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DIRECT SYNTHESIS OF SOME 9-AMIMALKYL ACRIOINS FROM 

9-AMINO ACRIOINE USING PHASE TRANSFER CATALYSIS 
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A b s t r a c t  - A new rrethod o f  p r e p a r a t i o n  o f  9-arninoalkyl a c r i d i n s s  i s  d e s c r i b d  - 
which a v o i d  t h e  use of 9 - c h l o r o a c r i d i n e .  P r o t o n  n.rn.r. i n  t r i f l u o r o a c s t i c  a c i d  

e a s i l y  d i f f e r e n t i a t e s  9-aminoelkyl  f rom 9-amino 1 0 - a l k y l  a c r i d i n i u m  s a l t s .  Two 

d i a l k y l  i rn inoac r idenes  have been o b t o i n d .  

1 
9--Amim s u b s t i t u t e d  d e r i v a t i v e s  of a c r i d i n e  srs d e l l  known b i o l o g i c a l l y  a c t i v e  corpounds and so are 

2-7 1 
t h e  9-amirwalkyl  a c r i d i n e s  2.  However, t h e s e  l a t t e r  conpounds are q u i t e  d i f f i c u l t  t o  p r e p a r e .  

T h e i r  s y n t h e s i s  proposed by OuprB and Robinson,' i s  e m u l t i - s t e p  p r o c a d w e .  t h e  s t a r t i n g  m a t e r i a l  

be ing  N-pheoyl a n t h r a n i l i c  a c i d .  9-Chloro a c r i d i n e  i s  t h e n  o b t a i n e d  a s  an i n t e r m e d i a t e .  I t  must be 
Y emphasized t h a t  t h i s  compound i s  d i f f ~ c u l t  t o  h a n d l e  due  t o  i t s  s k i n - i r r i t a t i n g  p r o p e r t i e s .  9 - subs -  

t i t u t e d  a c r i d i n e s  ere  f i n a l l y  p r e p a r e d  f rom t h e  9 -ch lo ro  d e r i v a t i v e  - y i e l d s  c l o s e  t o  45%- u s i n g  a 

n ~ ~ l e o p h i l i ~  d i s p l a c e m e n t  by p r i m r y  m i n e s .  I t  r m s t  be p o i n t e d  o u t  t h a t  a 9-phenoxy d e r i v a t i v e  can 

be  p r e p a r e d  f rom t h e  c h l o r o  d e r i v a t i v e ,  b e f o r e  t h e  n u c l e o p h i l i c  d isplacement . '  I n  d o i n g  5 0 .  y i e l d s  

a r e  i n c r e a s d .  On t h e  o t h e r  hand, d i r e c t  a l k y l a t i o n  d o e s  n o t  work because  a 9-amino 1 0 - a l k y l  a c r i d i -  

nium s a l t  5 i s  formed by such  a p r o c e s s .  10 
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Having s u c c R s s f u l l y  employed phaee  t r a n s f e r  c a t a l y s i s  t o  o b t a i n  0 -  and N-alkyl  d e r i v a t i v e s  of a c r i -  

d a m n e l '  we have t r i e d  t h i s  method f o r  t h e  a l k y l a t i o n  o f  9-amino e c r i d i n e  1 ,  u s i n g  a l s o  t r i e t h y l -  * 
b e n z y l e m n i u m  c h l o r i d e  (TEeACI as a d i s p e r s i v e  a g e n t .  With l a r g e  q u a n t i t i e s  o f  TEBAC t h e  r e a c t i o n  

time is s h o r t e n e d  t o  a b o u t  tho h o u r s  i f  a s o l v e n t  w i t h  a h i g h  b o i l l o g  p o i n t ,  such  a9 t o l u e n e ,  is 

u s e d .  Unde~.  t h e s e  c o n d i t i o n s ,  t h g  f o l l o w i n g  corrcounds wore p r e p a r e d :  2, R i n - b u t y l ,  n -pen ty l ,  n- 
-2 

hexy l  and n - h s p t y l .  Expe r imen ta l  d a t e  o n  t h e s e  colrpounds a re  l i s t e d  i n  T a b l a  I .  



Table I 

m i c r o a r w ~ y s i s ' ~ '  
Compound R m.0. Y i e l d  C w N 'H ~m s p e c t r a  ICOCI,~ 

2a nC4Hg 104°C 42% 81.60 7.23 11.20 6.1 Im. 4H1, 7.6 Im, 2H11 7.3 lm. 2H18 -.., 61.74 7.49 11.07 5.5 lun reeo lvsd  s i g n a l .  1H l1  3.7 It, 2 H l i  
1.6 lm, 2HI i  1.4 Im, 2 H l i  0.9 It, 3H1 

2b nC5Hq1 1 0 5 T  43% 61.82 7.57 10.60 8.1 Im, 4Hl ;  7.6 Im. 2Hl1 7.3 im, 2H11 ..., 
61.63 7.43 10.36 5.3 lun reso lvea  s i g n a l .  1 H l i  3.6 It, 2 H I i  

1.6 Im, 2Hla 1.25 lm. 4H11 0.6 It. 3Hl 

2c nC61$13 116'C 47% 82.01 7 .91  10.07 8.1 lm. +HI8 7.6 im. 2H)1 7.3 im, 2t08 - 
61.86 7.93 9.94 5.2 l u o i d s o l v s d  s i g n a l .  I H I ,  3.65 It. 2H11 

1.65 lm, Z H l i  1.2 [m. 6 H l i  0.8 It. 3H1 

2d nC7HI5 115'C 45% 82.19 8.21 9.58 8.1 lm. 4H11 7.7 im, 2 H l i  7.35 (m. 2H11 - 
61.93 7.98 9.26 5.2 [un reso lved  s i g n a l ,  I H l ,  3.65 It, 2HIa 

1.65 lm, 2 H l i  1.2 Im, 8 H l 1  0.6 ( t .  3H1 

'FOP every compound t h e r e  are c a l c u l a t e d  va lues  on t h e  f i r s t  l i n e  and exper imen ta l  va lues  on t h e  
second one. 

As can be seen, y i e l d s  are r a t h e r  l o w )  p resumb ly .  o t h e r  compounds are formed i n  t h e  r e a c t i o n .  In 

o r d e r  t o  c h a ~ a ~ t e r i s s  them. t h e  c r u d e  m i x t u r e  was t r e a t e d  by h y d r o c h l o r i c  a c i d .  Do ing  so, s m i x t u r e  

of i s o m s r i ~  s a l t e  4 and 5. cor respond ing  t o  t h e  f r e e  bases 5 and 2. was i s o l a t e d .  
w 
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When R = n -bu ty l ,  wa have succeeded i n  s e p a r a t i n g  t h e  isomers and 511 by f r a c t i o n a l  c r y s t a l l i r a -  - 
t i o n  i n  a l c o h o l - e t h e r .  When R = CH2CH2NEt2. o n l y  t h e  Isomer 5e is ob ta ined  accord in=  t o  such a - 
c r y a t a l l l z a t i o n .  

Exper imenta l  r e s u l t s  concern ing  t h e  s a l t s  4 end 2 are c o l l e c t e d  i n  Tab la  11. Such isomers were e a s i l y  

i d e n t i f i e d  by 'H NmR u s i n g  t r i f l u o m a c s t i c  a d d  a s  a s o l v e n t :  t h e  m t h y l a n i c  p r o t o n s  of sorpounds 2 
appear a t  4.3 ppm whereae those  of carwound 2 sppsar  a t  4.9 pprn. 

Tab le  I1 

m i c r o a n a l y s i s  la' 
compound R m.p. y i e l d  c H N '11 NNR s p e c t r a  I C F ~ ~ ~ ~ O I  

nC4Hg 169'~ '  32% 71.20 6.63 9.77 8.4 (m, 2H13 7.91m. 4H11 7.6 im, 2H11 4.3 
71.05 6.41 9.34 It, 2 H l i  2.1 Im. 2Hla 1.65 lm, 2 H l i  1.1 

( t ,  3H1 
5a nCqHg 329'C 16% 71.20 6.63 9.77 8.55 fm, 2 H l i  8 . 1  lm. 4H11 7.7 Im. 2H1s 4.9 ,,, 

70.60 6.30 9.25 It. 2Hl; 2 .2 lm, 2 H I i  1.75 [rn. Z H l i  1.2 It. 3H1 

5e CH2CH2 - 2 8 4 T  22% 62.12 7.08 11.44 8.6 [m, 2H11 6.3 lm, 4 H l i  7.8 lm, 2 H l i  5.3 - 
.NEt2 61.62 6.94 10.72 (un rsso lved  s igna l .  2H11 3.8 Iun reso lved  

s i g n a l .  6Hl; 1.7 It. 6H1 

a ~ e s  f o o t n o t e  i n  Table I: L i t . ,  1 8 9 - 1 9 0 ~ ~ ~ ' ~ ~  

T h i s  remrk a l l o w s  t h e  i d e n t i f i c a t i o n  o f  a s i d e  p r o d u c t  o b t a i n e d  w i t h  a 6% y i e l d  i n  t h e  r e a c t i o n  of 

! w i t h  n -p ropy l  bromide: t h i s  product ,  z, has t h e  n -p ropy l  group bounded t o  Ng I ~ N C H ~ = ~ . ~  pprn i n  TFAAI. 
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Such a colrpound i s  formed by r e a c t i o n  of t h e  9 -aminaacr id ine  a n i o n  w i t h  TEBAC," p r e s e n t  i n  a l a r g e  

a m u n t  i n  t h e  r e a c t i o n  medium. 

The d i b e n z y l  d e r i v a t i v e  a i s  t h e  o n l y  p roduc t  i s o l a t e d  when t h e  v e r y  r e a c t i v e  benzy l  c h l o r i d e  i s  
1 

used a s  an a l k y l a t i n g  agent .  The H NPR s p e c t r a  o f  conpounds and 3 are ga thered  i n  Tab le  111. 

Tab le  I11 

M i c r o a n a l y s i s  
Comound m.o.  Y i e l d  C H N 'H NPR s p e c t r a  I C O C ~ ~ I  

sf - 140'C 6% 84.66 6.75 8.59 8.2 Im, 1 H l l  7.8 lm. l H l ~  7 . 4 t 0 6 . 9  im, I I H I I  
84.94 6.56 8.71 5.3 I s .  2 H l i  3.8 It, 2Hls 1.8 Lm. 2H11 1.1 

It, 3H1 

% laODC 45% 86.63 5.86 7.49 8.35 im, I H l ,  7.8 lm. I H l ,  7.6 t o  7.0 lm. 
66.19 6.04 8.01 16HI; 5.3 15, 2 H l i  5.2 ( 5 ,  2H1 

Since p r i c e s  o f  comnsrc ia l  a v a i l e b l e  s t a r t i n g  compounds -N-phenyl a n t h r a n i l i c  a c i d  and 9-amino a c r i d i -  

ne- are close one w i t h  another ,  our one-s tep  method would seem t o  be eas ie r ,  mare r a p i d  as w e l l  as  l e s s  

e x p e n ~ i v e  t h a n  t h e  s y n t h e s i s  p r e v i o u s l y  proposed. 

General procedure:  9 - m i n o  a c r i d i n e  115 mll, a l k y l a t i n g  agent  (37.5 -11, TEBAC 17.5 mil. 50% 

equeoue p a t a s a i m  hydroxyde 175 -11 and t o l u e n e  I150 m l l  are mined i n  a f l a s k .  T h i s  m i x t u r e  i s  rs-  

f l u x e d  w i t h  s t i r r i n g  f o r  two burs .  Supernatant  phase i s  water  washed, t h a n  d r i e d  w i t h  anhydrous so- 

d ium su lpha te .  A f te rwards  t o l u e n e  i s  evaporated. The v i s c o u s  r e s i d u a  i s  taken  up w i t h  e t h e r .  F i n a l l y  

a y e l l o w  p r e c i p i t a t e  is f i l t e r e d .  

If t h e  v i s c o u s  r e s i d u e  i s  d i s s o l v e d  i n  a s l i g r t a r m u n t  of ethanol .  and i f  a few ml o f  tK1  i d  = 1.361 i s  

added. a m i x t u r e  of h y d r o c h l o r i d e s  4 and 2 i s  p r e c i p i t a t e d  by a d d i t i o n  of e t h e r .  
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