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Abstract: A new method for the synthesis of furan-2-carboxaldehyde and 5-(substituted-phenyl)-furan-2-
carboxylic acids using ceric ammonium nitrate (CAN) is reported.

Introduction: Nitrofuran and arylfuran derivatives are reported to possess varied biological activities (1-4).
The widely used nitrofuran heterocycles are now known to have toxic side effects, which demand safer new
drugs (5-7). In this attempt nitro group in nitrofuran heterocycles were replaced by nitrophenyl moiety. A
useful starting material for the introduction of furan moiety into other heterocycles is 5-substitutedphenyl-
furan-2-aldehyde and 5-substitutedphenyl-furan-2-carboxylic acids. This intermediate is synthesized so far
by Meerwein reaction (8). This reaction involves diazotization of aniline and coupling of diazonium ion
with furan-2-aldehyde or 2-furoic acid. However this reaction is very slow and requires stirring for 12-14h,
under catalytic influence of cupric chloride. Recently, wide applicability of ceric ammonium nitrate in
organic synthesis was explored by various research groups (9-14). In this communication we report the
utility of ceric ammonium nitrate (CAN) in the coupling of diazonium chloride with furan-2-aldehyde and

2-furoic acid.

Experimental:

Melting points are determined by open capillary method and are uncorrected. IR spectra were recorded in
KBr pellets on a Perkin - Elemer 157 IR spectrophotometer. 'H NMR spectra were recorded in DMSO-dg
on EM-390 (300MHz) NMR spectrometer. The purity of compounds was checked by TLC on silica gel
plates using a hexane: dioxan (10:1) solvent system and iodine was used as a visualizing agent.

Syntheses of S-aryl-furan-2-aldehyde (3a-g): A mixture of substituted aniline(100 mmol), hydrochloric
acid(15%, 60ml) and water (90ml) was heated until a clear solution was obtained, cooled to 0-5°C,
diazotized with aqueous sodium nitrite (30%), 24 ml) and filtered. To the filtered solution, water (50ml)
and furfural (9.6g, 100 mmol) were added. Aqueous solution of ceric ammonium nitrate (4g in 10 ml of
water) was added dropwise and stirred for 2h at room temperature and kept aside for 5h. The resulting solid
was filtered off, suspended in water and purified by recrystallization from a mixture of dimethyl formamide
and ethanol. The melting points of compounds 3a-g are in conformity with that of literature values (15)
(Table I).

Syntheses of S-aryl-furan-2-carboxylic acid (4a-d): The procedure is similar to that for 5-aryl-furan-2-
aldehyde. Instead of furan-2-aldehyde, furan-2-carboxylic acid is used. The physicochemical data of the

synthesized compounds 4a-d are in agreement with that of literature values (15) (Table II).

Results and Discussion: In the meerwicn reactions often the yields arc lower duc to the decomposition of
diazonium chloride. Moreover it requircs longer reaction times of 14-18h. The catalysis by cupric ion often
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Table [ Physicochemical data of 5-Substitutedphenyl-furan-2-carboxaldehyde (3a-g)

Compd No. R Mol. formula Yield (%) M.P(°C)
3a 2-Cl- C,H;CIO; 68 70
3b 4-Cl- C,H,CIO, 72 130
3c 2,4-Cl,- C HCL,0, 70 72
3d 4-Br- C,H;BI10, 76 156-58
3e 2-NO,- C1 H;NO, 68 97-98
3f 3-NO,- C, H,;NO, 65 155
3g 4-NO,- C, H;NO, 76 205-07

Table Il Physicochemical data of 5-Substitutedphenyl-furan-2-carboxylic acids (4a-d)

Compd No. R Mol. formula Yield (%) M.P(°C)
4a 4-Cl- C, H;ClO; 72 198
4b 2-NQO,- C,1H;NO¢ 65 152-54
4c 4-NO,- C1H;NO; 70 227-30
4d 4-Br- C,1H;BrO; 76 182-84
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leads to unwanted side products. It is expected that the reaction could be carried out under the influence of
ceric ions, which would follow the similar pattern. Ceric ammonium nitrate is easily available, cheap and
stable compound. Ceric ions are highly effective in bringing about the diazo coupling reaction. The
compounds 3a-g and 4a-d were synthesized by modified meerwein reaction in 65-76% yield. Formation of
these compounds is confirmed to be same by an alternate synthesis (6). The 'H NMR spectrum of
compound 3g showed two distinct doublets in the range & 7.58 to 7.73 integrating for two protons was due
to the presence of furan ring. Two doublets observed in the range 4 8.12 — 8.38 was due to para substituted
aromatic protons. A sharp peak at 4 9.69 was due to the presence of aldehydic proton. This proves that the
compounds formed are same in both methods.

Conclusions: In short we have synthesized 5-Substituted-furan-2-aldehyde and 5-substituted-furan-2-
carboxylic acids which can be used to build up different biologically active molecules. Ceric ammonium

nitrate is cheap and stable reagent.
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