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The synthesis of noncondensed dipiperidylbenzene and tripiperidyl sys- 
tems has been effected. Some delivatives of compounds of this series 
have been obtained. 

The preparat ion of ^/-piperidones by the condensa- 
tion of divinyl ketones with ammonia or p r imary  amines 
has been long known [1]. This method was used with 
par t icular  success by I. N. Nazarov for obtaining 
piperidones substituted in the ring, and here he was 
assis ted by his work on the synthesis of the ini t ial  
divinyt ketones of various s t ructures .  We decided to 
use this method for building up noncondensed poly- 
piperidine systems by converting the 7-piperidones 
into "/-aminopiperidines with their  subsequent conden- 
sation with divinyl ketones. 

As the ini t ial  aminopiperidine we used 4 - a m i n o - i ,  2, 
5- t r imethylpiper idine (I) [3], which was synthesized 
from 1 ,2 ,5 - t r imethy lp iper id -4-one  [2]. The amino- 
piperidine I was condensed with isopropenyl propenyl 
ketone. A ketone of the bipiperidyl s e r i e s - -2 ,5 - d i -  
methyI- 1- (1 ', 2' ,  5 ' - t r imethylp iper id-  4 ' -yl )piper id-  
4-one (II)--was obtained with a yield of more than 50%. 
Its reduction with sodium in ethanol led to a secondary 
a lcohol- -2 ,5-dimethy[-a-  (1', 2' ,  5 ' - t r imethylp iper id-  
4 ' -y l )p iper id-4-o l  (III), from which the benzoate (IV), 
isolated in the form of the hydroehloride, was obtained. 
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By the usual method (reaction with phenyllithium), 
a phenyl radical  was introduced into the ~-posit ion of 
compound II, giving a noneondensed dipiperidylben- 
zene system. To some extent, 2 ,5-d imethyl -4-phenyl -  
1- (1 ', 2 ', 5 ' - t r imethylp iper id-4  ' -yI)piper id-4-  ol (V) is 
an analog of 4-phenyl-  1 ,2 ,5 - t r imethy lp iper id -4-o l ,  
an alcohol the propionate of which is the effective 
analgesic "promedol" [4]. 

Attempts to convert the t e r t i a ry  piperidol V into 
its propionate were unsuccessful .  Under the propio-  
nylation conditions that we have described, it did not 
undergo esterif ieat ion.  A s imi la r  difficulty in es te r -  
ification has been reported previously for s ter ical ly  

hindered te r t ia ry  piperidols [5]. Questions of the s te r -  
eoehemistry of the piperidol V are of par t icular  in- 
terest .  In order  to elucidate the type of hydrogen bond 
in this alcohol, we examined its Ill spectrum in the 
crysta l l ine  state (paraffin oil} and in carbon te t ra-  
chloride solution. In the region of the stretching v ibra-  
tions of the hydroxyl group in the crysta l l ine  state 
(figure, curve 1) there is a strong broad band of an 
in termolecular ly  bound hydroxyl with a maximum at 
3320 cm-~  and also a strong broad band in the 2785- 
2950 cm -1 region. On passing from the crysta l l ine  
state to a saturated solution of the piperidol V in car -  
bon tetrachloride {figure, curve 2), the intensi ty of 
the 3320 cm -1 band decreases markedly and at a con- 
centrat ion of 0.0012 M (figure, curve 3) it disappears 
completely, and a band appears in the region of the 
stretching vibrat ion of a free hydroxyl group at 3630 �9 
cm -1. A very narrow low-intensity band at 3580 cm -1 
apparently relates  to an OH group bound by an in t ra-  
molecular  hydrogen bond. An intense band at 2790 cm- i  
is character is t ic  of a >N--CII 3 bond. A number of bands 
in the 2854-3097 cm -~ region (curve 3), is due, as has 
been established for the promedol alcohols [6], to the 
stretching vibrat ions of C--I t  bonds and a hydroxyl 
group bound by a kind of in t ramolecular  hydrogen bond 
to the te r t ia ry  nitrogen atom. 

The resul ts  of th in- layer  chromatography show that 
the piperidol V is produced in the form of an individual 
d ias tereoisomer  (Rf 0.263). The formation of a single 
isomer  under the conditions of the phenyll i thium syn- 
thesis can be explained by the influence of steric factors 
determining the approach of the organometall ic com- 
pound mainly from the least screened side of the keto 
group [7,8]. On the basis of what has been said above, 
it may be assumed that the piperidol V has the axial 
configuration of the hydroxyl and, consequently, the 

equatorial position of the phenyl radical  at C-4, which 
links it to the ~/-isomer of promedol alcohol. 

The dehydration of the alcohol V with hydrochloric 
acid took place with a yield of 70%, leading to 2 ,5-  
d imethyl-4-phenyl-1-(1 ' ,  2', 5 ' - t r imethylp iper id-4-y l ) -  
didehydropiperidine (VI). In the scheme, the position 
of the double bond in VI is shown tentatively. 

The addition to the bipiperidyl system II of yet an- 
other piperidine r ing was carr ied  out by the same 
cycle of conversions.  The piperidone II was converted 
into the oxime VII. The reduction of the lat~er with 
sodium in isopentanol led to 4 -amino-2 ,5 -d ime thy l -1 -  
( l ' , 2 ' -5 ' - t r ime thy lp ipe r id -4 , -y l )p ipe r id ine  (VIII). This 
amine was character ized by its der iva t ives- -N-[2 ,5-  
dimethyl- 1- (1 ', 2 ', 5 ' - t r imethylp iper id-  4 ' -  yl)piperid- 
4 -y l ] -N ' -phenylurea  (IX) and 4 -ace ty l amino-2 ,5 -d i -  
methyl- 1- (] ', 2', 5 ' - t r imethylpiper id-4  ' -yl)piperidine 
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IR spec t rum of 2 , 5 - d i m e t h y l - 4 - p h e n y l - l -  
(1 v, 2 ~ ' 5 ~- t r imethylpiper id-4Vyl) -p iper id-  
4-ol  (V): 1) in paraff in  oil; 2) sa tu ra ted  
solution in CCI4; 3) 0.0012 M solution in 

cck. 
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(X). F i n a l l y ,  t h e  a m i n o d i p i p e r i d i n e  VIII  w a s  c o n d e n s e d  

w i t h  i s o p r o p e n y l  p r o p e n y l  k e t o n e .  T h i s  g a v e  a 15 go 

y i e l d  of t h e  t r i p i p e r i d y l  k e t o n e  2 , 5 - d i m e t h y l - 4 - ( 2 " ,  5 " -  

d i m e t h y l -  4 " -  o x o p i p e r i d -  1 " - y l ) -  1- (1 T, 2 ' ,  5 ' - t r i m e t h y l -  

p i p e r i d - 4 ' - y l ) p i p e r i d i n e  XI .  

2 ,5-Dimethyl-4-phenyl- l - ( l ' ,  9.', 5'-trimethylpiperid-4'-yl)piperid- 

4-ol (V). At - 5  to 0 ~ C, a solution of 20 g (0.083 mote) of II in 80 ml 

of ether was added over 2 hr to the phenyllithium obtained from 1.44 

g (0.2 g-at) of lithium and 1C.2 g (0.1 mole) of bromobenzene in 200 

ml of ether. Then the reaction mixture was stirred at 20 ~ C for 1 kt 

and at the boiling point of the ether for 2 hr, after which it was treated 
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T h e  t r i e y e l i e  p i p e r i d o n e  X I  w a s  c h a r a c t e r i z e d  in  t he  

f o r m  of i t s  o x i m e .  T h i s  o x i m e  e o u l d  p r e s u m a b l y  be  

u s e d  f o r  t h e  c o n s t r u c t i o n  of a n o n e o n d e n s e d  t e t r a e y e l i e  

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

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

2, 5 - Dim ethyl- 1 - ( 1', 2', 6' - trim ethylpipe rid -4'  - yl)piperid - 4- one 

(It). A mixture of 24 g (0.17 mole) of I, 80 ml (~0.4 mole) of a mix- 
ture of isopropenyl propenyl ketone and the products of the addition 

to i t  of one or two molecules of methanol (technically known as "me- 
thoxyketones"), 35 ml of water, and 86 ml of methanol was heated 
with stirring at the boil for 6 hr. The mixture was acidified to Congo 

Red with 18% HC1. The methanol was distilled off in a slight vacuum. 
The neutral substances were extracted with ether. The aqueous solution 

was saturated with caustic potash and the organic bases were extracted 
with ether and, after drying with sodium sulfate, distilled. This gave 

SO n~ll 20.6 g (53%) of iI, bp 142 ~ C (1 mr:); d 4 0.9762; 1.4892; lVlRD, 
found: 74.63; calculated: 74.96; R~ 0.742 (AlzOs, activity grade II, 
ethyl acetate). Monopierate of I I - s m a l l  prisms, mp 143-144 ~ C (from 
ethanol). Found, %: N 14.52, 14.49. Calculated for C15HzsNzO. 
"C~Ha(NOz)aOH, %: N 14.55. Monomethiodide of II--mp 179-181 ~ C 
(from acetone). Found, %: N 6.63, 6.75. Calculated for CI~HzsN20. 
�9 CHsI, %: N 7.11. IR spectrum: 1718 em -1 (>CO). 

2 ,6 -Dimethy l - l - ( l ' ,  2', 6'-trilnethylpiperid-4'-yl)piperid-4-ol 
(III). To a solution of 12 g (0.06 mole) of II in 80 ml of absolute 
ethanol at the boil was gradually added 4.4 g (0.2 g-at) of sodium. 
The mixture was heated until the sodium had dissolved completely 

and it was then treated with water (100 ml) and dil (1 : 1) HC1 until 

it had an acid reaction to Congo Red. The ethanol was distilled off 
and the residue was saturated with alkali and extracted with ether. 
Distillation yielded 6.26 g (40%) of III, bp 16~-160 ~ C (1.6 ram). 

Monopicrate of III--mp t88-184 ~ C (from ethanol). Found, %: N 14.50, 
14.50. Calculated for ClsHs0NzO-CsH~(iqO~)sOH , %: N 14.80. 

With cooling and stirring, a solution of 4.2 g (0.03 mole) of benzoyl 
chloride in 5 ml of benzene was gradually added to a solution of 8 g 
(0.01 mole) of II in 6 ml of benzene. The mixture was heated to the 
boil for 3 hr. The crystals that had formed were separated off, washed 
with ether, and reerystallized from acetone. This gave 0.45 g of the 
dihydroehloride of the benzoate (IV) of the piperidol IlI, mp 264-266* 
C. Found, %: C1 16.26, 16.38; N 6.33, 6.28. Calculated for 
C22H~IN202" 2 HC1, ~ CI 16.98; N 6.47. 

with water and was acidified to Congo Red with 18% HCI. The aqueous 

layer was saturated with caustic potash. The organic bases were ex- 
tracted with ether, and after drying and the distillation of the ether, 

a crystalline residue was obtained. It was recrystaltized from gasoline 

to give 8.66 g (12%) of V, mp 184-166 ~ C, Rf 0.268 [A12Os of activity 
grade II, ethyl aeetate--heptane (1:1)].  Found, %: C 76.18, 75.88; 
H 10.22, 10.11; N 8.36, 8.27. Calculated for C21Ha4NzO, %:C 76.86; 
H 10.31; N 8.48. 

When 0.5 g (1.8 raM) of V, 0.48 g (5 raM) of propionyl chloride, 

and 10 ml of benzene was heated for 8 hr, 0.~ g (1.4 raM) of the hy- 

drochloride of V with mp 268-269 ~ C was obtained. The free base V 

with mp 164-166 ~ C was isolated from it. Thus, no esterifieation of 
the piperidol V took place. The propionie ester of the piperidol V 

could not be obtained by the use of propionic anhydride, either, tn 

this case, likewise, the initial V was recovered quantitatively. 

The dehydration of V was effected by means of concentrated HC1. 
A mixture of 0.6a g (0.2 mM) of V and 10 ml of acid was heated to 
the boil for 8 hr. The HCI was distilled off in vacuum. The residue 

was treated with sodium carbonate and extracted with ether. This 

gave 0.43 g (70%) of VI, mp 76-79 ~ C. Dipierate of VI--mp 208- 
204 ~ C (from ethanol). Found, %: N 14.79, 14.98. Calculated for 
CztHazN2" 2C6Hs(NOz)aOH, % : N 14.55. 

2 ,5 -Dimethy l - l - ( l ' ,  2', g'-trimethylpiperid-4'-yl)piperid-4-one 
oxime (VII), A mixture of 8.1 g (0.026 mole) of lI, 15 g (0.14 mole) 

of sodium carbonate, 9.1 g (0.18 mole) of hydroxytamine hydrochlo- 

ride, 80 ml of water, and 20 ml of ethanol was heated at the boil for 
1 hr. After 12 hr, the crystals that had deposited were separated off 
and recrys~allized from acetone. This gave 6.8 g (92@0) of the oxime 
VII, mp 176-178 ~ C. Found, %: C 67.46, 67.59; H 10.63, 11.01; 
N 15.88, 15.88. Calculated for C15HzsN~O, %: C 67.46; H 10.86; 
N 15.73. IRspectrum, cm-I: 8180 and 8080 (--OH); 2800 cm-I(>N--CH3) 

1680 (=C----N--). The spectrum contains no stretching vibrations of a 
> CO-group, which shows the complete cortverstoa of the ketone 

II into the oxime. 

4-Amino-2, 5-dirnethyl- 1-( i ' ,  2', 8 '-trimethylpiperid-4'-yl)piperi- 
dine (VIII). In portions over tg rain, 2.8 g (0.1 g-at) of sodium was 
added to a boiling solution of 8.8 g (0.026 mole) of the oxime VII in 
70 ml  of absolute isopentanol. The mixture was heated until the so- 
dium had dissolved completely. The reaction products were treated 
with 80 ml of water and were acidified to Congo Red with 18% hy- 

drochloric acid. The isopentanol was distilled off in a slight vacuum. 
The residue was treated with alkali and extracted with ether, and the 
extract was dried with caustic potash. Distillation of the ether yielded 
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5.7 g of the unputified dipiperidylamine VIII in the form of a viscous 
light yellow oil. 

The reaction of the amine VIII with phenyl isocyanate (in benzene) 
gave N-[2, 5-dimethyl- 1-(1', 2', 5 '-t  rlmethylpiperid-4'-yl)piperid-4. 
yl]-N'-phenylurea (IX), mp 226-228 ~ C (from ethanol). Found, %: 
C 71.06, '/1.82; H 10.18, 9.86; N 14.54, 14.32. Calculated for 
CztH36N40 �9 C2zHssN40 , 0]0: C 70.96; H 9.68; N 15.05. 

With cooling, 7 ml (0.07 mole) of acetic anhydride was added to 
1.2 g (5 mM) of VIII in 20 ml of g% caustic soda solution. The mix- 
ture was stirred aL room temperature for 3 hr and was then treated with 
caustic potash and extracted with ether, giving 0.8 g (2.7 mM) of X, 
mp 168-169 ~ C (from gasoline). Found, 0]0: C 69.08, 68.90; H 11.19, 
1.1.111 N 14.11, 14.28, Calculated for CI~HssNsO, %:C 69.15; H 
11.]:8; iN 14.24. IR spectrum, era-l: 3300-3100 cm "1 (>N-H); 2790 

cm -I (>N-CHs); 1640 cm -1 (>C=O); 1570 cm -I (~  C--N=). 

2, 5-Dimethyl-4-(2", 5 "-dimethyl-4"-oxopiperid-l'-yl)-l-(l', 2', 
5'-ttimethylpiperid-4'-yl)piperidine (XI). A mixture of 5.5 g (0.022 
mole) of the amine VIII, 20 ml of g00]o aqueous methanol, and 20 mt 
(~0.12 mole) of freshly-distilled "methoxyketones" (see first experi- 
ment) was heated at the boil with stirring for 4 hr. The reaction mix- 
ture was acidified to Congo Red with 18% HC1. The methanol was 
distilled off and the neutral reaction products were eliminated with 
ether. The aqueous solution was saturated with caustic potash and the 
organic bases were extracted with ether. Distillation of the ether 
yielded a crystalline residue from which !.15 g (15~ of XI was iso- 
lated; mp 172-178 ~ C (from gasoline). Found, %: C 72.51, 72.77; 
H 11.46. 11.601 N 10.94, 11.15. Calculated for Cz2HtlNsO, %: C 
72.72; H 11.28; N 11.57. IR spectrum, cm' l :  2800 (CH2--N <);  
1728 cm" 1 (>C=O). Oxime of the piperidone XI-mp 197-200 ~ C (from 
ethanol). Found, %: N 14.27, 14.10. Calculated for CnH42N40, %: 
N 14.82. 

The IR spectra of the piperidol V were recorded on a UR-20 spec- 
trophommeter in the region of a LiF prism from 3800 to 2400 cm -1. 
The IR spectra of the other compounds in paraffin oil were recorded on 
a UR-10 spectrophotometer in the regions of MF, NaC1, and KBr 
prisms from 3800 to 400 cm -1. 
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