.25),* its iodomethylate had rap=310 ~ f rom acetone {found, in %: C 37.85, H 7.11, N 4.85, 
f 44.7; CgH20NOT; calculated,  in %: C 37.98, H 7.00, N 4.89, I 44.50); e - ep im er  of c i s - l , 2 ,5 - t r ime thy lp ipe r -  
idol-4 (Rf 0.15)* was not; isolated inthe pure form; e - e p i m e r  of t r ans - l , 2 ,5 - t r ime thy lp ipe r ido l -4  (Rf 
0.10),* its hydrochlor ide  had mp=190.5 ~ f rom m e t h a n o l - e t h y l  acetate  (found, in %: C 53.05, H 10.2, N 
7.62, C1 20.2; CsH18NOC1; calculated,  in %: C 53.43, H 10.0, N 7.77, C1 19.97). The identification of e- and 
a-alcohols  of the t r a n s - s e r i e s  was c a r r i e d  out in the same way as in the case  of 1 ,2 ,3- i somers .  

C O N C L U S I O N S  

1. The ro le  of polar  and s t e r i c  factors  during reduction of T-piperidones was investigated; the con- 
figuration of the alcohols obtained was determined.  

2. Alkyl substituents at the ni trogen atoms do not essent ia l ly  influence the s t e r eochemis t ry  of the 
reduction of T-piperidones.  

3. All the four possible i somers  of 1 ,2 ,3- t r imethylpiper idol -4  and 1 ,2 ,5- t r imethylpiper idol-4  were  
isolated.  

* In thin l aye r  on A1203 (activity grade II); solvent CHC13 sa tura ted  with aqueous NH3. 
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