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ABSTRACT

Oroxylin A (OA) is an O-methylated flavone, a chemical compound found in the medicinal plant Scutellaria
baicalensis and the Oroxylum indicum tree. Limited reports are available for the synthesis of Oroxylin A. During
synthesis of OA by known methods, ambiguity observed in chromatographic analysis. To resolve this vagueness and
investigate the correct structure, OA is prepared using two different methods followed by spectroscopic and
spectrometric analysis. The obtained information from LC-MSMS’ and 2D NMR revealed the difference in the
reported structure is due to positional isomers. Principally reported chemical entity does not match the claimed
structure when synthesized by reported method, consequently misleading. Hence, the correct structures were
established.
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INTRODUCTION

Oroxylin A (5, 7-dihydroxy-6-methoxy-2-phenyl-4H+4@men-4-one) is an O-methylated flavone, a chemical
compound that found in the medicinal plant Scutilaicalensis [1] and the Oroxylum indicum tr@g [t is also
found in the extract ofolebrookea oppositifolia [3] and gomphrena martiana[4] has medicinal value whose anti
gastric ulcer and anti-oxidant properties are regubf5]. Baicalein an intermediate of Oroxylin AADhas reported
activity for its derivatives [6-8]7-O Acyl and glycoside derivative of OA has potanti bacterial and anti gastric
ulcer activity [9]

Various analytical and preparative methods arerteddn the literature for isolation and purifiaati of baicalein,
wogonin and oroxylin A from the medicinal plant $dlaria baicalensis by high-speed counter-current
chromatography were reported. Reports are availablédentification and quantification of baicaleimpgonin,
oroxylin A and their major glucuronide conjugateetabolites in rat plasma after oral administratadnRadix
scutellariae product [10].

Two approaches are reported in literature for sgsithof OA [11-16]. First approach involves Bagtalas starting
materials. This approach engrosses selective baimyl at G position and further methylation followed by
deprotection of benzyl group gives OA, However hesliinto poor yield. In second approach657-trimethoxy-2-
phenyl-4H-chromen-4-one demethylated using acetic acid HBr gives OA. Budpict obtained by this scheme did
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not match with chromatographic retention times wéhpect to former scheme. Hence there is needavastigate
correct structure of Oroxylin A.

EXPERIMENTAL SECTION

Samples were analyzed on Alliance 2690 HPLC (Watkliford, MA, USA) system equipped with 2487 UV
detector. A Kromasil C18 column (250 mm x 4.6 mmh. i5 pm akzo nobel, Bohus, Sweden) was used for
chromatographic separation. The mobile phase dimgisf A: water and B: acetonitrile, with timedaglient
programme T (min)/ B (%): 0/50, 5/50, 15/20, 25/30/50, 35/50 with flow rate of 1.0 ml per minutaswused.
The injection volume was 20uL and the detector Wemgth was fixed at 232 nm.

The LC-ESI/MS and MS/MS analysis was carried out. @@Q-Advantage (Thermo Finnigan, San Jose, CA, USA)
ion trap mass spectrometer. The LC part was causist an Agilent 1100 series quaternary gradiemipwith a
degasser and auto sampler. The chromatographidtioondescribed in section 2.2 has been used f®ratialysis.
The source voltage was kept at 3.0 kV and capilleanyperature at 250 °C. Nitrogen was used as Wbuthts and
auxiliary gas. Mass range was kept at m/z 50-508/Mi& studies were carried out by maintaining noizedl
collision energy at 30% with the mass range m/580-

The 'H, **C measurements of synthetically prepared impusiyse were recorded on a AVANCE 400 (Bruker,
Fallanden, Switzerland) instrument at 300 K. Nucl@werhauser effect spectroscopy (2D NOESY) was als
performed using the same instrument. THeand*C chemical shift values were reported on $hscale in ppm
relative to CDCJ (7.28 ppm) and (77.0 ppm) respectively.

Synthesis of OA as per scheme(l)

A solution of 5,6,7 trimethoxy flavones)({2 g, 6.4 mmol) in 47% HBr (50 ml) and glacial acetcid (100 ml)
was refluxed for 5-6 h, and then carefully pouratbacrushed ice. The resulting yellow precipitates\iltered and
collected. Recrystallization from ethanol affordef g.

Synthesis of OA as per scheme (1)

Preparation of 7-Benzyloxy-5,6-dihydoxy flavone

Baicalein (3 g) was dissolved in anhydrous acet(83® ml) and treated with sodium iodide (1.5 g)diam
bicarbonate and benzyl chloride (1.26 ml).the mixtwas refluxed for 24 hr, filtered hot. The inangasalts
washed with hot acetone and the solvent distilféfrom the filtrate. Crystallized from alcohol. {8d = 1.2 g)
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Reaction condition: a) Benzyl chloride, sodium bicarbonate, Actone; b) Dimethyl sulphate, Potassium carbonate; c) Conc HCI.

7-Benzyloxy-5-hydr oxy-6-methoxy flavones

The above benzyl ether (1 g) in anhydrous acet?d@ l) was refluxed with anhydrous potassium caal® (5 g)
and dimethyl sulphate (0.22) for 6 hr. and produotked up as given in above experiments. Crystalifrom
alcohol yield =0.6 g.

Oroxylin-A

The 7-Benzyl oxy-5-hydroxy-6-methoxy flavones were dissolved in glacial acetic acid (30 ml) coricated HCI (4
ml) added and the mixture heated on a boiling wadgh for 2 hrs. Acetic acid and benzyl chloridesvéhremoved
under reduced pressure and residue treated wistheduice (100 g) the solid product was filtered araghed with
water. Product crystallized with alcohol yield =@.2

RESULTSAND DISCUSSION

Detection of OA by HPLC and LC/MS

HPLC of compound synthesized by scheme (l) wasgdestéd as comp-I showed the peak at retention 1iPn@7
min. while compound synthesized by scheme (ll)jgleged as comp-Il, eluted at retention time 16v62. Which
corroborate that comp-I and comp-Il are structyrdiifferent. Both the samples obtained from schdthend
scheme (Il) were further used for DI-Mass spectrioynanalysis. Mass analysis showed m/z 285 for lootimp-I1
and comp-ll (Fig. 3a, 4a), which suggested botho®& Il to be isomer.

Structural elucidation of OA by MS? and NMR spectroscopy

Being even mass for both comp-l & Il in DI-Masswhs postulated that none of the compounds corain
nitrogen atom in the structure. Further M&udy of comp-l1 and comp-Il was undertaken. Irgéngly both
compounds gave similar M&agment ions at m/z 270 and 285 (Fig. 3b, 2#H)NMR of comp-I showed singlet at
8.8 and 12.5 ppm while comp-Il showed singlet aBldhd 12.9 ppm. All these protons correspond & mnoton
each. These protons were exchangeable wjth Which confirms the presence of labile hydroxybtpn. Being
downfield, comp-I peak at 12.5 ppm and comp-Il pagk2.9 is basis for them to be involved in hy@mdonding
(Fig 1).H, **C and DEPT NMR spectra confirmed presence of metigoaup in both compounds, but variation in
their position defined them to be accountable $omerism.

2D NOESY experiment of comp-lI showed cross pegkaifor spatial correlation of methoxy proton aré
proton, confirming the vicinity while both the hyky groups are in vicinity with ortho to each othElowever,
methoxy proton of comp-Il did not show any suchtispaorrelation with aromatic proton (Fig 2). lorabination
with 2D NOESY other 2D NMRH-'H (DQF) and'H-**C (HMBC and HMQC) assigned all the proton and carbo
of comp-I and comp-Il precisely. The collectivealabnfirmed comp-I to be Negletein (5,6-dihydroxyréthoxy-
2-phenyl-4H-chromen-4-one) and comp-Il is genuire(8,7-dihydroxy-6-methoxy-2-phenyl-4H-chromen-4edn
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Fig. 1 1H, 13C NMR of product obtained by scheme-1; (a) and (b) and scheme-11 (c) and (d)
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177



Deepa Panhekar and Ganesh D. Mahaleet al J. Chem. Pharm. Res., 2015, 7(6):174-180

18080804 #11-14 RT: 0.32-0.41 AV: 4 SB: 2 3.00,3.00 NL: 1.25E7 18080810 #20-25 RT: 0.31-0.36 AV: 3 SB: 2 2.98,2.98 NL: 2.39E6
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Fig. 3a DI-Mass spectrometry analysis of comp | Fig. 3b ms2 study of comp-I
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Fig. 4a DI-M ass spectrometry analysis of comp |1 Fig. 4b ms2 study of comp-I1
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Table 1'H and *C NMR assignment for comp-I1 (Oroxylin A) and comp-I (Neglectein) obtained different routes

Oroxylin A

14

Negletein

HO 12 0 12
18/
17\
(6) ,7HO
OH (0] OH (6]
16 16
Position I ntegration *H (chemical shift in Multiplicﬁi\ty, Bc (chemical shift Position I ntegration *H (chemical shift in M uItipIic;ty, Bc (chemical shift
ppm) (J.Hz) in ppm) ppm) (J.Hz) in ppm)
1 - - - 155.1 1 - - - 158.1
2 - - - 132.4 2 - - - 131.9
3 - - - 150.3 3 - - - 153.2
4 - - - 105.¢ 4 - - - 105.]
5 - - - 146.5 5 - - - 153.0
6 1H 6.99 S 91.8 6 1H 6.64 S 94.9
7 - - - 182.8 7 - - - 182.7
8 - 7.59 S 105.2 8 - 6.97 S 104.8
9 - - - 163.6 9 - - - 163.7
10 - - - 131.3 10 - - - 1325
11,15 2H 8.07-8.10 m 126.8 11,15 2H 8.05-8.07 m 9.62
12,14 2H 7.54-7.60 m 129.6 12,14 2H 7.54-7.61 m 6.92
13 1H 7.54-7.60 m 130.5 13 1H 7.54-7.61 m 131.2
16 1H 12.50 S - 16 1H 12.93 S -
17 3H 3.92 S 56.8 17 1H 10.80 S -
18 1H 8.80 S - 18 3H 3.76 S 60.4

@1H-'H coupling constants.
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CONCLUSION

The present research objective was to provide upigamous synthesis and structural characterizatfddroxylin A.
When two prominent schemes were attempted to reps@roxylin A, they gave different product thaaigied.
One of the scheme [Scheme I1] resulted into Oraxwyi but with poor yield. In another scheme [Schdinthe
obtained product was Negletein, an isomer of O&sent article is solving the lacuna of structurafipng of OA
& Negletein which will be helpful for further resehers.
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