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Acridine undergoes the Chichibabin react ion with difficulty in dimethylaniline or xylene at 
t empera tures  up to 150-160 ~ but a mixture of 9-aminoacridine and diacridanyl,  with p re -  
dominance of the lat ter ,  is formed at higher t empera tu res .  Fusion of acridine with alkali 
at 300-350 ~ gives acridone in 28% yield. 

According to a communicat ion by Bauer,  acridine (I) readi ly undergoes the Chichibabin react ion to 
form 9-aminoacr idine in 72% yield on react ion with sodium amide in dimethylaniline (DMA) at 150~ [1]. 
However, in an attempt to reproduce this experiment,  we obtaineddifferent  resul ts  - I r eac t s  very slowly 
with sodium amide in DMA or xylene at t empera tures  up to 150-160 ~ Appreciable reaction, accompanied 
by the formation of a copious dark yellow precipitate,  begins in DMA at 180 ~ When the mixture is heated 
for 3 h at this t empera ture ,  three compounds - the start ing acridine (14%), 9-aminoacr idine (31~c), and a 
color less  compound, which is insoluble in the ord inary  organic solvents and was identified as diacridanyl 
( I I I ) -  are  isolated.  Structure  III was established on the basis  of the resu l t s  of e lementary analysis,  the LR 
spect rum,  and the s imi lar i ty  between the physical proper t ies  of the product and those descr ibed in the 
l i te ra ture  [2]. In addition, the diacridanyl that we obtained by reduction of acridine with zinc dust in acetic 
acid proved to be completely identical to the sample synthesized via the Chichibabin react ion.  
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When solid III or a solution of it in nitrobenzene or dimethylformamide (DMF) is heated, it is oxidized 
by air  oxygen to give acridine and t races  of acridone (this is apparently one of the reasons  for its indistinct mel t -  
ing point). To avoid the oxidation of diaeridanyl during amination, the react ion was ca r r i ed  out under n i t ro -  
gen. 

The formation of III is in agreement  with our conception of the mechanism of the Chichibabin react ion 
under heterogeneous conditions [3 ]. On the one hand, the basici ty of acridine (pK a 5.61) [4] and the magni-  
tude of the effective positive charge (q) on the y - c a r b o n  atom (+0.105}, which we calculated b y t h e  H~ickel 
MO method with the pa ramete r s  in [5], are  favorable for the Chichibabin react ion.  However, the sorption 
of acridine on the surface of sodium amide c rys ta l s  through the pyridine nitrogen atom should sharply 
hinder the react ion because of the remoteness  of the C 9 atom from the amide ion in the adsorbed complex. 
This apparently leads to an increase  in the specific weight of the always competit ive (with amination) meta l -  
lation of the heterocycl ic  ring [3], as a resul t  of which carbanion V is formed and is followed by the produc-  
tion of diacridanyl in accordance with the following scheme:  
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The hydrogenation step necessary for the formation of III explains why almost no hydrogen evolution (a 
characteristic sign of the Chichibabin reaction) is observed in the amination of I; a small amount of hydro- 
gen (10-15%) is evolved only at the very end of the reaction. Since 1 mole of hydrogen is consumed when 
two acridine molecules unite to form III, it is clear why the ratio of the yields of II and Ill is 2 : 3 rather 

than I. 

We further found that acridine is hydroxylated by potassium hydroxide at 350 ~ to form acridone IV in 
28% yield. The evolution of a considerable amount of hydrogen is observed in this reaction, and III is not 
formed (possibly because of its instability at high temperatures). 

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

Amination of Acridine.  A. A mixture of 3.6 g (0.02 mole) of acridine,  3.2 g (0.065 mole) of technical-  
grade (80%) finely ground sodium amide, and 14 ml of DMA was s t i r red  at 180 ~ for 3 h. The copious fo rma-  
tion of a finely crys ta l l ine  light g reen  precipi ta te  was observed~ Hydrogen was evolved very  sluggishly, 
and 20-30 ml could be col lected only at the end of the experiment.  The mixture was then cooled and t reated 
cautiously with 20 ml of water .  The resul t ing yellow precipitate was removed by filtration, washed succes -  
sively with petroleum ether (40 ml), water (100 ml), and petroleum ether (40 ml), and dried at 80 ~ to give 
3.4 g of light g reen  c rys t a l s .  Trea tment  of the c rys ta l s  with alcohol in a Soxhlet apparatus gave 1.6 g 
(44%) of co lor less  c rys ta l s  of III, which were  insoluble in the ord inary  solvents.  CompoundIII  melted with 
decomposition at 195-210 ~ . Found,%; C 86.7; H 6.3; N 7.8. C26H20N 2. Calculated,Z: C 86.2; H 6.1; N 7.7. 
IR spec t rum (mineral  oil)- v N =H 3378 cm -1 (intense sharp peak). Evaporation of the alcohol solution gave 
1.8 g of yellow c rys ta l s .  Recrys ta l l iza t ion  f rom benzene gave 1.2 g (31%) of 9-aminoacr idine  with mp 233- 
234 ~ (rap 234 ~ [6]). ]R spec t rum (CHC13) , cm- l :  Vas 3530, v s 3440, 5 1635 (NH2). Removal  of the benzene 
f rom the mother  l iquor by distil lation gave 0.5 g (14%) of acridine with mp 110 ~ . The IR spec t rum was 
identical to the spec t rum of a genuine sample  of I. 

B. A mixture  of 1.82 g (0.01 mole) of acridine,  1.6 g (0.032 mole) of 80% sodium amide, and 15 ml 
of o-xylene was s t i r r ed  at 150 ~ for  4 h. No hydrogen evolution was observed.  The mixture was cooled and 
t rea ted  cautiously with 20 ml of water .  The finely crys ta l l ine  yellow precipitate was removed  by filtration, 
washed success ive ly  with water  (60 ml), pet roleum ether (40 ml), and water  (40 ml), and dried at 80 ~ The 
product (0.6 g) was r ec rys t a l l i zed  f rom benzene, and the insoluble diacridanyl port ion (0.018 g) was r e -  
moved by fiitratiDn. The solution was cooled to precipitate 0.2 g (10%) of yellow crys ta l s  of 9 -aminoacr id -  
ine with mp 233-234 ~ The o-xylene yielded 0.92 g (50%) of acridine.  

Reduction of Acridine.  A 0.36-g (6 mmole) sample of zinc dust was added to a solution of 1 g (5.4 
mmole) of acridine in dilute acetic acid (3 ml of the acid and 12 m[ of water),  and the mixture was refluxed 
for 10-15 rain. The resulting colorless precipitate was removed by filtration, washed successively with 
water (60 ml), ether (20 ml), and water (60 ml), and dried at 80% to give 0.95 g (96%) of a product that was 
insoluble in ordinary solvents and melted at 195-210 ~ (dec.). The IR spectrum at 700-3600 cm -i was iden- 
tical to the spectrum of III obtained by the amination reaction. On heating, the substance was converted to 
acridine containing traces of acridone (the formation of the latter was established by thin-layer chromatog- 
raphy on aluminum oxide). 

Oxidation of Diacridanyl (III). A mixture of 0.4 g (1.2 mmole) of III and 15 ml of nitrobenzene was 
heated to the boiling point. The diacridanyl dissolved, and the red solution was refluxed for 40 rain. It was 
then cooled, treated with I0 ml of concentrated HCI, and steam distilled to remove the nitrobenzene. The 
residual solution was neutralized with ammonium hydroxide to precipitate 0.4 g (100%) of yellow crystals 
of I, which, according to the IR spectra and melting points, was identical to a genuine sample. 

Hydroxylation of Acridine. A mixture of 1.8 g (0.01 mole) of acridine and 3.0 g (0.05 mole) of an- 
hydrous powdered KOH was heated on a metal bath. Uniform hydrogen evolution began only at 300 ~ A 
total of 160 ml (72%) of hydrogen was evolved during heating for 1 h at 300-350 ~ The mixture was cooled, 
the solid black melt was triturated with concentrated HCI, and the solid (2.05 g) was removed by filtration. 
The crystals were dissolved in 150 ml of alcohol and boiled three times with activated charcoal. The pink- 
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ish solution was t rea ted  with water  to precipi ta te  0.55 g (28%) of slightly yellowish c rys ta l s  of 9-acr idone 
with mp 353-354 ~ (from alcohol), in agreement  with the data in [7]. The IR spect rum of the product  was 
identical to the spec t rum of a genuine sample .  
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