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A new reac t ion  in the acr id ine  s e r i e s  - r eac t ion  of i ts  salt  o r  the base  with the sa l t s  o r  
b a s e s  of N-he te rocyc l i c  compounds containing an act ive methyl  group in the p r e sence  of 
sulfur  - w a s  invest igated.  It is  shown that 9 -ac r id iny lhe t e ry lme thanes  a re  fo rmed  as a 
r e su l t  of this  reac t ion .  

P r ev ious ly  one of us  obse rved  that acr id ine  and i ts  qua te rna ry  and proton sa l t s  r e ac t  with a r y l a m i n e s  
in the p r e s e n c e  of sulfur  to f o r m  9 - (p -aminoa ry l ) ac r id ines  [1, 2]. The reac t ion  of the ac r id in ium cation 
with a r y l a m i n e s  leads  to products  which a r e  s i m i l a r  to azo-coupl ing p roduc t s .*  Our  obse rva t ions  [1, 2 ] 
and l i t e r a tu re  data [3] enable us to a s sume  that N - h e t e r o a r o m a t i c  compounds with an act ive methyl  group 
which a re  capable  of coupling m a y  r e a c t  s i m i l a r l y  with the ac r id in ium anion in the p r e s e n c e  of sulfur .  The 
addition of subs tances  with an act ive  methylene group (acetylaeetone,  ace toace t ic  e s t e r ,  etc.) to acr id ine  
to f o r m  adducts - acr idane  de r iva t ives  which can be oxidized to the cor responding  9 -de r iva t ives  of a c r i d -  
ine - w a s  desc r ibed  in [5]. The fo rmat ion  of adducts or  "coupling" products  at the methyl  group of h e t e r o -  
a r o m a t i c  compounds is  unknown. 

We have found that  acr idine  and i ts  p ro ton  sa l t s  in the p r e s e n c e  of sulfur  smoothly  r eac t  with N- 
h e t e r o a r o m a t i c  compounds containing an act ive methyl  group.  As a resu l t  of this  study we have obtained 
ae r id iny lhe te ry lmethanes  (Table 1). The reac t ion  is c a r r i e d  out in the fused s tate  or  in d ime thy l fo rm-  
amide in the p r e s e n c e  of sulfur  at 125-130 ~ for  2-3 h. The p r o c e s s  is accompanied  by hydrogen sulfide 
evolution. 

The ac r id iny lpyr idy lmethanes  and 9 -ae r id iny l -2 -benzo th iazo ly lmethane  were  obtained using the 
hydroch lor ides  of the s ta r t ing  compounds.  The picol ines  do not condense with the acr idine  base ,  while 4-  
picol ine gives  I in low yield by reac t ion  with acr id ine  hydrochloride~ apprec iab le  amounts  of th ioacr idone 
a r e  fo rmed  in the p r o c e s s .  On the o ther  hand, acr id inylquinol inylmethanes  a re  fo rmed  only f r o m  the bases  
of the s ta r t ing  methylquinol ines  and acr id ine .  If, however ,  one t akes  even one of the components  of the r e -  
act ion in the f o r m  of the hydrochlor ide ,  only th ioacr idone can be isola ted .  No ac r id iny lhe te ry lme thanes  can 
be isola ted by reac t ion  with 2,6-1utidine and 2-methy lbenz imidazo le .  This  is  apparen t ly  explained by the 
low labi l i ty  of the hydrogen a toms  of the methyl  groups .  The reac t ion  m e c h a n i s m  is st i l l  not c l ea r ,  but 
our obse rva t ions  enable us to a s s u m e  that the re  is  a ce r t a in  op t imum act ivi ty  of the methyl  group of the 
he te rocyc le  which can en te r  into reac t ion  with acr id ine .  

The d ihe tery lmethane  s t ruc tu re  of the compounds obtained was demons t r a t ed  in the case  of the p rod -  
uct f r o m  the reac t ion  of acr id ine  with 4-picol ine  (I). Oxidation of this  product  g ives  a d iheteryl  ketone 
which is identical  to the ketone obtained by hydro lys i s  of the product  of condensation of I with p -n i t r o sod i -  
methylani l ine .  The condensation with p-n i t rosodimethylan i l ine  a t t e s t s  to the p r e s e n c e  of a r eac t ive  me thy l -  
ene group joining the two h e t e r o a r o m a t i c  r e s idues . ?  

*A ce r t a in  analogy in the reac t ion  of the ac r id in ium cation (posi t ive charge  in the 9 position) and the d iazon-  
ium ca t ionwas  indicated in one of D i m r o t h ' s  pape r s ;  however ,  this  posi t ion is  disputed [4]. 

r Compare  a s i m i l a r  reac t ion  for  2 ,2 ' -d iquinolylmethane [6]. 
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TABLE 1. 9 -Acridinylhet  erylmethane s 
CH2--HeI 

Comp. Her 

4- l~]ridyl 
I~ 2- l~]ridyl 

III 2- Benzofi]iazolyl 
IV 4- Quinolinyl 

2- Quinolinyl 

r~p 

133--134 
108--190 
240--242 
160--16,1 

Empirical 
formula 

CI9HI4N$ 
C,gH,4N2 
C~IH,4N~S** 
C~sH,6N~ 
C28H,~N~ 

Found, % ' Calc., % 

r i :  i: i C H N C 

84,2 5,4 I0,2 84,4 5,2 10.4 5~ 
5,3 32 1842 [ 5,3 10,4 84,41 5,2 10,4 

77,71 4,3 8,8 77,3 4,3 8,5 
1 s,7 ~s,2i 5,01 s,7 

~:3 5,3 s,8 ~,21 5'~ s,7 31 

*Compounds I and 1I were  crys ta l l ized f rom 60% ethanol, IV and V 
were c rys ta l l ized  f rom 80% ethanol, and III was crys ta l l ized  f rom 
95% ethanol. 
t Found %: S 9.6. Calculated %: S 9.8. 

N 

I 
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�9 �9 
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I 

c = o  
I 

Vl 

The react ion descr ibed here  makes  it possible to obtain the previously  unknown aer id inylheteryl -  
methanes which are  of interest  as model compounds for the study of eyanin dyes.  The react ion may serve 
as a charac te r i s t i c  of the relat ive react iv i ty  of the methyl groups of N-he te roaromat ic  compounds. 

E X P E R I M E N T A L  

Prepara t ion  of Acr idinylheterylmethanes .  A. A mixture of acridine hydrochloride,  the hydrochloride 
of the methyl he terocycle ,  and sulfur in a mola r  rat io of 1 : 2 : 3  was s t i r red  in the minimum amount of 
dimethylformamide at 130-135 ~ until hydrogen sulfide evolution stopped (about 3 h). The react ion mass  was 
dissolved in 1 N HC1 or  ethanol, and the base was isolated with 10% NaOtt and crys ta l l ized  (II was f i rs t  
chromatographed on aluminum oxide). 

B. A mixture of acridine,  the methyl heterocycle ,  and sulfur in a mola r  rat io of 1 : 1 : 3  was s t i r red  
for  2 h at no higher  than 125 ~ The react ion mass  was dissolved in 1 N HC1, and the solution was fi l tered.  
The base was isolated with 10% NaOH, and the precipi tated res in  was allowed to crys ta l l ize .  The residue 
was reprecipi ta ted several  t imes ,  depending on the puri ty of the product ,  and then crysta l l ized.  

9-Acridinyl  4-Piper idyl  Ketone (VI). A. A solution of 0.25 g (2.5 mmole) of chromic  anhydride in 
acetic acid was gradual ly  added to a solution of 0.5 g (1.9 mmole) of I in acetic acid and allowed to stand 
for  10 h at room tempera ture .  The mixture was then neutral ized with 20% NaOH, and the precipitate of VI 
was f i l tered and crys ta l l ized  f rom alcohol to give 0.4 g (76%) of product  with mp 216-217 ~ Found %: C 
79.8; H 4.4; N 10.0. C19H12N20. Calculated %: C 80.3; H 4.2; N 9.9. 

B. A mixture of 3 g of I (11.1 mmole) and 3.3 g (22 mmole) of p-ni t rosodimethylani l ine was refluxed 
in 20 ml of pyridine for  1.5 h. The mixture was then cooled and diluted with a large amount of water .  The 
crysta l l ine  precipi tate  was f i l tered and dissolved in boiling alcohol. The c rys ta l s  of a compound of unknown 
s t ruc ture  (0.5 g) which precipi tated on cooling were fi l tered.  The alcohol was then distiUed f rom the fil trate 
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until a volume of 30 ml was obtained, the solution was cooled, and the azomethine (VII) crystals  were fil- 
tered and recrystal l ized from alcohol to give 1.8 g (40%) of a product with mp 2550. Compound VII (1 g) 
was refluxed with 20 ml of 30% H2SO 4 for 1 h, neutralized with 30% NaOH, and the brown precipitate of VI 
was f i l tered and recrystal l ized from alcohol to give 0.5 g (75%) of product with mp 216-217 ~ No melting 
point depression was observed with a mixture of this sample and a sample obtained by method A. Found %: 
C 80.1; H 4.5; N 10.2. CisH12N20. Calculated %: C 80.3; H 4.2; N 9.9. 
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