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3.1.1 I1ns99ue

- Quick Column Chromatography - Column Chromatography

- Nuclear Magnetic Resonance spectrum (NMR) 400 MHz Bruker

- BUCHI Rotary evaporator - FT-IR Spectrometor

- UV SPECCORD S100

3.1.2 M5al

- Hexane (C,H,,) - Dichloromethane (CH,Cl,)
- Ethylacetate (EtOAc) - Acetone (CH,COCH,)

- Methanol (CH,OH) - Chloroform (CH,C1)

- Dueterochloroform (CD,CI) - Acetone~d, (CD3COCD3)

- Siliga gel 60 (Merck) - Siliga gel 100 (Merck)

A oy 1
3.2. N¥aI9814
) a a = or Y =
INUFVIANUIU 4 Alaniu Nunndandadive Tan weangany T e 2553

@ o a o o a o =
SINULTINIUIU 7.54 N 1ansy 1N UINTIn Tanuesae WougaIny 1 w.a, 2553

3.3. MIanNaLaEMSUYNES
7] Y 6: =)
3.3.1. msanauazmsuenasiiusgninnnnuzaida
o a a o [ Qy =1 ) Y Y w9 = g o ;’,’ o
H15INUEVIA (4 kg) Miudlusiuang Heanlduds adadloued lay 2 39982 5 AU
dun ldvinnmsanadioneslay wisgimedMazawesnneldanuaud s 1uasaneruveus
= ) ] s ) ! . =1 g
e (43.5 g) iauanaveuued lau llusndenia quick column chromatography 14 silica gel 11l
a s =1 I~ s ar a g ; o 9 T T
905U TAeil n-hexane 1AL EtOAc W ludneasmutvumudisn 18 15 daudos (A-0)
v 1 o 1 gy < g [
TIUY0Y B (6.83 g) 11 lusniodle column chromatography 1% silica gel Wudgaduuazye
A8 5% EtOAc- n-hexane 14 @13 FL2 (320.4 mg)
U ' o - . L1 I~ a as
qaIUYDY E (1.07 g) i liuensdadae quick column chromatography 14 silica gel L‘]JMWM;]@W‘U

w A 0w y '
UATYEAI n-hexane 1A EtOAc INAANMSRUTITUALEIEY 18 12 daudos E (E1-E12) was



dqudes E4 (115.5 mg) i1 luondedan 10% EtOAc- n-hexane 1 3 daugen (E4.1-E4.3) Taefins 3
(13.0 mg) Llﬂﬂqﬁ)ﬁ]‘lﬂﬁ’suﬂﬂﬂ E4.2 278 column chromatography Taw 14 50% CH,Cl,-hexane Lﬂuﬁa%

dautios B6 (210.0 mg) i1 luended 6 20% CHCL- n-hexane 12 5 daudos (E6.1-E6.5) Ty
fiens FL1 (29.8 mg) e lAvndIutes E64 (66.6 mg) 328 column chromatography Tasld 30%
acetone- n-hexane Lﬂuﬁwz

auboy F (5.10 g) i liusndeday quick column chromatography 19 silica gel tﬂuﬁ"]@ﬂ“ﬁ’/ﬂ
wazlaowedag CH,CL 14 6 daudes (F1-F6) nazdudos F2 (2043 mg) 11 llusnaedae cocL 14
@13 FL4 (5.5 mg)

@608 F1 (241.8 mg) 11 uendedan 20% EtOAc- n-hexane 13 7 d9U808 (F1.1-F1.7)
lagas FL5 (4.1 mg) uon'ldninadaudes F1.5 (23.6 mg) A28 column chromatography Taold 50%
CHCI,- n-hexane 11392

dUdoy F5 (1.2 g) i lusndedae quick column chromatography Taol4 30% EtOAc-hexane
Wludrwe18 4 davdes (£5.1-F5.4) Tnwas FL7 (4.0 mg) uon'ldvndaudos F5.4 (114.7 me) 2
column chromatography Ine 1% 5% acetone- n-hexane e

@IUEBY D (590.0) ANKANAIY hexane 1dupsuTaFnios 4503 mg) Tauiirliuendode
column chromatography Taald 50% CHCI,- n-hexane Wi 18213 FL6 (28.7 mg)

MMIANHANTIULEY H (2.4 g) a2l (3.5 2) @28 McOH 14e13 FLS (242.7 mg) 11ag FL9 (15.7

mg) MUAIAL

d
3.3.2. m3anauazmsunasIRUSansans1nuz i
Vo - ]
W nuzdads (7.54 ke) Miunda madadae CH,CI, (dichloromethane) 3 A54a 3 3u 1iio
v
A nhazmeesnmeldaaniuduIdd wadane CHCL (20054 g Mmuthdmade
L] % & LT, 3 a @ =

Hene CH,CL, liliunAedao quick column chromatography 149 silica gel IDUAIRATY TAodl hexane

o

I~ @ @ 4 3 4 T 1
1oz Et0Ae 1udwz ludnyaziiuiniumnudidy 18 22 dauden (A-V)

] 1 4 3 H = | [~ 1 o 9
qIULBY F (4.98 g) iiloda 1iNgamgiveuialluvowdidimdessey drwousdae CH,CI,

18a15 F19 (499.0 mg)

dudey G (1582 g) hliuonsiodio QCC azazdIs 100% n-hexane B4 50% EtOAc-n-
hexane 14 12 dauden (G1-G12) waziiieih dauges G4 (799.9 mg) Tilusndedas cC uazwzdae 10%
EtOAc-n-hexane 130015 5 (215.0 mg) 6 (13.2 mg) 11az FI11 (16.5 mg)

dudoy G10 (105 g) wuendss cc ludnvasiiadosy ALY G4 UATTA 12%
EtOAc-n-hexane 18 14 dudos (G10.1-G10.14) ¥d1ugen G10.5 (100.0 mg) M BNABAIY CC LAz

V2R 25% CH,CL,- n-hexane 1415 FI2 (4.0 mg) 10z F17 (54.7 mg)



dMTUMS FI1 (22.4 mg) FI3 (2.5 mg) 1z FI4 (10.4 me) uon'lda1n dudes G10.14 (35.2
mg) G10.8 (6.0 mg) 4ag G10.12 (30.0 mg) 1A8N13A19UUS 9898 n-hexane

aubes G10.11 (32.1 mg) 11 liluendedis CC uazazds 30% CH,Cl,- n-hexane l@a3
USENE FI17 (7.3 mg)

@IubeY G12 (1.60 g) W wende cc ludnvafind oy drudos Glo.11 UAFTAIY 70%
CH,Cl- n-hexane 14 12 daudey (G12.1-G12.12) d2uboy G12.2 (34.0 mg) thinusnsiodas CC uazass
#20 18% EtOAc- n-hexane 1815 FI13 (4.2 mg)

@13 FI14 (4.0 mg) uon ldnndiuges G12.4 (51.7 mg) §10 CCUAaz¥2898 38% EtOAc- n-
hexane §1M3U dIud00 G12.7 (20.0 mg) Lﬁagaﬁﬂ%ﬁqmwgﬁﬁaasﬁmf’lmamﬁqﬁm56&6@14 an
VORI n-hexane 185 FI15 (12.9 mg) d9ut00 G12.12 (266.7 mg) 1hldusnds cc ludnyay
Qeuiy daudes G12.2 1dmsuans FI12 (141.7 me)

@Iubey N (3.27 g) thldusnded s QCC wazw2dan 20% BOAc-n-hexane I 5 #IU808 (N1-
N5) uaziiier dauges N2 (160.0 mg) 11 lusndodas CC azyzdqy 204 acetone-CH,CL 1da13 FI10
(22.6 mg) uaz FI16 (13.6 mg) Aoy N4 (266.9 mg) 111 11)uanded1s CC 1azw2a 0 2% EtOAc-
CH,CL, 1A@15 FI8 (34.4 mg)

dIuden v (2.06 g) 1hluonded s QCC uassydat 5% EtOAcn-hexane I 3 dIudel (V1-
V3) uazidimiiauges v2 (44.5 mg) lusnded s CC nasyzde 40% CH,Cl,- n-hexane 18215 F118
(35.2 mg)

d
3.4. MINATBLYNTMIT 1N
Q” Y z::. o = =4 a = dy g/ = -::’3) ar
ANBNNFINMAUUUM S AN I T3 9m5 06T UsznoudomsAnugniaualsa
= = = a ' 4 =] 2 czf = = = = Y
Mase uazgusnnuiluiivAeivaduzs s el lumsnaaeugninisianmnaianiuios 14

a

1 [ ) ' a wa e o as
el veFuuimsvinmiaed §iansnaaeugnisininnaig AUINUTIAINTTUUAY

a
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=t ' a ad E ¢ - = wa 7
ma TuTag¥nmudand Insnadeudsd uiiunms u woulfian1svosguinugdninssunay

a
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3.4.1 msnameugndiuTalsn

FemmaaougnidiuSa lsaléimaina microtiter- plate alamar blue assay Tun1snageugns
fuy allfJTmL“Uﬂmi & (Collins and franzblau, 1997) Tagamz Mycobacterium tuberculosis H;Ra asly
0MsIAtaRo 7HIGC (0.1 mlL: ﬂammmaﬂlumuﬁﬂma 5 x 104 CFU/mL) d13&10d19tionason

azawlu 7H9GC (1% DMSO Hudiazaiosan) uamamaﬂ%’qazz 188 7THOCG 5udun



ZOOp.g/mL UNL“H@T’I 37°C w4 Ju uduAuaIazany 10% alamar blue (20uL) 1182 tween80 (20pL) Uy
Fodofi 37°C U 24 $2Tus Aasumsaldoudvesasas mﬂmﬂumusﬂwnw;manmamm’m
ff’r:a‘“mﬂmwfmm.,,mmzmaﬂ"lumma uazly isoniazid, rifampicin {td¥kanamycin ulumimmmu
81984 ﬂ1ﬂammmumﬁwmmsawmmimmmmmﬂ"lﬂ (MIC) ﬂ@mmwmuﬁmmwmsamaw

mamwamﬁumu ma"lmﬂmmﬂuﬁww

3.4.2 mimaanqﬂéﬁmmmﬁﬂ

Plasmodium falciparum ﬂmaﬂﬂwaaﬂmammma‘ﬁmm Trager 118% Jensen (1976) 1181113
mmm} RPMI 160 “D'Q‘]J’iwﬂﬂljblﬂﬂfm 4-(2-hydroxyethyl)-1- pzperazmeethanesulfomc acid (HEPES) 20
mM , 32 rnM NaHCO uazdeauyudni 3% mmaamma mﬂuum"lﬂuwamﬁﬂtu 37 °c Tugi
CO, 3% L“HBLW'IuLﬂFJQi]wﬂﬂLﬁ]E]ﬁTNﬂ’JEJ am15mENﬁf@Lmvsumaammﬂmnmumuﬂ1miiymiﬂm%a
radnsUsziliunaduuianselunasananeses 1nain radioisotope microdilution A1u35U04

Desjardins (Desjardins et al, 1979) #298193zgnazatwly 1% DMSO mIvmiguildae

E
[

. e . 4 ar = " @
dihydroartemisinin %40 15NAAB992IAUTUIY *H-hypoxanthine M331091UHAA MU UV IS EUE

1 é -d' ] y‘ = =y =)
(1Csy) Tuniiae gL FauamsdsanududufivedhimsniyduTavelsananas s0%

3.4.3 minaaeuanuiuiivaosaduz

waﬁm:ﬁa‘ﬁ“lﬁumsﬁﬂmﬂiaﬂaué‘fuﬂ 3 cell lines A9 human epidermoid carcinoma of oral
cavity (KB), breast adenocarcinoma (MCF-7) 1182 human small cell lung lcancer (NCI-H187) Tag35n13
NARDIVDI O'Brien Faiis1waziBua Insgosail

ﬁwsmaﬁum%’aﬁaﬁmmaﬁ'ﬁmmﬁ?m"ﬁu11J§’1J§mamcmélﬂu 7% 104 cells/mL d1M51 KB
cell line 1ag 9 X 104 cells/mL 1151 MCF-7 ualg NCI-H187 cell lines &8 45 UL vouyadaq e
111 384-well plates ﬁ:ﬁmsﬁaaénaé 5 uL (@sfediazarely 5% DMSO) nasiEsuradluaning
7l 5% €O, gainigil 37 °C 1w 3 Tudmsu KB ez MCF-7 cell lines 1@ 5 A IMTU NCI-H187
cell line maﬂmmﬂum'gmmumia“mﬂ resazurin 12.5 UL (mmmmuw 62.5 lLg/mL) aslluudagy
ﬁamm:mmmammwm 37°C iluna 4 $2Tus WIMIIAn1sganaunaedleinTos SpectraMax M5
muln -detection microplate reader T29nA 530 11 TS LAy 590 W lumes uazvudasiudalums
Suda (% inhibition) MAauN1sEeAe 11

% Inhibition = [1— (FU,/FU,)] X 100
Tagii FU, uag FU, #e fluorescent unit luanzifimsasauas Liffasasan sy iz

1 1C,, amnsafuanTasms 19 SOFTMax Pro software
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4.1. Ham3eMuIngsyasn

v
(4:& =

mﬂﬂmmﬂ@aﬁﬂsxﬂaumqmﬁéuaaﬂﬂmm?ﬂﬁmwmwﬂm'su?qm%mmﬁwamuﬁ’a
111U 9 mﬂﬂmﬂumsﬂiznauﬂm?u 6 @15f0 6-methoxy-7-geranyloxycoumarin (FL1), auraptene
(FL2), osthol (FL3), osthenol (FL4), xanthyletin (FL5), isopimpinelin (FL6) #151U52noundlulavuea
Miavva 1 @13 1-methyl-4methoxy-2-quinolone  (FL7) uazmisdsenaulasmesiu 2 s
deacetylmeldenin (FL8) (21, 238)-Epoxy-70Q., 21, 248, 25-tetrahydroxy-4a, 4/, 8, 108 -tetramethyl-25-
dimethyl-14, 18-cyclo-5at, 13a, 14a, 17a-cholestan-3/-N-methylanthranilic acid ester (FL9) Tnsaadis
Guaam:ﬁJizﬂaumd1ﬁ%mswﬁﬂﬂmﬁ“ﬂi’faya 1D 1az 2D NMR auiln Tnga Ind)

M3152APURUTY FLI- FL6 uanadnyms 'H NMR vo4 o, B-unsaturated lactone fit)sz3104
6.2 (d, 9 Hz, H-3) uaz 7.6 (d, 9 Hz, H-4) uazfﬂiﬂigﬂamm?unﬂmiﬁmwﬁ’uﬁuﬁﬁuﬁ’wu
Tassafrnanfegindunnasiifnuasfindrofufefdumed 7 YDIRUITUITUBZADUVD
PRnHIUNEDY d1suAnzdaddyana ‘o NMR Hudsil

6-Methoxy-7-geranyloxycoumarin (F L1) '"H NMR (400 MHz, CDCl,, 8, ppm): 1.58 (3H, s, H-
9), 1.64 (3H, s, H-8"), 1.76 (3H, s, H-10"), 2.10 (4H, m, H-4' and 5", 3.89 (3H, s, 6-OCH,), 4.68 (2H, d, J
= 64, H-1), 5.06 (1H, m, H-6), 5.47 (1H, m, H-2), 6.25 (1H, d, T = 9.6, H-3), 6.81 (1H, s, H-8), 6.85 (1H,
s, H-5), 7.61 (1H, d, J = 9.6, H-4)

w . Meam
)ﬁ/\)ﬁ/g-\u 7 0”0
FL1
Auraptene (FL2) 'H NMR (400 MHz, CDCI,, 8, ppm): 1.60 (3H, s, H-9"), 1.66 (3H, s, H-8"),
1.76 (3H, s, H-10), 2.11 (4H, m, H-4' and 5'), 4.60 (2H, d,J=6.4,H-1", 5.05 (1H, m, H-6"), 5.47 (1H, m,
H-2'),6.25(1H, d, ] = 9.6, H-3), 6.81 (1H, d, ] = 2.4, H-8), 6.85 (1H, dd, /= 8.2, 2.4, H-6),7.36 (1H, d, J
=84,H-5),7.64 (1H,d,J = 6.9, H-4)

L
FL2

10



Osthol (FL3) 'H NMR (400 MHz, CDCL,, 8, ppm): 1.67 (3H, s, H-4'), 1.84 (3H, s, H-5"), 3.54
(2H, d,J=7.2, H-1,3.92 (3H, 5, 7-OCH,), 5.22 (1H, m, H-2), 6.24 (1, d, ] = 9.6, H-3), 6.66 (1H, d, J =
8.4,H-6), 7.30 (1H, d, J = 8.4, H-5), 7.62 (1H, d, J = 6.9, H-4)

=
MeO o "0
I
FL3

Osthenol (FL4 1102 FI14) 'H NMR (400 MHz, CDCL,, O, ppm): 1.76 (3H, s, H-4"), 1.86 (3H, s,
H-5),3.62 QH, d, 7= 7.2, H-1), 5.28 (1H, m, H-2), 6.16 (1H, br s, 7-OH), 6.24 (1H, d, ] = 9.6, H-3),
6.75 (1, d,J = 8.4, H-6),7.23 (1H, d, ] = 8.4, H-5), 7.63 (1H, d, ] = 6.9, H-4)

R
HO 0 o
|
FL4

Xanthyletin (FL5 1oy FI11) light viscous oil, 'H NMR (400 MHz, CDCl,, 6, ppm): 1.47 (6H, s,
H-4"and 5, 5.65 (1H,d,J = 10, H-2),6.22 (1H, d, ] = 9.6, H-3), 6.33 (1H,d,J = 10, H:1%;76.72 (1H, s,
CH, H-5), 7.04 (1H, s, H-8), 7.58 (1H, d, J = 6.9, H-4)

s a
0 [N &
FLS liag FI11

Isopimpinelin (FL6) 'H NMR (400 MHz, CDCl,, 8, ppm): 4.16 (3H, s, 5-OCH,), 4.18 (3H, s, 8-

OCH,), 6.28 (1H, d, J = 9.9, H-3), 7.01 (1H,d, J=24,H-2),7.63 (1H, d, ] = 24, H-3'), 812 (1H,d, T =

9.9, H-4)
OMe
Vi S
C 0" o
ONe

11



FL6

1-Methyl-4methoxy-2-quinolone (FL7) 'H NMR (400 MHz, CDCl,, 5 ppm): 3.95 (3H, s, 4-
OCHz), 3.68 (3H, s, N—CH3), 6.07 (1H, s, H-3), 7.24 (1H, dd, 8.0, 8.2 H-6), 7.34 (1H, d,J =84, H-8), 7.59
(1H, dd, 8.2,8.4,H-7),7.97 (1H,d,J = 8.0, CH, H-5)

FL7
Deacetylmeldenin (FL8) 'H NMR (400 MHz, CDCl;, 8, ppm): 7.58 (s, H-7), 7.44 (s, H-23),
743 (s, H-21), 6.58 (d, J = 12, H-1), 6.38 (s, H-22), 5.83 (d, J=12, H-2), 5.58 (s, H-6), 4.19 (d, J= 3.2,
H-15), 2.57 (br ¢, H-5), 2.84 (m, H-17), 2.80 (m, H-16), 1.97 (m, H-9), 1.78 (m, H-11), 1.55 (m, H-12),

1.46 (s, H-28), 1.42 (s, H-29), 1.33 (s, H-30), 1.25 (s, H-19), 1.08 (s, H-18)
0

(21, 238)-Epoxy-7a, 21, 24S, 25-tetrahydroxy-4a, 4/, 8§, 104 -tetramethyl-25-dimethyl-14,
18-cyclo-5a, 13a, 14a, 17a-cholestan-3f/-N-methylanthranilic acid ester (FL9) 'H NMR (400 MHz,
CDCL,, O, ppm): 7.88 (d, J = 8.0, H-7"), 7.63 (br 5, NH), 7.37 (br t,H-6), 6.67 (d,J = 8.4, H4"), 6.57 (br
t, H-5 ’), 5.34 (s, H-21), 5.34 (br d, H-15), 4.71 (br t, H-3), 4.28 (m, H-23), 3.79 (br s, H-7), 3.57 (m, H-
24), 2.91 (s, NMe), 2.15(m, H-20), 2.11 (m, H-16b), 1.98 (m, H-9), 1.88 (m, H-16a), 1.87 (m, H-2b), 1.75
(m, H-12b), 1.71 (m, H-2a), 1.71 (m, H-11b), 1.68 (m, H-22a), 1.68 (m, H-5), 1.58 (m, H-17), 1.58 (m, H-
12a), 1.58 (m H-11a), 1.58 (m, H-6), 1.36 (m, H-1b), 1.36 (m, H-22b), 1.25 (m, H-1a), 1.23 (s, H-27),
1.19 (s, H-26), 1.07 (s, H-30), 1.01 (s, H-19), 0.96 (s, H-29), 0.91 (s, H-28), 0.72 (m, H-18b), 0.53 (m, H-
18a)

12



FL9

mﬂmiuﬂﬂaaﬁﬂszﬂafimnmﬁmmamwﬁ’ammsmmﬂmiﬁqw%dﬁﬁmsﬂmmuﬁ’aﬁmm
18« W‘Eﬁﬁf;,xanthotoxin (FI1), 8-geranyloxypsolaren (FI2), psolaren (FI3), bergapten (FI4),
isoimperatorin (FI5), bergamottin (FI6), anisolactone (FI8), 2",3"-dihydroxyanisolactone (9), marmisin
(FI10), xanthyletin (FI11), demethylsuberosin (FI12), 8-geranyloxy-7-hydroxycoumarin (FI13), osthenol
(FI14), N-(4-methoxyphenyl)benzamide (FI15), terbamide (F116), 6-acetonyldihydrochelelerythrine
(FI17) and 8-acetonyldihydronitidine (FI18) g iy 151vd 1 @5fe lucidafuranocoumarin A (7)
Tmaﬁ%’wﬁummsﬂszﬂaummﬁyﬁmiwﬂﬂamﬁaéﬁ’ayja 1D taz 2D NMR ailnInsa Tnll esusaz
Faildnuazves 'H NMR fail

Xanthotoxin (FI1): m.p. 145-146 °C. SH (CDC13, 400 MHz): 7.69 (1H, d, J= 2.4 Hz, H-2"), 7.77
(1H,d,J=9.6 Hz, H-4), 7.35 (1H, s, H-5), 6.82 (IH, d,J = 2.4 Hz, H-3'), 6.37 (1H, d, J= 9.6 Hz, H-3),
4.30 (3H, 8-OMe). Sc (CDCIJ, 100 MHz): 160.5 (C-1), 147.7 (C-7), 146.6 (C-21, 144.3 (C-4), 143.0 (C-
8a), 132.8 (C-8), 126.1 (C-6), 116.5 (C-4a), 114.7 (C-3), 112.9 (C-5), 106.7 (C-3", 61.3 (8-OMe)

F11
8-Geranyloxypsolaren (FI2): 3, (CDCL,, 400 MHz): 7.77 (1H, d, J = 9.6 Hz, H-4), 7.69 (1H, d,
J=2.0 Hz, H-2"), 7.36 (1H, s, H-5), 6.81 (1H,d, J= 2.4 Hz, H-3), 6.37 (1H, d, J = 9.6 Hz, H-3), 5.60
(1H, m, H-2"), 5.01 (IH, m, H-6"), 5.00 (2H, br t,J = 6.4 Hz, H-1"), 2.01 (4H, m, H-4" and H-5"), 1.69
(3H, s, H-9"), 1.64 (3H, s, H-10"), 1.59 (3H, s, H-8")
/ =%
0 0" o
Y

13



FI12
Psolaren (FI3): m.p. 154-155 °C. d, (CDCI,, 400 MHz): 7.70 (1H, d, J = 2.0 Hz, H-2), 7.81
(1H, d, /= 9.6 Hz, H-4), 7.69 (1H, s, H-5), 7.48 (1H, s, H-8), 6.84 (1H, d, J= 2.0 Hz, H-3"), 6.39 (1H,d,J

=9.6 Hz, H-3)
X

B

0 g g
OH

FI3
Bergapten (FI4): m.p. 188-190 °C. 0, (CDCl,, 400 MHz): 8.15 (1H, d, J = 10.0 Hz, H-4), 7.59
(1H, d, J= 2.4 Hz, H-2'), 7.12 (1H, s, H-8), 7.02 (1H, d, /= 2.4 Hz, H-3'), 6.27 (1H, d, J = 10.0 Hz, H-3),

4.27 (3H, 5-OMe)
COH

X
/

FI4
Isoimperatorin (FI5): m.p. 103-104 °C. §,, (CDCI,, 400MHz): 8.15 (1H, d, J = 9.6 Hz, H-4),
7.59 (1H,d,J=24 Hz, H-2'), 7.14 (1H, s, H-8), 6.96 (1H,d, J=2.4 Hz, H-3"),6.26 (1H,d,J=9.6 Hz, H-
3), 5.53 (1H, m, H-2"), 492 (2H, 4, ] = 7.2 Hz, H-1"), 1.80 (3H, H-5), 1.70 (3H, H-4). 5c (CDC]S,
100MHz): 161.3(C-1), 158.1 (C-7), 152.6 (C-8a), 148.9 (C-5), 144.8 (C-29, 139.8 (C-3, 139.6 (C-4),
119.0 (C-27), 114.1 (C-6), 112.5 (C-3), 107.4 (C-4a), 105.0 (C-3), 94.1 (C-S), 69.7 (C-1"), 25.8 (C-5"),

18.2 (C-4")
N\

8]
/ s
a oo
FI5
Bergamottin (FI6): d, (CDCL,, 400MHz): 8.16 (1H, d, J= 9.6 Hz, H-4), 7.60 (I1H,d,J=2.4Hz,
H-2"), 7.15 (1H, s, H-8), 6.96 (1H, d, 7= 2.4 Hz, H-3"), 6.27 (1H, d, J=9.6 Hz, H-3), 5.53 (IH, brt, J=
6.8 Hz, H-2"), 4.95 (2H,d, J=6.8 Hz, H-1"), 2.10 (4H, m, H-4" and H-5"), 1.69 (3H, s, H-10"), 1.68 (3H,
s, H-8"), 1.60 (3H, s, H-9")

14



\
[
/ s
o 0 o
FI17

Lucidafuranocoumarin A (FI7): [0L],” -76 (c 0.053, CHCL). UV A__ (log &) (MeOH) nm: 306
(4.16), 266 (4.21), 259 (4.24), 249 (4.33), 219 (4.40), 202 (4.39). IR (neat) V.__: 2967, 2926, 1732, 1625
em’”. O, (CDCL,, 400 MHz): 8.20 (1H, d, J = 9.6 Hz, H-4), 7.61 (1H, d, J = 2.4 Hz, H-2'), 7.17 (1H, s, H-
8), 6.96 (1H, d, /= 2.4 Hz, H-3), 6.29 (1H, d, J = 9.6 Hz, H-3), 5.10 (1H, br t, J = 7.2 Hz, H-6", 4.61
(1H, dd, /= 10.8, 4.0 Hz, H-1"a), 4.44 (1H, dd, J = 10.8, 6.8 Hz, H-1"b), 3.24 (1H, brt, J = 6.4 Hz, H-2",
2.10 (2H, m, H-5"), 1.75 (1H, m, H-4"a), 1.50 (1H, m, H-4"b), 1.69 (3H, s, H-10"), 1.62 (3H, s, H-8"),
1.33 BH, s, H9"). 8 (CDCL, 100MHz): 161.0 (C-1), 158.0 (C-7), 152.5 (C-8a), 148.3 (C-5), 145.2 (C-
2),139.0 (C-4), 132.4 (C-7"), 123.0 (C-6"), 114.0 (C-6), 113.0 (C-3), 107.3 (C-4a), 104.5 (C-3'), 94.7 (C-
8),72.2 (C-1"), 60.7 (C-3"), 60.3 (C-2"), 38.2 (C-4"), 25.6 (C-10"), 23.6 (C-5"), 17.6 (C-8"), 16.9 (C-9").
ESI-TOF-MS: m/z 355.1531 [M+H]" (caled for C,,H,,0,, 355.1545)

NN
o O
Vi SN
o gl
FI7

Anisolactone (FI8): m.p. 157-158 °C. 3, (CDCI,, 400MHz): 8.16 (1H, d, J = 9.6 Hz, H-4), 7.61
(1H, d,J=2.0 Hz, H-2), 7.14 (1H, 5, H-8), 7.00 (1H, m, H-6"), 6.95 (1H, br s, H-3'), 6.28 (IH,d, J=9.6
Hz, H-3), 5.68 (1H, brt, J = 6.4 Hz, H-2"), 5.01 (1H, m, H-5"), 4.97 (2H, m, H-1"), 247 (1H, m, H-4"a),
2:35 (IH, m, H-4'b), 1.92 (3H, 5, H-10"), 1.79 (3H, 5, H-9"). §. (CDCL,, 100 MHz): 171.8 (C-8"), 161.1
(C-2), 158.0 (C-7), 152.6 (C-8a), 148.6 (C-5), 148.0 (C-6"), 145.1 (C-2'), 139.3 (C-4), 136.8 (C-3"), 130.4
(C-7"), 123.2 (C-2"), 114.0 (C-6), 112.7 (C-3), 107.4 (C-4a), 104.9 (C-3), 94.3 (C-8), 77.2 (C-5"), 69.2
(C-1"), 432 (C-4"), 17.3 (C-9"), 10.6 (C-10")
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2",3"-Dihydroxyanisolactone (FI9): m.p. 177-178 °C, Oy (CDCl,, 400MHz): 8.28 (1H, d, J =
9.6 Hz, H-4), 7.63 (1H, d, J = 2.4 Hz, H-2"), 7.21 (1H, s, H-8), 7.08 (1H, m, H-6"), 6.97 (1H, d,J=24
Hz, H-3"), 6.34 (1H, d, J=9.6 Hz, H-3), 5.09 (1H, m, H-5"), 4.68 (1H, dd, /=10.8, 4.4 Hz, H-1"a), 4.49
(IH, dd, J=10.8, 6.8 Hz, H-1'"b), 3.29 (1H, dd, J = 6.8, 4.4 Hz, H-2"), 2.06 (1H, dd, J = 14.4, 4.4 Hz, H-
4"a), 194 BH, t, J = 1.6 Hz, H-10"), 1.66 (1H, dd, J = 14.4, 10.4 Hz, H-4"b), 1.49 (3H, s, H-9"). 6(:
(CDCIJ, 100 MHz): 173.6 (C-8"), 161.1 (C-2), 158.0 (C-7), 152.5 (C-8a), 148.2 (C-5), 148.1 (C-6"), 145.4
(C-21, 139.1 (C-4), 130.3 (C-7M), 113.9 (C-6), 113.2 (C-3), 107.3 (C-4a), 104.4 (C-3", 94.8 (C-8), 77.9
(C-5),71.6 (C-1"), 61.4 (C-2"), 58.4 (C-3"),43.0(C-4"), 16.8 (C-10M,10.6 (C-9™)

O
0
\
HO
Ho O

i o

o 0”0

FI9

Marmisin (FI10): m.p. 143-145 °C. d,, (CDCl,, 400 MHz): 7.58 (1H, d, J = 8.8 Hz, H-4), 7.21
(1H, s, H-4), 6.71 (1H, s, H-4), 6.19 (1H, d, J=88 Hz, H-3),4.73 (1H,t,J= 2.2 YA HrY), 3.27 (1H, m,
H-3Y), 1.37 3H, s, H-3"), 1.23 (3H, s, H-2"). 8. (CDCL,, 100MHz): 163.1 (C-7), 161.4 (C-2), 155.6 (C-8a),
143.7 (C-4), 125.0 (C-6),123.4 (C-5), 112.7 (C-4a), 112.3 (C-3), 97.9 (C-8), 91.9 (C-21), 71.6 (C-1"), 29.5

S
HO
o o o

FI10

(C-3",26.1 (C-3"), 24.2 (C-2")

Demethyl suberosin (FI12): m.p. 123-124 °C. B (CDCL,, 400 MHz): 8.09 (1H, br s, 7-0H),
7.67(1H,d,J=9.2 Hz,H-4),6.23 (1H,d,J=9.2 Hz, H-3), 7.19 (1H, s, H-5), 7.09 (1H, s, H-8), 5.33 (1H,
brt, /= 3.2 Hz, H-2),3.36 2H, d, J = 6.8 Hz, H-1'), 1.77 (3H, s, H-5"), 1.72 (3H, s, H-4"). 85 (CDCIJ,
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100MHz): 162.9 (C-2), 158.9 (C-7), 154.0 (C-8a), 144.7 (C-4), 134.4 (C-3), 128.1 (C-5), 126.3 (C-6),
121.1 (C-2), 112.0 (C-4a), 111.7 (C-3),102.9 (C-8), 28.1 (C-1"), 25.8 (C-5,17.8 (C-4)

X SN

HO 0 "0
FI12

8-Gerany]0xy—7~hydroxycoumarin (FI13): 3, (CDCl,, 400 MHz): 7.64 ( IH, d, /= 9.6 Hz, H-4)

7.25(1H, d, J = 8.4 Hz, H-5),6.81 (1H, d, J = 8.4 Hz, H-6), 6.25 (1H, d, J=9.6 Hz, H-3), 5.28 (1H, m,
H-2'), 5.05 (1H, m, H-6"), 3.64 (2H, d, J = 6.8 Hz, H-1"), 2.09 (4H, m, H-4' and H-5"), 1.85 (3H, s, H-9"),
1.64 (3H, s, H-10"), 1.59 (3H, s, H-8")

N
HO 0 "0
Q\/\r\/\r
FI13

Osthenol (FI14): Oy (CDCL,, 400 MHz): 7.64 (1H, d, J = 9.6 Hz, H-4), 7.24 (1H, d, J = 8.4 Hz,
H-5),6.81 (1H,d, J=8.4 Hz, H-6), 6.25 (1H, d, J = 9.6 Hz, H-3),5.28 (1H, m, H-2,3.62 (2H,d, J=7.6

Hz, H-1'), 1.86 (3H, s, H-5"), 1.76 (3H, s, H-4')

HO 0" o
|

Fl14
N-(4-Methoxyphenyl)benzamide (FI15): m.p. 119-120 °C. o, (CDCl,, 400 MHz): 7.68 (2H, d, ,
J=28.8 Hz, H-12 and H-16), 7.47 (1H, m, H-14), 7.39 (2H, m, H-13 and H-15), 7.15 (2H,d, J= 8.4 Hz,
H-2 and H-6), 6.86 (2H, d,J=8.4Hz,, H-3 and H-5), 6.20 (1H, br s, NH), 3.79 (3H, s, 4-OMe), 3.68 (2H,
dd, /=6.8, 6.0 Hz, H-8), 2.87 (2H, dd, J = 7.2, 6.8 Hz, H-7). 8(: (CDCI3, 100MHz): 167.4 (C-10), 158.3
(C-4), 134.7 (C-1 1), 131.3 (C-14), 130.8 (C-1), 129.7x2 (C-2 and C-6), 128.5x2 (C-13 and C-15), 126.8x2
(C-12 and C-16), 114.1x2 (C-3 and C-5), 55.2 (4-OMe), 41.3 (C-8),34.7 (C-7)

H

o
MeQ W

FI15
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Tembamide (FI16): m.p. 120-121 °C. o, (acetone-d;, 400 MHz): 7.89 (2H, d, ,J = 8.0 Hz, H-
12 and H-16), 7.52 (1H, m, H-14), 7.45 (2H, m, H-13 and H-15),7.35 (2H,d, J=9.2 Hz, H-2 and H-6),
6.90 (2H,d,J=9.2 Hz, , H-3 and H-5), 7.88 (1H, brs, NH), 3.77 (3H, s, 4-OMe), 4.88 (1H, m, H-7), 3.68
(1H, m, H-8a), 3.49 (1H, m, H-8b). SC (acetone-d63, 100 MHz): 167.2 (C-10), 159.0 (C-4), 135.4(C-1),
134.8 (C-11), 131.1 (C-14), 128.2x2 (C-13 and C-15), 127.1x2 (C-12 and C-16), 127.0x2 (C-2 and C-6),
113.4x2 (C-3 and C-5), 72.8 (C-7), 54.5 (4-OMe), 48.2(C-8)
OH H

4]
MeQ

FI16

6-Acetonyldihydrochelerythrine (FI17): m.p. 191-192-°C. §, (CDCl,, 400 MHz): 7.72 (1H, d,J
= 8.4 Hz, H-11), 7.55 (1H, d, J = 8.4 Hz, H-10), 7.51 (1H, s, H-4),7.48 (1H, d, J= 8.4 Hz, H-12), 7.10
(1H, s, H-1), 6.96 (1H, d, J = 8.4 Hz, H-9), 6.04 (2H,d, J=0.8 Hz, -OCH,0-), 5.04 (1H, dd, J = 10.8, 4.0
Hz, H-6), 3.95 (3H, s, 7-OMe), 3.92 (3H, s, 8-OMe), 2.62 (3H, s, 5-NMe), 2.25 (2H, dd, J=13.8, 3.6 Hz,
6-CH,C(=0)Me), 2.06 (3H, s, 6-CH,C(=0)Me). Sc (CDCI3, 100MHz): 207.4 (6-CH2C(:O)MG), 152.1 (C-
8), 148.1 (C-2), 147.5 (C-3), 145.5 (C-7), 139.0 (C-4b), 131.0 (C-12a), 128.1 (C-10a), 127.3 (C-4a), 124.7
(C-6a), 123.9 (C-12), 123.7 (C-10b), 119.7 (C-11), 118.8 (C-10), 111.5 (C-9), 104.3 (C-1), 101.0 (-
OCH,0-), 100.6 (C-4), 61.0 (7-OMe), 55.8 (8-OMe), 54.9 (C-6), 46.8 (6'-CH2C(=O)Me), 42.8 (5-NMe),

o
4o

& )
MeO N\ME

ONMe YD

Me
F117

31.1 (6-CH,C(=0)Me)

8-Acetonyldihydronitidine (FI18): m.p. 162-163 °C. 5, (CDCl,, 400 MHz): 7.51 (IH,d,J=84
Hz, H-10), 7.71 (1H, d, J = 8.4 Hz, H-9), 6.85 (1H, s, H-1), 7.32 (1H, s, H-4), 7.12 (1H, s, H-11), 7.56
(1H, s, H-14), 6.05 (2H, d, J = 2.4 Hz, -OCH,0-), 4.55 (1H, dd, J = 8.4, 6.6 Hz, H-8), 3.99 (3H, s, 3-
OMe), 3.94 (3H, s, 2-OMe), 2.61 (3H, s, 7-NMe), 2.33 (IH, dd, J = 16.0, 5.6 Hz, 8-CH,C(=0)Me), 2.69
(IH,dd,J=16.0, 8.8 Hz, 8-CH,C(=0)Me), 1.98 (3H, s, 8-CH,C(=0)Me). Sc (CDCIB, 100MHz): 208.0 (8-
CH,C(=0)Me), 149.0 (C-2), 148.6 (C-12), 148.2 (C-3), 147.5 (C-13), 139.6 (C-6), 130.9 (C-10a), 127.3
(C-14a), 123.8 (C-10), 123.4 (C-5), 123.3 (C-4a), 119.6 (C-9), 110.3 (C-1), 106.4 (C-4), 104.3 (C-11),
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101.0 (-OCH,0-), 100.5 (C-14), 60.0 (C-8), 56.1 (3-OMe), 56.0 (2-OMe), 48.4 (8-CH,C(=0)Me), 42.4 (7-

OO C'>
MeQ O o
M.
Mg Me

Me
FI18

NMe), 31.5 (8-CH,C(=0)Me)
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"o 0 W 1 = o o a 1 s a

Ny 17.01 1az18.60 Ueg/ml awday uay hinaasgniduuzs KB dmsuduasansusds
: = v '

nUNUEAIgNEANzISe MCF7 lusedufiaun Tnaiien IC;, Wil 228 Ug/ml dmsugns g

159 KB Uag NCI-H187 agluszdunhunarelasfian 1, Wiy 20,81 waz24.70 Llg/ml mud1aw

= = ] [ = =
M15799 1 ufrmmqms’humaﬁmg%‘wmmuﬁnwamuasmsmqm FLS, FL9, FI1, FI3-FI9, FI11,

FI12 uag FI15- FI18

a3 iaduzif (C,, He/mi)

KB MCF7 NCI-H187
Crude FL Inactive 17.01 18.60
Crude FI 20.81 2.28 24.70
FL8 Inactive Inactive Inactive
FL9 13.67 7.63 7.45
FI1 Inactive Inactive Inactive
FI3 Inactive Inactive Inactive
Fl4 Inactive Inactive Inactive
FI5 Inactive Inactive Inactive
FIe 27.35 Inactive . 840
FI7 25.58 Inactive 10.06
FI8 Inactive Inactive 29.30
FI9 Inactive Inactive Inactive
FI11 17.97 44.05 18.57
FI12 30.54 27.26 17.41
FI15 Inactive Inactive Inactive
FIl6 Inactive Inactive Inactive
FI17 Inactive 5.10 29.14
FI18 0.637 4.48 0.094

dmIumIuSans 16 a15fe FLS, FL9, F11, FI3-F19, FI11, FI12 uaz FI15- F118 13113

q

]

mﬁa‘ut}‘ﬂ“ MumaduzsuruiuTaowudras FLS, FI1, FI3-FI5, FI9, FI15- F116 Liuanagnidiu

L%’ﬁﬁﬂ“’li\i%ﬁﬁTmGﬂﬂﬁ 713 FL9 Llﬁﬂ\‘i5]‘ﬂﬁ‘ﬂ'll-ll“ﬁﬁﬁ‘h"’!ﬂi\?‘lﬂﬁﬁ?lll“]j’ﬁﬁluimﬂ‘ﬂﬂ'luﬂﬁ’lﬂ Iﬂﬁll!ﬂ’l 1C,,
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WA 13.67 (KB) 7.63 (MCF7) 1az7.45 (NCIL- "H187) Lg/ml @13 FI6 1z FI7 uaasqniany
waduziSsaeuadae KB uay NCLHIST Tuszduthunas Tnslan IC,, 8411924 8.40-27.35 |lg/ml
@13 FI8 uansqniduaduzdalussduduiisarad@ordo NoL -H187 Tawiian IC,, 111 29.30
Llg/ml e13 FI11 uay FI12 uﬁﬂmmmmﬂmammmfﬁmmaa?umwﬂmﬂmemszﬂm‘hTﬂamh
ICy, 04 1UT39 17.41-44.05 [lg/ml o5 FI17 uarmsqniduaadusfanouradio MCE7 (IC,, WAy
3-10 Hg/ml) itag NCI-H187 (IC,, 1111 29.14 Hg/ml) 815 FII8 uameqnidnumadue S aieammas
luszdunn Taelian 1c,, 115V 0.637 (KB) 4.48 (MCF7) 1a0.094 He/ml (NCI-HI87) uenaini
uAIAI5A15 FI18 amﬁmqmmummssa (Plasmodium falciparum) uszdv@uinTaviian 1c,, iy
0.336 Llg/ml umsmmqmmu maﬂaiimmim (Mycobacterium tuberculosis) Tuszaua laolin1 MIC

ALY 6.25lg/ml
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mﬂmi?}ﬂmaaﬁﬂizﬂauwNmﬁmmimmﬁﬂmmmuﬂﬂﬁ’lﬁu?tgm%mms516@1141,15’3
IUIU 9 71570 6-methoxy-7-geranyloxycoumarin (FL1), auraptene (FL2), osthol (FL3), osthenol
(FL4), xanthyletin (FLS), isopimpinelin (FL6) a315znoun3Tulauueaniiasd | 13 1-methyl-
4methoxy-2-quinolone (FL7) uaza15dsznoy lasm 95U 2 @19 deacetylmeldenin (FL8) (21, 238)-
Epoxy-70QL, 21, 245, 25-tetrahydroxy-40L, 4f3, 83, 10/ -tetramethyl-25-dimethyl-14, 18-cyclo-50L, 1301,
140, 17CL—choIestan—3ﬁ—N—methylanthrani1ic acid ester (FL9) laoa1s F L1, FL3, FL5 uas FL7- FL9

=3 Y & Y a
l‘]_luﬂ"l‘iﬂuW‘Uﬂ'ﬁLﬁﬂﬁ]‘lﬂﬂuNZ‘U’Jﬂ

R, N
FL1: R1 = OMe
Ohle FL2: R1=H

&
FL3: A1 = Me FLB
FL4:R1=H oH

Ohe
FLY

FLB

3

i|mmiﬁﬂmmﬁﬂsgzﬂavmamﬁﬁumsmmﬁﬂﬁmﬁmwﬂmm?qw%wﬁmsswamué’a

v
=

MU 17 T15de xanthotoxin (FI1), 8-geranyloxypsolaren (FI2), psolaren (FI3), bergapten (FI4),
isoimperatorin (FIS), bergamottin (FI6), anisolactone (FIS8), 2",3"-dihydroxyanisolactone (9), marmisin
(FI10), xanthyletin (FI1 1), demethylsuberosin (FI12), 8-geranyloxy-7-hydroxycoumarin (FI13), osthenol
(FI14), N-(4-methoxyphenyl)benzamide (FI15), terbamide (FI16), 6-acetonyldihydrochelelerythrine
(FI17) and 8-acetonyldihydronitidine (F118) Taoifuasluai 1 a157e lucidafuranocoumarin A7)

ot

i - = T oa
M3 FI18 uaasgnidnumaduziiaisauaad 1danqe Taofr IC,, 111 0.637 (KB) 4.48
td & =5
(MCF-7)  ua%0.094 [g/ml (NCLHIS7) wueonnniudiaisals FI18 Sauaasgniauuiaise
(Plasmodium falciparum) Tusgav@unn Taufien 1C,, 11fy 0.336 Hg/ml uazuanignsaiu ene lsa

2150 (Mycobacterium tuberculosis) Wszaua Taeiin MIC 1111 6.25 [g/ml
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