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3 -Methy l -4 -benzy l -2 ,6 -d ipheny lp iper id ine  was obtained by hydrogenat ion of 3 - m e t h y l - 4 - b e n z y l -  
2 ,6-diphenylpyr idine in the p resence  of rhenium heptasulf ide;  this conf i rms  the common c h a r a c -  
t e r  of the method of se lec t ive  hydrogenat ion of aryl(aralkyl)-subst i t -uted pyridine bases  to give 
s i m i l a r l y  subst i tuted piper idines .  Dehydrocycl izat ion of this pyridine base by heating with su l -  
fur  leads to 1 0 - m e r c a p t o - l , 3 - d i p h e n y l - 2 - a z a a n t h r a c e n e ,  which was obtained under  the same  
conditions f r o m  1 ,2 -d ipheny l - l , 2 -b i s  (3-methyl -2 ,6-d iphenyl -4-pyr idy l )e thane .  

The se lec t ive  hydrogenat ion of ary lpyr id ine  bases  is of in te res t  as a method for  the p repa ra t ion  of 
s i m i l a r l y  subst i tuted piper idines .  We have es tabl i shed that  the pyridine ring is se lec t ive ly  hydrogenated with- 
out involvement  of the phenyl r ing in the hydrogenat ion of 2, 5 -d imethy l -4-phenyl (p-methy lbenzyl )  pyr id ines  in 
the p re sence  of rhenium heptasulf ide [1]. In the p resen t  communicat ion  we desc r ibe  the hydrogenat ion under  
the same  conditions of the prev ious ly  synthesized 3 -me thy l -4 -benzy l -2 ,6 -d ipheny lpyr id ine  (I) [2] to give 3- 
me thy l -4 -benzy l -2 ,6 -d ipheny lp ipe r id ine  (II), which was obtained in r a t he r  high yield. This example  a lso  s e r v e s  
as a conf i rmat ion  of the common c h a r a c t e r  of the se lec t ive  hydrogenat ion of a r y l -  and a ra lky lpyr id ines  in the 
p re sence  of rhen ium heptasulfide.  
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In a study of the cata lyt ic  dehydrocycl iza t ion  of pyridine base I it was es tab l i shed  that  i t  is conver ted to 
condensed he te rocyc les ,  viz. ,  1 ,3 -d ipheny l -2 -azaan thracene  and 2 -pheny l - l -azabenzo[ f ] f luoran thene  [2]. We 
used a K-16 indus t r ia l  dehydrogenat ing ca ta lys t  as the catalyst .  We a t tempted  to br ing about the dehydrocyc l i za -  
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t ion of pyridine base  I by means  of su l fur  (300~ In this case a lso  the reac t ion  leads to the format ion  of an 
azaan th racene  sys tem.  However ,  1 ,3 -d ipheny l -2 -azan th racene  i t se l f  iS not fo rmed  in this case;  instead,  we 
obtained i ts  thiol  der iva t ive ,  viz. ,  1 0 - m e r c a p t o - l , 3 - d i p h e n y l - 2 - a z a a n t h r a c e n e  (III) (in 33% ~eld) .  The same  
compound was obtained in lower  yield (10%) under  s i m i l a r  conditions f r o m  1 , 2 - d i p h e n y l - l , 2 - b i s ( 3 - m e t h y I - 2 , 6 -  
d iphenyl -4-pyr idyl )e thane  (IV) - the product  of oxidative d imer i za t ion  of pyridine base  I [2]. The cor responding  
subst i tu ted s t i lbene was not i so la ted  in this case.  The pr inc ipa l  t r an s fo rma t ions  of IV are  evidently cleavage 
of the C - C  bond, dehydrocycl izat ion,  and dehydrogenation.  

It  is impor tan t  to note that  m e rcap t o  der iva t ive  III is not fo rmed  when 1 ,3 -d ipheny l -2 -azaan th racene  is 
heated with sulfur.  On the bas is  of this it may  be a s sumed  that  su l fur  is incorpora ted  in the dehydrocycl izat ion 
or  dehydrogenat ion step.  It  is poss ib le  that  1 ,3 -d ipheny l -2 -azaan th ro -10- th ione ,  which as a resu l t  of eno l i za -  
t ion is conver ted  to thiol de r iva t ive  III, is  an in t e rmed ia te  in these  t r an s fo rma t ions .  

The IR s p e c t r u m  of III contains a weak- in tens i ty  band of s t re tch ing  v ibra t ions  of an SH group at 2563 cm -1. 
Its UV s p e c t r u m  is s i m i l a r  to the s p e c t r u m  of 1 ,3 -d ipheny l -2 -azaan th racene ,  but, in cont ras t  to the la t ter ,  the 
long-wave absorp t ion  band does not have a fine s t ruc tu re .  The molecu la r - ion  peak with m / z  363, which c o r -  
responds  to i ts  e m p i r i c a l  formula ,  is the most  intense peak  in the m a s s  s p e c t r u m  of III. The intense peaks of 
the f ragment  ions with m / z  362 and 330, which co r re spond  to spl i t t ing out of H and SH par t i c les  by the molec -  
u lar  ion, a r e  cha r ac t e r i s t i c  for  the d issoc ia t ive  ionizat ion of thiophenols [3]. 

EXPERIMENTAL 

The IR spectra of KBr pellets of the compounds were recorded with a UR-20 spectrometer. The UV 
spectra of solutions in alcohol were obtained with a Specord UV-vis spectrophotometer. The PMR spectra were 
recorded with a Tesla BS-487C spectrometer with tetramethylsilane as the internal standard. The mass spec- 
tra were measured with an MKh-1303 mass spectrometer. Column chromatography andthin-layerehromatog- 
raphy (TLC) were carried out on Brockmann activity II A1203. 

37Methyl-4-benzyl-2,6-diphenylpiperidin e (If). A glass ampul, open at one end and containing I g (2.98 
mmole) of I, 0.05 g of rhenium hep/~asulfide, and 15 ml of benzene, was placed in a 125-mi rotating autoclave, 
and hydrogenation was carried out at 240~ and an initial hydrogen pressure of 130 arm for 5 h. The catalyst 
was removed by filtration, the benzene was removed from the filtrate by distillation, and the residue (0.92 g) 
was crystallized from heptane to give 0.68 g (69%) of III with mp 141-142~ and Rf 0.44 [ethyl acetate-heptane 
(1:4)]. IR spectrum: 3312 cm -i (NH). PMR spectrum (in CDCI3): 3.70 (IH, q, 6-H), 3.14 (lII, d, 2-H), and 0.83 
ppm (3H, d, CH3). Found: C 88.0; H 8.0; N 4.2%; M 341. C25HzTN. Calculated %: C 88.0; H 7.9; N 4.1%; M 341. 

10-Mercapto-I 3-diphenyl-2-azaanthracene (III). A) A mixture of 3 g (8.9 mmole) of pyridine base I and 
0.72 g (0.022 mole) of sulfur was heated in a stream of nitrogen at 300-305~ for I h, after which it was ex- 
tracted with 600 ml of boiling heptane. The heptane was removed from the extract by distillation, and the resi- 
due (2.3 g) was chromatographed with a column (h=25 cm, d=2.5 cm, heptane) to give, initially, 0.99 g (33%) of 
mercaptoazaanthracene III as yellow crystals with mp 167-168~ (from heptane) and Rf 0.69 [ethyl acetate- 
heptane (1:4)]. UV spectrum (in alcohol), kma x (log a): 208 (4.51), 255 (4.47), 272 (4.46), and 404 nm (3.94). 
Ph,~R s p e c t r u m  (in CDCI~): 7.94 p p m  (1H, s, 4-H). Found: C 82.7; H 4.6; N 3.7%; M 363. C25H17N. Calculated: 
C 82.6; H 4.7; N 3.6%; M 363. Subsequent elution gave 0.96 g of s t a r t ing  I. 

B) By a s i m i l a r  method, f r o m  0.45 g (6.7 mmole)  of diphenyldipyridylethane IV and 0.021 g (0,67 mmole)  
of su l fur  we obtained 0.025 g (10%) of mercap toan th racene  VII with mp 167-168~ No mel t ing-point  dep res s ion  
was observed  for  a mixture  of this  product  with a sample  obtained by method A. 
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