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Abstract: In our effort to develop hybrid molecules, we conceived the synthesis of hydrazones from 3-formylchromone and
carboxylic acid hydrazides in presence of boric acid as a green catalyst.
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L. INTRODUCTION

Hybrid molecules' are defined as chemical entities with two (or more than two) structural domains having different biological
functions. The dual activity indicates that a hybrid molecule acts as two distinct pharmacophores. Both entities of the hybrid
molecule are not necessarily acting on the same biological target.? 3-Formylchromone also reacts with carboxylic acid hydrazides
producing respective acyl hydrazones.® Hydrazones are known to possess antidepressant properties* and possess kinase inhibitor
properties, in particular for SGK. These also act as M1/M3 selective muscarinic agonists.” These also possess antimicrobial activity®
and anticonvulsant activity,” antifungal properties® proinflammatory activity.” 3-Formylchromone® derivatives have been
extensively used as versatile building blocks for the synthesis of variety of heterocyclic systems.*! In our effort to develop hybrid
molecules, we conceived the synthesis of hydrazones from 3-formylchromone®? and carboxylic acid hydrazides in presence of
pulverized boric acid (0.154 g)*® as a green catalyst in extension to our work.**

1. RESULTS AND DISCUSSION
3-Formylchromones®® can be synthesized by Vilsmeier reaction. The desired compounds carrying various substituents were
prepared by the similar method in one step.
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When a mixture of 3-formylchromone (1 mmol), 2-hydroxybenzoic acid hydrazide (1 mmol) and pulverized boric acid (0.154 g)
was heated, under solvent free conditions in a round bottom flask at 80°C for about 40 - 60 minutes, the formation of a newer
compound was noticed on TLC and was isolated in 80 - 85% yield by recrystallization from ethanol. This compound was found to
be 3-(2-hydroxybenzoylhydrazonomethyl)-4-oxo-4H-chromene as revealed by the comparison of its spectral and physical data with
the authentic sample.'® *H NMR spectrum (in DMSO) of compounds showed a singlet signal of the C=N-NH group at & 11.6, two
singlets at & 8.8 and 8.7 corresponding to two C-H and at § 8.0 — 7.3 corresponding to eight aromatic protons showing multiplet. **C
NMR spectrum showed peaks at 6 187, 165, 158, 157, 156, 153, 135, 133, 130, 128, 126, 125, 124, 122, 120, 118 and 106. The IR
spectrum showed peaks at 3400 cm™, 3100cm™ (N-H, O-H), 1645cm™ (CN) and 1620 cm™ (C=0).
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1. GENERAL PROCEDURE

A. Synthesis of 3-formylchromone

The Vilsmeir reagent was prepared by the drop wise addition of freshly distilled phosphorous oxychloride to dry DMF
(dimethylformamide) with stirring and cooling in ice. The reagent was allowed to stand at room temperature and was then added to
a stirred solution of the substituted o-hydroxyacetophenone in dry DMF. The reaction mixture was kept at room temperature for 13
hour. The mixture was then poured into ice cold water. The solution was made basic by the addition of Na,CO; solution and
exhaustively extracted with ethyl acetate; combined extracts were washed successively with dil. HCI, H,O and saturated brine, and
finally dried over Na,SO,4. The different compounds were obtained in varied yields. The compound was isolated in 75% yield and
was found to be 3-formylchromone as revealed by the comparison of its spectral and physical data with that of the authentic
sample.”” The *H NMR of some compounds was not measured due to their extremely low solubility inorganic solvents (DMSO,
DMF, etc.).

B. Synthesis of hydrazones of 3-formylchromone and aromatic carboxylic acid hydrazide

A mixture of 3-formylchromone (1 mmol), carboxylic acid hydrazide (1 mmol) and pulverized boric acid (0.154 g) was heated,
without any solvent in a round bottom flask at 80 °C for about 40-60 minutes, the formation of a newer compound was noticed as
revealed by TLC. The reaction mixture was diluted with ethyl acetate (30 mL) and filtered. The filterate was washed with brine (2
x 15 mL), dried over anhydrous Na,SO,, ethyl acetate was distilled off under reduced pressure and the residue was recrystallized
from ethanol mixture in 80 - 85% vyield.

Table 1: Synthesis of hydrazones of 3-formylchromones

S.No 3-formyl chromone Carboxylic acid Product Time Yield %
hydrazide (min.) 8
1 O O NHNH, o u 40 85
o S
oo o™
o HO o (o] OH
2 O O NHNH, o H 40 83
o
chwH H3CWN,N
o HO— o O OH
3 o O NHNH, OH 60 82
o OH
SN
(o] OH N OH
OOy
HO OH
4 O O NHNH, OH 60 80
HsC ‘ H o o ! OH
OH HsC | SN OH
¢} . o
HO  OH

% Isolated yields.

V. EXPERIMENTAL
All experiments were performed in an oven dried glass apparatus. Melting points were measured in open capillaries on Buchi
melting point apparatus and are uncorrected. Elemental analysis was performed on Leco CHNS-932. IR spectra on KBr were
recorded on Perkin-Elmer FTIR spectrophotometer. NMR (*H broadband decoupled and *CNMR) spectra were recorded on
Brucker Ac-200 (400 MHz and 100 MHz respectively) spectrometer. *H NMR and **C NMR of the compounds 3b, 3c, 3e, 3f
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were not measured due to low solubility in organic solvents. ESI-MS spectra were recorded on Micro-Mass VG- 7070 H mass
spectrometer. The recrystallization of imines was carried from DMSO/ethanol mixture. The column chromatography was
performed over silica gel (60-120 mesh) with graded solvent systems of ethyl acetate — n-hexane. The solvents were dried before
use as per the established procedures.

V. PHYSICAL AND SPECTRAL DATA

4-0Ox0-4H-chromene-3-carbaldehyde
White solid, M.pt. 151 - 153 °C."H NMR (CDCls, 400 MHz) &: 10.1 (1H, s), 7.8 (1H, s), 8.0 - 7.6 (4H, m).

@)
| IR(KBr)vms/cm™: 3315, 2890, 1685, 1650.Anal Calcd.for C;oHsO5:C, 68.97, H, 3.47. Found: C, 69.33, H,
CHO 3.82.
O

6-Methyl-4-oxo0-4H-chromene-3-carbaldehyde
White solid, M.pt. 174 - 175 °C.*H NMR (CDCl;, 400 MHz) &: 9.8 (1H, s), 7.8 (1H, s), 8.0 — 7.7 (3H, m),

© | 2.1 (3H, s).IR(KBr)vmdem™: 3310, 2890, 1695, 1655.Anal Calcd.for Cy;HO5:C, 70.21, H, 4.29. Found:
HyC CHO C, 70.52, H, 4.62.
o}

6-Chloro-4-oxo-4H-chromene-3-carbaldehyde
White solid, M.pt. 166 - 168°C."H NMR (CDCls, 400 MHz) &: 10.2 (1H, s), 8.0 (1H, s), 8.1 — 7.7 (3H, s).

O
| IR (KBr)vmdcm™: 3315, 2892, 1695, 1660.Anal Calcd.for C1oHsClO3:C, 57.58, H, 2.42. Found: C, 57.92,
o cHo H, 2.76.
@)

6,8-Dichloro-4-oxo-4H-chromene-3-carbaldehyde

cl White solid, M.pt. 171 - 173 °C.*H NMR (CDCls, 400 MHz) &: 10.3 (1H, s), 8.1 (1H, s) 8.0 - 7.7 (2H,
0 5).IR(KBr)vmedcm™ 3310, 2895, 1695, 1655.Anal Calcd.for CyoHsCl,04:C, 49.42, H, 2.10. Found: C, 57.78,
| H,2.53.
cl CHO
(e}

3-(2-Hydroxybenzoylhydrazonomethyl)-4-oxo-4H-chromene
Obs. M.pt. 221 — 223 °C; Lit.M.pt.*222 - 224 °C.
i o HW/Q 'H NMR (DMSO-dg, 400MHz) &: 11.6 (1H, brs), 8.4 (1H, s), 8.2 (1H, s), 8.0 - 7.3 (8H, m).
@\)ﬁﬂ’\' I, 3C NMR (DMSO-ds, 100MHz) &: 187, 165, 158, 157, 156, 153, 135, 133, 130, 128, 126, 125, 124,
0 122, 120, 118, 106.
ESI-MS m/z = 331 (M+Na)".

IR(KBr)Vms/cm™:3400, 3100, 2980, 1645, 1620.
Anal Calcd.forC;7H;,N,04: C, 66.23, H, 3.92, N, 9.09.Found: C, 66.57, H, 4.28, N, 9.32.

3-(2-Hydroxybenzoylhydrazonomethyl)-6-methyl-4-oxo-4H-chromene
o y Obs. M.pt. 218 — 220 °C; Lit.M.pt.*220 - 222 °C.
HaC SN 'H NMR (DMSO-ds, 400MHz) &: 11.6 (1H, brs), 8.3 (1H, s), 8.1 (1H, s), 8.0 7.3 (7H, m), 2.1
PN o on (BH,s).
° 3C NMR (DMSO-dg, 100MHz) &: 185, 164, 157, 156, 154, 152, 136, 134, 132, 127, 126, 125,
124,122, 120, 116, 106, 22.
IR(KBI)Vms/cm™:3500, 3240, 1645, 1630.
Anal Calcd.forCygH14N,0,: C, 67.07, H, 4.38, N, 8.69. Found: C, 67.41, H, 4.72, N, 9.12.

3-(3,4,5-Trihydroxybenzoylhydrazonomethyl)-4-oxo-4H-chromene
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Obs. M.pt. 252 — 254 °C; Lit.M.pt.*® 255 - 257 °C.
o4 ‘HNMR (DMSO-ds, 400MHz) &: 11.5 (1H, brs), 9.1 (3H, brs), 8.4 (1H, s), 8.2 (1H, s), 8.0 -
o Hoo[ ] 7.4 (4H, m), 7.1 (2H, s).
\N/NW S0H IR (KB vmsdem'™: 3280, 2985, 1645, 1620.
| o) Anal Calcd.for C;;H;,N,06: C, 60.00, H, 3.55, N, 8.23. Found: C, 60.38, H, 3.89, N, 8.57.

3-(3,4,5-Trihydroxybenzoylhydrazonomethyl)-6-methyl-4-oxo-4H-chromene
Obs. M.pt. 214 — 216 °C; Lit.M.pt.*215 - 217 °C.

OH on 'H NMR (DMSO-ds, 400MHz) &: 11.6 (1H, brs), 9.1 (3H, brs), 8.6 (1H, s), 8.4 (1H, s),
o H 8.1-7.5(3H, m), 7.1 (2H, s), 2.1 (3H, s).
HsC SN on IR (KBr)vmmdcm™: 3300, 2985, 1660, 1622.
o | o) Anal Calcd.for CgH14N,Og: C, 61.02, H, 3.98, N, 7.91. Found: C, 61.34, H, 4.32, N, 8.24.
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