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Isolation of New Chalcone from the Leaves
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A new chalcone, 2'-hydroxy-4' 6'-dimethoxy-3,4-methylene--
dioxy chalcone (1) together with two known flavonol glycosides,
kaempferol-3-O-D-glucopyranoside (2) and kaempferol-3-O-a-L-
rhamnoside (3) were isolated from the leaves Bauhinia variegala.
The structure of 1 was elucidated by ESIMS, UV, ID and 2D NMR
spectroscopy including COSY, HSQC and HMBC ' experiments.
These compounds were found to display. interesting antifungal ac-
tivity against Aspergillus niger and Candida albacans.
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INTRODUCTION

Bauhinia variegata (Caesalpeniaceae) a small size tree, is widely distributed
throughout the greater part of India and is used in traditional medicine in the
treatment of snake-bite, tumours, antipyretic, skin diseases, leprosy, asthma' 2,
Earlier phytochemical investigations™ were limited to the isolation and charac-
terization of few flavonoids only. The present paper reports the isolation and
characterization of a new chalcone, 2’-hydroxy-4",6-dimethoxy-3,4-methylene-
dioxy chalcone (1) together with two known flavonol glycosides, kaempferol-3-
O-B-D-glucopyranoside (2) and kaempferol-3-O-a-L-rhamnoside (3). These
compounds exhibit antifungal activity.

EXPERIMENTAL

The 'H and '"C NMR spectra were recorded on a Bruker AC-400 MHz
spectrometer using TMS as internal standard. UV and IR spectra recorded on
Shimadzu UV-240 and Perkin-Elmer 240C instrument, respectively. The mass
spectra were recorded on APl Q-STAR PULSA of applied biosystems. All the
compounds were tested for their antifungal activity against Aspergillus niger and
Candida albicans. ,

The leaves of Bauhinia variegata were collected in December 2000 from the
Tirumala Hills, Tirupati, India and a voucher specimen (CVR-006) was deposited
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in the Herbarium of the Department of Botany, Sri Venkateswara University,
Tirupati. The air-dried and powdered leaves (1.9 kg) were successively extracted
with acetone and MeOH. The acetone and MeOH extracts on purification over a
silica gel column individually using n-hexane/EtOAc and EtOAc/MeOH step
gradient yielded 1 (30 mg), 2 (27 mg) and 3 (15 mg), respectively.

2’-Hydmxy«-4’,6'-dimethoxy-3,4-methylenedi0xy chalcone (1): Pale yel-
low solid; m.p. 164-166°C; UV (MeOH): Ay (108 €) 250 sh (3.28), 304 (3.46),
375 (3.54) nm; (MeOH + NaOMe) 284 sh, 324, 324, 433 nm; (MeOH + NaOAc¢)
950 sh, 304, 375 nm; (MeOH + AICly) 264,310,420 nm; (MeOH + AICl; + HCD
264. 310, 420 nm; IR (KBr): Viax 1750 (—OH), 1620 (>C==0). 1580, 1555,
1506. 1460, 1430 and 1296 cm~': 'H NMR (400 MHz, CDCl3) (Table-1); e
NMR (75 MHz, CDCly) (Table-1); EIMS: m/z 328 (M*) (100), 301 (20), 207
(45), 181 (55), 180 (30), 175 (5), 152 (25). 148 (75)° 147 (15), 146 (10). ESIMS
(m/z): 329.106 (M* +H for C,gH,70s. for 3290.3263). '

 TABLE-I | ,
I* AND 3Ct NMR SPECTRAL DATA OF COMPOUND 1

Position & 83 mult (J = Hz) HMBC COSY NOESY
i 130.0
2 1066 7.04,1H.d(1.6) C-3.C-4,C-6,C-7 H-6 H-7.H-8
3 1483
4 149.5
5 1086 680 1H.d(8)  C-1.C3.C-4.C6 H-6 H-6
6 1250 7.07. 1H, dd (1.6, 8)C-2,C-4,C-5.CT H-2, H-5 H-5.H-7
7 1424 7.73,1H.d(155) C-1,C-2.C-6,C-8.C-9 H-8 H-2, H-6. H-11
8 125.5 7.68, 1H.d(15.5) C-1.C-1"C-7.CH H-7 H-11M H-2, H-6
9 192.4
10 101.5 S5.99,2H.s C-3.C-4
1 55.5 3.80,3H.s C-6’
12 558 3.88,3H,s C-4'
v 106.3
2 168.4 14.34,1H,s c-1,C-2.C-%
3 918 607.1H.d(24) C-1"C2.C-4,C5  HS H-12
& 1660
5’ 912 593.1H.d (24) C-I'.C3.C-4,C6 HY H-11, H-12
6 162.4

*CDCl3, 400 MHz:  CDCl3. 75 MHz
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RESULTS AND DISCUSSION

Compound 1 was obtained as pale yellow needles, m.p. 164-166°C. It was
analyzed for CgH;¢0s which is consistent with the presence of a [M +H]" ion
as m/z 329.1016 in its ESIMS spectrum, which was further corroborated by the
appearance of all the 18 carbon signals in its proton decoupled '*C NMR
spectrum. The UV absorption at 250, 309 and 375 nm and colour reactions
suggested that 1 was a chalcone derivative® °. Addition of sodium acetate did not
cause any shift of the UV absorption maxima indicating the absence of a free
hydroxyl at C-4°. A bathochromic shift of 45 nm in band 1 UV absorption
maximum with AICIyHCI and a downfield signal at & 14.34 in i@,lH NMR
spectrum revealed the presence of a chelated hydroxyl. The IR spectrum showed
two strong absorption bands at 3250 and 1620 cm™ due to hydroxyl and
conjugated carbonyl functions, respectively. ... . .. .

The proton NMR spectrum of 1 showed a pair of AB doublets (J=15.5 Hz)
at 8 7.73 and 7.68 consistent with trans-olefinic protons of a chalcong moiety'°.
It also exhibited two methoxyl signals at & 3.88 and 3.80 and they were placed
at C-4’ and C-6’, as they showed NOE cross peaks with H-3’, H-5" and H-5"
protons, respectively in its NOESY spectrum, further supported by 3J correlation
of these methoxyl protons with C-4" and C-6" in its HMBC spectrum (Fig. 1).
The signals at 6 6.07 (1H, d, J =2.4 Hz) and 5.93 (1H, d, J = 2.4 Hz) correspond
to 35" protons, respectively of a 2'.4°.6"-trisubstituted ring-A of a chalcone
moiety''. The presence of three aromatic proton signals at § 7.07 (1H, d, I = 1.6
Hz). 7.04 (1H, dd. I = 8.0, 1.6 Hz) and 6.80 (1H, d, ] = 8.0 Hz) in the '"H NMR
spectrum of 1 were assigned 10 protons at 2, 6 and 5 positions of ning B. A strong
two proton singlet at § 5.99 was attributed to a methylenedioxy group at 3 and 4
positions, further evidenced by the presence of two strong 3J correlations with
C-3 and C-4 in its HMBC spectrum. The 'H and *C NMR spectral assignments

Fig. 1. Significant HMBC (—) and NOESY (&) correlation of 1
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were confirmed by 'H-'H COSY. HSQC and HMBC studies. The structure
assigned for 1 was further supported by its EIMS which showed the molecular
ion peak at m/z 328 and retro-Diels-Alder fragments at m/z 181, 180, 148 and
146 besides other sngmﬂcam fragments at 301, 207, 175, 152 and 147. Thus from
the foregoing spectral studies compound 1 was characterized as 2’-hydroxy-4"-6'-
dimethoxy-3,4-methylenedioxy chalcone (1).

The structures of the known compounds 2 and 3 were established by
comparison with the literature data'> 1.

Antifungal activity

These compounds were found to display interesting antifungal activity by filter
paper disc method'®. The tests were carried out by taking 5 mm diameter filter
paper disc against Aspergillus niger and Candida albacans (Table-2).
Graseofulvm was aﬂm teﬂted under %nmﬂlar condmons for mmpanson

R TABLE 2
’ ANTEFUNGAL ACT IVITY OF THE COMPOUNDS
S. No. Microorganism P {(ppm} 1 2 3 GF
1. Aspergillus niger 25 4t 4+ s et
50 i A+t At et
2. Candida albiacans 22 -t -+ 4+ ot
50 4+ 4  amy b

Inhibition zone diameter in mm: +++: 20-25;  ++++: 26-32; GF: griseofulvin.
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