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The prev ious ly  unknown 3-a lky l -2 ,4 ,6 - t r ipheny lpyr id ines  were  obtained f rom 1 - m e t h y l - 3 - a l k y l -  
2 ,6 -d ipheny l -4 -p ipe r idones .  It was es tab l i shed  that a mix tu re  of 1 ,3-d iphenyl -4-azaf luorene  
and 1 ,3 -d ipheny l -2 -aza f luorene  is fo rmed  in the dehydrocycl iza t ion  of 3 - m e t h y l - 2 , 4 , 6 - t r i p h e -  
nylpyridine.  

The cata lyt ic  dehydrocycl izat ion of 2 , 5 -d ime thy l -4 - a ry lpy r id ine s  and 2 , 5 - d i m e t h y l - 4 - a r y l m e t h y l -  
pyr id ines  is a convenient  method for  the synthes is  of the d i f f icul t - to-obta in  and as yet  l i t t l e - inves t iga ted  
he te rocyc l ic  compounds of the 2 -aza f luorene  [1] and benzo[g]isoquinoline [2] types .  

For  the study of this reac t ion  it s eemed  of in t e re s t  to subject  3 -a lky l -2 ,4 ,6 - t r iphenylpyr id ine  to de-  
hydrocycl izat ion.  In this case  dehydrocycl iza t ion  may  p roceed  both at the phenyl group attached to C~ and 
at the phenyl group at tached to C,. In the f i r s t  case  a subst i tuted 4 -aza f luorene  should be formed,  whe reas  
in the second case  a s i m i l a r l y  subst i tuted 2- azaf luorene  should be fo rmed .  The 3 -a lky l -2 ,4 ,6 - t r i pheny l -  
pyr id ines  were  obtained by the method descr ibed  in [3]. 

0 s C6H s C~l'l s 

CH~ CH 3 CH 3 

I-!1! IV-VI VII-IX X-Xll 

I, IV, VII, X R=CH~; [I ,V, VIII, XI RzC3HT-n;  III, VI, IX, XII R=CH(CHs) 2 

The reac t ion  of phenyll i thium with 1 ,3-d imethyl -  (D, 1 - m e t h y l - 3 - p r o p y l -  (II), and 1 - m e t h y l - 3 - i s o -  
p ropy l -2 ,6 -d ipheny l -4 -p ipe r idone  (III) gave, r e spec t ive ly ,  1 ,3 -d imethy l -  (IV), ! r m e t h y l - 3 - p r o p y l -  (V), 
and 1 - m e t h y l - 3 - i s o p r o p y l - 2 , 4 , 6 - t r i p h e n y l - 4 - p i p e r i d o l  (VI). Each of these p ipe r i do l swas  isolated in the 
f o r m  of one d i a s t e r e o i s o m e r .  Only one i s o m e r  was also detected by th in - l aye r  ch romatography  (TLC) 
of the reac t ion  products .  

The magnitude of the s p i n - s p i n  coupling constants  of the protons  at tached to C 2 and C 3 and C 5 and 
C6 (JL3 and J5,6) in the PlVIR s p e c t r a  of p iper idones  I - I I I  and p iper idols  IV-VI (Table 1) shows that the 
phenyl groups at tached to C~ and Cr and the alkyl group at tached to C 3 are  equator ia l ly  or iented.  The 
s t e r e o c h e m i s t r y  of addition of organol i th ium compounds to cycl ic  ketones containing a subst i tuent  in the 

posit ion re la t ive  to the keto group [4, 5] makes  it  poss ib le  to a s sume  that  the phenyl group at tached to 
C 4 in the case  of p iper idols  IV-VI is or iented  equator ia l ly ,  whereas  the OH group is axial ly oriented.  The 
nonequivalence of the me thy l  groups of the i sopropyl  group of alcohol VI (the p r e s e n c e  in the PMR spec -  
t r u m  of two doublets at  0.70 and 0.14 ppm of  th ree  pro ton  u , i t s  each) indicates  the hindered c h a r a c t e r  of 
rota t ion of this group.  
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TABLE 1. Data  f r o m  the PMR Spec t ra  of 1 - M e t h y l - 3 - a l k y l - 2 , 6 -  
d i phe ny l -4 -p i pe r i done s  and 1 - M e t h y l - 3 - a l k y l - 2 , 4 , 6 - t r i p h e n y l - 4 -  
p ipe r ido l s  

! Chdmical shift, 6, ppm multiplicity 
,~ ! ring protons substituent 

a H e  H-6 

I I I 2,90d 3.33 q 
3,02 d 3AO q 

I11 3,23d 3.3,3 q 

IV 3,23d 3,62q 

V 3,28d 3,63q 

VI 3,59d 3.60q 

Spin- spin coupling 
,rotons constant, Hz 

H-5a H-5e N-GHa Ph CI-I3-- CH2-- CH-- ,~ ~ 

2J7m12~40mil.67s'7~28m 0,65d - - I -  i11.2 12,0/4,2t13,0/60 
2,79m12.42m] 1:,.:'4s17,3 m 0.68m 0.95--[t,60 ml -- ,ii1:51 11"514"0/13'01-- 

0,90d -- -- ', 
6,88-- (~.3'~ d -- -- , 

1.67--2.N m l I,?5s [6,95-- 10..51 12'014"5 * - -  
]7.79m I [ 

L66 s 11,0 /6,97-- 0,7,0d; -- ]1.25-- ~I2.0 * * -- 1.25--~.50 m / 
[7,67 m 0,14 d 2,5m 1 [ 

*It was not poss ib l e  to de t e rmine  the s p i n - s p i n  coupl ing con-  
s tants  b e c a u s e  of over lapp ing  of the s igna ls .  

P ipe r ido l s  IV-VI  w e r e  dehydra ted  by means  of phosphorus  t r i b r o m i d e  in re f lux ing  benzene  and sub-  
sequent  t r e a t m e n t  of the r e a c t i o n  mix tu re  with a m m o n i u m  hydrox ide .  This  p r o c e d u r e  was  used  to obtain 
1 ,3 -d imethy l - (VII ) ,  1 -m e t hy l -3 -p ropy l - (VI I IT - ,  and 1 - m e t h y l - 3 - i s o p r o p y l - 2 , 4 , 6 - t r i p h e n y l p i p e r i d e i n e  (IX). 
P ipe r ide ine  VII is f o r m e d  as a s ingle A 4 i s o m e r ,  as c o n f i r m e d  by the p r e s e n c e  in its PMR s p e c t r u m  of 
one s ignal  of an N - C H  3 g roup  at 5 1 .72ppm (3-I-D and a b r o a d  s ignal  of an olef in p ro ton  a t tached  to C 5 wire 
6 5.50 ppm (1H). However ,  p ipe r ide ines  VIII and IX a re  m i x t u r e s  of A 3 and A 4 i s o m e r s .  This is p roved  by 
the fact  that  the PMR s p e c t r a  of VIII and IX conta in  two s ingle ts  of an N - C H  3 group  at 1.73 and 1.84 and 
1.73 and 1.88 ppm, r e s p e c t i v e l y .  The a s s ignmen t  of these  s ignals  was c o n f i r m e d  by the i r  spl i t t ing on p r o -  
tonat ion (CF3COOH) and c o n v e r s i o n  to a s ingle t  upon subsequent  deu te r ium exchange .  The s ignal  of the 
olefin p ro ton  in the s p e c t r a  of  VIII and IX is found at 5.63 ppm.  The s ignal  at  1.73 ppm is due to the N -  
CH 3 g roup  of the A 4 i s o m e r ,  as follows f r o m  the ra t io  of the in tegra l  in tens i t ies  of this s ignal  and the s ignal  
of the olefin p ro ton  (3 : 17. The  ra t io  of the A 3 and/x 4 i s o m e r s ,  d e t e r m i n e d  f r o m  the in tegra l  in tens i t ies  of 
the s ignals  of the N - C H  3 groups ,  is ~ 1 : 2  in the case  of IX. 

The dehydrogena t ion  and N-demethy la t ion  of p ipe r ide ines  VII- IX w e r e  a c c o m p l i s h e d  with a K-16 
ca t a ly s t  at  350-420 ~ 3 -Methy l  (XII) were  obtained in 30, 29, and l % y i e l d s ,  r e s p e c t i v e l y .  The dehydro -  
genat ion and N-demethy la t ion  of  p ipe r ide ines  VII-IX give cons ide rab ly  lower  y ie lds  than the analogous  
t r a n s f o r m a t i o n s  of p ipe r ide ines  that  do not contain phenyl  subst i tuents  a t tached  to the C 2 and C 6 a toms  of 
the p iper id ine  r ing.  In all c a se s  we es tab l i shed  the fo rma t ion  of up to 60c/c of subs t ances  that  do not contain  
a ba s i c  n i t rogen  a tom and a re  apparen t ly  p roduc t s  of deamina t ion  and hydrogeno lys i s  of the s t a r t ing  p i p e r -  
ide ines  a t t h e  C s -  N o r  C~-  N bonds .  It  was  es tab l i shed  expe r imen ta l ly  tha t  the n i t rogen  a tom is spl i t  out  
as  ammon ia  dur ing  deamina t ion .  However ,  the ca ta ly t ic  hydrogeno lys i s  of  b e n z y l a m i n e s ,  which a r e  analogs  
of the p ipe r ide ines  under  invest igat ion,  is the usual  method  of debenzyla t ion .  In the case  of the ca ta ly t i c  
t r a n s f o r m a t i o n s  of p ipe r ide ines  VIII and IX, one o b s e r v e s  pa r t i a l  c l eavage  of the alkyl  g roup  and the phenyl  
g roup  a t tached  to C 2. 2 ,4 ,6 -Tr ipheny lpy r id ine  (XIII7 and 5 - i s o p r o p y l - 2 , 4 - d i p h e n y l p y r i d i n e  (XIV7 w e r e  i so la ted  
f r o m  the r eac t i on  p roduc t s .  The  locat ion of the phenyl  g roups  at C 2 and C 4 in XIV follows unambiguous ly  
f r o m  the p r e s e n c e  in the PMR s p e c t r u m  of s iag le t s  of the a and f~ p ro tons  of the pyr id ine  r ing  at 9.03 and 
7.50 ppm, r e s p e c t i v e l y .  

P y r i d i n e  b a s e  X was sub jec ted  to dehydrocyc l i za t ion  on the s a m e  K-16 ca t a ly s t  at 550-560 ~ In this 
case  we i so la ted  1 , 3 - d i p h e n y l - 4 - a z a f l u o r e n e  (XV) (with mp I57 .5-158  ~ in 27% yield)  and 1 ,3 -d ipheny l -2 -  
aza f luorene  (XVI) (with mp 143.5-144.5 ~ in 9.5% yield) .  In o r d e r  to c o n f i r m  s t r u c t u r e s  XV and XVI we 
c a r r i e d  out the a l t e rna t ive  syn thes i s  of XVI. It was obtained by dehydrocyc l i za t ion  of 2 . 6 - d i p h e n y l - 4 - ( o -  
to lyl )pyr idine  (XVII) under  the s a m e  condit ions as in the cyc l iza t ion  of X. 

9 7 2  



TABLE 2. 1 - M e t h y l - 3 - a l k y l - 2 , 6 - d i p h e n y l - 4 - p i p e r i d o n e s ,  4-Piper-~ 

idols ,  and P i p e r i d e i n e s  

1 
Com- [ mp, ~ 
pound I 

I 

II 

III 

IV 

V* 

VI 

VI I 

VIII'f 

IX 

KVII 

XIX 

XX$ 

Empiric- 
al for- 
mula 

Found, % Calc., % 

I 
C H i N  C H N 

Picrate 

empirical N, % 
mp,*C formula ~ 

1,59-- 
--161 
1,83,5-- 
--1'84 

206--207 

257-- 
--257,5 

240--,241 

2+8--~49 

190--192 

200,5-- 
~ l t  
1,85-- 
--136,5 

b75--17~ 

1,88~I~89 

161,5-- 
--1'63 

C,oH2tNO" 
-C~H3N30, 

C21H~NO" 
�9 C,d-I3N~O~ 

Cu,H~sNO- 
�9 C6H3N~Or 

C2sH~NO" 
-C~H3N307 

C~:HaNO. 
-C~H~N30: 

C~TH3~NO. 
- C6H3N~O7 

C25H2~N" 
�9 "C6H3~[sO7 
C2~H~N. 

.C~H~N307 
C~TH2,N" 

-C6H*N307 
C~H~N- 

�9 C~HsNaOr 
C~H27~NO" 

-C~H~NaO~ 
C2~H~N- 

.C~H~NzO~ 

1,0 

10,5 

1Q,5 

9,6 

93 

9,3 

9,9 

9,4 

9,4 

10,2 

9,6 

9,9 

*This compound had bp 234-235 ~ (2 mm) .  The hydrochloride had 
mp 164-166 ~ (from alcohol) .  Found: C 76.5; H 7.8; N 3.2%. 
C~TH31ON" HC1. Ca lcu la ted :  C 76.9; H 7.6; N 3.3%. 
t This  compound had bp 219-221 ~ (2 ram).  The hydroch lo r ide  had 
mp 233-234 ~ (from alcohol) .  Found: C 80.3; H 7.3; N 3.6%. 
C27H~gN'HC1. Calcu la ted :  C 80.3; H 7.2; N 3.5%. 
t T h i s  compound had bp 219-220 ~ (1.5 ram).  The hydroch lo r ide  had 
mp 220-221 ~ (from acetone) .  Found: C 80.0; H 7.1; N 3.4%. 
C~5H25N. HC1. Ca lcu la ted :  C 79.9; H 7.0; N 3.7%. 

c6Hs C6H 5 C~H s / 
X XV f XV! 

XVI! 

The pos i t ion  of the n i t rogen a tom in the py r id ine  r ing  of aza f luorenes  XV and XVI is  a l so  in ag reemen t  
with the PMR s p e c t r a .  The s ignal  of the /3 proton ( re la t ive  to the n i t rogen  atom) in the s p e c t r u m  of XVI 
is found at  7.77 ppm, as  c o m p a r e d  with 7.42 ppm in the s p e c t r u m  of XV. The weak - f i e ld  shif t  of the s igna l  
of the p pro ton  in XVI is a s s o c i a t e d  with s t e r i c  in te rac t ion  of the H-4 and H-5 pro tons  [6]. 1 ,3-Diphenyl-  
4 - a z a - 9 - f l u o r e n o n e  (XVIII) was obtained by oxidation of azaf luorene  XV with po t a s s ium permangana te  in 
acetone at 20~ this is  conf i rmed  by the p r e s e n c e  in the IR s p e c t r u m  of the p roduc t  of a earbonyl  band at  
1714 cm - i .  P y r i d i n e  ba se  XVII was obta ined  v ia  the scheme  p r e s e n t e d  above f rom 1 - m e t h y l - 2 , 6 - d i p h e n y l -  
4 -p ipe r idone  with i so la t ion  of the i n t e r m e d i a t e s -  1 - m e t hy l - 2 ,6 - d i phe ny l - 4 - ( o - - t o l y l ) - 4 - p i pe r i do l  (XIX) and 
1 - m e t h y l - 2 , 6 -  d iphenyl -4 -  (o - to ly l )p ip r ide ine  ( X X ) .  
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E X P E R I M E N T A L  M E T H O D  

Chromatography  was c a r r i e d  out on a loose l ayer  of act ivi ty !I a luminum oxide in ethyl aceta te  hexane 
(1 : 4). The PMR s p e c t r a  of carbon t e t raeh lo r ide  solutions of the compounds were  r eco rded  with a D-60 
s p e c t r o m e t e r  with hexamethyldis i loxane as the internal  s tandard .  

1 -M~thy l -3 -a lky l -2 ,6 -d ipheny l -4 -p ipe r idones  (I-ItI) .  P iper idones  I - I I I  were  obtained by the method in 
[7] f rom benzaldehyde and methy lamine  (solution in glacial  acet ic  acid) and, r e spec t ive ly ,  methyl  ethyl 
ketone, methyl  butyl ketone, and methyl  isobutyl ketone at a b e n z a l d e h y d e - k e t o n e - m e t h y l a m i n e  m o l a r  
ra t io  of 1.5 : 1:1.  The c h a r a c t e r i s t i c s  of p iper idones  I - IN a re  p r e sen t ed  in Table  2. 

1 -Methy l -3 -a lky l -2 ,4 ,6 - t r i pheny l -4 -p ipe r ido l s  (IV-VI). A 0 .3-mole  sample  of the appropr ia te  pi -  
per idone was added in the course  of 1.5 h to a cooled (to 0 ~ solution of phenyll i tbium, obtained f r o m  14 g 
(2.2 g-a tom) of l i thium and 1.57 g (1 mole) of b romobenzene  in 500 ml  of absolute e ther ,  a f te r  which the 
mix ture  was heated for  30 rain, cooled, and decomposed with wate r .  The e ther  l aye r  was separa ted ,  and 
hydrogen chlor ide was pa s s ed  through it. The resu l t ing  prec ip i ta te  of the hydroehlor ide  was washed r e -  
peatedly with ether ,  a f te r  which it was decomposed  with 25% ammonium hydroxide.  The organic  bases  we re  
ex t rac ted  with e ther ,  and the ex t rac t  was dr ied with magnes ium sulfate .  The res idue  obtained af ter  r e -  
moval  of the e the r  by dist i l lat ion was c rys t a l l i zed  f r o m  heptane in the case  of p iper idols  IV and VI, whereas  
it was vacuum frac t ionated  inthe  case  of V. The c h a r a c t e r i s t i c s  of p iper idols  IV-VI are  p r e sen t ed  in Table  
2. 

1 -Me thy l - I -3 -a lky l -2 ,4 ,6 - t r i pheny lp ipe r ide ines  (VII-IX). P iper idols  V and VI were  dehydrated by 
means  of phosphorus  t r i b r o m i d e  as desc r ibed  in [8]. The c h a r a c t e r i s t i c s  of the products  a re  p re sen ted  in 
Table  2. 

3 -Methyl -2 ,4 ,6- t r iphenylpyr id ine  {X). The dehydrogenation and N-demethyla t ion  were  c a r r i e d  out in 
a flow s y s t e m  on a K-16 ca ta lys t s  (25 g); the t e m p e r a t u r e  in the contact  zone was 400-410 ~ 

A solution of 20 g (0.05 mole) of p iper ideine VII in 100 ml  of benzene was pa s sed  through a contact  
tube at a constant  r a t e  in the course  of 5 h. A total of 3 ~3 l i t e rs  of gas (21 ~ 755 mm) was col lected.  The 
ca ta lyza te  was dr ied with sodium hydroxide,  the benzene was r emoved  by disti l lation, and the res idue  (17 g) 
was dissolved in e ther .  A s t r e a m  of hydrogen chloride was pa s sed  through the e ther  solution, and the 
prec ip i ta ted  hydroehlor ide  was t r i t u ra t ed  repea ted ly  with e ther ,  a f te r  which it was decomposed  with 25% 
ammonium hydroxide.  The organic  ba se s  were  ex t rac ted  with e ther ,  and the ex t r ac t s  were  dried with 
magnes ium sulfate.  The res idue  (9 g) f r o m  the e ther  ex t rac t  was c rys t a l l i zed  f r o m  hexane to give 6.1 g 
(30~) of X with mp 136-137 ~ a n d R f  0.77. Found: C 89.4; H 6.2; N 4.170. C24HI9N. Calculated:  C 89.7; 
H 5.9; N 4.4%. The p i c r a t e  of X had nap 183-184 ~ ( f rom acetone).  Found: N 10 .3~ .  C24H19N'C6H~N3OT. 
Calculated:  N 10.2%. 

Workup of the e ther  solution remain ing  a f te r  isolat ion of the hydrochlor ide  gave 8.5 g of substances  
that did not contain a bas ic  ni trogen a tom.  

3 -P ropy l -2 ,4 ,6 - t r i pheny lpy r id ine  (XI). A solution of 29 g (0.08 mole  of a mix tu re  of i s o m e r s  of 
piper ideine VIII in 100 ml  of benzene was pas sed  through a contact tube (405-410 ~ for 5 h. The evolved 
gas was passed  through a Tishchenko bottle f ined  with dist i l led wate r .  A total of 3.8 l i t e r s  of gas (21 ~ 
759 m m ;  H 47.3%, CH 4 41.7%, C2H 6 1.5~, C~H 4 1.07r, and C3H 8 8.52%) was collected.  The res idue  (24.7 g) 
isola ted f rom the ca ta lyzate  was worked up as in the p repa ra t ion  of X to give 7.6 g (29~c) of XI with mp 
116.5-117.5 ~ ( f rom heptane) and Rf 0.78. Found: C 89.4; H 6.8; N 3.8%. C26H23N. Calculated:  C 89.4; 
H 6.6; N 4.0~.  The p ic ra te  of XI had mp 160.5-161-5 ~ ( f rom a l coho l - ace tone ) .  Found: N 9.9%. C26H~3N- 
C6H3N307. Calculated:  N 9.7~. A total of 13 g of substances  that did not contain a bas ic  ni t rogen a tom 
was isolated.  A total of 0.19 g of ammonia  identified as ammonium chloride) was absorbed  in the T i sh-  
chenko bot t le .  

3- ; Isopropyl-2 ,4 ,6- t r iphenylpyr id!ne  (XII). A solution of 27.6 g of a mix tu re  of i somer i c  p iper ide ines  
IX in 100 ml  of benzene was passed  through a contact  tube (380-400 ~ for 5 h. A total  of 3.2 l i t e r s  of gas 
(26 ~ 756 ram; 49% CH 4, 32.2% H2, and 18.8% C3H 8) was collected.  The ca ta lyza te  was worked up as in p r e -  
para t ion  of X to give 9.86 g of organic  b a s e s .  A solution of the ba se s  in heptane was pa s sed  through a 
column filled with act ivi ty  II a luminum oxide with elution by heptane to give 1.12 g (5%) of co lo r l e s s  c r y s -  
tals  of XIII with mp 137-138 ~ [9] ( f rom heptane) and Rf 0.77, Found: C 89.7; H 5.6; N 4.3%. C2sH~?N. Cal-  
culated: C 90.0; H 5.6; N 4.6%. The p ic ra te  of XIII had mp 190-190.5 ~ ( f rom a l coho l - ace tone ) .  Found: 
N. 10.3~ . C23Hl~N- C6H3N307. Calculated:  N 10.5%. Subsequent elution gave 0.9 g of co lo r l e s s  c ry s t a l s  

974 



of XII with mp 141:142 ~ ( f rom hexane) and Rf  0.78. Found: C 89.2; H 6.5; N 4 . 1 ~  C26H23N. Calculated:  
C 89.2; H 6.7; N 4.0~.  PMR spec t rum,  5, ppm:  0.93 (d, CH3) , 3.2 (septet ,  CH) and 7.1-8.2 (m, a roma t i c  
H). The p ic ra t e  of XII had mp 234-2360 ( f rom a l c o h o l - a c e t o n e ) .  Found: N 9.9%. C26H23N'C~H3N307. 
Calculated: N 9.7%. The uncrys ta l l i zab le  res idue  (3.38 g) i so la ted  at  the end of ch romatography  was con- 
ve r t ed  to a p i c ra t e .  Frac t iona l  c rys ta l l i za t ion  of the p i c r a t e s  f r o m  a lcohol -ace tone  gave 1.02 g of the 
p i c r a t e  of 5 - i sopropy l -2 ,4 -d ipheny lpyr id ine  with mp 225-228 ~ f r o m  which 0.49 g of XIV, with mp 97.5-98,3 ~ 
( f rom hexane) and Rf 0.77, was obtained by decomposi t ion with a column fi l led with act ivi ty  II a luminum 
oxide and elution by ch lo ro fo rm.  Found: C 88.4; H 6.5; N 5.0~ C20H19N. Calculated:  C 87.9; H 7.9; N. 5.1%: 
PMR spec t rum,  5, ppm:  1.13 (d, CH3) , 3.08 (q, CH), and 7.2-8 ~2 (m, a roma t i c  H). 

1 ,3 -Dipheny l -4 -aza f luorene  (XV). A solution of 20 g (0.06 mole  of pyr id ine  X was p a s s e d  through a 
contac t  tube fil led with K-16 ca ta lys t  (V = 40 ml) at 550-560 ~ at a constant  r a t e  for 5 h. A total  of 1.8 l i t e r s  
of gas (21.5 ~ 747 mm) was col lected.  The res idue  (17.8 g) a f te r  r emova l  of the benzene f r o m  the ca ta lyza te  
by dist i l lat ion was conver ted  to the p i c ra t e .  The resu l t ing  mix tu re  of p i c ra t e s  was c rys t a l l i zed  f r o m  ace -  
tone to give 10.86 g of a p i c r a t e  with mp 234-235 ~ which was decomposed  on activi ty II a luminum oxide 
with elution with ch lo ro fo rm to give 5.36 g (27%) of g reen i sh  c r y s t a l s  of XV with mp 157.5-158 ~ ( f rom 
hexane).  Found: C 90.2; H 5.7; N 4.7%. C2~H17N. Calculated:  C 90.3; H 5.3; N 4 . 4 ~ .  PMR s p e c t r u m  6, 
ppm: 3.87 (s, CH2) and 7.42 (s, H-2). The p i c r a t e  of XV had mp 237-238 ~ ( f rom acetone).  Found: 9.9%. 
C~4HI7N'C6N307. Calculated:  N 10.2%. The mo the r  l iquor obtained af ter  isolat ion of the p ic ra t e  of XV was 
evapora ted  to give 3.43 g of a p i e r a t e  with mp 191-193 ~ which was decomposed  on activi ty II  a luminum 
oxide with elution by ch lo ro fo rm to give 1.9 g (9~ of 1 ,2 -d ipheny l -2 -aza f luorene  (XVi) as yel lowish c r y s -  
ta ls  with mp 143-144 ~ ( f rom heptane).  Found: C 90.5; H 5.6; N 4.3%. C24HITN. Calculated:  C 90.3; H 5.3; 
N 4.4%. A mix tu re  of this product  with a s ample  of XVI obtained as desc r ibed  below had mp 143-144 ~ 

1 ,3 -Dipheny l -2 -aza f luorene  (XVI). A solution of 2.25 g (7.0 mmole)  of XVH in 30 ml  of benzene was 
pa s sed  through a contact  tube containing 15 ml  of K-16 ca ta lys t  at 530-540 ~ for  1 h. A total  of 0.32 l i t e r  of 
gas (20 ~ 756 mm) was col lected.  The res idue  (1.55 g) obtained a f te r  r e m o v a l  of the benzene f r o m  the ca -  
ta lyzate  by dis t i l la t ion was conver ted  to the p ic ra te .  F rac t iona l  c rys ta l l i za t ion  of the mix tu re  of p i e r a t e s  
f r o m  acetone gave 0.2 g of a p i c ra t e  with mp 193-194 ~ which was decomposed  on act ivi ty  II a luminum 
oxide with elution by ch lo ro fo rm to give 0.11 g (5%) of XVI with mp 143.5-144.5 ~ ( f rom alcobol).  Found: 
C 89.9, H 5.7; N 4.4%C24HITN. Calculated:  C 90.3; H 5.3; N 4.4%. A mix tu re  of this product  wi thXV had 
mp 125-146 ~ PMR spec t rum,  6, ppm:  3.87 (s, CH2) and 7.77 (s, H-4).  The p i c r a t e  of XVI had mp 193- 
194 ~ ( f rom a l c o h o l - a c e t o n e ) .  Found: N 10 .1~  C24HITN'C6H3N307. Calculated:  N 10.2%. 

1 ,3 -Dipheny l -2 -aza -9 - f luo renone  (XVHI)~ A 0.49-g (3.1 mmole)  s ample  of po t a s s ium permangana te  
was added in por t ions  with constant  s t i r r i ng  to a solution of 0.5 g (1.56 mmole)  of XV in 150 ml  of acetone .  
a f te r  which the p rec ip i t a ted  manganese  dioxide was r emoved  by f i l t ra t ion and washed repea ted ly  with 
acetone.  The res idue  (0.28 g) obtained a f te r  r e m o v a l  of the acetone by dis t i l la t ion was c rys t a l l i zed  f r o m  
heptane to give 0.24 g (57~ of yel low c r y s t a l s  XVHI with mp 163-164.5 ~ Fomld~ C 86.5; H 4.8; N 4.5%. 
C24HisNOo Calculated:  C 86.5; H 4.5; N 4.2%. The p ic ra t e  of XVIII had mp  224-226 ~ ( f rom acetone).  
Found: C 9.6~.  C24HIsNO-CsH2N207. Calculated:  N 9.9%. 
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