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The paper presents a study of oxidations of the primary alcohol group in position 2 of 
5-substituted 4-oxo-4H-pyran ring. Some reactions of created carboxylic acids were investigated 
as well. 

Previous papers described creation of 5-hydroxy-
4-oxo-4H-pyran-2-carboxylic acid (comenic acid) 
during isolation of opium alkaloids [1], or by using 
of Arthrobacter ureofaciens K-l [2] or by oxidation 
of primary alcohol group or aldehyde in position 2 
of y-pyranone ring by different oxidation agents. 

Preparation of 5-hydroxy-4-oxo-4H-pyran-2-
carboxylic acid by oxidation of free 5-hydroxy-2-
hydroxymethyl-4-oxo-4H-pyran in the stream of oxy
gen in the presence of palladium as catalyst was 
performed [3, 4]. 

Oxidation of 5-substituted 2-hydroxymethyl-4-oxo-
4H-pyran was carried out according to the literature 
procedures [5—8]. 

Preparation of 5-hydroxy-4-oxo-4H-pyran-2-
carboxylic acid by oxidation of appropriate aldehyde 
with Ag20 as oxidation reagent [9] was described by 
Becker [10] in 1961 and Looker and Shaneyfelt [11 ] 
in 1962. 

Some 5-benzyloxy derivatives of 5-hydroxy-4-oxo-
4H-pyran-2-carboxylic acid, can advantageously be 
used for preparation of cephemcarboxylates as an
tibiotic analogues [12]. Jakopčic et al. [13] observed 
a new nonphotochemical ring contraction of 5-
hydroxy-4-oxo-4H-pyran-2-carboxylic acid methyl 
ester. Since hydroxypyran compounds have been 
reported to possess antimicrobial activity, Kalyanam 
etal. [14] synthesized 4,5-dihydropyran-2-carboxylic 
acid from 5-benzyloxy-4-oxo-4H-pyran-2-carboxylic 
acid which was obtained from 5-benzyloxy-2-
hydroxymethyl-4-oxo-4W-pyran. 

Garkusha and Kutornenko described preparation 
of some comenic acid esters but in relatively low 
yields [15]. 

This paper describes preparation of 5-methyl- and 
5-benzyl-substituted comenic acid by several oxida
tion methods and preparation of some comenic es
ters and amides (Scheme 1). 

Use of the Jones reagent was proved as the most 
efficient method for obtaining comenic acid (Table 1). 

Structures of synthesized compounds were deter
mined and confirmed by the elemental and the spec
tral analysis. 

IR spectra of the prepared derivatives showed 
stretching vibrations as follows: v ( C = 0 ) intense 
band in the v region 1630—1740 cm"1, v(C—O—C) 
at v = 1210—1310 cm"1, v(C=C) intense bands at 
v = 1490—1580 cm"1. The oxidation of the hydroxy-
methyl group resulted in appearing of a new band 
at v = 1740 cm"1 belonging to v ( C = 0 ) of created 
carboxylic acid. Stretching vibrations v(OH) were 
observed at v = 3340 cm"1 and 3380 cm"1 for de
rivatives //a, lib (Table 1). Vibrations at v = 3320 
cm"1 belong to v(NH) with derivatives VII—IX (Ta
ble 1). 

UV spectra of the prepared derivatives showed two 
dominant absorption maxima in the A ^ region 220— 
280 nm, belonging to л* <- л: transfer in the compo
sition of y-pyranone ring. A significant bathochromic 
shift to a higher wavelength band in the oxidation 
derivative of 5-benzyloxy-2-hydroxymethyl-4-oxo-4W-
pyran was shown. The conjugation increases from 
the compound la (A^/nm 214, 263; log {e} 4.22, 
3.97) to the compound IIa ( A ^ n m 230, 281; log {e} 
4.30,3.14). 

All the synthesized derivatives possess character
istic singlet proton signals in positions 3 and 6 of у 
pyrone ring approximately at S = 6.87—7.15 and 
7.87—8.48, respectively (Table 2). 

EXPERIMENTAL 

Infrared spectra were recorded on a Specord M 
80 (Zeiss, Jena) instrument using the KBr technique. 
UV spectra were measured on a Specord M 40 
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Table 1. 
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3.55 
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4.62 
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5.55 
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4.76 
4.50 

3.39a 
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4.48b 
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Yield 

% 

23 (A) 
45 (В) 
61 (С) 
18(D) 

31 

46 

44 

38 

45 

38 

40 

42 

M.р. 

°С 

187—190 
188—189 
189—191 
190—192 

280—281 

177—180 

146—148 

163—166 

108—110 

159—160 

162—164 

280—282 

a)wcl(calc.)/%: 13.38, wc,(found)/%: 13.49; o)wN(calc.)/%: 5.71, wN(found)/%: 5.63; c)wN(calc.)/%: 4.87, wN(found)/%: 4.60; 
tf)wN(calc.)/%: 4.17, wN(found)/%: 4.21. 

(Zeiss, Jena) spectrometer in methanol at the 
concentration 1 x 10"4 mol dm"3. 1H NMR spectra 
were taken on a Tesla BS 587 A spectrometer (80 
MHz) in DMSO-d6 using tetramethylsilane as inter
nal standard. 

5-Substituted kojic acid derivatives 5-benzyloxy-2-
hydroxymethyl-4H-pyran-4-one (la) and 5-methoxy-

2-hydroxymethyl-4H-pyran-4-one (lb) were prepared 
according to the literature [16] and [17], respectively. 

5-Benzyloxy-4-oxo-4H-pyran-2-carboxylic Acid (IIa) 

Method A: Mixture of la (0.01 mol) and KMn04 

(0.07 mol) in water (47 cm3) was temperated on 
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Table 2. 1 H NMR Spectra of the Prepared Compounds 0 

H-6' COR1 

Compound 
H-3 H-6 R1 

IIa 
IIb 
III 
IV 
V 

VI 
VII 

VIII 
IX 

7.08 (s) 
7.05 (s) 
7.02 (s) 
6.92 (s) 
7.15 (s) 
7.00 (s) 
6.90 (s) 
6.87 (s) 
7.10 (s) 

8.15 (s) 
8.20 (s) 
8.15 (s) 
7.87 (s) 
8.12 (s) 
8.13 (s) 
8.48 (s) 
7.88 (s) 
8.21 (s) 

7.50 (s, Ph), 5.15 (s, CH2) 
3.50 (s, CH3) 

7.37 (s, Ph), 5.00 (s, CH2) 
7.18 (s, Ph), 4.81 (s, CH2) 
4.95 (s, CH2) a 

7.40 (s, Ph), 5.13 (s, CH2) 
7.26 (s, Ph), 4.50 (s, CH2) 
7.38 (s, Ph), 5.04 (s, CH2) 

7.40 (s, Ph), 5.10 (s, CH2) 

10.95 (s, OH) 

10.85 (s, OH) 

3.65 (s, CH3) 

5.21 (m, CH), 1.28 (d, C H 3 + CH3) 

5.15 (s, CH 2 ) a 

6.70 (bs, NH2) 

5.28 (m, CH), 1.18 (d, C H 3 + CH3) 

6.94 (d), 7.18 (d, C 6 H 4 ) , 2.40 (s, CH3) 

a) 7.30—7.57 (m, 10H, C 6 H 5 + C 6 H 5 ). 

water bath until the colour of the solution was 
changed. Mn0 2 precipitate was filtered off. The fil
trate was concentrated and mixed with HCl (2 cm3) 
and the raw product crystallized from water. 

Method В (Sarett reagent): la (0.006 mol) in 
pyridine (15 cm3) was allowed to stand for 24 h af
ter mixing with Cr0 3 (0.024 mol) in pyridine (10 cm3). 
Then 50 cm3 of water was added, acidified and ex
tracted with diethyl ether. Extract was evaporated 
and the raw product crystallized from petroleum ether. 

Method С (Jones reagent): la (0.006 mol) was dis
solved in minimum of dry acetone. Then oxidation 
reagent was dropped in [18], until developing of or
ange-brown colour (0 < 30 °C). The mixture was al
lowed to stand for 30 min at ambient temperature, 
then it was extracted with diethyl ether and after 
evaporating of the solvent the raw material was 
crystallized from ethanol. 

Method D: Mixture of la (0.043 mol), Mn0 2 (0.6 
mol) [19], and CrO3(0.25 mol) in water (1000 cm3) 
was stirred for 2 h at 60 °C. After extraction with 
diethyl ether and evaporation of the solvent, the raw 
product was crystallized from ethanol. 

5-Methoxy-4-oxo-4H-pyran-2-carboxylic Acid (lib) 

Mixture of lb (0.019 mol), HN03 (15 cm3, p = 1.41 
g cm"3), and HN03 (3 cm3, p = 1.52 g cm"3) was al
lowed to stand for 70—80 h at ambient temperature. 
Reaction mixture was then mixed with 18 g of ice in 
90 cm3 of H20 and filtered on Büchner funnel. Raw 
product was crystallized from ethanol. 

Methyl 5-Benzyloxy-4-oxo-4H-pyran-2-
carboxylate (III) 

Solution of IIa (0.04 mol) in a mixture of concen
trated H2S04 (4 cm3) and absolute methanol (3 cm3) 

was stirred for 2 h at laboratory temperature, then it 
was mixed with water and extracted with diethyl 
ether. Product after evaporation was crystallized from 
chloroform. 

lsopropyl5-benzyloxy-4-oxo-4W-pyran-2-carboxylate 
(IV) was prepared by analogous method. 

Benzyl 5-Benzyloxy-4-oxo-4H-pyran-2-
carboxylate (V) 

Ha (1 mol) was added to benzyl alcohol (1.75 mol), 
p-toluenesulfonic acid (0.02 mol), and benzene (350 
cm3). Water was removed by azeotropic distillation, 
catalyst from the reaction mixture was removed by 
rinsing with NaHC03 solution. Raw product after 
solvent evaporation was crystallized from chloroform. 

5-Benzyloxy-4-oxo-4H-pyran-2-carbonyl 
Chloride (VI) 

Mixture of IIa (0.1 mol) and PCI5 (0.2 mol) was 
temperated for 1.5 h at 110 °C. POCI3 was distilled 
off and the remaining product was isolated by 
vacuum distillation at 110 °C (2 kPa), or the mixture 
was dissolved in absolute diethyl ether and sepa
rated by.column chromatography on Al203 [20]. The 
chloride can be used directly in additional reactions. 

5-Benzyloxy-4-oxo-4H-pyran-2-carboxamide 
(VII) 

10 cm3 of dry diethyl ether was added to VI (0.0018 
mol). The mixture was bubbled with dry ammonia and 
cooled simultaneously. The remainder after evapo
ration of solvent was dissolved in hot acetone, fil
tered and crystallized from benzene after distilling 
off the acetone. 
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5-Benzyloxy-4-oxo-4H-pyran-2-carboxiso-
propylamide (Vlil) 

VI (0.0018 mol) was dissolved in minimum of ab
solute acetone. Isopropylamine (0.16 cm3) and 
triethylamine (0.27 cm3) were added. Mixture was 
stirred at laboratory temperature for 1 h, then mixed 
with excess of water and extracted with benzene. 
Evaporation of solvent gave solid product. Raw ma
terial was crystallized from benzene. 

/V-(4-Methylphenyl) amide of 5-benzyloxy-4-oxo-
4H-pyran-2-carboxylic acid (/X) was prepared by 
analogous method. 
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Translated by J. Bransová 

also 3-formylchromones show interesting pharmacologi
cal activities [3—5], so we were interested to synthesize 
some new derivatives of chromones with prediction of new 
pharmacological activities. 

4-Oxo-4H-1-benzopyrans in their reactions with 
Phenylhydrazine behave like «^unsaturated ketones 
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3-Formylchromone /V-aroyl- or A/-alkylcarbonylhydrazones were prepared by condensation re
action of 3-formylchromones with hydrazine derivatives in ethanol and toluene-p-sulfonic acid as 
catalyst. Some of the prepared compounds were tested against typical and atypical Mycobacterium 
tuberculosis. 

344 Chem. Papers 48 (5) 344-347 (1994) 


