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O R G A N I C  P R E P A R A T I O N S  A N D  P R O C E D U R E S  I N T .  6(1), 15-18 ( 1 9 7 4 )  

DIBENZO -[a, 1- XANTHYLIUM CHLORIDE 
* G. Casiraghi, G. P. Gardini and G. Palla 

Istituto Policattedra di Chimica Orqanica 
Universita di Parma, 43100 PARMA 

ITALY 

We wish to report a new convenient and efficient proce- 

dure for the preparation of a stable carbenium ion chloride 

airectly from 2-naphthyloxymagnesium bromide, ethyl orthofor- 

mate and dry hydrogen chloride.’ This procedure provides the 

title product in high yield and afford a general synthesis 

for other dibenzo- a j -xanthylium derivatives unsubstituted 

at the 14-position, in addition to those previously described.* 
[ * I  

1 ,HC (OEt) 3 

2 ,  HC1 (gas) 

T o  increase the stability and. solubility in organic sol- 

vents, the chloride is crystallized from acetic acid in the 

form of an acetic acid monosolvate. 

EXPERIMENTAL 

- xanthylium ion. This procedure is typical for 

the synthesis of dibenzo- -xanthylium derivatives. In a 
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C A S I R A G H I ,  G A R D I N I  AND P A L L A  

500 ml,  four-necked,  round-bottomed f l a s k  f i t t e d  w i t h  a 

dropping f u n n e l  w i t h  p r e s s u r e  e q u a l i z i n g  s i d e  arm, mechanical  

s t i r r e r ,  r e f l u x  condenser  c a r r y i n g  a d r y i n g  t u b e ,  and n i t r o g e n  

i n l e t  t u b e ,  a s o l u t i o n  of 0 . 1  mole of  C2H5MgBr was p repa red  

from magnesium t u r n i n g s  ( 2 . 4  q)  and C 2 H 5 B r  (11 q) i n  50 ml of 

anhydrous e t h y l  e t h e r .  A s o l u t i o n  of B-naphtol ( 1 4 . 4  g ,  0.1 

mole) i n  e t h y l  e t h e r  (150 m l )  was added d rpwise  w i t h  v igo rous  

s t i r r i n g  t o  avo id  t h e  fo rma t ion  of c l o t s  of 2-naphthyloxy- 

magnesium bromide. The a d d i t i o n  r e q u i r e d  abou t  15-20 minutes .  

S t i r r i n g  was con t inued  f o r  1 0  a d d i t i o n a l  minu te s ,  a f t e r  which 

e t h y l  o r tho fo rma te  ( 7 . 0  g ,  0 . 0 4 5  mole) i n  e t h y l  e t h e r  ( 5 0  m l )  

was s lowly added and t h e  r e a c t i o n  mix tu re  was g e n t l y  r e f l u x e d  

f o r  12-14 hours  under a slow stream of n i t r o g e n .  A f t e r  c o o l i n g  

t h e  mix tu re  was quenched wi th  an e x c e s s  of s a t u r a t e d  aqueous 

ammonium c h l o r i d e  and t h e  aqueous l a y e r  e x t r a c t e d  twice w i t h  

50-ml p o r t i o n s  of e t h y l  e t h e r .  The combined o r g a n i c  l a y e r  

was s a t u r a t e d  w i t h  a s t r eam of d r y  hydrogen c h l o r i d e .  

The p r e c i p i t a t e d  orange-red p roduc t  was c o l l e c t e d  by 

s u c t i o n  f i l t r a t i o n ,  washed w i t h  a 50 m l  p o r t i o n  of e t h e r  and 

d r i e d .  The y i e l d  of  c r u d e  d ibenzo-  a , j  - xant ' iylium c h l o r i d e  

(mixed w i t h  some h y d r o c h l o r i d e )  was 1 2 . 5  g ,  m.p. 203-205'(dec) 

R e c r y s t a l l i z a t i o n  from 30% H C 1  gave o range  n e e d l e s  of t h e  

c h l o r i d e  h y d r o c h l o r i d e ,  m.p. 227-228O(dec) , lit. 226-229'. 

Y ie ld  7 2 %  based on e t h y l  o r tho fo rma te .  The un reac ted  6-naphthol 

( abou t  2.5 q )  was recovered a f t e r  e v a p o r a t i o n  of t h e  e t h e r e a l  

mother l i q u o r .  

r 1  

R e c r y s t a l i i z a t i o n  of  t h e  c rude  c h l o r i d e  from g l a c i a l  

a c e t i c  a c i d  gave r e d  pr isms of t h e  xanthyl icm s a l t ,  a c e t i c  
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DIBENZO-[a,j]-XANTHYLIUM CHLORIDE 

a c i d  monosolva te .  T h i s  s a l t  is  v e r y  s t a b l e  and c o u l d  b e  stored 

f o r  some months i n  a d c s i c c a t o r .  The p h y s i c a l  c h a r a c t e r i s t i c s  

of t h i s  s a l t 4  a r e :  mp. 180'; I R  ( K B r ) :  main peaks  a t  1700 (C=O) 

and 1380 cm-l ( x a n t h y l  e t h e r  a b s o r p t i o n )  ; UV (AcOH)  : Amax 

307 (log E = 4 .0 )  and 495 nm ( 3 . 9 2 ) ;  nmr (CF3COOD) (100 MHz): ( 6 )  

11 .3  broad  (s,  l H ,  H-14) , 9.30 ( d ,  2 H ,  H-I and H-131, 8 . 9  ( d ,  

2 H ,  H-5 and  H-9) ,  8.0-8.3 ( m ,  8H, o t h e r  a r o m a t i c  p r o t o n s )  , 2.1 

(s ,  3H, CH3) . 5  

&. C a l c a .  f o r  C 2 3 H 1 7 C 1 0 3 :  C ,  73.31; H ,  4.55; C 1 ,  9.41. 

Found: C ,  73.60; H ,  4.6'7; C 1 ,  9 .32 .  

a t  

S t a r t i n g  f rom 6-bromo-2-naphthol t h e  3 , I l - d i b r o m o d e r i v a t i -  

v e  was p r e p a r e d ;  i n  t h i s  r u n  72 h o u r s  o f  r e f l u x i n g  w a s  r e q u i r e d  

a f t e r  t h e  a d d i t i o n  of e t h y l  o r t h o f o r m a t e .  Mp. 210° (dec )  ; y i e l d  

7 2 9  ( a s  c h l o r i d e  h y d r o c h l o r i d e ) .  I R  ( K B r )  : main peak  a t  1380 

( x a n t h y l  e t h e r  a b s o r p t i o n ) ,  o t h e r  a t  1580,  1 4 9 0 ,  1340 ,  890 ,  830 

and 800 cm-l; UV ( conc  H2S04) : A m a x  a t  317 (log E = 4.78)  , 480 

( s h ,  4 . 4 7 )  and 500 nm ( 4 . 5 7 ) ;  nmr (CF3COOD) (100 M H z )  : ( 6 )  11.0  

( s ,  I H ,  H - 1 4 ) ,  9.07 ( d ,  2 H ,  H-1 and H-13),  8 .83  ( d ,  2 H ,  H-5 

and H - 9 ) ,  8.2-8.5 ( m ,  6H, o t h e r  a r o m a t i c  p r o t o n s )  . s  

Anal. Calcd .  f o r  C 2 1 H 1 2 B r 2 C 1 2 0 :  C ,49 .35;  H,2.37; C1,13 .87;  B r ,  

31.27. Found: C ,  49.31; H ,  2 .67 ;  C 1 ,  13.55; B r ,  31.51. 

A c k n o w l e d g e m e n t .  W e  g r a t e f u l l y  acknowledge p a r t i a l  s u p p o r t  o f  

t h i s  work by t h e  I t a l i a n  N a t i o n a l  Resea rch  Cot?ncil  ( C . N . R . ) .  
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With r e s p e c t  t o  t h e  spectrum of co r re spond ing  14-H-aibenzo- 

-k,j]-Xanthene, t h e r e  i s  a l a r g e  downf ie ld  s h i f t  of a l l  t h e  
s i g n a l s  (1-2 ppm) due t o  t h e  d i s t r i b u t i o n  o f  t h e  cha rge .  A 

d e t a i l e d  a n a l y s i s  of nmr s p e c t r a  w i l l  be  p u b l i s h e d  e l sewhere .  

Me l t ing  p o i n t s  are  u n c o r r e c t e d  and w e r e  determined on a 
BGchi c a p i l l a r y  m e l t i n g  p o i n t  a p p a r a t u s .  I n f r a r e d  s p e c t r a  

w e r e  o b t a i n e d  on a Perkin-Elmer 137 I n f r a c o r d  s p e c t r o m e t e r .  

Nuclear  magnet ic  resonance s p e c t r a  were determined on a 
Varian XL-100 s p e c t r o m e t e r ,  from Tb4S as i n t e r n a l  s t a n d a r d .  

Elemental  a n a l y s i s  w e k e  performed by t h e  A n a l y t i c a l  Dept. 
of t h e  F a c u l t y  of Pha rmaceu t i ca l  S c i e n c e s  of Parma. 

xanthene L 1- 

(Rece ived  May 1 7 ,  1 9 7 3 ;  i n  r e v i s e d  form November 1 2 ,  1 9 7 3 )  
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