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The poss ib i l i ty  of the fo rmat ion  of 3 ' ,5 -di  (piper idin-2-yl)  -2 ,4 '  -b ipyr idy l  by the dehydrogena-  
tive condensat ion of anabasine in the p resence  of metal l ic  sodium at 50-60~ has been shown. 

P r e v i o u s l y  [1, 2], by applying the E m m e r t  react ion  to some 3-subs t i tu ted  pyr id ines ,  we obtained a 
number  of new de r iva t ives  of 4 , 4 ' -  and 2 ,2 ' - b ipy r idy l s .  In the p re sen t  paper  we descr ibe  the resu l t s  of an 
invest igat ion of the reac t ion  of anabasine and meta l l ic  sodium at 50-60~ F rom the reac t ion  mixture  by 
c h r o m a t o g r a p h y  we isola ted the known 3 ,3 ' - d i (p ipe r id in -2 -y l ) -4 ,4 ' - b ipy r idy l  and a substance C20H26N 4 (I) 
the IR spec t rum of which showed bands in the 840-and740-cm -1 reg ions .  The p resence  of these bands 
gives grounds for  assuming  that  compound (I) contains the 2 ,4 ' -b ipyr idy l  f r agmen t  [3]. Its UV s p e c t r u m  
has two absorpt ion bands with ;~ max 236 and 270 nm (e 8650 and 8025, respec t ive ly) ,  which is c h a r a c t e r -  
ist ic for  2 ,4 ' -b ipyr idy t  [4]. The fall  in the intensi ty of the absorpt ion bands in compar i son  with unsubs t i -  
tuted 2 ,4 ' -b ipy r idy l  is obviously connected with a dec rea se  in the degree  of conjugation caused by a d i s -  
turbance  of the coplanar i ty  of the molecule  because  of the p re sence  of a piper idine group in the ortho pos i -  
tion to the in te rnuc lea r  C - C  bond.  

The PMR s pec t rum  of the base  (I) p e r m i t s  the s t ruc tu re  of 3 ' , 5 -d i (p ipe r id in -2 -y l ) -2 ,4 ' - b ipy r idy l  to 
be a sc r ibed  to it. This is shown, in pa r t i cu la r ,  by the p resence  of the signal of one proton in posit ion 4 of 
a pyr idhm r ing .  

A definitive proof  of the s t ruc tu re  of (I) was its oxidation with po tass ium permangana te  under  the 
conditions for  the oxidation of anabasine [5]. This reac t ion  gave 2 , 4 ' - b ipy r idy l -3 ' , 5 -d i ca rboxy l i c  acid (II), 
the decarboxylat ion of which gave 2 ,4 ' -b ipy r idy l  (III). 
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E X P E R I M E N T A L  

The mass spectra were recorded on an MKh-1303 mass spectrometer with the direct introduction of 

the substance into the ion source at an ionizing voltage of 40 V, a cathode emission current of 25 mA, and 

a temperature of 125-150~ The IR spectra were taken on a UR-10 spectrophotometer in potassium 

bromide tablets. The UV spectra were obtainedonanSF-4A spectrophotometer in ethanolic solution with 
a concentration of 10 -3 M. The PMR spectrum of the base was taken on a Hitachi H-60 instrument with 
CCI 4 as the solvent and TMS as the internal standard. 

Dehydrogenative Condensation of Anabasine. With constant stirring, 0.23 g (0.01 g-atom) of sodium 

dispersed in m-xylene was added in portions to a mixture of I0 g (61 mmoles) of anabasine and 50 ml of 

absolute benzene. The reaction was performed in a current of nitrogen at 50-60~ for 6 h. When all the 
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sodium had reac ted ,  the mixture  was oxidized with oxygen carefu l ly  f reed  f rom carbon dioxide. Then the 
benzene was disti l led off and the residue was decomposed with water .  The aqueous solution was ex t rac ted  
with ch lo roform,  and the ex t r ac t  was dr ied  with sodium sulfate.  It was then chromategraphed [A1203 of 
activity grade II; b e n z e n e - c h l o r o f o r m - m e t h a n o l  (8 :22 :2 )  system],  and anabasine (Rf  0.50) and the p rod-  
ucts of its d imerizat ion (Rf  0.11 and 0.26) were detected.  After  the solvent and the unchanged anabasine 
had been disti l led off at 140-142~ (12 ram), 1.6 g (16%) of a viscous oil was obtained. 

To isolate the 3 ' ,5 -d i (p iper id in-2-y l ) -2 ,4 ' -b ipyr idy l  (I), 1.6 g of the react ion products  was deposited 
on a column filled with A1203 of activity grade II and elution was pe r fo rmed  with b e n z e n e -  c h l o r o f o r m -  
methanol ( 8 : 2 2 : 2 ) .  The p rocess  was moni tored by the TLC method using the same solvent sys tem.  The 
eluates  containing the substance with Rf  0.26 were combined. After  the solvent had been dist i l led off, 0.8 g 
(~c) of (I) was obtained in the fo rm of a dark yellow oil which could not be c rys ta l l i zed .  Rf  0.81 (A1203, 
methanol);  0.39 [A1203, a c e t o n e - w a t e r  (100:8)]; 0.33 [Leningrad No. 2 paper,  bu t ano l - ace t i c  a c i d - w a t e r  
(4:1 : 5)]. Mass spec t rum:  M + 322. 

PMR spec t rum,  5 ,  ppm: 8.75 (singlet, 2 ' -H),  8.48 (doublet, J4,6 2 Hz, 6-H), 8.32 (doublet, J5,,6, 6 Hz, 
6 '-H),  7.68 (doublet of doublets,  J3 4 8 Hz, 4-H), 7.25 (doublet, 3-H), 7~ (doublet, 5'-H), and 3.5-1.5 ppm 
(multiplet of the protons of piperi~me r ings) .  Dipicrate ,  mp 187-189 C {from ethanol).  Found, ~c: N 19.2, 
19.1. C20HI26N 4 �9 2C6H3N307. Calculated, ~c: N 19.0. 

2 ,4 ' -Bipyr idy l -3 ' ,5 -d ica rboxyl ic  Acid (II). A saturated aqueous solution of potassium permanganate  
was added to an aqueous solution of 3 g of (I) until a pink colorat ion appeared which did not disappear  in the 
course  of a day. The precipi tate  of manganese oxide was f i l tered off and washed with water .  The action of 
copper  acetate on the concentra ted aqueous solution prec ip i ta ted  the copper sal t  of the acid (II). This was 
carefu l ly  washed with water ,  suspended in hot water ,  and decomposed with hydrogen sulfide.  The p rec ip i -  
tate of copper  sulfide was f i l te red  off and washed with hot water .  The f i l t ra te  was evaporated to dryness ,  
and the res idue was r ec rys t a l l i z ed  f rom absolute ethanol, giving 0.61 g (30%) of the acid (II) in the form of 
grayish  c rys t a l s  with mp 276-277~ (subl.). Found, ~c: C 58.9, 58.9; H 3.2, 3.3; N 11.4, 11.3. equiv. 123, 
124. C12HIsN204. Calculated,  %: C 59.0; H 3.3; N 11.5, equiv. 122. 

2 ,4 ' -Bipyr idyl  (HI). A mixture  of 1 g of (II) and 3 g of copper  bronze in 50 ml of benzene was heated 
in a sealed tube at 240-250~ for 3 h .  After  f i l t rat ion,  the benzene was disti l led off and the res idue was 
t rea ted  with absolute ethanol.  This gave 0.28 g (43~c) of 2 ,4 ' -b ipyr idyl  with mp 61~ (from pet ro leum ether);  
according to the l i t e ra tu re  [6], mp 61.5~ P ic ra t e ,  mp 213-214~ (from ethanol); according to the l i t e r a -  
ture  [6], mp 214~ 
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