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CHEMILUMINESCENCE OF 10-LIETHYLACRIDINIUM METHOSULFATE 
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Mie U n i v e r s i t y ,  Tsu,  M i e  514, Japan 

A b r i g h t  b l u e  chemi lminescence  (CL) of a new chemi lminescen t  system, 10-methyl- 

ac r id in ium methosu l fa te  ( l a )  owing t o  t h e  f l u o r e s c e n c e  of 10-methylacridone ( 2 )  e x c i t e d  

t o  t h e  S1 s t a t e ,  is d e s c r i b e d ,  when ox id ized  wi th  ground s t a t e  oxygen i n  t h e  presence 

of t-BuOK i n  dimethyl  s u l f o x i d e  (DMSO) (scheme 1 ) .  Addit ion of  excess KCN s o l u t i o n  i n  

DMSO/H20 ( 9 : l )  t o  t h e  s o l u t i o n  of l a  i n s t e a d  of a d d i t i o n  of t-BuOK, a s  s i m i l a r l y  as 

descr ibed  i n  t h e  l i t e r a t u r e  o f  Happ et  a 1  on t h e  weak CL of 10-methylacr id in im c h l o r i d e  

( l b ) ,  r e s u l t e d  i n  a depressed amount of CL ( l e e s  t h a n  1 /10  of t h a t  by t-BuOK). 

I-' X - -OSO3Me 2. 

lb: X - C1 
A f t e r  n e u t r a l i z a t i o n  of t h e  r e s u l t e d  CL mixture with dry i c e ,  s o l v e n t s  were evapo- 

r a t e d  i n  vecuo and t h e  r e s i d u e  was e x t r a c t e d  wi th  e t h e r ,  from which t h e  f i n a l  product  2 

was c h a r a c t e r i z e d  by I R ,  NMR, and mp and determined on GLC and TLC comparing with t h e  

a u t h e n t i c  68mpk.  The r e s u l t s  are shown i n  Table 1. 

CL s p e c t r a  of 1 showed t h e  same va lue  of  Amax of f luorescence  (FL) spectrum of 2 (420 

and 435 nm) under t h e  s i m i l a r  b a s i c  c o n d i t i o n s  (t-BuOK/DMSO/02 o r  KCNIDMS~HZO/OZ). 

These r e s u l t s  sugges t  t h a t  t h e  e m i t t e r  i n  t h e  CL r e a c t i o n s  is t h e  ketone ( 2 )  genera ted  

q u a n t i t a t i v e l y .  When t r e a t e d  w i t h  t h e  base  i n  t h e  vacuum f i r s t  ( f reeze-thaw c y c l e :  

nnWg x 3 t i m e s ) ,  and then t r e a t e d  by oxygen, l a  a l s o  gave CL. The f r e e  base  of 1 ,  

a c r i d i n e  (3) i t s e l f ,  a l s o  gave w e e  CL under t h e  s i m i l a r  c o n d i t i o n s  t o  y i e l d  9-acridone. 

Table 1. Chemiluminescence of the Acridinium Compounds 1. 
3 a )  [I] (rnml/l) [ t -BuOK]  [KW] Yield o f  2 (%)  *CL (einstein/mol x 10 ) 

(mnol/l) (mnolll) 

a) Relative t o  luminol in aqueous solution. 

From t h e  c o n s i d e r a t i o n s  as above and on t h e  o t h e r  ac r id in ium CL systems and t h e  

degrada t ion  e n e r g i e s ,  a r e a c t i o n  mechanism is proposed f o r  t h e  p resen t  CL r e a c t i o n .  


