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Abstract- The possible monofunctionalization of furan-2.5-dicarbox- 

aldehyde is verified by means of several model reactions. On the other 

hand conformational analysis of FDC is analized by a combined 

experimental dipole moment determination-theoretical MNDO calculation. 

Furan-2.5-dicarboxaldehyde, FDC, is an important synthetic intermediate isolated 

from the biomass1 and useful for the preparation of a variety of compounds of 

industrial and farmacological interest2. It is also a widely used starting material 

both in bridged annulene and crown ether chemistry3. Largely, the reactions of FDC 

imply the functionalization of both formyl groups4,s. Thus, direct mono- 

functionalization of FDC appears to be desirable in order to improve the synthetic 

versatility of this compound. 

Direct functionalization of one carbonyl group in FDC has been performed for the 

following reactions: i) reaction of 1 with MeOHITsOH afforded the monoacetal ?I2; 

ii) reaction with acetone yielded 613; iii) other aldolic condensations with 
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(Table 1) 

Table 1 - 

Aldolic condensations of FDC with aromatic ketones 

Conditions Yield(%)a 

Ar- Base Solvent FDC/RCOAr time - 7 8 

Phenyl 

2-~hienyl 

p-Methoxyphenyl 

p-Nitrophenyl 

2-Fury1 

p-Methoxyphenyl 

p-Methoxyphenyl 

p-Methoxyphenyl 

p-Methoxyphenyl 

Fhenyl 

2-Fury1 

2-Thienyl 

p-Nitrophenyl 

N?.OH,10% 

NaOH, 10% 

NaOH, 10% 

NaOH.108 

NaOH, 10% 

NaOH, 1% 

NaOH,l% 

NaOH, 1% 

NaOH, 1% 

NaOH, 1% 

NaOH, 18 

NaOH, 1% 

NaOH, 1% 

EtOH 

EtOH 

EtOH 

EtOH 

EtOH 

EtOH/H20 

EtOH/H20 

EtOH/H20 

EtOH/H20 

E ~ O H / H ~ O  

E ~ O H / H ~ O  

EtOH/H20 

EtOH/H20 

1:l 40 min 14 73 

1:l 40 min 16 42 

1:l 40 mi" 25 -- 
1:l 40 min -- -- 
1:l 44 min 30 36 

1:l 2 days 10 -- 

1:l.s 7 days 12 -- 
1:2 3 days 18 -- 
1:4 2 days 60 -- 
1:1 4 days 41 49 

1:l 2 days -- -- 
1:l 4 days 32 30 

1:l 1 day 17 49 

a) In pure, isolated product. See reference 14. 
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On the other hand, the conformational equivalence of both formyl groups has been 

evaluated in the following way: For 1 there are three 5 priori more stable 

conformations with both formyl groups coplanar with the furan ring: 2 ,  3; 3, E,  

and 4, g. 

SCF-MNDO~ calculations show populations of 7.1% for 2,  628 for 2 and 30.9% for 4 

obtained from the theoretical heats of formation of the three coplanar7 

conformations. The calculated dipole moment is U =  2.57 D. The experimental dipole 

moment8( !I= 3.16 D in benzene and in cyclohexane) is in reasonably good agreement 

with the theoretical oneg. This indicates that in FDC there is a conformatio.~al 

equilibrium where the g conformation 1 has the biggest c~ntributionl~,~~. 

In conclusion, conformational analysis of FDC indicates no equivalence of both 

aldehyde groups. Experimental comprobation has been performed for two model 

reactions: monoprotection with MeOH/TsOH and aldalic condensations. Other reactions 

and synthetic utility of monofunctionalized FDC are being currently explored in our 

laboratories. 
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