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In the course of our investigations1 of the structure of 2-pyrrolylmethylene- 
imines (I; X = NH, NCH,) we also prepared the corresponding furan and thiophen 

compounds (I ; X = 0 and S). We now record the electronic 
and infrared spectra of these compounds (Table 1). GCH=NR (I) All of the compounds with the aryl ring directly 
attached to the imine nitrogen atom have two high intensity 
absorption bands above 270 mp, but the lower intensity 

bend usually observed in the 220-230 mp region for 2-substituted furans and 

TABLE 1 
ELECTRONIC ABSORPTION MAXIMA (IN ETHANOL) AND C=N STRETCHING FREQUENCIES 

Furans (I; X = 0) 

C,H4~(CH3),-3, 
C,H40CH3-p 
C6H4CH3-p 
C6H6 
CeH4F-1, 
C,H,Cl-p 
C,H4Br-p 
C 6 H 4 N 0 2 - ~  

C6H5CH, 
Thiophens (I; X = S 

C,H4N(CH3),-3, 
C,H40CH3-1, 
c6H4CH3-1, 
C,H4CH3-m 
C6H6 
C,H4Cl-p 
C,H4Br-3, 
C,H4Cl-m 

X (mp) 10-S~ h (mp) lo-3< A (mp) 

Inflexion. 

* Manuscript received March 28, 1966. 
t School of Chemical Sciences, University of East Anglia, Norwich, England. 
$ Department of Organic Chemistry, University of Adelaide; present address: School 

of Chemical Sciences, University of East Anglia. 

Jones, R. A., Aust. J. Chem., 1964, 17, 894. 

Aust. J. Chem., 1966, 19, 1747-9 



1748 SHORT COBIMIUNICATIOX3 

thiophens2 was obscured by a higher intensity end absorption. Comparison with 
the spectra of the N-benzylimines shows that the long-wavelength absorption band 
of the N-arylimines results from conjugation of the heterocyclic ring with the aryl 
ring. As was found for the pyrrole compounds, this band is shifted bathochromically 
by both electron-donating and electron-withdrawing substituents on the aryl ring. 

TABLE 2 
COJIPOUKDS INVESTIGATED 

Furans (I; X = 0) 
C&W(C%)~-P 
C6HIOCH3-p 

C6H,CH,-~ 

C6H, 
c 6 H P - p  
C,H4C1-p 
C,H4Br-p 

C 6 H 4 N 0 2 - ~  

C,H,CH, 
Thiophens ( I ;  X = S) 

C J L N ( C H ~ ~ - P  
C,H,OCH,-p 
C,H4CH3-?3 
C6H4CH,-?n 

C6H5 

C,H4C1-p 
C,H4Br-p 
C,H4Cl-rn 

Observed Lit. 

- 
a Fischer, E., J. pvakt. Chem., 1920, 100, 109. 

De Chalmot, G., Liebigs Ann., 1892, 271, 11. 

Ref. 

iY Analysis (%) 

Angert, L. G.. Goldfarb, Y. L., Gorushkina, G. I . ,  Zenchenko, A. I., Kuzminskii, A. S., 
and Federov, B. P., Zh. priklad. Khim., 1959, 32, 408 (Chem. Abstr. 1959, 53, 13132f). 

Hantzsch, A., and Witz, R., Ber. dt. chern. Ges., 1901, 34, 841. 
Drisko, R. W., and XoKennis, H.,  J .  Am. chern. Soc., 1952, 74, 2626. 

Found 

7 . 0  

7 . 5  

5 . 1  

11.9 

7 .0  

These results are readily explained in terms of the relative stabilization or destabili- 
zation of the ground and excited states of the molecule by the electron-donating 
and electron-withdrawing substituents, and by the fact that, as a result of the 
electron-donating effect of the heterocyclic rings, the excited state of the molecule 
is not identical for the two types of s~bs t i tuent .~  

The C=N stretching frequency was observed a t  1622-1613 cm-l and 1632- 
1629 em-l for the N-aryl thiophen and furan compounds respectively, compared 

Calo. 

7 .0  

7 .4  

5 . 6  

12.2 

7 .0  

Jaffe, H.  H., and Orchin, M., "Theory and  Applications of Ultraviolet Spectroscopy." 
(John Wiley : New York 1962.) 
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with 1627-1618 cm-I for the corresponding pyrroles. All compounds showed infrared 
absorption bands characteristic of the substituted benzene  ring^^-^ and of the 
2-monosubstituted furan6 or thiophen7 ring. The majority of the remaining bands 
with E > 15 could be assigned to the substituent on the aryl ring. The spectra 
will be submitted for publication with the Documentation of Molecular Spectroscopy. 

Experimental 

Spectra 

The electronic spectra of all the compounds were measured for c. 10-k  solutions in ethanol 
in 10-mm cells using a vnicam SP700 spectrometer. 

The infrared spectra in the region 2000-800 cm-1 were measured for 0 . 2 0 2 ~  solutions 
in chloroform in 0.099-mm compensated cells on a Perkin-Elmer 125 spectrometer. 

The thenylideneimines were prepared by refluxing stoicheiometric amounts of 2-formyl- 
thiophen and the aromatic amine in benzene for 1 hr. The benzene solution was dried over 
magnesium sulphate and evaporated to give the imines which were purified by distillation or 
recrystallizations. 

The furfurylideneimines were prepared by mixing stoicheiometric amounts of furfural 
and the aromatic amine in benzene. The temperature of the mixture was kept near 5" for 1 hr 
by ice cooling and the mixture then worked up as described for the thiophens. 

Properties and analytical data are given in Table 2. Analyses were carried out in the 
School of Chemical Sciences, University of East Anglia, and by the Australian I\licroanalytical 
Service, Melbourne. 
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