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Amongst a number of mesoionic compounds studied so far, sydnones 
have attained importance due not only to their structural features and 
chemical properties, but also to their biological properties. 

Sydnone derivatives have been extensively studied for their biological 
a~tivities' .~), the antimicrobial activity of substituted aryl sydnones has 
been r e p ~ r t e d ~ - ~ ) .  Aryl sydnones are less toxic and more active than alkyl 
s ycinones'). 

Also chalcone analogues are known to have antimicrobial activity*-'"). 
Therefore, we synthesized compounds containing both 

sydnones and chalcone moieties (Table 1). 

Table 1: 

Ar-CH = CH-C '0; - CH2COOH 

Cornp. R Ar 

3a H 2- thienyl 
4a NO 

3b H 2-pyridy l 
4b NO 

3c H 3-pyridyl 
4c NO 

3d H 4-pyridyl 
4d NO 

N-0 

Ar-CH = CH-C 

5a 
5b 
5c 
5d 

2-thienyl 
2-pyridyl 
3-pyridyl 
4 - p ~ r i d ~ l  

N-(4-Acetylphenyl)glycine (2) was obtained from chloro- 
acetic acid and 4-aminoacetophenone (1). By base cata- 
lyzed reaction of 2 with appropriate aromatic aldehydes, the 
corresponding 1,3-diaryl-2-propenones 3 were synthesized. 
N-nitrosation of 3 with nitrous acid at 0-5°C led to the 
nitroso derivatives 4 which were cyclized to the corre- 
sponding sydnones 5 (Scheme 1). 

Yields, melting points, molecular formulae and analyses 
are listed in Table 2. 

CH3CO 0 NH2 + C14H2COOH 

I 1 

N-0 

A r 4 H  = CH-C 
5 

Scheme 1 

559 

Compound 5b is known"); we synthesized it for the evaluation of its 
antibacterial and antifungal activities. 

Table 3 lists the minimal inhibitory concentrations (MIC) 
of the compounds. Of the 1,3-diary1-2-propenone deriva- 
tives compound 3d was active against Pseudomonas aeru- 
ginosa. The other results of compounds 3a-d were approxi- 
mately identical. Of the nitroso derivatives especially 4b 
was active against Candida albicans when compared to clo- 
trimazole. None of the sydnones showed superior activity to 
references. The activity increased when the pyridyl ring 
was substituted by a thienyl ring. 5d was more active when 
compared to other compounds against Candida albicans, 
C. parapsilosis, C .  pseudotropicalis, and C. stellatoidea. 

All the compounds were more active against Gram(-) 
bacteria than against Gram(+) bacteria when compared to 
ampicillin trihydrate. 
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Experimental Part 

Melting points: uncorrected, Thomas Hoover melting point apparatus. - 
IR spectra: (KBr, V in cm-I) Perkin Elmer 457 IR grating spectrophotome- 
Ler. 'H-NMR: Bruker AC 80 F'T spectrometer, TMS as internal standard, 
[D,]DMSO, (chemical shift in 6 ppm). - Analytical data: Hewlett Packard 
185 C. H, N, analyzer, Microanalysis Laboratory, Chemistry Department 
Middle East Technical University, Ankarflurkey. 

N-(4-Acetylphenyl)~lycine 

The compound was synthesized according to the lit?' 

1,3-L)iary1-2-propenons (3) 

To the mixture of equimolar (0.1 mole) amounts of N-(4-acetyl- 
pheny1)glycine (2) and appropriate aldehyde dissolved in 25 ml of ethanol, 
NaOH (10%) was added in portions to render the solution alkaline. The 
reaction mixture was stirred for 4 h at room temp. After neutralization with 
10% HC1, the precipitate was filtered off and crystallized from benzene. 

N-{4-[3-(4-Pyridyl~-2-pr.openoyllpheny[~ine (3d) 

IR: 3350 (NH), 3200-2700 (OH), 1710 (CO), 1650 (CHyCH), 1600 
(COO). - 'H-NMR: 3.90 (s, 2H, CH2), 6.65 (d, J = 2 Hz, IH, CHCO), 
7.50-7.90 (m, 9H, Ar-H, Ar-CH=). 

Nitrosat ion 

To the solution of 0.01 mole 3 in methanol, 20% HCI (20 ml) was added 
and the mixture was cooled to 0-5°C. Then a solution 0 1  NaN02 (0.01 1 
mole) was added slowly with stirring. Stirring was continued for 4 h and 
the solid was filtered and crystallized from aq. ethanol. 

Table 2 Yield %, melting point, molecular formula, and analysis of com- 

-~ ~ 

Comp 
No 
- -~ 

3a 

3b 

3c 

3d 

4a 

4b 

4c 

4d 

5a 

5b 

5c 

5d 

__ 

_- 
Yield 

Yo 

pounds 3 - 5 
~- 

60 

61 

68 

65 

61 

63 

70 

67 

70 

69 

62 

68 

m.p. 
"C 

I35 

20s 

185 

189 

~~~ 

180 

175 

I42 

141 

178 

163 

168 

140 

Analysis % 
(Calc./Found) C H N 

62.70 4.56 4.87 
62.90 5.05 5.18 
68.08 5.00 9.92 
67.91 4.80 9.63 
68.08 5.00 9.92 
68.15 5.05 9.80 
68.08 5 00 9.92 
67.83 5.30 9.89 
56.95 3.82 8.85 
56.91 3.86 8.73 
61.73 4.21 13.50 
61.77 4.44 13.37 
61.73 4.21 13.50 
61.48 4.28 13.81 
61.73 4.21 13.50 
61.66 4.32 13.45 
60.39 3.38 9.39 
60.65 3.61 9.03 
65.62 3.78 14.33 
65.54 3.99 14.01 
65.62 3.78 14.33 
65.30 3.61 14.30 
65.62 3.78 14.33 
65.92 4.18 14.65 

Pilli and Safak 

N-Nitroso-N-{4-[3-(2-thienyl~-2-pr.openoyl]phenyl}~lycine (4a) 

IR: 3200-2700 (OH), 1725 (CO), 1650 (CHzCH), 1600 (COO), 1450 
(NO), 1040 (N-N). - 'H-NMR: 4.85 (s, 2H, CH2), 7.15-8.40 (m, 9H, 
CHCO, Ar-H, Ar-CH=). 

Sydnone 

1 mmole 4 was dissolved in 15 ml acetic anhydride and heated on a 
water bath for 2 h. The solvent was removed in vacuo and the residue 
was triturated with cold water and crystallized from methanol. 

3 - 14-13 43 -pyridyl)-2 -propenoyl]phenyl}sydnone (5c) 

IR: 3110 (CH), 2940 (CH), 1760 (CO), 1725 (CO), 1670 (CH=CH). - 
'H-NMR: 7.60-8.65 (m, I IH, sydnone, CH=CH, Ar-H). 

Microbiology 

The microdilution susceptibility test in Miiller-Hinfon Broth (Oxoid) 
and Sahouraud Liquid Medium (Oxoid) was used for the determination 
of antibacterial and antifungal a ~ t i v i t y l ~ ~ ' ~ ' .  Test organisins: Escherichia 
coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853 as Gram(-) 
bacteria, Streptococcus faecalis ATCC 19433, Staphylococcus aureus 
ATCC 25923 as Gram(+ j bacteria and Candida alhicans, Candida 
parapsilosis, Candida pseudotropicalis, Candida stellatoidea as yeast 
like fungi. 

Table 3: Antimicrobial activity of compounds 3 - 5 

Comp MIC (pg/ml) 
No A B C D E F G H 

3a 100 100 100 100 100 100 100 100 
3b 100 100 100 100 200 100 100 100 
3c 200 200 200 200 200 200 200 200 
3d 100 50 100 100 100 100 100 100 
4a 100 50 100 100 100 100 100 100 
4b so 50 50 50 25 25 25 25 
4c 50 50 50 50 100 100 100 100 
4d 100 100 100 100 100 100 100 100 
5a 100 100 100 100 100 100 100 100 
5b 50 50 50 50 100 100 100 100 
5C 50 50 50 50 100 100 100 100 
5d 50 50 50 50 50 50 50 50 

______ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  

Amp. 25 25 12.5 12.5 - - - 

Clot. - - - - 25 12.5 12.5 12.5 

A: Escherichia coli, B: Pseudomonas aeruginosa, C: Streptococcus fae- 
calis, D: Staphylococcus aureus, E: Candida albicans, F C. parapsi- 
losis, G: C.  pseudotropicalis, H: C. stellatoidea. MIC: Minimal inhibi- 
tory concentration. Amp.: Ampicilin trihydrate, Clot.: Clotrimazole. 

The solution of compounds and ampicillin trihydrate and clotrimazole as 
controls were dissolved in DMSO at 1600 kg/ml. The twofold dilutions of 
the compounds were prepared (800,400, ..., 6.25 kg/ml). The microorgan- 
ism suspensitions at lo6 CFU/ml (Colony Forming Unithi)  concentration 
were inoculated to the corresponding wells. Plates were incubated at 36OC 
for 24 to 48 h. The incubation chamber was kept sufficiently humid. At the 
end of the incubation period the minimal inhibitory concentrations (MIC) 
were determined. Controls for the DMSO microorganisms and media 
microorganisms were also done. 
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