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SELBECTIVE OXIDATION OF 6-PROPIONYLFLAVONOLS AND 6-PROPIONYL-2-

HETARYLCHROMONOLS USING' HYPERVALENT IODINE REAGENTS IN METHANOL

*
Mahavir S Khanna, (Km) Sangeeta, Chandra P Garg and Ram P Kapoor

Department of Chemistry,
Kurukshetra University, Kurukshetra 132 119, INDIA

Abstract: Selective oxidation of 6-propionylflavonols (la-d)
and 6-propionyl-2-hetarylchromonols (le-f) to 2,3-dimethoxy-3-
hydroxy-6-propionylflavanones (2a-d} and 2, 3-dimethoxy-3-hydroxy-
6-propionyl-2-hetaryl chromgnones (2e-f), respectively, wusing
[bis(trifluorcacetaxy)iodo]benzene(BTFAIB), [hydroxy (tosyloxy)-
iodo]benzene(HTIB), iodobenzene diacetate (IBD) and iodosylbenzene
(IB) in methanol has been described.

During the past two decades, hypervalent iodine reagents
have emerged as a group of versatile oxidative reagents in
organic synth.esis for effecting a myriad of useful and unique
transforrrationsl. A noteworthy feature of these reagents is
that they are capable of oxidizing phen0152 as well as aryl
alkyl ketone53 affording different products under different
cmditim54_7. With a view to conmpare the relative susceptibili-

ties of oxidation of phenol and aryl alkyl ketone moieties with

various hypervalent iodine reagents, it was thought of interest
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to investigate the oxidation of some 6-propionylflavonols (having
both aryl alkyl ketone as well as phenol moieties) with these

reagents.

In the present communication, we wish to report that
the treatment of 6-propionylflavonols (1a—d)8 with stoichiometric
amounts of varlous hypervalent lodine reagents, viz., [bis(tri-
fluorcacetoxy)iodo]benzene  (BTFAIB),  [hydroxy(tosyloxy)iodo] -
benzene (HTIB), I1odobenzene diacetate (IBD)}, and iodosylbenzene
(IB) and acid in methanol, results in spontaneous and smooth
transformation of these conmpounds into the corresponding 2,3-
dimethoxy-3-hydroxy-6-propionylflavanones or methyl-3-hemiacetals
of 2-methoxy-6-propionyl-3,4-flavandiones (2a-d) in 90-92% yields
(Scheme I). ‘Whereas In the case of BTFAIB, IBD and HTIB the
transformation 1--+2 occurs in methanol alone, in the case of
IB it occurs quite smoothly in the presence of 1 or 2 drops

of an acid (HCIO4 or conc. H S)q). 6-Propionyl-2-hetarylchromo-

2
nols (le-f), upon treatment with BTFAIB, HTIB and IBD in methanol,
and IB in methanol in the presence of 1 or 2 drops of acid also

result in the formation of the corresponding 2,3-dimethoxy-6-

propionyl-2-hetarylchromenones (2e-f) in very high vyields.

The above results clearly indicate that iodine(III)
reagents preferentially attack the phenolic CB—OH rather than
CB-<.‘X)CHZC:K-I3 group of 1. Hence in analogy with our earlier results
with thallium(III) saltsg, it can be concluded that the trans-
formation of 1--+2 with ilodine(Il1l) reagents 1s also selective

as the proplonyl group, which is susceptible to oxidation with
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Scheme 1

the hypervalent iodine reagentss_s, remains intact during the

course of the oxidation.

The formation of hemiacetal type of compounds 2 has

previously been reported from the oxidation of simple flavonols

with various oxidizing agents such as periodic acidm, DDQ“,

12

Cu(Il) salts™ ® and HT1813 in methanol. It may be proposed that

the reaction proceeds by the =ame mechanism as reported

9,11,13

earlier The stereochemistry of the hemiacetals 2 has

not been assigned.
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In conclusion, it may be mentioned that, during
oxidation with hypervalent iodine remagents, 6-propionylflavonols
and 6-propionyl-2-hetarylchromonols behave like phenols rather
than typical aryl alkyl ketones, a,fB-unsaturated ketones and
1,2-diones as evident by the fact that rearranged products
including 3 are not formed even in traces. Further, this method
for the synthesis of 2 is superior to earlier reported procedure
involving oxidation of 6-propionylflavonols with taxic T1(III)
wltsg. In addition, the oxidative behaviour of BTFAIB, HTIB,
IBD and IB in methanol resembles that of earlier reportec

reagentsm'n'lz' 13.

Experimental : Melting points were determined in sulfuric acic
bath in open capillaries and are uncorrected. IR spectra wert
recorded in nujol mulls on Perkin-Elmer 842 IR spectrophotomete:

and 1H—NIVR on perkin-Elmer R-32 machine using CD013 as solvent

and TMS as an internal standard.

Iodobenzene diacetate was purchased from Aldrict
Chemical Co., [hydraxy(tosyloxy)iodobenzene)] (HTIB) was preparec

by the reaction of iodobenzene diacetate and p-toluenesulphonic-

acid according to conditions of Neiland, Karele14 and Kose:

15 [bis(triflucrcacetoxy)iodo]benzene (BTFAIB) wa:

and Wettach

prepared according to the procedure of Vargolisl.

All the flavonols and chromonols were synthesize

according to Alger-Flymn Oyamada reaction16 of various o-hydrox

chalcones,
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General procedures:

Method A: Oxidation of 1 with [bis(trifluorcacetaxy)iodo|benzene

(BTFAIB): To a suspension of 6-propionylflavonol
1la (0.01 mol) in methanol (20 ml) was added solid BTFAIB (0.011
mol) rapidly. The mixture was warmed on a water bath, till
a clear solution was obtained (5-10 min). It was then cooled
to room tenperature and poured in ice cold water (106 ml).
The solid, so obtained, was filtered, washed with water and

crystallized from methanol to afford 2a in 92% yield.

Similar procedure was enployed for the oxidation of

(1b-d) and the results are summarized in Table I.

Method B: Oxidation of 1 with iodobenzene diacetate (IBD) and
[hydraxy (tosylaxy)iodo]benzene (HTIB): A mixture

of 6-propionylflavonol 1a (0.01 mol) and IBD or HTIB (0.011 mol)
in methanol was warmed for 5-10 min. The resulting colourless
solution on cooling and working up as above afforded 2a in 90-
92% yield.

Similar procedure was employed for oxidation of (lb-d)
and the results are glven in Table I.
Method C: Oxidation of 1 with iodosylbenzene (IB) : A mixture
of 6-propionylflavonol 1a (0.01 mol) and iodosylbenzene (0.011
mol)} in methanol containing 1-2 drops of acid (conc. HZSD4 or
HClO4) was warmed on a water bath for 5-10 min. The resulting

mixture on working up as above yielded 2a in 90-92% vyield.
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Similar procedure was employed for oxidation of (1b~d)

and the results are summarized in Table I.

However, in the oxidation of (le-f) the gummy mss
obtained after pouring the reaction mixture in water, was
extracted with CHZCIZ (2x20ml}). The organic layer was washed
with water and dried (Naz&)4). The solvent was then distilled
off at reduced pressure and the gummy residue upon trituration
with pet ether: ethylacetate (9:1), afforded (2e-f) as crystalline

solids in 80-85% yield (Table I).
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