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A C Y L A T I O N  OF D I B E N Z O F U R A N  W I T H  p - S U B S T I T U T E D  

B E N Z O Y L  C H L O R I D E S  

A. G. K h a i t b a e v a ,  N. G.  S i d o r o v a , *  
a n d  K h .  Yu.  Y u l d a s h e v  

UDC 547.728 : 542.951.1 

It is shown that benzoylation and p-chloro-  and p-nitrobenzoylation of dibenzofuran in the 
presence of small amounts of FeC13, the FeC13 �9 CHaNO 2 complex, ZnC12, and aeetylaceto- 
natoiron lead to the production of the corresponding 3-acyldibenzofurans in high yields. 

Reactions involving the acylation of heterocyclic compounds, part icularly dibenzofuran, in the presence 
of AICI 3 require the consumption of large amounts of the catalyst [1-4]. The use of 1.5 moles of anhydrous alu- 

* Deceased. 
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TABLE i .  Yields of 3 -Acyld lbeuzofumns  a s  a Funct ion of the 
Nature  of the Acid Chlor ide  and Ca t a ly s t  

A ~  ag~ 

C6HsCOCI 
p-NO2CeH4COCI 
p-CIC6H~COCI 

Yields Of 3-acyldtben~fu~m, % 

FeC13- CH~NO~ [ veCl~ zna, ~ "  

80 78 72 81 
77 52 55 54 

minum chlor ide  leads  to res in i f i ca t ion  o f t h e p r o d u c t s  and marked ly  hinders  the i r  isolation. In addition, it is 
known that ace ty la t ion  and benzoylat ion of ca rbazo le  [5] in the p r e sence  of sma l l  amounts  of ca ta lys t s  (1 - 10 -3 
mole  of FeC1 s) give the cor responding  ketone in 60 to 70% yield.  

When sma l l  amounts  of the ca t a ly s t  a r e  used, not only is economy real ized,  but the isolat ion of the p rod-  
uc t  i s  marked ly  faci l i ta ted.  

We have found that  the reac t ion  of dibenzofuran with benzoyl  and p - c h l o r -  and p -n i t r ebenzoy l  ch lor ides  
p roceeds  readi ly  in the p r e s e n c e  of sma l l  amounts  of Lewis  acids  a t  high t e m p e r a t u r e s  to give 3 -acy ld iben-  
zofurans  in y ie lds  that  exceed those obtained in the p r e s e n c e  of AICI s. Moreover ,  the highest  y ie lds  of ketoncs 
(72-81%) were  obtained in the case  of p-ni t robenzoyla t ion,  and the lowest  y ie lds  (52-77%) were  obtained in the 
ca se  o fp-ch lorobenzoyla t ion ,  The bes t  ca t a lys t  in these reac t ions  was found to be the FeC13 �9 n i t romethane  
complex.  

I t  has been prev ious ly  shown [6] that  v e r y  sma l l  amounts  of ace ty lace tona to i ron  readi ly  ca ta lyze  the ben- 
zoylat ion of ca rbazo le .  In the case  of acyla t ion  of dibenzofuran this ca t a lys t  gives a l m o s t  the s ame  yields  of 
ketones  as  in the reac t ions  with anhydrous  f e r r i c  chlor ide  and zinc chlor ide.  

It  was  of in te res t  to find conditions fo r  the p repa ra t ion  of diacyl der iva t ives  of dibenzofuran.  It is known 
[7] that  a second benzoyl  group can be re la t ive ly  eas i ly  introduced in an a r o m a t i c  ring in the p r e s e n c e  of smal l  
amounts  of FeC13. 

Benzoylat ion of 3-benzoyld ibenzofuran  by this method gave 3 ,6-dibenzoyldibenzofuran in 60% yield.  In the 
remain ing  cases  - p - n i t r o -  and p-ch lorebenzoyla t ion  of the cor responding  monoketones - we were  unable to ob-  
tain diketones despi te  va r ia t ion  of the reac t ion  conditions. 

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

The individuality of the compounds was de te rmined  by th in - l aye r  ch romatography  (TLC) on A1203 (activity 
I) in a c h l o r o f o r m - h e x a n e  s y s t e m  (4:1) .  The IR spec t r a  of the compounds were  r eco rded  with a UR-20 spec -  
t r o m e t e r .  The m a s s  spec t r a  w e r e  r eco rded  with an MKh-1303 s p e c t r o m e t e r .  

The acyla t ion  reac t ions  were  c a r r i e d  out by heating a mix tu re  of 1.68 g (0.01 mole) of dibenzofuran,  0.01 
mole  of the a c i d  chloride,  and 0.02 g of the ca ta lys t  (in the case  of the n i t romethane  complex,  the indicated 
amount  of FeC13 was  d isso lved  in 1 ml  of n i t romethaae) .  In the reac t ions  cata lyzed by FeC13 �9 CH3NO 2 heating 
was  c a r r i e d  out f o r  3 h while g radua l ly  ra i s ing  the t e m p e r a t u r e  f r o m  100 to 155~ in the remaining ca se s  the 
mix tu r e s  we re  heated a t  170-180 ~ . The reac t ion  mix tu re s  were  subsequent ly  d isso lved  in benzene, and the 
benzene solution was washed with 10% alkal i  solution and w a t e r  and dr ied ove r  ca lc ium chloride.  It  was then 
p a s s e d  through a column fil led with 80 g of Al~O3, the benzene was r emoved  f r o m  the eluate by disti l lation, and 
the res idue  was  r ec ry s t a l l i z ed .  The yie lds  of the ketones a r e  p r e sen t ed  in Table 1. The reac t ion  of 3 -benzoy l -  
dibenzofuran [6,8 g (0.025 mole)] with benzoyl chlor ide  [3.5 g (0.025 mole)] in the p r e s e n c e  of 0.05 g of FeCI  3 o r  
ZnC1 z was c a r r i e d  out s imi l a r ly .  The product  was pur i f ied  a s  desc r ibed  above.  

3-Benzoyldibenzofuran.  The product  ketone was pur i f ied  by success ive  r ec rys t a l l i za t ion  f r o m  b e n z e n e -  
a lcohol  and ace t ic  ac id  to give a p roduc t  with nap 134 ~ and M 272 (by m a s s  spec t rome t ry ) .  The oxime had mp 
152-153~ IR spec t rum:  1667 (C~O); 712 and 718 em~!: (monosubstoituted benzene r i n g ) ( a c c o r d i n g  
to the data  in [1, 2], t b e k e t o n e  has mp 137"138 ~, and its oxime has  mp:152"153 ). 

3- (p-Ni t robenzoyl)dibenzofuran.  The ketone w a s  r e c r y s t a l l i z e d  succes s ive ly  f r o m : a l c o h o l ,  ch lo ro fo rm 
(1 : 2) and g lac ia l  ace t ic  a c i d  and had mp 201 ~ M 317 (by m a s s  s p e c t r o m e t r y ) ,  and R f  0.87. IR spec t rum:  1670 
(C=O); 1525 and 1354 (-NO2) (according to the data in [8], the ketone has mp 203"). 
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3-(p-Chlorobenzo~rl)dibenzofuran. The ketone was purified by recrystal l izat ion from glacial acetic 
acid o r  alcohol to give a product with mp 153 ~ M 306 (by mass spectrometry),  and Rf  0.5I. IIt spectrum: 
1665 (C:=O) and 845 cm -1 (1,4-disubstituted ring) (according to the data in [9], the ketone has mp 152~ 

3,6-Dibenzoyldibenzofuran. The ketone was purified by recrystal l ization from acetic acid or  alcohol 
to give a product with mp 165 ~ M 376 (by mass spectrometry),  and Rf  0.80. IR spectrum: 1664 (C----O) and 
705 cm'71 (monosubstituted benzene ring) (according to the data in [1, 2], the ketone has mp 167-168~ 
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D I -  AND T R I ( 2 - P Y R O N - 6 - Y L ) A R E N E S  

S. V. S o k o l o v s k a y a  a n d  L .  K. M o l d o v a n o v a  UDC 547.812.5.814.1 : 543.422.4.6 

Condensation of di- and tr tacetylarenes with 1,1,1,3-tetrachloro-3-alkoxypropanes or  fl,fl- 
dichloroacrolein in acidic media gave a number of (dichloropentadienyl)- and tris(dichloro- 
pentadienyl)-substituted aryl  ketones, which, in the case of acetic acid in the presence of 
phosphoric acid, a re  converted to the corresponding di- and tr i(2-pyron-6-yl)arenes.  It 
was observed that nitric acid has an oxidation effect on 2-pyrones.  

In a continuation of our ea r l i e r  research  [1] in the pyrone ser ies  we synthesized systems with two 
and three o~-pyrone rings separated by benzene rings and studied some of their  reactions. We accom- 
plished the synthesis of 1,4-di(2-pyron-6-yl)benzene (X), 1,4-(2-pyron-6-yl)diphenyl {XI), and sym-tr i (2-  
pyron-6-yl)benzene (XIII) from p-diacetylbenzene (I), 1,4-diacetyldiphenyl (II), and sym-triacetylbenzene 
0II), respectively, by the method in [2], which has been previously used for  the synthesis of monopyrones. 

I 
H~COC- COCH 3 "~ 2CCI~CH~CHOR 

(2 CCI2=CHCHO) 
I, il 
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