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Abstract - Condensation of the arines o f  2-thenaldehyde or 5 -  

brorno-2-thenaldehyde with various N-arylmaleimides gave the 1:2 

adducts 2,9-di(2-thienyl or 5-bromo-2-thieny1)-5,12-diaryl-i,5, 

B,12-tetraaratetracyclodecane-4,6,li,i3-tetraones (L-$). 
Dehydrogenation of these adducts by bailing in nitrobenzene 

gave the dehydrogenated products (7-9). Fusion of a mixture of 
Schiff's bases derived f r o m  5-nitro-2-thenaldehyde or 5-nitro- 

furfural and aromatic amines with N-arylrnaleirnides in molar ratio 

1:2 g a v e  the spiro adducts 1 , 5 ' , B 1 , i ' - t e t r a s u b s t i t u t e d  2,4,4',6'- 

tetraoxo-spira { p y r r o i i d i n - ~ , 2 r - ( a c t a h y d r o p y ~ ~ ~ l ~ ~ 3 , 4 - ~ ] p y r r o l e s ) ~  

(1J-1_9). The structures of the synthesized compounds were confi- 

rmed by elemental analysis, IR, i~ NMR and mass spectra. The 

preliminary antimicrobial testing of the prepared compounds 

against some pathogenic microorganisms proved that the spiro 

adducts particularly the compound ( i 9 )  o f  great activity against - 
Staph. aureus. 

Several thiophene derivativesi-' and nitrofuran deriuatives4 were reported to 

exhibit a broad spectrum antimicrobial activity. M o r e o v e r ,  many spiro compounds 

w e r e  proved to possess several biological activities5-'. These observations 

prompted the synthesis of unreported series o f  thiophene or furan derivatives as 

possible antimicrobial agents. 
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It w a s  reported that the addition of dienophiles on azines in 1,)-2,4 dipolar 

cyclaadditian "Criss-Cross" reactions afforded the l:2 adducts9-ll. In the present 

w o r k ,  2-thenaldehyde azine or 5-bromo-2-thenaldehyde azine (A) was condensed with 

N-arylmaleirnides (B-) to afford the i:2 adducts (tyi)i2. The reaction was  carried 

out by fusion in an oil bath at 170°C f o r  2 h to afford the products as white 

crystals in 80.85% yields. The I R  spectra of the compounds (t-5)  showed character- 
' ii istic band at 1600-1700 cm-' ( CO-I-co ) and a band at 2900 cm-'(saturated -CH-) . 

The structures of these adducts were further supported by the mass spectra of 

compounds (1) and (2)". The adducts (1-2) were dehydrogenated by boiling in - - 
i4 nitrobenzene f o r  6 h to afford the products (7.9) . 
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Certain Schiff's bases had b e e n  reported to react with N-arylmaleimides in solvents 

like acetic acid, xylene or butanol to give the 1:2 spiro adducts, spiro(pyrro1id- 

i n - 1 , 2 ' - ( p y r r o l i d i n ~ ~ 3 , 4 - ~ l p y r r o 1 e ~ ~ ~ i 5 5 i 6 .  Accordingly, the interaction of 

Schiff's bases derived from 5-nitro-2-thenaldehyde or 5-nitrofurfural and p-tolui- 
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d i n e  o r  p - a n i s i d i s e  (C)  w i t h  N - a r y l m a l e i m i d e s  (8) by f u s i o n  a t  i 7 0 ° C  f o r  3 h  g a v e  

a b r o w n  p r o d u c t  wh ich  was w a s h e d  w i t h  h o t  e t h a n o l ,  d i s s o l v e d  i n  c h l o r o f o r m  and 

d i l u t e d  w i t h  e t h a n o l  t o  p r e c i p i t a t e  t h e  a d d u c t s  ( E - i 9 )  a s  an a m o r p h o u s  y e l l o w i s h  

b r o w n  s o l i d i 7 .  The IR s p e c t r a  o f  t h e s e  a d d u c t s  showed c h a r a c t e r i s t i c  b a n d s  a t  

1700.1750 c m - l  ( C O - A - c o  ) a n d  a b a n d  a t  2900  cm-I  a t t r i b u t e d  t o  t h e  s a t u r a t e d  

- t H -  a n d  - C H 2 -  g r o u p s .  The 'H NMR s p e c t r u m  o f  compound (9) a s  a r e p r e s e n t a t i v e  

e x a m p l e  in CDCI, exhibited a m u l t i p l e t  a t  6 6 . 8 - 7 . 3  ppm ( 1 6 H )  o f  t h e  p h e n y l  and 

f u r a n  p r o t o n s ,  a s i n g l e t  a t  b 2 . 2  ppm (3H)  o f  t h e  p r o t o n s  o f  t h e  m e t h y l  g r o u p ,  i n  

a d d i t i o n  t o  s i g n a l s  a t  6 3 . 0 ,  3 . 6  a n d  4 . 5  ppm o f  t h e  p r o t o n s  a t  p o s i t i o n s  3 ' ,  7 '  

a n d  8 ' .  The two p r o t o n s  a t  p o s i t i o n  5 a p p e a r e d  t o  be  s e p a r a t e d  a t  b 2 . 6  a n d  n.1 
1 5  ppm ( b o t h  e x i s t  i n  d i f f e r e n t  c o n f i g u r a t i o n s )  . 

The cornpounds  (A), ( 2 )  ( E ) ,  ( s ) ,  (2 )  a n d  ( 1 9 )  - were t e s t e d  f o r  t h e i r  i n  v i t r o  

a n t i m i c r o b i a l  a c t i v i t y  a g a i n s t  t h e  m i c r o o r g a n i s m s ,  E s c h e r i c h i a  c o l i ,  S t a p h y l o c o c -  

c u s  a u r e u s  and  C a n d i d a  a l b i c a n s .  The p r e l i m i n a r y  r e s u l t s  showed t h a t  t h e  compou- 

n d s  (L), ( 3 )  a n d  ( 7 )  a r e  i n a c t i v e  a g a i n s t  t h e  t e s t e d  m i c r o o r g a n i s m s ,  w h i l e  t h e  - - 
compounds  (E), ( i 2 ) ,  ( 1 5 )  a n d  ( 1 9 )  showed p r o m i s i n g  a c t i v i t y  a g a i n s t  S t a p h .  

4 # 



aureus and the compound (19) was  found to be the most active o n e .  - 
EXPERIMENTAL 

Melting points were recorded on a n  electrothermal melting point apparatus (Fisher- 

Johns) and are uncorrected. The IR spectra w e r e  recorded on a Pye-Unicam 5P 1000 

spectrophotorneter in potassium bromide. 'H NMR spectrum of compound (16) was meas-  - 
" r e d  on a Varian E M  300X spectrometer in 9 0  MHz. The mass spectra were recorded 

o n  Perkin-Elmer instrument operated at 70 eV. Satisfactory elemental analysis for 

C, H and 5 or N was obtained f o r  all compounds. 

Synthesis of the adducts (1-6) 

A mixture of 2-thenaldehyde a z i c ~ r  ur 5-bromo-2-thenaldehyde a z i n e  (O.Oi mole) a n d  

the arylmaleimide derivative (0.02 mole) was  heated under reflux o n  a n  oil bath at 

i70°C for 2 h. On cooling, the residue was  washed with hot ethanol and crystallir- 

12 ed from the proper solvent . 
Dehydrogenation of the adducts (1-3) 

A solution o f  the adducts (i-2) (I g )  in nitrobenzene (i5 m l )  was heated under 

reflux for 6 h. Nitrobenzene was then steam-distilled and the remaining residue 

was crysailired from the proper solvent to afford the products (7-9)i4. 
- d  

Synthesis of the spira adducts (10.19) 

A mixture o f  the Schiff's base (0.01 mole) and the maleimide derivative (0.02 mole) 

was heated under reflux o n  a n  oil bath at 17O0C for 3 h. On cooling, the residue 

left was washed with hot ethanol, dissolved in chloroform and filtered. Ethanol 

was added dropwise to the clear Filtrate till the First turbidity and left at r o o m  

temperature for 3 h to precipitate the crude products which were filetered, dried 

1 7 and crystallized From the proper solvent . 
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