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2 ,5-Diary l furans  a re  fo rmed  along with 2 - a c e t y l - 5 - a r y l f u r a n s  in the Meerwein aryla t ion 
of 2 -ace ty l furan .  

We have prev ious ly  [1] studied the aryla t ion of fur fura l  with arenediazonium sa l t s  containing e l ec t ron -  
acceptor  subst i tuents  in the benzene r ing.  The uti l ization of a renediazonium sa l t s  containing e lec t ron-donor  
subst i tuents  in this reac t ion  does not give posi t ive r e su l t s  [2].* 

In the p resen t  invest igat ion,  we have es tab l i shed  that  the expected 2 - a c e t y l - 5 - a r y l f u r a n s  (Ia, b) a re  
fo rmed  in the react ion  of 2-acetyl furan with p - c h l o r o -  and p-bromobenzened iazon ium ch lor ides .  However ,  
this react ion  p roceeds  in an e x t r e m e l y  pecul iar  manne r .  Acetyl furans  Ia ,b  a re  not the only react ion  p rod-  
ucts :  under  the conditions that  we se lec ted,  an a ry l  res idue  also en te r s  the 2 position of the furan ring, 
displacing an acetyl  group and forming s y m m e t r i c a l  2 ,5-d ia ry l furans  IIa,  b .  

t a-c ua,b 

a x =Br; b x -c l ;  c X-NO~ 

The m e c h a n i s m  of this pecul ia r  reac t ion  is worthy of specia l  study, but a ry lace ty l fu rans  Ia ,b a re  ap-  
pa ren t ly  not in te rmedia tes  in the format ion  of d ia ry l furans  Ha,b: spec ia l ly  formula ted  expe r imen t s  demon-  
s t r a t ed  that 2 - a c e t y l - 5 - a r y l f u r a n s  Ia,b do not undergo ary la t ion .  

In conclusion,  we note that 2 -ace ty l -5 - (p -n i t rophenyl ) fu ran  (Ic) is obtained as the only react ion  p rod-  
uct in high yield in the aryla t ion of 2-ace ty l furan  with p-n i t robenzenediazonium chlor ide;  the d iary l furan  
is not fo rmed  at al l  in this c a se .  

The s t ruc tu re s  of the compounds obtained were  conf i rmed  by the i r  IR, UV, and PMR spec t r a ,  as well  
as by independent synthes is  of Ib and IIb by acetylat ion (under s e v e r e  conditions) and, r e spec t ive ly ,  by p -  
chiorophenylat ion of 2-{p-chlorophenyl)furan.  

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

Reaction of p -Bromobenzened iazon ium Chloride with Acetylfuran.  p -Bromoani l ine  hydrochlor ide ,  ob-  
tained f rom 22.6 g (0.133 mole)  of p -bromoani l ine ,  25 ml  of water ,  and 70 ml  of concent ra ted  hydrochlor ic  
acid, was diazot ized with a solution of 9.2 g (0.12 mole) of sodium ni t r i te  in 40 ml  of wa te r .  The reac t ion  
mix tu re  was s t i r r e d  at 5 ~ for  20 rain, and 13.7 g (0.125 mole)  of 2-ace ty l furan  [3] in 10 ml  of acetone and a 
solution of 2.6 g of cupr ic  chlor ide in 5 ml  of water  were  added. The reac t ion  mix tu re  was s t i r r e d  at 20- 
25 ~ for  4 h, 500 ml  of wa te r  was added, and the resul t ing prec ip i ta te  was washecl with wa te r  to give 2.6 g 
(10% based  on the conve r t edace ty l fu ran )  of 2,5-di  (p-bromophenyl)furan (Ha) with mp 202-203 ~ (from ben-  
zene) [4]. 

* See also the l i t e ra tu re  rev iew on this p rob lem in [2]. 
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The IR s p e c t r u m  did not contain the absorpt ion band of a CO group.  UV spec t rum,  Xmax,  nm ( loge):  
335 (4.46), 233 (4.11) (ethanol). The 2MR s pec t rum contained two signals  with an intensi ty  ra t io  of 4 : 1  at 
6 7.56 and 6.74 ppm. Found: C 50.9; H 2.7; Br  42.2%. Ci6HIoBr20. Calculated:  C 50.8; H 2.7; Br 42.3%. 

The f i l t ra te  a f te r  separa t ion  of I Ia  was ex t rac ted  with e ther ,  and the ex t rac t  was dr ied with m a g n e s i -  
a m  sulfate and vacuum-dis t i l led  to give 3.2 g of 2 -ace ty l furan  and 3.6 g of 1 - b r o m o - 4 - c h l o r o b e n z e n e  (rap 
66-67~ The res idue  began to c rys t a l l i ze  on standing to give 7.5 g (3ff7c based  on the conver ted  acetylfuran)  
of Ia  with mp 90-91 ~ (from benzene) .  IR spec t rum:  1660 cm -1 {CO). Found: C 54.0; H 3.5; Br  30.6~c. 
Ci2HgBrO 2. Calculated:  C 54.4; H 3.4; Br  30.1%. 

React ic~ of p -Chlorobenzenediazonium Chloride with Acetyl furan.  This  exper iment  was c a r r i e d  out 
as desc r ibed  abovewi th  13.7 g (0.125 mole)  of ace ty l furan .  A total  of 4.5 g of unchanged 2-ace ty l fu ran ,  
0.6 g of p -d ich lorobenzene  (rap 52-53~ and 1.9 g (8% based  on the conver ted  acetylfuran)  of 2 ,5-di(p-  
chlorophenyl)furan (IIb) with mp 168-169 ~ (from hexane) [4] were  isolated.  Found: C 66.0; H 3.5; C1 24.8%. 
Ci6Hi0C120. Calculated:  C 66.4; H 3.5; C1 24.6%. The e ther  ex t rac t  yielded 9.1 g (52(Vc based  on the con-  
ve r t ed  acetylfuran)  of 2 -ace ty l -5 - (p-ch lorophenyl ) furan( Ib)  with bp 126-129 ~ (1 ram),  mp 60.5-61.5 ~ (from 
hexane),  and R f  0.5 [hexane -ace tone  (4:1),  Silufol]. Found: C 65.3; H 4.1; C1 15.7~c. CI2HgC10 2. Calcu-  
lated:  C 65.3; H 4.1; C1 16.1%. 

2 -Ace ty l -5 - (p -n i t rophenyl ) fu ran  (Ic). Furan Ic with mp 164.5-165.5 ~ (from ethyl acetate)  was ob-  
tained in 80% yield under  the conditions desc r ibed  above.  The product  had R f  0.42 [ c h l o r o f o r m - p e t r o l e u m  
e ther  (1:1),  A1203, co lored  spot] and 0.67 (chloroform, Silufol). Found: C 62.6; H 3.9; N 6.0%; C12HoNO 4. 
Calculated:  C 62.3; H 3.9; N 6.1%. The th iosemica rbazone  had mp 215-216 ~ (from acet ic  acid). Found: 
C 51.7; H 4.2; N 18.2; S 10.0%. Ci3Hi2NtO3S. Calculated:  C 51.3; H 4.0; N 18.4; S 10.5%. 

5 - (p -Chloropheny l ) -2 -ace ty l fu ran  fib). Boron t r i f luor ide  e the ra te  (0.3 g) was added to a cooled (to 0 ~ 
solution of 3.6 g (0.02 mole)  of p-chlorophenyl furan  [5] in 8 ml  of acet ic  anhydride.  The reac t ion  m a s s  was 
heated  to 110 ~ cooled rap id ly  to 0 o, and s t i r r e d  at r oom t e m p e r a t u r e  for  0.5 h.* The reac t ion  mix tu re  was 
t r ea t ed  with wa te r  and ex t rac ted  with e the r .  The ex t r ac t  was washed with sodium carbonate  solution and 
wate r ,  dr ied with sodium sulfate ,  and evapora ted .  The res idue  began to c rys ta l l i ze  on standing to give 0.24 
g (5%) of yellow c r y s t a l s  of Ib with mp 60.5-61.5 ~ (from hexane).  The product  did not dep re s s  the mel t ing  
point of a sample  of Ib obtained by means  of the Meerwein reac t ion .  The product  had R f  0.5 (hexane-  
acetone (4 : 1), Silufol]. 

2,5-Di (p-chlorophenyl)furan (iIb). p-Chloroani l ine  hydrochlor ide ,  obtained f rom 4.5 g (0.035 mole) of 
p -ch loroani l ine ,  7 ml  of wate r ,  and 15 ml  of concent ra ted  hydrochlor ic  acid, was diazot ized with a solution 
of 2.3 g (0.033 mole)  of sodium n i t r i t e  in 10 ml  of wa te r .  The reac t ion  mix tu re  was s t i r r e d  at 5 ~ for  20 rain 
and 5.9 g (0.033 mole)  of 2-  (p-chlorophenyl)furan [5] in 40 ml  of acetone and a solution of 0.7 g of cupr ic  
chlor ide in 1.5 ml  of wa te r  were  added. The mix tu re  was then s t i r r e d  at 15-20 ~ for 4 h, 100 ml  of wa te r  
was added, and the resul t ing  prec ip i ta te  was r emoved  by fi l t rat ion and washed with wa te r  to give 1.2 g (12qc) 
of IIb with mp  167-168 ~ (from ethanol) [4]. The product  did not depress  the mel t ing  point of the p rev ious ly  
obtained sample  of IIb.  
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*The  reac t ion  does not p roceed  under  the usual conditions for  the acetylat ion of furan [3]. 
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