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Looking for antibacterial and antifungal activities of benzo[b]furan 
derivatives we have designed and synthesized ten hydrazide and 
phenylhydrazide of 2- and 3-benzo[b]furancarboxylic acids methyl esters. 
They were tested against Gram-negative and Gram-positive bacterial 
strains and Candida albicans. All synthesized compounds were completely 
inactive against tested microorganisms.

1. INTRODUCTION

It is widely known that numerous derivatives of benzofuran and 
dihydrobenzofuran show antiprotozoal and/or antifungal activity [1-4]. 
Amiodarone, a drug now in clinical use as an antiarrhythmic agent causing 
alterations in calcium homeostasis and cell death in yeasts is a good example of a 
species with antifungal activity [5-7], Inspired by these reports, in a continuation 
of our research in the field of synthesis of new, biologically active 
benzo[b]furans [8-9] we have designed and prepared derivatives of 2- and
3-benzo[b]furancarboxylic acids methyl esters (la-b, 2a-b, 3a-b, 4a-b and 5a-b). 
The methyl esters 1-5 were synthesized according to previously published paper 
[9], We describe in details the synthesis of hydrazide and phenylhydrazide of 2- 
and 3-benzo[b]furancarboxylic acids methyl esters. The low solubility of 
compounds both in chloroform and DMSO resulted in NMR spectra of poor 
quality, therefore all of the final compounds were also characterized by ESI 
spectra, which were in accordance with the proposed structures.

Five newly synthesized compounds were tested for their antibacterial and 
antifungal activities. Gram-negative and Gram-positive bacterial strains and



Candida albicans used in this study have common application in the 
antimicrobial activity tests for many substances like antibiotics, disinfections and 
antiseptic drugs as in research on new antimicrobial agent [10-12], All 
synthesized compounds were completely inactive against tested microorganisms.

2. EXPERIMENTAL

The melting point was determined in a capillary on Kofler’s apparatus and is 
uncorrected. The 'H NMR spectra were recorded in Warsaw Medical University, 
Pharmacy Department on a Bruker AVANCE DMX400 spectrometer, operating 
at 400 MHz for 'H. The chemical shift values, expressed in ppm, were 
referenced downfield to TMS at an ambient temperature. The ESI spectra were 
recorded in Warsaw Institute of Organic Chemistry PAN on a Mariner PE 
Biosystem spectrometer or in Chemistry Department of Warsaw University on a 
(TOF)-LCT spectrometer. Rash chromatography was performed on Merck silica 
gel 60 (200-400 mesh) using chloroform/methanol (9:1 vol.) mixture as eluent. 
Analytical thin later chromatography was carried out on silica gel F254 (Merck) 
plates (0.25 mm thickness).

Hydrazide and phenylhydrazide derivatives of 2- and 3-benzo[b]furan- 
carboxylic acids methyl esters (la-b, 2a-b, 3a-b, 4a-b, 5a-b) -  general 
procedure

0.9 mmol appropriate methyl ester 1-5 were dissolved in 5 ml of ethanol with
0.9 mmol 80% hydrazine hydrate or phenylhydrazine (for ester 5) or 1.8 mmol 
80% hydrazine hydrate or phenylhydrazide (for esters 1, 2, 3 and 4). The mixture 
remained in room temperature for 24 hours. Afterwards, the solution was cooled 
down and the compound was filtered and dried in vacuum dessicator. 
Physicochemical and spectral properties of compounds are presented in Table 1.

Tab. 1. Physicochemical and spectral properties of compounds.
Comp.

no.
Formula 

Molecular mass
M. P.
[°C]

Yield
% ESI-MS 'H NMR (400 MHz,CDC13) 8 (ppm)

1 2 3 4 5 1 6  | 7 8

la C24H22N4O3
414.2 oil 92 ESI MS m/z [%]: 

414.2 [M].+ 100.

13.17 (s, 1H, OH),
8.10 (m, 1H.4-H),
7.69 (m, 1H, 5-H),
7.33 (m, 3H, NH),
6.97-6.76 (m, 10H, Hrail), 
2.59 (m, 3H, 7-CN(NH2)CH,), 
2.55 (m, 3H, 3-CH,).

lb C12H14N4O3
262.1

180-
182 87 ESI MS m/z [%]: 

285.1 [M+Na]+ 100.

13.17 (s, 1H, OH),
7.69-7,52 (m, 2H, 4-H, NH), 
7.06 (m, 1H, 5-H),
6.99-6.87 (m, 4H, NH2),
2.57 (m, 3H, 7-CN(NH2)CH,), 
1.68 (m, 3H, 3-CH,).



2a C25H24N4O4
444.2 oil 78 ESI MS m/z [%]: 

444.2 [M] + 100.

13.64 (s, 1H, OH),
7.28 (m, 1H, 4-H),
7.17 (m, 11H, H„om, NH),
6.90 (m, 4H, NH2),
3.99 (d, J=2,0 Hz, 3H, 5-OCH3), 
2.98 (s, 3H, 7-C-CH3),
2.58 (s, 3H, 3-CH3),

2b C12H16N4O4
280.1

356-
358 90 ESI MS m/z [%]: 

303.1 [M+Na]+ 100.

7.07 (s, 2 H, 4-H, NH),
6.91 (m,4H, NH2),
3.98 (s, 3 H, 5-OCHi),
3,02 (s, 3 H, 7-CN(NH2)CHj), 
2.52 (s, 3 H, 3-CH,).

3a C32H28N4O4
532.3 oil 79 ESI MS m/z [%]: 

532.2 [M] + 100.

11.04 (s, 1 H, 6-OH),
8.42 (d, J=15.2 Hz, 1H, l ’H),
8.00(d, J=15.2 Hz, 1H, 2’H),
7.77 (d, 6  Hz, 1H, NH),
7.52 (d, J=6,2 Hz, 1H, NH),
7.46-6.87 (m, 16H, Harom),
3.89 (s, 3 H, phenyl-OCJL), 2.25 (s, 3 
H, 3-CJŁ).

3b C20H20N4O4
380.4

162-
164 80

ESI MS m/z [%]:
403.2 [M+Na]+ 100; 

783.3 [2M+Naf52.1;
381.2 [M+Hf 42.8;

761.3 [2M+HT 16.8.

11.04 (s, 1 H, 6-OH),
8.42 (d,7= 15.2 Hz, 1 H, l ’-H),
8.00 (d, J  = 15.2 Hz, 1 H, NH),
7.99 (d, J  = 15.4 Hz, 1 H, 2’-H), 7.73 
(m, 3 H, 4-H, 5’-H, 6 ’-H), 6.99 (m, 7 H, 
5-H,3'-H, 4’-H, NH2),
3.89 (s, 3 H, phenyl-OCHs), 2.25 (s, 3 
H, 3-CHs).

4a C24H22N4O3
414.2 oil 92 ESI MS m/z [%]: 

437.2 [M+Na]+ 100.

12.18 (s, 1H, 5-0H),
7.91-7.56 (m, 3H, NH),
7.54-7.42 (m,2H, 7-H, 4-H), 
7.39-6.88 (m, 10H, H ^ ) ,  
7.64-6.92 (m, 12 H, H ^ ) ,
2.70 (s, 3 H, 6-CN(NH-arom)CH2), 
2.54 (m, 3 H, 2-CIŁ).

4b C12H14N4O3
262.3

200-
202

95

ESI MS m/z [%]: 
263.3 [M+H]+100; 547.2 

[2M+Na]+95; 809.3 
[3M+Na]+75.4; 

285.2 [M+Na]* 59.6; 
525.2 [2M+H]+ 36.

10.89 (s, 1 H, NH),
7.84 (s, 1 H, 7-H),
7.49 (s, 1 H, 4-H),
6.99 (m, 4H, NH2),
2.79 (s, 3 H, 6-CN(NH2)CHj), 
2.29 (s, 3 H, 2-CH3).

5a C,6H13N20 4Br
377.0 oil 84 ESI MS m/z [%]: 

377.0 [M]+ 100.

9,94 (s, 1H, OH),
8,67 (m, 2H, NH-NH), 
7.84-7.11 (m, 7H, H„™), 
3.96 (s, 3 H, 6-OCH,).

5b CioH9N 2C>4B r
300.9 oil 27

ESI MS m/z [%]:
324.8 [M+Na]+ 100;
302.8 rM+HT 91.7.
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R1 = CH3 £ II I 1

Ri = CH3 R2 = OCHa 2

R-, = CH=CH-fenyl-OCH3 II X 3

R = ---- C«H5

1a, 2a, 3a

---- H

1b, 2b, 3b

Scheme 1. Synthesis of the compounds la-b, 2a-b and 3a-b.

Scheme 2. Synthesis of the compounds 4a-b and 5a-b.
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