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weinsnenulassanuainazannifanduiioausauenasiandnae 5 a3 (-M) lassaives

mnnnadinnzideyadiaimaiianismuninsalndizu 1D ('H, °C NMR waz DEPT) usz 2D NMR

(HMQC, HMBC, COSY uaz NOESY) miu'%qﬂ%?q”amﬂmﬂNaﬁumﬁiﬂﬂﬂmaaummLﬂuﬁmia

W RaNzISITAa KB (N2159709U7n) MCF-7 (u215391e1a) NCI-H187 (Nz159daq) uazioaadsnd (Vero

cells) WU31a13 A uaasnnuduindalsasuzisaniia MCF-7 @au6 IC,, = 50.93 uM uazluiduny

AoLraaUINgd &3uans B waaInNuIuNudaloaanziSI79a KB, NCI-H187 was Vero cells @386

ICy, = 63.64, 114.44 Uae 28.44 uM AWRAU Lazans H uaadanudunsdairasuziSITha KB 6o

f1 IC5, = 110.23 pM

ANAAN : §1T7, LRaauIA; ANNLTuRNsaAaas: NziS9taIUn; WxSauduy; visslea



LANRIILULUURNNELRY 2/2

Abstract

Project Code: MRG5980241

Project Title : Bioactive Constituents from the Fruits of Millettia leucantha and
the Stem Barks of Knema globularia (Lam.) Warb

Investigators : Dr. Uraiwan Sriphana Roi Et Rajabhat University
Assoc. Prof. Dr. Chavi Yenjai Khon Kaen University

E-mail Address : uraiwan_s49@yahoo.com

Project Period : 2 years (2 May 2016 — 1 May 2018)

The chemical constituents from the fruits of Millettia leucantha and stem barks of Knema
globularia (Lam.) Warb gave 13 compounds. Eight known flavonoids (A-H) from M. leucantha Kurz
and five compounds (I-M) from K. globularia (Lam.) Warb were isolated. All structures were
elucidated on the basis of 1D ('H, °C NMR and DEPT) and 2D NMR (HMQC, HMBC, COSY and
NOESY) techniques. All isolated compounds were evaluated for their cytotoxic abilities against three
human cancer cell lines, including KB (oral human epidermal carcinoma), MCF-7 (breast cancer),
NCI-H187 (human small cell lung cancer) and the Vero cell line (African green monkey kidney).
Compound A exhibited moderate cytotoxic activity against the MCF-7 cell line with an 1Cg, value of
50.93 uM while this compound showed no cytotoxicity against Vero cells. Compound B exhibited
cytotoxicity against KB, NCI-H187 and Vero cell lines with 1C5, values of 63.64, 114.44 and 28.44
UM, respectively. Compound H showed weak cytotoxicity against KB cells with an IC;, value of

110.23 pM.

Keywords : Millettia leucantha, Knema globularia; cytotoxicity; KB; MCF-7; NCI-H187
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Tud A.4. 2014 Derese S.uazAm’ 3’1ald'mﬂ'ml,ammiu%igﬂﬁ%”mLﬂﬁaﬂi’méfumﬁi WURT
Yﬁim\lﬂ 3 81378 afrormosin (1), wistin (2) Wae chrysin (3)

lud a.q. 2011 Rayanil K wazae’ anuMIAnEnaIfUIznaunAindusTI Wuss
Ina 1 &13@e millettinol (4) wazanImaeenulasaouds 6 side medicarpin (5), 4-hydroxy-3-
methoxy-8,9-methylenedioxypterocarpan (6), 5,4'-dihydroxy-7,8-dimethoxy-isoflavone (7), physcion (8),
(R)-(-)-mellein (9) waz isoliquiritigenin (10) Y1813 4, 5, 6 LAz 8 nagauaNULduRudalTaaNziSITHe
NCI-H187, BCA-1 uaz KB WUIN&T 4 uaadinnaidunudainaauziseoia BCA-1 ¢aa@n IC,, = 3.44
Hg/mL

lud a.e. 2010 Chatsumpun M wazame” MpuwMIAnENaIfUsznaunAiIngIuana
WEULENRZTLAAINAWRIDT W‘]_Jmiﬁfdmm 5 81378 (—)-maackiain (11), syringic acid (12), 4-hydroxy-3-
methoxybenzoic acid (13), (-)-balanocarpol (14) L8z (+)-diptoindonesin D (15)
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Tud ./ 2006 Takahashi M uazAms’
RNULENRLBIANINNAURITT WUANTLAA 2 ’13@8 millettilone A (16) ez millettilone B (17) wazEN LAY
Nonulasanua 6 ashe 3R-claussequinone (18), pendulone (19), secundiflorol | (20), 3,8-
dihydroxy-9-methoxypterocarpan (21), 3,10-dihydroxy-7,9-dimethoxypterocarpan (22) iaz formononetin
(23) W85 pendulone (19) UFAINNBELES leishmanicidal #28AN ICs = 0.7 pg/mL

lud a.¢. 2003 Phrutivorapongkul A wazaoie' . TpauwnIdnsadfdsznaumaainngin
FNARLIULaNIBaNNLURaNAUIIDT wumiagw”uﬁmjmﬂﬂuﬁmm 6 §13fa  2',4'-dimethoxy-3,4-
methylenedioxychalcone (24), 2'-hydroxy-3,4,4',6'-tetramethoxy-chalcone (25), 2'.4',6'-trimethoxy-3,4-
methylenedioxydihydrochalcone (26), dihydromilletenone methyl ether (27), 2,4,6,B-tetramethoxy-3',4'-
methylenedioxychalcone (28) L8z 2'.4',6'-trimethoxy-3,4-methylenedioxychalcone (29) wazE WA lan

NINNA 5 81308 karanjin (30), lanceolatin B (31), desmethoxykanugin (32), 3'.4'-methylenedioxy-7-

methoxyflavone (33) iLas 3',4'-methylenedioxy-5,7-dimethoxyflavone (34)
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12) R, =COOH, R, = OH, Ry = OMe
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HO 0 17) 3
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34) R, = H, R, = OMe
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acid A (35) Waz kneglobularic acid B (36) LLa:immumﬂmjnéju acetophenone 1 81378 kneglobularone
A (37) uazansiaeonulasaouds 4 asfe 3-(12-phenyldodecyl)-phenol (38), 3- undecylphenol
(39), 6-tridecylsalicylic acid (40) L8z kneglomeratanone A (41) Lfiaﬁ’lmiﬁzm;\l@]vLiJﬂﬂaa‘lJm’l&lLﬂu‘ﬁmia
WIaaNzt39TAa KB, MCF-7, NCI-H187 uaz Vero cells wuinans 37 ﬁqw%ﬁwuﬂmalum‘nmmmmLf]u
Wudalrasuzi59Tia NCI-H187, KB uaz Vero cell lines @281 IC,, = 8.23—13.07 ug/mL

Tud A 2000 Mei W. uazame 3'1mmmswumaagw"’uﬁ‘n@uﬂmbuaﬂﬁﬂiznauéﬁsJ
kaempferol-3-O-f3-D-glucopyranoside (42) Lz quercetin-3-O-B-D-glucopyranoside (43) uazluil 2002""
ﬁmsiw:munwnmnmsu’%qnﬁﬁulﬁuﬁﬂ 8 &3 Usznauay taxifolin (44), luteolin (45), catechin (46),
sulfuretin (47), proanthocyanidin (48), 7-megastigmene-3,6,9-triol (49), 3 -sitosterol (50), W&z daucosterol

(81)
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40) R1 =COZH, R2=H,n=10 41) R1=COCH3, R2= OH, R3=R4=H,n=6
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3. ABMINARBIUALINTOKA
31 MIENAEIINHAAKAST

VNEIUNRUBIRUENTS (M. leucantha Kurz) an&y Aaasliuws nniwihanualiazBoads
iwin'le 5 Alansy danutiasavinazasLanLm (hexane) U3u1617 3 807 31U 3 A3 ASIAT 3 T
wiunsanagaminaua shasazaedileldsanous ldsuananenuianian (Crude hexane) HNmtin
32 N3 uEMnmaadsdvhazasiefinasian Uunas 3 803 $1n 3 a3 thmsazansiilelszmne
wisldsnariansnuiefinazfiaa (Crude EtOAC) Hnein 30 n3u urmnfindadisdarinazansiuniues
U3u1as 3 a3 $1mn 3 a1 thasazanefileluszimous e uananuiuniues (Crude MeOH)

WMTn 45 N3 (3UN 5)

Dried fruits of M. leucantha (5 kg)

hexane x 3
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(32 9)
_ EtOAc x 3
l \
Crude EtOAc Marc
(30 9)
_ MeOH x 3 »
Crude MeOH Marc
(45 g)
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AIRZANLLANADZTLAN F1UI% 3 AT 2 A9 WNRITATAUN LA W I RUURS A EIURNARLIULAT A0S TIaa



(Crude EtOAC) %t 122 N3N WTNINAAREAIBAITIAZABLUNIBER S 3 8AT 2 ATI HR1TAZANY

flaluszinouds lesuananoniumuen (Crude MeOH) $ntin 90 niw (3U1 6)

Dried Stem Bark of K. globularia (2.0 kg)

‘ hexane x 2
[ ] |
Crude hexane Marc
(30 g) EtOAc x 2
Crude EtOAc Marc
(122 g) MeOH x 2
Crude MeOH Marc
(90 g)
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E‘].I‘YI 6 LNBNINIIRNALURaNAULRDALTA
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3.3 nIsgndNs mswgaﬁfmsaa%’wuazmiﬂmaaum’mLﬂuwamamaamaomsuiqﬂﬁﬁ
v kg
LLEJﬂv[.ﬂil’]ﬂNaGI%ﬁ’]ﬁi
Qs a a v o a nf‘;/ a
UIRIBINARYUIULDNADEDLANUDINAIGURITT (30 NTN) 3J'1LLilﬂﬁ’]’iu%ﬁﬂ'ﬁ@’)mﬂﬂuﬂﬂ’]diﬂi&l’]
Insn3 A 8% column chromatography (CC) L&z preparative thin layer chromatography (PLC) Wy

o

mmmLmﬂmsu%qﬂﬂﬁﬁwm 8 &3 flaa1s A-H '“Jmmzﬂmaa%’ﬂd"uadmiu%qﬂ%ingwm@hﬂmﬂﬁﬂ
mamuninsalnd 1w 1D (H uaz °C NMR) uaz 2D NMR (HMQC, HMBC waz COSY) wudwmm’%qwﬁg
YIWua 8 a3 LﬂumiijWmIauaU@TLLa:mUﬁmﬁmmﬂmm’fwuﬁa fia 3,2'-dihydroxy-4-methoxy-4'-
prenyloxy chalcone (A), pongamol (B), karanjin (C), furano[2",3":7,8]flavone (D), 3,7-dimethoxyflavone
(E), 3,3'-dimethoxyfurano[2",3":7,8]flavone (F), pongapinnol C (G) 8z 3,6-dimethoxyfurano

& &

[2",3":7,8]flavone (H) (gﬂﬁ 7) mmfuﬁwmsu%qw%m%mdﬂﬂ‘nmaummLﬂuﬁw@iamaa(mﬁwﬁmmﬂ
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Vero cells @861 ICy, = 63.64, 114.44 LAz 28.44 uM MUSIAU wanNBNUINEIWa1 1% H uaadnny

WuiwdalrasuziSisia KB @261 IC, = 110.23 uM

OCHL OH

OH O
e C ayt
"o OCHj o

A

O
C R'"=0CH;, R?=R®=H E
D R'=R?=R%®=H
F R"=R3=0CH;, R?=H
G R'=0CH;, R?=H, R®=OH
H R'=R?=0CH; R®=H
3N 7 Iﬂida%"]d“l]E]\‘lﬁ’]i‘l_l%q'ﬂ%iﬁLLEIﬂvL@%/’ﬂ’mNaﬁuﬁ’]‘ﬁi
A1319N 1 mmLfluﬁmiaLmaﬁwzﬁwadmsu%qﬂ%{(A-H) IMNNAAURITI
[ a 1 6 <
N ANNLWNHABLITAANLLII (IC,,, UM)
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KB MCF-7 NCI-H187 Vero cells
b b . . a
A ND 50.93 ND inactive
B 63.64 inactivea1 114.44 28.44
C inactive” inactive” inactive” inactive”
D ND” inactive” ND” inactive”
E ND” inactive” ND” inactive”
F inactiveﬁl inactivea inactiveﬁl inactiveél
G inactive’ inactive’ inactive’ 6.00
H 110.23 inactive inactive” inactive”
Ellipticine 8.97 9.54 4.22
Doxorubicin 1.07 17.24 0.40
Tamoxifen 19.41

%inactive at > 200 uM; bND = No Data
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Two known chalcones (1-2), five known flavonol derivatives (3 and 5-8) and one flavone (4) were isolated for the first time from fruits of
Millettia leucantha Kurz. In addition, 5 was found for the first time from this genus. Their structures were elucidated on the basis of IR, MS,
1D and 2D NMR techniques. Chalcone 1 exhibited moderate cytotoxicity against the MCF-7 cell line with an ICs value of 50.93 puM,
whereas this compound showed inactive cytotoxicity against Vero cells. Compound 2 exhibited cytotoxicity against the KB, NCI-H187 and
Vero cell lines with 1Cs values of 63.64, 114.44 and 28.44 uM, respectively. Compound 8 only showed cytotoxic activity against the KB

cell line with an ICs value of 110.23 pM.

Keywords: Millettia leucantha; cytotoxicity; chalcone; flavone, flavonol.

Millettia leucantha Kurz (Leguminosae) known in Thai as
“Sathorn”, is growing throughout Thailand [1]. The stems
of this plant are used for construction and to make furniture.
However its pharmaceutical activities have been unknown
until now. Chemical investigations of six chalcones and five
flavones have been isolated from the stem bark [2].
Pterocarpans and phenolic compounds have been
investigated from stem wood [3,4]. Some isolates show
anti-viral,  anti-plasmodial, anti-cancer and anti-
inflammatory activity [2,3,5], whereas the chemical
constituents from the fruits have not yet been reported.
Herein, the isolation and the structural characterization of
eight compounds from the fruits of this plant are reported.
Cytotoxicity was tested against KB, MCF-7, NCI-H187 and
Vero cells.

The EtOAc extract from the fruits of M. leucantha Kurz,
and further chemical investigations of all isolates by
spectroscopic method, including MS, IR, 1D (*H, 3C and
DEPT) and 2D NMR (COSY, HMQC and HMBC) and by
comparison with literature values led to two known
chalcones, 3,2'-dihydroxy-4-methoxy-4'-prenyloxy chalcone
(1) [6] and pongamol (2) [7], together with six known
compounds, karanjin (3) [8], furano[2”,3":7,8]flavone (4)
[9], 3,7-dimethoxyflavone (5) [10], 3,3-
dimethoxyfurano[2”,3":7,8]flavone (6) [11], pongapinnol C
(7) [10] and 3,6-dimethoxyfurano [2"”,3":7,8]flavone (8)
[12] (Figure 1.). Compound 5 was isolated for the first time
from this genus.

3 R"=0CH;, R?=R®=H

4 R'=R?=R3=H

6 R'=R%®=0OCH3, R?=H

7 R'=0CHj;, R®=H, R®= OH
8 R'=R?=0CH3, R®*=H

Figure 1. Structure of isolated compounds (1-8).

Almost all isolated compounds were evaluated for their
cytotoxic abilities against three human cancer cell lines,
including KB (oral human epidermal carcinoma), NCI-
H187 (human small cell lung cancer), MCF-7 (breast
cancer) and the Vero cell line (African green monkey
kidney). Due to the small amount of 1, 4 and 5, cytotoxic
evaluation against only MCF-7 and Vero cell lines were
performed (Table 1.). Compound 8 showed weak
cytotoxicity against KB cells (IC5, = 110.23 puM) and
showed no activity to MCF-7 and NCI-H187 cell lines. In
addition, flavonol derivatives 3, 6 and 7 showed inactive
cytotoxic activity against the KB, MCF-7 and NCI-H187
cell lines. The results demonstrate that the C-6 methoxy
group may play an important role in KB cell line. Pongamol
2 exhibited cytotoxicity against KB and NCI-H187 cell
lines with 1Cs, values of 63.64 and 114.44 uM,
respectively. However, 2 displayed cytotoxicity against
Vero cells (ICsy = 28.44 puM). Compound 1 exhibited
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moderate cytotoxic activity against the MCF-7 cell line with
an 1Cs, value of 50.93 puM. Interestingly, this compound

selected to MCF-7 cells.
Table 1: Cytotoxicity of isolated compounds (1-8).

Cytotoxicity (1Cso, HM)

Compds
KB MCF-7 NCI-H187 Vero cells
1 ND" 50.93 ND" inactive®
2 63.64 inactive® 114.44 28.44
3 inactive® inactive® inactive® inactive®
4 ND" inactive® ND® inactive®
5 ND" inactive® ND® inactive®
6 inactive® inactive® inactive® inactive®
7 inactive® inactive® inactive® 6.00
8 110.23 inactive inactive® inactive®
Ellipticine 8.97 9.54 4.22
Doxorubicin 1.07 17.24 0.40
Tamoxifen 19.41

dinactive at > 200 uM; "ND = No Data

In conclusion, eight known compounds (1-8) were isolated
from of fruits of M. leucantha Kurz. Chalcone 1 exhibited
moderate and inactive cytotoxicity against the MCF-7 (ICsg
=50.93 uM) and Vero cell lines, respectively. Pongamol (2)
showed weak cytotoxicity against the KB and NCI-H187
and Vero cells with 1Cs, values ranging from 28.44 to
114.44 pM. Compound 8 exhibited moderate cytotoxicity
against the KB cell line (IC5o = 110.23 pM). This is the first
report of the presence of 5 in the Millettia genus.

Experimental

Plant material: The fruits of M. leucantha Kurz
(Leguminosae) were collected in April 2015 from Roi Et
Province. The plant was identified by Dr. Auemporn
Junsongduang, Faculty of Liberal Arts and Science, Roi Et
Rajabhat University. A botanically identified voucher
specimen (USRERUO001) was deposited at the herbarium of
the Faculty of Liberal Arts and Science, Roi Et Rajabhat
University, Thailand.

Extraction and isolation: Air-dried and finely powdered
fruits of M. leucantha Kurz (5.0 kg) were sequentially
extracted at room temperature for three days with hexane (2
x 3 L), EtOAc (2 x 3 L) and MeOH (2 x 3 L). The extracts
were evaporated in vacuo to obtain crude hexane (32 g),
crude EtOAc (30 g) and crude MeOH (45 g). The EtOAc
extract (30 g) was subjected to silica gel flash column
chromatography (FCC), eluted with a gradient of three
solvents (hexane, EtOAc and MeOH) by gradually
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increasing the polarity of the elution solvents system. The
eluents were collected and monitored by TLC resulting in
nine groups (F1-F9). F1 (5.12 g) was subjected to FCC and
eluted with CH,Cl,:hexane mixtures to yield 2 (24 mg). F3
(1.02 g) was separated by FCC and eluted with
CH,Cl,:hexane mixtures of increasing polarity, yielding
eight subfractions (F3.1-F3.8). F3.1 (65 mg) was purified
by preparative thin layer chromatography (PLC)
(CH,Cl,:hexane, 20:80) to give 3 (32 mg). F5 (2.45 g) was
purified by FCC and eluted with CH,Cl,:hexane mixtures to
afford F5.1-F5.12. F5.3 (10 mg) was purified by PLC
(CH,Cl,:hexane, 30:70) furnished 4 (4 mg). Separation of
F5.5 (13 mg) was purified by PLC (CH,Cl,:hexane, 35:65)
to give 5 (5 mg). F5.10 (53 mg) was purified by PLC
(EtOAC:CH,CI,, 20:80) to afford 6 (22 mg). F7 (1.45 g) was
performed using silica gel CC and eluted with an isocratic
system (CH,Cl,, 100) to afford 1 (6 mg). F8 (920 mg) was
subjected to FCC and elution with EtOAc:hexane mixtures
produced 7 (18 mg). F9 (87 mg) was purified by PLC
(MeOH:CH,Cl,, 1:99) to yield 8 (26 mg).

Cytotoxicity assays: Cytotoxicity assays against oral human
epidermoid carcinoma (KB), breast adenocarcinoma (MCF-
7) and human small cell lung cancer (NCI-H187) cell lines
were performed employing resazurin microplate assay
(REMA) [13], while cytotoxicity assay against Vero cells
(African green monkey kidney) [14] was performed by
green fluorescent protein (GFP)-based assay. Ellipticine,
Tamoxifen, and Doxorubicin were included as the reference
substances.

Supplementary data: The *H and *C NMR spectra of all
compounds (1-8).
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