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ABSTRACT

A new flavone, 7,8,2’,3“tetramethoxyflavone (1) together with three known flavones, 5,7,2°,3~tetramethoxyflavone
(2), skullcapflavone | 2-methyl ether (3) and echioidin (4), and two known |abdane type diterpenoids 14-deoxy-
11,12- didehydroandrographolide (5) and neoandrographolide (6) were isolated from the whole plant of
Andrographis beddomei. The structural elucidation of the new compound (1) and the known compounds (2-6) have
been established by extensive 1D and 2D NMR spectral studies.
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INTRODUCTION

Andrographis beddomei C.B. Clarke(Acanthaceae) is a straggling undershurb found lyieleLankamalai Hills of
Cuddapah, Andhra Pradesh, South IndiaAbfirographis species find extensive application in tradition&dicine
in the treatment of dyspepsia, influenza, malarid aespiratory infections [2,3]. In our systemagiearch for
chemical constituents fromndrographis species [4], we have investigated the whole plam. deddomei, a plant
hitherto not examined for its chemical constituearid report herein the isolation and structuratidation of a new
flavone, 7,8,23-tetramethoxyflavone 1 besides three known flavones, 5;/32tetramethoxyflavone 2j,
skullcapflavone | 2methyl ether ) and echioidin4), and two known labdane type diterpenoids, 14-glelix 12-
didehydroandrographolid®) and neoandrographolidé)(

EXPERIMENTAL SECTION

General Experimental Procedures

Melting points were determined using a Kofler hisige apparatus and are uncorrected. UV spectrameasured

in MeOH on a Shimadzu UV-1800 spectrophotometerspBctra were recorded on a Bruker Alpha Eco ATRRFT
spectrophotometer'H and *C NMR spectra were recorded on a Bruker Avance &00 400 spectrometers
operating at 600.19 and 400.13, and 150.93, 104182, respectively using CDgwith TMS as internal standard.
'H-'H COSY, HSQC, HMBC and NOESY spectra were obtaimidg standard pulse sequences. ESI-TOFMS was
recorded in positive mode on an APl Q-STAR PULSAApplied Biosystem. Column chromatography (CC) was
performed on silica gel (Acme) finer than 200 méxl®8 mm). TLC was performed on silica gel 6Q,precoated
plates (Merck).
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Plant material

The whole plant ofA. beddomei C.B. Clarkewas collected in February 2010 at Lankamalai HilsCuddapabh,
Andhra Pradesh, South India and identified by DrM&dhava Chetty, Assistant Professor, DepartmeBiotany,
Sri Venkateswara University, Tirupati, India, whargoucher specimen (DG-105) has been deposited.

Extraction and isolation

Shade dried and powdered whole plantobeddomei (2.5 kg) was successively extracted witkhexane (3 x 9L),
Me,CO (3 x 9L) and MeOH (3 x 9Lat room temperatur@he concentrated-hexane extract on purification over a
silica gel column using-hexane-EtOAc step gradient (7:3 and 1:1) yieltlédl mg) and2 (15 mg), respectively.
The MeCO extract was defatted withhexane and the residue obtained was purified @wadlica gel column using
n-hexane-EtOAc step gradient (1:1 and 3:7) to y&I@0 mg) and4 (24 mg). The MeOH extract was soxhleted
with n-butanol and then-butanol soluble portion was column chromatograpbeer silica gel usingi-hexane-
EtOAc step gradient ( 6:4 and 3:7 ) to yiél40 mg) and (14 mg).

RESULTSAND DISCUSSION

Compoundl, isolated as pale yellow amorphous solid, showfid-eH] " peak atm/z 343.1187 in its positive ESI-
TOFMS spectrum, consistent with the molecular fdemG,gH;s0s. This was corroborated by tH&C NMR
spectrum, which showed signals for all the 19 casbpresent in the molecule. Positive Shinoda tedtthe UV
absorption maxima df in MeOH at 254 and 306 nm suggested thats a flavone derivative [5]. The IR spectrum
of 1 showed a strong absorption band at 1637 doe to conjugated carbonyl function.

The*H NMR spectrum ofl showed a sharp singlet &6.86 assigned to H-3 of a flavone moiety as ireated
with the carbon ad111.7 in its HSQC spectrum. It also showed a BlpdBC spectrum for three adjacent aromatic
protons ato 7.01 (1H, ddJ = 8.1, 1.4 Hz), 7.13 (1H, dd, = 8.1, 7.9 Hz) and 7.33 (1H, dd,= 7.9, 1.4 Hz)
characteristic of H-4 H-5 and H-6 protons of a 2 3-dioxygenated flavone [6]. A pair @irtho-coupled doublets
at 57.90 and 6.98, corresponding to one proton eacle agsigned to H-5 and H-6, respectively as thewst
HMBC correlations with C-6, C-7, C-4, C-8a; and &-£-5, C-7 and C-8, respectively in its HMBC spect
(Figure ). It also displayed signals for four methoxyl grewgid 3.93, 3.92, 3.86 and 3.84. The methoxyl groups at
03.93 andd 3.86 were placed at C-7 and C&3 they showed NOE correlations with H&6(98) and H-4(07.01),
respectively in the NOESY spectrum (Figude The methoxyl group ad 3.92 was placed at C-8 as the methoxyl
carbon resonated &61.6, which is characteristic of drtho substituted methoxyl group [6], further supported b
NOE correlation with C-7 methoxyl protons 53.93) in the NOESY spectrum. The methoxyl group 2184 was
placed at C-2as it showed cross correlations with Hé&7.33) and H-4(67.01) in the HMBC spectrum, further
evidenced by NOE correlation with H-3 in its NOESpectrum. From the foregoing spectral studiessthecture

of compoundl was established as 7,82-tetramethoxyflavone.

Figure 1: Significant HMBC (—m) and NOESY
(~--»=) correlations for compound 1

7,8, 2", 3-Tetramethoxyflavone (1)

Pale yellow amorphous solid (MeOH); mp: 110-112FCT:IR Ve 2928, 2836, 1637>C=0), 1628, 1599, 1567,
1511, 1469, 1423, 1395, 1365, 1290, 1259, 11723,11@87, 1035, 984, 954, 851, 785 tmUV (MeOH) A
(logé): 254 (4.58), 306 (4.52) nhiH NMR (600.19 MHz, CDG): §7.90 (1H, dJ = 9.0 Hz, H-5), 7.33 (1H, dd,=
7.9, 1.4 Hz, H-6, 7.13 (1H, ddJ) = 8.1, 7.9 Hz, H-§, 7.01 (1H, ddJ = 8.1, 1.4 Hz, H-9, 6.98 (1H, d,J= 9.0 Hz,
H-6), 6.86 (1H, s, H-3), 3.93 (3H, s, OMe-7), 3(3H, s, OMe-8), 3.86 (3H, s, OMé}33.84 (3H, s, OMe-2, °C
NMR: (150.93 MHz, CDG): 178.3 ¢C=0), 161.4 (C-2), 156.5 (C-7), 153.4 (Q;3150.8 (C-8a), 148.1 (CR
136.8 (C-8),125.9 (C*1124.3 (C-9H, 121.0 (C-5), 120.8 (C*p 117.9 (C-4a), 114.9 (C¥ 111.7 (C-3), 109.8 (C-
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6), 61.6 (OMe-8), 61.0 (OMe-R 56.3 (OMe-7), 55.6 (OMe*B ESI-TOFMS (positive ion modajvz (rel.int.):
343.1187 [M+H] (100) (calcd. for GH,0s+H, 343.1176).

By comparison of the spectral data with literatwedues, the known compounds were identified as253F
tetramethoxyflavone 2j [7], skullcapflavone | 2methyl ether §) [8], echioidin @) [9], 14-deoxy-11,12-
didehydroandrographolid®)[10] and neoandrographolidé)[11].

CONCLUSION

The isolation of compound constitutes the first report of the occurrence afeav and rare flavone with 7,8-
dioxygenation in ring-A and’' Z'-dioxygenation in ring-B.
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