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ORGANIC PREPARATIONS AND PROCEDURES INT. 4(4), 153-157 (1972) 

COMPOUNDS RELATED TO ACRIDINE. 1 X . I  

COPPER CATALYZED OXIDATION OF 9-ETHYNYLACRIDINE AND ITS 

REACTION WITH SECONDARY AMINES 

0. Tsuge2 and A .  T o r i i +  

Research I n s t i t u t e  of I n d u s t r i a l  Science,  Kyushu U n i v e r s i t y ,  

Hakozaki, Higashi-ku, Fukuoka 812, Japan 

*Department of I n d u s t r i a l  Chemistry,  Kurume Technical  Col lege 

Komor i n o  , Kurume 830, Japan 

L i t t l e  information i s  a v a i l a b l e  about t h e  p r e p a r a t i o n  

and t h e  r e a c t i o n s  of he t e roa romat i c s  having a n  e thyny l  group. 

Recent ly ,  w e  have r e p o r t e d  a convenient s y n t h e s i s  of  Q-ethynyl- 

a c r i d i n e  ( I ) . 3  W e  now d e s c r i b e  t h e  p r e p a r a t i o n  of l Y 4 - d i ( 9 -  

ac r id iny1)bu tad iyne  (11) and t h e  r e a c t i o n  of I wi th  secondary 

amines t o  y i e l d  enamines. 

The ox ida t ion  of I w i t h  oxygen i n  t h e  p re sence  of c u p r i c  

acetate and p i p e r i d i n e  a f f o r d e d  t h e  expected butadiyne 11, m p  

310° (dec . )  , i n  a 46% y i e l d ,  accompanied by a s m a l l  amount of 

1-(9-acridiny1)-2,2-dipiperidinoethylene (111) , m p  165O. The 

s t r u c t u r e s  of I1 and I11 w e r e  confirmed by t h e i r  s p e c t r a l  d a t a  

as w e l l  as by t h e i r  microanalyses.  Recent ly ,  Peterson4 found 

t h a t  t h e  copper ca t a lyzed  oxidat  ion of phenylacetylene i n  t h e  

p re sence  of dimethylamine gave 1,4-diphenylbutadiyne and t h e  

ynamine, NYN-dimethyl-2-phenylethynylamine. There fo re ,  t h e  
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0 .  TSUGE AND A .  TORI1 

f o r m a t i o n  of 111 can be viewed as  p roceed ing  by t h e  i n i t i a l  

fo rma t ion  of t h e  cor responding  ynamine, fo l lowed  by t h e  f u r t h e r  

a d d i t i o n  of p i p e r i d i n e  t o  t h e  ynamine. 

The a d d i t i o n  of secondary  amines t o  a c e t y l e n e s ,  i n  par- 
5-8 is t i c u l a r  t o  a c e t y l e n i c  esters and a c e t y l e n i c  s u l f o n e s ,  

a p p l i c a b l e  t o  t h e  p r e p a r a t i o n  of con juga ted  a c y c l i c  enamines.  

The fo rma t ion  of I11 s u g g e s t s  t h a t  I ,  having  t h e  e l e c t r o n -  

a t t r a c t i n g  a c r i d i n y l  g roup ,  cou ld  react e a s i l y  w i t h  secondary  

amines t o  y i e l d  enamines. I n  f a c t ,  I r e a c t e d  e a s i l y  w i t h  

secondary amines such as p i p e r i d i n e ,  morphol ine and p y r r o l i d i n e  

at Oo t o  a f f o r d  t h e  co r re spond ing  t rans-enamines  ( I V )  in 

e x c e l l e n t  y i e l d s . '  The y i e l d s ,  p h y s i c a l  p r o p e r t i e s  and r e s u l t s  

of  mic roana lyses  of I V  are summarized i n  Tab le  1. 

I 

a :  R2=p ipe r idy l ,  b : R2=morphol inyl ,  c : R2=pyr ro l id iny l  
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C O M P O U N D S  R E L A T E D  T O  A C R I D I N E .  I X .  

Table 1. Enamines I@)  

~~~~ - ~~ 

Y i e l d  M p .  M ( i n  CDC13)b)  Ana lys i s ,  % M+ 

H a  Hb J ab  Found( Calcd. ) 

R OC z z Hz C H N ( m / e  1 
83.58 7.02 9.44 

(83.29) (6.99) (9.71 ) 

78.50 5.98 9.02 

(78.59) (6.25) (9.05) 

83.33 6.37 9.93 

(83.17)(6.61)(10.21) 

I V a  82 148-150 3.23 3.90 13 2 88 

IVb 94 216-217 3.35 3.95 14 290 

IVC 93 ia6-187 2.85 4.15 14 2 74 

a )  A l l  I V  are yellow prisms (from petroleum e t h e r ) .  
b )  Both H a  and Hb appeared as doub le t s .  

EXPERIMENTAL 

A l l  t h e  mel t ing p o i n t s  are uncorrected.  The NMR spectra 
w e r e  determined at  60 MHz wi th  a H i t a c h i  R - 2 0  NMR spectrometer 
using TMS as a n  i n t e r n a l  r e f e r e n c e .  The mass spectra w e r e  ob- 

t a i n e d  on a Hi t ach i  RMS-4 mass spectrometer using a d i r e c t  

i n l e t  and a n  i o n i z a t i o n  energy at 70 e V .  The I R  s p e c t r a  w e r e  
measured as KBr p e l l e t s .  The microanalyses  w e r e  performed by 

M i s s  M. Aki ta  of our l a b o r a t o r y .  

Copper-catalyzed Oxidation of I i n  t h e  presence of p i p e r i d i n e .  

-- A s o l u t i o n  of 1.0 g ( 5  m o l e s )  of I i n  10 ml of benzene w a s  

added dropwise over 30 min t o  a st irred s o l u t i o n  of 0.2 g of 

c u p r i c  acetate monohydrate and 3.5 g of p i p e r i d i n e  i n  10 m l  of 

benzene maintained a t  so. A stream of oxygen w a s  passed con- 

t i n u o u s l y  through t h e  r e a c t i o n  mix tu re  du r ing  t h e  a d d i t i o n  of 

I and then  f o r  another 1 h r .  F i l t r a t i o n  gave yellow c r y s t a l s  
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0 .  TSUGE AND A. TORI1 

which on r e c r y s t a l l i z a t i o n  from ni t robenzene a f fo rded  0.46 g 

(46%) of 11, mp 310° ( d e c . ) ,  as yellow need le s .  

&. Calcd. f o r  C30Hq N : C ,  89.09; H,  3 .99;  N ,  6.93. 

Found: C ,  88.94; H ,  3 .96;  N ,  6.86. 

16 2 

Mass spectrum: m / e  404 (M+, base p e a k ) ,  202 (1/2 M+). 

The benzene f i l t r a t e  w a s  e x t r a c t e d  with 30 m l  of w a t e r  and t h e  

o rgan ic  l a y e r  w a s  s e p a r a t e d ,  d r i e d  over anhydrous sodium s u l -  

f a t e  and t h e n  concen t r a t ed  i n  vacuo t o  y i e l d  orange c r y s t a l s .  

R e c r y s t a l l i z a t i o n  from benzene a f fo rded  50 mg (3%) of 111, m p  

16S0, as orange pr isms.  

A&. Calcd. f o r  C25H29N3.H20: C ,  77.08; H ,  8.02; N ,  10.79. 

Found: C ,  77.25; H ,  7.94; N ,  10.60. 

NMR (CDC13):  T 8.6 (12H, m ,  C$),  7 .0  ( 8 H ,  m y  C % ) ,  4 .8  

( l H ,  s ,  =CI3), 2 . 3  ( 8 H ,  m y  aromatic  p r o t o n s ) .  
+ M a s s  spectrum: m / e  371 ( M  ) ,  287 (M+- 0 ) ,  203 ( 2 8 7 f - O ) ,  

178 (203+- CZCH) . 
React ion of I with secondary amines.-- The gene ra l  procedure 

i s  i l l u s t r a t e d  with t h e  r e a c t i o n  wi th  p i p e r i d i n e .  A s o l u t i o n  

of 0.2 g (I mmol) of I i n  5 g of p i p e r i d i n e  w a s  s t irred for 15 

min a t  Oo. The r e a c t i o n  m i x t u r e  w a s  poured i n t o  50 ml of ice- 

cooled w a t e r  and t h e  p r e c i p i t a t e d  c r y s t a l s  w e r e  r e c r y s t a l l i z e d  

from petroleum e the r  t o  g ive  0.19 g (82%) of enamine I V a .  The 

r e s u l t s  are given i n  Table  1. 
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