
This article was downloaded by: [Moskow State Univ Bibliote]
On: 16 September 2013, At: 01:26
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Reactions of π-Deficient
Aromatic Heterocycles with
Ammonium Polyhalides I.
Halogenation of Acridone and
Acridine Derivatives Using
Benzyltriethylammonium
(BTEA) Polyhalides
Mircea Vlassa a , Ioan A. Silberg a , Radu Custelceanu
a & Monica Culea b
a Babe[stilde]-Bolyai University, Faculty of
Chemistry, 11 Arany Janos st., 3400, Cluj-Napoca,
Romania
b Institute of Isotopic and Molecular Technology,
3400, Cluj-Napoca, Romania
Published online: 23 Sep 2006.

To cite this article: Mircea Vlassa , Ioan A. Silberg , Radu Custelceanu & Monica Culea
(1995) Reactions of π-Deficient Aromatic Heterocycles with Ammonium Polyhalides
I. Halogenation of Acridone and Acridine Derivatives Using Benzyltriethylammonium
(BTEA) Polyhalides, Synthetic Communications: An International Journal for
Rapid Communication of Synthetic Organic Chemistry, 25:21, 3493-3501, DOI:
10.1080/00397919508013873

To link to this article:  http://dx.doi.org/10.1080/00397919508013873

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919508013873
http://dx.doi.org/10.1080/00397919508013873


PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

M
os

ko
w

 S
ta

te
 U

ni
v 

B
ib

lio
te

] 
at

 0
1:

26
 1

6 
Se

pt
em

be
r 

20
13

 

http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 25(21), 3493-3501 (1995) 

REACTIONS OF Z-DEFICIENT AROMATIC 
HETEROCYCLES WITH AMMONIUM POLYHALIDES 

1.HALOGENATION OF ACRIDONE AND ACRIDINE 
DERIVATIVES USING BENZYLTRIETHYLAMMONIUM 

( BTEA ) POLYHALIDES 

Mrcea Vlassa*, Ioan A. Silberg, Radu Custelceanu and Monica Culea** 

* Babe$-Bolyai University, Faculty of Chemistry, 11 Arany Janos st., 
3400 Cluj-Napoca, Romania. 

* * Institute of Isotopic and Molecular Technology, 3400 Cluj-Napoca, Romania. 

ABSTRACT. The reactions of acridine and acridone with benzyltriethyl- 
ammonium polyhalides in various solvents, under mild conditions, gave mono- and 
dihalogenated acridine and acridone derivatives and acridine complexes in good 
yields. 

Since acridine and acridone derivatives are sensitive toward electrophilic 

substitution reactions, their direct halogenation yields mixture of mono-, di- and 

polysubstituted derivatives'". Ring closure of the corresponding diphenylamino- 

* To whom correspondence should be addressed. 
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3494 VLASSA ET AL. 

-2-carboxylic acids substituted with halogens or with nitro groups, which we 

transformed in their turn, after cyclization, by Sandmayer reaction, to the 

respective halogenated derivatives, is another route to obtain such comp~unds~- '~  

The above mentioned methods are tedious and generally give low yields. 

For improving the procedure for preparation of halogenated compounds we tried 

to use benzyltriethylamrnonium polyhalides. Halogenation with quaternary 

ammonium polyhalides was widely applied since 1987 in the class of aliphatic and 

aromatic compounds by Kajigaeshi and his co~orkers '~ ,  but it was seldom used for 

aromatic heterocyclic compounds, with exception of thiophene2' and acylindale 

derivatives2'. 

We wish to report on the direct selective halogenation of acridine and 

acridone with benzyltriethylammonium tribromide ( BTEA13r3 ), dichloroiodate 

( BTEAIC12) and tetrachloroiodate ( BTEAICL). 

The reaction of acridine 1 and acridone 3 with BTEA polyhalides gave 

mono- and dihalogenated substituted derivatives 2 and 4: 

1 
+ BTEAY 

2 
a:Xq = H, k= Br; b:XI* X2= Br 

a:Xl = H, X2 = Br; b:Xi = XZ =Br; c:Xl = H, XZ = 
d:Xi = H, X2 CI: e:Xi = X2 = CI 
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a-DEFICIENT AROMATIC HETEROCYCLES. I 3495 

Table . Halogenated acridine and acridone derivatives prepared using BTEA 

polyhalides. 

The result of our experiments are summarized in Table. The halogenation reactions 

usually proceeded stoichiometrically. However, the reaction of acridine 

with BTEAICl., gave a mixture of several chlorosubstituted acridone derivatives, 

detected by mass spectrometry, due to the fact that the presence of both very 

reactive species C1' and Cl- into the reaction mixture, leads to the beginning to the 

formation of mono- and polyhalogenated 9-chloroacridine derivatives which 

afterwards hydrolysed to corresponding acridone in presence of protic polar 

solvent (CH3OH). This reaction allowed us to obtain 2,7-dichloroacridone fiom 

acridine ( see experimental ). 

In the case of bromination and iodination, the use of zinc chloride may 

leads to complexes with BTEABr3 and BTEAICh, producing such active species 
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3496 VLASSA ET AL. 

as (PhCH2Et3N)'(znC12Br~)" Br' and (PhCH2Et3N)'(ZnCl,$ I' respectively". But 

in the case of acridine derivatives we noticed that ZnClz did not act as a catalyst 

because acridine forms a complex with this reagent, complex which precipitated 

out and the reaction did not take place any further. 

Our experiments showed that acridine did not undergo electrophilic 

substitution reactions with BTEAICl2 and BTEAICl4, on the other hand these 

reagents allowed us to obtain acridine ICI 8 and acridine ICb 9 complexes in 

good yields. 

The presence of the methanol as solvent markedly facilitates halogenations 

because the active species generated are probably methyl hypobromrte, 

hypochlorite or hypoiodite produced by the reaction of BTEA polyhalides with 

methanol, e.g.: 

PhCH2Et3N'Bri + CH30H -+ PhCH2Et3N'Br' + CH30Br + HBr 

We belive that this procedure for the direct halogenation of acridine and 

acridone using BTEA polyhalides, stables, solids reagents, is more useful and 

effective for preparing mono- and dihaloacridine and acridone derivatives, than 

using molecular chlorine , bromine, iodine or ICl, owing to its ease, simplicity, a 

better control of reagent - substrate molar ratio and higher yields in comparison 

with the previous method. 

As a limitation to the procedure, due to the fact that these reagents are less 

reactive but more selective, attempts to prepare tri- and tetra-halogenated acridine 

and acridone derivatives, valuable from synthetical point of View, were 

unsuccessful; e.g. the reaction of acridone (1 mmol) with BTEAICL (4 mmols) in 
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*-DEFICIENT AROMATIC HETEROCYCLES. I 3497 

methanol under reflux for 35 hours, leads to a mixture which contains equal 

amounts of di- and trichloroacridone derivatives difficult to separate. 

In order to compare our results, with those reported, only yields obtained 

by direct halogenation of the substrate were considered, because ring closure of 

diphenylamino-2-carboxylic acid derivatives shows lower general yields. 

EXPERIMENTAL 

The elemental analyses for C,H,N and halogen were within +/- 0,4 % of 

the theoretical values for compounds 4b, 4c, 4d, 4e, 5, 6 and 7 .Melting points are 

uncorrected. Mass spectra were recorded on a Varian MAT 311 instrument 

operated at an electron energy of 70 eV. The reactions were monitored by TLC 

using benzene:ether 4: 1 or benzene:ethanol 4: 1 (v:v) as eluent, visualisation was 

done with iodine. BTEA polyhalides were prepared by method given for 

corresponding benzyltrimethylammonium p ~ l y h a l i d e s ~ " ~ ~ ~ ~ ~ .  The melting points are 

as follows: compound 5 = 101 - 101 "C, 6 = 79 "C and 7 = 114 - 128 "C. 

2-Bromoaeridine (221) . A mixture of acridine ( 0.36 g , 2 mmols ) , BTEAI3a 

( 0.9 g , 2 mmols ), acetic acid ( 15 mL ) and methanol ( 5 mL ) was magnetically 

stirred at room temperature for 8 hrs. Subsequently the precipitate was filtered and 

washed well with CH2C12 ( see Table ). MS: m/e 257 (M+), 259 (M' + 2). 

2,7-Dibrornoacridine (2b). A mixture of acridine ( 0.18 g , f mmof ), BTEAJ3r3 

( 0.9 g , 2 mmols ) and methanol ( 20 mL ) was stirred at 80 "C on a water bath 

for 2 hrs, then the reaction mixture was filtered off and the mother liquor 

concentrated at half in vacuo, filtered hot and the precipitate washed well with 
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3498 VLASSA ET AL. 

EtOH ( see Table ). MS: m/e 335 <M' ), 337 (Id + 2) and 339 <M' + 4). 

2-Bromoacridone (4a). A mixture of acridone ( 0.195 g , 1 mmol ), BTEABr3 

( 0.4Sg , 1 mmol ) and acetic acid ( 20 mL ) was magnetically stirred at room 

temperature for 10 hrs. Subsequently the precipitate was filtered and washed with 

CHtCl2 ( see Table ). MS: m/e 273 (hI+ ), 275 

2,7-Dibromoacridone (4b). A mixture of acridone ( 0.195g , 1 mmol ), BTEA13r3 

( 0.9g , 2 mmols ) and acetic acid ( SO mL ) was stirred at 80°C on a water bath 

for 8 hrs, then the reaction mixture was filtered hot, the filtrate cooled and the 

precipitate collected ( see Table ). MS : m/e 351 ( M+ ), 353 ( M' + z! ) 

and355 ( M + + 4 ) .  

2-Iodoacridone ( 4c ). a/ A mixture of acridone ( 0.195 g , 1 mmol ), BTEAIClt 

( 0.40 g , I  mmol ), acetic acid ( 30 mL ) and ZnClt ( 0.30 g , 2  mmols ) was stirred 

at 60 "C on a water bath for 1 hr. Subsequently the reaction mixture was cooled, 

filtered and the precipitate was recrystallized from acetic acid. 

+ 2). 

bl A mixture of acridone ( 0.195g , 1 mmol ), BTEAICl2 

( 0.80 g , 2 mmols ) and acetic acid ( 25 mL ) was stirred at 60 "C on a water bath 

for 4 hrs. The reaction mixture was worked up as above (see Table). 

MS : m/e 321 (M' ). 

2-Chloroacridone ( 4d ) . A mixture of acridone ( 0.195 g , 1 mmol ), BTEAIC4 

( 0.460 g , 1 mmol ) and acetic acid ( 20 n L  ) was magnetically stirred at room 

temperature for 10 hrs., then the reaction mixture was cooled, filtered and the 

precipitate recrystallized from acetic acid ( see Table ). MS : m/e 229 ( M' ) 

and 231 ( W +  2 ) .  
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a-DEFICIENT AROMATIC HETEROCYCLES. I 3499 

2,7-Dichloroacridone ( 4e ) . A mixture of acridine ( 0.18 g , 1 mmol ), BTEAICL 

( 0.92 g , 2 mmols ) and methanol ( 20 mL ) was stirred at 80°C on a water bath 

for 1,5 hrs. Subsequently the reaction mixture was cooled, filtered and the 

precipitate was recrystallized from acetic acid (see Table). MS: m/e 263 (M+ ), 

265 (M+ + 2) and 267 (M+ + 4). 

Acridine ICI complex ( 8 ) . A mixture of acridine ( 0.18 g , 1 mmol ), BTEAIClz 

( 0.80 g , 2 mmols ) and methanol (12 mL ) was magnetically stirred at room 

temperature for 5 hrs. Subsequently the reaction mixture was then filtered and the 

precipitate washed well with CHzC12 Yield 60%, m.p. = 177-179 "C 

( lit.25 m.p. = 177 - 178 "C ). 

Acridine ICIJ complex ( 9 ) . a/. A mixture of acridine ( 0.18 g , 1 mmol ), 

BTEAICh ( 0.40 g , 1 mmol ), acetic acid ( 15 mL ) and CH2C12 ( 5 mL ) was 

magnetically stirred at room temperature for 17 hrs.Then the precipitate was 

collected and washed well with CHZ Clz . Yield 100 %. 

b/. A mixture of acridine ( 0.36 g , 2 mmols ), 

BTEAIC14 ( 0.92 g , 2  mmols ) and acetic acid ( 15 mL ) was magnetically stirred at 

room temperature for 9 hrs. The precipitate was collected and worked up as 

above. Yield 68%, m.p. = 210 - 212 "C ( lit.25 m.p. = 212 - 213 "C ). 
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