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Abstract—A general procedure was proposed for the synthesis of 3-(5-aryl-1,3,4-oxadiazol-2-yl)chromones
by reaction of 3-formylchromone with aroylhydrazines, transformation of the corresponding acylhydrazones
into 1,3-dipoles by the action of bromine in the presence of sodium acetate, and intramolecular ring closure.

3-Heteryl-substituted chromones are known tantroduction of a heterocyclic group into already com-
exhibit biological activity over a wide range. They pleted chromone system. In the present work we used
show high antiallergic, anticholesteric, hypolipidemic,the latter approach to synthesize hitherto unknown
antimicrobial, fingicide, and antiblastic properties andlbut promising from various viewpoints) 3-(5-aryl-
stimulate central nervous system [1]. Therefore, syni,3,4-oxadiazol-2-yl)chromoneHl on the basis of
thesis of new compounds of this series has attracteatcessible 3-formylchromond)([2]. By reaction of
much attention in the recent years. Methods of synt with aroylhydrazines we obtained the corresponding
thesis of 3-heterylchromones were reviewed in [1]aroylhydrazoneslla-llg which were treated with
Two main approaches were noted. According to thenolecular bromine in the presence of sodium acetate
first of these, the chromone system is built up fromto generate intermediate nitrilimines [3]. Intramolec-
substituted a-heteryl-2-hydroxyacetophenones usingular cyclization of the latter gave the target products,
appropriate reagents; the second approach involv&s(5-aryl-1,3,4-oxadiazol-2-yl)chromondsla —Illi .

Br,/NaOAc,

O | ArCONHNH, O O _ MNeOH
| Il O Ar
CHO CH=NHNH-C-Ar
(@) (@)

I lla —lli Mla -l

Ar = CgHs (a), 0-CICgH, (b), 0-NO,CgH, (c), p-NO,CgH, (d), 2-phenyl-1,2,3-triazol-4-yl €), 2-trifluoromethyl-1-
benzimidazolylmethyl f{, 1-benzotriazolylmethyl d), 3-pyridyl (h), and 5-methyl-1-phenyl-1,2,3-triazol-4-yi)(

The IR spectra of aroylhydrazonéis —Ili contain The IR spectra of 3-(5-aryl-1,3,4-oxadiazol-2-yl)-
characteristic absorptlon bands at 318200 (NH) chromonesllla —Ii Iack NH absorption at 3160
and 1636-1650 cm* (C=0). In thelH NMR spectra 3200 cm?, and their!H NMR spectra contain no
of lla-lli we observed a signal & 8.2-8.9 ppm, signal in the regiond 9.3-10.2 ppm. These data
belonging to proton in position 2 of the pyran ringindicate rupture of the intramolecular hydrogen bond
and NH signal at 9.3-10.2 ppm. The molecular ion between 2-H and amide carbonyl oxygen atomlin
peak in the mass spectra bf has low intensity. The because of cyclization. The signal from 2-H in com-
presence of strong ion peaks witiiz 187 and ArCO  poundslll appears as a narrow singlet in the region
peaks indicates easy cleavage of the amide fragmeit.5.8-6.1 ppm; the upfield shift of this signal relative
In most cases the ArCOon was the most abundant, to its position in the spectra of parent aroylhydrazones
except for compoundig: the base peak in its massis explained by the effect of lone electron pair on
spectrum was that withwz 77 (GH:Z). The frag- the heteroatom in position 3. Compouritls possess
mentation of the benzopyran system follows the retroan extended conjugation system, and the molecular
Diels-Alder pattern to produce an ion wittvz 120. ion peak is the most abundant in their mass spectra.
Its further decomposition includes successive eliminaThe strong peak atvz 173 results from cleavage of
tion of two CO moleculesnyz 92 and 64). the oxadiazole ring.
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EXPERIMENTAL (8H, Hom)- Mass spectrunmvz: 337 M *]. Found, %:
C 60.32; H 3.21; N 12.58. GH,;N50s. Calculated, %:
The IR spectra were recorded on a Bruker FT-IRC 60.54; H 3.29; N 12.45.

EQUINOX-55 spectrometer in KBr. ThéH NMR 3-(2-Phenyl-1,2,3-triazol-4-ylcarbonylhydrazono-

spectra were obtained on a Bruker AX-200 ins:trumen};neth Nchromone (11e). Yield 54%. mp 250.251.5C
(200 MHz) using CDCJ or DMSO-; as solvent and | o sge)ctrum,v, Cr;_l:)'3251 (NH)’, 3%43 QHa.ron*)'.

TMS as internal reference. The mass spectra were r _ _

on an HP-5988 mass spectrometer. TLC analysis W%%Sc?trg?n_g)’pt?nljg(gg ’\Br 51(2% éﬁﬁ?)'g gSNsMELH
performed on GF-254 plates. The melting points wer ‘H), 8 20 s (1H' 5-H triézole) 72803 m (10H '
determined using an MP-S3 heating assembly (Japan). m) Mass spe;:trum’m/z: 359 il\/l"']. Found. %: C

The elemental compositions were determined with the /93 |1 3 69- N 19 79 GH,N:Os. Calculated, %:
aid of an MT-3 automatic analyzer. C 6351 W 365 N 1949° ° ° L

Aroylhydrazones lla-lli ~(general procedure).  3_(2-Trifluoromethyl-1-benzimidazolylacetylhy-
Equimolar amounts of compounid and appropriate drazonomethyl)chromone (IIf). Yield 85%, mp 225
aroylhydrazone (prepared by the known procedure [4R27C. IR spectrum,v, cnm: 3220 (NH), 2994
were dissolved in 95% alcohol, several drops Of(C—Harom)’ 1698 (C=0), 1639 (C=N), 1119 (©-C).
glacial acetic acid were added, and the mixture wa§y NMR spectrum,s, ppm: 9.32 br.s (1H, NH),
refluxed for 5-6 h. After cooling, the precipitate was g 58 s (1H, 2-H), 8.31 d (1H, CH=N), 7.22.92 m

filtered off and recrystallized from anhydrous alcohol.@gH, H_ ), 5.94 s (2H, CH). Mass spectrummz:

3-(Benzoylhydrazonomethyl)chromone (lla).
Yield 78%, mp 176178°C. IR spectrum,v, cm
3280 (NH), 3076 (SH,,m, 1679 (C=0), 1636
(C=N), 1070 (GO-C). 'H NMR spectrum,, ppm:
10.21 br.s (1H, NH), 8.87 s (1H, 2-H), 7.24.98 m
(10H, CH=N, H,,,). Mass spectrumyz. 292 M"].
Found, %: C 70.31; H 4.19; N 9.68.,¢,,N,Os.
Calculated, %: C 69.86; H 4.14; N 9.58.

3-(o-Chlorobenzoylhydrazonomethyl)chromone
(Ilb). Yield 80%, mp 193195°C. IR spectrum,v,
cmt: 3230 (NH), 3059 (CH,,,), 1674 (C=0),
1633 (C=N), 1059 (€O-C), 656 (GCI). 'H NMR
spectrum,s, ppm: 10.15 br.s (1H, NH), 8.77 s (1H,
2-H), 7.23-7.92 m (9H, CH=N, H,,,). Mass spec-
trum, 'z 328, 326 M]. Found, %: C 61.89; H 3.41;
N 8.67. G,H;;CIN,O;. Calculated, %: C 62.49;
H 3.39; N 8.57.

3-(o-Nitrobenzoylhydrazonomethyl)chromone
(llc). Yield 95%, mp 206-207C. IR spectrum,v,
cmt: 3267 (NH); 3079 (CH,,,); 1666 (C=0); 1633
(C=N); 1520, 1341 (N©Q); 1071 (G-O-C). *H NMR
spectrum,s3, ppm: 9.74 br.s (1H, NH), 8.70 s (1H,
2-H), 8.42 d (1H, CH=N), 7.237.92 m (8H, H,,m-
Mass spectrummvz: 337 M*]. Found, %: C 60.63;
H 3.31; N 12.40. G;H,;N5Os. Calculated, %: C 60.54;
H 3.29; N 12.46.

3-(p-Nitrobenzoylhydrazonomethyl)chromone
(lld). Yield 90%, mp 2306-232°C. IR spectrum,yv,
cmt: 3260 (NH); 3071 (CH,,,); 1670 (C=0); 1636
(C=N); 1498, 1319 (N©); 1518, 1338 (€O-C).
'H NMR spectrum,8, ppm: 9.72 br.s (1H, NH),
8.76 s (1H, 2-H), 8.47 d (1H, CH=N), 7.23.89 m

414 M*]. Found, %: C 57.95; H 3.20; N 13.63.
C,H15FaN,O,. Calculated, %: C 57.98; H 3.16;
N 1352.

3-(1-Benzotriazolylacetylhydrazonomethyl)chro-
mone (I1g). Yield 61%, mp 240-241°C. IR spectrum,
v, et 3219 (NH), 2990 (CH,,), 1698 (C=0),
1640 (C=N), 1109 (GO-C). 'H NMR spectrum,3,
ppm: 9.63 br.s (1H, NH), 8.52 s (1H, 2-H), 8.30 d
(1H, CH=N), 7.237.86 m (8H, H,,m, 5.52 s (2H,
CH,). Mass spectrummz: 347 M™]. Found, %: C
62.20; H 3.80; N 20.21. GH,3N:O5. Calculated, %:
C 62.25; H 3.77; N 20.16.

3-(Nicotinoylhydrazonomethyl)chromone (llh).
Yield 90%, mp 214216°C. IR spectrum,v, cm
3262 (NH), 3093 (EH_,,), 1682(C=0), 1648(C=N),
1046 (G-O-C). 'H NMR spectrumy, ppm: 9.96 br.s
(1H, NH), 8.92 and 8.81 (2H, 2-H and 5-H, pyridine),
8.2 s (1H, 2-H), 7.337.74 m (7H, CH=N, H,,, 4-H,
pyridine). Mass spectrummvz: 293 M ™]. Found, %:
C 66.04; H 3.83; N 14.53. GH,;N50;. Calculated, %:
C 65.53; H 3.78; N 14.33.

3-(5-Methyl-1-phenyl-1,2,3-triazol-4-ylcarbonyl-
hydrazonomethyl)chromone (lli). Yield 92%, mp
223.5-225°C. IR spectrumy, cnmit: 3240 (NH), 3069
(C-H,om, 1677 (C=0), 1641 (C=N), 1059 (©-C).
'H NMR spectrumg, ppm: 8.82 br.s (1H, NH), 8.5 s
(1H, 2-H), 8.25 d (1H, CH=N), 7.5¢.26 m (9H,
Haom: 2.69 s (3H, CH). Mass spectrum,m/z
373 M™]. Found, %: C 64.56; H 3.98; N 18.82.
C,oH15Ns05. Calculated, %: C 64.34; H 4.05; N 18.76.

3-(2-Aryl-1,3,4-oxadiazol-5-yl)chromonesilila —

[lli (general procedure). A solution of 2.2 mmol of
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bromine in 5 ml of glacial acetic acid was added drop2994 (GHal,ph), 1688 (C=0), 1638 (C=N), 1114

wise on cooling to a solution of 2 mmol of aroylhy- (C-O-C). !

H NMR spectrum,d, ppm: 7.227.94 m

drazonella—lli and 10 mmol of anhydrous sodium (8H, H,,,, 5.80 s (1H, 2-H), 5.52 s (2H, C}H
acetate in 10 ml of glacial acetic acid. The mixtureMass spectrummz 412 M*]. Found, %: C 58.23;

was stirred for 23 h at room temperature and wasH 2.71; N 13.63. GyH,;F3N,O5. Calculated,

%:

poured onto crushed ice. The precipitate was filtere€ 58.26; H 2.69; N 13.59.

off and recrystallized from anhydrous alcohol.

3-(5-Phenyl-1,3,4-oxadiazol-2-yl)chromone (llla).
Yield 62%, mp 224226°C. IR spectrum,v, cni™:
3044 (GHarom) 1683 (C=0), 1629 (C=N), 1029
(C-O-C). *H NMR spectrum,3, ppm: 7.24-7.99 m
(9H, Hgom, 5.93 s (1H, 2-H). Mass spectrumyz
290 M']. Found, %: C 70.66; H 3.51; N 9.73.
C,7H;oN,O;3. Calculated, %: C 70.34; H 3.47; N 9.65.

3-(5-0-Chlorophenyl-1,3,4-oxadiazol-2-yl)chro-
mone (llIb). Yield 71%, mp 202205°C. IR spec-
trum, v, cnm: 3025 (G-Hgo), 1690 (C=0), 1635
(C=N), 1044 (GO-C), 654 (GCI). 'H NMR spec-
trum, 5, ppm: 7.25-7.83 m (8H, I—;,om) 6.01 s (1H,
2-H). Mass spectrummvz: 326/324 M*]. Found, %:
C 62.62; H 2.83; N 8.77. GH4CIN,O,. Calculated,
%: C 62.88; H 2.79; N 8.63.

3-(5-0-Nitrophenyl-1,3,4-oxadiazol-2-yl)chromone
(Illcz Yield 68%, mp 222224C. IR spectrum,v,
cm: 3058 (GH,p: 1672 (C 0); 1627 (C=N);
1520 1341 (NQ); 1088 (G-O-C). 'H NMR spectrum,
8, ppm: 7.34-8.12 m (8H, I—;rom) 5.82 s (1H, 2-H).
Mass spectrumyvz 335 M*]. Found, %: C 60.20;
H 2.79; N 12.70. €;HgN3Os. Calculated, %: C 60.90;
H 2.71; N 12.53.

3-(59-Nitrophenyl-1,3,4-oxadiazol-2-yl)chromone
(IIIdB Yield 61%, mp 25826C°C. IR spectrum,v,
cm: 3079 (GHgpm: 1681 (C=0); 1632 (C=N);
1498 1319 (NQ); 1060 (G-O-C). *H NMR spectrum,
3, ppm: 7.5-7.8 m (8H, H,,,), 5.84 s (1H, 2-H).
Mass spectrummvz: 335 M*]. Found, %: C 61.08;
H 2.74; N 12.57. €,HgN;Os. Calculated, %: C 60.90;
H 2.71; N 12.53.

3-[5-(2-Phenyl-1,2,3-triazol-4-yl)-1,3,4-oxadiazol-
2-yllchromone (IIIe) Yield 50%, mp >286C. IR
spectrum,v, cnm: 2980 (GH,,,), 1697 (C=0),
1653 (C=N), 1013 (€O-C). *H NMR spectrum,s,
ppm: 7.40-8.14 m (10H, 5-H in triazole, K.,
5.95 s (1H, 2-H). Mass spectrummyz. 357 M™].
Found, %: C 63 71; H 3.16; N 19.76.,6H,,N5O,.
Calculated, %: C 63.87; H 3.10; N 19.60.

3-[5-(2-Tr|fluoromethyl-l-ben2|mldazolylmeth-
yl)-1,3,4-oxadiazol-2-yllchromone (llIf). Yield 80%,
mp 236-238C. IR spectrumy, cnm™: 3020 (G-H,,,),

3-[5-(1-Benzotriazolylmethyl)-1,3,4-oxadiazol-2-
yllchromone (lllg). Yield 52%, mp 254256°C. IR
spectrumy, cnit: 3089 (G-H,,), 2958 (GHgjpn),
1694 (C=0), 1646 (C=N), 1100 (©-C). *H NMR
spectrum,s, ppm: 7.24-7.76 m (8H, H,,,), 5.84 s
(1H, 2- H) 5.33 s (2H, Ck). Mass spectrummz
345 M']. Found, %: C 62.78; H 3.26; N 20.38.
CigH;iNsO5. Calculated, %: C 62.61;, H 3.21,
N 20.28.

3-[5-(3-Pyridyl)-1,3,4-oxadiazol-2-yljlchromone
(1h).  Yield 55%, mp 199201°C. IR spectrum,v,
cm: 3046 (GHarom) 1677(C=0),1620(C=N), 1081
(C- O—C) 'H NMR spectrum,8, ppm: 9.33, 8.90,
8.71, 8.12 (4H, pyridine); 7.597.94 m (4H, chrom-
one); 5.90 s (1H, 2-H). Mass spectrum/z: 291 M ™].
Found, %: C 65 90; H 3.01; N 14.48.,;§HN505.
Calculated, %: C 65.98; H 3.11; N 14.43.

3-[5-(5- Methyl 1-phenyl-1,2,3-triazol-4-yl)-1,3,4-
oxadiazol-2-yllchromone (III|) Yield 75%, mp 218
220°C. IR spectrumy, cmit: 3067 (G-H,,), 1669
(C=0), 1633 (C=N), 1056 (QD—C). H NMR spec-
trum, 5, ppm: 7.24-7.55 m (9H, H,,,, 6.05 s (1H,
2-H), 7.2-7.55 m (9H, I—;,om) 2.65 s (3H, CH). Mass
spectrummz 371 M7]. Found, %: C 64.71; H 3.57;
N 18.91. GgH;3N:O;5. Calculated, %: C 64.69; H 3.53;
N 18.86.
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