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Abstract - The chromons imings 1 and benzonitrile oxide reacted
regiospacifically to yisld a“~1, 2 4 oxadiazolinyl chromonas 2 in
qgood yislds. Also the preparatlon of a novel dipole § derived
from 3-formylchromone and its cycloaddition reactions with a
variety of alkenes which gave pyrazolinyl chromones 7 is
described.

Flavones and chromones are unigue molscules becauss of the availability of their
structural framework in a variety of natural products, biologically active
molecules and the challanges involved in the synthesis of these structures and
related molecules’ 3. Natural product Khellin4 provided lead to a totally synthetic
drug disodium cromoglycates and stimulated interest in the synthssis of novel

heterocyclic linked chromanes®=10

as the possible superior antiallergy and anti-
viral drugs.

The imines 1 have been very attractivs synthons to prepare chromones bearing
heterocyclic ring systems, which in turn can be readily obtained from 4-oxo=4H-1-
benzopyran=3-carboxaldehyde (trivial name 3-formylchromone) by rsacting with
primary amines, The 3-formylchromone being a very reactive molecule responding to
Michael type of additions as well as reactions at tha carbonyl site, controversisl
claims are reported for the synthesis of 4-0Oxo-4H-l1-benzopyran-3-carboxaldehyde
iminas11. We describe hers our success in preparing imines la-d in good yields and
their 1,3 dipolar cycloaddition reactions to afford us a novel class of chromone
1inked A 2-1,2,4-0xadiazolines 2.

The imines 1 wvere readily obtained by reacting 3-formylchromone with
aromatic amines in refluxing benzene and removing the water sliminated azeotro-
pically (Dean-Stark apparatus) and using a catalytic amount of toluene-p-sulfonic
acid, These imines 1 were preparad in good yields without the formation of any
side products arising from Michasl type of additions ontoc carbon-carbon doubls
hond of chromone moisty'2 or the rupture of chromone unit itself. Benzonitrils
oxide (BNQO) was produced from the corresponding bsnzhydroxamoyl chloride using
triethylamine as the base13. Reaction of squimolar quantities of chromone imines
1 and BNO (genarated in situ) in anhydrous chloroform when stirred at 0°c for Sh,
on removal of solvent and crystallisation of the residua from light petroleum
(b.p. 40-60°C) gave cycloadducts 2 in good yislds. The characteristics of these
cycloadducts are given in the Table-1. It was quite interesting to observe the
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site selectivity followed by the dipolo1‘ anrd cycleaddition occurring only across
the azomethine function leaving chremons double bond intact, This site selectivity
sesms to be a remarkable contrast in view of the reactivity of chromone double
bond towards a variety of nucleophiles and typical 1,3 dipole diazomethane
reacting at this site which is well documsnted'S. The structural assignment of
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Scheme 1.,

cycloadducts 2 meinly rests on elemental as well as spectral analyses.

The H NMR (60 MHz, CDC13) of 2a & : 3,60 (s, 3 H, OCHS), 6.35 (s, 1 H,

1 Hb), 6.50-7.60 (13 H, complex multiplet), 7.85 (s, 1 H, 1 Ha). The diagnostic
signal for azomethine proton which showed at & B.30 was absent in the cycloadduct.
The mass spectrum showed the molecular ion at m/z (M%) at 398 and other major
fragments showed at 279, 145, 119, The cycloaddition at ths azomethine site is
finally supported by the upfield shift of azomsthins proton Hb from & 8.30 to
$6.35 which also clearly ruled out the posibility of any product formation of
the typs 3 scheme- 1.

To achieve the production of nitrilimine 6 we had thres possible options
before us; in view of the already published raports for the generation of this
type of 1,3 dipoles. Accordingly one could attempt the generation of this dipole
via thermolysis of the suitably functionalised tetrazole which is well preceden-
ted in case of diarylnitriliminoa15 or by preparing the chromone=3=-carboxylic
acid chloride followed by acylation of phenylhydrazine with this acid chloride17.
Keeping in view the pros and cons of these methods we prefered to start with more
attractive and straightforward procedure starting from 3-formylchromone, which
was converted to the corresponding phenylhydrazone 4 in good yield, We could
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Reagsnts: i, CgHgNHNH,HC1-CHACOONa; i3, NBS in CClg;
iii, EtgN in dry benzens; iva, allylbromide; ivb, methyl
vinyl ketope; ive, acrylenitrile; ivd, styrense ;

ive, dimasthylacetylene dicarboxylats.

Schame 2,

efficiently prepsre corresponding o -bromo phsnylhydrazone 5 by using N~bromo-
succinimide. The chromone nitrilimine § was generated in situ using triethylamine
&8s the bass. This novel dipole § reacted readily regiospecifically affording us a
novel class of chromone linked pyrazelines 7.

Reection of chromone nitrilimine § with various alkenes (scheme 2) for
sxample allylbromide were carried out by dissolving their equimolar quentitiss in
dry benzene and stirring the reaction mixture for 2h at room temperaturs. The
removal of solvent geve a residus which was soluble in dry benzene and the preci-
pitated triethylamine hydrobromide was filtsred off, Tha filtrate on concentration
and purification by column chromatography using benzene-sthylacetate (4:1) as the
sluant gave 73 m.p. 102-103°C in S5% yield. The assignment of structure 7a to this
product rests on elemental as well ae spectral deta. The mass spectrum (CIMS)
showed the moiscular ion at m/z, (M%) at 384 and other prominent fragments at 383,
305, 266, 265, 171, 145 and 121, Similarly werse prepared pyrazolines 7b-d and
their charaecteristics are recorded in the Table -1 and 2.
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EXPERIMENTAL SECTION

Melting points were determined in open capillaries and are uncorrectsd.
Mass spectra wers recorded on AEIMS 30 instrument by electron impact method and
CIMS and 40D MHz 'H NMR spectra were recorded from CORI Lucknow, The 60 MHz
TH NMR spectra wers recorded at Varian T-60 machine using tetramethyl silane
ETHS) as the internal standard. The chemical shifts are recorded in & units
parts per million).

3=-(Aryliminomethyl)chromones 1a=d : To a solution of 1,74 of 3-formylchromone

10 mmol) and 1. g p-anisidine (10 mmol) in dry benzene (80 ml), 10 mg of
tolusne-p-sulphonic acid was added. The resulting mixture was than heated under
raflux using Dean-Stark water trap for 30 min. The solvent was distilled under
reduced pressure and the product 1a thus obtained was purified by recrystalli-
sation from benzsne-pstroleum sther mixture.

Preparation of Benzhydroxamoyl chloride : Method A, In a SO0 ml flask o =benzal-
doxime (10 g) was dissolved in 8.3 N hydrochloric acid (60 ml), This solution was
cooled to 0OC in an jice-salt bath, and through this solution pure chlorine gas
prepared from potassium permanganate and hydrochloric acid waes passed very slowly
for 10 to 15 min. After this, the product was extracted with ether. The sether
layer was dried over anhydrous magnesium sulphate and then removed under vacuum
below 400C. Benzhydroxamoyl chloride was obtained as a liquid which on excessive
cooling solidified (5.5 gm, 55%) m.p. 42-460C,

Method B. o ~Benzaldoxime (10 g) was taken in pure chloroform and cooled in an
ice-salt bath at 09C and dry chlorine gas was bubled very slowly for a period of
3h. After this the sxcess chloroform was removed under reduced pressure and the
product was allowed to cool in a refrigerator overnight. Benzhydroxamoyl chloride
precipitated as light yellow coloured compound m.p. 42-46°C, The yield of the
product is 56% (5- 6 g approximately).

Reaction of 3-(aryliminomethyl)chromones with Benzonitrile oxides : Dry triethyl-
amine (10 mmol) in anhydrous chloroform was added dropwise to a well stirred
solution of benzhydroxemoyl chloride and the chromone imine 1a (10 mmol) in
anhydrous chloroform (40 ml) over a period of th at 0°C. The mixture was further
stirred for S5h, After removal of the solvent, the residue was taken up in
benzene (20 ml). The precipitated triethylamine hydrochloride was filtered off
and the filtrate thus obtained was distilled under vacuum. The product 2a was
purified by column chromatography and recrystallised from light petroleum ether
(b.p. 40-60°9C). Similarly other cycloadducts 2b-d were prepared and their
characteristics are given in Table- 1 and 2.

Preparation of Phenylhydrazone of 3-formylchromone : Phenylhydrazine hydro-
chloride (0.72 g9, 5 mmol) and sodium &cetate (0.49 g, 6 mmol) were dissolved in
5 ml of water by slightly warming. The solution thus obtained was then added to
3-formylchromone (0.87 g, S mmol) dissolved in ethanol after sometime yellow
coloured hydrazone 4 was separated out. The solid crystalline hydrazone thus
spparated was filtered and was further purified by recrystallisa%ion from
absolute ethanol m.p. 2109C in 90% yield (literature m.p. 2130C)18,

Bromination of Hydrazone 4 with N-bromosuccinimide : A mixture of hydrazone
(7.32 g, 5 mmol) and N-bromosuccinimide (0.83 g, 5 mmol) in 131 molar proportions
in carbontetrachloride {50 ml) were heated at 50 - 55°C for 2h. The reaction
mixture was then filtered and the filtrate was concentrated to obtain the

8( ~bromo phenylhydrazone of chromone S which was used,as such in the further
reaction without purification. IR (KBr): 9 = 3350 Cm~' (NH). The 'H NMR of the
crude product also showed the presence of a proton exchangeable on D,0 addition,

General Procedure for the Reaction of Chromone nitrilimine with Varjous Alkenes ¢
Allylbromide (0.605 g, S mmol) and < =-bromo phenylhydrazone (1.72 g, 5 mmol) of
chromone 4 (prepared as above) in equimaolar proportions were taken in dry
benzane (50 ml) and stirred magnetically at room temperature., To this wsll
stirred reaction mixture was added dry triethylamine (10 mmol, excess) in benzene
(S ml) dropwise over a period of 30 min and the stirring was continued for
further 1h. Generation of nitrilimine was indicated by the precipitation of
triethylamine hydrobromide salt which was filtered off. The filtrate thus
obtained was concentrated and the residue was purified by column chromatography
using bsnzene-athylacetate (4:1) as the eluent. The yellow product thus obtained
was crystallised from benzene-petroleum ether (60-80) (1:4) mixture to obtain
pyrazoline 7a m.p. 103-104°C in 55% yield. The other cycloadducts 7b-e were
obtained similarly following the above procedure and their characteristics ars
recordsd in Table -1 and 2.
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Table - 1: Physical Characteristics and Micro Analytical Oata of 2a~d and 7a-s
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Com-~ Yield M.pe. Molecular Analysis
pound (%) {°) formula Calculated { Found )
c N
2a 70 115-116 CpsHygN204 72.36 4,52 7.03
(72,22 4,63 6.82)
2b 65 135-136 CogHogN,0, 72.81 4,85 6.79
{72.92 4,93 6.66)
2e 60 129-130 CpgHqgNy04C1 68.57 3,72 6.95
(68.67 3.86 7.02)
2d 60 130-131 CyaHygN, 0 75.00 4,35 7.61
(75.21 4,46 7.48)
7a 55 103-104 CyghqgNy0,8T 59,53 3.92 7.31
{59.40 3.76 7.19)
b 60 153154 Cogti6M205 72.29 4,82 8.43
(72.40 4.96 8.29)
7c 61 145-146 CqgHq3Nz0, 72.38 4,13 13,33
(72.26 4,01 13.46)
7d S0 181-182 Cp4H1gN20; 78.69 4,92 7.65
(78.80 4,79 7.76)
78 65 143144 CooHygNa0g 55.35 3.96 6.93
{65.24 3,79 6.80),
Table~2 : Spectroscopic Data of Product Za-d and 7a=-a.
Com- + 1
Lo m HNMR.  Q ( ppm )
2a 398,279,173, 3.60 (s, 3 H, OCH3); 6.35 {8, 1 H, 1 Hb); 6.50-7.65
145,119 {13 H, complex multiplet}; 7.85 (s, 1 H, 1 Ha).
2b 412,293,173, 1.10 (t, 3 H, CH3); 3.,80-4.22 {q, 2 H, OCHp); 6,42
145,119 (s, 1 H, 1 Hb); 6.72-7.65 (13 H, complex multiplet);
7.85 (s, 1 H, 1 Ha).
2¢ 402,283,172, 6.30 (8, 1 H, 1 Hb); 6.65=-7.60 (13 H, complex
119 multiplet); 7.85 (s, 1 H, 1 Ha),
2d ?sa,za9,1?3, 6.41 {3, 1 H, 1 Hb); 6.65=7.75 (s, 15 H, 1 Ha).
9
7a 384,383,171, 3.65 (dd, 2 H, -CH3); 3,38 (m, 2 H, =CHp); 3.85 (m,
145,121 1 H, =CH); 6,95~ 8,20 (9 H, complex multiplet);
8.55 (s, 1 H, Ha).
b 333,332,331, 2,20 és, 3 H, CHz); 3.50-3.91 {m, 2 H, =CH;); 4.45-
289,171,145 4,75 {dd, 1 H, =CH); 6.70~8.35 (9 H, complex
multiplet); 8.60 (s, 1 H, Ha).
7¢ 315,288,171, 3.65-64,00 Em, 2 H, =CHy); 4.60~4,85 (dd, 1 H, =CH};
265 6.60-7,60 (9 H, complex multiplet); 8.25 (s, 1 H, Ha).
7d 366,264,263, 3.55~3,95 %m, 2 H, =CHp); 4.55=4,85 (dd, 1 H, ~CH);
262,171 6.60~7,80 (14 H, complex multiplet); 8.35 (a, 1 H, Ha).
78 404,264,171 3.75 (s, 3 H, -CH3); 3.85 (s, 3 H, =CH3); 7.20-7.85
145,142 (9 H, complex multiplet); 8.25 {s, 1 H, Ha),
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