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Research Title: Allelopathic effects of Xanthoxyline-derived chalcones on tested plants
Researcher: Mr. Nawasit Chotsaeng

Department of Chemistry, Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang

ABSTRACT

Flavokawains A, B, C and theirs 18 derivatives were prepared by Claisen-Schmidt condensation
reaction under basic conditions between xanthoxyline (1) and aromatic aldehydes. The yields of these
reactions were low to high (17-83.5% ). Inhibitory activities of these chalcones on Chinese amaranth
(Amaranthus tricolor L.) and barnyardgrass (Echinochloa crus-galli (L.) Beauv.) were then evaluated and
found that at concentration of 400 [L M, synthesized chalcones showed different level of activities.
Moreover, the biological activities of these chalcones were determined by their functional groups or the
substituents. Generally, the most potent compounds composed of phenoxyacetic acid, 4-(N,N-
dimethylamino)phenyl, N-methylpyrrole or thiophenyl groups. At applied concentration, other derivatives
containing both electron-withdrawing and electron-donating substituents had no inhibitory effect on seed

germination and seedling growth of the tested plants.

Keywords : Xanthoxyline, Flavokawains, Chalcones, Inhibitory, Chinese amaranth, Barnyardgrass
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e
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Wang azame’ 1AANINAYDI0YWUT 8 WliAYDY flavokawain B 43 Aon156080du layad

'
A o !

. X 3 & 7 o .
acetylcholinesterase (AChE) gatludu lyinimihnmaleasaanszualszam (acetylcholine) bae
< a . 1 .4 a Lo ¥ { ° '
Huaungueansnalin Alzheimer IAgWUNUOYHUT 4 FUALAAIGNTIVII AChE 0 1C,, 61071 20
= I Q’ Yy A =\ 1 o ?,', <3 1
uM Taoda1s 44 Fuduaiseongni laangainaiuieslalunsduds AchE 1flu 2 mivesen

Q

rivastigmine
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OH O (Nj OH ©
CLoC ¢
H4CO OCH, HaCO OCHj

Flavokawain B 43 44

4

o d a
1udl a.91. 2015 Akhtar tazane ™ eonuUVLATFUATIZHOUNUTYIA IAY 10 FilA uazﬁﬂmma

q

o ¥ g p . & g g e o Yy & a ' .
ﬂﬁEJ‘UEl\‘lL’E]uUlG]ﬂJ Tyrosinase Gﬁi!ﬂul@uhl%ll‘ﬂﬁWﬂigﬁluﬂﬁﬁiNLllﬂﬁ ag WU flavokawain A 45,

v
flavokawain B 43 1122 @13 46 1A @ 10150 1UN 156V tyrosinase 1aa aziial IC, ogluwaq

14.20-14.38 uM

OH O (e}

OO0 COT0
H,CO OCH, OCH; HO OH OH

Flavokawain A 45 46

£ = A o A 1 Yy 9 9 Y | £
‘L!@ﬂﬁnﬂi]‘ﬂ‘ﬁ‘ﬂN%’Jfﬂ‘WTI‘HEﬂﬂ‘Ha18%@@‘]51@1?11!@]\11/”1@1’3&!,6’JGIJ”N@]HLLE]’J ﬂfwaiﬂuamqmﬂu

o A

<3| o w .. J ' ' =~ 39 Y= £
msidluarsivadagiles (pesticides) Ar0819u 11 A, 2011 Tao 11z Hou nazamz™ 1aAny1gns
v . .. Yy g ¢ vy & A . .
ATAIULLAY (insecticidal) N15A1ULOU 1w3] AChE 1tagnIsaIures1 15any (plant pathogenic fungi)
v J [ a [ Y4 1 dyd £ 9 9 < 4
YooY HUTHIA TAUNI 63 FHAuaz NN MrsoyNusHallgns lumsduuuasuazdrudu e
:) 1 Qd 5 g}/ &} 1
AChE @110 1A@15 47 @10150UaAINT 1Un156UGUF 51 Rhizoctonia solani 149 1aslin1 IC,,

MINY 1.20 mg/L

Cl ¢}

Cl

a7

v

A ~ < P o A Yy 9 v ao S= A =
Lu@\ﬁ]TﬂﬂﬂaIﬂuuﬂm‘ﬁﬂ1\1%3ﬂ1W3J1ﬂ3J1ﬂﬂQ%ﬂa131ﬂlla3m1Q@]u Q1u3ﬂﬂuﬂQﬁuiﬁ]ﬂﬁ]$ﬂﬂH1Na
= = 1 a a A A A Y3 Y &' Y
CVI'Nf]aaIﬁw'W]GU’ENGIﬂaTﬂu@l@ﬂ'lﬁ\‘]’f]ﬂllagﬂ'ﬁlﬂﬁmulﬂﬂIﬂﬂl@ﬂwsﬁcﬂﬂﬁﬂﬂ lW@ﬂ%zi%lﬂum@HalUﬂQﬁu

Tumswanneasmeaisiwae i usunas
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a
unn 3

A uTUMIIY

3.1 MIANAUNUBUNBNFAUIINNAMIAAUNUTI
Aaa Y] 9 Y o o Y G YA [ a
urunenFauamisaanauen ldnnwauiavestsadulaellsegna 1935 mIanauonued 3oy

g9 Lazame” 53910

]
v Y A 1

) Y
Mransaauuisuivaliazi@oadlromToqua 10U INanITAdUNDNUADOE19aZ DA

U

@

o a [ 1 v o a o I @
TUIU 7 ﬂTaﬂiullflJuﬂummazmmamwu 15 Q9 TﬂEJ‘VI1ﬂ”|iﬂlﬁli’]\‘lﬂﬁll1/]ﬂﬁlulﬂuﬂfﬂ 7 U LLE%}’J

q

v Y A

nseumIasaz e uensueon e Mniuhmavesrafsadui g ludshazas

i LoFaa 15 ans 1Wwnar 7 5u w%’auﬁqﬂummmwaunﬂi’u HAINTDIVBINAUAIBAIVIILN

udnhsumsazaioeiia tedna lszmedhazaseen a2 ldmsasavmusueia toFag
Thasananedueiia nedinn aJ"n,mﬂwr]m1/1'e)ﬂ%Euiﬁ'n‘%qw%ﬁ’aamﬂﬁﬂﬂaﬁuﬁmmiwﬂ

s udrduduIassadamaniiveo s unonFaualemain NMR FT-IR MS tag HR-MS

[ d v d
3.2 MITIATIZHOYWUTT 1A AUV T UNBNT AU
DA
o aa = Jq Y ax 40 A o
UNUTHIA InUVoLUNINFAUT NI oN Taslszgnd 195U Seo Az Oh ** (FUINFI
ana a o 1 ?1’1
HEUNONFAY 1 mmol azto Isuianuoad 1ad 1.1 mmol laluuradunauyuia 100 mL 9101
Aa 3t I
ATAYVDINAVAITIUNIUDA 20 mL UAUANEITALA18 KOH (3 mmol) uUnIuveInauiumnal 4-96

@ 1 a Aaaa g ¥ g '
Gﬁjiﬂﬂﬁqmﬁﬂuﬁl@\i L!éjﬂﬁq@ﬂJ;]ﬂ581§’9{38ﬂ'ﬁl;ﬂmﬂ\‘]Wﬁﬂaﬂulﬂaﬂu']llmﬂlagﬂ@ﬂﬂﬁ'ﬂﬂﬁ’ﬁaga’lﬂ 2N

U

a =

v 1
HCl ad ldaunaazneunaz i pH Uszunss 5-6 9101 UNT0IALNOUN 1ARIENTZAIYNTBY LAZHAN
d‘]_rlﬂ}y L g9 = v a o o'lll v o q ¥
aznoun lamesmmuea Nalikanute (@swansual lansaanazneualemnILead a1y
a Ly vy a v & - y a % ] A o An VY a
Vigns laaromatinneaui Insun Inns i) mniudmsed lnssad waswaasusin ldalomatin

NMR IR ttag MS (w30 HR-MS lunsaiiiluas lmii limogndunsigiunnen)

OH O 1) Kf3(3 gauiv.) OH O

6-48 h
CHy )OJ\ P Ar
HyCO OCH,8 Ar H ii) 0.1 M HClI (aq.) HCO ocH,

Xanthoxyline 1

Ar = aromatic or heteroaromatic rings
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5B
o ¢ an ~ I Y ax . 41 2 o
i’]lélwu‘ﬁslf”laTf"l‘LlGIJ’ENLLGB‘M“VIE’Jﬂ"lfﬂl!ﬁ”m”liﬂmiEllliﬂﬂﬂizfmﬁiﬂi I5UDN Rajasekhar  13UINY

HYU NONTAU 1 mmol tazue 15uAnLean 1@ 1.1 mmol taz KOH 3 mmol lalulnseuadisving

I < A ay = I3 g o A Yy Ay A
an “]Jﬂ“]Ji’NNfTiJL‘]JI!L’JﬁW 20 HINNDUNDUN O %ummwamﬂaamﬂummmmﬁmammu—aﬁu “Niov

Q U

1 ana a 4 aan < ¥ < '
%umwﬂgﬂimmﬂﬁuyjim (TLC) Lli‘gl)ﬁlﬂﬂﬂﬂg]ﬂﬁfJ'Wg]J'JfJﬂTiWIBU‘DQNﬁllaﬂiutﬂaﬂu%ﬂlﬂlmgﬁﬂﬂﬂ"]Wflﬂ

9 1
asazane 2N HCI asl)awnanznounasdl pH Yszina s-6 nniunsesnzneui laalenszany
= Ay vy L gy = 9 a o ' v
NI LLﬁ%Naﬂ@gﬂﬂl‘mllﬂﬂ’lmeVnuﬂa nalvimanuig (fmwammmﬂlummsamﬂmﬂaumﬂmm
o Y a Qd Y Y a 1Y o = g’; a o Y a [ 4
‘Llﬂafﬁ3J1iﬂVlﬂﬁﬂiqwﬁllﬂﬂ’lﬂmﬂUﬂﬂ?JmJuIﬂiiﬂi'ﬂﬂﬁﬂ) NNUUAATIZH IATIFASWNEITHAANUN

A yy a A Aa g A ] [ 4 '
‘ﬂllﬂﬂ’mmﬂu NMR IR uag MS (1159 HR-MS Glummmﬂumﬂww‘lumﬂgﬂmmswwmmu)

Qd v d Aaa \ a a 1 A
3.3 PMSNATIUNIVIBYNUTT1]AUVDINTUNINTAUADNITIBANAZ MDAV AADN Y
nagen”’
A9 9o a . Y v
Tunisnaaeoatt 14 n TuuIU (Chinese amaranth; Amaranthus tricolor L.) 12 g V) 19171 0
I Y] 4 1 4 { o w
(Barnyardgrass; Echinochloa crus-galli (L.) Beauv.) Wludannuislu@esguaz lu@esdoimudiany
MsAseNaIsaza8 0.10% Tween® 80 (v/v)
Y 9 v
101 Tween® 80 151105 0.1 mL asluvratadSuiasvuia 100 mL anvw@ydinavlsy
= ?1’1 1 ] I~ {
51103519050 100 mL wieunuadwesnanIfididwdunar 2 i arsazansinlaneaisazate

Y
=1 I %
0.10% Tween® 80 (v/v) E‘ﬁia%a181!1%&1]1!@]’JLL‘]J5?‘|’31J?}3J (control experiment) lumsnaany

MsmssuaIsazaeyIalaunNTNYY 400 M
d‘ [ N Y A . =K A =3

Wearuesa IAUNTUAI1EH 191/51188 400 micromole AL EATAALUTIAIAD Tween® 80 U193 0.1
= I'4 9 v Y A 9 % < Y
mL Jufinnesvuia 100 mL (Funaudinunsedoudnaisvuiaanuarialauuag Tween® 80 13
<3 g = [ a %’ < =Y <3 Y ~ 9 g’/ ~
voanuuiiomedny) vazduinaulsuaraniesasllazarsveanaunld aniumensazaien
3o laasluvriaialsuasvuia 100 mL udr1l5u15u1a3519as0 100 mL esazareieson lane

#1592018%10 1AU 400 uM

< v v
mInageugNBEMstudinsvesmsazawmalaufinnududy 400 uM
a a v J a
191y Tastnlavuie 1 mL @uaisazateuesoyiusyia lauaududu 400 pM U31105 0.5

{ ' ? < <
mL aelu'luea (vial, 4.25 x 2 cm) il germination paper I1N0Y NNUUIUUAANINATOU 10 LUAAAS

a

a a a <3 { @ o
Tu'luea udrtlalueadefldumsiiiu wazinulueaiigamngil 28-30°C fluna 7 Yu wagsiims

U
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Y @ o g A o Y ~ ° s o &
ANITNYIAU ATNYIITIN LASUHUITUIULIUAANIDN Llﬁgu']‘ll’ﬂyﬂﬂvlﬁmlﬂﬂWH'Jmlﬂf)'il“])'l!ﬂTiEJ‘UEN

De
=le

(chalcone)
Inhibition (% of contrel) = 100 — ——  x 100
(control)
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NanN15398

4.1 MIANAULNUBUNDNTAUDINHANIAAUUNS

UFUNDAFAUAINITOANALEN A INNaLTIvIfIdadU Tagisuaniwamasaduuranuald

= vy A g o o v 9 A 1 = o a [ ' v o
ARG ITIVA VNUUUTINANTIIAAUNYNUADDINASIDIAIIUIU 7 nlansuy Ull]!t“lfﬂlu@l’lﬂ1ﬁ$a1ﬁl

[~

9
BN 15 ans 1agiimsauvesnaunnIwdunal 7 7u Llé}’Jﬂiﬂ\‘]L@”lﬁiia$aiﬂ%ulaﬂﬁ]ﬂ!i’]®ﬂ1ﬂ

q

[

Y
v o o w 1 v o a a a I~ @
ﬁlﬁﬂﬁ)”l“ll”l’J'UN ﬁ]WﬂULlLl”Iﬂ”Iﬂ“]Ji’J\‘]NE‘]ﬂ”ﬁ]ﬂ@%}uﬁ15&L%1Hﬁ3%1@3ﬂ18l@%ﬂ woman 15 ans Wunar 7 u

9 v 9
wiounsuniuvesnaunniu udInTosveINaNA10/AIv LN LdNhTUa I ez ia tadaa 1)
9 9
szeaazateoon 9z ldmsanave1udueia wedma 119U 400 N5H MntwhaTananeIL
g; a a o aa Y a < F) a o 4 = Y v
Futoha uodaa 400 N5y W menusuNenFauliuignidromaianedauii lasur Inns il Taelda,
) A J A ~ . A a a Aan
azaredlumlaindoud (mobile phase) Ao taniuIAziONA DLHAA TAsUTUNDNTAUAINITOYN

yropnnnavaNlaleanaoun ludasd1uensuUABoNg 02THAa MU 98:2 HAININTLUNIAIT

a Q(dw

PR aa A a < o A ' @ ¥ o
ﬁ$aTﬂL!agqﬂlleﬂuﬂﬂﬂmﬁuﬂﬂﬁﬁ‘VlTillﬁﬂymglﬂuﬂlﬂ\uﬁmﬁlﬁﬁf’)\?@@ﬂﬂ%ﬂ’]m 23 DTN AIDUUULEUN

q

Aa A = ] a a 9 = A 9 [ FY
@ﬂ«vaum"lﬁ"lﬂ@ﬂwaﬂ“lwuﬂlu LINIEFU-IBNT DSHIAN Llﬁﬁﬂi@\iwﬁﬂ‘ﬂ“lﬂlm‘ﬂ AANNUAU HASANASNDU

[

{ g aa I { [ I I3
A tensungu lausunengaulanvusiunandu (GUN 4.1) Psinm 22 nfu (5.5 nleigu)

q‘ aa d' 9
ETJVI 4.1 u%umﬂmaummﬂ"lﬂ

usunenFaunuen ldausosusulaseadamuaimaiia FT-IR ag NMR @43 IR (film)
2930, 1707 (C=0), 1620 (C=0), 1589, 1424, 1364, 1267 (C-0), 1217 (C-0), 1206 (C-0), 1159, 1117,
734 cm'; 'H NMR (500 MHz, CDCI,) O 14.02 (1H, s, OH), 6.05 (1H, d, J = 2.4 Hz, ArH), 5.91 (1H, d,

J=2.4 Hz, ArH), 3.85 (3H, s, OCH,), 3.81 (3H, s, OCH,), 2.60 (3H, s, CH,); "C NMR (125.5 MHz,
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CDCL,) 0 203.07 (C=0), 167.52 (C), 166.04 (C), 162.86 (C), 105.94 (C), 93.45 (CH), 90.64 (CH), 55.46
(2 x CH,), 32.82 (CH,).

(Y d Aana . a = d
4.2 NAMINUATITHIVIAIAUINUBUNONF DY (xanthoxyline) UazozIsuAnuean lad

. 4 2 a @ SN Y J 3 a Ao =
Flavokawians uazmgwummiﬂum 18 ﬂfl!ﬂﬁ1ll”liﬂﬁ\1lﬂ§1$1’ihlﬂiulﬂ@il%uﬂﬂﬂﬁ@lﬂ@"mﬂgﬂ
= A W 9 a (% A o I a v 9
!La%hﬂTﬁﬂuﬂuIﬂ‘iﬂﬁ‘iW\?ﬁ'ﬁNaﬁﬂmm%ﬁﬂlﬂi13ﬂqgﬁﬂﬂlﬂﬂuﬂ FT-IR FT-NMR itag HR-MS PNTBYD
d' Y o
NUFTAIATUAN

Y @ L4 aa
ﬂ1§1\1ﬁ 4.1.ﬂ'l‘iﬁ\?Lﬂﬁ'lgﬁ%'lﬁIﬂu%']ﬂll“h’u‘l/l@ﬂ“]fau

OCH; O R
= R?
H3CO O OH RS O R3
oH o o i) Kf3h(3 gquiv.) R*

6-48 h Flavokawains and
L Chalcones 32, 37, 48-61
CH; * H” SAr - or
H5CO OCHg Aromatic aldehydes i) 0.1 M HCI (aq.) OH O

1.1 equiv
Xanthoxyline ( auv) /@5‘\/\Ar
HaCO OCH;

Chalcones 62-64

(S}
w
S
[}

Chalcone R R R R R Ar
Flavokawain B (43) H H H H H -
48 CH, H H H H -
49 H H CH(CH,), H H -
50 H OCH, H H H -
Flavokawain A (45) H H OCH, H H -
51 H H OCH(CH,), H H -
52 H OCH, OCH(CH,), H H -
53 OCH, H OCH, H OCH, -
Flavokawain C (54)* H H OH H -
55+ H OCH, OH H -
56 F H H H H -
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Y @ d aa J
mswﬁ 4.1.MITUATIZHH IAUNINUFUNONTFAY (919)

1 2 3

S
[}

Chalcone R R R R R Ar

57 Cl H Cl H H -

37 H Br H H H -

58 CF, H H H H -

32 H NO, H H H -

59 H COOH H H -

60 H H OCH,COOH H H -

61 H H N(CH,), H H -
62 - . . . . O
W

63 - . ; ) ) y
)
64 - - . - - \ﬁl/\s/)

[ L asy
* FUAI1ZH 19875 B

Flavokawain B (43)

OH O

COT0
H,CO OCH,

Flavokawain B

@ 4 an o Aaaa 2 & S A o ’q Y a £

ﬁ\‘]!ﬂiWﬁWIﬂﬂ’J‘ﬁ A IﬂﬂﬂWﬂaﬂiﬂuﬂuma'l 6 GIf'JIiN ﬂWﬂuu‘V’I1ﬂ13!£ﬂﬂﬁ15ﬂﬁﬁﬂmm1ﬁﬂiqmﬁ
Y a == vy Y . A o 3 3 A A
ﬂ’JleV]ﬂUﬂﬂ1§@]ﬂWaﬂ(1W3Jﬂ’JfJLlJ‘V”‘L!@a ]'I,ﬂ'fnﬁ flavokawain B (43) Naﬂymglﬂumﬂulf’uﬂﬁlﬂaﬂﬂ
(125.8 mg, 44.2%) R;=0.21 (10% eNa @%‘?ﬁlﬂﬁ/&@lﬂl‘ﬂfﬂ); IR (film) 3057, 2972, 1616 (C=0), 1578,
1562, 1449, 1416, 1213 (C-0), 1157, 744 cm'; 'H NMR (500 MHz, CDCL) O 14.30 (1H, s, OH), 7.92
(1H, d, J = 15.6 Hz, CH=CH), 7.79 (1H, d, J = 15.6 Hz, CH=CH), 7.66-7.57 (2H, m, ArH), 7.47-7.35

(3H, m, ArH), 6.12 (1H, d, J = 2.4 Hz, ArH), 5.98 (1H, d, J = 2.4 Hz, ArH), 3.93 (3H, s, OCH,), 3.85
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(3H, s, OCH,); “C NMR (125.8 MHz, CDClL,) 0 192.63 (C=0), 168.39 (C), 166.23 (C), 162.50 (C),
142.31 (CH), 135.55 (C), 130.04 (CH), 128.86 (2 x CH), 128.34 (2 x CH), 127.52 (CH), 106.33 (C),

93.78 (CH), 91.26 (CH), 55.84 (CH,), 55.57 (CH,) wamsnaassh 1ailulamenasdreds™

(E)-1-(2-hydroxy-4,6-dimethoxyphenyl)-3-o-tolylprop-2-en-1-one (48)

OH O CH,

/
HaCO ‘ OCH, ‘
=)

@ o A ° Aaaa 2 o Y . A o ’q ¥ £

’d\ilﬂﬁW‘ﬁ‘Iﬂ‘(’J’J‘ﬁ A Iﬂﬂ“ﬂ1ﬂ§]ﬂimlﬂumﬁﬂ 12 “If’ﬂiN mﬂuummﬁu&ﬂmiwaﬂnmmﬁlwmqm
Y a =2 1y Y A o I < A
ﬂ’JEJmﬂUﬂﬂ”IW]ﬂNaﬂclﬁllﬂilﬂmﬂ”luﬂa llﬂﬁ”li 48 uaﬂymmﬂummumamam (197.5 mg, 66.2%) R,
= 0.48 (20% EtOAc/hexane); IR (film) 2941, 1622 (C=0), 1580, 1562, 1417, 1339, 1265, 1217(C-O),
1157, 737 em 3 'H NMR (500 MHz, CDCL) O 14.32 (1H, s, OH), 8.08 (1H, d, J = 15.5 Hz, CH=CH),
7.82 (1H, d, J = 15.5 Hz, CH=CH), 7.65 (1H, dd, J = 7.8, 1.2 Hz, ArH), 7.31-7.27 (1H, m, ArH), 7.27-
7.22 (2H, m, ArH), 6.12 (1H, d, J = 2.4 Hz, ArH), 5.97 (1H, d, J = 2.4 Hz, ArH), 3.91 3H, s, OCH,),
3.84 (3H, s, OCHy), 2.50 (3H, s, CH,); "C NMR (125.8 MHz, CDCI,) O 192.68 (C=0), 168.36 (C),
166.20 (C), 162.49 (C), 139.91 (CH), 138.11 (C), 134.48 (C), 130.82 (CH), 129.74 (CH), 128.58 (CH),

126.58 (CH), 126.22 (CH), 106.32 (C), 93.78 (CH), 91.20 (CH), 55.79 (CH,), 55.52 (CH,), 19.89 (CH,)

wanmsnaaedn ladlu ldaenasdrede®

(E)-1-(2-Hydroxy-4,6-dimethoxyphenyl)-3-(4-isopropylphenyl)prop-2-en-1-one (49)

OH ©
CLTO
HsCO OCH;
-

o 4 an o ana I o y o a @ 9 ¥ £
ﬁ\ilﬂiW%WIﬂﬂ'J‘ﬁ A IﬂEJ‘VIT]Jj‘]ﬂifl”ILﬂLlL’Ja”I 24 G]f’JIiN ﬁnﬂuu‘Vl”lﬂ”lill,ﬂﬂf‘ﬁiNa@ﬂmcﬂiﬁﬁiﬁﬂ‘ﬁ

Q

Y a = vy Y S o < 3 A =
ﬂ’Jﬁlmﬂuﬂﬂﬁ@lﬂﬂﬁﬂiﬁhﬂ’)ﬁllh“ﬂ?ﬂ@ﬁ ulﬂﬂ’ﬁ 49 YanyuIUuvoVITHIa09 (244.8 mg, 75%) R, =

0.48 (20% 19N A DL FIAN/1FNIFU); IR (film) 2963, 1620 (C=0), 1558, 1454, 1416, 1339, 1213(C-0),
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1157, 1113, 735 em ; 'H NMR (500 MHz, CDCL,) O 14.35 (1H, s, OH), 7.87 (1H, d, J = 15.6 Hz,
CH=CH), 7.78 (1H, d, J = 15.6 Hz, CH=CH), 7.54 (2H, d, J = 8.2 Hz, ArH), 7.27 (2H, d, J = 8.4 Hz,
ArH), 6.10 (1H, d, J = 2.4 Hz, ArH), 5.96 (1H, d, J = 2.4 Hz, ArH), 3.91 3H, s, OCH,), 3.83 (3H, s,
OCH,), 2.99-2.89 (1H, m, CH), 1.27 (6H, d, J = 6.9 Hz, CH,); “C NMR (125.8 MHz, CDCl,) O 192.67
(C=0), 168.35 (C), 166.10 (C), 162.48 (C), 151.38 (C), 142.47 (CH), 133.20 (C), 128.47 (2 x CH),
126.97 (2 x CH), 126.58 (CH), 106.34 (C), 93.78 (CH), 91.20 (CH), 55.77 (CH,), 55.51 (CH,), 34.07

(CH), 23.75 (2 x CH,). HRMS (ESI) Exact mass calcd for C,,H,,0, [M-H]: 325.1445, found 325.1460.

(E)-1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(3-methoxyphenyl)prop-2-en-1-one (50)

OH o©
joonss
H,CO OCH,
-

@ o A ° aaa 2 o g . A o ’q ¥ £

ﬁ\i&ﬂﬂ%‘ﬁjﬂﬂﬁ‘ﬁ A Iﬂﬂﬂ1ﬂ§]ﬂ581tﬂulﬁﬁ1 24 G]S?INQ mﬂuu‘wmwummawammmiwmgm
Y a = 1y Y A o I 3 A A
mamﬂuﬂmmnwaﬂmmammuaa ul,ﬂ’dﬁ 50 uaﬂymmﬂmammamam (209.7 mg, 66.7%). R,
= 0.35 (20% EtOAc/hexane); IR (film) 2941, 1616 (C=0), 1578, 1562, 1454, 1416, 1339, 1211 (C-O),
1157, 735 cm 3 "H NMR (500 MHz, CDCL,) O 14.28 (1H, s, OH), 7.88 (1H, d, J = 15.6 Hz, CH=CH),
7.74 (1H, d, J = 15.6 Hz, CH=CH), 7.33 (1H, t, J = 7.9 Hz, ArH), 7.21 (1H, d, J = 7.7 Hz, ArH), 7.14-
7.10 (1H, m, ArH), 6.96-6.92 (1H, m, ArH), 6.11 (1H, d, J = 2.4 Hz, ArH), 5.96 (1H, d, J = 2.4 Hz,
ArH), 3.92 (3H, s, OCH,), 3.86 (3H, s, OCH,), 3.84 (3H, s, OCH,); "C NMR (125.8 MHz, CDCl,) O
192.56 (C=0), 168.37 (C), 166.24 (C), 162.48 (C), 159.85 (C), 142.11 (CH), 136.96 (C), 129.80 (CH),
127.87 (CH), 120.87 (CH), 115.56 (CH), 113.62 (CH), 106.31 (C), 93.79 (CH), 91.24 (CH), 55.81 (CH,),

55.54 (CH,), 55.24 (CH,). HRMS (ESI) Exact mass caled for C H,,O; [M-H]": 313.1081, found

313.1084.
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Flavokawain A (45)

OH O
H,CO OCHs3 OCH,3

Fauns11ilae3s A Tagrhigaseuiiunat 6 52 Tu sinduinsuenaseaasaa i qns
frumatinmsannanluidlsmniuea 18 Flavokawain A (45) Idnpaviiluvesuisdmaes (234.5
HaaNTu 74.6%) R, = 0.35 (20% toNa 0:Baa/aniai); IR (film) 2941, 1616 (C=0), 1578, 1562, 1454,
1416, 1339, 1211 (C-0), 1157, 735 cm—1; 'H NMR (500 MHz, CDC,) O 14.44 (1H, s, OH), 7.83-7.75
(2H, m, CH=CH), 7.58-7.54 (2H, m, ArH), 6.94-6.90 (2H, m, ArH), 6.10 (1H, d, J = 2.4 Hz, ArH), 5.95
(1H, d, J = 2.4 Hz, ArH), 3.91 3H, s, OCH,), 3.85 (3H, s, OCH,), 3.82 (3H, s, OCH,); "C NMR (125.8
MHz, CDCl,) 0 192.51 (C=0), 168.31 (C), 165.96 (C), 162.40 (C), 161.30 (C), 142.37 (CH), 130.03 (2 x
CH), 128.24 (C), 125.05 (CH), 114.29 (2 x CH), 106.27 (C), 93.77 (CH), 91.13 (CH), 55.74 (CH,), 55.47

(CH,), 55.31 (CH,). vam3snaaeah Iditlulamuenarsdreas”

(E)-1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(4-isopropoxyphenyl)prop-2-en-1-one (51)

OH O
H,CO OCH, o)\

Y] 4 as o Aaan I ] ?x’l o a Y] Jq Y
dunsznlaeas A Tagsinlgasonilumai 24 ¥ Tus mndusiinIsuenaIsnanaum 14

a £ 9 a = 19 Y = I <= A
Vignsdremaiamsanwan Inialrowniuea ladis 51 danyuziuvewndad@imian (193.8 mg,
56.6%). R;=0.45 (20% EtOAc/hexane); IR (film) 2978, 1620 (C=0), 1603, 1557, 1506, 1342, 1213 (C-

1

0), 1157, 1114, 735 cm '; 'H NMR (500 MHz, CDCI,) O 14.44 (1H, s, OH), 7.83-7.75 (2H, m,
CH=CH), 7.57-7.52 (2H, m, ArH), 6.92-6.87 (2H, m, ArH), 6.11 (1H, d, J = 2.4 Hz, ArH), 5.96 (1H, d, J
= 2.4 Hz, ArH), 4.61 (1H, hept, J = 6.0 Hz, OCH), 3.92 (3H, s, OCH,), 3.83 (3H, s, OCH,), 1.37 (6H, d, J
= 6.0 Hz, CH,); "C NMR (125.8 MHz, CDCI,) 0 192.56 (C=0), 168.32 (C), 165.95 (C), 162.43 (C),

159.80 (C), 142.55 (CH), 130.11 (2 x CH), 127.91 (C), 124.87 (CH), 115.89 (2 x CH), 106.33 (C), 93.79
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(CH), 91.16 (CH), 69.98 (CH), 55.78 (CH,), 55.50 (CH,), 21.95 (2 x CH,) hamsnaaedi laiilu law

PNA13619049"

(E)-1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(4-isopropoxy-3-methoxyphenyl)prop-2-en-1-one (52)

OH ©
L0
HyCO OCH, OJ\

OCH;

a

Funslavds A Taeidfisenilung 48 $2Tue simiuhnsuenaswaasusildus qns
memaiinmsanwanlnidommnivea 1aas 52 Tanvavfluvesdedmaos (205.1 mg, 55.1%). R,
= 0.42 (20% EtOAc/hexane); IR (film) 2978, 1620 (C=0), 1580, 1557, 1506, 1464, 1256, 1209 (C-O),
1111, 733 em '; 'H NMR (500 MHz, CDCl,) O 14.43 (1H, s, OH), 7.80 (1H, d, J = 15.5 Hz, CH=CH),
7.75 (1H, d, J = 15.5 Hz, CH=CH), 7.19 (1H, dd, J = 8.3, 2.0 Hz, ArH), 7.13 (1H, d, J = 1.9 Hz, ArH),
6.90 (1H, d, J = 8.4 Hz, ArH), 6.11 (1H, d, J = 2.4 Hz, ArH), 5.96 (1H, d, J = 2.4 Hz, ArH), 4.61 (1H,
hept, J = 6.1 Hz, OCH), 3.91 (6H, s, OCH,), 3.83 (3H, s, OCH,), 1.41 (6H, d, J = 6.1 Hz, CH,); "C NMR
(125.8 MHz, CDCl,) 0 192.42 (C=0), 168.34 (C), 165.98 (C), 162.38 (C), 150.19 (C), 149.57 (C), 142.68
(CH), 128.53 (C), 125.27 (CH), 122.42 (CH), 114.69 (CH), 111.39 (CH), 106.30 (C), 93.81 (CH), 91.20
(CH), 55.94 (CH,), 55.74 (CH,), 55.50 (CH,), 21.98 (2 x CH,). HRMS (ESI) Exact mass calcd for

C,,H,;0, [M-H]'": 371.1500, found 371.1502.

(E)-1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(2,4,6-trimethoxyphenyl)prop-2-en-1-one (53)

@ o A ° Aaaa IS o g . A o 9 Y Aa £
ﬁilﬂﬂz“ﬂﬂ&lﬂﬁ A Iﬂﬂﬂ']ﬂaﬂiﬂ']lﬂuma'] 96 615’3111\1 ﬂ']ﬂuucl’nﬂ'ﬁllﬂﬂﬁ'ﬁWa@lﬂﬂ!“ﬂﬁl‘ﬁﬂiqwﬁ

Y a = 'y Y A o I 3 A A
ﬂ’JEJL‘V]ﬂ‘Lmﬂ”IW]ﬂNaﬂiﬁllﬂilﬂlll‘ﬂ”lui’]a "lﬂﬁ”li 53 Hanvazuveavad@vany (102.3 mg, 27.3%). IR
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(film) 2938, 1611, 1582 (C=0), 1539, 1448, 1319, 1120 (C-0), 1155 (C-0), 1118 (C-O), 817 cm ; 'H
NMR (500 MHz, CDCL,) O 14.76 (1H, s, OH), 8.32 (1H, d, J = 15.8 Hz, CH=CH), 8.25 (1H, d, /= 15.8
Hz, CH=CH), 6.13 (2H, s, ArH), 6.10 (1H, d, J = 2.4 Hz, ArH), 5.94 (1H, d, J = 2.4 Hz, ArH), 3.90 (6H,
s, OCH,), 3.90 (3H, s, OCH,), 3.85 (3H, s, OCH,), 3.82 (3H, s, OCH,); "C NMR (125.8 MHz, CDCI,) O
194.04 (C=0), 168.23 (C), 165.46 (C), 162.92 (C), 162.44 (C), 161.60 (C), 134.28 (CH), 126.75 (CH),
107.04 (C), 106.67 (C), 93.74 (CH), 90.97 (CH), 90.53 (2 x CH), 55.68 (3 x CH,), 55.50 (CH,), 55.42

(CH,), 55.33 (CH,) vam3snaaedn IaiulUauenarsdress®

Flavokawain C (54)

OH O
HaCO OCH, OH

Funseilaodi B nimhuhmsuenansraasaeildus gnidemaiianisannanlnidaomn
uea 1Ae13 Flavokawain C (54) anyaziiuveandad &y (134 me, 30%). IR (film) 3600-3100 (br),
2941, 1620 (C=0), 1604, 1582, 1512, 1344, 1213, 1159, 829 cm '; 'H NMR (500 MHz, CDCI,) O 14.40
(1H, s, OH), 7.81 (1H, d, J = 15.5 Hz, CH=CH), 7.77 (1H, d, J =15.5 Hz, CH=CH), 7.55-7.51 (2H, m,
ArH), 6.90-6.84 (2H, m, ArH), 6.12 (1H, d, J = 2.3 Hz, ArH), 5.98 (1H, d, J = 2.3 Hz, ArH), 5.28 (1H, s,
OH), 3.93 (3H, s, OCH,), 3.85 (3H, s, OCH,); °C NMR (125.8 MHz, CDCL,) & 192.62 (C=0), 168.35
(0), 166.06 (C), 162.47 (C), 157.49 (C), 142.33 (CH), 130.31 (2 x CH), 128.54 (C), 125.23 (CH), 115.88

(2 x CH), 106.37 (C), 93.83 (CH) 91.27 (CH), 55.58 (CH,), 55.57 (CH,) wan1snaaosi 1aiuliaw

PNA1301909"

(E)-3-(4-hydroxy-3-methoxyphenyl)-1-(2-hydroxy-4,6-dimethoxyphenyl)prop-2-en-1-one (55)

OH O
jsagoe
H,CO OCH, OH
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a

duns12i 1aedt B mmi’uﬁwmﬁuaﬂmiwﬁﬂﬁmﬁ'ﬁlﬁ’mtgwﬁﬁ’wmﬂﬁﬂmmﬂwﬁﬂ“lﬁﬂﬁ'wmm
uea 183 55 Tanvaziluveaiisdimaes IR (film) 2976, 1616 (C=0), 1577, 1557, 1504, 1253, 1207
(C-0), 1107, 1030, 732 em” '; 'H NMR (500 MHz, CDCL,) O 14.41 (1H, s, OH), 7.79 (1H, d, J = 15.5
Hz, CH=CH), 7.75 (1H, d, J=15.5 Hz, CH=CH), 7.21 (1H, dd, J = 8.2, 1.9 Hz, ArH), 7.09 (1H, d, J= 1.9
Hz, ArH), 6.96 (1H, d, J = 8.2 Hz, ArH), 6.12 (1H, d, J = 2.4 Hz, ArH), 5.97 (1H, d, J = 2.4 Hz, ArH),
5.90 (1H, s, OH), 3.96 (3H, s, OCH,), 3.92 (3H, s, OCH,), 3.84 (3H, s, OCH,); °C NMR (125.8 MHz,
CDCl,) 0 192.47 (C=0), 168.35 (C), 166.02 (C), 162.41 (C), 147.86 (C), 146.68 (C), 142.82 (CH),
128.22 (C), 125.17 (CH), 122.63 (CH), 114.86 (CH), 110.54 (CH), 106.34 (C), 93.84 (CH), 91.27 (CH),

55.90 (CH,), 55.81 (CH,), 55.56 (CH,). HRMS (ESI) Exact mass calcd for C,;H O, [M-H]": 329.1031,

found 329.1021.

(E)-3-(2-Fluorophenyl)-1-(2-hydroxy-4,6-dimethoxyphenyl)prop-2-en-1-one (56)

OH © F
L0
HsCO OCH,

o £ ax v 9 ° aaa 3| @ g °
ﬁ\‘]LﬂiW&ﬁIﬂﬂ’JﬁﬂWiﬁ1N‘ﬁ"J‘U@ A Iﬂﬂﬂ1ﬂ§]ﬂi81!ﬂul’3ﬁ1 48 G]S’JTiN D UUNINITHYNTT
a o 79 Y Aa 59} a =2 19y Y A o I <= A

WNaf mmiwmqwﬁmﬂmﬂuﬂmmﬂNaﬂiwumﬂmmu@a bl,ﬂﬁ”li 56 Nﬁﬂ‘]&lﬂl%tﬂlﬁl@ﬂl!fﬂﬂﬁ!ﬁﬂ@ﬂ
(228.3 HAANTY 75.5%) R, = 0.40 (20% LoNa 02 FIAA/AanIU); IR (film) 3009, 2941, 1618 (C=0), 1562,
1487, 1456, 1340, 1213 (C-0), 1157, 734 cm '; 'H NMR (500 MHz, CDCl,) O 14.25 (1H, s, OH), 8.01
(1H, d, J = 15.8 Hz, CH=CH), 7.85 (1H, d, J = 15.8 Hz, CH=CH), 7.60 (1H, td, J = 7.6, 1.6 Hz, ArH),
7.37-7.31 (1H, m, ArH), 7.18 (1H, td, J = 7.6, 0.9 Hz, ArH), 7.12 (1H, dd, J = 10.8, 8.3, 0.9 Hz, ArH),
6.11 (1H, d, J = 2.4 Hz, ArH), 5.95 (1H, d, J = 2.4 Hz, ArH), 3.90 (3H, s, OCH,), 3.84 3H, s, OCH,); "°C
NMR (125.8 MHz, CDCI,) O 192.57 (C=0), 168.41 (C), 166.35 (C), 162.54 (C), 161.64 (d, J = 254 Hz,

C), 134.80 (CH), 131.23 (d, J = 8.7 Hz, CH), 130.18 (d, J = 7.5 Hz, CH), 129.66 (d, J = 2.2 Hz, CH),

124.37 (d, J = 3.0 Hz, CH), 123.65 (d, J = 11.5 Hz, C), 116.18 (d, J = 22.1 Hz, CH), 106.33 (C), 93.78
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(CH), 91.23 (CH), 55.73 (CH,), 55.55 (CH,). HRMS (ESI) Exact mass calcd for C,,H,,FO, [M-H]":

329.0882, found 329.0897.

(E)-3-(2,4-Dichlorophenyl)-1-(2-hydroxy-4,6-dimethoxyphenyl)prop-2-en-1-one (57)

OH O cl
H,CO OCH; cl

o o an v 9 o aan I o g o
a5 9 ﬁilﬂinﬁIﬂﬂ’Jﬁﬂﬁﬁ1N‘ﬁ"Jﬂlﬂ A T@amﬂgﬂiauﬂuwm 48 %DINQ AMOUUNINITUYNTT
q 9 a Ly a = %) v Ao g S oA

WNaf mmiwmqmmamﬂuﬂmmﬂwaﬂiwnmammuﬂa "I,ﬂﬁ”li 57 uaﬂymzmummxmﬁmam
(251 4a@N3TU 71.1%) R, = 0.40 (20% toNa 0L Faa/AanLsU); IR (film) 2926, 2854, 1630 (C=0), 1584,
1560, 1468, 1439, 1344, 1213 (C-0), 1111, 814 cm '; 'H NMR (500 MHz, CDCl,) O 14.16 (1H, s, OH),
8.05 (1H, d, J = 15.6 Hz, CH=CH), 7.84 (1H, d, J = 15.6 Hz, CH=CH), 7.61 (1H, d, J = 8.5 Hz, ArH),
7.45 (1H, d, J = 2.1 Hz, ArH), 7.29-7.25 (1H, m, ArH), 6.10 (1H, d, J = 2.4 Hz, ArH), 5.95 (1H, d, J =
2.4 Hz, ArH), 3.90 (3H, s, OCH,), 3.84 (3H, s, OCH,); "C NMR (125.8 MHz, CDCL,) O 191.96 (C=0),
168.48 (C), 166.50 (C), 162.42 (C), 136.49 (CH), 135.84 (C), 135.82 (C), 132.44 (C), 130.38 (CH),
130.00 (CH), 128.47 (CH), 127.44 (CH), 106.23 (C), 93.83 (CH), 91.31 (CH), 55.86 (CH,), 55.59 (CH,).

HRMS (ESI) Exact mass calcd for C,,H,,C1,NaO, [M+Na]": 375.0161, found 375.0171.

(E)-3-(3-Bromophenyl)-1-(2-hydroxy-4,6-dimethoxyphenyl)prop-2-en-1-one (37)

OH ©
W l/ Br
H,CO OCH, ‘

a3 10 dunzv laeismsmuiate A Tavihfaseniluna 48 %1 Tus imiwihmsuenans

a o 9 ¥ A Q(SI a =3 vy Y A o I <= A
Haanma IduTgnimemaiamsanwanlmidremwniuea laas 37 Tanvuziluvewdsdimaos
(302.8 UAANTY 83.4%) R, = 0.41 (20% 10Na 0eHANAaNEU); IR (film) 2941, 1618 (C=0), 1578, 1416,
1339, 1263, 1215 (C-0), 1157, 1113, 737 cm”'; 'H NMR (500 MHz, CDCl,) O 14.19 (1H, s, OH), 7.85

(1H, d, J = 15.6 Hz, CH=CH), 7.72 (1H, t, J = 1.7 Hz, ArH), 7.66 (1H, d, J = 15.6 Hz, CH=CH), 7.51
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(1H, d, J= 1.8 Hz, ArH), 7.49 (1H, d, J= 1.8 Hz, ArH), 7.27 (1H, dd, J = 8.7, 7.0 Hz, ArH), 6.11 (1H, d,
J = 2.4 Hz, ArH), 5.96 (1H, d, J = 2.4 Hz, ArH), 3.92 (3H, s, OCH,), 3.84 (3H, s, OCH,); “C NMR
(125.8 MHz, CDCl,) O 192.17 (C=0), 168.42 (C), 166.42 (C), 162.47 (C), 140.25 (CH), 137.75 (C),
132.67 (CH), 130.83 (CH), 130.32 (CH), 128.89 (CH), 126.93 (CH), 122.95 (C), 106.26 (C), 93.81 (CH),

91.30 (CH), 55.90 (CH,), 55.58 (CH,). naminaassit Idiulamenasdreds”

(E)-1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(2-(trifluoromethyl)phenyl)prop-2-en-1-one (58)

OH O CF,

CUOT0
H,CO OCH;

o o ax v 9 ° aaa < v g
w19 11 ﬁﬂlﬂinﬁTﬂﬂTﬁﬂ’li@nNﬁ’Jﬂl@ A Iﬂﬁl“ﬂWﬂaﬂﬁﬂ’llﬂuQﬁW 12 GH'JI?J\? NUUNINITUYNTT

@ J

wansusl iU gnidremaiiansannanlmidremmnivea 18as s8 Tdnvazduvewddmios
(294.2 mg, 83.5%). R, = 0.30 (20% EtOAc/hexane); IR (film) 2949, 1633 (C=0), 1622, 1576, 1439, 1344,
1312, 1215 (C-0), 1112, 816 cm '; 'H NMR (500 MHz, CDCl,) O 14.15 (1H, s, OH), 8.10 (1H, dd, .J =
15.4,2.1 Hz, CH=CH), 7.82 (1H, t, / = 15.4 Hz, CH=CH), 7.78 (1H, d, J= 7.8 Hz, ArH), 7.71 (1H, d, J =
7.8 Hz, ArH), 7.59 (1H, t, J = 7.6 Hz, ArH), 7.47 (1H, t, J = 7.6 Hz, ArH), 6.10 (1H, d, J = 2.3 Hz, ArH),
5.95 (1H, d, J=2.3 Hz, ArH), 3.90 (3H, s, OCH,), 3.84 (3H, s, OCH,); "°C NMR (125.8 MHz, CDCl,) O
192.01 (C=0), 168.47 (C), 166.51 (C), 162.49 (C), 137.12 (CH), 134.63 (C), 131.96 (CH), 131.51 (CH),
129.17 (CH), 129.05 (m, C), 127.90 (CH), 126.14 (d, J = 5.5 Hz, CH), 124.03 (q, J = 273.9 Hz, C),

106.21 (C), 93.83 (CH), 91.27 (CH), 55.83 (CH,), 55.56 (CH,). HRMS (ESI) Exact mass calcd for

C,:H,,F,0, [M-H] : 351.0850, found 351.0857.

(E)-1-(2-Hydroxy-4,6-dimethoxyphenyl)-3-(3-nitrophenyl)prop-2-en-1-one (32)

OH ©
jeanes
H,CO OCH,
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@13 12 dunszn laedsnsamiade A Tasvl§azeutiunan 48 42 Tuq smfuinsuends
wansau U gnidremaiiansannanlmidremmivea 18ms 32 Tdnvazduvewddmios
(261.8 HAANTN 79.5%) R, = 0.33 (20% toNa 0 Faa/anan); IR (film) 2940, 1636, 1607 (C=0), 1574
(N-0), 1508, 1418, 1342 (N-0), 1263, 1217 (C-0), 1109 cm '; 'H NMR (500 MHz, CDCl,) O 14.09 (1H,
s, OH), 8.46 (1H, t, /= 1.9 Hz, ArH), 8.22 (1H, ddd, J = 8.2, 2.2, 0.9 Hz, ArH), 7.98(1H, d, J = 15.6 Hz,
CH=CH), 7.89-7.84 (1H, m, ArH), 7.75 (1H, d, J = 15.6 Hz, CH=CH), 7.59 (1H, t, J = 8.0 Hz, ArH),
6.12 (1H, d, J = 2.4 Hz, ArH), 5.99 (1H, d, J = 2.4 Hz, ArH), 3.95 (3H, s, OCH,), 3.85 (3H, s, OCH,); "°C
NMR (125.8 MHz, CDCl,) O 191.85 (C=0), 168.52 (C), 166.71 (C), 162.51 (C), 148.72 (C), 138.80
(CH), 137.45 (C), 134.11 (CH), 130.52 (CH), 129.87 (CH), 124.09(CH), 122.18(CH), 106.23 (C), 93.87

(CH), 91.42 (CH), 55.98 (CH,), 55.65 (CH,). iilul1/auonassneds”

(E)-4-(3-(2-Hydroxy-4,6-dimethoxyphenyl)-3-oxoprop-1-enyl)benzoic acid (59)

OH O
H3;CO OCHs COOH

[ o an v 9 o aan I o ¥ o
71513 \Tmi18ﬁ1ﬂ83‘ﬁﬂﬁ@1uﬁ’ﬁlﬂ A Tﬂﬂ‘ﬂ”lﬂgﬂiﬂ”ltﬂul'm1 72 ‘H’JT?N INUUNINTUYINTT

v o

wansast iU gnidromaiiansansanlnidrommiuea 18as 59 dnvazsduvewidmies
(90 HAANTU 27.4%) R, = 0.23 (40% tBNa 0 Faa/LanLEU); IR (film) 3057, 1689 (C=0), 1612 (C=0),
1578, 1449, 1416, 1327, 1213 (C-0), 1157, 708 cm '; 'H NMR (500 MHz, DMSO, ) O 13.33 (1H, s,
OH), 13.11 (1H, brs, COOH), 8.02-7.96 (2H, m, ArH), 7.86-7.80 (3H, m, CH=CH and ArH), 7.66 (1H,
dd, J = 15.7 Hz, CH=CH), 6.15 (2H, dd, J = 12.6, 2.1 Hz, ArH), 3.89 (3H, s, OCH,), 3.83 (3H, s, OCH,);
®C NMR (125.8 MHz, DMSO,) O 192.10 (C=0), 166.80 (C=0), 165.80 (C), 165.53 (C), 161.98 (C),
140.58 (CH), 138.91 (C), 131.93 (C), 129.85 (2 x CH), 129.67 (CH), 128.43 (2 x CH), 106.34 (C), 93.91
(CH), 91.17 (CH), 56.28 (CH,), 55.71 (CH,). HRMS (ESI) Exact mass calcd for C,H,;O [M-H]":

327.0874, found 327.0880.
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(E)-2-(2-(3-(2-hydroxy-4,6-dimethoxyphenyl)-3-oxoprop-1-enyl)phenoxy)acetic acid (60)

OH O 0~ >COOoH

COCT0
HyCO OCH;

o o an v 9 ° aaa I o ¥ .
w17 14 ﬁ\?!ﬂiTgﬁiﬂﬂ’J‘ﬁﬂ1§@]1NW3m@ A Iﬂﬂ‘ﬂTﬂgﬂifluﬂumaT 96 "]f')TlN AMNUUNINITLUYN

A o J9 9 a Ly N = "y v A o < 3 oy
ﬁWiWaﬁﬂﬂ!“ﬂiW‘Uﬁﬁ'ﬂ‘ﬁﬂ?ﬂlﬂﬂuﬂﬂ'liﬂﬂﬂﬁﬂﬁlWiJﬂ'JfJL?JﬂWu@a Ulﬂﬁ'lﬁ 60 uaﬂymmﬂuﬂlmumﬁﬁu

(221.4 mg, 61.8%). R, = 0.18 (50% EtOAc/hexane); IR (film) 2914, 1740, 1620 (C=0), 1581, 1570, 1342,
1215, 1157, 1113, 750 cm '; 'H NMR (500 MHz, DMSO-d,) O 13.52 (1H, s, OH), 13.13 (1H, brs,
COOH), 7.98 (1H, d, J = 15.9 Hz, CH=CH), 7.86 (1H, d, J = 15.8 Hz, CH=CH), 7.72 (1H, dd, J = 7.7,
1.5 Hz, ArH), 7.42-7.37 (1H, m, ArH), 7.04 (1H, t, J = 7.5 Hz, ArH), 7.00 (1H, d, J = 8.4 Hz, ArH), 6.14
(2H, dd, J=11.9, 2.3 Hz, ArH), 4.83 (2H, s, CH,), 3.88 (3H, s, CH,), 3.82 (3H, s, CH,). "C NMR (125.8
MHz, DMSO-d,) 0 192.57 (C=0), 169.91 (C=0), 165.69 (C), 165.59 (C), 162.00 (C), 156.68 (C), 137.23
(CH), 131.75 (CH), 128.72 (CH), 127.89 (CH), 123.48 (C), 121.35 (CH), 112.56 (CH), 106.34 (C), 93.88

(CH), 91.09 (CH), 64.80 (CH,), 56.14 (CH,), 55.67 (CH,). HRMS (ESI) Exact mass calcd for C H,,0,

[M-H]": 357.0980, found 357.0983.

(E)-3-(4-(dimethylamino)phenyl)-1-(2-hydroxy-4,6-dimethoxyphenyl)prop-2-en-1-one (61)

OH O
CcH
H,CO OCH; NTTP
!

CHj

o o an v 9 0 aaa I o g o
13 15 ﬁﬂlﬂ‘iWﬁTﬂﬂﬁﬁﬂﬁmuﬁaﬂJ@ A Tﬂ&lmﬂgﬂiﬂuﬂunm 96 ‘]5'3111\1 AMNUUNINITLHYN
a o 9 ¥ a Ly a = vy Y S v < <
'G’f'liwaﬁﬂﬂl"l’]ﬂlﬁ‘ﬂ'H'i:ﬁ/l‘ﬁﬂ’]ﬂﬁ’]ﬂuﬂﬂWi@lﬂWﬁﬂiﬁNﬂ’]ﬂlNﬂ’lu@ﬁ Ul@ffni 61 UanHUZIY UVDILUILLAY
(133.9 mg, 40.9%). R;= 0.33 (20% EtOAc/hexane); IR (film) 2940, 1620, 1685 (C=0), 1525, 1433, 1362,
1207, 1153, 1111, 808 Cm_l; 'H NMR (500 MHz, CDCl,) 0 14.67 (1H, s, OH), 7.84 (1H, d, J = 15.4 Hz,

CH=CH), 7.76 (1H, d, J = 15.4 Hz, CH=CH), 7.55-7.50 (1H, m, ArH), 6.73-6.68 (1H, m, ArH), 6.11
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(1H, d, J=2.4 Hz, ArH), 5.97 (1H, d, J= 2.4 Hz, ArH), 3.92 (3H, s, CH,), 3.83 (3H, s, CH,), 3.04 (6H, s,
2 x CHy); “C NMR (125.8 MHz, CDCl,) 0 192.44 (C=0), 168.27 (C=0), 165.59 (C), 162.36 (C), 151.82
(©), 143.95 (CH), 130.33 (2 x CH), 123.37 (C), 122.06 (CH), 111.85 (2 x CH), 106.43 (C), 93.80 (CH),

91.09 (CH), 55.74 (CH,), 55.47 (CH,), 40.10 (2 x CH,) wamsnaaes idifluliamenassede’

(E)-3-(furan-2-yl)-1-(2-hydroxy-4,6-dimethoxyphenyl)prop-2-en-1-one (62)

OH O
= o]

H,CO OCHj

o 4 an v 9 ° aaa <3| o ¥
w17 16 ﬁ\‘]!ﬂi1$ﬁ1ﬂﬂj‘ﬁﬂ1§@ﬂllﬁ?ﬂl@ A Iﬂﬂﬂ1ﬂ§]ﬂ5§nlﬂunﬂ1 24 GIf'JI?J\T MNUUNTINITLHYD

a o q Y Aa zgs} a = 1y 9 A o I <=
ﬁ15Wa@Iﬂﬂ!"lﬂhlﬁ‘].lﬁﬁ‘ﬂ"D'ﬂfJEJW]ﬂuﬂﬂTi@]ﬂWﬂﬂiﬁNﬂ’JmN%Tuﬂa ll@]'fn'i 62 Hanvaziluveaadaw

(170 mg, 62%). R, = 0.59 (30% EtOAc/hexane); IR (ATR) 2941, 1616 (C=0), 1578, 1547, 1313, 1335,
1279, 1217 (C-0), 1157, 1113 em™; 'H NMR (CDCl,, 500 MHz) O 14.39 (1H, s, OH), 7.79 (1H, d, J =
15.4 Hz, CH=CH), 7.58 (1H, d, J = 15.4 Hz, CH=CH), 7.52-7.50 (1H, m, ArH), 6.67 (1H, d, J = 3.4 Hz,
ArH), 6.50 (1H, dd, J = 3.4, 1.8 Hz, ArH), 6.10 (1H, d, J = 2.4 Hz, ArH), 5.95 (1H, d, J = 2.4 Hz, ArH),
3.91 (3H, s, OCH}), 3.83 (3H, s, OCH,); "C NMR (CDCl,, 125.8 MHz) O 192.01 (C=0), 168.35 (C),
166.14 (C), 162.49 (C), 152.22 (C), 144.61 (CH), 128.89 (CH), 124.97 (CH), 115.37 (CH), 112.48 (CH),
106.27 (C), 93.71 (CH), 91.14 (CH), 55.71 (CH,), 55.50 (CH) Wan15naaesn 1415wl a1n

Y Aa 31
NG EFRENGN

(E)-1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(1-methyl-1H-pyrrol-2-yl)prop-2-en-1-one (63)

OH O
H,CO OCH;

) I’ an v 9 ° aaa <3| o ¥ .
w15 17 ﬁﬂ!ﬂiW%ﬂIﬂﬂTﬁﬂWﬁﬁWNW?ﬂlﬂ A Iﬂﬂ‘ﬂ1ﬂ§]ﬂiﬂuﬂunﬂ1 48 "]f’JIlN INUUNTINITLYD

A o Jd9 Y a Ly A o ~ . Y =
ﬁ"liﬂﬂﬁﬂm"V]iﬁﬂiq‘ﬂ‘ﬁﬂ’JEJmﬂuﬂﬂ@ﬂiJuTﬂill"lj‘ﬂﬂi”lw (10% ethyl acetate in hexane) llﬂf"ﬁi 63U
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anvaziluveaudaddy (50 mg, 17 %). R, = 0.45 (10% EtOAc/hexane); IR (film) 2922, 1613 (C=0),
1549, 1477, 1334, 1269, 1213 (C-0), 1155, 814, 732 cm '; 'H NMR (500 MHz, CDCL,) O 14.60 (1H, s,
OH), 7.82 (1H, d, J = 15.3 Hz, CH=CH), 7.70 (1H, d, J = 15.3 Hz, CH=CH), 6.81-6.78 (1H, m, ArH),
6.77 (1H, dd, J = 3.9, 1.4 Hz, ArH), 6.22 (1H, dd, J = 3.5, 2.7 Hz, ArH), 6.11 (1H, d, J = 2.4 Hz, ArH),
5.96 (1H, d, J = 2.4 Hz, ArH), 3.90 (3H, s, CH,), 3.84 (3H, s, CH,), 3.77 (3H, s, CH,); "C NMR (125.8
MHz, CDCL,) O 191.98 (C=0), 168.27 (C), 165.73 (C), 162.38 (C), 130.86 (C), 130.73 (CH), 127.59
(CH), 122.26 (CH), 112.56 (CH), 109.61 (CH), 106.31 (C), 93.82 (CH), 91.15 (CH), 55.74 (CH,), 55.50
(CH,), 34.45 (CH,). HRMS (ESI) Exact mass calcd for C,H,,NNaO, [M+Na]: 310.1050, found

310.1048.

(E)-1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(thiophen-2-yl)prop-2-en-1-one (64)

OH O
= S

H,CO OCH,

o o an v 9 ° aan < o y o
w19 18 ﬁﬂlﬂi1$ﬁ1ﬂﬂ'}‘ﬁﬂ1§@]11lﬂ']ﬂl@ A Iﬂfﬁ/]1ﬂ§‘]ﬂiﬂuﬂunﬂ1 24 G]f'JIlN INUUNINTLLYN
A o J9 9 a Ly N = "y v A o < 3 oy

m’iWaﬁﬂmmﬁl‘ﬁ‘Ui’c:mﬁmamﬂuﬂﬂ1i@ﬂwaﬂ1ﬁuﬂaﬂluﬂ1uﬂa ulﬂﬁ'lﬁ 64 uaﬂymmﬂuﬂlmumﬁﬁu
(143.7 mg, 49.5%). R;= 0.69 (30% EtOAc/hexane); IR (ATR) 3103, 3940, 2349, 1612, 1584, 1549, 1437,
1368, 1209, 1155 cm’’; 'H NMR (CDCL,, 500 MHz) O 14.35 (1H, s, OH), 7.92 (1H, d, J = 15.3 Hz,
CH=CH), 7.74 (1H, d, J = 15.3 Hz, CH=CH), 7.38 (1H, d, J = 5.1 Hz, ArH), 7.31 (1H, d, J = 3.6 Hz,
ArH), 7.10-7.04 (1H, m, ArH), 6.10 (1H, d, /= 2.4 Hz, ArH), 5.95 (1H, d, /= 2.4 Hz, ArH), 3.91 (3H, s,
OCHS,), 3.83 (3H, s, OCH,); °C NMR (CDCl,, 125.8 MHz) O 191.86 (C=0), 168.37 (C), 166.17 (C),
162.42 (C), 141.21 (C), 134.99 (CH), 131.24 (CH), 128.23 (CH), 128.18 (CH), 126.48 (CH), 106.17 (C),

93.77 (CH), 91.19 (CH), 55.74 (CH,), 55.52 (CH,). HRMS (ESI) Exact mass calcd for C,;H,,NaO,S

[M+Na]: 313.0505, found 313.0513.
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