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ABSTRACT

This study described phytochemical exarmination of flowers of Caesalpinia erista Lann. Four
flavonoid compounds have been characterized as 3, 5, 7, 3, 4'-pentahydroxy flavanone-3-O-p-D-
xylopyranosyl-7-O-¢-L-arabinopyranosyl-(1-3)-O-¢-L-rhamnopyranoside (A), 4'-hydroxy-b, 7-
dimethoxy  flavone-4'-O-B-D-xylopyrancsyl-(1-+3)-O-p-D-glucopyranosyl-(1-4)-O-e-L-rhamnopy
rancside (B) 5, 2'-dihydroxy-6, 7-dimethoxy iscflavone (C) and 3, 5, 7, 3', 4' ,5'-hexahydroxy
flavone (D) by various colour reactions, chemical degradations and spectral analysis from this plant.
Acid hydrolysis, permethylation and enzymatic hydrelysis of compounds were carried out for
identification of compounds. In this study were found to be isolated for the first time in this plant
species. Isolated compounds were screened against S, enteritidis, K. pneumoniae, P. aeruginosa
and M. lutens, bacteria and antifungal activity against F. oxisporum, A. niger and F. digitatum
fungi showed good activity. Streptomyein used as standard antibacterial agent and Grisecfulvin
used as standard antifungal agent.

Key words: Methanolic extract, column chromatography, eluates, E; values, acid hydrolysis,
permethylation, enzyme, zone of inhibition

INTRODUCTION

Plants have been and still are a rich source of many natural products in major part of India and
other countries most of which have been extensively used for traditional human health care
systems. The vast majority of people in the world takes care of themselves and uses healing plants
that have been used for hundreds of generations. India is a country of vast bicdiversity and
traditional knowledge of using herbal medicines to cure many ailments (Cordell, 1995; Farnsworth
and Soejarto, 1991; Taylor ef al., 2001). Flavonoids are plant specific secondary metabolites,
Compounds so named because they are not apparently involved in the survival of the cell. The
basic flavonoid structure is the flavan nucleus which consists of 15 carbon atoms arranged in three
rings (C6-C3-C6), which are labeled A, B and C from the degree structural variation emanates in
part from the degree and pattern of hydroxylation. methoxzylation., prenylation, or glycosylation.
These display a remarkable spectrum of biclogical activities including those that might be able to
influence processes that are dysregulated during cancer development. these include, for example,
antiallergic anti-inflammatory. antioxidant, antimutagenic antic-arcinogenic and modulation of
enzymatic activities (Craig, 1999; Harborne and Williams, 2000). Caesalpinia crista Linn.
(Asolkar et al., 2000) belongs to family Leguminesae (sub family Caesalpiniaceae). It is commonly
known as Karanjava or karanju in Hindi. It is distributed throughout India and in most tropical
countries. The root-bark 1s useful in treatment of tumour and for removing placenta. Its flower
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cures kapha and vata. The flowers are useful in treatment of colic, malaria, hydrocele, leprosy and
skin diseases. The oil from the fruits is good for treatment of indolent ulcer. The seeds are very
useful into treatment of antiperiodic, antipyretic and as tonic. The o1l from the seeds 1s useful in
convulsions and paralysis (Kirtikar and Basu, 1954). The plant family Leguminosae is
taxonomically the second largest family of flowering plants comprising about BB(Q genera
1300 species of herbs, shrubs and tress. It's divided into three sub families Papilionaceae,
Caesalpiniaceae and Mimosaceae.

Earlier workers (Rastogi and Mehrotra, 2001; Peter and Tinto, 1997; Deon et al., 1998,
Surya et al., 2004) have reported various constituents from this plant. In the present study, we
report the isolation and structure elucidation of four compounds from methanolic extract of the
flowers of this plant. Isclated compounds have been characterized as 3, b, 7, 3', 4'-pentahydroxy
flavanone-3-0-f-D-xylopyranosyl-7-O-g-L-arabinopyranosyl-(1-3)-O-¢-L-rhamnopyranoside (A),
4'-hydroxy-5, 7-dimethoxy flavone-4'-0-p-D-xylopyranosyl-(1-3)-0-B-D-glucopyrancsyl-(1-4)-O-¢-
L-rhamnopy ranoside (B) 5, 2'-dihydroxy-6, 7-dimethoxy isoflavone (C) and 3, 5, 7, 3, 4',
H'-hexahydroxy flavone. This study describes the phytochemical investigation of Caesalpinia crista
Linn and spectroscopic techniques were used in elucidation of structure of compounds.

MATERIALS AND METHODS

General experimental procedure: All the melting points were determined on a
thermoelectrically melting point apparatus and are uncorrected. The IR Spectra were recorded in
KBr disc. IV Spectra was determined on Shimadzu-120 double beam spectrophotometer in MeOH.
The IR Spectra were recorded on Shimadzu FTIR-8400 spectrophotometer in KBr disc. 'H-NMR
Spectra were recorded on Varian XL 300 MHz spectrometer in CDCIl; using TMS as internal
standard. *C-NMR Spectra were recorded on Varian XL 90 MHz spectrometer using CDCI,. The
chemical shift values are reported in ppm (8) units and coupling constant (J) in Hz. The FAB mass
spectra were recorded on a JEOL SX -102/DA-6000 Mass Spectrometer /Data System using
ArgonfXenon (6 kv) as the FAB gas. Paper chromatography on Whatman charomatography paper
No.1, thickness 0.16 mm were used. TLC on silica gel 60 F?**(0.5 mm thickness, glass plate, Merck)
and column chromatography on silica gel (silica gel 60 mesh 0.040-0.063 nm, Merck) were used.

Plant materials: The flowers of Caesalpinia crista Linn. were procured from Sagar region into
July-2008 and were taxonomically authenticated by the Department of Botany, Dr. H.S. Gour
University Sagar. A voucher specimen has been deposited (INo. DK/30/15 July 2008) in the Natural
Products Laboratory, Department of Chemistry, Dr. H.S. Gour University, Sagar (M.P.) INDIA,

Extraction and isolation: Air dried and powdered seeds (5.6 kg) of the plant were extracted with
petroleum ether (40-60°C) in Soxhlet extractor for 4 days. The flowers were successively extracted
with methanol for three days. The MeOH socluble fraction of the plant was concentrated under
reduced pressure, to yield a light brown wviscous mass (3.5 g) which was subjected to TLC
examination over silica gel-G using nBAW (4:1:5) as solvent and I, vapors as visualizing agent,
showed four spots, indicating it to be a mixture of four compounds A, B, C and D. These compounds
were separated and purified by column chromatography over silica gel using CHCL,: MeOH in
various proportions ((:10, 2:8, 6:4 and 4:10). After removal of the solvent and crystallization from
ether, above eluates yielded compound A (0.71 g), compound B (0.58 g), compound C (0.45 g) and
compound D (0.38 g), respectively.
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RESULTS AND DISCUSSION

Phytochemical investigation of flowers of Caesalpinia crista Linn led to isolation of four
flavonoids 3, B, 7, 3', 4'-pentahydroxy flavanone-3-O-B-D-xylopyranosyl-7-O-¢-L-arabinopyra
nosyl-(1-3)-O-¢-L-rhamnopyranoside (A) 4'-hydroxy-5, 7-dimethoxyflavone-4'-O-f-D-xylopy
ranosyl-(1-3)-0-p-D-glucopyrancsyl-(1-4)-O-¢-L-rhamnopyranocside (B), 5, 2'-dihydro xy-6, 7-
dimethoxy isoflavone (C) and 3, 5, 7, 3', 4', b'-hexahydroxy flavone (D) from the methanol soluble
fraction using coloum chromatography.

The structures of the isolated compound were stabilized by elemental anlysis UV, IR, 'H-NMR,
BC.INMR spectroscopy and mass spectrometry. Complete acid hydrolysis, permethylation and
enzymatic hydrolysis of flavonoid glycosides A and B was carried out to yielded aglycone and sugar
moieties, respectively,

Study of compound A: It has yellow amorphous power, m. p. 245-246°C m. . C;H,, O, [M]
714 (FABMS), Found (%) C 52.15, H 5.56, Caled for m. f. C;H;,0,, C 52.10, H 5.532. UV (MeOH)
A, nm; 278, 365, IR (KBr) v (em™); 3420, 2905, 1735, 1655, 1650, 1516, 1475, 1275, 1068, 830.
'HNMR (300 MHz, CDCL) 6 ); 11.72 (1H, s, 5-OH), 9.85 (1H, s, 3'-OH), 9.98 (1H, s, 4'-OH), 5.56
(1H, d, J Hz 10.2 H-2), 4.95 (1H, d, J Hz 10.5 H-3), 5.74 (1H, d, J 2.2 Hz, H-6), 599 (1H, d, J 2.2
Hz, H-8), 6.92 (1H, 4, J 2.3 Hz, H-2", 6.85 (1H, d, J 8.1 Hz, H-5), 6.74 (1H, d, J 8.2, Hz, H-6",
543 (1H, d, 4 7.0 Hz H-1", 4.32 (1H, d, </ 2.1 Hz,, H-2"), 3.49 (1H, m, H-3"), 3.52 (1H, m, H-4"),
3.78 (1H, m, H-5"), 557 (1H, d, J 1.6 Hz, H-1"), 4.03 (1H, dd, J 1.6, 3.6, Hz, H-2"), 3.82 (1H, dd,
J 3.6,9.0 Hz, H-3"), 348 (1H, d, J 9.0 Hz, H-4"), 3.58 (1H, m, 5'"™), 1.26 (3H, d, J 5.6 Hz, H-8"),
552 (1H, d, J 1.9 Hz, H-1"), 3.54 (1H, m, H-2""), 3.44 (1H, m, H-3"", 3.72 (1H, m, H-4""), 3.78
(1H, m, H-5"", 4.18 (1H, m, H-6""). *CNMR (90 MHz, CDCL); 8 89.1 (C-2), 77.6 (C-3), 198.4 (C-4),
165.3 (C-5), 97.9 (C-6), 168.4 (C-7), 98.9 (C-8), 163.7 (C-9), 102.5 (C-10), 128.9 (C-19, 116. 5 (C-27,
147.1 (C-39, 147.0 (C-4", 115.8 (C-5", 121.0 (C-8", 108.0 (C-1"), 81.2 (C-2", 76.9 (C-3"), 886
(C-4"), 65.2 (C-B"), 104.0 (C-1"), 78.2 (C-3"), 77.9 (C-5"), 75.6 (C-2"), 71.2 (C-4"), 62.5 (C-6"),
101.0 (C-1"), 71.2 (C-2"), 72.9 (C-3", 68.6 (C-4"M), 73.2 (C-5"").

714 [M]*, 582 [M' - xylose], 450 [M'- xylose-arabinose ], 304 [xylose-arabincse-rhamnose] *
{aglycone).

Acid hydrolysis of compound A: Compound A (756 mg) was dissolved in ethanol (15 mL) and
refluxed with 10% H,S0, (10 mL) on water bath for 7 h. The contents were concentrated and
allowed to cool and residue was extracted with diethyl ether. The ethereal layer was washed with
water and the residue was chromatographed over silica gel using CHCL.: MeOH as solvent to give
aglycone A-1, which was identified as 3, 5, 7, 3', 4"-pentahydroxy flavanone by comparison of its
spectral data with reported literature values'. The aqueous hydrelysate was neutralized with
BaCQ, and the BaS0, was filtered off. The filtrate was concentrated and subjected to paper
chromatography examination using nBAW (4:1:5) solvent system and sugar were identified as
D-xylose (R; 0.25) L-arabinose (E;0.22) and L-rhamnose (R;0.36) (by Co-PC and Co-TLC).

Permethylation of compound A: Compound A (35 mg) was dissolved in DMF (50 mlL) and
treated with Mel (5 mL) and Ag,O (25 mg) in a 150 mL round bottomed flask fitted with condenser
and refluxed for 2 days. The contents were filtered and washed with DMF. The filtrate was
concentrated under reduced pressure and hydrolysed with 10% H,S0, to give methylated aglycone,
identified as 3, 7-dihydroxy- 5, 3/, 4, trimethoxy flavanone. The aqueous hydrolysate obtained

24



Fes. JJ. Phytochem., 5 (1): 22-31, 2011

after the removal of aglycone was neutralized with BaCO, and the BaSQ, was filtered off. The
filtrate was concentrated under reduced pressure and subjected to paper chromatography on
Whatmann filter paper No.1 using n-BAW (4:1:5) as sclvent system and aniline hydrogen
phthalate as spraying agent. The methylated sugars were identified as 2, 3, 4-tri-O-methyl-D-
xylose, 2, 3, 4-tr1-O-methyl-L-arabinose and 2, 4, -di-O-methyl-L-rhamnose (by m.m.p and co-pc).

Enzymatic hydrolysis of compound A: Compound A (40 mg) was dissolved in MeOH (25 mlL)
and hydrolyzed with equal volume of almond emulsin enzyme. The reaction mixture was allowed
to stay at room temperature for two days and filtered. The hydrolysate was concentrated and
subjected to paper chromatography examination using nBAW (4:1:5) as sclvent system and aniline
hydrogen phthalate as a spraying reagent which showed the presence of D-xylose (R;0.28). The
proaglycone was dissolved in MeOH (20 mL) further hydrelyzed with equal volume of takadiastase
at room temperature as usual procedure vielded aglycone identified as 3, 5, 7, 3', 4'-pentahydroxy

flavanone and sugars were identified as L-arabinose (R, 0.22) and L-rhamnose (R, 0.36)
{Co-PC and Co-TLO).

Study of compound A-1: It has yellow power, m.p.224-225°C m. . C,,H,,0, [M'] 304 Found (%)
€ 59.19, H 3.90, Caled for m. f. C,,H,,0, C59.21, H 3.94. UV (MeOH) 4, nm; 285, 330. IR (KBr)
v_.. (lem™); 3425, 16565, 2925, 1705, 1610, 1516, 1475, 1275, 1075, 835, '"HNMR (300 MHz, CDCL,):
6);611.90 (1H, s, 3-OH},11.76 (1H, s, 5-OH), 10.52 (1H, s, 7-OH), 9.78 (1H, s, 3'-OH), 9.33 (1H,
s, 4'-CH), 5.62 (1H, d, J 10.5 Hz, H-2), 4.88 (1H, d, J 10.9, Hz, H-3),5.71 (1H, d, J 2.2 Hz, H-6),
594 (1H, d, J 2.2 Hz, H-8), 6.90 (1H, d, J 2.3 Hz, H-2", 6.72 (1H, d, J 8.1 Hz, H-5", 6.80 (1H, d,
J 8.2, Hz, H-8". "CNMR (80 MHz, CDCI, ); 8 85.2 (C-2), 77.0 (C-3), 199.0 (C-4), 165.5 (C-5), 97.6
(C-6), 168.0 {(C-7), 98.4 (C-8), 164.2 (C-9), 101.9 (C-10), 128.7 (C-1"), 1154 (C-2", 145.3 (C-3",
147.5 (C-4", 115.6 (C-B), 120.1 (C-6").

Study of compound B: It has yellow amorphous power, m. p.220-222°C, m. . C,,H,,0,, [M'] 738,
Found (%) C 55.25, H 5.66, Caled for m. f. C,,H,,0,, C 55.28, H 5.69. UV (MeOH) A _,, nm; 268,
375. IR (KBr) v_,, (em™); 3392, 2978, 2846, 2683, 1745, 1665, 1609, 1495, 1452, 1272 1025, 814.
'HNMR (300 MHz, CDCly); & 3.44 (5-OMe), 3.56 (7-OMe), 10.09 (1H, s, 4-OH), 6.58 (1H, s, H-3),
6.52 (1H, d, </ 11.2Hz, H-6 ), 6.78 (1H, d, J 1.2 Hz, H-8), 7.01 (1H, d, J 9.1 Hz, H-2), 6.94 (1H,
d,J 9.1 Hz, H-6",6.91 (1H, d, J 9.2 Hz,, H-3", 6.97 (1H, d, J 9.4 Hz,, H-59, 5.56 (1H, d, J 2.01 He,
H-1"y, 4.03 (1H, dd, J 1.6, 3.6, Hz, H-2"), 3.82 (1H, dd, J 3.6, 9.0 Hz, H-3"), 3.48 (1H, d, J 9.0 Hz,
H-4"y, 3.58 (1H, m, ", 1.26 (3H, d, J 5.6 Hz, H-6"), 547 (1H, d, J 7.6 Hz, H-1"), 3.54 (1H, m, H-
2", 3.44 (1H, m, H-3"), 3.72 (1H, m, H-4"), 3.78 (1H, m, H-5"), 4.18 (1H, m, H-6"), 4.76 (1H,
d, J 7.2 He, H-1""), 3.24 (1H, m, H-2"), 3.30 (1H, m, H-3""), 8.32 (1H, m, H-4"", 3.28 (1H, m, H-
5", YC-NMR (90 MHz, CDCL, j; 6 163.0 (C-2), 104.7 (C-3), 176.2 (C-4), 162.8 (C-b), 98.1 (C-6),
164.5 (C-7), 97.8 (C-8), 160.0 {C-9), 105.1 (C-10y, 122.7 (C-19, 127.3 (C-29, 1156 (C-39, 117.3
(C-4%, 115.9 (C-5%, 127.6 (C-6", 104.7 (C-1"), 78.5 (C-3", 78.2 (C-B"), 75.4 (C-2"M), 70.8 (C-4™), 63.9
(C-8"), 101.2 (C-1"), 71.6 (C-2"), 72.9 (C-3"), 68.3 (C-4™), 73.4 (C-5'"), 63.1 (C-8"), 103.5 (C-1"",
76,77 (C-2", 73.4 (C-3", 69.9 (C-4"), 66.4 (C-5"), 56.2 (b-OMe), 54.9 (7-OMe).738 [M] *, 606
[M*-xylose], 444 [M"-xylose-glucose], 298 [M*-xylose-glucose-rhamnose]" (aglycone).

Acid hydrolysis, permethylation and enzymatic hydrolysis of compound B was carried out by
similar method as given for compound A.
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Study of compound B-1: It has yellow power, m. p.288-289°C, m. f. C,H,,0,, [M'] 298, Found
(%) C 68,42, H 4.64, Caled for m. f. C;H,,O, C68.45 H 4.69. UV (MeOH) 4_,, nm; 266, 325. IR
(KBr) v__ (cm™); 3352, 2683, 1740, 1659, 1619, 1485, 1462, 1278 1035, 820. 'HNMR (300 MHz,
CDCl); & 3.65 (5-OMe), 3.82 (7-OMe), 10.22 (1H, s, 4'-OH), 6.65 (1H, s, H-3 ), 6.45 (1H, d, J
11.2Hz, H-6 ), 6.85 (1H, d, J 1.2 Hz, H-8 ), 7.7 (1H, d, J 9.1 Hz,, H-2", 7.8 (1H, d, J 9.1 Hz, H-8",
6.88 (1H, d, J 9.2 Hz,, H-3", 7.6 (1H, d, J 9.4 Hz,, H-5). "CNMR (90 MHz, CDCl, }; 8 160.9 (C-2),
105.2 (C-3), 175.8 (C-4), 161.4 (C-b), 96.3 (C-6), 164.1 (C-7), 96.4 (C-8), 159.5 (C-9), 108.9 (C-10),
122.5 (C-17, 126.6 (C-29, 115.3 (C-3", 117.0 (C-4), 115.8 (C-57, 126.5 (C-6", 55.5 (5-OMe), 53.8
(7-OMe).

Study of compound C: It has yellow power, m. p.273-274°C, m. f. C,,H,,0,, [M*] 314 Found (%)
C 64,91, H 443, Caled for m. f. C;H,,0, C64.95 H 445 UV (MeOH) A_,, nm; 272, 380 (+AICL,);
310, 386. IR (KBr) v__; 3450, 2975, 2838, 2276, 1735, 1644, 1563, 1325, 875, 820 cm®. 'HNMR
(300 MHz, CDCly); 6 12.16 (1H, s, 5-CH), 9.34 (1H, s, 2'-OH), 3.85 (3H, s, 6-OMe}, 3.92 (3H, s, 7-
OMe), 7.1 (1H, d, J 7.5 Hz, H-3"), 7.4 (1H, dd, J 7.5,1.2 Hz, H-4", 7.2 (1H, t, J 7.6 Hz, H-5), 8.05
(1H,d, J 7.2, 1.5 Hz, H-6'), 6.54 (1H, d, J 1.5 Hz, H-8). *CNMR (90 MHz, CDCI, ); 6 156.5 (C-2),
121.5 (C-3), 182.2 (C-4), 142.8 (C-b), 130.4 (C-6), 155.2 {C-T7), 90.5 (C-8), 153.2 (C-9), 108.5 (C-10),
119.4 (C-19, 157.4 (C-29, 116.5 (C-37, 130.4 (C-4", 119.5 (C-5"), 132.5 (C-6"), 60.85 (6-OMe), 58.5
(7-OMe).

Study of compound D: It has yellow power, m. p. 229-230°C, m. {. C ,H,,0,, [M'] 318 Found (%)
C 56.63, H 3.12, Caled for m. f. C,,H O, C 56.60, H 3.14. UV (MeOH) A__, nm; 265, 345 (+AlCl,)
315, 370 (+AICL/HCI) 313, 366. IR (KBr) v __ 3428, 2886, 2835, 1730, 1649, 1508, 1433, 1360,
1245, 1064, 850, 819 em™". 'HNMR (300 MHz, CDCLy); 8 11.23 (1H, s, 3-OH), 12.09 (1H, s, 5-OH),
11.89 (1H, s, 7-OH), 11.15 (1H, s, 3'-OH), 11.31 (1H, s, 4'-OH), 11.98 (1H, s, 5'-OH), 6.20 (1H, d,
J 2.3 Hz, H-6 ), 6.54 (1H, d, J 2.2 Hz, H-8), 7.35 (1H, s, H-2"), 7.31 (1H, s, H-6' ). *CNMR (90
MHz, CDCL, 3; § 147.5 (C-2), 135.8 (C-3), 170.2 (C-4), 104.5 (C-5), 158.6 (C-6), 100.1 (C-7), 166.2
(C-8), 96.5 (C-9), 163.1 (C-10j, 1254 (C-19, 108.5 (C-29, 147.0 (C-39, 136.9 (C-4"), 145.8 (C-5),
109.0 (C-6").

Compound A has m. p.245-246°C, m. f. C;,H,,O,,, [M'] 714 (FABMS). It gave positive Molisch
{Mann and Saunders, 1999; Shinoda 1928) tests showing its flavanoidal glycosidic nature. Its UV
spectrum showed absorption bands at 278 and 365 nm suggesting it to be flavanone. Its IR
spectrum showed bands at 3400 (-OH}), 2905 (C-H saturated), 1738 (>C=0 «-B unsaturated), 1610
(aromatic ring system), 1068 (glycosidic linkage), 835 em™'. In 'H-NMR spectrum of compound A,
five doublets 5.56 (1H, d, J 10.2 Hz), 4.95 (1H, d, J 10.5, Hz), § 6.92 (1H, d, J 2.5 Hz), & 6.85 (1H,
d, J 80 Hz) and 6 6.74 (1H, d, J 82 Hz) were assigned to H-2, H-3 H-2'| H-& and H-&
respectivelyd. Two singlets at & 5.74 and & 5.99 due to H-6 and H-8 protons (Liang et al., 1993;
Cordero et al., 2000). Three singlets at 8 11.72, & 9.84 and & 9.98 were assigned to -OH groups at
(-5, C-3" and C-4' positions. The anomeric proton signals at & 5,43 (1H, d, J 7.0 Hz, H-1"), & 5.57
(1H,d,J 1.6 Hz, H-1") and & 552 (1H, d, </ 1.9, Hz, H-1"") were assigned to H-1" of D-xylose and
H-1"of L-rhamnose and H-1"" of L-arabinose respectively. In 'H-NMR spectrum, coupling constant
of J,, (7.0 Hz) value of anomeric proton of D-xylose, confirmed 8 configuration of D-xylose while
coupling constants of J,, (1.6 Hz) and J,, (1.9 Hz) values of anomeric protons of L-rhamnose

and L-arabinse confirmed ¢ configuration of L-rhamnose and L-arabinse (Rao ef al., 1999;
He et al., 2005).
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Acid hydrolysis of compound A with 10% ethanolic H,50,gave aglycone A-1, m. p. 224-225°C)
mf. C H,,C,, [M]* 304 (FABMS;), identified as 3, 5, 7, 3', 4'-pentahydroxy flavanone by comparison
of its spectral data with reported literature values (La ef al., 2008; Mabry et al., 1970; Harborne and
Mabry, 1982; Lederer and Lederer, 1947). The aqueous hydrolysate obtained was neutralized with
BaCQ, and the BaS0, was filtered off. The filtrate was concentrated and subjected to paper
chromatography (Whatman charomatography paper No. 1, thickness 0.16 mm) showed the
presence of D-xylose (R, 0.25), L-arabinose (R; 0.21) and L-rhamnose (R;037). Quantitative
estimation of sugars carried out by the procedure of Mishra and Mchan Rao (1960), revealed that
all the three sugars were present in equimolar ratio (1:1:1). Periodate oxidation of compound A,
confirmed that all the sugars were present in the pyranose form (Hirst and Jones, 1949),

The position of the sugar moieties 1n compound A were determined by permethylation
{(Hokomorni) followed by acid hydrolysis, yielded methylated aglycone and methylated sugars. The
methylated aglycone was identified as 3, 7-dihydroxy b, 3', 4-trimethoxy flavanone, confirmed that
the C-3 -OH and C-7 -OH positions of aglvecone were involved in glycosidation. The methylated
sugars were identified as 2, 3, 4-tri-O-methyl-D-xylose 2, 3, 4-tri-O-methyl-L-arabinose and 2, 4-di-
O-methyl-L-rhamnose by paper chromatography with authentic sample.

Therefore it was concluded that the C-1"" -OH of L-arabinose was linked with C-3"" of
L-rhamnose, C-1"" of L-rhamnose was attached with -OH group at C-7 position of aglycone and
C-1" of D-xylose was attached with -OH group at C-3 position of aglycone. The inter glycosidic
linkage (1-3) was found between L-arbinose and L-rhmnose (Petek, 1965).

Enzymatic hydrolysis (Harborne, 1965) of compound A with almond emulsin hberated D-xylose
indicating the presence of B-linkage between D-xylose and proaglycone. Proaglycone on further
hydrolysis with takadiastase enzyme, liberated L-arabinose, followed by L-rhamnose, suggesting
the presence of ¢ -linkage between L-arabinose and L-rhamnose as well as between L-rhamnose
and aglycone. Thus the compound A was identified as 3, 5, 7, 3/, 4'-pentahydroxy flavanone-3-O-f3-
D-xylopyranosyl-7-O-¢-L-arabinopyranoesyl-(1-3)-O-¢-L-rham nopyranoside.

Compound B has m. p.298-300°C, m. f. C,,H,0O,,, [M'] 738 (FABMS). It gave positive Molisch
and Shinoda tests showing its flavonoidal glycosidic nature. Its UV spectrum showed absorption
bands at 268 and 375 nm suggesting its flavonoidal nature. Its IR spectrum showed absorption
bands at 3392 (-OH), 2846 (-OMe) 2978 (C-H saturated), 1745 (>C=0 «-f} unsaturated), 1609
(aromatic ring system), 1028 (glycosidic linkage), 814 em™. In 'H-NMR spectrum of compound B,
three singlets at & 6.58, 6 6.52 and & 6.78 were assigned to H-3, H-6 and H-8 respectively. four
doublets at 6 7.01, 6 6.91, & 6.97 and 6 6.94 were assigned to H-2', H-3', H-5' and H-8' respectively
Two signals at 6 2.44 and & 3.56 were found due to two methoxy groups at C-5 and C-7 positions.
The anomeric proton signals at 8 556 (1H, d, J 2.01 Hz, H-1"), 8 547 (1H, d, J 7.6 Hz, H-1"") and
0 4.76 (1H, d, J 7.2 Hz, H-1"") were assigned to H-1" of L-rhamnose, H-1" of D-glucose and H-1""
of D-xylose respectively. In 'H-NMR spectrum, coupling constants of J, , (7.2 Hz) and J, , (7.5 Hz)
values of anomeric proton of D-xylose and D-glucose confirmed P configuration of D-xylose and
D-glucose while coupling constants of J,, (2.01 Hz) value of anomeric proten of L-rhamnose
confirmed the ¢ configurations of L-rhamnose.

Acid hydrolysis of compound B with 10% ethanolic H,50,gave aglycone B-1, m. p. 287-288°C)
m. f. C.H,,0,, [M]" 288 (FABMS), identified as 4'-hydroxy-5, 7-dimethoxy flavone by comparison
of its spectral data with reported literature values (Kao ef al., 2004). The aqueous hydrolysate was
neutrahzed with BaCO, and the BaS0O, was filtered off. The filtrate was concentrated and subjected
to paper chromatography (Whatman charomatography paper No. 1, thickness 0.16 mm) showed
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the presence of D-xylose (R, 0.25), D-glucose (R, 0.18) and L-rhamnose (E; 0.37). Quantitative
estimation of sugars was carried out by the procedure of Mishra and Mohan Raoc (1996), revealed
that all the three sugars were present in equimolar ratio (1:1:1). Periodate oxidation of compound
B, confirmed that all the sugars were present in the pyranose form.

The position of the sugar maoieties in compound B were determined by permethylation followed
by acid hydrolysis, yielded methylated aglycone and methylated sugars. The methylated aglycone
was identified as 4'-hydroxy B, 7-dimethoxy flavone confirmed that glycosidation was involved at
C-4' -OH position of the aglycone. The methylated sugars were identified as 2, 3, 4-tri-O-methyl-D-
xylose, 2, 4, 6-tr1-O-methyl-D-glucose and 2, 3-di-O-methyl-L-rhamnose (by Co-PC). Therefore it
was concluded that the C-1"" -OH of D-xylose was linked with C-4" of D-glucose, C-1" -OH of
D-glucose was attached with C-4" position of L-rhamnose and C-1" of L-rhamnose was attached
with C-4' -OH position of aglycone. The interglycosidic linkages (1-3) and {1-4) were found
between D-xylose and D-glucose as well as between D-glucose and Li-rhamnose.

Enzymatic hydrolysis of compound B with almond emulsin liberated D-xylose followed by
D-glucose suggesting the presence of f-linkage between D-xylose and D-glucose. Proaglycone was
further hydrolysed with takadiastase liberated L-rhamnose suggesting the presence of « -linkage
between L-rhamnose and aglycone. Therefore, the compound B was identified as 4'-hydroxy-5,
7-dimethoxyflavone-4'-O-p-D-xylopyranocsyl-(1-3)-O-p-D-glucopyranosyl-(1-4)-O-¢-L-
rhamnopyrancside.

Compound C has m. f. C,;H,,0,, m. p. 273-274°C, [M]* 314 (FABMS). It gave positive Shinoda
tests showing its flavonoidal nature. Its UV spectrum showed absorption, at 272 and 392 nm
suggesting it to be isoflavone. [ts IR spectrum showed bands at 3350 (-OH), 2975 {(C-H aromatic),
1735 (»>C=0 «-p unsaturated), 1605 (aromatic ring system), 875 and 820 em™. In 'H-NMR
spectrum of compound C showed four proton singlets at 6 6.92 (1H, d, J 6.5 Hz), 6 6.95 (1H, d, J
6.8Hz), 86.95(1H, d, J 6.8 Hz) and & 7.05 (1H, d, J 6.90 Hz) were assigned to H-3', H-4" and H-&',
H-6¢', respectively. Two singlets at & 3.84 and & 3.92 confirmed the presence of -OMe groups at C-6
and C-7 positions. Thus, the compound C was characterized as b, 2'-dihydroxy-6, 7-dimethoxy
isoflavone by comparison of its spectral data with reported literature values (Ayatollahi et al.,
2004).

Compound D has m. f. C,;H,,0,, m. p. 225-226°C, [M]" 318 (FABMS). It gave positive Shinoda
tests showing its flavonoidal nature. Its UV spectrum showed absorption, at 265 and 345 nm
suggesting it to be flavone. Its IR spectrum showed bands at 3415 (-OH), 2854 (-Ome), 2885
{C-H aromatic), 1686 (>C=0 «-p unsaturated), 1640 (aromatic ring system), 1064, 850 and 819
em™". In '"H-NMR. spectrum of compound D showed two singlets at 6.23 (1H, d, J 2.0 Hz) and 6.51
{1H, d, J 2.2 Hz) were assigned H-6 and H-8 and singlets at 6 7.35 (1H, d, J 6.0 Hz) and & 7.31
(1H, d, J 6.5 Hz) were assigned to H-2', H-6' protons respectively. Therefore compound C was
characterized as 3, 5, 7, 3', 4', B'-hexahydroxy flavone by comparison of its spectral data with
reported literature values (David ef al., 1996),

Antimicrobial activity of above compounds was evaluated against various bacteria and fungi.
The results reported in Table 1 showed that Compound A was found highly active against
5. enteritidis bacteria and less active against K. preumoniae bacteria. Compound B was found
highly active against K pneumoniae bacteria and showed less activity against P. aeruginosa.
Compound C more active against M. lutens bacteria less activity against S. enteritidis. Compound
D showed good activity active against P. aeruginosa bacteria and less active against S. enteritidis.
In case of antifungal activity, the compound A and B more active against Fusarium oxisporum.
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Table 1: Antibacterial and antifungal activity of compounds

Diameter of zone of inhibition (mm})

Bacterial species Compd A (100%) Compd B (100%) Compd C (100%) Compd D (100%) Std* (100%)
S. enteritidis 14.35 12.55 10.40 11.02 17.58
M. lutens 10.23 11.85 16.64 11.80 19.80
K. pneumoniae 9.85 17.60 12.05 12.50 21.50
P. Aeruginosa 13.45 11.30 14.90 15.20 19.00

Diameter of zone of inhibition (mm})

Fungal species Compd A (100%) Compd B (100%) Compd C (100%) Compd D (100%) Std** (100%)
P. digitatium 10.5 14.90 10.85 14.91 16.8
F. oxysporum 154 18.01 12.00 13.7 21.0
A, nuger 11.6 12.50 12.54 - 15.2

*Streptomycin used as standard antibacterial agent. **CGriseofulvin used as standard antifungal agent

Compound A H OH
OH
H o O
H
TN
HO ™ on
Compound B
Compound C Compound D

Fig. 1: Flavonoid compounds isolated from Caesalpinia crista Linn.

Compound C more active against Aspergillus’s niger. Compound D showed good activity against
Fenicellium digitatum and not active against Aspergillus’s niger fungi. Therefore these compounds
may be used as therapeutic agent in diseases caused by these microorganisms (Fig. 1).

ANTIMICROBIAL ACTIVITY OF COMPOUNDS

The antimicrobial activity of compound A, B, C and D were determined by Filter Paper Disc
Diffusion Method (Maruzella and Henry, 1958). The various bacterial species were first incubated
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at 45°C for 48 h. The sterile filter paper discs (6 mm) were soaked with standard antibacterial agent,
and various test samples and were dried at 50°C. The disc were then placed on soft nutrient agar
(2%) petri plates previously seeded with suspension of each bacterial species. The diameters of zone
of inhibition were measured at 37+1°C after 24 h. For fungal activity Saeboards broth media
{Vincent and Vincent, 1944) with 4% agar was used for the preparation of plates and incubated
with spores and mycelium suspension of fungi obtained from one week old culture. The diameter
of zone of inhibition were measures at 28+1°C after 48 h. The results are recorded in Table 1.
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