
The 4-amino-4 ' -methoxydiphenyl  nece s sa ry  for  the synthesis  of sp i rochromenes  IV-VI was obtained 
f rom 4-nitrodiphenyl by the following known t ransformat ions :  Nitration to 4,4 ' -dini trodlphenyl  [8], par t ia l  
reduct ion of the dinitro compound [9], diazotizat ion of the result ing ni t ro  amine and subsequent decomposit ion 
of the diazonium salt  in the p re sence  of dilute sulfuric  acid, t r ea tment  of the 4-hydroxy-4-ni t rodiphenyl  with 
dimethyl sulfate in alkaline media  [8], and reduct ion of the 4-methoxy-4 ' -n i t rodiphenyl  with hydrazine hydrate  
in [sopropyl alcohol [10]. 4-Methoxy-4 ' -hydrazinodiphenyl  (X) was synthesized by the method used to p repa re  
4-hydrazinodiphenyl [11]. 5-{p-Methoxyphenyl)-2,3,3-tr imethylindolinine methodide {XI) was obtained by the 
method in [12]. The p roper t i e s  of the compounds obtained are  p resen ted  in Table 2. 
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R E S E A R C H  IN T H E  D I P I P E R I D Y L  S E R I E S  

XIX.* SYNTHESIS OF 4-(4-PIPERIDYL)-I ,2,5,6-TETRAHYDROPYRIDINE 

Y u .  N.  F o r o s t y a n  a n d  E .  I .  F o r o s t y a n  UDC547.828:542.942.4:543.422.25.4.6 '544 

Hydrogenation of 4 ,4 ' -dipyr idyl  or  4- (4 'p iper idyl )pyr td ine  with sodium in isoamyl alcohol 
gives a mixture  of hydro der ivat ives ,  f rom which 4- (4-p iper idy l ) - l ,2 ,5 ,6- te t rahydropyr id ine  
was isolated.  

It has been shown that 4 ,4 ' -dipiper idyl  (I) and 4-(4-piperidyl)pyridine (II) a re  formed in the hydrogenation 
of 4 ,4 ' -dtpyr idyl  [2-4]. 

In a continuation of our  e a r l i e r  r e s e a r c h  [5] we have investigated the side products  of the react ion and 
have shown that 4 - (4-p iper idy l ) - l ,2 ,5 ,6 - te t rahydropyr id ine  {III) is formed in 42~ yield along with I in the hydro-  
genation of 4 ,4 ' -d ipyr idyl  and II with sodium in isoamyl alcohol. 

N ~ " J  N a H N~-~_~-~N H + 
~,_J M_/ 

II i Ill  

A one-protOn broad signal with Av 1/2 Hz, which corresponds  to an olefinic proton having s p i n - s p i n  
coupling constants on the o r d e r  of 5-8 Hz f rom the protons of the methylene group,  is observed in the NMR 
spec t ra  of III at 2.3 ppm (in pyridine) and 5.4 ppm (in CHCla). This resul t  unambiguously excludes f rom con- 

*See [1] for  the preceding communica t i on .  
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s idera t ion  a s t ruc tu re  with double bonds in the 4 - 4 ' ,  2 - 3 ,  and 1 - 2  posi t ions;  i.~., the double bond is in 
the 3 - 4  posi t ion,  as is also mani fes ted  in the additional spli t t ing of the s ignals  of the axial and equator ia l  
protons  of the o~-methylene groups  at 2.3-3.4 ppm. The signals  at 1.65 and 2.23 ppm indicate the p r e s e n c e  
of two NH groups;  this  also is  e o n f i r m e d b y m e a s u r e m e n t  of the ionization constants  (PKa110.87 and pKa2 
9.78). These  data a re  in ag reement  with the proposed  s t ruc tu re  (IT[). 

E X P E R I M E N T A L  M E T H O D  

The IR spec t r a  of KBr  pe l le t s  of the compounds were  recorded  with a UR-10 s p e c t r o m e t e r  at 500- 
3600 c m - i .  The UV s p e c t r a  of 10 -4 M alcohol solutions 0f the compounds were  recorded  with an SF-4A 
spec t ropho tomete r .  The NMR s pec t r a  of ch lo ro form and pyridine solutions were  recorded  by V. B. Leont 'ev  
with a Hitachi P-20A s p e c t r o m e t e r  (60 MHz) with t e t r amethy l sUane  as the internal  s tandard.  Potent io-  
m e t r i c  t i t r a t ion  was c a r r i e d  out with an LPM-60M p H - m e t e r  by the s tandard method.  The pK a values 
we re  calculated with al lowance for  a co r r ec t i on  for  the concentra t ion  of the hydroxide ions [6]. The chro-  
matography  of the bases  was rea l ized  with a column filled with KSK s i l ica  gel; the ra t io  of the d i ame te r  
of the column to the th ickness  of the sorbent  l ayer  was 1 : 20, the ra t io  of the sorbent  to the bases  was 
1 : 40, and elution was accompl ished with pe t ro leum e t h e r - b e n z e n e .  

The individuality of the compounds was moni tored  by ascending TLC on a loose l a y e r  of act ivi ty II 
a luminum oxide in a m e t h a n o l - b e n z e n e - a m m o n i a - s a t u r a t e d  ch lo ro form s y s t e m  (1 : 5 : 35) with develop- 
ment  by iodine vapors .  

C o m m e r i c a l - g r a d e  4 ,4 ' -d ipyr idyl ,  with mp 113-114 ~ [7], was used inthe exper iments .  4 - (4 -P ipe r idy l ) -  
pyridine was synthesized by the method in [3] and had mp 79-80 ~ 

4 - (4 -P ipe r idy l ) - l , 2 ,5 ,6 - t e t r ahydropyr id ine  (IH) and 4 ,4 ' -Dipiper idyl  (I). A) Sodium [15 g (0.87 g-  
atom)] was supended in 150 ml  of refluxing toluene, and 16.2 g (0.1 mole) of II  dissolved in 150 ml  of iso-  
amyl  alcohol was added. Af ter  a l l  of the sodium had been converted,  200 ml  of w a t e r  was added to the 
mixture ,  and it was cefluxed for  30 min .  The organic  l a y e r  was separa ted ,  and the bases  were  ext rac ted  
twice with i soamyl  alcohol.  The ex t rac t  was dr ied with MgSO 4 and vacuum evapora ted .  The residue was 
r ec rys t a l l i zed  f r o m  benzene to give 14.8 g (88%) of a mix tu re  of I and IH (Rf 0.16 and 0.19). 

B) A mix tu re  of I and III (10 g) was introduced into a ch romatography  column and eluted with 300 ml  
of eluent (1 : 1 ) .  Etuate A, enr iched in I, was obtained; the residual  bases  were  eluted with the eluate (1 : 2) 
to give eluate  B containing HI. The solvent was removed  by disti l lation, and res idual  A was r ec rys t a l l i z ed  
f rom benzene to give 6.74 g (45%) of I with mp 166-167 ~ [2] and Rf 0+16. NMR spec t rum in pyridine:  2.4 
ppm (NH). IR spec t rum  {KBr), c m - t :  3163 and 3430 (two NH groups) .  Ionization constants ,  pKa: 10.99 
and 10.23 [8]. Recrys ta l l i za t ion  of B f r o m  e the r  gave 6.23 g (42%) of III with rap 80-81~ Rf 0.19. IR 
spec t rum (KBr), c m - l :  1630 and 802 (double bond); 3260, 3290 (NH). UV spec t rum (in ethanol), ;Urea x- 
215 rim. Found: C 71.3; H 11.8; N 16.5%. C10H20N 2. Calculated: C 71.4; H 11.9; N 16.8%. The dip[crate  
had mp 217-218 ~ (from alcohol).  
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