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R E S E A R C H  ON 2 - A C Y L - 3 - A M I N O B E N Z O F U R A N S  

III.* SCHMIDT REARRANGEMENT IN A SERIES OF 2-  AND 

3-ACYLB ENZOFURAN DERIVATIVES 

F .  A.  T r o f i m o v ,  L .  I .  S h e v c h e n k o ,  
T .  I .  M u k h a n o v a ,  a n d  A. N.  G r i n e v  

UDC 547.728 : 542.952 

It is demons t r a t ed  that, depending on the posi t ion of the acetyl  subst i tuent  in the furan  ring of 
benzofuran,  the Sehmidt r e a r r a n g e m e n t  leads to benzofu ran -2 -ca rboxy l i c  acid methy tamide  o r  
to 3 -aee tamidobenzofu ran  de r iva t ives .  

It is known that 3 -ace ty lbenzofu ran  ox imes  behave , anomalously"  under  the conditions of the Beckmann 
r e a r r a n g e m e n t  and that the fo rmat ion  of the usual  r e a r r a n g e m e n t  p roduc t s  - amides  -- is not obse rved  in this 
case  [2, 3]. We have studied the poss ib i l i ty  of the synthes is  of 3 -ace tamidobenzofu rans  by means  of the Schmidt 
r e a r r a n g e m e n t .  It was  es tab l i shed  that the d i rec t ion  of the r e a r r a n g e m e n t  depends on the posi t ion of the acyl 
subst i tuent  in the benzofuran  sys t em.  Thus 3 -ace tamidobenzofuran  de r iva t ives  (I and II, respect ive ly)  a re  
f o r m e d  in good yie lds  in the reac t ion  of sodium azide in t r i ch lo roace t i c  acid with 3 - a c e t y l - 5 - m e t h o x y b e n z o -  
fu ran  and 2 - m e t h y l - 3 - a c e t y l - 5 - m e t h o x y b e n z o f u r a n .  The s t r u c t u r e s  of I and II we re  p roved  by means  of spec-  
t ra l  methods  and by a l te rna t ive  synthes is  [4]. The fo rmat ion  of smal l  amounts  of the i somer i c  5 -methoxyben-  
z o f u r a n - 3 - c a r b o x y l i c  acid methy lamide  (III) was es tab l i shed  by th in - l aye r  ch roma tog raphy  (TLC). 

A dif ferent  d i rec t ion of Schmidt r e a r r a n g e m e n t  is obse rved  when the reac t ion  is c a r r i e d  out with 2-  
ace ty lbenzofuran  under  the s ame  conditions,  and benzofu ran -2 -ca rboxy l i c  acid methylamide  (V) is f o rmed  in 
80% yield.  

L 

H20 C H 3 0 ~ - - - ~  HCOCH3 + C H 3 0 ~ ~  ONHCHa 

I. I I  III, IV 

"* See [1] fo r  communica t ion  II. 
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Io111 R = H ;  II ,  IV R : C H  a 

The s t ruc tu re  of methylamide  V was proved  by a l te rna t ive  synthes is  [5]. The highest  yield of me thy l -  
a m i d e V w a s  obtained when  the reac t ion  was c a r r i e d  out in ch lo ro fo rm in the p r e s e n c e  of concent ra ted  sul-  
fur ic  acid. 

It is interest ing to note that benzofu ran -2 -ca rboxy l i c  acid methy lamide  V is also fo rmed  in the Beckmann 
r e a r r a n g e m e n t  of 2 -ace ty lbenzofuran  oxime [6, 7]. Our resu l t s  provide  a bas i s  for  the assumpt ion  that the 
he te ror ing  in the in te rmedia te  pa r t i c l e  f o rm ed  during the condensation of hydrazoic  acid with 3 -ace ty lbenzo-  
fu ran  de r iva t ives  is in the anti posi t ion with r e s p e c t  to the departing ni t rogen molecule ,  whereas  in the case  
of 2 -ace ty lbenzofuran  this posi t ion is occupied by the methyl  group. Consequently,  the he teror ing  mig ra t e s  in 

�9 the f i r s t  case ,  and the alkyt group mig ra t e s  in the second. 

Thus the Schmidt r e a r r a n g e m e n t  of 3 -ace ty lbenzofurans  may s e r v e  as a good method fo r  the synthes is  of 
3-  ace  tamidobenzofurans .  

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

The IR s p e c t r a  of KBr  pe l le t s  of the compounds were  r eco rded  with a UR-10 s p e c t r o m e t e r .  The UV 
s p e c t r a  of 2 �9 10 -5 M solutions of the compounds ( layer thickness 10 mm) were  r eco rded  with a P y e - U n i c a m  
spec t ropho tomete r .  Chromatography  was c a r r i e d  out in a thin l aye r  of act ivi ty II A1203 in a carbon te t rach lo-  
r i d e - e t h a n o l  s y s t e m  (10 : 1). 

3 -Ace tamido-5 -me thoxybenzofu ran  (I). Powdered  sodium azide [1 g (0.015 mole)] was  added in por t ions  
with s t i r r ing  a t  60 ~ to a solution of 1.9 g (0.01 mole) of 3 - ace ty l -5 -me thoxybeazo fu ran  [7] in 15 g of t r i ch lo ro -  
acet ic  acid, a f t e r  which the mix tu re  was s t i r r e d  at  60 ~ fo r  4 h. It was then cooled and t rea ted  with 75 ml  of 
w a t e r  and 10 ml  of 25% a m m o n i u m  hydroxide,  and the resul t ing prec ip i ta te  was r emoved  by f i l t ra t ion and 
washed  on the f i l t e r  with wa t e r  and pe t ro l eum e ther  to give 1.6 g (78%) of I with mp 164-166 ~ (from isopropyl  
alcohol) and R f  0.45. IR spec t rum:  1560, 1662 (C-----O); 3280 cm - I  (N-H) .  UV spec t rum,  ;~max (log ~): 219 
(4.46), 250 (4.07), 257 (4.1), 291 {3.84), and 301 nm (3.81). Found: C 64.3; H 5.5; N 6.9%. CllHllNO 3. Calcu-  
lated: C 64.4; H 5.4; N 6.8%. 

2 -Me thy l -3 - ace t am i do -5 -m e t hoxybenzo fu ran  (II). This compound [1.7 g (80%)], with mp 152-153 ~ (from 
aqueous isopropyl  alcohol) and R f  0.42, was obtained f r o m  2 g of 2 - m e t h y l - 3 - a c e t y l - 5 - m e t h o x y b e n z o f u r a n  [7] 
by the preceding  method. IR spec t rum:  1620, 1670 (C~O); 3260 cm -1 (N-H) .  UV spec t rum,  •max (log ~): 
217 (4.42), 252 (4.17), 257 (4.15), 291 (3.89), and 300 nm {3.81). Found: C 65.8; H6.8; N6.5%. C12H13NO ~. Calcu-  
lated:  C 65.8; H 6.0; N 6.4%. 

5 -Methoxybenzofuran-3-ca rboxyl ic  Acid Methylamide (HI). A solution of 1.9 g (0.01 mole) of 5 -me thoxy-  
benzo fu ran -3 -ca rboxy l i c  acid in 1.8 ml  of thionyl chlor ide and 10 ml  of absolute dioxane was heated at 60 ~ f o r  
2 h and ref luxed fo r  30 min, a f t e r  which it was  allowed to stand at room t e m p e r a t u r e  overnight .  The excess  
thionyl chlor ide  and the solvent  we re  r emoved  by dist i l lat ion,  and the res idue  was dissolved in 40 ml  of abso-  
lute e ther .  The solution was f i l tered,  and a solution of 0.93 g (0.03 mole) of methylamine  in 10 ml  of absolute  
alcohol was added dropwise  with s t i r r ing  to the f i l t ra te .  The mix tu re  was cooled and s t i r r e d  fo r  30 min, a f t e r  
which it was allowed to stand at room t e m p e r a t u r e  overnight .  The solvent  was r emoved  by vacuum dist i l lat ion,  
50 ml  of wa t e r  was added to the res idue ,  and the mix ture  was heated to 40~ The prec ip i ta te  was r emoved  by 
f i l t ra t ion  and washed with wa te r  to give 1.4 g (68.5%) of a product  with mp 105-106 ~ (from hexane -benzene )  and 
R f  0.42. IR spec t rum:  1575, 1640 (C----O); 3296 cm -1 (N-H) .  UV spec t rum,  k m a x  ( loge) :  217 (4.42), 250 
(4.11), 255 (4.08), and295 nrn (3.92). Found: C 64.5; H 5.3; N 6.8%. CllHllNO 3. Calculated:  C 64.4; H 5.4; 
N 6.8%. 

2 'Methy l - -5 -methoxybenzofuran-3 -ca rboxy l i c  Acid Methylamide (IV). This compound [1.3 g (64%)], with 
mp 128-130 ~ (from benzene -cyc l ohexane )  and R f  0.52, was  obtained f r o m  2 g of 2 - m e t h y l - 5 - m e t h o x y b e n z o -  
f u r an -3 -ca rboxy l i c  acid by the method used to p r e p a r e  methy lamide  HI. IR spec t rum:  1612, 1645 (C-~O); 
3272 cm -1 (N--H). UV spec t rum,  k m a  x (log ~): 215 (4.4), 251 (4.08), 254 {3.8), and 292 rim. Found: C 65.6; 
H 6.1; N 6.3%. C12H13NO3. Calculated:  C 65.8; H 6.0; N 6.4%. 

Benzofu ran-2"ca rboxy l i c  Acid Methylamide (V). A 1.3-g (0.02 mole) s ample  of sodium azide was added 
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in por t ions  at 50 ~ in the cour se  of an hour to a mix tu re  of 1.6 g (0.01 mole) of 2 -ace ty lbenzofuran ,  50 ml  of 
ch lo ro fo rm,  and 10 ml  of concent ra ted  sulfur ic  acid, a f t e r  which the mix tu re  was s t i r r e d  a t  50 ~ fo r  3 h. It was 
then cooled, the organic  l a y e r  was separa ted ,  and the aqueous phase  was ex t rac ted  with ch loroform.  The com-  
bined ch lo ro fo rm ex t r ac t s  were  dr ied with sodium sulfate,  and the solvent  was r emoved  by dist i l lat ion to give 
1.4 g (80%) of methy lamide  V with mp 107-108 ~ (from aqueous alcohol) [5] and R f 0 . 5 7 .  IR spec t rum:  1658 
(C=O) and 3270 cm -1 (N--H). UV spec t rum,  A m a  x (log ~): 216 (4.06) and 269 nm (4.03). 
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P E C U L I A R I T I E S  OF T H E  M A N I F E S T A T I O N  OF T H E  K 

A B S O R P T I O N  B A N D S  IN T H E  UV A B S O R P T I O N  S P E C T R A  

O F  A Z O M E T H I N E  B A S E S  

V.  I .  P a v s k i i ,  N.  A.  K a b o ,  
A.  E .  L i p k i n ,  a n d  V .  A.  T e r e n t ' e v  

UDC 547.732' 734 : 543.422.6 

The s t r u c t u r e  of the UV s p e c t r a  of azomethine  bases  of the thiophene and dithienyl s e r i e s  was 
examined on the bas i s  of the concept  of the nonplanar  s t r u c t u r e  of azomethine  bases .  A pecu-  
l ia r i ty  of the mani fes ta t ion  of the K absorp t ion  bands a s soc ia t ed  with s tabi l izat ion of the wave-  
lengths of the K bands,  which is de te rmined  by an i nc r ea se  in the angle of acoplanar i ty  of the 
azomethine  s y s t e m  above 30 ~ was revea led .  

In the p r e s e n t  r e s e a r c h  we inves t igated the s t r u c t u r e  of the UV absorpt ion  spec t r a  of azomethine bases  
of the gene ra l  fo rmula  

Kb K~ ^ *. 

R=H; Br; NO~; ~ ;  NO2_~-S" ~ 

R'~H; P,m-CH 3 p-OH; p-OCH3; p,m-CI; p,m-Br; p,m-COOH; m - N O  2 

Thei r  in te rpre ta t ion  b e c a m e  poss ib le  a f t e r  the assumpt ion  on the bas i s  of UV absorpt ion  spec t ra ,  of the non- 
p lana r  s t ruc tu re  of benzylideneani l ine [1] as a r e su l t  of rota t ion of the a ring about the bond with the n i t rogen 
a tom at  a ce r t a in  angle O [2-5]. The acoplanar i ty  of this molecule  was recent ly  conf i rmed  by the resu l t s  of 
x - r a y  diffract ion analys is  [6]. The long-wave absorpt ion  band in the s p e c t r a  of the azomethines  usually c o r r e -  
sponds to the ~r--* 7r* e lec t ron  t rans i t ion  of the en t i re  conjugated s y s t e m  of the azomethine (the K band) [1, 2, 4, 
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