
I N V E S T I G A T I O N S  IN T H E  D I P I P E R I D Y L  S E R I E S  
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The reduction of 2"  (2-piperidyl)pyridine gives d i a s t e r eomers  of 2 ,2 ' -dipiper idyl  (tII and 
IIIa). The action of phosgene on HI gave t r icyc io[1 .6 .7 .12] - l ,12-d iaza-13- t r idecanone  and 
1-ch lorocarbonyl ,2 ,2 ' -d ip iper idy l .  The la t te r  r eac t s  with sodium ethoxide to give 1- 
e thoxycarbonyl-2 ,2 ' -d ip iper idyl ,  which is also obtained by al ternat ive synthesis  f rom HI 
and ethyl chlorocarbonate .  

The available information on 2 ,2 ' -d ip iper idyl  {I) is ex t r eme ly  l imited [2]. We have previously  des -  
cr ibed the prepara t ion  of 2-(2-piper idyl)pyridine (II) [3]. 

In the present  communication,  we reduced II with sodium in isoamyl  alcohol in o rde r  to obtain I and 
its der iva t ives .  The react ion proceeds  with the formation of two d i a s t e r eomers  (HI and IIIa). These  com-  
pounds were  separa ted  by prepara t ive  chromatography on aluminum oxide. 

The react ion of HI with phosgene gave t r icyc lo[1 .6 .7 .12] - l ,12-d iaza-13- t r idecanone  (IV) and 1 -ch loro-  
ca rbonyl -2 ,2 ' -d ip iper idy l  hydrochlor ide  (V) via the following scheme:  
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The react ion of equimolecular  amounts of III and phosgene leads to hydrochior ide  V, while in the 
p resence  of excess  phosgene the reac t ion  gives p r imar i l y  IV, which is also readi ly  obtained on vacuum 
disti l lation of hydrochlor ide  V under  n i t rogen.  Compound V reac t s  with sodium ethoxide to give 1-ethoxy-  
carbonyl -2 ,2 ' -d ip iper idy l  (VI), which is also obtained by al ternat ive synthesis  f rom HI and ethyl ch lo roca r -  
bonate.  Compound VI reac t s  with ethyl chlorocarbonate  to give 1 ,1 ' -d ie thoxycarbonyl -2 ,2 ' -d ip iper idyl  (VII). 

The IR spec t ra  of III and IIIa in the region of the s t re tching and deformation vibrat ions of the NH 
groups display two bands each at 3250, 3340 and 1440, 1460 cm -1, respec t ive ly .  The spec t ra  of VI and VII 
contain f requencies  of the s t re tch ing  vibrat ions of the C ~ O  groups at 1670 and 1695 cm -1 . The d isappear -  
ance of NH absorption bands and the appearance of the absorption band of the C -----O group of the carbamide  
ring at 1732 cm -1 are  cha rac te r i s t i c  for  IV. 

*See [1] for  communication X. 
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A compara t ive  analysis  of III, IV, and VII by thin- layer  ch roma tog raphy  (TLC) on A1203 shows that 
IV and VII lose the i r  bas ic  c h a r a c t e r .  While a s y s t e m  of solvents  sa tu ra ted  with d ry  ammonia  is used  for  
the ch roma tog raphy  of III,  a low-pola r i ty  t o l u e n e - c h l o r o f o r m  s y s t e m  is used for  IV and VII. 

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

2 ,2 ' -Dip iper idy ls  III and IIIa .  A 50~g (0.3 mole) sample  of II with bp 124 ~ (2 ram) a n d n ~  1.5412 (bp 
256-266 ~ [1]) was dissolved in 600 ml  of f r e sh ly  dist i l led i soamyl  alcohol,  and 46 g (2 g-a tom)  of sodium 
was added in one lump (!) to the cold mix ture ,  a f te r  which the mix tu re  was heated to the boiling point on a 
sand bath.  At the end of the reac t ion ,  the mix tu re  was cooled, hydrochlor ic  acid was added (pH 5-5.5), and 
the i soamyl  alcohol was r emoved  by s t eam dist i l la t ion.  The hydrochlor ides  of the bases  we re  t r ea t ed  with 
40~c KOH solution until  the mix tu re  was s t rongly  alkaline,  and the bases  were  ex t rac ted  with e ther .  The 
e ther  ex t rac t  was dr ied with sodium sulfate,  the solvent was r emoved  by dist i l la t ion,  and the res idue  was 
vacuum-dis t i l led  with collection of the f rac t ion  with bp 108-112 o (1 mm) and n ~  1.5011. Two subs tances  
with R f  0.12 and 0.27 were  detected by TLC on act ivi ty II A120~ with elution by a m m o n i a - s a t u r a t e d  CHC13- 
b e n z e n e - m e t h a n o l  (15 : 18 : 1.5). The subs tances  were  sepa ra ted  by p r e p a r a t i v e  TLC on act ivi ty II A1203 
with elution with a m m o n i a - s a t u r a t e d  C H C 1 3 - b e n z e n e - m e t h a n o l  (120:144:12) .  A 0.5-g sample  of the m i x -  
tu re  of III and IIIa  d issolved in 3 ml  of ch lo ro fo rm was applied to a 75-by-35-cm pla te .  The A1203 sect ions  
con ta in ing the  subs tances  were  col lec ted  and washed out with methanol .  Remova l  of the solvent gave 
ch romatograph ica l ly  homogeneous III and IIIa .  

Compound III  was a co lo r l e s s  liquid with mp 30 ~ (in a sea led  capi l la ry ,  bp 110-111 ~ (1 ram), n~ 1.4993, 
and Rf  0.12. Found: C 71.4; H 11.8; N 16.8%. Ct0H20N 2. Calculated:  C 71.4; H 11.9; N 16.7%. The d i -  
hydrochlor ide  was obtained as co lo r l e s s  c r y s t a l s  with mp 299-300 ~ (from alcohol).  Found: C1 24.4~. 
C10H20N 2 ' 2HCI. Calculated:  C1 24.5%. The p ic ra te  had mp 221-222 ~ (from water ) .  

Compound IIIa  had mp 44 ~ (from pe t ro leum ether)  and R f  0.27. Found: C 71.3; H 11.8; N 16.8%. 
C10H20N 2. Calculated:  C 71.4; H 11.9; N 16.7%. The dihydrochloride was obtained as co lo r l e s s  c r y s t a l s  
with mp 310-311 ~ (from alcohol).  Found: C1 24.4~c. C10H20N 2 " 2HC1. Calculated:  C1 24.5%. The p ic ra te  
had mp 230-231 o (from water ) .  

T r i cyc lo [1 .6 .7 .12] - l ,12 -d iaza -13- t r idecanone  (IV). A 3.36-g (0.02 mole) s ample  of III was dissolved 
in 15 ml  of anhydrous toluene, the solution was cooled to -15  ~ and 1 g (0.01 mole)  of phosgene dissolved in 
20 ml  of toluene was added. The solution was heated on a wa te r  bath for  6 h, and the solid product  (A) was 
s epa ra t ed .  The toluene was r em oved  by dist i l lat ion,  and the res idue  was vacuum-dis t i l led  to give 1.4 g 
(71%) of IV as a c o l o r l e s s  liquid (the m a t e r i a l  darkened in air)  with bp 126 ~ (1 ram), n~ 1.5150, and R f  0.34 
[ t o l u e n e - c h l o r o f o r m - m e t h a n o l  (18 :15 :1 .5) ] .  Found: C 66.8; H 9.4; N 14.2%. C11H18N20. Calculated:  C 
66.9; H 9.3; N 14.4%. The p ic ra te  had mp 175-176 ~ (from alcohol) .  Found: N 16.41%. CllH18N20 �9 
C6H3N307. Calculated:  16.5%. 

1 -Ch lo roca rbony l -2 ,2 ' -d ip ipe r idy l  Hydrochlor ide  (V). A 2-g sample  of A in 50 ml  of acetone was 
heated on a wa te r  bath for  3 h, solid port ion B was separa ted ,  and one-third of the solvent  was r emoved  by 
dist i l la t ion.  P e t r o l e u m  ether  (50 ml) was added to the res idue  to give 0.4 g of c o l o r l e s s  c r y s t a l s  with mp 
293-294 ~ (from acetone) and R f  0.18 [ c h l o r o f o r m - b e n z e n e - a c e t o n e  (15:10 : 5)]. Found: C 49.4; H 7.2; C1 
29.3; N 15.0%. CllH19C1N20 �9 HC1. Calculated:  C 49.4; H 7.5; C1 29.0; N 14.6%. Produc t  B yielded 0.3 g of 
the dihydrochlor ide of III with mp 299-300 ~ (from alcohol). .  

1 -E thoxyca rbony l -2 ,2 ' -d ip ipe r idy l  (VI). A 2.7-g C0.01 mole) sample  of hydrochlor ide  IV in 100 ml  of 
acetone was heated for  5 h with 1.3 g C0.02 mole) of sodium ethoxide. The solvent  was r emoved  by d i s t i l l a -  
tion to give 1.5 g (86%) of VI with bp 127-128 ~ (2 ram), n~ 1.4988, and R f  0.52 [ c h l o r o f o r m - b e n z e n e -  
methanol  (15:18:1 .5) ] .  Found: C 69.7; H 10.6; N 12.4%. CI3H24N20. Calculated:  C 69.7; H 10.7; N 12.5%. 
The hydrochlor ide  had mp 247-248 o (from alcohol).  Found: C1 12.7~ C13H24N20 �9 HC1. Calculated.  C1 
12.8%. The p ic ra t e  had mp 168-169 ~ (from ether) .  Reaction of 0.5 g (3 mmole)  of III in 10 ml  of toluene 
with 0.32 g (3.5 mmole)  of ethyl ch lorocarbonate  gave 0.1 g (30%) of VI with R f  0.52. The p icra te  had mp 
168-169 ~ (from e ther ) .  

1 ,1 ' -Die thoxycarbony l -2 ,2 ' -d ip ipe r idy l  (VII). A solutien of 2.5 g (0.01 mole)  of VI in 30 ml  of an-  
hydrous e ther  was mixed with cooling with 0.54 g C0.005 mole) of ethyl ch lo roca rbona te .  The e ther  solution 
was sepa ra ted ,  and the solvent  was r emoved  by dist i l lat ion to give p r i s m s  of VII with mp 44 ~ (from pe t ro l e -  
um ether  at -10~ Found: C 68.5; H 10.1; N 10.2%. CI6H28N202. Calculated:  C 68.6; H 10.0; N 10.0%. 
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