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The act ion of aqueous alkal i  on N-methy lac r id in ium sa l t s  gives as the main product  b i s -  
(10-methyl -  9 ,10-d ihydroacr id in-  9-yl)  e ther ,  and not 9 -hyd roxy -10 -me thy l -  9 ,10-dihydro-  
acr id ine .  

Sodium borohydr ide ,  zinc, and KOH in alcoholic solution reduce  thioxanthone [1,2], xanthone [3], 
anthrone,  and benzophenone [4] to the cor responding  alcohols  in good yield.  But w e h a v e  been unable to 
obtain 9 -hydroxy-10 -me thy l -9 ,10 -d ihydroac r id ine  (I) f r o m  N-methy lac r idone  by this method. We  have 
studied the possibi l i ty  of synthesiz ing the alcohol I f r o m  N-methy lac r id in ium sa l t s  and have obtained r e -  
sults  which enable the above-ment ioned  deviation in the behavior  of the alcohol I f rom its s t ruc tu ra l  ana-  
logs to be explained by the except ional ly  high reac t iv i ty  of the hydroxy group. This,  in turn,  is explained 

by the h igher  e lec t ron-donat ing  effect  of the ~ N--CH3 group  as  compared  with the effects  of the 
/ 

a n d - O ; - - . . g r o u p s .  

| 

! 

The action of aqueous NaOH on a suspens ion of N-methy lac r id in ium iodide (II) in acetone  and on a 
solution of the iodide II in d ime thy l fo rmamide  gives as the main product  b i s (10 -me thy l -9 ,10 -d ihydroac r id in -  
9-yl)  e ther  (HI), and not I. 

C ~  NaOH NaOH 
, , 0  " o -  I @" H3C- --CH3 

IV I I  I I  

Analogs of the alcohol I - thioxanthenol [5], xanthenol [6], and benzhydrol  [7] - a r e  also conver ted  
into e thers  f a i r l y e a s i l y .  But a pa r t i cu la r ly  g r e a t  analogy is found with quinolinium [8] and t ropyl ium [9] 
de r iva t ives ,  which also f o r m  e the r s ,  and not a lcohols .  

The HI that  we obtained has  p rope r t i e s  identical  with those of the subs tance  desc r ibed  as an alcohol 
by. KrShnke and H. Honig [10]: mp 163-164~ insoluble in ethanol and e ther ,  soluble in d ime thy l fo rmamide  
and dioxane. It may be a s s um ed  that  Krhhnke and I-Ionig [10], by the action of alkal i  on an e thano l i c -ace ton-  
ie solution of N-methy lac r id in ium chlor ide  also obtained the e ther  but e r roneous ly  a s s u m e d  that it was the 
alcohol. The e ther  III gives many reac t ions  s i m i l a r  to those of a hydrol:  1) The action of an excess  of 
HC104 on a solution of the e ther  in dioxane leads to the separa t ion  of N-methy lac r id in ium perch lo ra te ,  
identical  with the pe r ch lo ra t e  obtained by the hydr ide  t r a n s f e r  reac t ion  or  by the action of 57 % HC104 on 

Lenin Moscow State Pedagogic Insti tute.  T rans la t ed  f r o m  Khimiya Getero ts ik l icheskikh  Soedinenii, 
Vol. 6, No. 8, pp~ 1119-1121, August, 1970. Original a r t i c l e  submit ted  May 20, 1968. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17tk Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

1045 



an ethereal  solution of the alcohol I; 2) The addition of t races  of protonic acids to a solution of the ether 
lII in acetic anhydride causes  a disproportionation react ion with the formation of N-methylacr idone and 10- 
methyl-9 ,10-dihydroacr idine .  

The s t ruc ture  of the ether HI obtained is confirmed by a compar ison  of its IR spec t rum with the 
spec t ra  of the ethers  obtained f rom thioxanthenol and xanthenol and also with the spec t rum of 9-methoxy-  
10-methyl-9 ,10-dihydroacr id ine  (IV). The IR spect ra  of all three ethers  are  very  s imilar ,  there  being no 
band in the region of hydroxy group vibrations at 3300-3600 cm -1. The absence of an hydroxy group is also 
confirmed by an analysis  of the ether III for act ive hydrogen by A. P. Te ren t ' ev ' s  method [ 11 ]. 

The action of alkali on N-methylacr idinium salts  II in the presence  of methanol [10] forms only the 
alkoxy compound IV, which separa tes  in the crys ta l l ine  state in a lmost  quantitative yield when the solution 
is diluted with water.  The ethers  reac t  instantaneously with acids to form acr idinium salts.  In the air ,  
e thers  of 9 -hydroxy-10-methyl -9 ,10-d ihydroacr id ine  oxidize to N-methylacridone.  

The alcohol I exists in the fo rm of an impurity in the ether lII. It can be isolated in a ve ry  small  
amount f rom the acetonic or  dimethylformamide fil trate by dilution with water after  the separat ion of the 
precipitate of the ether.  It is extremely unstable and it has been impossible to obtain it in the pure c r y s -  
talline form. The IR spec t rum of the alcohol I in paraffin oil, like the IR spec t ra  of thioxanthenol and xan- 
thenol has a broad absorption band in the ~ 3350 cm -~ region showing the formation of a hydrogen bond. 

We have confirmed the inference of the higher basici ty of the alcohol I and the g rea te r  react ivi ty of 
the OH group in it by the condensation react ion with 3 -me thy l - l -pheny l -5 -pyrazo lone ,  by the hydride t r a n s -  
fer  reaction,  and also by polarographic investigations of N-methylacridinium, thioxanthylium, and xanthyl- 
ium perchlora tes .  A subsequent communication will be devoted to this. 

EXPERIMENTAL 

N-Methylacridinium iodide (I) was obtained by KrShnke and Honig's method [i0] with the following 
changes: the amount of solvent was reduced to one third and the time of the reaction to 6 hr instead of 14 
days by heating the reaction mixture. 35.8 g (0.9 mole) of acridine and 18 ml of methyl iodide in 45 ml of 
dimethylformamide were heated in the water bath at 50~ for 6 hr. The precipitate was filtered off and 
washed with ether. Yield 51 g (80%). Red-orange needles, mp 218-219~ (from methanol); mp 220~ [i0]. 

Bis(10-methyl-9,10-dihydroacridin-9-yl) Ether (HI). With stirring, 1 g of NaOH (5% aqueous solu- 
tion) was gradually added to a suspension of 3.21 g (0.01 mole) of the iodide (I) in 20 ml of acetone (or to a 
solution of it in dimethylformamide). The precipitate was filtered off, washed with water and ether, and 
dried in vacuum. Yield 1.2 g (60%) (it was impossible to avoid the formation of the ether by increasing 
the amount of solvent and by cooling the mixture). Colorless plates, mp 163-164~ (from dioxane). Found, 
%: N 6.95, 7.05. Calculated for C28H24N~O , %: 7.10. IR spectrum in paraffin oil, cm-l: 1600, 1485, 1470, 
1380, 1365, 1350, 1300, 1280, 1210, 1185, 1140, 1070, 1050, 980, 950, 930, 910, 890. (IR spectrum of dithio- 
xanthenyl ether [5] in paraffin oil, cm -I : 1590, i~180, 1450, 1385, 1350, 1330, 1300, 1200, 1185, 1170, 1130, 
i090, I070, i040, 980,960, 925,890). The aqueous acetonio filtrate was diluted with water. On a standing, a small 
amount of colorless aeicular crystals of the alcohol I, rapidly yellowing in the air, deposited. Attempts to 
isolate the pure material from the ethereal (washing) solution by evaporation of the solvent were also un- 
successful, since in the air the alcohol I rapidly changes into N-methylacridone with mp 200-201~ How- 
ever, the action of 57% HCIO 4 on an ethereal (washing) solution gave 0.6 g of N-methylacridinium perehlo- 
rate, identical with the perehlorate obtained by other methods. 

Xanthenol. A mixture of 19.6 g (0.01 mole) of xanthone and i0 g (0.27 mole) of sodium borohydride 
in 250 ml of ethanol was boiled on the water bath for 1 hr 30 rain. The liquid was filtered and diluted with 
water to 1 I. The precipitate was filtered off and dried in the air. Yield 18.9 g (95%). Colorless prisms 
mp 122-123~ (from benzene) [3]. 

Dixanthenyl ether was obtained by heating xanthenol [6]. Colorless prisms, mp 211.5-213~ (from 
dimethylformamide). IR spectrum in paraffin oil, cm-l: 1610, 1580, 1480, 1390, 1350, 1315, 1270, 1220, 
1200, 1185, 1165, 1130, iii0, 1040, 985, 960, 935, 920, 910, 890. 

Disproportionation of the Ether III. T races  of HC1 were added in a glass  capi l lary to a hot (50~ 
solution o f  1 g of the ether  III in 3 ml of acetic anhydride. On s t i r r ing,  a yellow precipi tate  deposited. 
The react ion mixture was poured into water.  The precipitate was f i l tered off, washed with water,  and 
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dried. Weight 0.8 g. The reaction product was separated by a method described previously [1] into 10- 
methyl-9,10-dihydroacridine (rap 93-94~ and N-methylacridone (rap 200-201~ 

9-Methoxy-10-methyl-9,10-dihydroacridine (IV). A solution of 1 g of NaOH in 10 ml of methanol was 
added to a suspension of 3.21 g (0.01 mole) of N-methylacridinium iodide in 20 ml of acetone. The solution 
was then diluted with a threefold amount of water. The crystall ine precipitate was fi l tered off, washed with 
water, and dried in vacuum. Yield 2.1 g (93 %), mp 76-77~ [10]. After recrystal l izat ion from petroleum 
ether, the melting point had not risen. IR spectrum in CC14 cm-l:  1605, 1485, 1475, 1380, 1360, 1315, 1300, 
1280, 1210, 1190, 1170, 1140, 1075, 1050, 920,910,875.  

N-Methylacridinium Perchlorate.  A mixture of 0.6 g (0.003 mole) of 10-methyl-9,10-dihydroacridine, 
1.05 g (0.003 mole) of triphenylmethyl perchlorate [12], and 20 ml of glacial acetic acid was boiled for 2 
min. The precipitate was fil tered off, washed with glacial acetic acid and ethanol, and dried. Yield 0.82 g 
(91%). Yellow needles, mp 245.5-246~ (from ethanol). Found, %: C104 34.16; 33.74. Calculated for 
C14H12NC104, %: C104 33.90. The perchlorate was also obtained by the action of 57% HC104 on ethereal 
solutions of 9-hydroxy-10-methyl-9,10-dihydroacridine(see above) and its methyl ether, and also by the 
action of HC104on a dioxane solution of the ether HI. UV spectrum in dichloroethane, Xma x, nm (e): 262 
(88000), 300 (22400), 402 (3520), 422 (3850). 

The IR spectra were measured on a UR-10 W instrument and the UV spectra on an SF-4 A instrument. 
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