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D i a s t e r e o m e r i c  1-(/3-dimethylaminoethyl)-2,5-dimethyl-4-piperidols were  synthes ized  
and the i r  configurat ions were  studied.  The spat ia l  or ientat ion of the subst i tuents  in the 
a ,  fl, and y i s o m e r s  of 2 ,5 -d imethy l -4 -p ipe r ido l  was es tab l i shed ,  and the s t e r e o c h e m -  
i s t r y  of the reduct ion of 2 ,5 -d imethy l -4 -p iper idone  with sodium in alcohol,  with l i thium 
a luminum hydride ,  and by ca ta lys i s  on Raney nickel  was studied by PMR spec t roscopy .  
A s e r i e s  of t r an s fo rm a t i ons  at  the ni t rogen a tom of the piperidine r ing do not change the 
configurat ion of 2 ,5 -d ime thy l -4 -p ipe r ido l s ,  but the s t e r e o c h e m i s t r y  of the reduct ion of 
the keto group in 2 ,5 -d ime thy l -4 -p ipe r idones  with l i thium aluminum hydride  depends 
marked ly  on the c h a r a c t e r  of the subst i tuent  a t tached to the piperidine ni t rogen.  

In o r d e r  to study the pha rmaco log ica l  act iv i ty  of subst i tuted d ia lkylaminoalkylaminoalkanols  in which 
the aminoalkanol  port ion is fixed as a cycl ic  res idue ,  we synthes ized a p rev ious ly  undescr ibed  c l a s s  of 
compounds - 1 -d i a lky laminoa lky l -2 ,5 -d ime thy l -4 -p ipe r ido l s .  2 ,5 -Dimethy l -4 -p iper idone  (I) was used as 
the s ta r t ing  compound.  The synthes is  led to a mixture  of d i a s t e r e o m e r i c  p iper idols  with three  a s y m m e t r i c  
c e n t e r s .  We studied the s t e r e o c h e m i s t r y  of the p r o c e s s e s  in g r e a t e r  detai l  in the case  of 1 - ( f i -d ime thy l -  
aminoe thy l ) -2 ,5 -d imethy l -4 -p ipe r ido l  (IV),  and this pape r  is devoted to the synthes is  and es t ab l i shmen t  of 

the  configurat ions of the d i a s t e r e o m e r s  of IV.* 
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2 ,5-Dimethy l -4 -p iper idone  (I) was acyla ted  with ch loroace ty l  chloride in the p re sence  of t r i e thy l -  
amine ,  and the resul t ing  1 -ch lo roace ty l -2 ,5 -d ime thy l -4 -p ipe r idone  (II), without isolat ion in pure  fo rm,  
was conver ted  to 1 -d ime thy laminoace ty l -2 ,5 -d ime thy l -4 -p ipe r idone  (III), the yield of which was 60~c in two 
s teps .  As in the case  of 2 ,5 -d imethy l -4 -p ipe r idone  [1] or  i ts  1-subst i tu ted  de r iva t ives  [2], the mix ture  of 
d i a s t e r e o m e r i c  III cannot  be s epa ra t ed .  Reduction of the keto and amide groups  s imul taneous ly  with l i th i -  
um aluminum hydride gave IV in 64% yield as a mix ture  of c lose-boi l ing  d i a s t e r e o m e r i c  compounds .  It 
was n e c e s s a r y  to have individual d i a s t e r e o m e r i c  compounds for  the analys is  of the composi t ion of this 
mix tu re  by PMR spec t roscopy  and for  the e s t ab l i shment  of the i r  conf igurat ions .  In connection with the 
fact  that  the separa t ion  of IV into s t e r eo  i s o m e r s  s eemed  quite compl ica ted  to us,  the synthes is  of the la t te r  
was accompl i shed  f rom the individual d i a s t e r e o m e r s  of 2 ,5 -d ime thy l -4 -p ipe r ido l s  by acylat ion of them 
with ch loroace ty l  chlor ide and subsequent  t r e a t m e n t  with d imethylamine and reduct ion of the amide func-  
tion with l i thium aluminum hydr ide .  

*The synthes is  of other r ep re sen t a t i ve s  of this c l a s s  of subs tances  and their  e s t e r s  and the p h a r m a c o -  
logical  p rope r t i e s  of all  of the compounds will be desc r ibed  sepa ra t e ly .  
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We used the method in [1] to obtain the three individual d i a s t e r eomers  (a, t ,  and 7) .  The use of 
PMR spec t roscopy  enabled us to determine the configurations of all three i somers  and to make a more  de- 
tailed investigation of the s t e r eochemis t ry  of the var ious  p rocesses  involved in the reduction of the keto 
group in I. 

According to the PMR spec t rum,  piperidone I is a configurat ionally individual compound. Two doub- 
lets of the 6-CH 3 and 3-CH 3 methyl groups are  observed at 6 0.97 and 1.20 ppm, respect ively ,  in the spec-  
t rum of a solution in CDC13. The signal of an axial 2-H proton (2.10 ppm, J2a2e = 13.5 Hz, J2a3a = 13.0 Hz) 
indicates an equatorial  orientation of the 3-CH 3 group.  This is also conf i rmed by the mult ipl ici ty of the 
3-H signal (2.97 ppm, J3a2a = 13.0 Hz, J3a2e = 3.7 Hz, J3a,CH.~ = 6.5 Hz) The signals of the axial and, r e -  
spectively,  equator ia l  5-H protons are  situated at 3.36 and 2:57 ppm. It follows f rom the s t ructure  of these 
signals that J5ase has a value on the o rde r  of 16 Hz, while Jsa6 ~ 10 Hz; this cor responds  to an equatorial  
orientation of the methyl group in the 6 position. Thus both methyl groups are  equatorial  in s tar t ing 
piperidone I. This is in agreement  with the repor ted  indication [1] regarding the preparat ion of only one - 
apparent ly the t rans  form - fo rm of 2 ,5-d imethyl -4-p iper idone .  

In examining the PMR spec t rum of the a i somer  of V, the values J3a3e ~ J~a2a ~ J3a4a ~ 11.5 Hz of 
the signal of the axial 3-H proton (1.32 ppm) make it possible to conclude that the substi tuents in the 2 and 
4 posit ions of the piperidine ring are equator ia l .  The t r iplet  at 2.26 ppm with J6a6e ~ J6asa ~ 11.6 Hz is 
affiliated, according to the magnitude of the shift and the cha rac t e r  of the splitting, with the axial 6-H pro-  
ton and at tests  to an equator ia l  orientation of the 5-CH 3 group.  The data presented on the spatial or ien ta-  
tion of the substi tuents in the a i somer  of V are also conf i rmed by the mult ipl ici ty of the low-field signal 
i tself  in the spec t ra  (3.30 ppm) - the 4-H signal with J4a3a ~" Jaasa ~ 10.0 Hz, Jaa3e = 4.5 Hz. 

The weakest- f ie ld  multiplet {3.95 ppm), which is affiliated with the 4-H proton, in the PMR spec t rum 
of the fl i somer  of V has a width of 9.0 Hz; this cor responds  to an equatorial  orientation of this proton 
and, correspondingly ,  to an axial orientation of the 4-OH group.  In accordance with the cha rac t e r  of the 
splitting of the 3-H axial proton {1.32 ppm, J3a.~e ~ J.~a2a ~ 11.6 Hz, J3a4e = 2.7 Hz), the methyl group in 
the 2 position is equator ia l ly  oriented, while the t r iplet  at 3.00 ppm with J6a6e ~ J6asa ~ 11.0 Hz of the 
6-H a proton proves the equatorial  orientation of the methyl group in the 5 position. 

The equatorial  orientation of the substituents attached to C 2 and C a for  the y i somer  of V in the PMR 
spec t rum follows f rom the values J3a3e ~ Jaa2a ~" J3aaa ~ 11.5 Hz (1.40 ppm) of 3-H a. The 4-H multiplet 
at 3.94 ppm with J4a,~a = 11.5 Hz and J4a3e ~ Jaase z 5.0 Hz makes it possible to establish that the 5-CH 3 
group is axial and that the hydroxyl group is equatorial .  

Thus it follows from the PMR spect ra l  data that the a i somer  of V is a compound with equatorial  
or ientat ion of all of the substi tuents,  the methyl groups in the fl i somer  of V are equatorial  and the hydroxyl 
group is axial, and the methyl  group in the 5 position of the ~ i somer  of V is axial and the hydroxyl group 
and the methyl  group in the 2 position are equatorial .  
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The use of PMR spec t roscopy  also made it possible to pe r fo rm a quantitative analysis of the a ,  fl, 
and ~ i somers  d i rec t ly  in the react ion mixtures  after reduction of I by var ious  methods and thereby to 
evaluate the s t e r eochemis t ry  of the p r o c e s s e s  involved in reduct ion of the keto group more  accura te ly  
than was previous ly  done [1] on the basis  of prepara t ive  separat ion of the d i a s t e r e o m e r s .  Thus, for  
example,  in the reduction of I with sodium in absolute ethanol by the method in [1] we obtained (in 95% 
yield) a product  that, according to PMR spect roscopy,  proved to be the pure a i somer  of V, while the i so-  
lation (in 56% yield) of the a i somer  is descr ibed  in [1] and the presence  of about 8~c of the ~ i somer  in 
the mother  l iquor was indicated. 
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In the reduct ion of I in alcohol on a nickel  ca ta lys t  by the method in [1] we i so la ted  (preparat ively)  
the 7 i s o m e r  in the same  yield (21%) as descr ibed  in the l i t e r a tu re ,  but ana lys is  of the mixture  of products  
by PMR spec t roscopy  showed the p re sence  of approx imate ly  equal  amounts  of the a ,  /3, and 7 i s o m e r s  of 
V; the isolat ion of the benzoate  of the 7 i s o m e r  in 50% yield was p rev ious ly  desc r ibed  in [1], but the p e r -  
centage of a i s o m e r  in the reac t ion  products  was not indicated.  

The fo rmat ion  of the ~ and 7 i s o m e r s  of V in a ra t io  of about 3 : 1 in the reduct ion of I with l i thium 
aluminum hydride i n b e n z e n e - e t h e r  was shown by  PlVIR spec t ro scopy .  

An analys is  by PMR spec t ro scopy  of the c~ and fl i s o m e r s  of IV, synthes ized  f rom the individual 
and ~ i s o m e r s  of V by introduction of subst i tuents  into the 1 posi t ion without involvement  of the a s y m m e t -  
r ic  cen t e r s  showed that  the individual a and ~ i s o m e r s  of IV a re  actual ly  obtained as a r e su l t  of the r e a c -  
t ions.  The quar te t  in the s p e c t r u m  of the a i s o m e r  of IV, which is aff i l iated with the 3-H a proton at 1.50 
ppm with J3a3e ~ J~a2a ~ J3a4a ~ 12 Hz, p roves  the equator ia l  or ienta t ion of the hydroxyl  group and the 
methyl  group at tached to C2, while the 4-H mult ip le t  at 3.20 ppm con f i rms  the axial  or ientat ion of 4-H and 
de t e rmines  the equator ia l  posi t ion of the 5-CH 3 group.  The 3-H a signal in the s p e c t r u m  of the fi i s o m e r  
of IV is a mul t ip le t  with J3a3e ~ J3a2a ~ 10.5 Hz and J3a4e = 3.5 Hz, while the 4-H signal is obse rved  at  
3.85 ppm and has  a width of no more  than 9 Hz; this c o r r e s p o n d s  to an axial  or ienta t ion of the hydroxyl  
group.  Thus,  as in the case  of the c~ i s o m e r  of V, all of the subst i tuents  in the a i s o m e r  of IV are  equa to r i -  
al,  while in the case  of the ~ i s o m e r  of IV, as in the case  of the ~ i s o m e r  of V, the hydroxyl  group is axial 
and both methyl  groups  are  equator ia l ,  i .e . ,  the configurat ion of the subst i tuents  does not change during the 
reac t ions  under  cons idera t ion .  

Analysis  by PMR spec t roscopy  of the mixture  of d i a s t e r e o m e r i c  IV obtained by  reduct ion of keto 
amide III with l i thium a luminum hydride showed that  the spec t r a l  in te rva l  1.6-2.8 ppm is e x t r e m e l y  diff i-  
cul t  to i n t e rp re t  because  of the super impos i t ion  of a la rge  number  of s ignals ,  but there  a re  three  groups  
of s ignals  in the weak- f ie ld  region at  3.1,  3.6, and 3.9 ppm, which can be ass igned,  r e spec t ive ly ,  to the 
4-H protons  of the a ,  7 ,  and ~ i s o m e r s .  Two doublets at 0.90 and 1.21 ppm, which are  affi l iated with the 
th i rd  (7) i s o m e r ,  a re  obse rved  in the region of methyl  groups  in addition to s ignals  of the c~ and ~ fo rms  
a t  0.98-1.15 ppm.  The ra t io  of the in tensi t ies  of the s ignals  of the methyl  groups  makes  i t  poss ib le  to 
e s t ab l i sh  the (~ + ~ i somer )  to 7 i s o m e r  r a t io  as 7 : 3. Thus,  when there  is p redominant  format ion  of a l -  
cohols with an equa tor ia l  hydroxyl  group in the reduct ion of 4-p iper idones  with l i thium aluminum hydride 
[2], the r a t io s  and even the quantity of i s o m e r s  obtained apparen t ly  depend to a cons iderable  degree  on the 
c h a r a c t e r  of the subst i tuents  a t tached to the piper idine n i t rogen.  

E X P E R I M E  NTAL 

The PMR s p e c t r a  of pyridine solutions were  obtained with a JNM-4H-100 s p e c t r o m e t e r  with t e t r a -  
methyls i lane  as the in terna l  s tandard .  

1 -Dime thy laminoace ty l -2 ,5 -d ime thy l -4 -p ipe r idone  (HI). A solution of 5 g (44 mmole)  of ch loroace ty l  
chlor ide  in 5 ml  of anhydrous benzene was added dropwise  to an ice -cooled  solution of 5 g (39 mmole)  of 
2 ,5 -d imethy l -4 -p ipe r idone  and 4.46 g (44 mmole)  of t r i e thy lamine  in 45 ml  of anhydrous benzene.  At the 
end of the addition the mixh l re  was s t i r r e d  in an ice bath for  30 min and at r oom t e m p e r a t u r e  for  2 h.  The 
prec ip i ta ted  t r i e thy lamine  hydrochlor ide  was r emoved  by f i l t ra t ion and washed with benzene .  The benzene 
f i l t r a tes  were  combined,  washed with 20% po tass ium carbonate  solution, and dr ied.  The solvent  was r e -  
moved  by dis t i l la t ion to give 5.85 g (74%) of 1 -ch lo roace ty l -2 ,5 -d ime thy l -4 -p ipe r idone  (II). Without pu r i -  
f ication, i t  was d issolved in 15 ml  of 20% alcoholic d imethylamine ,  and the solution was ref luxed for  5 h. 
The alcohol was r e m o v e d  by dist i l la t ion,  and the res idue  was t r ea t ed  with an excess  amount  of 50~c p o t a s -  
s ium carbona te  solution and ex t rac ted  with e the r .  The e x t r a c t  was dr ied,  and the e the r  was r emoved  by 
dis t i l la t ion to give 5.05 g (60%, based  on 2 ,5-d imethyl -4-p iper idone)  of III as a viscous c o l o r l e s s  liquid 
with bp 130-131 ~ (3 ram).  Found,%: C 62.3; H 9.5~ N 13.1. CIlH2oN202. Calculated,%: C 62.2; H 9.5; N 
13.2. 

1 -Dimethy laminoe thy l -2 ,5 -d ime thy l -4 -p ipe r ido l  (IV). A 4.8-g (22 mmole)  sample  of III was reduced 
with 1.72 g (45 mmole)  of l i thium aluminum hydride i n e t h e r - b e n z e n e  to give 2.9 g (64%) of IV as a viscous  
co lo r l e s s  liquid with bp 106-107 ~ (2 mm) .  Found,%: C 65.7; H 12.0; N 14.2. CllH24N20. Calcula ted ,~:  
C 66.0; H 12.1; N 14.0. 

Reduction of 2 ,5 -Dimethy l -4 -p ipe r idone  (I) with Sodium in Alcohol.  A 35-g (1.52 g-a tom) sample  of 
sodium was added in p ieces  with s t i r r ing  to a solution of 12.7 g (0.1 mole) of I in 350 ml  of absolute ethanol.  
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At the end of the addition, the mixture was warmed  until all of the sodium had dissolved.  At the end of the 
react ion,  the mixture was cooled and 100 ml of water  was added. The mixture was acidified to pH 2 with 
hydrochlor ic  acid, and the precipi ta ted sodium chloride was removed by fi l trat ion.  The mother  liquor was 
vacuum evaporated  to a smal l  volume, and excess  sodium hydroxide was added. The mixture was extracted 
with e ther ,  and the ex t rac t  was dried.  The solvent was removed  by distil lation to give 12.3 g (95%) of a 
co lo r l ess  crys ta l l ine  substance with mp 97-98 ~ which, according to the PMR spect rum,  was the a i somer  
of 2 ,5-d imethyl -4-p iper idol  (V). 

�9 Reduction of 2 ,5-Dimethyl-4-piper idone (I) with Hydrogen in the P re sence  of a Raney-Nickel Catalyst .  
A 0.5-ml sample of 20% sodium hydroxide solution and 1.5 g of Raney nickel were added to 10 g (79 mmole) 
of I in 50 ml of absolute alcohol, and the compound was hydrogenated at room tempera ture  and a p res su re  
of 20-30 cm (water column) until hydrogen absorpt ion had ceased  (about 2000 ml). The react ion was c o m -  
plete in 30 h.  The ca ta lys t  was removed  by fi l tration, and the solution was vacuum evaporated.  The r e s i -  
due was dissolved in benzene,  and the solution was dried with anhydrous potass ium carbonate .  The ben- 
zene was evaporated to give 9.76 g (96~ of oily c rys ta l s  which, according to PMR spect roscopy,  were a 
mixture of approximately  equal amounts of the a ,  fl, and y i somers  of V. Trea tment  of the mixture of 
i somer s  with anhydrous ether  precipi ta ted a co lor less  crys ta l l ine  substance with mp 126 ~ which melted 
at 142 ~ af ter  rec rys ta l l i za t ion  f rom ethyl acetate .  The yield was 2.05 g (21%). According to PMR spec-  
t roscopy,  the substance is the fl i somer  of 2 ,5-d imethyl -4-piper idol  (V). 

Reduction of 2 ,5-Dimethyl-4-piper idone (I) with Lithium Aluminum Hydride.  A solution of 5 g (40 
mmole) of I in 30 ml of anhydrous benzene was added to a suspension of 3 g (80 mmole) of lithium aluminum 
hydride in 30 ml of ether ,  and the mixture was s t i r r ed  and refluxed for 1.5 h. It was then cooled with ice, 
and 6 ml of water  was added. The base was ext rac ted  with benzene, and the benzene was removed by vacu-  
um distil lation to give 3.45 g (69c/c) of a co lor less  crys ta l l ine  substance with mp 84~ the product ,  according 
to PMR spec t roscopy,  was a mixture of the a and y i somers  of V in a ra t io  of 3 : 1. 

1 -Dimethy laminoace ty l -2 ,5 -d imethy l -4-p iper ido l  (a I s o m e r ) .  A solution of 3.85 g (34 mmole) of 
chloroacety l  chloride in 5 ml of benzene was added dropwise with s t i r r ing  to an ice -cooled  solution of 4 g 
(31 mmole) of the a i somer  of 2 ,5-d imethyl -4-p iper idol  and 3.45 g (34 mmole) of t r ie thylamine in a mix-  
ture of 40 ml of anhydrous benzene and 20 ml of dry dioxane. The mixture was worked up as in the p repa-  
rat ion of III to give 2.0 g (30%) of a viscous co lo r l ess  liquid with bp 149-150 ~ (2 mm).  Found,~c: C 61.9; 
H i0~2; N 13.6. CIIH22N202 . Calculated,%: C 61.6; H 10.4; N 13.7. 

1-(Dimethylaminoacetyl-2,5-dimethyl-4-piperidol (i3 Isomer). This isomer was similarly obtained 
from the /3 isomer of 2,5-dimethyl-4-piperidol in 30~c yield as a viscous colorless liquid with bp 170-172 ~ 
(3 ram). Found,%: C 61.8; H 10.2; N 13.8. CIIH22N202. Calculated,%: C 61.6; H 10.4; N 13.7. 

1-(/3-Dimethylaminoethyl)-2,5-dimethyl-4-piperidol (a Isomer of IV). A 2-g (9.3 mmole) sample of 
the (~ isomer of 1-dimethylaminoacetyl-2,5-dimethyl-4-piperidol was reduced with 1.42 g (37 mmole) of 
lithium aluminum hydride in ether-benzene to give 1.05 g (57~c) of a viscous colorless liquid with bp 109- 
111 ~ (4 ram). Found,~c: C 65.7; H 12.1; N 14.2. CIIH24N20. Calculated,%: C 66.0; H 12.1; N 14.0. 

1-(fl-Dimethylaminoethyl)-2,5-dimethyl-4-piperidol (fl Isomer of IV). This isomer was similarly 
obtained in 63~ yield from the fi isomer of 1-dimethylaminoacetyl-2,5-dimethyl-4-piperidol as a viscous 
colorless liquid with bp 105-108 ~ (2 ram). Found,%: C 66.0; H 12.3; N 13.7. CIIH24N20. Calculatedyc: C 
66.0; H 12.1; N 14.0. 
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