W\

4|4
(=]
uliY]

FLIUINLATUANY IO

TA39n130159109AU 52N LN LANVDIFITANAIINUN WY DIAAS LAY

o [~ % U
ﬂﬂﬂﬂ’lWi%ﬂ’l‘iLﬂ%ﬁ’l‘iﬂﬂ'lmaa‘[mim% Llaza’lim’lmaﬁf(ﬂim%

Tag

23333t N%ﬂﬂﬂ%a%ﬂﬁ LLacAiwe

F9K1AN 2553



T MRG538113

F1LWITLRULFNY T

1A39n1901191109ALI2NDUNISLANVDIFITAN AN UN WV DI
'y g o = 'y )
AWAS LazANYAIN BN REITARILLDALATLIN LAZHITAW

LALATLW

o)
2
({3
Ezs
>

93330 NBNNTWAIAE

ADLZINTBATERNS NHRIINYIA VDL

aﬁnmgufﬂﬂéﬂﬁfﬂmuﬂmxnswmsmsqﬂuﬁnm UazdIRNINBNDINWARUARWAITIVY

@nuARlusnuiidusesdids ana. uaz and. ldududaadiudioiaualy)



1
[ =

deuutaun MRG538113

v v

1ATIN15 "NT199AUTENDUNILATURIETANAANLAUYDIAUAT tazdnannlunisiduaisaaney

LOALNTLIY LATANTANULBELATLAU"
Fe9uIeatuanysal

gl 1 Jayalasanis

YOHTUNU M3.9375500 AUNNTUATAY
1ATINTIUERIUN 15 WeAAnIeu 2553-15 WeAdn1eu 2555 $IUIaNYINIT87I9EU 24 hau

daudl 2 518918897
unagUgadmsuguinis (Executive summary)

p1gduvesszenslutiigtiuemiu lsaflindesiunsdesdslgtinisaimunmniuoe
vanidedlls dadullgmeeesfenunm@in insughavesitheuazusemand onfilsavsonay
omsfiiAnnmsnsesveseesluuealnsion  dwesluuealnsiauiinnusndusenisaiugums
auveteTetvdenlusenie Wy ssuvdauiug ssuvanes stuumlauazviasnidon wianseen
Judu  Bslulagtuuumensinulasnslvisesluuealasaunaunuuseiafinanudssienis
AUl swadufunaldiduiy Wuinnusuiivayulnsduumdmesasusenauddny
widwdly SnenunisfinunuiiansusznevanfisvaieviinfiflgrddefiianusunzdeTionnes
fifeatowienseengrsludmaunueesluy  lumsfnwmarsszneumandlufiefifidnennly
N1509NGN3 estrogenic way antiestrogenic %30 phytoestrogen Tuﬁm%ﬂﬁ;ﬁ%’ﬁiéﬁaﬂﬁﬂwﬂuﬁu
Aslnedinguszasdiiieatpuenasduszneumanil  uasamaeulassadansusznoumaniiann
uiuresiua fedivnunmsliidusumulnelulsnaniifssgfinund Wdiedn wasUi e
thluAnudansesqriadeiealnsiauvesasesdusznaumaniiviansienarale lneld
IaaNZISAAIUL MCF-7 uaz T47-D saufsfneuinisduiuszuinluianavesansusznouiuiealnsia
vwmmeifemaliansneufianes Taeduanmsuenate asatauiazduneuszgninnmaaey
o Tngldiwad odnidondruataifdnenmluniseenguiiunuenuians lnemeadanisuenarn
uagvilviuianidemaialasnlnsnsflineg  waganaseulasiaionuadivesansuiavilagld
WAl NMR, UV, CD, Mass spectrometer 1ntuasuiavsasisvasouadisioalnsiauvesans
psdUsznaUMadiuavifiuenadaléd tneldiwaduzidaduu MCF-7 wag T47-D wagfnwnsduiu
sewisluianavesansUszneuiuiealnsauiiomises Memaiansaeuimeinugagamneissy
Wuinguszasdvadlasimanudiu fiduldihnmiuenarn wasuonuiansans wagyinsnsaasu
Tnssadreosansusznoumaedlunguianliuosd vianan 34 a3 Taonguiluainuungu Toleran
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1|Page



13 @slaun 7-Demethylrobustigenin, 2-Methoxybiochanin A, Tectoritigenin, Pratensein, 2’-
Methoxyformononetin, Formononetin, 3’-Methoxydaidzein, Calycosin, Theralin, Genistein,4’
,7-Dihydroxy-8-methoxyisoflavone, Bowdichion ﬂﬁjﬂ@%ﬂ/\lanﬂuu (isoflavanones) 7 @ \Ju
a15hdI1uIY 3 @15 bawn 7,4'-Dihydroxy-1'-methoxyisoflavanone, Isodalparviquinone, 5,7,3',4'-
Tetrahydroxy-1'-methoxyisoflavanone wavansipensiunds 4 asleun Violanone,
Isodalparviquinone, Isodarparvinol B, 2',3',7-Trihydroxy-4'-methoxyisoflavone ﬂfjulaisdﬁ/\lml,nu
(isoflavans) 1 @1sAe Claussequinone nguwaliu (flavones) 1 a1sfie 4',7-Dihydroxyflavone
ﬂfjm/\la’l’g’ﬂuu (flavanones) 3 a@1slaun  3',4',6-Trihydroxy-7-methoxyflavanone, Liquiritigenin,
Naringenin ﬂf:quanﬂuuaa (flavanonols)  dafuanslml 1 ansdie 6,4'-Dihydroxy-7-
methoxyflavanonol ngunwalsa Uy (pterocarpans) 1 @15fi®  (6a,11a)-3,8-dihydroxy-9-
methoxypterocarpan ﬂfju%mﬁa?\luaa (cinnamylphenols) 1 @15A® Xenognsin ﬂfjmmﬁaiﬂu
(chalcones) 1 @15f8 2-Methoxyisoliquiritigenin kazannIsnadeURANIBsgVSlUNISAE1BLealAS
Ay wuhasdszneumaniiiddnonmgdlunsesqrisadeiedlasaulssneuseasuszneule
Taalaulen 7,4'-Dihydroxy -1'-methoxyisoflavanone, Khrinone D, Biochanin A, Tectoritigenin,
2’-Methoxyformononetin, Theralin, Genistein, 4’ 7-Dihydroxy-8-methoxyisoflavone
arsusenaulelavannluu laun 7,4 -Dihydroxy-1-methoxyisoflavanone, Isodalparviguinone,
lsodarparvinol B,  5,7,3'4-Tetrahydroxy-1-methoxyisoflavanone  a1susznaulelanaiuiu
Claussequinone  a@sUsgneunaniluu  laun 34" ,6-Trihydroxy-7-methoxyflavanone,
Liquiritigenin, Naringenin  @15Usznau walau 4',7-Dihydroxyflavone asusznaunaninluuea
6,4'-Dihydroxy-7-methoxyflavanonol  @suszneunmalsaulu  (6a,11a)-3,8-dihydroxy-9-
methoxypterocarpan  @1sUsenoudunliaiiuea  Xenognsin  wazasUsenouvialau  2-
Methoxyisoliquiritigenin ﬁgﬂﬁa’l’iﬂizﬂauﬁﬁm’mLLiﬂJJ’]ﬂﬁ@ﬂléfLLfi 4’,7-Dihydroxy-8-
methoxyisoflavone, Genistein ke Claussequinone Faflen EqEio Fafenarududulusesudos
11 0.01 llasluans waznisvadeudag luciferase reporter gene wWudnansUsznaumLaiiig
ﬁﬂaﬂwwqqiuﬂwsaaqméﬂﬁwaLaaimmuﬂszﬂaué’wm5U53ﬂauiaI’JWa'11’;uléfLLd 7,4-Dihydroxy -1
methoxyisoflavanone, Khrinone D, Biochanin A, Formononetin, Theralin, Genistein,
Bowdichione asusgnaunananluu loun Liquiritigenin, Naringenin  ansusznauailiu 4'7-
Dihydroxyflavone ansusgnaunimslsniulu (6a,11a)-3,8-dihydroxy-9-methoxypterocarpan uag
ansusEneuBuniiafiuoa Xenognsin dsansussnauwmanitiamuussgslnedicanuidudu (ot Tu
seiutiosntt 001 lulasluans e nmisfinwanuduiussenindasiasamaniiuasnnseangms
Wudwqw%gﬂéhEJLaa‘lmwuﬁfuﬁumiﬁagjmawyj hydroxyl fisumisdi 7 way 4’ @99 ring A 289
flavonoids Faazinsunsn3end histidine 524 was ihydroxyl FunUsdl 3' uaz 5’ vorseglsunin

B w83 flavonoids aztAngnsn3eniu glutamine 353, arginine 394 @suUn1ANYIAMUAUNUS
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serhdlassaiamaaiivazmsoongrsBeUiunn (QSAR)  dellassdsvesasdudionmes
estrogen receptor @ and B (ERa waz ERP) esuieludandruiuselunsindnanien (affinity) 7
fuagiicorrelation R2 value 0.89 Tun1s validation model 521319 observed estrogenic activities
and computed descriptors 1agl LigScore scoring function of Cerius2 virtual screening module
mnmsnyagUldmaindasnisives ERa uay ERB lifinaiieuiestunieifudassseiu fudy
manszfudunsnion uay maussiuresansiuienneiisaessinifntusenisiled wiensvgly
Yoy hydroxyl Fisunsfiodureludnedu dddunsfinsananuduiusvediasiadomaunives
asvoongrsnineuiestuealasauls mndnsfnsuiudaluddn muiseiuneiivsslendl
miaﬁfuaguaaﬁmmﬁimjLﬁ@lﬁﬁumiﬁﬂmmaamLﬁaaﬁunalﬂsuaamsaaﬂqwémaamsﬁqwéﬁLLsm

gisluszdulunie (n vivo) TuseduTaiana sifednuinisfensfnuluwininduasiuealnsian
dionmsiaunduendesty  wieshwimauwnusesluulunmensesseslun  vialusduuzsed
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supsuitluaun@nisdan (Fabaceae) Niinslilueunulnglulsraninfissgraund weids
¥ 2

fldfisenumaifofofugrimandineiieldesuegnisngn  ddedidunsfnuiaed
Ingusvasdiilearinuenasdusznounaedl wagnnaeulasiaiisansusnouniaaiiannuiue s
A3 MadeUgTEAAELOAlTIAY warFnwauduiudsenindasaiemaniivasnseengns Tnely
msAnwldldmInenatpuagilidavisemeialasnlasnaeingg  uazamaaoulassaiiona
Lﬂﬁmaﬁaﬁﬁqwﬁmﬂs&mﬁﬂ NMR, UV, CD, Mass spectrometer mnﬁ?umsu’%qw%‘%ﬁwmmﬁau
adoiodlaslauresmsesiuszneuaAiuTavsiuenadald Tagldwadusiasug MCF-7 uas
T47-D  uasAnwinsduiuseninduanavesansusenouiuealasiausianmes  mewealanig
poNfnes HansAnwmuhasUszneumaailungunatiuesd vaue 34 a3 ustwnuiifans
Tymdanuau 9 a@1s lawn krinone A-E, 7,4'-Dihydroxy-1'-methoxyisoflavanone, Isodalparviquinone,
5,7,3 A'-Tetrahydroxy-1-methoxyisoflavanone  Uaz@1siAevnsiuuas 22 @soun  7-
Demethylrobustigenin, 2-Methoxybiochanin A,  Tectoritigenin, Pratensein, 2’-
Methoxyformononetin, Formononetin, 3’-Methoxydaidzein, Calycosin, Theralin, Genistein,
4’ 7-Dihydroxy-8-methoxyisoflavone, Bowdichion, Violanone, Isodalparviquinone,
Isodarparvinol B, 2',3' 7-Trihydroxy-4'-methoxyisoflavone, Claussequinone, 4'.7-
Dihydroxyflavone, 3',4',6-Trihydroxy-7-methoxyflavanone, Liquiritigenin, Naringenin, 6,4'-
Dihydroxy-7-methoxyflavanonol, (6a,11a)-3,8-dihydroxy-9-methoxypterocarpan, Xenognsin
war  2-Methoxyisoliquiritigenin LLazmﬂmiwmaauﬁmmmqméiummé’wLaaimwu WU
miﬂizﬂaumqmﬁﬁﬁﬁﬂ8ﬂwwqa1uﬂwsaaqw§ﬂ5ﬁEJLaaImwuléfLLfi 7,4-Dihydroxy -1-
methoxyisoflavanone, Khrinone D, Biochanin A, Tectoritigenin, 2’-Methoxyformononetin,
Theralin, Genistein, 4’ 7-Dihydroxy-8-methoxyisoflavone, 7,4'-Dihydroxy-1'-
methoxyisoflavanone,  Isodalparviquinone, Isodarparvinol B, 5,7,3'4'-Tetrahydroxy-1'-
methoxyisoflavanone, Claussequinone, 3'4',6-Trihydroxy-7-methoxyflavanone, Liquiritigenin,
Naringenin 4',7-Dihydroxyflavone, 6,4"-Dihydroxy-7-methoxyflavanonol, (6a,11a)-3,8-dihydroxy-
9-methoxypterocarpan, Xenognsin Wag 2-Methoxyisoliquiritigenin HansUszneufifinanunse
Mﬂﬁqwi@fm 4’,7-Dihydroxy-8-methoxyisoflavone, Genistein Wag Claussequinone Fadien EqEio
Fafenanududulusedutosnin 0.01 Tlasluans waznisnageudie luciferase reporter gene
WU'j'lmiﬂizﬂaumqmﬁﬁﬁﬁﬂmmqﬁumsaaqwéﬂéﬁmaaimwuléfud 7,4-Dihydroxy -1
methoxyisoflavanone, Khrinone D, Biochanin A, Formononetin, Theralin, Genistein,
Bowdichione, Liquiritigenin, Naringenin, 4' 7-Dihydroxyflavone, (6a,11a)-3,8-dihydroxy-9-
methoxypterocarpan Wag Xenognsin %ﬂmiﬂizﬂauménﬁﬁmmLLiqqﬂmaﬁmmmLﬁﬁ’m%’u (EQE10)
Tuszaudesndt 0.01 llasluans anmsAnuanuduiusserindasasamaaiiuasniseengms
wuimwéﬂé’wLaa‘lmmuﬁﬁuﬁ’umﬁﬁagmawyj hydroxyl Fidunisdi 7 waz 4 289 ring A 289
flavonoids 3aziindunsn3end histidine 524 wax nhydroxyl Fuafl 3' wae 5° veeseslsufin
B 984 flavonoids aziinsnsnseniu glutamine 353, arginine 394 @1%SUNITANYIAMNEUNUS
serhdlassaamaaiinasnmsoongvisiBeUinn (QSAR)  Mdellassdsesasdudionmes
estrogen receptor @ and B (ERa waz ERB) e3uneludandruiuselunsiindnsnden Gffinity) 7
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fuazdcorrelation R2 value 0.89 Tun1s validation model $¥1319 observed estrogenic activities
and computed descriptors Iagld LigScore scoring function of Cerius2 virtual screening module
MnmsAnuazlldinisindnsnienves ERa uay ERB lifinauieailosunieifiudasesiofiu fey
MInsefudunInien uay naudiluresmsiuiievinosvaosinfintufensiog viiomamely
Ygay hydroxyl Fewnsfiosureludneu Fdddunsinsanauduiusvesiassasimaaiians
astivengristiieaiestuealasiauld windnsfneniniluddn cuitethiesivselovndly
msatfuayuesiruilyaiielflunsfnureseniieafunalnuesnisesngrsvesasuigrsiiuen
Igsluszaulune (n vivo) Tuszduluiana

Addgy : A3, lllawall, grstealasiaw, Msvedeuluwad, NMsmadaumeAeNiines
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Abstract

Dalbergia parviflora Roxb is a family member of Fabaceae has been used to normalize
the menstruation in Thai traditional medicine. To support its commmon use, further investigation
on its constituents were carried out. the heartwood was chromatographed on a silica gel
column chromatography and elucidate structure by using spectroscopic technique such as
UV, NMR, MS. Estrogenic activity and antiestrogenic activities were evaluated by monitoring
cell proliferation of estrogen responsive human breast cancer, MCF-7 and T47D cells and
luciferase reporter genn assay. This set of compounds was studied by means of computational
techniques including quantitative structure-activity relationships (QSAR) and molecular
modeling. This investigation yields 34 compounds with 9 novel compounds e.g. krinone A-E,
7,4'-dihydroxy-1'-methoxyisoflavanone, isodalparviquinone, 5,7,3' d'-tetrahydroxy-1'-
methoxyisoflavanone and 22 known compounds such as 7-demethylrobustigenin, 2-
methoxybiochanin A, tectoritigenin, pratensein, 2’-methoxyformononetin, formononetin, 3’-
methoxydaidzein, calycosin, theralin, genistein, 4’,7-dihydroxy-8-methoxyisoflavone,
bowdichion, violanone, isodalparviquinone, isodarparvinol B,  2'3'7-trihydroxy-4'-
methoxyisoflavone, claussequinone, 4' 7-dihydroxyflavone, 3'.4' 6-trinydroxy-7-
methoxyflavanone, Liquiritigenin, Naringenin, 6,4'-Dihydroxy-7-methoxyflavanonol, (6a,11a)-
3,8-dihydroxy-9-methoxypterocarpan, xenognsin lag 2'-xethoxyisoliquiritigenin. It was found
that 7,4'-dihydroxy-1'-methoxyisoflavanone, khrinone D, biochanin A, tectoritigenin, 2’-
methoxyformononetin, theralin, genistein, 4’,7-dihydroxy-8-methoxyisoflavone,  7,4'-
dihydroxy-1'-methoxyisoflavanone, isodalparviquinone, isodarparvinol B, 5,7,3",4'-tetrahydroxy-
1'-methoxyisoflavanone, claussequinone, 3',4',6-trihydroxy-7-methoxyflavanone, liquiritigenin,
naringenin 4',7-dihydroxyflavone, 6,4'-dihydroxy-7-methoxyflavanonol, (6a,11a)-3,8-dihydroxy-
9-methoxypterocarpan, xenognsin and 2'-methoxyisoliquiritigenin, among these 4’,7-
dihydroxy-8-methoxyisoflavone, genistein and claussequinone at EqE;g less tha 0.01 uM. The
determination by luciferase reporter gene found that 7,4'-Dihydroxy -1'-methoxyisoflavanone,
khrinone D, biochanin A, formononetin, theralin, genistein, bowdichione, liquiritigenin,
naringenin, &' 7-Dihydroxyflavone,  (6a,11a)-3,8-dihydroxy-9-methoxypterocarpan  and
xenognsin showed high potency at EqEjp < 0.01 uM. The estrogenic potencies of the studied
compounds depend mainly upon the presence/absence of hydroxyl groups attached to 3’
and 5" positions of B ring of the isoflavone scaffold and the inter-atomic distance between the
hydroxyl groups attached to the outer terminal positions 7 of A ring and 4" of B ring. In a QSAR
model employing ligand-receptor interaction energy descriptors, the LigScore scoring function
of Cerius2 virtual screening module, which describes the receptor affinities of simultaneous
binding to estrogenic receptors A and [3 (ERA and ERB), led to the best correlation between
the observed estrogenic activities and computed descriptors. Correlation with R2 value of 0.89

confirmed the validity of this model. Consideration of independent binding to ERQL and ER[3
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did not result in statistically significant QSAR models. It was thus concluded that simultaneous
and possibly competitive interaction of the compounds with the ERQL and ER[3 receptors, in
which the presence of hydroxyl groups at the abovementioned positions of the isoflavonoids
and diphenolics molecular scaffold plays a dominant role, may determine the estrogenic
potency of the considered phytochemicals. The furthure study, the mechanism of action in
vivo model and molecular leve would be examinated for development of phytoestrogen

therapy or anticancer induced by estrogen hormone.

Keywords : Dalbergia parviflora, phytoestrogen, strogenic activity, cell bse assay, in silico
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danmaiuladaslidnitfosas 15 91nUszanansves Doctor of naturopathy lunguuszine
glyvussiliuyarnainayulnsvedelivssanu 6.9 Wuduneaaniansys viioUssunu 2.5 wauanu
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wandusinayulns  Jalanudnfudesnansddy  A3dnlunasiannadn marker  wie
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Snwndne wasvnayulwsiatug fdeuddlumssnulsavanssiafasiidesinumansd o
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oflsedvesuszmnslutingiiuentu TsefiRedestunindendelotinisalmunnniy
ogrvandedlls Fadullgmielofununm@in nsughvesitheuazusemand anfilsanio
nauoIMsTARaINNINIeseseesTuuealnsiay Fwesluuedlasiauimiudndusienismununis
uvete bz lusienie wu ssuuduiug ssuvaues ssuumlasasvaenden wiansegn {Wu
fu - dnnsfinwannmefisryinmsnseswessesluuealasauiinnuduiuddenisiianguennismds
sz Aou (menopausal symptoms)*® Tsapudndey (Alzheimer’s disease) Tsaduias Tsa
vaeadongadu  lsAnszgnngu  visewsinsidinrmdiiusienisangtinisainninugiSeien
avanluge®  dsludagtuuamenisinwilaemslisesluuedlns  unaunuduidoldugy
desnnnslreesliumaumilifinrudumzinnzaevinvenedlns  luSwwmmeifinununs
ausina lunsesestuduenafivanudsssenisiesyiulavesvaduzdunaialdiguie 39
FasAnwansuszneuiifignsiuuzSeiifeuiesnnamzanuiinUnfiveseeslay  enfiusiSasiun
uziSenungn Wudu  Fedaquilgtinnsaivestitheg  wasiduavnvesnsmendususiudiug
FeunsAnwansuszneuadaiealasiou Tiausimizse Swwmeiniiatesdeniseanguislu
Benaunuseslun uavansusenouiifgusiuusnde ffanudumede  Swweeiiiadewions
pongvsludmaunusesluy  uasldaiunsuisinvessad  uzds  dhasdunuamensinud
wangauuazUaeadediniy  uiinsuiuifvasulnsduunasesansussnouddnunamils 1
MenunsAnnuIasUssnevnniisnaneeiindislgrddefiianusumnzsefwmaeiiiieidede
nseengvsludmeaunusesluy 39gni3end1 Phytoestrogens Faflwwea Phytoestrogens Ao
asUsznounenioniiy fiflgrsadoealnsion delnadensvhaiuvesssuuduiugluauuaydnd
Aosgnieun aslunduiifinadenisdsuntamesionlivie ssuulssam uassruuniduiues
3190184 mﬂiwmuﬁmizmm%wmLLazmui%’aﬁﬁmﬁﬁaqwudwmiﬂdm Phytoestrogens 1ana1n
wilgsadoealnsiausoerifedosiussuuduiuglasnsatu nsgduninaiavewmngnuag 1
QrissunnAnamznszgnngy’  Smuifigrsiussiadusnazuzdsongnunn Tngazinalndi
Rertestumsudsiviealasiau Simmesiuealnsiaulusisnie fdeyafivsueniuszansvessm
Funziuoonidedduaziuiiiusinnomsiitesdlsnouresans  Phytoestrogens U'%mmqaﬁ?u
wilginsaivespidusuiiideniouiisuiuussansiiuilnae sl Phytoestrogens Tu

Jsuneusntht2

lassasenaniivesnguansidu Phytoestrogens waguaasiny > laun (37 1)

- Isoflavones : Daidzein, Genistein wuludndes (Glycine max)

- Stilbenes : Resveratrol wuluagu (Vitis vinifera)

- Coumestans - Coumestrol wulu clover (Trifolium sp.)

- Pterocarpans : Medicarpin wuly Lucerne (Medicago sativa)

- Lignans : Enterolactone wulu Flaxseed ( Linum usitatissimum)
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OH

(Cle
C

OH
Resveratrol (Stilbenes)

OH

O

Coumestrol (Coumestans) Medicarpin (Pterocarpans) Enterolactone (Lignans)

OH
HO
17B-estradiol (Endogenous estrogen)
UM 1 uandlassasnuniivesnguansnilgvsnaigioalnsiau
wennidaiinegnuhasuseneunssssunaniignsdeealasausionneiusign o

yuziifio mircestrol iumslundu flavonoids  ansinmueiern  duduiinlunszada
(Leguminosae) Wuiu anediZeseynsufistufiviuaudiusdensduasgiasaogiiluiiy
Fanuifianszngduduuvdsddylumsdaanesiasussnoulundurlalouoed ey fvayulnsd
lpaAUsEnauYes  Phytoestrogens luuSunaes fTNLﬂuLmdﬁmqﬁﬂumiﬁﬂwﬁ%’aqwéﬂﬁﬂEJLafﬂm
wudieldlunsmsunns feilfivayulnsvodlnefiduundsingiviuraulalumsdnymansuszney
fifiquiedeealasauwduty  dwiunmidelulassnsi dinvgriadewalasauvesivaylng
Ty %ﬂﬁ%%ﬁlﬁlﬁaﬂamﬂws fie w3 (Dalbergia porvfora) Algvinsfnwihseduasatavenu
dwfifith dluudmamesdussnaunani LLavmaa‘quﬁﬂmEJLaaImL%u WU’JWZJZ]VISF]ﬁ']EJLE]ﬂIMﬁ
Lﬁ]um‘mlmnEN’]ulaLLmimaﬂmvmaEJ uaﬂfmﬂumﬂmﬁ‘mmaauﬂmmmqmsuaamﬁaﬂwmumwu
dation wummmmqwﬁﬂmaLaaimwummauiﬁ] Faiumsfnudiionsnueiiuazg g
Finwsely

Dalbergia {udWa (genus) vowmssadluvwimdnuazuuinanans  dnegluad  (family)
Fabaceae 39 Leguminosae-Papilionoideae wazadeas (subfamily) Faboideae vo9UAU
Fabales wssaslulugvaiiiisnunuuszana 100 98in nszaefodnaniwnduandouldud aeunans
vosauiEnld 8Wsnn weiad wideld widensSusenidedls SnssaldvanealTdluiva Dalbersia
fidmudduenanasliidueudsainldiuniedouduliviidelidames dnilduns dndunen
muuammqmiwamaq wuliwsds (Dalbersia oliveri) 11JW”EJ<1 (Dalbergia cochinchinensis)
uaﬂmﬂulumwuﬂLﬂuiuLuawammaﬂauﬂwm‘uLuaamﬂmmwamumﬂ Fagnisendn rosewood
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wuldwees (Dalbergia cochinchinensis, Siamese rosewood) TulssiwAaune Tuanisuniadeldes
Ao Dalbergia nigra (Brazilian rosewood)uas Dalbergia atifolia (Indian rosewood) d1nsuUszine
neféulifludva Dalbergia fivisdu 26 wia nawaeihnglinavesiursemdlng dues T7e
WgNuAEn$I1 “Dalbergia parviflora Roxb” wazilieisensu 9 Snmanede fall 95, nsedn, a5 uag
& feelaithduldionvunnnans galdia 10 was luduluuszneuwuuruun eenadu Tluges 5-7
Tu yuveuvrwurseveuvinuwnugUle niauszana 2-6 9y, s1Ussua 4-12 9. penduiuunen
thilden eendudeluniivanens maduilnuuuyu dhmasou unnld Fuandusuil 2 Taudude
Tu Usznelng wiln ua@euay dulatide wusuding siseneldunuduetizlain disala

U o 4 U ’oJ U Yo ¥ 2/ v q‘ e o LY ! !
Juuszdnneu Juiaune wasduan UsiuldSnwuna eldudld LL@SIUﬁQ‘VIﬁﬂﬁ%GJUﬂ'WMW@EJ'NE)E]‘U

15-18

JUN 2 uansduiegvesiunsuazdinunevawuas el uay arsarin
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Tuduvesnenuasiuszneuvesasailufiuns wuaisng flavonoids Tnslanizegrsdady
udswasngueen isoflavoniods weNaNtSmy  arylbenzofurans and neoflavonoids ldur
dalbergiphenol, 4-methoxydalbergione, pavifuran, isopavifuran, caeroin, latifolin, uag
methyllatifolin®? FsfinsiaueTidnaszsiesiuszneunanivomnguranliuessdlifed

ZCOOH Z

Cinnanyl alcohols 2 - coumaric acid coumarin
HOOC l C4H |
Lignin
4CL ©/OH O OH‘
—
CoASOC _,COOH

+ 3 CH, 4- phenylcoumarms Dalberglqumol Dalbergiquinone

NCOSCoA (neoﬂavonol)

(o)

HO

@ -

= 4 -phenylchromene
(neoflavene)
o Q)
HO OH
| HO OH OH
o o sole
H 0 O | FSTI

chalcone

resveratol
(stilbene)

OH O O
OH O retrochalcone

CHI H OH chalcone l OH
HO 0 ©/ Tl CHI OH HO 0 @[
OH
HO o . F3'H

[0} OH O
liquiritigenin eridictyol
(flavanone) OH .O ) (flavanone)

l IFS 1FS naringenin F3H

(flavanone)

HO O
FSI| FSII
\ OH
HO.
o OH O
daidzein OH ) )
(isoflavone) ~ 16H N dihydroquercetin
IOMT apigenin (dihydroflavonol)
OH O (flavones)
FLS OH
Qg; o
OH O
kaempferol
tectoridin (flavonol)
OCH,4 (lsoﬂavone glycoside) DFR
2'-OH - 1soﬂavan0ne \
VR ‘ O \(;R/T\
PMID OH OH
HO (6] rotenoid leucocyanidins
(flavandiol; leucoanthocyanidins)
ANS

|O O

0 OCH;, O ‘ HO O - HO o -
medicarpine .

(pterocarpan) o OH OH “OH

. OH OH
12a - hydroxyrotenoid ¢)- Catechin €)- Epicatechin

(flavan - 3 - ols)

UM 3 nsmanisalanuduiusvesdidauassiseninesdussneununiingudesvaananliuegs
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flavonoids isoflavonoids neoflavonoids
(2-phenylbenzopyrans) (3-benzopyrans) (4-benzopyrans)

3UM 4 lassasranaaiives flavonoids, isoflavonoids wag neoflavonoids haghanan1sseysLmi

v

999LATIASIANUTEUU IUPAC

7/8 0~2 ?/8 02
Al c Al cl

6 3 = 6y N
5 4 B 5 o B

isoflavans isoflavones isoflavanones

* stereocenter

3‘1] 5Iﬂ'iﬂai'm‘w’mLﬂmadlsoﬂavmds 3 ¥mAd isoflavans, isoflavones wkag isoflavanone ka@nIn1s
3314&5]'1LLVU\‘]‘U@QIﬁNﬁTNG]’]SJiSUU IUPAC

MnmsfunirdeyaresurInuin S9enuesdussneunaaiitios anrdideldddondnu
osfdsznoumaniiveudues  waznAnwigrsedeiealnsiauvesanslsenouiiuenuiasidann
ansafinanfifits vidoasatavenudu MeOH 91nuiues femsvageugminssdunnfiusuiunes
WwaduISadnul MCF-7 uaz T7D finouaussselealnsiau Auzgidonuasusznauannnii 40 via
fusnafnuigudldanasataainuiued uazanunsodfiunnaiopiviavensad MCF-7 16 Tuszdu

[V
0

AUANTY 10-0.01 UM ﬁqﬁmﬂ%’agamﬁﬁnmaaﬁﬂszﬂaumqmﬁsuaqLLduﬂﬁud'sumiaﬁm Ay

[ a

rdunNAWiuIIEANUNaINTANEYBIIAYTENOUNIAATFINN LLawlIﬂﬁE]@ﬂi]‘Vlﬁ‘Vl"lﬂ‘EJ’]ﬁﬁ?ﬂiU’e]’]‘Vl
a’lﬁﬂa:m isoflavones kawn genistein, formononetin, khrinone A-E msﬂqu isoflavans kAN
mucronulatol, khriol a’liﬂﬁjm isoflavanones kol sativanone, violanone, vestitone, dalparvin,
a13nau flavanones 1ok naringenin, liquiritigenin @13ngu flavanols leiun dalparvinol A-B wag
a15Usznau polyphenol aw] %ﬁmama'u ﬂavonoids 514@14?1'1'ﬁﬁwﬁ’mﬂéwﬁaﬁﬁiwmuqmém
walpsludiewmes yonani fmﬂmimaauﬂmﬂiaquﬁmmmiaﬂwmumuwmuaa WUINEIAl
qwﬁﬂmsL@aimwuwmauimﬁuuﬂu fu1ﬂmm‘mmﬂwmmawummmiwmmuwwﬂumiaﬂwmw
T unuAs LLavmamﬁmaaUﬂmﬂsam‘mﬁmaﬂmiaﬂwm‘umummuamaﬂLmuﬂs AVIN3eE
wutdatanstmiluansatameuludwiiitatos Adadudmilliisenulunswuansidduduil was
anslmifigslimefisenuanteu  dsdimsinnumainvansvessinasiinauls  sauddidnaninly

nN1509ngNSAaIBealaT AU azauealnslau Aty TunsAnwiasell Jslalananuimelalunisfine
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sevonifiomerlsyneumaaiionuiuasiuasatanenudniiitaden uasnadeugrdadsiealng
WU wazduealasay Suiadnusunsiserseninansdfysoealasauiionnesfisimng Tngds
774 in vitro Wt in silico Fawan1sfnwasatandussdanuiiiugiu lumsdnwidesanlumansuuus
W Difuengivesiivuayeudifusieounsuisiy  waglaslanzegnabiansddnyildiiu
UsslomignddunsimundeluduenifiussansamlunssnulsaiiAnannisunnsesves
gosluuealasiay viemsduealasay wasiauselulusdifigndiuealnsiauildlunissnm
Tsnuzifeilinentesiusefluuealnsiau

IQUIZAIAYRINITIAY

1. \learauenasdusznaumaadl anuduvesiued Tlavdn uaz3um

2. iienrinaeularlasaaaivesasesdusznoumaaiivians Auenarinld

3. LileAnwiguisadelealnsiauresasesdusznoumaaiiuiavsiuenarole lneld
WwadNISUAIUN MCF-7 wayTa7D cell line wazdudunisvmaaeumemadla reporter
gene

4. \Wefnwimsdususgninduanavesasuszneuiu lealnsauiomiaes Memaianis
ABNTILADS

YIULYAVDINIFIAY

Tumiddondaifazuvsemadu 3 funou

1. maifiufedns (collection) msnsIamviiafigniesesiis (identification) AsWenas
padUsznauailiiu3avs (isolation and purification) waztstefinuasansusenoufiuenuians
(chemical identification) Inewufnwnansadmduiiidasm (non-polar part)  n15p3I99M
AavantRvMaEndsngg  msinssimilassaiamaeianeisnadalasalal (spectroscopic
method) v3edsvnaadl (chemical method) aunseiimsulassairuniivesansosiuszneud
ugnla

2. WeABUgEAIEIDAlRSIaL (estrogenic activity) Tasn1snadeugvansziy wardussniadia
Sunuvenvadfinevauaowalasiay  uavansfislgrdfiuiaulassiluvinsmeaeutudug’
pewwAlla reporter gene

3. Anwdussisenseninansitidnenmlunisesngrdadeiealasiauiu  ealasuiomnes
MBNALANIIADUNILADS

38n13auiluni15398
waila aunsaluazansiaiinldluniside

1 Analytical Thin-Layer Chromatography (TLC).

Technique : One dimension, ascending
Adsorbent : Silica gel 60 Fysq (E. Merck) precoated plate (Aluminium sheet)
Layer thickness : 0.25 mm.
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Distance : 5cm.
Temperature : Laboratory temperature (25-35°¢)
Detection ; 1. Ultraviolet light (254 and 365 nm)
2. 50% H,SOq in H,0 and heating at 105°c for 10 min
2 Column Chromatography.
2.1 Vacuum Liquid Column Chromatography.

Adsorbent ; Silica gel 60 (No. 7734) particle size 0.063-0.200 nm
(70-230 mesh ASTM) (E. Merck)

Packing method : Dry packing

Sample loading ; The sample was dissolved in a small amount of organic

solvent, mixed with a small quantity of absorbent, dried,

triturated and then placed gently on top of the column
Detection : Fractions were examined by TLC observing under UV

light (254 and 356 nm) and 50% H,SO, spraying

reagent in hot condition.

2.2 Gradient Formation Liquid Column Chromatography.

Absorbent ; Silica gel 60 (No. 7734) particle size 0.063-0.200 nm
(70-230 mesh ASTM) (E. Merck)

Packing method : Wet packing

Sample loading ; The sample was dissolved in a small amount of organic

solvent, mixed with a small quantity of absorbent, dried,
triturate and then placed gently on top of the column

Detection : Fractions were examine in the same manner as
described in section 2.2.1

2.3 Porus Polymer Gel Chromatography.

Absorbent : Diaion HP-20
Packing method : Wet packing
Sample loading : The sample was dissolved in water and then placed on

top of the column.
Detection : Fractions were examine in the same manner as
described in section 2.2.1

2.4 High Performance Liquid Chromatography (HPLC).

Column (Preparative) : Develosil-Lop-ODS No. 0603110, 10-20 pm, 5x100 cm
(Nomura Chemical Co., Ltd.)
(Semi-prep.) : Capcell Pak ODS No. AQED 01063, 5um, 2x25 cm
(Shiseido Fine Chemical Co., Ltd.)
(Analytical) : Capcell Pak ODS, 5um, 0.46x25 cm
Flow rate : 45 mL/min for semi-preparative column
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6-9 mL/min for semi-preparative column
1 mU/min for analytical column
Mobile phase : Acetonitrile (MeCN) in H,O
Sample preparative The sample was dissolved in a small amount of eluent
and injected into the column.
Injection volume : 2 ¢in 10 mL for preparative column
50 mg in 500 pL for semi-preparative column
1 mgin 10 pL for analytical column
Pump : 1. 887-PU (Jasco) for preparative column
2. 880-PU (Jasco) for semi-preparative and analytical
column

3. PU-2089 Plus (Jasco) for semi-preparative column

Detector : UV-Vis detector 875-UV (Jasco) variable wavelength
Recorder : 1. Hitachi 561

2. Sekonic SS-250 F
Temperature : Room temperature

2.3 Spectroscopy
2.3.1 Ultraviolet (UV) Absorption Spectra
: Hitachi-U 3410 Spectrometer (School of Pharmaceutical Sciences,

University of Shizuoka, Shizuoka, Japan)

2.3.2 Proton and Carbon-13 Nuclear Magnetic Resonance (*H and >C-NMR)
Spectra : JEOL JNM-OL 400 instrument. (School of Pharmaceutical Sciences,
University of Shizuoka, Shizuoka, Japan)
Solvents for NMR spectra: dimethylsulfoxide (DMSO-ds), deuterated chloroform (CDCls)
deuterated acetone (CDs0CDs), deuterated methanol (CD;OD), tetramethylsilane (TMS) as an
internal standard

2.3.3 Mass Spectra.

FABMS were obtained on a JEOL JMS-700 mass spectrometer in m-
nitrobenzyl alcohol (NBA) as the matrix agent. (School of Pharmaceutical Sciences, University
of Shizuoka, Shizuoka, Japan)

2.4 Physical Properties
2.4.1 Optical Rotations: JASCO DIP-360 digital polarimeter. (School of
Pharmaceutical Sciences, University of Shizuoka, Shizuoka, Japan)
2.4.2 Circular Dichroism (CD) Spectra: JASCO J-20A spectropolarimeter.
(School of Pharmaceutical Sciences, University of Shizuoka, Shizuoka, Japan)
2.5 Solvents
- Methanol (commercial grade, AR grade, HPLC grade)

- Ethanol (commercial grade, AR grade)
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- Chloroform (commercial grade, AR grade)

- Dichloromethane (commercial grade, AR grade)
- Ethyl acetate (commercial grade, AR grade)

- Acetone (commercial grade, AR grade)

- DMSO (AR grade)

- deuterated orgarnic solvents for NMR measurement (methanol, acetone,

chloroform, DMSO)

2.6 d@1siAlg S uwaa
Eagle’s MEM and RPMI media (Nissui Pharmaceutical Co., Ltd., Tokyo,

Japan)
Fetal bovine serum (FBS), trypsin-EDTA (Gibco, grand Island, NY, USA)
Antibiotics (Meiji Seika Kaisha Ltd., Tokyo, Japan)
L-Glutamine (Wako Pure Chemical Industries Ltd., Osaka, Japan)
17,3Estradiol, dextran-coated charcoal (DCC) (Sigma Chemicals, St. Louis,
MO, USA)
OPTI-MEM Reduce Serum Medium, LIPOFECTAMINE™ Reagent (Invitrogen,
CA, USA)

Pica Gene Luminescence Kit, Pica Gene Cell Culture Lysis Reagent

LUC/PGC-50 (Toyo Ink Co., Tokyo, Japan)

[

32 U8U3598

nsiselulasansiideoonidu 6 Tumeu feil

Fufl 1 - nsLfusasnssseusegne (Plant Collection, Identification, Drying and Grinding
) Tutumeudanfudodnsfivayulnsan 1indarinussna wieuinatminlndifes duvesiie
fldfeddu  medeilsthumainfigndes  TaeBBnmsmangnumansduunmn - (Plant
taxonomy) antuiegnafildaz sl uavdesvunelitivunadnweiiaziiluaiagesh
Magaredundle

$ufl 2 - msafnuazLEndIu (Extraction and Partition) supeuiezfiunisafafiognei
widgnliludud 1 1agld Methanol \usviazanslunisadin #es reflux figamgli 50 asm
Hunan 2 dalus shns reflux 51 2 A%t ansadafild azgnilussmeuiangldanudus
(reduced pressure rotary evaporator) miaﬁmﬁﬁmﬁ%ﬁﬂﬂLLEJﬂéW‘JWiNﬁﬁUCHZCLZ LAY
¥iu FtOAC mudndiu thansaimvassdlussmeuremeldusesiud dauitazanelu dily
NSTUELATIE udrdseandie MeOH fiemududusineg fu wdihlussmewiusdeouls
dmsuiud 3 dely

17|Page



U 3 : NISANALENATS  WATNITASIANLATIAS19LATIUDIANTBIAUSENDUMILALALaNTA
(Isolation and Structural Determlnatlon of Purlﬂed Compounds) Iu%uu%mmuﬁﬂm
ArerinarUseneunil vesdiufiavansfinududuiuanaratuyes EtOAC Bdsa1nHiy

Suduaz  wdnhluinisuenansiiunadlaleemadandasinlasns - wuuseg Wy
column chromatography; medium and high pressure liquid chromatography Hudu
unsEliaIsauenanTesdUsznaulaliineg Wiuiavs  SuhluAnvmnlasaumaniiias
Wnsnsaalesalal 1wy ultraviolet spectroscopy (UV), infrared spectroscopy (IR) Way
nuclear magnetic resonance spectroscopy (NMR) Ingldinallalaniziiuunieg aasnaulnsnis
ymimtninavesanslagldinafin mass spectrometry (MS) vipilunsranmautFinisiand
P99 LU ATINIYANABUMAY #IINAY optical rotation LTusu wanniifonaliisniseuy
fdndu 1wy meiuiitemaeiideliindusyiusiveiionelihedensiigniasai
mslfoulasivasluufzondesans Wudu aunseisannsnedunelassairaafivesansuiansa
wenafinlaagauysel

fufi 4 : nsvedeugvisadisiealasiau (Estrogenic activity) lasnisvnaeugys
nIvAU wazudansiiiusunureseadiinevausssaealasiou iunsmedeunsnouauose
alpsauveraduslsuiuL MCF-7 uay T47D  w3ssiwas MCF-7 wag T47D Tulaaiu
Wty 1x 10° cells/well wnzidesly 96 Well flat bottom plate Jaufvasafinveuiiany
W 1- 100 pg/ml T ethanol n3eansuiqns n3e17B-estradiol(100 pM) aufuansuians
Anrududu 0.01- 100 uMlu ethanol Tnedl 0.7% ethanol 1lu control uazld 17[3-estradiol
i positive control dwsugradneioalnsiay th plate U incubate 71 37°C Tu 5% CO,
humidified incubator tduian 96 4alus mﬂuum plate ®onuUAN  Alamar blue a7
incubate #edn 3 mim A1 fluorescence ‘1/1 emission 590 nm. Way excitation 550
nm. seusa Wuenududuresasmagey (uM) Aifigrsifisuninfuanududuves estradiol
Farududu 10 pM uaz 100 pM anuddu tnsuanafiumn Equivalence effect to estradiol
(EgE10, EQE100)
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MCF-7/ T47D cells Sample _O— : estradiol (E2)] | EE ()] EqE o)

c
104/ 90 pl 10 pl =] [ et
© —&— : genistein gen. 0.003 0.013
£ L ——: X [ [ [
5 280 comp- X comp X 26 ND
o
3
37°C,5%CO,
4 days EqE4gp
EqE
+ Alamar Blue =10
10 ul
37 °C,5“/0 002 100 1 L 1 L E lE 1 1 1 E 1
3 hours 12 11 10 9 8 7 6 5 4
Conc [-log (M)]
a EqEqpand EqE 4 represent the concentration of the
Monitoring fluorescence compound that stimulated the cell proliferations
(excitation: 550 nm, emission: 590 nm) equivalent to E2 10 pM and 100 pM, respectively.

SUN 6 UHUNNLAASISNITNAARUGVITARELALNTIAY

m : msmaaquéﬁamwﬂﬁﬂ Reporter gene Iﬂ&JReporter gene EREX3-pGV-
P2 a%w%uiﬂaslﬁff luciferase reporter gene pGV-P2 \Ju basic vector MCF-7 %38 T47D
cells gn transfected At EREx3-pGV-P2 plasmid lagld  lipofectamine 9N
WnziEes luciferase transfected-MCF-7 (MCF-7/LUC) %30 luciferase transfected-T47D
(Ta7D/LUC) cell Tu 96 well plates Toalamnnuidadu 2 x 10* cells/well incubate 24
s Anensuiavs  (test compound) Aimuidudu 1-100 uM wag  17B-estradiol
(positive control) Fiaududu 1-100 pM Nt Phosphate Saline Buffer (PBS)
waviilweaunnae  lysis buffer (Pica gene assay kit; Toyo Ink Co. Tokyo) asi3d@0U
luciferase activities Inald luciferase substrate (Pica gene assay kit; Toyo Ink Co. Tokyo)
lu Luminometer (Chemiluminescence detector) s1e91unatluan EDsoleffective dose at
50% increase luciferase expression) Famnedarnuduturesasmaaeufianansafianis
U@nIeBNYDY MCF-7/LUC %38 T47D/LUC gene 16 50% LUSauifiuniu control
fuile ©  Anvidussisenssrinsensiddnenmluniseengrisadeiealasiauiu
LOALATLAUTINADS AUNATANIIADUNILADS
1A59aT9HENVRNRALN AU MR 91N 1UTBLA Protein Data Bank [Crystal structure ER-
alpha complex iU estradiol; PDB entry code 1A52 Wag ER-beta complex fiU genistein; PDB
entry code 1x7J] lagnihunmunilusuudraesauifvededlasiauiionees  laenis
Wasuudadmana, lelasuuasUsva  deldfanmindewsidlusunie  udaleing
Validate wuushasuoalnsiaudiommes Anmuntuun sUIMarIWInYes ligand binding sites
Tuswvlwos ER-alpha wag ER-beta ¥gN mapping 3D energy grids 18 resolution 0.25A° 18
TUsunsu LigFit module of Cerius?, Docking score (ligand-receptor interaction energy)
AeY CFF91 force field, linear QSAR (quantitative structure-activity relationship)
model a3ureden1sld least-square fitting 5¥%i13 Di iU EqEo (estrogenic activity) &slgain
nsen proliferation vas MCF-7 cell was T47D cell Tnamsiennsfiuans arsviidneainlunis
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pengvisadeiealasian AvsdeuAdeiovnsadifeie Fischer Ftest waxdiels leave-
one-out cross-validation @1115UN13AN®1 3D-QSAR ¥N1SANYIAIBAITILATIZI comparative
molecular field (COMFA) fa@uys steric way electrostatic fields surrounding set of ligands
WioymaudwusnauntssEriilasaiaaiiuazniseanand (QSAR) Anw13anu3s Grid
Independent Descriptors (GRIND) method

HaN1ISANYILAZIRNTAINAN1TANY

1. asdusznaumaaiifiuenuIansannuiuns

mIusnansesAusznouadliuand  (solation and  purification)  uartstelinves
asUsEneuTuenuIansld (chemical identification) Tnewtiufinwnansataainuiuasdiuiifaas
(non-polar part) #53MANENTANIHENGM99 MFATeIlaTsasvnLAlnlgTsmaa
Tnsalal (spectroscopic method) 13e35M14AT (chemical method) aunseiiansulaseasng
wilvesansassdsznouiiuenld saillunmsataansatavenuieumiueateuldasainneiu 910
n%u TneSuduanuaudues 2.5 Alandu asatnanuiuasdiniildannisuendu (partition) 16
Mnduefinoz@osm 150 n3u danusnuiavsredemeiiamdaslans @ wudasadaly
dueiiaesdinsn  Taisuszneumuaiilungunanliuess  (flavonoids) 19w 34 a3
UsenouseasUsznaungueosldiun ngulelewalau (soflavones) 18 ans Tudtuaudidanslysl
i 5 @15 naulelenaiwau (soflavans) 1 @15 naulelenarluu (isoflavanones) 7 a3 Tu
Sruruiifanslmidnnu 3 a3 nguvtanlau (lavones) 1 @13 ngumanTuu (flavanones) 3 @13
ngula1luuea (flavanonols) Faduasli 1 a3 ngumimelsaiudu (pterocarpans) 1 @13
nauTuiiadiuea (cinnamylphenols) 1 a3 nguwnaleu (chalcones) 2 a5 fanandluguil 7-11
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Khrinone D Biochanin A 2'-Methoxybiochanin A
2 mg 320 mg 45 mg

HO (0) HO
(L] o
OHO OMe
Tectorigenin Khrinone C Pratensein 2'-Methoxylformononetin
610 mg 65.9 mg 715 mg 10 mg

HO (0)
B¢
e
Formononetin Khrinone B Khrinone A Khrinone E
30 mg 980 mg 9.6 mg 2 mg

3'-Methxydaidzein
2 mg 513 mg 7.1 mg 198 mg

Genistein

4', 7-Dihydroxy-8-methoxyisoflavone Bowdichione
1.1 mg 12.8 mg

UM 7 uandlassainmetesAuseneumaaiiuenlannuiuasussinmleleanlou

" 3 . 5
6 (khrinone A) OoH * 13 (khrinone B) oH
(980 mg) 828s (980 mg) 8.28s
Cc %1 o] in DMSO-dB QWH‘ZQ, in DI\."IS'D-d'E
HRFAB-fis :mz 300.0647(calcd 300.0634) HRFAB-MS:m/z 316.0609(calcd 316.0583) | #.517" y-2-methoxyi riacetat

M.Belter e al. Phytochemisty, 59, 415-6 20(2)

6404d,2
946

473 OH
140.4
150056 ¢
. " %2 p ; 101}\2'“3 ;
5 (khrinone E) Sdg‘)gg 4 12 (khrinone C) 5-76‘5_/'“;:7 o 15 (khrinone D) O--/su
‘5321:4-?:0, in acetone-d, 31:‘:'5:02"91 in acetone-dg C"[:'mog: in acaoni%'i :
HRF ABMS:m/z 315.0872(calcd 315.0868) HRFAB-MS:m/z 330 0746(calcd 330.0740) HRFAB-MS:m/z 3280557 (caled 328.0583)

U1 8 myfgaiondnualansuseneuleleailaulvg e NMR wag MS
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Isoflavanone

HO_~_O
HOL~ 0.  ope  HO O OH
OH
oOH
© O OH MeO OMe

7,4'-Dihydroxy-1- Violanone 0 Isodarparvinol B
methoxyisoflavanone 8.5mg Isodalparviquinone s
227.7mg ome e
Isoflavan
HO 0]
HOS Oy oH O ome O 7 Que O
sl g .
5 ®
o OMe OH OH © OH
2.3, 7-Trihydroxy-4'- 7,4-Dihydroxy-2'- 5,7,3',4'-Tetrahydroxy-1'
methoxyisoflavone methoxyisoflavone -methoxyisoflavanone Claussequinone
6.6mg 2.1mg 4.1 mg 2426 mg

3UN 9 lassadevetesduseneumaniiiuentaannuiuasussianlolanarinluy waglolevaiuy

Flavanone Flavone
OH OH OH
MeOO ‘OH HO 0 ‘ HO ‘ o) O HO
HO G
o 0 OH O
3',4' 6-Trihydroxy-7- Liquiritigenin Naringenin 4',7-Dihydroxyflavone
methoxyflavanone 357.5mg 106.7mg 2.3mg
7.4mg
Flavanonol Chalcone
OH OH OH

MeO O o O HO ‘ | O HO ‘ | ‘
HO OH

o 0 OMeo OH O
n?é?ﬁg;%g;%ﬁ%g& 2'-Methoxyisoliquiritigenin Isoliquiritigenin

65.9 mg 26.6 mg 116.0 mg
Pterocarpan Cinnamylphenol
HO o HO OH

O OH

o O OMe OMe
(6a,11a)-3,8-dihydroxy- Xenognsin
9-methoxypterocarpan 15.0 mg
36.0 ma

JUN 10 lassadavesesduszneumaniifuentaainuiuasussianiatay Narnluu warluwea
alay wnelsaudu wagduiiaiues
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6.29 d2.5

HR FABMS C1gH1505 : mz cal.303.0869[M+1]",
obsvd 303 0879[M+1]"
[2]p?®°C - +40 (c 0.16 g/dL, MeOH)
CD[ €] nm: 1.89 x 10% (235, 349), 7.06 x 10° (262),
-2.50 x 10* (310)(c 1.06 x 10~°, MeOH)

6,4'-Dihydroxy-7-
methoxyflavanonol

7,4'-Dihydroxy-1'-
methoxyisoflavanon

HR FABMS CygH1s05 : m/z cal 287.0919[M+1]",
obsvd 287 0895[M+1]"
[0]p?*°C - +37.50 (c 0.18 g/dL, MeOH)
CD [ &) nm: 1.19x 10* (232), 6.35 x 107 (266), 5.95x 10° (275),
7.14 x 10% (319) (¢ 1.26 x 10, MeOH)

- HMBC

4.37 OMe

165.9 \ [l 165.2 72.2]da,11.2,58

5,7,3',4'-Tetrahydroxy-1'

. Isodalparviquinone {
-methoxyisoflavanone

382s o
HR FABMS Cy7H:507 : mvz cal 331.0818[M+1]
obsvd 331.0799[M+1]"
[ap?®°C - +40 (¢ 0.25 g/dL, MeOH)
CD [ 8] nm: 4.21 x 10° (249), 2.89 x 10° (202), 158 x 10° (345),
1.58 x 107 (388) (c 0.76 x 103, MeQH)

HR FABMS C1gH1407: n¥z cal.318.0740 [M]* ovsvd.318.0760 M]*
HR FABMS C15H1507 - m/z cal 319.0814 [M+1]" ovsvd 319.0794[M+1]"
[ab?®°C - +128.57 (¢ 0.70 g/dL, MeOH)

CD[ 8] nm: 123 x 10°(242) (¢ 2.20 x 10°-%, MeOH)

U1 11 msiigatiendnualansuszneulelevaniluy uag Wannluuealvdsmeg NMR wag MS

2. gusnd1etealnsiau (Estrogenic activity) vasasdusznaumaniianndues
2.1 nsAnnsesnnaLlasdudae MCF-7 breast cancer cell line wag T47D cell line

Tunsnaaeudansesisndeioalasiauvesesiusznounmaaiionduasly - MCF-7
breast cancer wayT47D cell line 6'??&@mﬂmmmmsmmmﬁﬂﬁzﬂauiuﬂwsLﬁumuﬁq;tﬁuimaﬂ
wad fensulsiiiusuaweadinzides (poliferation) uammafue WWumududuvesans
nageyu (UM) Aflgriifisuriiuanududures estradiol finmududu 10 pM waz 100 pM
auadu Insuanadumn Equivalence effect to estradiol (EGE 1o, EGE100) WUEN5USENDUNNGLAT
ﬁﬁﬁ’ﬂaquﬂuﬂﬁaaqméﬂé’wLazﬂlmwuﬂszﬂa‘uéhslzmﬂizﬂauiahvdmhulé’ud 7,4-Dihydroxy -
1-methoxyisoflavanone, Khrinone D, Biochanin A, Tectoritigenin, 2’-Methoxyformononetin,
Theralin, Genistein, 4’,7-Dihydroxy-8-methoxyisoflavone a1susenaulalenarnluu lawn 7,4'-
5,7,3',4'-
Tetrahydroxy-1'-methoxyisoflavanone @1susgnaulelanaiau Claussequinone a@1susznoum
arluu leun 34" 6-Trihydroxy-7-methoxyflavanone, Liquiritigenin, Naringenin  @15Us¥nau
wWanliu  4',7-Dihydroxyflavone  @1susgneunaniluuea  6,4'-Dihydroxy-7-methoxyflavanonol
asusznaunmelInuUy

Dihydroxy-1'-methoxyisoflavanone,  Isodalparviquinone,  Isodarparvinol B,

a15UsEnauduIla
Wuoa Xenognsin wararsusznaumalau 2-Methoxyisoliquiritigenin MiHaNsUsznaUNTANULT

(6a,11a)-3,8-dihydroxy-9-methoxypterocarpan

wngalawn 4’,7-Dihydroxy-8-methoxyisoflavone, Genistein wag Claussequinone @43iA1 EqEio
Fatlianuuduluseautosnia 0.01 lulastuans aawandlunisien 1
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A5 1 wangvsAaeLealaTlauYeeIRUsTNoUNIRANINAUAIIY MCF-7 breast cancer Waz

T47D cell line
MCF-7 T47D
Compounds EqQE1o EQE 100 EqE1o EqE100
(uM) (um) (um) (um)
Isoflavones
7-Demethylrobustigenin ND ND 0.1 ND
Khrinone D 1.5 4.2 <0.01 ND
Biochanin A 0.3 3.8 0.3 0.46
2-Methoxybiochanin A 3.2 ND 0.4 ND
Tectoritigenin 0.5 2.7 0.3 6.9
Khrinone C 4.5 93.3 0.2 8.6
Pratensein ND ND ND ND
2’-Methoxyformononetin 0.3 52 <0.01 1.7
Formononetin ND ND 0.08 ND
Khrinone B ND ND ND ND
Khrinone A ND ND ND ND
Khrinone E a.7 ND ND ND
3’-Methoxydaidzein 4.6 ND ND ND
Calycosin ND ND 4.1 ND
Theralin 0.5 ND 0.7 ND
Genistein 0.01 0.11 <0.001 0.1
4’ 7-Dihydroxy-8-methoxyisoflavone <0.01 3.45 ND ND
Bowdichione ND ND ND ND
Isoflavanones
7,4'-Dihydroxy-1'-methoxyisoflavanone 0.38 0.05 ND ND
Violanone 2.05 9.44 ND ND
Isodalparviquinone 1.63 <0.01 ND ND
Isodarparvinol B 1.12 ND ND ND
2',3' 7-Trihydroxy-4'-methoxyisoflavone 2.07 4.73 ND ND
5,7,3,4"-Tetrahydroxy-1'-methoxyisoflavanone 1.49 0.18 2.14 8.90
Isoflavans
Claussequinone <0.01 0.01 ND ND

EqEyo and EqQEioo : E210 pM, 100 pM equivalent cell proliferation activity of the concentration of test compound : (M)

ND : not determine
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A5 1 wangvsAaeLealaTlauYeeIRUsTNoUNIRANINAUAIIY MCF-7 breast cancer Waz
T47D cell line (919)

MCF-7 T47D
Compounds EqQE1o EQE 100 EqE1o EqE100
(uM) (um) (um) (um)

Flavanones
3'.4' 6-Trihydroxy-7-methoxyflavanone 0.06 6.15 ND ND
Liquiritigenin 0.14 0.65 0.64 ND
Naringenin 0.18 0.66 0.09 1.57
Flavones
4' 7-Dihydroxyflavone 0.06 1.82 ND ND
Flavanonols
6,4'-Dihydroxy-7-methoxyflavanonol 0.65 56.0 ND ND
Chalcones
2'-Methoxyisoliquiritigenin 95.5 0.24 ND ND
Pterocarpans
(6a,11a)-3,8-dihydroxy-9-methoxypterocarpan 0.72 ND ND ND
Cinnamylphenols
Xenognsin 0.34 ND 0.67 ND

EqEyo and EqEioo : E210 pM, 100 pM equivalent cell proliferation activity of the concentration of test compound : (M)
ND : not determine

2.2 m’i‘t’lﬂaaquéﬁ"}ﬂ luciferase reporter gene Tu MCF-7 breast cancer cell line
1umsmaau§u€fun13¢T®ﬂﬁaqqm‘§ﬂé’wLaaimwuﬁuaaaﬂﬁﬂﬁvﬂawmﬂﬁmﬂé}’uﬂ%‘lu
MCF-7 breast cancer wagT47D cell line Ag reporter gene wmﬂmmmmamaamiﬂiuﬂau
TumsiunisaSyivlnvensad & mstsLmeqummuLezjaaLWW“LaEN (poliferation) wansnaLu
A W@upnududuresansmagey (uM) Aiflgriidisusifuanududures estradiol finmsududu 10
pM way 100 pM aua1du Insuansluan Equivalence effect to estradiol (EGEso, EGE100) WU
amsUsznoumaaiifisidneningslunsesgriadelealnsiaulssnauseasdszneulolaanlou
TN 7,4'-Dihydroxy -1'-methoxyisoflavanone, Khrinone D, Biochanin A, Formononetin,
Theralin, Genistein, Bowdichione @1sUsznounailuu laun  Liquiritigenin, Naringenin
a1susznaunlanlau 4’ 7-Dihydroxyflavone @15usgnaumnalsaiuly (6a,11a)-3,8-dihydroxy-9-
methoxypterocarpan uazasuszneudurianiiea Xenognsin %ﬂﬂ’]iﬂizﬂaumd’lﬁﬁm’mm&gﬂ
Tnedeanudndu (EqE,) Tusedutesnin 0.01 Tulasluans fuandlunisnad 2
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A3 2 wangVSAAeLeElnTaUTeeIRUITNOUNIRATYINAUATIY MCF-7 breast cancer Waz

Ta7D cell line ¢ luciferase reporter gene

MCF-7 T47D
Compounds EqQE1o EQE 100 EqE1o EqE100
(uM) (um) (um) (um)

Isoflavones
7-Demethylrobustigenin 5.41 7.79 6.27 ND
Khrinone D <0.01 0.58 5.27 ND
Biochanin A ND ND <0.01 <0.01
2-Methoxybiochanin A ND ND 1.78 3.11
Tectoritigenin ND ND 1.39 2.23
Khrinone C ND ND 0.20 1.99
Pratensein ND ND ND ND
2’-Methoxyformononetin ND ND 1.81 6.24
Formononetin <0.01 <0.01 <0.01 <0.01
Khrinone B ND ND ND ND
Khrinone A ND ND 5.64 8.40
Khrinone E 5.81 ND ND ND
3’-Methoxydaidzein 1.07 2.20 1.18 5.84
Calycosin 0.60 a.67 8.84 ND
Theralin <0.01 0.44 ND ND
Genistein <0.01 <0.01 <0.01 0.55
4’ 7-Dihydroxy-8-methoxyisoflavone 0.66 0.88 ND ND
Bowdichione <0.01 <0.01 <0.01 <0.01
Isoflavanones
Violanone ND ND 0.61 1.10
Flavanones
Liquiritigenin 1.65 2.63 <0.01 5.83
Naringenin <0.01 <0.01 <0.01 5.88
Pterocarpans
(6a,11a)-3,8-dihydroxy-9-methoxypterocarpan <0.01 <0.01 ND ND
Cinnamylphenols
Xenognsin ND ND <0.01 5.71

EqQE1o and EqEigo : E210 pM, 100 pM equivalent cell proliferation activity of the concentration of test compound : (u!\/l)
ND : not determine
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3. gumsisensznineansisidneninlunsesngusadioealnsauiy  walasaudiennes
frewmalian1enaunnes
MnMsAnsdunIniessisansUssneuiiuenldnduaiitdnaniwlunsesngrsade

walnsiauiu walpsaudiemned emaianeneniinnes lundiilnenegeuiulnsadiomdn

V04LAlATAUTINLADT mﬂgméﬁ’aga Protein Data Bank [Crystal structure ER-alpha complex

fiu estradiol; PDB entry code 1A52 Way ER-beta complex AU genistein; PDB entry code

1X7J] selusunsy LigFit module of Cerius?, Docking score (ligand-receptor interaction
energy) AMMIMAIY CFF91 force field, linear QSAR (quantitative —structure-activity
relationship) model a5utamaBN1slY least-square fitting S¥iNe Di AU EqQE;o (estrogenic
activity) Faldnnn1sen proliferation ved MCF-7 cell wag T47D cell Tnensieniefiuans as
ﬁﬁﬁﬂaﬂwwiuﬂWiaaﬂqwéﬂﬁwEJLaaImL%u AvRdeuALULTefienadfidiy  Fischer Ftest

WaZAILIs leave-one-out cross-validation dAusun1sAnel 3D-QSAR  Vin1sAN®IAIY

N1TATIZI comparative molecular field (COMFA) paefalUs steric az electrostatic fields

surrounding set of ligands tiewArdiuSsaunsszielasiasnaaiivag nseengws

(QSAR) Anw18401335 Grid Independent Descriptors (GRIND) method nan15@n®1 QSAR 3

MCF-7 activity AU 9za9l LLaﬂﬂJLaqa 91719 Net Matz Kollman atom change on C13,

interatomic distance, molecular weight, number of hydrogen bond acceptor lag GFA

approach kAAIAINLEUTUS wazAWNsaaRfInIT1a7 3 LLazgﬂﬁ 12 UaAIANEURUSAU N1TeRN
qwéﬁﬁwmmmﬂamm{lumiwﬁ 3 dmiun1sfiner QSAR models 989 MCF-7 and T47D

activity fiosueluduusves receptor binding affinities ag pharmacokinetic @11508514

aumslumsinseiladmied 4 seaimuudeds (2 a9’ fmanudesiu = 0.99 way

O >05 uanwisnIed 5

A5197 3 QSAR models of the MCF-7 activity derived by GFA approach from atomic and

molecular descriptors.

Descriptor Cmp.2| R? R2 F-test Regression Equation

XV

—10g,EQE o = - 1.1052 -
Qu® Qu Doo® | 41 | 085 | 0.82 | 70.9 |2.2404-Q,, +0.8079:Q,, +
0.0659'Dy,

—10g,EQE o = - 0.3556 -

Q,; Q 38 | 083 | 080 | 843 | T dEe
Q, M,? 41 | 081 | 078 | 808 ;‘f‘;ﬁgﬁg‘g;o_zgigﬂ;&;
Q, HB, ° 39 | 081 | 078 | 762 a‘_’ggggféia_zjé%%ﬁéam
Q,, HB,, 40 | 080 | 0.77 | 734 ;’gggﬁfgﬁ;uzgzﬁgzzs
Q3 Doo 39 0.80 | 0.77 | 70.8 —log,EQE, = - 1.0892 -

2.6961'Q; - 0.0571Dg

2 number of compounds in the correlation after removal of outliers,

® Q.5 — net Mertz-Kollman atomic charge® on atom C13 (see Figure 2 for atom numbering) computed using Gaussian 03%,
© Dgp — interatomic distance between hydroxyl groups atoms O, and O, attached to carbons C,, and C, (Figure 2) [A],

4 M,, - molecular weight [Dal),

® HB,.. — number of hydrogen bond (proton) acceptors in the molecule.
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Retivity 1

12 Correlation of estrogenic activity measured in MCF-7 cells versus the activity

predicted from QSAR regression equations (Table 1):

A: -log10EQE10[MCFT7]
B: -log10EQE10[MCFT]

- 1.1052 - 2.2404°Q13 + 0.8079°Q32 + 0.0659°DOO
2.8177 - 1.3931°Q13 - 0.5272"HBacc

asneil 4 QSAR models for MCF-7 and T47D activity containing receptor binding affinities and

pharmacokinetic descriptors

Descriptor Cells Cmp.? R2 Rz, F-test Regression Equation
LigScoreER * MCF7 34 0.83 0.79 47.27 -log,,EqE[MCF7] =-3.6636 +
LigScoreER; 0.0095'LigScoreER,, + 0.4462 LigScoreER, +
AlogP98¢ | | 0.5575'AlogP98
Compounds included BC16, BC2, E33, E35, E36, E37, E38, E41, E42, E43, E45, E10, E12, E13, E14, E15, E16, E17, E4,

ES5, E6, E40, E56, E51, E54, E48, E49, E53, E23, BC13, BC12, 4A, 7A, Daidzein

LigScoreER,, T47D 23 0.80 0.72 24.63 —log,,EQE([T47D] =-6.9752 +
LigScoreER; 0.6286'LigScoreER,, - 0.0348'LigScoreER; +
AlogP98 1.8832-AlogP98

Compounds included

BC13, BC5, E28, E33, E35, E37, E38, E41, E42, E43, E45, E10, E12, E16, E17, E18, E40, E54, E47,

ES3, E11A, 13A, Daidzein

*number of compounds in the correlation after removal of cutliers,
®LigScoreER, is the ligand-receptor binding affinity of the estrogen receplor ER, computed by LigScore scering function of Cerius? 27,
¢ AlogP98 — water/octanaol partitioning coefficient descriptor of the QSAR module of the Cerius? is a pharmacokinetic descriptor, which characterizes the ability of the compound to permeate cellular membrane.

mi'N‘ﬁ 5 3D-QSAR models calculated for ERq and ERg conformers for both cell growth assay

activities. The models are characterized by high predictive capacity expressed in terms

of -
Activity |Data set Compounds ? et g?(LO0) ¢
ER, conformers 24 0.99 0.70
MCF-7
ER; conformers 27 0.99 0.62
ER, conformers 18 0.99 0.61
T47D
ER, conformers 19 0.99 0.55

# number of compounds in the model after removal of outliers,
® correlation coefficient; describes the ability of the model to explain the variance of the original variables
< predictive correlation coefficient calculated by the leave-one-out (LOO) cross validation.
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yonanidslaAnwensn3enves estradiol 7 binding site ¥4 estrogen receptor
alpha (ER-LJ) wuin wgﬁqﬁ%uﬁﬁwé’aﬂumiLﬁﬂé’@'ﬁﬂ%mﬁ’uizij ligand AU amino acid functional
group 'l binding site U84 receptor A® hydroxyl group (-OH) Fisumdedl 7 uaz 47 209 ring A R
Isfindunsn3endl histidine 524 uag hydroxyl group (-OH) fuvisil 3' wae 5° v ring B AL AASH
3138719V glutamine 353, arginine 394 é’mamiugﬂﬁ 13

Phe
404

Met \ o
43
H 5 87
7 <
HO
/ ; H H
Gly
521 Leu Leu Ala
e M8 350

Leu

ARG B394

—

HIS B524

GLU B353

GLU B353

ARG B394

gﬂ‘ﬁ 13 Estradiol at the binding site of estrogen receptor ERQL. A. Essential hydrogen bonds

between terminal OH groups of the ligand and residues of the receptor lining the

binding site are shown. B. 3D-structure of the ligand at the ERQL active site. Hydrogen

bonding interactions are shown as yellow lines. Front view. C. Side view.
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Fefuansfuenuiavdldanunuduai  dndvgiflassaadunaliuesddendeealnsiou
Taglowzegebeasuszneutsziamlelmahy - InmsdnEeshveduanandetoalasiay  wasd
functional group ﬁﬁ’lﬁm (-OH) pdneLeaElAIIAUNAUF 19U genistein, diadzein, theralin, khrinone
D ududstiqriadoioalasiauifidnenmgs

ajUuasdaiauauue

il [
= A

NATeildumsfnwiisuenalsusgrsainaisaiaunuas Jududuldamndnludidmi

[
saaaa U 6

ounsasnauansluldliiiiadanasesiin shikimic pathway flagansnsadansigiasyioniidu
arslunaguanlauesd AdgvSymandsinennnue warlfidugvansnagulse fadungquiannnside
addinuindunsannsananerlszneunmaniidnlngiduasussneussavlalivess Snmad
finsnszneieglundudesvaaailauesd Vv 34 as Tasngulngfinudundy lelewarlou
(isoftavones) 18 @13 ludwaniiilanslmisiuau 5 a3 Tour krinone AE uavansiens1uud 13
A5bOLA 7-Demethylrobustigenin, 2-Methoxybiochanin A, Tectoritigenin, Pratensein, 2’-
Methoxyformononetin, Formononetin, 3’-Methoxydaidzein, Calycosin, Theralin, Genistein, 4
’,7-Dihydroxy-8-methoxyisoflavone, Bowdichion ngulelaarinluu (isoflavanones) 7 @15 u
%"wmuﬁﬁmﬂmﬁmu 3 @15 LA 7,4'-Dihydroxy-1'-methoxyisoflavanone, Isodalparviquinone,
5,7,3' 4'-Tetrahydroxy-1'-methoxyisoflavanone LLazmiﬁLﬂEJVli”lULLéjﬁ 4 ashonn Violanone,
Isodalparviquinone, Isodarparvinol B, 2',3'7-Trihydroxy-4'-methoxyisoflavone ﬂﬁjiJl@IﬁtinLL’Ju
(isoflavans) 1 @1sAe Claussequinone nauwatliu (flavones) 1 @1sfe 4',7-Dihydroxyflavone
ﬂfcjm/\lmmiuu (flavanones) 3 a@1slaun 34" 6-Trihydroxy-7-methoxyflavanone, Liquiritigenin,
Naringenin  ngunainluuea  (flavanonols) Faduanslvl 1 asfe 6,4 Dihydroxy-7-
methoxyflavanonol ﬂ&quLwaI'ﬁﬂ’lLLUu (pterocarpans) 1 @13fe  (6a,11a)-3,8-dihydroxy-9-
methoxypterocarpan ﬂzjm%mﬁaﬁluaa (cinnamylphenols) 1 @138 Xenognsin ﬂa:mﬂiﬂaiﬂu
(chalcones) 1 @1sfte 2-Methoxyisoliquiritigenin kaxa1NNNINAABUAANTBIYSLLNMIAEBLDALAS
WU ik miﬂisﬂaumqLﬂﬁﬁﬁﬁ’ﬂmmqﬂummaqwéﬂé’wLaaimiLﬁ]uﬂisﬂaué’aamiﬂisﬂaulahw
anlaulaun 7,4'-Dihydroxy -1'-methoxyisoflavanone, Khrinone D, Biochanin A, Tectoritigenin, 2’
Methoxyformononetin, Theralin, Genistein, 4’,7-Dihydroxy-8-methoxyisoflavone a1susenaule
Tgnananluu laun 7,4-Dihydroxy-1'-methoxyisoflavanone, Isodalparviquinone, Isodarparvinol
B, 5,7,3,d4-Tetrahydroxy-1-methoxyisoflavanone @1sUsznaulelanaliiu  Claussequinone
ansUsznounanlul laun 3',4',6-Trihydroxy-7-methoxyflavanone, Liquiritigenin, Naringenin
asUszneu  Wailau 4, 7-Dihydroxyflavone  @nsusenaunaniluuea  6,4-Dihydroxy-7-
methoxyflavanonol  @1sUsznaunimalsniulu  (6a,11a)-3,8-dihydroxy-9-methoxypterocarpan
asUszneuTundaiuea  Xenognsin  tazaisusznauvialau  2-Methoxyisoliquiritigenin Wil

a1sUsgnouiiimnuusannianliun  4°,7-Dihydroxy-8-methoxyisoflavone,  Genistein  ua
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Claussequinone #die EQE;, Befimanududulusedutiosnin 0.01 lulastuans wavnisvagey
¢ luciferase reporter gene wuansUsznEUMMAATIATiFneAmgslun1seequisadeiealnsiay
Usgnoumearsuszneulelanailaulaun 7,4-Dihydroxy -1-methoxyisoflavanone, Khrinone D,
Biochanin A, Formononetin, Theralin, Genistein, Bowdichione @1susenaunaninluu Town
Liquiritigenin, Naringenin ~ @1sUsgnaunailau 4',7-Dihydroxyflavone a1susznaunivalsaiiiu
(6a,11a)-3,8-dihydroxy-9-methoxypterocarpan  Wazansuszneuduriiaiea  Xenognsin R
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Abstract

A set of some flavonoids and diphenolics isolated from two species of Thai medicinal
plants, Dalbergia parviflora R. (Leguminosae) and Belamcanda chinensis L. (Iridaceae) which
used traditionally for the regulation of menstrual disorders, showed a wide range of estrogen-
like activity as determined in breast cancer MCF-7 and T47D cell proliferation assays. This set
of compounds was studied by means of computational techniques including quantitative
structure-activity relationships (QSAR) and molecular modeling. It was found that the
estrogenic potencies of the studied compounds depend mainly upon the presence/absence
of hydroxyl groups attached to 3" and 5" positions of B ring of the isoflavone scaffold and the
inter-atomic distance between the hydroxyl groups attached to the outer terminal positions
7 of A ring and 4" of B ring. In a QSAR model employing ligand-receptor interaction energy
descriptors, the LigScore scoring function of Cerius? virtual screening module, which describes
the receptor affinities of simultaneous binding to estrogenic receptors O and B (ERa and ERp),
led to the best correlation between the observed estrogenic activities and computed
descriptors. Correlation with R® value of 0.89 confirmed the validity of this model.
Consideration of independent binding to ERg and ERg did not result in statistically significant
QSAR models. It was thus concluded that simultaneous and possibly competitive interaction
of the compounds with the ERq and ERp receptors, in which the presence of hydroxyl groups
at the abovementioned positions of the isoflavonoids and diphenolics molecular scaffold
plays a dominant role, may determine the estrogenic potency of the considered

phytochemicals.

2. Yauenarivimsluguuuuluames ai30s QSAR Analysis of Flavonoids and Diphenolics
from Dalbergia parviflora and Belamcanda chinensis. as Estrogen-Like Activity. The
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The heartwood of Dalbergia parviflora Roxb. (Leguminosae) has been used to normalize the
menstruation in Thai traditional medicine. To support its common use, further investigation
on its constituents were carried out. A part of methanol extract (150 g) of the heartwood was
chromatographed on a silica gel column chromatography to yield 26 fractions. In this
investigation, fraction R was focused for purification by using HPLC. Estrogenic activity and
antiestrogenic activities were evaluated by monitoring cell proliferation of estrogen responsive
human breast cancer, MCF-7 and T47D cells with various concentrations of isolates. Novel
flavavone (1), isoflavanone (2-4), along with 7 known flavonoids, 3',4',6-Trihydroxy-7-
methoxyflavanone (5), 4',7-Dihydroxyflavone (6), 4',7-Dihydroxy-8-methoxyisoflavone (7),
4'5,7-Trihydroxy-2'-methoxyisoflavone  (8)  2',3',7-Trihydroxy-4'methoxyisoflavanone  (9),
Claussequinone (10) and 2'-Methoxyisoliquiritigenin (11) were isolated and determined their

structures. Further purification and their bioactivity will be presented at the presentation.
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