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T U TAGRIES:, FRC P ESOES B CHEM ST E AL, BRI ERIRRER D
FAERRH Y, AT TR, 20T, Dl &b BaMmENENZ LiIZon T
IR CE D LBREND, EEDOMI TR A R AEHEE 2R - TRV, R, FEDAHK
IZDOWT, ZHE TITHIEPIT DIV T E Ll UIAMNT, KA bIEME AT 5 vRetk
P Do RBFEIZFRNTIE, BHAEFRKONREK &2 DMENER LRI ORI OV TREM
BRI e T T,

fE R IX~ A B ofEPsoralea corylifoliad# i RETH Y, P EAZ P.OICEHKICE N T
fm Ao, ABE, FEE, TR, BR, B, SRR EICHNERTEY, MiFlErEe Sh
T RS LTINS AL, O, TR AL BB B, R4y & LTI, bakuchiol (1)
BRI ETDH AT LS, psoralen (23) WNE LD~ UHE, 70, Kix T TR
A RRBESHTWD, ZHREDORSORT, FiEIED LM Cé Sbakuchiol (1) |
EEE O, FUBEBEME @, & TIHEER @ 2ENMESnTEY, 798 /4 Fo
—> T %neobavaisoflavone (8) |ZIZHIEAAREEEHT @ SLPUETENE © 2N S, £72,
psoralen (23) 1%, & DO NEAEIEHENEFA 2 BB, SRORBIICH STV 5

SZEBT 2 4 R OREY) Euodia ruticarpa OREVEFETH 0, IR, 1RV, @F, FlR7Ae S
OHMTHEM SN D, 87 TIHIRRS, 2RNE, SRR As L5772 & oLJ7 2k
HEIND, AEROEHRS DS G, TABaA RRLLMBILTEY, FIZiX evodiamine
(43) IfkFEEINDHA > K= T a4 K, evocarpine 37) b ET5%F / nr7hnu
A FPRHRESNTWD, £, I BoEwr@cazfid2)E /A4 K ()T~
A FEWRE) bIFELTWD, ZTHETICBERDO T LI A RS OIEMEICSOW TS
e EnTEy, FlE LT, ¥/ 7 rA RO evocarpine (37) 72 EIZHE M 6 1

BB, 4 F—=LT a4 KO evodiaminn (43) (ZHUEBEME © OHUEEME ©
BEESNLTHD,

MEIER L OCAEEOZAMDITIE, WTHLOIEFELELZAT2008H 0, 11TH, 4
BRSO LR Tl % A 1T L2 4 K> bakuchiol (1) 3L ONEHERDOF /1 T h A
R4y & LT? evocarpine (37) BEANIMMEE TH L A F U ViliHEE AT N U ERE
(methicillin-resistant Staphylococcus aureus, MRSA) (Zx%f L, W HLEEAZ /R L C5 (10,
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FGE LTHLILD 2B LS DOH MRSA BT I OWTIE, FEMZRRRETS S TUvieuy,
Z 2T, AWFETIT MRSA ITHT 2 HUETEMEZ4EIE & LT, M Es L ORER DRI
DOUNTREMZRATIEZAT 5 2 & & Lz, fIENREDASD 9 5, bakuchiol (1) & #rAIZHARIL
T EEZ RO EMNZEE AL TEBY, ZNHICTHH MRSA {EMEZ R AEEMEA mV &
Ezbhb, Fiz, BEWRICEL T, 4 F TR S OB NEATWDL—F, R 7
= /) —/WED 15 2@ E DRI BT D AFEA 4 TR R W, AWFZEIZR N T, BB D
LB DUV THL MRSA {12 fi TR, Big =T /L =% 2 ZHRTIEE 280z, 20
ZLmh, AFETIEIRY 7 =/ — VA FDIIHIR T F /L =% 2Dy DIRE 2D T,



B1E MHEFEORSBLITEND D MRSA 1231 5 /£

FEIRIZONWTIE, 7~V ey, 7R A K, 2aTAXeip 8L OGEWN Z O
LXVHBESNTWD, TNHDOSDH 5, DA T /L2 bakuchiol (1) (Z1%, T
MRSA VEMEAZ A2 Z & 0V lE S0 O, FErfaHc X 0, #ird 521X bakuchiol (1) LAsh

ZH DTG DFTEN R I N2 Z LD, RFETI, #fiEIEORs B L0ZEn D
® MRSA T3 T 2AEMICHOW TR 2 DTz, £ ORER, LLTIORT &9 RMmiRA G610
7o

1-1 FAEIEDORSIZHONT

1-1-1  FHEHRED & B4y o Bk

PETS THLNTAEDOHEIRZ M LR L L7z 5, n-hexane, EtOAc, MeOH TIIH
W, WIREAT> T, FEEDOMIEIZ Lo o 72t 2170, n-hexane =3 X, EtOAc = X,
MeOH = X & Z N ZNIFT-, 15 HNTATHF ZITHONT, Chart LITRT & 9 IZKFED T 4
7~ b 777 4 —=BLUEHPLC 21T\ 3B DL AW (1-33) ZHEEL 7,
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Chart 1 Isolation of compounds from P. corylifolia fruits.



1-1-2 BEE{b e RE

EE O HEEL 72k 6% 1-33 D 5 5 31 FIFBEA LG TH Y, HPLC IZ L 21 & D
ERE I L O'NMR 7 — 4% O SCRRFLHE O 7 — % & OHEIZ LV, 224 bakuchiol (1) @D,
A3,2-hydroxybakuchiol (2) @, Al3-hydroxybakuchiol (3) @, 12 13-diolbakuchiol (4) @2,
bavachinin (5) ¥, bavachin (6) 4, neobavaisoflavone (8) 3, corylin (9) %, corylifol A (10) @9,
8-prenyldaidzein (11) @7, daidzein (12) 8, daidzin (14) 8, isobavachalcone (15) %), corylifol B
(16) @8, bavachalcone (17) 19, corylifol C (18) @6), neoschaftoside (19) ?9, schaftoside (20) (-2b),
isoschaftoside (21) % 22), psoralidin (22) @4, psoralen (23) @3, isopsoralen (24) ?4, cnidioside A
(25) @, psoralenoside (26) %9, isopsoralenoside (27) ?9), psoralic acid O-glucopyranside (28) @7,
isopsoralic acid O-glucopyranoside (29) @7, protocatechualdehyde (30) (HPLC), p-hydroxybenzoic
acid (31) @, uridine (32) @, uracil (33) @ L[ELZ, “hbHDH b, (LAW 1-41Z AT L
XU LB 5,617 T3 v, LG 8-12, 14 134 Y 7 TR, ALEW 1517 X v v
1821137 TRV, LB 22137 A A2 o LW 23,24 137 ~ U >, {LEW 25-29 [T~
V7T URCRER, LA 30 1IXHMT = ) — AT AT B K, ALEW 3L ITHMT = ) — L h L
AU, LAY 32, 33 IXFENENX 7 LAY REBL ORI Th -7, 210 OEEIT
Fig. L II/RL7ZBY TH D, LLED X ST, #IERICIEZHRAR N EEND Z &%, FEE
ICHBET 2 2 LIk > THEDD D Z E N TET,



Meroterpenes

Bakuchiol (1) A 2-Hydroxybakuchiol (2) A 3-Hydroxybakuchiol (3)

12,13-Diolbakuchiol (4)

Flavanones
OH OH
HsCO o ©/ HO o ©/
= =
(@) O
Bavachinin (5) Bavachin (6)
Isoflavones

8-Prenyldaidzein (11) Daidzein (12) Daidzin (14)

Fig. 1 Structures of known compounds isolated from fruits of P. corylifolia fruits.
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Chalcones

OH
| |

OH OH
HO OH O HO OH O HO
| oy o

® .

(0] (0]
Isobavachalcone (15) Corylifol B (16) Bavachalcone (17)

Flavones

Neoschaftoside (19)

Schaftoside (20) Isoschaftoside (21)

Coumestan and coumarins

L b
O O 0 o) O O

Psoralidin (22) OH Psoralen (23) Isopsoralen (24)

Fig. 1 Structures of known compounds isolated from P. corylifolia fruits (continued).
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Benzofuran glycosides

10 oCOOH o oCOOH
ﬁ SO O
HO Ao HO —~on

OH OH
Cnidioside A (25) Psoralenoside (26) Isopsoralenoside (27)

X ~COOH

(o) O
— .OH
\/i)\ Jj);
H
© OH

Psoralic acid O-glucopyranside (28) Isopsoralic acid O-glucopyranoside (29)

Other compounds

CHO COOH Ho oH
i :@OH 7
Ho HNJ\N o HNJ\NH
OH OH A A
Uracil (33)

Protocatechualdehyde (30)  p-Hydroxybenzoic acid (31) Uridine (32)

Fig. 1 Structures of known compounds isolated from P. corylifolia fruits (continued).
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1-1-3 FHEHOMERE
FHUEEY 2 IZOWTLL T O L ) ITHEEDORF A ED, ThEnT7 I3 v (7) B&

WA V7 TRy (13) OREEZ ST LT,

1-1-3-1 Bakuflavanone (7) D&EIZ DWW T

Fig. 2 Structure of compound 7.

{bEW T 1T E AR & LT, ®afERE FABMS IZ LY, 4313 UJ CooH00s TH 5 Z
EMIRE Tz, UV AT "L ORI S5 — 2 [215 (log & 4.28), 235 (log € 4.20), 274 (log €
4.03), 310 (log € 3.68) nm] 1%, 7 73/ »FH&% £ bavachin (6) LFLIL TH Y (Fig. 3),

ICEMT SFRERD 7 T3 L EisE R T % EHEE LT,

Absorbance

200 250 300 350 400
Wavelength (nm)

Fig. 3 UV spectra of compounds 6 and 7.
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H-NMR Z~<7 kL (Fig. 4) TiX, FEBET 0 M CEBICT7 73 COBRIZFEIND
RT TEBRB L EDO ABy XA O AESD T Fo DT, BIOARLEDY
o hATRBEIND YT LUy MU FIVRFiQ 4 RT XD ICBNZ, &5, IBEY
2 R ERICIE, TN UBHO CER2MBLXNIMOKRE EOT e hliB S
A3 MHOAENC Yy TV T LEATF LB OATF T a0 by 7 FaAuniini, £
72 TG C5 BMALICHKTHAF LT r by (C-1"-H), AF>7r kv (C2-H) , £
Fr7e by (CE-H) &L big, CANDTXY AF LT u N AXRBEESND 2 DT
v kD7 F I 5 ppmHEICELAL, C5 BAL X 2-hydroxy-3-methyl-3-butenyl /1% & L CTAF
ETDZENRENTZ, ZRO0D, LAY TIE, 773 U BKO ABR LICZ O C5 BT
REB LTS EZ AT D EHEE Lz, 2D T T8 EED 2 NORFFRSEDSLAKIZ DN
Ti, CD A7 hUZEBWT (Fig. 5), 306 nmIZBAD = v b NBNT-Z &b, SEETH
52 EDBRLMNTR T,

H-2'.6 i ,
oH2' ., H-5
H-2 H'2” H—3 H-1 " /
OH-4' \ //

2 1 ppm

Fig. 4 'H-NMR spectrum of 7 (600 MHz, acetone-ds).
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?O K
—
X
§ 0 | |
-1260 250 300 350 400
-2 r
3t

Wavelength (nm)

Fig. 5 CD spectrum of 7.

LB 7 D BC-NMR D42 7 F/LiZ Fig. 6 DL ) IZIRBES iz, 7T /8 7 VERESS D
BC-NMR 04> 7 X, BERL &Y T % bavachin (6) @ BC-NMR 7 — % L b4 2 &
(Table 1, C-2-10, C-1'-6") EWVW—ENB OB, TDO T T3 ) UHEEDO BN LRI T,
F7=, ALEW T D C5 HALERS )Y 2-hydroxy-3-methyl-3-butenyl D&% & > T Z L2

44.761

180 160 140 120 100 80 60 40 20 ppm

Fig. 6 1*C-NMR spectrum of 7 (151 MHz, acetone-ds).
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W TIE, BC-NMR A X7 MV EDOZ Oy OKE Y 7 F V& Lk #k o
5,7,4'-trihydroxy-3'-(2-hydroxy-3-methyl-3-butenyl)-isoflavone (Fig. 7) @ @ 8C-NMR A7 K
NT—=HDORNET DL 7 F VB LT 25 (Table 1, C-1"-5") BW—EBX R ok, L&
W72 OMEEROZ EBRMND b, £, RMEEMDORRFIED T 7T /VIE, Table 1
BLOFiQ. 6 IR T LI, “ARKFTON L 1O R> THATEY, 2k ke Fax
VIPFEA LTS ARFTL (C2") IZOWTYT AT LA~—DWGAFI 1 1 1 THEEL
TWHZ e Lzbns LTHRHEND,

Fig. 7 Structure of 5,7,4'-trihydroxy-3'-(2-hydroxy-3- methyl-3-butenyl)-isoflavone ©b,

EHIALEM T DHMBC A7 MV ZJIE Lz & 2 A, Fig. 8, IR TAMBAN b iz,
ZiBH D 5 6, 2-hydroxy-3-methyl-3-butenyl ZE5 53D H-1"& A B2 D C-5 38 LY C-7 (L DR F#E
Vv EORIOFBINC LV, 2-hydroxy-3-methyl-3-butenyl J&i% C-6 fZIZfEA L TWHZ &
DO LN, UEnS, (bAEW 7 O % (25)-4,7-dihydroxy-6-(2-hydroxy-
3-methyl-3-butenyl) flavanone & %7€ L, bakuflavanone & 44 f11) 7=,

Fig. 8 Key HMBC correlations observed for 7 (600 MHz, acetone-ds).
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Table 1 $3C-NMR Spectroscopic data for 7, bavachin (6) and literature compound

7 bavachin (6) Literature compound ©
Position 8¢ 2 dc 8¢ P
C-2 80.46, 80.42 80.5 154.3
C-3 44,77, 44.69 447 124.1
C-4 190.56 190.6 181.7
C-5 131.40 128.2 164.0
C-6 121.69, 121.63 132.9 100.0
C-7 164.02 162.8 165.0
C-8 104.25, 104.28 103.2 94.5
C-9 163.20 162.7 159.1
C-10 114.90 114.9 106.2
c-1 131.40 131.4 123.1
c-2' 128.90 128.2 132.9
c-3 116.10 116.0 126.8
c-4 158.51, 158.52 158.5 157.1
C-5' 116.10 116.1 116.8
C-6' 128.90 128.9 131.2
c-1" 37.95, 37.80 28.2 38.9
c-2" 76.39, 76.47 123.8 77.1
c-3" 148.19, 148.23 123.2 148.5
c-4" 110.66, 110.70 17.8 110.7
Cc-5" 18.33, 18.37 25.9 18.3

2151 MHz, Acetone-ds; ® 125 MHz, Acetone-ds; ¢ csee Fig. 7
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Fig. 9 HMBC spectrum of 7 (600 MHz, acetone-ds).
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1-1-3-2 Bakuisoflavone (13) DIz 2T

Fig. 10 Structure of compound 13.

fba® 13 ITmEEHRE LTHLZ, AMEEWITE2MEEE FABMS 12XV, 47
CaoHs0s TH D Z EMWRENTZ, £72, UV ALY kL EOWILSH —> (Fig. 11) [hmax
(log €) 248 (4.36), 310 (3.93) nm]H> 5, A{LA 1L neobavaisoflavone (8) & [FIEkD A 7 TR
VERAERTDHZEIRENT, HNMR 222 kL (Fig. 12) TiE, 250 1,34 (7@~
B UEBREOH 6 ESDTE h DY TV T -8 ppm AHITICH L, F7=, 8 ppm fHTIZA
VYIZIRD 2 DT 0 N ATRESNDREA R T Ly P T ANBERE SN,
EBIZ, S TNO CE BALICHRT D AF L7 a hr(C-1H), AF 71 ki (C-2"H),
AFn7a hr (C5H) &EHIZ, CANDOIZXR Y AF LT a b ATREIND 2{ED
7'a k37 Frns 5 ppm AT IZBLAL, C5 HLAZIE 2-hydroxy-3-methyl-3-butenyl ##1& & L THF
fET 5 ENRENT,

LLEInG, 4V 7 TR AEEOWTNINCT =/ —he FrdxidE 2 kL 0Zo C5
BT SO LIS 2 HEE S 7z, C5 BAAZOD 2" (LIS AR FRFBDIEE L TWVDH A, FESHE
MEBRBTHDLIEND, ZOEMET= T v T A~—DEBRAVM T bHL T IR TH
DEBZ B,
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D
e
8 —13
(@]
38 s
<
200 250 300 350 400
-02 t
Wavelength (nm)
Fig. 11 UV spectra of compounds 8 and 13.
H-5"
H-2
H-8
H-5 H-1"
H-2 H-8/ H-5 H-4"
e l Y% A \
OH-2”
OH-4'
OH-7
T |5 L
ul J | J L
9 8 7 6 é | 4 3 2r ppm

Fig. 12 'H-NMR spectrum of 13 (600 MHz, acetone-ds).

{bEH% 13 D BC-NMR 1L Fig. 13 D X 5 IZIRR TE T2, £D 13 DA VT TR Gy DA IR
BT TN I N7 N EEFEE Y@ neobavaisoflavone (8) DA Y 7 TR L FKD
oy DT —4 LT 5 & (Table 2), BW—E23 o4, {BA 9 13 1%, neobavaisoflavone (8)
D C5 BALHR Sy DA T L =N Bip bIE S b > oG 2 FFo L B2 bivie, £z, LAWY
13 @ 2-hydroxy-3-methyl-3-butenyl D53 DREEIZDOWTIL, £ D B¥C-NMR A7 fL7—
S EFHLEM T LT % & Table 2 1R L 9 ICIZEF &L TRV, (LEW 13 bAEKIC
ZDOEIEEZFFOZ L MDD AL,
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C-5
c6
c10/c
c-4 c2\cH )
] 2 c-8 . 4
7 GO j js Co C-1 -
] I
180 160 140 120 100 80 60 40 20 ppm

Fig. 13 1¥*C-NMR spectrum of 13 (151 MHz, acetone-ds).

BT, fEEY 13122V T HMBC A7 hMLVEHIE L= & Z A, Fig. 14, 15 IR SLD
FHENA LN, 2B D H 5, 2-hydroxy-3-methyl-3-butenyl £ H-1" & B BRD C-2' B
L C-4 ofICHBENEBIZE SN Z L5, 2-hydroxy-3-methyl-3-butenyl JEiZ A Y 7 TR
VEMD C3 ANIHEA L TND I EREND LI, LD, (LAY 13 sl

4' 7-dihydroxy-3'-(2-hydroxy-3-methyl-3-butenyl) isoflavone & &7 L, bakuisoflavone & 44 L 7=,

Fig. 14 Key HMBC correlations observed for 13.

(600 MHz, acetone-ds)
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Table 2 *C-NMR Spectroscopic data for 13, neobavaisoflavone (8) and 7

13 neobavaisoflavone (8) 7
Position dc? dc? dc?
C-2 153.1 153.2 80.46, 80.42
C-3 125.2 125.5 44,77, 44.69
C-4 175.7 175.8 190.56
C-5 128.5 128.4 1314
C-6 115.6 115.6 121.69, 121.63
C-7 163.1 163.2 164.02
C-8 103.1 103.2 104.25, 104.28
C-9 158.7 158.8 163.2
C-10 118.6 118.6 114.9
c-1 1241 125.5 131.4
C-2' 132.9 131.2 128.9
C-3 126.6 124.4 116.1
C-4' 156.8 155.7 158.51, 158.52
C-5' 116.7 115.5 116.1
C-6' 129.3 128.4 128.9
c-1" 38.9 29.5 37.95, 37.80
c-2" 77.1 123.7 76.39, 76.47
c-3" 148.5 132.3 148.19, 148.23
c-4" 110.6 17.9 110.66, 110.70
C-5" 18.3 25.9 18.33, 18.37

2151 MHz, Acetone-ds
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Fig. 15 HMBC spectrum of 13 (600 MHz, acetone-ds).
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1-2 FEIEDOH MRSA IEHIZ OV T ORET

1-2-1 MRSA EkoHg

ARMIFZE T OHUETEPEOBEHT IR L RSB R 2Bk T %5 MRSA OM481 #Ris LU
OM584 BRI L7z, ZiLH D 5 H, OMABL I -T 7 & ~—BIPEAERTH Y, p-T 7 ¥
LAUEEFME O MIRBE S RkBE R TH D= ) UHEA X v 237 (penicillin binding protein:
PBP) PBP-2a Z M7 & L CREAT 5, — 7, OMB8A HEIL -7 7 & ~—PFE/EREC, PBP-2a
X -7 7 X LENOFHEEIZ L > TEAT I TH D, £/, Z1H MRSA O 2 ka7 77
—BX A 7Ty DTRIZET 5, Zib OEKIT arbekacin F5 & O vancomycin Z BRu N7z
KR %2 70 P E X U CitE A2 #8145 L T\ % (Table 3),

Table 3 Effects of antibiotics against MRSA strains

MIC (pg/mL)

Antibiotics OM481 OMb584
Oxacillin 256 256
Penicillin G 32 16
Ampicillin 128 128
Cefimetazole 64 64
Imipenem 32 16
Streptomycin 8 4
Ofloxacin 8 4
Tetracyclin 4 64
Erythromycin >128 >128
Vancomycin 1 2
Arbekacin 0.5 1
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1-2-2 #EIED MRSA IZXIT 2B RE DR

M HEAS Chart 112789 & 912 L CH72 n-hexane =% A, EtOAC = 2 35 . TN MeOH —
F RO T E T, MRSA OM584 BRIZ 5t~ 2 HUBETEME A i~ 75 RiT Table 4 [27” 3 &£ B0
Thol, ZHIHDHH n-hexane =F 235 LT EtOAC = AL, MRSA OM584 #£IZx7 %
MIC 23V 541 16 pg/mL T, =F R & LTIV ILEEER R 6z, 2O >0 F X

% IEFH HPLC THO#TT % &, Mg gD Ak Td 5 bakuchiol (1) 1X n-hexane =F ADE &
A EEEDTEY, EtOAC T A 2BV T, bakuchiol (1) LM Z DD Rksy b Heife) 2%
<EENh W= (Fig. 16),

Jel bk <7 X 912 bakuchiol (1) (Z2WTIIPI MRSAERIZHT 5 Z L ME SN TE
» 19 n-hexane = A DHFLETEMEIZIZ T bakuchiol (1) NEFELTWDH EEZLND, =
AUZXE L, EtOAC == A |21 bakuchiol (1) BIAMZ H 2 < ORIZHIRT % HPLC B — 27 7352
» 541, bakuchiol (1) O&EHEIGIZH 520 n-hexane =F AL VIRV EnD, DRk
DHFIZH MRSA TEHZ AT DLEWR RN TES D TREERm W E B DD,

Z 2T, AWFZETIE, EtOAC = 276 BB L 72 17fE Db &4, {bEa# 1-11, 13, 15, 16, 18,
23, 24 12D\ T, BREIRIRAIRIE &2 AV THE MRSA 151 2 37l L 7=, 0 & OfLE P ofis
X Fig. 17 12/~ L7,

Table 4 Antibacterial effects of crude extract from P. corylifolia fruits against MRSA

MIC (pg/mL)
Sample MRSA OM584
n-Hexane ext. 16
EtOAC ext. 16
MeOH ext. 512
Oxacillin 256
Vancomycin 22

aData from ref. 32
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. 16 HPLC chromatograms of n-hexane and EtOAc ext. (A: n-hexane ext.; B: EtOAC ext.).

Column: YMC-PACK SIL-A 003 (250 X 4.6 mm I.D); mobile phase: n-hexane : EtOAc = 3:1,;

flow rate: 1.5 mL/min; detector: 280 nm.

26



Bakuchiol (1) A3 2-Hydroxybakuchiol (2) Al,3-Hydroxybakuchiol (3)

OH OH
H,CO o] ©/ HO o) [ ]

[e) (0]
12,13-Diolbakuchiol (4) Bavachinin (5) Bavachin (6)

OH

OH ©

Bakuflavanone (7)

Isobavachalcone (15) Corylifol B (16) Corylifol C (18)
L ,
(6] o o o) O "0
Psoralen (23) Isopsoralen (24)

Fig. 17 Structures of compounds tested anti-MRSA effects.

IS DB OHETEYE DR R4 Table5 (2R L7z,
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Table 5 Antibacterial effects of compounds against MRSA

MICs (ug/mL)
Compounds MRSA OM481 MRSA OM584
Meroterpenes
Bakuchiol (1) 8 8
A3,2-Hydroxybakuchiol (2) >32 >32
Al,3-Hydroxybakuchiol (3) >32 >32
12,13-diolbakuchiol (4) >32 >32
Flavanones
Bavachinin (5) >32 32
Bavachin (6) 32 32
Bakuflavanone (7) >32 >32
Isoflavones
Neobavaisoflavone (8) 16 16
Corylin (9) >32 >32
Corylifol A (10) >32 >32
8-Prenyldaidzein (11) >32 >32
Bakuisoflavone (13) >32 >32
Chalcones
Isobavachalcone (15) 8 8
Corylifol B (16) 16 8
Flavone
Corylifol C (18) 16 16
Coumarins
Psoralen (23) >32 >32
Isopsoralen (24) >32 >32
Oxacillin 256 256
Vancomycin 12 22

aData from ref. ¢2
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i

NE7 & BEEL 72L& D MRSA (ZxFT 2HIEERICOWTIE, YL FICRT X 5 724k

FHEE & PURETETE ORGSO PAFR TR LTz,

@)

)

®)

(4)

A 1T )~ - Bakuchiol (1) 3B RO TR TH Y, AAFFEICHEVNTEH MRSA

D OM481 35 L ONOMB584 D il E K Ik L CTHUETEEN GRS H AL, & D MIC L8 ng/mL
Tholo, THITHk L T, A32-hydroxybakuchiol (2), Al 3-hydroxybakuchiol (3),
12,13-diolbakuchiol (4) 1% 32 pg/mL DI TH MRSA {EMHA RS o le, TDO=
T OLEWITWT I h, bakuchiol (1) DR L = VLWL S - & &2 5o,
LIZRo>TINH A BT ARIBN TR, R L= e Gie 7 L3 LA
DIPUETEMEIZ E o THEHELEZ BNLD,

773 VHE MiEt Lz 3 fio 9 B, bavachin (6) DA MRSA OM481 35 LY
OM584 (Zxf L T, MIC 32 pg/mL THIE &M % = L 7=, Bavachin (6) ¥ X O
bakuflavanone (7) D&% [Llkd~2 &, bavachin (6) O 7 L =/ VENEML ST TE
7= bakuflavanone (7) OHIEEMN Kb, 7L =V EOEEMEN RS, £,
bavachinin (5) & UF bavachin (6) (ZW\ 9 4ve 7' L =L i &4 % 73, bavachin (6) @
ABRD 7LD E FuFx T iRN A F b ST TE 7z bavachinin (5) TiIHt MRSA %
HRE T LI, ZOZEnBT I8 K EOT7 = 7 —ufEe Fu Uik b BE
RERE R L TWDL EZEZHND,

AV IR BRF L5 OA Y 7 TR HD 9 B, neobavaisoflavone (8)

\ZHL MRSA &M (MIC 16 pg/mL) 2338 H 417z, Corylin (9), corylifol A (10),
8-prenyldaidzein (11), bakuisoflavone (13) X7 L =V GEFE S - B (ER1L
INTZbD, ZREKIZR-T2b 0, BilbSh/zbD) ZHLTWDA, ZALITHE
TEERRO Dol B (LEM 8 BLO W 2T 2L, A V7 IR E
IR LI T V=V EoMES RERFELHE2 H B2 615, £, corylifol
A (10) BT T =13 (FL=AHo &) AL TEY, MRSA IZxF7 5 MIC 28
K<, Z DREITIAMIEDRE RIZT TELENH LD, 5%, S DRDOIMENSLEIC
RHEEZDND,

J7)v =1 ¥ ¢ Isobavachalcone (15) (X MRSA OMA481 5 1. (X OM584 #k1Zxt L C, MIC
8ug/mL TH Y, SlEEF L7 b OO TIEMWIIEEE A~ LT, £72, 95—
D 71wz corylifol B (16) & [A] CRREE DRV T MRSA &M (MIC 8-16 pg/mL) % 7w
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Lo TRBEWTRLSFRICT L= E2H LT D,

(5) Z F R HE  AHFIETIE corylifol C (18) DA &M L72A%, ALEWIT HLERHI5E
PUETEMEZ R LT,

(6) 7~ VU ¥ : Psoralen (23) 35 X 0" isopsoralen (24) @ 2 FEIZOWTHHILIZE 24,2
NHENTIBH MRSA TEMEAZ R S 2o 7,

PLEIZR LI2 K 912, 5T MRSA TEMEZFH~T- 17 FOEH D 5 B, MRSA OM481 #:35 L
Y OM584 FEIZ%f L, bakuchiol (1) LISMZ b, Ziv & [A%FEOR S OHUEEEZ =~ I{bEw (b
A% 6,8, 15, 16, 18; MIC 8-32 ug/mL, Fig. 18) 35 fl it &=, 24 5 DOILAE M D HT MRSA
IEHEIZIE, V=V EOFIEEZOMEB L O KX U EOFEREETHY, £/, 1k
BYOFTHLIIHEEICEEL G252 LW LN o7, RFENGEONTLEY
? MRSA (ZX T 2 GGV O B L EATIE CHRE SN H RO T L=V T TR ) A
R G DR EBW—ENR LN,

OH
I oo [T
N = N
Y/J@Q
HO o

Bakuchiol (1) Bavachin (6) Neobavaisoflavone (8)
| | OH
OH OH OH
HO OH ‘ HO OH O HO
(L) By
O (0] (0]
Isobavachalcone (15) Corylifol B (16) Corylifol C (18)

Fig. 18 Compounds which showed anti-MRSA effects isolated from fruits of P. corylifolia.

FlZ, FKEDO LT a4y @ epigallocatechin gallate RO 7 m v 7T =V R < —
DEIRARY 7 = ) —NEDOREWRLSTIZ OV T, D MRSA (2% 2 1E A Ot 23T
bhTHY, MRFEES X OEEIRESRE T COERICLY, MRSA OMIERIC EHREE 4
B 25 Z ERENTNG G4 )y HEDOT L =L7 TR /A KO MRSA 1EH O
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7RIk, X=v U R X N PBPS DIREE & /3T PBP-2a DBEAICIT A 5 2
MNZLBRSNTVD 6, 21638 LOARNIFEIZ & - TS 7zht MRSA 1M & Ab5EA#%
L ORRIZ OV TORFIER A IFETE 2D &, MBEIERS D MRSA (2 HERIZD
WTIE, BUKMED 7 L=V B LD MlaE~OBFE L, 7=/ — e Frd o KTk
D MR ERE & 23, FIEERIC O W TA RS E b Z0—MICAEL TS EEX B
2,
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1-3 EtOAC =X R IZEFENDEBERRTDEERSHT

AWFZEIZ I T, A IED EtOAC =% 27 B EHEDHT MRSA &M 2 A9 (L&A A
SN s, MEENPBH MRSA [EMEAZ AT 52— N LR DMEMDOBRREN IR S
%, AEEOF]RAMEZFG I 5 72D, UEiEMEE R L T 216E4 bakuchiol (1),
bavachin (6), neobavaisoflavone (8), isobavachalcone (15), corylifol B (16) & #:(Z HPLC THig
(22T E B16AE® bavachinin (5), corylifol A (10), psoralen (23), isopsoralen (24) #f 9 fED 1L
BYNTHONT, Figl19 (Z-d HPLC (2 & 2 —F otk L, ZORMEE2MNT, #ixf

ERRIEIC LD SEARE RO, TORIRKE Table 6 I2F LTz,

0.040 -
0.035 3
0.030 3
0.025 3

0.020 3 8
. 23 °

»

Absorbance (AU)

0.015 3

0.010 A
3 24 9 16 10

0.005 -

3 3L/ 15 "
k 7,1 E 2 A
0.000 3 - A 2B A AW an J A Fa

L Bl A I R R A I I I I Il I Il Bl I e I I I I I I R I R I A I L I I I I I I I |

0 5 10 15 20 25 30 35 40 45 50 55

Retention time (min)

Fig. 19 HPLC-UV chromatogram of EtOAc extract from P. corylifolia at 280 nm.
Column: YMC-PACK Pro-C18 (6.0 mm i.d. x 150); mobile phase (gradient elution): A, water-acetonitrile —formic
acid (60:40:1), B, water-acetonitrile-formic acid (20:80:1); flow rate, 1.0 mL/min; oven temperature, 40°C; The

numbers of representative compounds were displayed in Fig. 17.

32



Table 6 Contents of major constituents in EtOAc extract of P. corylifolia.

Compounds Content (% w/w) 2
Bakuchiol (1) 16.49 + 0.455
Bavachinin (5) 5.03+0.100

Bavachin (6) 1.80 £ 0.059

Neobavaisoflavone (8) 2.33+0.054
Corylifol A (10) 1.86 + 0.046
Isobavachalcone (15) 3.14£0.111
Corylifol B (16) 1.81+0.121
Psoralen (23) 1.76 + 0.052
Isopsoralen (24) 1.26 +0.071

2 The value was given as the mean * standard deviation (SD) based on the triplicate experiment.

ZnbDbEY® 95 5, bakuchiol (1) #5 L U isobavachalcone (15) (2 & 58\ \HT MRSA {%
PESFR S B A7z, Bakuchiol (1) D& A &I b2 <, isobavachalcone (15) & Hlii 2 < & %
TV 5%, PUETEE % 7% L 72 bavachin (6) D& A BiXE OFER CHIEIEMEAZ RS edro 7z
bavachinin (5) X /72, BEOFRERNG, AEITGZ 741 g D EtOAc =F ZADHTH B
X% 13 gldbavachin (6) TH2Z LiT72d, £z, [FEERICTROGT MRSA TEMEZ R LTc L
2 ¥ TdH 5 corylifol B (16) 3 X O Y 7 7 7R 4D neobavaisoflavone (8) © %< &H LT
WS Z LR b,

LED XS0, MiEIRICEEN TV DIV MRSA EZ R LEMOEAREHE <,
ZOZ EEENE OB MRSA RO EJR L L TR SN 2 TREMEZ /R LTV D,
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1-4  FHEIR DS OREE L DR

AAFGETHIB RG> & HLEE L 7o iy OIS EORHBIC DWW TIE, LT X IcE & bh
2

FEARIZIL, AT ANXUEE, 7R A4 K (ZT3 )0, AV T7TKRY, hray,
TIRY), VARL N, 7<) U, RV T TR E N S TR e IR B OILE MG
FENTHEY, b0 EHOFIZ, bakuchiol (1) & FERICT L=V EEHTLH0ORE
VW ARWFIEIZEBNT, Hi T T3 & LT bakuflavanone (7), #iliA Y 7 7R L LT
bakuisoflavone (13) #ENZEN AT Z LN TE, ZOZHOOHPFULEDIZ, VT H IR
fbani=z7 L =3, F 725 2-hydroxy-3-methyl-3-butenyl &% 532 = L RS TH 5,

Neoschaftoside (19), schaftoside (20), isoschaftoside (21) 1T\ E 7 B =2 @ C-EIHER
ThHY, ZIETITHBEIRDND ORBERE N R oTe, AFRTIE, ZORIRT TR A
RO C-RLHEERNEIRICFIEL TWD Z LRI BT T,

F72, XY 77 @ psoralenoside (26) 35 L U isopsoralenoside (27) (2O ClEAdE NG
OOHBERENH L0, b b7 o ARMERE LTo psoralic acid O-glucopyranside (28)
B L Wisopsoralic acid O-glucopyranoside (29) DA EIEN & DHEEREIZIE <, Zhbix
psoralenoside (26) 33 & 0¥ isopsoralenoside (27) DAIEHIZH 5 2 A “HHEAD b7 Ak &
S THERINTZAIEEMENE 2 B4 5, Cnidioside A (25) (3 psoralenoside (26) = 7-1 psoralic
acid O-glucopyranside (28) OIEHD " FEiEG N E TSI N7=H O (Fig. 20) (/Y L, fiE iR
D DHBERE IO TTH D,

2O LIk oz kv, MiglEom v M & 255 DEFRIZOWTOMGEAA]
REL eoTz, ZO%G, FCHEOEMPFHICLOEHNHo72L LT, Dl & biliE
TR TR ZN D DAFERE AT D Z EPREINTZZ LITRY, T 6 DAL HIBR
DINHRARME DR 2 fif B9~ 25 FBUCIRN D AIREERN B 2 LD,
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Neoschaftoside (19)

COOH
1
o o
HO oK
OH
Cnidioside A (25)

Schaftoside (20)

X COOH
L
0 0
\OH
HO
~~ ~OH
OH

Psoralic acid O-
glucopyranside (28)

Isoschaftoside (21)

X COOH

— \ H
HO —~on
OH

Isopsoralic acid O-
glucopyranoside (29)

Fig. 20 Structures of known compounds first time isolated from P. corylifolia.
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Eo2E BEHORSBLIOENDD MRSA IZXT 51EH

WRZEPL DA IZ OV T, Bl bk~ 7- X 9 12, evodiamine, rutaecarpine ® & 9 721 > K —
NI VA R, evocarpine fXF LT 5% /a7 aA KX evodol 8] & L7z b
UT N A4 REWREREDHESNTEY, 72, b mbhd, ZbDbEMmIcH
T 5 EEENEIZ DUV T, evodiamine DFLAAAEH ©, /w7 dia A ROFEENE ©
130 Jp L3 SNTWD, ARBFETIE, ZHE TICHIRER Dy, K SOy A h
DICRT 2 ED -, KETIXIZOREE O OBF ORISR, I X OHBEL 72 Oft
MRSA (2% B B OREHRERIC OV Tk~ %,

2-1 BERDTIZONT

2-1-1 BZEHEND DRSO HEE

HAREWNTS CAF LI AEBITOWNT, Bk, n-hexane Twizfifit L, n-hexane — % %
ZART-, F O A X 512 70% acetone H TARED T A XL, T8, ML, EBRETICAET
Ryt % oy Bfth, KIsE % EtOAc THliHi L, EtOAC = A #1537, EtOAc fit# DoKg% 7
VE=TIKTpH 10 IZFHEE L, CHCl; TE HIZHH LT CHCl =X A B L OVK=F 2 &2 Z 1
T, 2O L THREFTZXRIONWT, KT L7~ N7 T 7 4 —B LU E
HPLC Z17\>, 38 i D{LA 4 4 HLEE L 7=, (Chart 2)
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Chart 2 Isolation of compounds from Euodia fruits.
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2-1-2 BEAb e OFE

ABFFENT Ko TR B HEE L 72 38 LA D 5 b 35 FlITMEEMLEH T, HPLC (2
K DM & OBERELES L NMR 7 —% OSCHGLE 0T —# L DIz L v, EhEh
1-methyl-2-[(Z)-6-undecenyl]-4(1H)-quinolone (34) @7, 1-methyl-2-[(42,72)-4,7-
tridecadienyl]-4(1H)-quinolone (35) ¢, 1-methyl-2-undecyl-4(1H)-quinolone (36) ©®, evocarpine
(37) @7, dihydroevocarpine (38) 7, 1-methyl-2-tetradecyl-4(1H)-quinolone (39) G,
1-methyl-2-pentadecyl-4(1H)-quinolone (40) ©7), rutaecarpine (41) ©9, rhetsinine (42) 0,
evodiamine (43) (HPLC), limonin (44) ©b evodol (45) ©3, hyperoside (46) ©3),
isorhamnetin-3-O-glucopyranoside  (47) 4, isorhamnetin-3-O-galactopyranoside (48) 9,
isorhamnetin ~ 3-O-rutinoside  (49)  “®,  (4R,8R,95)-4,8-bis(3,4-dihydroxyphenyl)-3,4,9,10-
tetrahydro-5,9-dihydroxy-2H,8H-benzo[1,2-b:3,4-b|dipyran-2-one (52) “7, (4S,8R,9S)-4,8-his(3,4-
dihydroxyphenyl)-3,4,9,10-tetrahydro-5,9-dihydroxy-2H,8H-benzo[1,2-b:3,4-b"]dipyran-2-one  (53)
@n, (2R,3S,10R)-2,10-his(3,4-dihydroxyphenyl)-3,4,9,10-tetrahydro-3,5-dihydroxy-2H,8H-
benzo[1,2-b:3,4-b"|dipyran-8-one (54) “®), rhinchoin la (55) “849, apocynin A (56) 9, procyanidin
B3 (57) ®b, procyanidin B2 (58) 2, prodelphinidin B3 (59) ©3), catechin-(4a—8)-epicatechin-
(4p—8)-catechin (60), (+)-catechin (61) (HPLC), (+)-gallocatechin (62) (HPLC), p-coumaric acid
(64) (HPLC), trans-ferulic acid (65) ®4, caffeic acid (66) (HPLC), chlorogenic acid (67) (HPLC),
5-O-p-coumaroylquinic acid (68) ©9, phellolactone (69) 9, vittarilide A (70) ¢7), citrusin C (71) ©8
ERIE LTz, £ D ORERE Fig. 21 (2R,

InsDbEM® 95 B, catechin-(4a— 8)-epicatechin-(4p—8)-catechin (60) 1ZBEZI{LE# T
BT, FEMIR AT BT =2 PRHE S THRVOT, ZHIZHOW T FIZER~ %
Lo IR A T,
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Quinolone alkaloids

R=
SN NS 34
|
N" R

| NN TN T 35

CHs
I P N 36
RN P Y 37
I 0 VNN 38
RN N P N N |
I N NP N P P 40
Indole alkaloids
o 0 0
N
N N
S @E\Q A\
N N H H C(I-)IN N H ’N
H 3 H H3C
Rutaecarpine (41) Rhetsinine (42) Evodiamine (43)
Limonoids

Limonin (44) Evodol (45)

Fig. 21 Structures of known compounds isolated from Euodia fruits.
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Flavonol glycosides

HO HO OH HO
HO o OH HO OH
Hyperoside (46) Isorhamnetin-3-O- Isorhamnetin-3-O-
glucopyranoside (47) galactopyranoside (48)
OCH,

Isorhamnetin 3-O-rutinoside (49)

Catechins and their derivatives

54 Rhinchoin Ia (55) Apocynin A (56)

Fig. 21 Structures of known compounds isolated from Euodia fruits (continued).
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Catechins and their derivatives

I
O
un: (@)

o
I

I
[e}
i o
o
I

OH
Procyanidin B3 (57)
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OH ©:OH
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I

Procyanidin B2 (58)
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I

I
O
T
o
" (@)
o d 7
T
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o o
I I
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I

Prodelphinidin B3 (59)

60
OH
OH OH
HO o @[
o OH HO ° OH
OH OH
OH

(+)-Catechin (61) (+)-Gallocatechin (62)

Fig. 21 Structures of known compounds isolated from Euodia fruits (continued).
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/@/\/COOH
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Fig. 21 Structures of known compounds isolated from Euodia fruits (continued).
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2-1-2-1 Catechin-(4a—8)-epicatechin-(4—8)-catechin (60) (Z-2\ T

ALEY (Fig. 22) I3HHABH AL LTH, ESI-MS A7 kL CiX m/z 865 IZ[M-H] 1%
DFAF =7 BB, 5 FRUT CasHaeOw & A7 Sd1d, LA FD NMR 7 —# & T
EBzbHE, ZoEWIE flavan-3-0l D —EKTH 5 LB 2 Bl ' H-NMR A~~ kL (Fig.

23) OFHFET 7 b BBV T, §6.58-7.20 12 —HLod ABX RIiE S5 &t 9 il 43
7a oy TP AR SR, 51T 8 6.00 fHTICiE, EVICEEL L TR 2 o

HO o
. 2
Upper unit \©/\j\
6 3

Middle unit

Lower unit

Fig. 22 Structure of compound 60.

L-6’
L-6

u-2’ -6 ‘
, M-6 U-4
o L2 Jus 068 u-3
\ \ / L5, M-5' L-2 }‘4 /U'Z ‘
/ M-2 \ M3 I|
W‘l\h/l-ey 1 l I L-3 I I
A
._.a'“- L " -Ik_: _ TN

Fig. 23 *H-NMR spectrum of 60 (600 MHz, acetone-ds - D20 9/1 V/v).

L

T T T T
N 3.5 1.0 pom

U: Upper unit; M: Middle unit; L: Lower unit
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7Ly h (1=24Hz) OFt4EpOTa b7 Fn, BV 7Ly s 20> 75
NNBIRDEI 6D T v b DV 7 FIRBES NI, £, KT 7 b R B
T, 4% flavan-3-ol LD CEBRO T 1 b AZIRE SV DEH 10 D 7 F BN T O L9
BTz, B (ER) == I (upper unit % 7213 middle unit) @ catechin ® C B 5D 2 -
ANLDFT 0 hAZIRBRENDATF T a by 7L (§4.45,d,J=9.6Hz; §4.59, dd, J =
8.4,9.6 Hz; 5 4.45,J =84 Hz), [A U< LfB=~=> I epicatechin ® CER7'®t b DL 7 F v
WIRB S ND KT 7L (85.23,brs; §3.94,brs; §4.72,d,J=12Hz), & HIZKML=v bk
@ catechin O C BRIZIFB I N5 7/ (84.87,d,)=6.6Hz;54.10,dd, J=5.4,6.6 Hz; §
268, dd, J = 54, 162 Hz; & 258, dd, J = 6.6, 162 Hz) "8, TN b b,
catechin-epicatechin-catechin 4% % 7= 1% epicatechin-catechin-catechin ##1& O = ERK DOV F
ThbHI LRI,

BC-NMR A7 hLZBWTH, ZOWTRhOREED T 1 v T =y Z&RICHkT
Dt 45 RDIRFD Y 7T AP HER ST (Fig. 24), ZNoDYTFNADHH, K7 T/
2=y "D 2 DT T FIAZHOWTHR D &, 2,3-trans (ZxFET 5 80 ppm L 0 KK D
catechin M &6t L7z o 7 vas 28, K0 @iy O 2,3-cis (xS % 3 7 Fvns 1 {EEL
NTEY, Zo=E{L)N 2 E0 catechin 33 X O 1 @ epicatechin 7> 5L S TWD Z & &
BIKBEL TV D,

B-ring: C-3, 4 B-””{g‘iﬁ, 5,6 . 3 )
ing: C-1 {i © M2 U-a M-
A-ring: C-5, 7, QFA_\ B-ring: C-1 A-ring: C-6, 8, 10 \/l // L3 \ l

Fig. 24 13C-NMR spectrum of 60 (151 MHz, acetone-ds - DO 9/1 V/v).

U: Upper unit; M: Middle unit; L: Lower unit

AAbAM (Fig. 22) @ HMBC ZIE L7 & Z 5, Fig. 25 (29454088728 L & 4, epicatechin
=y "DAIO T ~ T F Ll Rugd catechin e = D IN.DRFEL 7T LD

\CAHBANBIZR S = 2 & 225, middle unit 3 epicatechin T& ¥, epicatechin ¢ 4 /7.3 A D

44



catechin @ 8 fZIZHEA L TWD Z EBH L MNIT/e o7z, 1> T B == 73 catechin
ThdI Llilhed,

& 5|2 ROESY ZHI%E L7-#% %, upper unit @ catechin 4 fiZz> 7' k> & middle unit @
epicatechin ® BERD 2 ft> 711 k> & DOFABY (Fig. 25) M I N7-Z & )5, upper unit &
middle unit O[S 4-8 K55G TH D Z /RS-, F 72, middle unit @ epicatechin 4 iz D~
2 k> & lower unit @ catechin ® BER L0 2 58X V6 o7 b Ui EFHBEAR R Gz 2
& 76, middle unit & lower unit D2 4—8 F5ATHDH Z LR ENT-, EHIT,CD ALY
kv (Fig. 26) ZHIE L= & Z A, 200-220 nm ([ZEDA v 7Ly b3y brBXUN284 nm
WICAEDI Y R NRENT, 2D 95280 nm fHEDED Ty R E 2 DT = =)L
FXO0PFhba i@ TH Y, HEALHNLA (+)-catechin 38 LT (-)-epicatechin T 5 Z & 235D
D ohT, )7, BRSO T Ly hay b UART = = v—7 = =V AR & ROk
LEEbDOTHY O ZOHEEICEEIE, 207 IRV BEG0 R Eb i
—JNa BB TH D Z & AR Lz, Upper unit @ (+)-catechin 5%y » C B DB v 7V v 7
I AH 2 ME C-2-H-C-3-H A3 trans, C-3-H-C-4-H & trans Th 5 & L TRl Sh, 2D L &
C & L o % @& # X (X quasi-equatorial-phenyl  (C-2)-quasi-equatorial-OH
(C-3)—quasi-equatorial-phenyl (C-4) (Z& %, Z #uLiZxt L, middle unit @ (-)-epicatechin 43 C
BR1L quasi-equatorial-phenyl (C-2)—quasi-axial-OH (C-3)—quasi-equatorial-phenyl (C-4) D Baf&IZ
by, ZdLx C-2-H-C-3-H »cis, C-3-H-C-4-H 23trans THHE LT, ZNHDH 7Y
Y7 a2y b E@RNATEDL, LKoo T, KA WIT
catechin-(40—8)-epicatechin-(4p—8)-catechin (60) T 5 = & M8 b LTz, AMEEW D H-
BLO BC-NMR 7 —# X Table 7 & Table 8 IZF & 7=,
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Upper unit

Middle unit
OH
OH
Lower unit
'H-H CcOSsY
— HMBC

- --> ROESY

Fig. 25 Selected *H-*H COSY, HMBC and ROE correlations observed for compound 60.

(600 MHz, acetone-dg - D20 9/1 viv)

200 220 240 260 280 300 320 340

[6] X 10
&

wavelength (nm)

Fig. 26 CD spectrum of compound 60.
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Table 7 *H-NMR Spectroscopic data for 60

Sn (600 MHz, Acetone-ds - D2O 9/1 v/v)

Position Upper unit Middle unit Lower unit
H-2  4.45(d,J=9.6 Hz) 5.23 (brs) 4.87 (d, J = 6.6 Hz)
H-3  4.59(dd,J=8.4,9.6Hz) 3.94 (brs) 4.10 (dd, J = 5.4, 6.6 Hz)
H-4  4.74(d,J=8.4Hz2) 4.72 (d, J= 1.2 Hz) 2.68 (dd, J = 5.4, 16.2 Hz)
2.58 (dd, J = 6.6, 16.2 Hz)
H-6 583 (dJ=24Hz) 6.04 (brs) 5.94 (brs)
H-8  5.82(d,J=2.4Hz2)
H-2'  7.00(d,J=1.8 H2) 7.20 (d, J = 1.8 Hz) 6.91 (d, J = 1.8 Hz)
H-5  6.78(d,J=7.8 Hz) 6.70 (d, J = 8.4 Hz) 6.71 (d, J = 7.8 Hz)
H-6' 6.84(dd,J=1.8,78Hz) 6.58(dd,J=1.8,84Hz) 6.87(dd,J=1.8,7.8Hz)
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Table 8 33C-NMR Spectroscopic data for 60

8¢ (151 MHz, Acetone-ds - D20 9/1 viv)

Position Upper unit Middle unit Lower unit
C-2 82.8 76.9 81.5
C-3 72.5 72.3 67.5
C-4 38.2 36.4 27.1
C-5 157.9 156.5 155.1
C-6 97.2 97.0 96.8
C-7 156.9* 156.0 155.1
C-8 95.9 106.5 107.2
C-9 156.8* 155.6 153.4
C-10 106.2 100.4 100.4
c-1 132.1 132.3 132.0
C-2' 115.9 115.0 114.4
C-3' 145.6 145.2 145.2
c-4 145.3 144.8 145.1
C-5' 115.5 1154 115.7
C-6' 120.5 118.2 119.0

*: signals were exchangeable
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2-1-3 FHILEHOEERE

2-1-3-1 Rutaenin A (50) D#&&IZ oUW T

Fig. 27 Structure of compound 50.

{bEW 50 T AR L LTS, SRR ESIMS A7 b d [M-HI #4511 4
E—27 b, 5FRIT CuHxnOe TH D Z ENRSNTZ, H-NMR A7 kL (Fig. 28) 13,
86.14 I ABED H-6 £/-IX H-8 IZIRBESND Y7 Ly b, 86.86(d, J =2.0Hz, H-2), 8 6.77
(d, J = 7.8 Hz, H-5), 3 X 18 8 6.70 (dd, J = 2.0, 7.8 Hz, H-6") |Z B B8 LD ABX ZAHER T 54
Fu hrOv I, §4.63(d, J=17.8Hz), §4.05 (dt, J = 4.8, 7.8 Hz), §2.92 (dd, J = 4.8, 16.2
Hz), 8 2.60 (dd, J = 7.8, 16.2 Hz) {Z C B8 H-2, 3, 4a, 4b IZZENFNIZIRIE S D, BT H »
TV T LA Ta Oy T FAERL, NG 0D 8 fLETIE 6 LA ERR I
catechin 233 F-PNICIFIET D Z LR & 72, 6.37-6.67 ppm (21T 5 LD ABX & & #ERk

H-5 = \
\ H5" Hs |
wa N 2
o2 H& H-4
H-6" H-7"  H-3 ’ !n
* L
_JJLLJL»_,M__,__)L Lo JL_Jlnx M_,__J} M_‘N@Mu U‘
615 6‘.0 55 5.0 45 4.0 35 3.0 ppm

Fig. 28 'H-NMR spectrum of 50 (600 MHz, acetone-ds - DO 9/1 V/v).
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T5370 DY T FINBEINT, 72844912 AF T m b, §3.03-2.85 1T A
Frora bV T FAPRBESN, ZRBEhy 7Y TS — B IOV H-H COSY
MO HWCHET D IRFELEOTa o THDHZ ENRENT,

BC-NMR Z~<7 kv (Fig. 29) |28\ TiE, LLED KL 9 72 catechin i3I L D fRkFE > 7
NV 134-ZBERUBUBIORAT Y, AFLUOFREL I E LB, §168.T I A
TN R =V ETATTINVRF IOVERIZH R T 2 3 7 T A BlEE S vl AbE ) 50 D 1H-1H
COSY B L VHMBC A2~ kL (Fig. 30, 31) (2K ¥, catechin #4372k % o 7 F L LISk
X7 2= T aR ) A Retlid 52 E0Raniz, £72 HMBC 238 C, H-2-C-9-H-8
OFBEIMN R B 7= Z L, catechin #3730 A B ED 8ALIZIZ 7 v b IMFAE L, 6 (AN E
ENTWVWAHZEBRHLNIR T, & HIZ HMBC LT H-4-C-5, H-7"-C-7 D& AR BIZR &
Ni-, 22X, catechin #53D C-6 BELW O-THZT7 == TF a4 REENFEES
LTWD ZELDREN, £72,C5,7,9 DHKIRFED T 7 F NV ERMEICIXRIT 2 Z LR TE T,

c-6”
C-6
c5"5
G e 22" c8
cs| G43 y
o o c10/ c2 7l ca
c9o’ \ C‘31’;-4" / | C'B:\/ | c-3 c-87

180 160 140 120 100 80 60 40 20 ppm

Fig. 29 13C-NMR spectrum of 50 (151 MHz, acetone-ds - D20 9/1 V/v).

'H-TH COSY
—— HMBC

Fig. 30 Selected HMBC and *H-tH COSY correlations for compound 50.

(600 MHz, acetone-ds - D20 9/1 viv)

50



Lo 01-0(3)

(wdd) 14

[} 4 0s 09 oL 08 06 00T OTT oOZCT

1
]

“.,,,Nﬂrun[l%»,‘..»;w..:.f.h. .,WT,.,,,“lvrh,?r.,MLl,i
“a (D)
”.©4 . . L i o.J
@ |

€00 | e

8 . : =
3 MIO @
: 0
o

0€ET OFPT OST 09T OLT

O I

]

e e |

SO
L N.o.ﬂ
LD 6

S°9 / )
T N TR
0'9 | /
8-H

0°€ :wl_l_
(wdd)

Fig. 31 HMBC spectrum of 50 (600 MHz, acetone-ds - D20 9/1 v/v).
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LBk ~ 7= 7 — % % BEmmib &% TH 5 (4R,8R,95)-4,8-bis(3,4-dihydroxyphenyl)-
3,4,9,10-tetrahydro-5,9-dihydroxy-2H,8H-benzo[1,2-b:3,4-b']dipyran-2-one (52) & b4 2% = &
(Table 9) (2 X v, {LAY S0 NEERL AW 52 DRHELEMT bbb 7 == 7 a4 K&
BIIONT X FEETHDLEEZ LN, ZhHD BC-NMR A ML AT 5 &,
A9 50 TIEL 52 L, C-5 DY 7 FANRKRSGY 7 FLTEY, Zhicxt L, C-7 LMk
BT RLTRY, ZOZ LD, {LEH 50 OT7 ==L T a4 RESDT 7 kUi
RENDEE, C7 Ot Fux EaffLTns I EnXEsnz, &b, Zo#HEsE
(i 572912, BC-NMR A7 RUIZEBWT, BT %2 A BOE Rax U EOMFRoOK
FOFEKBFNARIZ L 21057 S OZA{L €06 Z@EZ 7=,

Z DOfERIT Fig. 32 @ A [acetone-ds - DO (9:1, viv) H THIE] 3L 'B  [acetone-ds - H,0
(9:1, VW) {TRTY T, ZR 5D C5,7,9 DL 7 F N Z T 5 L, C5 DLy 7 DR
WCRERENAONTZ, ZOZ LMD, 50Dt RaxvERNT7 Y —Thod I L PERTE,
THDOE FaX v EnT 7 N OBBIZEE L TnD Z EBHLIR T, LAY 50 O
MaXBLE 2DV T, R Tk 5,
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Table 9 3C-NMR 2 Spectroscopic data for 50 and 52

50 52

Position dc dc

C-2 82.2 82.4
C-3 67.4 67.3
C-4 28.7 28.0
C-6 106.5 106.4
C-7 152.1 154.0
C-8 96.6 99.1
C-9 155.4 155.2
C-10 105.9 101.1
c-r 131.1 131.2
c-2 115.0 114.8
c-3 145.5 145.5
c-4 145.7 145.6
C-5' 115.7 115.7
C-6' 119.5 119.6
c-1" 134.2 134.4
c-2" 114.9 114.8
c-3" 145.8 145.8
c-4" 144.6 1445
Cc-5" 116.0 115.9
Cc-6" 118.5 118.5
c-7" 34.8 34.4
c-8" 38.2 37.7
c-9" 168.7 168.7

2151 MHz, Acetone-dgs - DO 9/1 viv

53



A C-9 c-7
155.359 C-5 152109
153.251

MABop.op 0.115 ppm
B 55350 153.366
152.109

l Lk

155. 155.0 154.5 154.0 153.5 153.0 152.5

71 h.,ll“ I ‘.‘ ‘u I I.‘v, ‘15“ ' l “uI,l A L""‘l ‘ll W “m‘ﬂ L“‘.m

Fig. 32 Deuterium induced differential isotope chemical shift of the A-ring carbons of compound 50
(151 MHz).

A, in acetone-ds - D20 (9/1, v/v); B, in acetone-ds - H20 (9/1, v/v).
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2-1-3-2 Ruraenin B (51) O#E&EIZ2W\W T

Fig. 33 Structure of compound 51.

L& SLITEREm R L LTEL, BofREE ESIMS A~X2 hLd [M-H] 4514 4
=706, R EY 50 R U< CuHpOy Th 2D Z E B LN/ 572, H-NMR
AT RV (Fig. 34) 1%, (LA 50 DAY ML EIEFIZHELI L TERY, §6.14IZABD 6
NMEEFSLICRBESNDL Y7 Ly b7 i, 86.86(d, J=20Hz H-2),56.77 (d, J=8.4
Hz, H-5%), § 6.70 (dd, J = 2.0, 8.4 Hz, H-6") IZ BER DK 7 1 k)R S5 ABX SR Ak
70 ki, 8459 (d,J=7.8Hz), 54.03 (dt, J = 5.4, 7.8 Hz), 5 2.92 (dd, J = 5.4, 16.2 Hz), § 2.62
(dd, J=7.8,16.2 Hz) (ZCED H-2,3,4a, 4b ICZENENI/BESND T b DU T FNE %
NZIUR LTz, E515,86.37-6.67 121dH 5 —FD ABX RaMkT 23O ooy
TFIRBINTA, §4.50 3L U83.04-285 IIFAF U BLUORAFLL B FrDL TS
MENTNHIN, ZOAFr7a hrBXOAF LT b AT D kFE BICFET
HZEMENOLDH T 7 E K OVH-H COSY (Fig. 36) (Z&k > TRETz,

H-8 1
H-5 H-5”
H-6
Ho H-2" |
\ I/ |
e
H-2 | H-4
b6 H7" H3 " | | \‘
iy
SN e ———— J.“M — M _JU, “““J*‘”“ ““.““5*9““—
65 60 55 50 45 40 35 30 ‘ppm

Fig. 34 'H-NMR spectrum of 51 (600 MHz, acetone-ds - DO 9/1 V/V).

55



BC-NMR A2~X7 kL (Fig. 35) I3, catechin iy D&~ 7 F b & HiZ, 7==L7r/x)
A REICHRT D242 7 F DB, W OWIEL 7RISR Z L B3N Hivl, b
A% 51 © HMBC 2<% kL (Fig. 36, 37) (2L ¥, catechin ® 8 \idDF 11 b U EEH SN T
BHT, LAY 50 DA & [FIEE, catechin D 6 fLDRFIZT = =T rs8 ) A4 KD ThLDfR

FEPFREEGLTND Z LRI LT,

'H-"H COSY
— HMBC

Fig. 36 Selected HMBC and *H-'H COSY correlations for compound 51.

(600 MHz, acetone-ds - D20 9/1 viv)
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H-2 —— — m;

H-5""F6
H6— 5

Fig. 37 HMBC spectrum of 51 (600 MHz, acetone-ds - D20 9/1 v/v).
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F70, KMEAMIZHONTH RS, BC-NMR A7 M UIZEBIT 5 BEAZERMKRIC L D105
7 hOE 608 ZRELIERNG, 77 FCOBKICEET S Rr ¥k o
catechin ® O-7 TH 5 Z & ZHEB L7 (Fig. 38), {LE# 50 35 L WN5L 1L HPLC 7~ K7
Lk (Fig. 39) OPRFFIFENIZXBI S 523, W#H D H- B L UEC-NMR AT MV T—H &
el L CH D & (Table 10) L<EITERY, 2O _SDLEWEITT AT LA ~—DOFRT

boHLERLNT,
C-9
A 155.420
C-5 C-7
153.289 152.109

TR VA 1V LI | e L A | AVATAWAS' I 1AV 'R
155.0 154.5 154.0 153.'s5 | 153.0 152. 152.0 ppm

Adon.op 0.138 ppm
B 153.427

155.412

152.094

Fig. 38 Deuterium induced differential isotope chemical shift of the A-ring carbons of compound 51

(151 MHz).

A in Acetone-ds - D20 (9:1, v/v); B: in Acetone-ds - H20 (9:1, v/v).
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Table 10 NMR Spectroscopic data for 50 and 51

50 51
Position  &¢c? 8n P 8¢ @ 3n P
2 82.2 4.63(d,J=7.8Hz) 82.4 459 (d,J=7.8Hz)
3 67.4 4.05(dt,J=4.8,7.8 Hz) 67.4 4.03(dt, =54, 7.8 Hz)
4 28.7 2.92(dd,J = 4.8, 16.2 Hz) 290 2.92(dd, J=5.4,16.2 H)
2.60 (dd, J = 7.8, 16.2 Hz) 2.62 (dd, J = 7.8, 16.2 Hz)
5 153.3 153.3
6 106.5 106.6
7 152.1 152.1
8 96.6 6.14 (s) 96.6  6.14 (s)
9 155.4 1554
10 105.9 106.0
1 131.1 131.1
2" 1150 6.86 (d, J=2.0 Hz) 1151  6.87(d, J = 2.0 Hz)
3 1455 1455
4 145.7 145.7
5 1157 6.77(d, J=7.8 Hz) 1157  6.77(d, J=8.4 Hz)
6' 1195 6.70(dd, J=2.0, 7.8 Hz) 119.7 6.70(dd, J = 2.0, 8.4 Hz)
1" 134.2 134.2
2" 1149  6.61(d, J=2.0 Hz) 1149  6.62(d, J = 2.0 Hz)
3" 145.8 145.8
4" 144.6 144.6
5" 1160 6.67 (d,J = 8.4 Hz) 1160  6.67(d, J=8.4 Hz)
6" 1185 6.37 (dd, J = 2.0, 8.4 Hz) 1185  6.37 (dd, J = 2.0, 8.4 H2)
7" 348 4.49(dd,J=1.8,6.6 Hz) 34.7 450(dd,J=1.8,7.2Hz)
8" 38.2 3.03(dd, J = 6.6, 16.2 Hz) 38.2  3.04(dd,J=7.2,16.2 H2)
2.85 (dd, J = 1.8, 15.6 Hz) 2.85 (dd, J = 1.8, 15.6 Hz)
9" 168.7 168.7

a13C_.NMR: 151 MHz, Acetone-ds - D-O 9/1 v/v; °* 1H-NMR: 600 MHz, Acetone-dgs - D20 9/1 viv
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Compound 50

|

8.80

10.08

Compound 51
Fig. 39 HPLC chromatogram of compounds 50 and 51.
Column: YMC-PACK ODS-A 302 (150 X 4.6 mm 1.D); mobile phase: 0.01M HsPO4: 0.01M KH2PO4: MeOH =

35 :35: 30; flow rate: 1.0 mL/min; oven temperature: 40 °C; detector: 280 nm.
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2-1-3-3 LA 50, 51 B X OEEEIL AW DO ARFE KRR OHERBLE 22OV T

b5 50 36 K OVBL 2 E I DA F R R DAt B i 2 iR 3 5 72012, p-TsOH % fkfidii:
& L, dioxane H'"C (+)-catechin & caffeic acid & St 72 @0, ZDORER, KISRAEWIND 5
D&% (50a, 5la, 53a, 54a, 55a) DHEEIZE 72 (Chart 3), ZiLHiXZI£4 HPLC,
NMR (Table 11-15), [a]o (Table 16) ¥ L TN CD (Fig. 40) 7 — X% okk#iz kv, (LA 50, 51,
53,54,55 T 5 Z L DR TE 7o, {LAW 52 12O\ T, HEFIZIZE D 7)o 7203, HPLC
2L o T, RO/ D LN —ET 24O SINREY T TOFEDNHER SN

7= (Fig. 41),
| (+)-catechin (3.3 g) + caffeic acid (3.0 g) + p-TsOH (0.9 g) |
In dry dioxane
Reflux 3 hours
Evoporated
CC. on Diaion HP-20
[ |
H,O ext. (2.9 9) MeOH ext. (3.8 g)
CC. on Toyopearl HW-40c
[ I I I |
Fr.1-2 Fr.3 Fr.4 Fr.5-8 Insoluble part
(1.09) (958.1 mg) (339.2mg) (626.0 mg) (803.1 mg)
CC.on ODS
[ I I |
Fr.1(622.4mg) Fr.2 Fr.3 Fr. 4-6
(120.8 mg) (132.3mg) (59.6 mg)
CC.on ODS
Fr.1-48 ! '
(82.4 mg) ZI’Z 19-65 Fr. 66-78 CC.on ODS CC. on ODS
(32.5 mg) (5.3 mg)
prep-HPLC
54a (12.3 mg) |
[ I |
Fr.1-14 Fr. 15-21 Fr. 22-34
(78.5 mg) (40.4 mg) (6.4 mg)
CC.: column chromatography prep-HPLC
‘ 55a (13.9 mg) ‘
[ I I I |
Fr.1-41 Fr. 42-50 Fr. 51-56 Fr. 57-60 Fr. 61-90
(197.8 mg) (12.5 mg) (3.7 mg) (11.0 mg) (123.7 mg)
prep-HPLC prep-HPLC
50a (3.7 mg) [ 51a (2.5 mg)
53a (2.7 mg)

Chart 3 Isolation of synthesized phenylpropanoid-substituted catechins.



Table 11 Comparasion of NMR spectroscopic data for 50 and 50a

50 50a
Position dc? dnP 8c? 8HP
2 822  4.63(d,J=7.8Hz) 82.2  4.63(d,J=7.8Hz)
3 67.4  4.05(dt, J=4.8,7.8 Hz) 67.4  4.05(dt J=4.8,7.8 Hz)
4 287 292(dd,J=48,162Hz) 287  2.92(dd, J=4.8,16.2 H)
2.60 (dd, J = 7.8, 16.2 Hz) 2.60 (dd, J = 7.8, 16.2 Hz)
5 153.3 153.3
6 106.5 106.5
7 152.1 152.1
8 96.6  6.14(s) 96.6  6.15(s)
9 155.4 1554
10 105.9 105.9
1 131.1 131.1
2" 1150  6.86(d, J=2.0 Hz) 1150  6.87(d, J=2.0Hz)
3 1455 145.6
4 145.7 145.7
5 1157  6.77(d, J=7.8 Hz) 1157  6.77(d, J=7.8 Hz)
6' 119.5 6.70 (dd, J=2.0, 7.8 Hz) 119.5 6.70 (dd, J = 2.0, 7.8 Hz)
1" 134.2 134.2
2" 1149  6.61(d, J=2.0 Hz) 1149  6.62(d, J=2.0 Hz)
3" 145.8 145.8
4" 144.6 144.6
5" 1160  6.67(d, J=8.4Hz) 1160  6.67(d, J=8.4Hz)
6" 1185  6.37(dd,J=20,84Hz) 1185  6.38(dd,J=2.0, 8.4 Hz)
7" 34.8 4.49 (dd, J=1.8,6.6 Hz) 34.8 4.49 (dd, J=1.8, 6.6 Hz)
8" 382 3.03(dd,J=6.6,162Hz) 382  3.03(dd,J=6.6, 16.2 Hz)
2.85 (dd, J = 1.8, 15.6 Hz) 2.85 (dd, J = 1.8, 16.2 Hz)
9" 168.7 168.7

a13C_.NMR: 151 MHz, Acetone-ds - D-O 9/1 v/v; °* 1H-NMR: 600 MHz, Acetone-dgs - D20 9/1 viv
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Table 12 Comparasion of NMR spectroscopic data for 51 and 51a

51 5la
Position 8¢ @ Su P dc? 8n P
2 824  459(d,J=7.8Hz) 824  459(d,J=7.8Hz)
3 67.4  4.03(dt,J=5.4,7.8 Hz) 674  4.03(dt,J=5.4,7.8 Hz)
4 290  292(dd,J=54,162Hz) 290  2.92(dd,J=5.4,16.2 Hz)
2.62 (dd, J = 7.8, 16.2 Hz) 2.62 (dd, J = 7.8, 16.2 Hz)
5 155.4 1554
6 96.6 96.7
7 153.3 153.3
8 106.6  6.14(s) 106.6  6.14(s)
9 152.1 152.1
10 106.0 106.0
1 131.1 131.1
2" 1151  6.87(d,J=2.0 Hz) 1151  6.87(d,J=2.0 H2)
3 1455 1455
4 145.7 145.7
5 115.7 6.77 (d, J = 8.4 Hz) 115.7 6.77 (d, J = 7.8 Hz)
6' 119.7 6.70 (dd, J=2.0,8.4 Hz) 119.7 6.71 (dd, J= 2.0, 7.8 Hz)
1" 134.2 134.2
2" 114.9 6.62 (d, J = 2.0 Hz) 114.9 6.62 (d, J = 2.0 Hz)
3" 145.8 145.8
4" 144.6 144.6
5" 1160  6.67(d,J=8.4 Hz) 1160  6.67 (d, J=8.4 H2)
6" 118.5 6.37 (dd, J=2.0,8.4Hz) 1185 6.37 (dd, J = 2.0, 8.4 Hz)
7" 34.7 450 (dd, J=1.8,7.2Hz) 34.8 4.50 (dd, J=1.8,7.2 Hz)
8" 382  3.04(dd,J=7.2,156Hz) 382  3.04(dd,J=7.2, 16.2 Hz)
2.85 (dd, J = 1.8, 15.6 Hz) 2.85 (dd, J = 1.8, 16.2 Hz)
9" 168.7 168.7

a13C_.NMR: 151 MHz, Acetone-ds - D-O 9/1 v/v; °* 1H-NMR: 600 MHz, Acetone-dgs - D20 9/1 viv
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Table 13 Comparasion of NMR spectroscopic data for 53 and 53a

53 53a
Position dc? dnP 8c? 8HP
2 82.6  4.61(d,J=7.8Hz) 82.6  4.61(d,J=7.8Hz)
3 67.2  4.04(dt,J=54, 7.8 Hz) 67.2  4.04(dt, =54, 7.8 Hz)
4 281 297(dd,J=5.4,162Hz) 281  2.98(dd,J=5.4,16.2 Hz)
2,57 (dd, J = 7.8, 16.2 Hz) 2.58 (dd, J = 7.8, 16.2 Hz)
5 151.3 151.3
6 106.5 106.5
7 154.1 154.1
8 99.2  6.22(s) 99.2  6.22(s)
9 155.3 155.3
10 101.2 101.2
1 131.2 131.3
2" 1151  6.86(d, J=2.0 Hz) 1151  6.87(d, J=2.0Hz)
3 1455 1455
4 145.7 145.7
5' 115.6 6.77 (d, J =7.8 H2) 115.6 6.77 (d, J=7.8 Hz)
6' 119.6 6.70 (dd, J=2.0, 7.8 Hz) 119.7 6.71 (dd, J= 2.0, 7.8 Hz)
1" 134.4 134.4
2" 1149  6.64(d, J=2.0 Hz) 1149  6.64(d, J=2.0 Hz)
3" 145.8 145.8
4" 144.5 1445
5" 1159  6.66 (d, J = 8.4 Hz) 1159  6.67(d, J=8.4Hz)
6" 118.4 6.37 (dd, J=2.0,8.4 Hz) 118.5 6.39 (dd, J = 2.0, 8.4 Hz)
7" 34.5 4.41(dd,J=1.6,7.2Hz) 34.5 4.42 (dd,J=1.8,7.2 Hz)
8" 378  3.03(dd,J=7.2,162Hz) 378  3.04(dd,J=7.2, 16.2 Hz)
2.86 (dd, J = 1.8, 16.2 Hz) 2.87 (dd, J = 1.8, 16.2 Hz)
9" 168.7 168.7

a13C_.NMR: 151 MHz, Acetone-ds - D-O 9/1 v/v; °* 1H-NMR: 600 MHz, Acetone-dgs - D20 9/1 viv

64



Table 14 Comparasion of NMR spectroscopic data for 54 and 54a

54 54a
Position 8c? SnP dc? Sn®

2 82.1  4.63(d,J=7.8Hz2) 82.1 4.63(d,J=7.8Hz)

3 67.4  4.01(dt, J=54, 7.8 Hz) 67.4  4.01(dt,J=5.4, 7.8 Hz)

4 281 287(dd,J=54,162Hz) 281  2.86(dd,J=5.4,16.8 Hz)
2.58 (dd, J=7.8, 16.2 Hz) 2.58 (dd, J=7.8, 16.8 Hz)

5 156.1 156.1

6 96.0 6.24(s) 96.0 6.24(s)

7 151.6 151.6

8 105.2 105.1

9 152.5 152.4

10 105.4 105.4

1 131.4 131.3

2' 1146  6.84(d,J=2.0Hz) 1146  6.84(d,J=2.0Hz)

3 1455 1455

4 145.5 145.5

5' 1157  6.74(d, J=7.8 Hz) 1156  6.74(d, J=7.8 Hz)

6' 119.2  6.66(dd,J=20,7.8Hz) 119.2 6.66 (dd, J =2.0, 7.8 Hz)

1" 134.3 134.3

2" 1147  6.56 (d, J=2.0 Hz) 1147  6.56 (d, J= 2.0 Hz)

3" 145.7 145.7

4" 1445 144.5

5" 1159  6.62(d,J=8.4Hz) 115.9 6.62 (d, J=8.4 Hz)

6" 1184  6.35(dd,J=2.0,84Hz) 1184  6.35(dd,J=2.0,8.4 Hz)

7 34.1  4.43 (brd, J = 6.6 H2) 341  4.43(brd, J = 7.8 Hz)

8" 378 3.02(dd,J=6.6,156Hz) 378 3.03(dd,J=7.8,16.2 Hz)
2.87 (dd, J = 1.8, 15.6 Hz) 2.87 (dd, J = 1.8, 16.2 Hz)

9" 169.0 169.0

a13C_.NMR: 151 MHz, Acetone-ds - D-O 9/1 v/v; °* 1H-NMR: 600 MHz, Acetone-dgs - D20 9/1 viv
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Table 15 Comparasion of NMR spectroscopic data for 55 and 55a

55 55a
Position Sc? S P dc? SHP

2 82.1  4.71(d,J=7.2Hz) 822  4.70(d, J=7.2 H2)

3 67.3 3.98 (dt, J = 5.4, 7.2 Hz) 67.3  3.97 (dt,J=5.4, 7.2 Hz)

4 27.7 2.78 (dd, J=5.4,16.8Hz) 27.8  2.78 (dd, J=5.4, 16.2 Hz)
2.58 (dd, J = 7.2, 16.8 Hz) 2.58 (dd, J = 7.2, 16.2 Hz)

5 156.1 156.1

6 959  6.25(s) 95.9  6.24 ()

7 1515 1515

8 105.1 105.1

9 152.4 152.4

10 105.3 105.4

1 131.1 131.1

2" 114.7 6.72 (d, J = 2.0 Hz) 1147 6.72(d, = 2.0 H2)

3 145.3 145.3

4 145.2 145.2

5' 115.6 6.61 (d, J =8.4 Hz) 115.6 6.61 (d, J =8.4 Hz)

6' 118.9 6.41 (dd, J=2.0,8.4 Hz) 118.9 6.40 (dd, J = 2.0, 8.4 Hz)

1" 134.6 118.8

2" 114.8 6.60 (d, J = 2.0 Hz) 114.8  6.60 (d, J = 2.0 Hz)

3" 145.7 145.7

4" 144.5 1445

5" 115.9 6.69 (d, J = 8.4 Hz) 1159  6.68(d, J = 7.8 H2)

6" 118.8 6.40 (dd, J=2.0,8.4 Hz) 118.8 6.39 (dd, J = 2.0, 7.8 Hz)

7 344  4.35(brd, J=6.6 Hz) 344 434 (brd, J=6.6 Hz)

8" 37.8 3.01(dd, J=6.6,15.6 Hz) 37.9  3.01(dd,J=6.6, 15.6 Hz)
2.82 (dd, J = 1.8, 15.6 Hz) 2.82 (dd, J = 1.8, 15.6 Hz)

9" 169.0 169.0

a13C_.NMR: 151 MHz, Acetone-ds - D-O 9/1 v/v; °* 'H-NMR: 600 MHz, Acetone-dgs - D20 9/1 viv
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Table 16 Comparasion of [a]p data for natural and synthesized
phenylpropanoid-substituted catechins

Compounds [a]o (c 1.0, MeOH)

50 +95.0°
50a +95.6°
51 -55.1°
5la -56.4°
53 -21.6°
53a -54.3°
54 -194.0°
S4a -201.9°
55 -12.2°
55a -4.8°

CD spectra of 50 and 50a

— 50
50a

400

Wavelength (nm)

Fig. 40 Comparasion of CD spectra for natural and synthesized phenylpropanoid-substituted
catechins.
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CD aspectra of 51 and 51a

—_—>51
5la
350 400
Wavelength (nm)
CD spectra of 53 and 53a
% 350 400 53
2 53a

Wavelength (nm)

Fig. 40 Comparasion of CD spectra for natural and synthesized phenylpropanoid-substituted
catechins (continued).
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[o]x10™

CD spectra of 54 and 54a

350 400 =54
54a
Wavelength (nm)
CD spectra of 55 and 55a
55
- 55a
350 400

Wavelength (nm)

Fig. 40 Comparasion of CD spectra for natural and synthesized phenylpropanoid-substituted

catechins (continued).

PLEMNS, #EEY 50 35 X OV 51 O D flavan-3-0l #5712 OV Tl (+)-catechin & [F]
U< 2R, 38 OHuRIELE ZFFSZ EBHL N5 T2, 2O oD(LEHOM A~y
KV (CD) #iL7-& Z A (Fig. 42), {L&% 50 (341 KAEK (210-230 nm) ([ZIED AL
Ly hay hramRL7zickt L, {bEW 51 1X[F CIREEBRICY OS50 7Ly hay

fNorZzmlle, TNHIET7 z=v7 a4 ROXCEBUEE (+)-catechin A BRD D, [
HDORY PIANLINLE T HAFIRSE C-T'OFEHCOMEERICE2bDEEZLND, &
DEOIRT ==V —T == VRIOMEERIZE D27V y by AL, BRICHE SN T
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WAHTa YT =V TEIRIZEITS C4 IR LI 2OV EBUVEBRO T 2 =v (B
=y FOAR) —7xz=/b (F#=2=y FO A HAEERICLLZAT vy bay bk
FREOBRICH D 9, Thebbh, 7ry 7 =vr ZBAEOHEA (Fig. 43 Hl), Hf=a=y
FABRIZKL, FEl2=y hOXUEB RN C-4 OB TG LY OMNE (ZDHED
FEXIBELE DS B) 1Zd D, CD A7 MV ECEERBEICIEON 7Ly b3y h U &iRL,
Bigt o0 ONLE (Z OHAEOMIEEN a) (IZHDIEHE, ADD vy T Ly hay %)
REeRTZEDBPSPITR> TV D, RIS, HIHEEY 50 B LW 51 oThZEno C-7
AEDJEFHDSIARIZ CD A2 hLinb Fig. 43 (M) o X S icmasi, - 7T, LA 50 B
L1 D 7" L OMEHELEIZEN TN S BLOR TH D Z LRI 57-, BLEDZ &
6, FEUEEY 50 38 L OVBL I HxtfdE 4 & © T, Fig. 27, 33 IR THEE TR SN, TE
#1(4S,7S,8R)-4,8-bis(3,4-dihydroxyphenyl)-3,4,6,7-tetrahydro-5,7-dihydroxy-2H,8H-benzo[1,2-
bh:5,4-b"]dipyran-2-one ¥ & TV(4R,7S,8R)-4,8-his(3,4-dihydroxyphenyl)-3,4,6,7-tetrahydro-5,7-
dihydroxy-2H,8H-benzo[1,2-b:5,4-b"|dipyran-2-one OHEiEZFF>Z E N LN/ -T2, THh
51, rutaenin A 35 X O rutaenin B & s L7,

(+)-Catechin

e gy, ca

— 241 o3 lEata
[ f 53
o D
e

o
r
o

8. 84
14. 49 T

1Z. 32

ooy
o

I T O I A A A O O

14, 84 Caffeic acid
h.4d4

13’3{;;3} g <—— 52
18yl <——— 53

3 ¥
&

PEELTEERERREEEEREREEER]

1.5l «—— 5y

23. 83 50
gdh. 9 <— 51

Z8. Y9 <— b5
3t

Fig. 41 HPLC chromatogram of reaction mixture.
Column: YMC-PACK ODS-A 302 (150 X 4.6 mm 1.D); mobile phase: 0.01M HsPO4: 0.01M KH2PO4: MeOH =

37.5:37.5: 25; flow rate: 1.0 mL/min; oven temperature: 40 °C; detector: 280 nm.
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CD spectra of 50 and 51

e 5]

360 380 400

-10 - 51 Wavelength (hm)

Fig. 42 CD spectra of compounds 50 and 51.

Fig. 43 Image diagrams of positional relation between two benzene rings around chiral center of

procyanidins B2, B4 (C-4) and compounds 50, 51 (C-7").
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FrEULAY 50 35 L OV 51 DISMC, BEREA® 53, 54 3 X ON55 & Z OGO FE TAAMT
DT LA HBELTHER L., LI > T, 26 DbaW D53+ MO flavan-3-ol #5513 2R,3S
HiEZFFD (+)-catechin TH D Z L BFERTE 72, & ZATILAEW 54 3 LN 55 OREIEIC
WIS, B LAY bbb 7 =7 a R ) A4 REBEA T X (k&YW 52,53) O
ML E Oifam @9 O, 54 B L VE5 D4y N D (+)-catechin #75D B B2 D H-2'& H-7"
& OIZ NOE fHBEN & 5 )& & MBI, FEREN & 555613 H-7" & (+)-catechin 543 D B &
DECENCHFEL (Z =7 aR ) A REGORCEBUBRN B ALE), FHENeWEEIT

WDHE (7= T a4 RESORCE VBN o BE) ITEELTWDE L, EID
CD A7 MOHEIZ LY, (LAY 52 3 X153 Ol 2 IRETE 5 Lim U T\ 5,
L, ARFFRIZEBWT, {bEH 54 B8 L UV55 O NOESY A7 hLAHIE L7fE R, i
DOWNTIUTBNT Y, H-7"8B LY (+)-catechin BERO H2ORFICAHBANR R o/ Z &g, 2
DALE D NOE FHRFIL (+)-catechin ® BER & 7 ==L 7 a/X ) A REGDORUE U BRORB D
MEBREZGEHT 57 — X237 bR N2 R LN o7z,

F7-, BEEULA 52,53, 54, 55,56 O CD A-%2 L% 5035 L UN51 & Hig L= & 2 5, 50
1253 B L T55 &,511352,54, BLUN56 & HWICRELEITEY (Fig. 42, Fig. 44), i EE
Bk (210230 nm) ICZIEO A T Ly hay hOBIORAOI T Ly hay M EEREIUR
Lz, 20X 512, BEAEAY 52, 53,54, 55,56 1Ch 7' o7 =V v “RIRDEGA LB L
TALEBMRD 7 = =V — 7 = = AFHEERDBFEL TWD ERR L D D, Zbh b, BEA
{bA) 52-55 IZSCHRFLHE O 48 L C-7"C >\ CHEROMERE & 13 OffaxtfidE 24 L T
W5 (Fig. 45) Z & BLMITR T,

Fi2, ALEMESIZ OV T, ZNETIEINMRT =4 & LTHEENTHDH L0 @849
ICA—BD R T 728, AFEIZB W CEEMICHTT L, o TURBEIT T,

{bAY) 55 IFREROFR- T L =X 200, koL Ic L THBfamERE LTHET,
AR ESIMS 227 hL D [M-H] 1455 1A A & —2 b, 45FAiE CuHo00 ThH 5
ZEDRENTZ H- BEOVBC-NMR A7 kL (Fig. 46, Fig. 47) %, AMeEWb 7 = =
NTasN ) A RERI T X ThD I LD EGRTE 72, Fig. 48 IZ/r9 HMBC B D 9 5,
H-7"& C9 OMICBIR S NIHBENS, (k& 55 O 7 ==L Tru/x) A Ry
(+)-catechin @ C-8 IZfi L, 7 ==/ ms3/ A REIE, (+)-catechin ® C-7 Dk R ¥
KEFMALTI 7 a2 LI LR TE 2, (LG 55 @ H- B LTV BC-NMR 7
— XL Table 15 |12k & 7=,

72



CD spectra of 52 and 53 59
15
—53

340 360 380 400

150 Wavelength (nm)
CD spectra of 54 and 55
15 —55
oo B4
320 340 360 380 400
150 Wavelength (nm)
CD spectrum of compound 56
10
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5 -
o O '
< 200 280 300 320 340 360 380 400
=)
e _5 L
-10 +
_15 L

Wawelength (nm)

Fig. 44 CD spectra of compounds 52 - 56.
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Fig. 45 Revised structures of compounds 52 - 56.
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H-5" [ 1y.on ‘
N /-~

H-6',6" Ho2
h H-7"

I 13
U '_LJ'L__H_l__ S || il _ ' l_,u ‘JNL_M_

Fig. 46 'H-NMR spectrum of 55 (600 MHz, acetone-ds - DO 9/1 V/v).

160 140 120 100 80 s0 an 22

Fig. 47 13C-NMR spectrum of 55 (151 MHz, acetone-ds - D20 9/1 V/v).

Fig. 48 Key HMBC correlations for compound 55.
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2-1-3-5.  6'-O-Feruloylsyringin (63)

8
i~~~ OH
7 9

Fig. 49 Structure of compound 63.

L& 63 13 A GESZH AR L L TR, Mo iERE ESIMS ZX2 FUZEIT 5 [M+Na]*
AF =20 b, 537U CayHz012 Th D Z & D3RR S 7z, H-NMR 2~ k)L (Fig.
50) (23T, 8 7.13 (1H, d, J = 1.8 Hz), § 7.00 (1H, dd, J = 1.8, 8.4 Hz), § 6.45 (1H, d, J = 8.4
Hz) IZABX RZtEKT 5370 by 7 Fan@igdsin, £7-,87.50(1H,d, J = 15.6 Hz)
BLO §6.25(1H,d, J=156Hz) IZ F T v A ZEESGICHET AL VY FAnBEEN, ©

OCH,*2

OCH,

H-1'

A
J,Lﬁf_w%_\ww

H-3',4'5'
Ho

'w

———— 7T

7.5 7.0 6.5 6.0 55

— —

N

Fig. 50 'H-NMR spectrum of 63 (600 MHz, methanol-da).

35 ppm

OO T F N3 E— D feruloyl D AELERHEE STz, 72, 8 6.65121L 5 FER Lo 2H
DT vy RBRBLTEAM, B Ao e o7 Fu038 6.40 (1H, dd, J = 15.6 Hz),

56.19 (1H, dt, J = 5.4, 15.6 Hz), § 4.15 (2H, dd, J = 1.2, 5.4 Hz) (2 &h, 20 4@y 7m
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AT HAHCOSY IC &L - T, b 7 U A THRI G O & L HAUTEEE L2 ORE 3 DR
F LT o N AURE ST, 2 B4 FWIT sinapyl alcohol 235 A L TEEL TV 5 Z
LERB LT, SHIC, S0 e hDRBESND 738468 (1H, d, J = 84
Hz), 84.36 (2H, d, J = 4.2 Hz), § 3.52 (1H, t, J = 8.4 Hz), § 3.39-3.46 (3H, m)IZ#iR <, /=2
—ADIFIENR TR ENTZ, £z, A X VEOV 7 FARZSBE S, 2 bl bko
feruloyl 35 & ¥ sinapyl alcohol 53D A M ¥ I E&E X b,

BC-NMR A X7 kL (Fig. 51) IZ8BW\TIX, 471 Dferuloyl, sinapyl alcohol, 3 &Y
glucose |ZIFB SNDKIRFE L 7T IURBEI, ZhbHhb 63 DR IILD Z &N
W7 (Table 17), Sinapyl alcohol @ glucose BCAE(AIL syringinTH 55, UL EDOT —
% % ferulic acid 35 X O syringin O SCHkT — & & bl L (Table 17, 18), & OfER, KMb&W
I% syringin @ feruloyl =27 /LChH D Z ENBH LMo Tz G462,

OCH,*2
\ OCH;,
c8 e
c-4” - Cc-9
c-7
C-26 [ C-3" c-1 L] ©35 ;.
g \ c5 o C52 (g
c-6” :
[l L e
\/ ‘ . c2 \ c-4
c-9” ‘ I !

170 160 150 140 130 120 110 100 90 80 70 60 50 ppm

Fig. 51 3C-NMR spectrum of 63 (151 MHz, methanol-d,).
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Table 17 *H-NMR Spectroscopic data for 63, ferulic acid and syringin

63 Syringin 69 Ferulic acid ®3)
Position OH OH OH
H-35  6.65(2H, s) 6.77 (2H, s)
H-7 6.40 (dd, J = 15.6 Hz) 6.54 (d, J = 15,.8 Hz)
H-8 6.19 (dt, J=5.4, 15.6 Hz) 6.37 (dt, J = 5.5, 15.8 Hz)
H-9 4.15(dd,J=1.2,5.4Hz) 4.23(dd,J=1.4,5.5 Hz)
H-1' 4.68 (d, J = 8.4 Hz) 4.90 (d, J = 7.8 Hz)
H-2' 3.52 (t, J = 8.4 Hz)

3.20-3.40 (m)

H-3'4'5' 3.39-3.46 (m)
H-6' 436 (2H,d, J=4.2Hz)  3.80 (dd, J = 2.0, 12.0 Hz)
3.67 (dd, J = 4.0, 12.0 Hz)

OCH3x2 3.81 (s) 3.88 (s)

H-2" 7.13(d, J=1.8 Hz) 7.18(d, J = 1.93 Hz)

H-5" 6.81(d, J=8.4 Hz) 6.82 (d, J = 8.23 Hz)

H-6" 7.00 (dd, J = 1.8, 8.4 Hz) 7.07 (dd, J = 1.93, 8.23 Hz)
H-7" 7.50 (d, J = 15.6 Hz) 7.59 (d, J = 15.88 Hz)

H-8" 6.25 (d, J = 15.6 Hz) 6.31 (d, J = 15.88 Hz)
OCHs  3.88(s) 3.89 (s)

Compound 63: 600 MHz, methanol-d.; ferulic acid: 400 MHz, methanol-ds; syringin: 300 MHz,

methanol-ds
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Table 18 1*C-NMR Spectroscopic data for 63, ferulic acid and syringin

Compound 63 Ferulic acid ®3) Syringin 69
Position d ppm d ppm S ppm
C-1 136.2 136.0
C-2,6 1554 1545
C-35 106.0 105.5
C-4 136.1 135.3
C-7 132.1 131.3
C-8 130.6 130.2
C-9 64.4 63.7
OCHs X 2 57.7 57.1
c-1 105.9 105.6
c-2' 76.3 75.9
C-3' 78.6 78.5
c-4 72.7 71.5
C-5 76.5 78.0
C-6' 65.3 62.8
c-1" 128.5 127.8
c-2" 112.4 111.6
c-3" 150.2 149.9
c-4" 1515 1515
Cc-5" 117.3 116.5
C-6" 1251 124.0
c-7" 147.7 147.0
c-8" 116.1 115.9
c-9" 169.7 171.9
OCHs 57.3 56.5

Compound 63: 151 MHz, methanol-d4; ferulic acid: 100 MHz, methanol-ds; syringin: 75 MHz,

methanol-da
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E61Z, AW 63 D HMBC A7 M ZRIE LIz 25, Fig. 52, 53 (R4 A0 /L 6
, H6'E C-ODOBOFEANBIER SN2 &b, (LAY 63 1% ferulic acid A% syringin @
glucose @ 6 (LIZHE A LG 2RO Z E AL MNT e o7c, 2O L HIZLT, {LEY 631
6'-O-feruloylsyringin & -7 L 7=,

Fig. 52 Selected HMBC correlations for compound 63.

(600 MHz, methanol-ds)
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2-2 BEZEHFHOH MRSA IFEHEIZ OV TORET

2-2-1 MRSA BE#RDOME

HOPEEIZ DWW, B8 LA Utk e iz,

2-2-2 HZEE D MRSA 2T 2 HEDE OB

Chart 2 |Z/R L CUWDEZEEE ) D Oy & LT n-hexane = A, 70% acetone = &,
EtOAc —=F X, CHCls =% &, /K= ¥ 23 L UOVKAEEEBIZ OV T, MRSA WiERIC kT3 55T
FEIEMEZ T, Z ORER, EtOAC = 235 L UVKARETBICA D = % X JL 0 ELEg A5\ \EE
MR BT (Table 19), AKREMIITEIEMMER SN EENTE Y, RFRICE VT,
WFZED3 720 20 Mk O i O EERR = T L= % 2 Z O W TR AR IT o 72,

Table 19 Antibacterial effects of crude extract from E. ruticarpa fruits against MRSA

MICs (ug/mL)

Sample MRSA OM481 MRSA OM584
n-Hexane ext. 512 512
EtOAC ext. 128 256
CHCl; ext. > 512 > 512

H20 ext. 256 256
Water insoluble ext. 128 128
Oxacillin 256 256
Vancomycin 12 22

aData from ref. ¢2

2-LICBWTR L2 K D 1Z, AR OEFBET T /LT X 205 Fig. 54 (277 Lo bE4 50
BLOBLZGL, THOT7 == T asR ) A REBO T T % FHERFEGA Y 2 BEE L7z,
INHDEMD S B, TARY = b b B S 17252, 53, 55 125V TR (LGRS LY a-
Inay A —EHEERHREIN TS 6, LL, Zh o OB OHETEMEIZ DU
TOHFEFRETZ 5720, £ 2 TINSDIEMITOVT, MRSA (X3 5 HURmTEE 2 F{~
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7o

ZORERIT Table 20 (IR L7z & B YD THY, £DZ <IT MRSA (T 2 HFEEE RV LGy
WHLEERA DR HiLTz, Ml & PUdTEME & ORFRIZOWTH S &, Fig. 54 127”73 X 51,
caffeic acid 7% (+)-catechin ® A BRIZHES LIoii&E 2k 2546, T ORMANE S L C-7"
DAERIBLE DFEVNZ LY, LB 50-55 DL 978 6 FOLEWNBIER I D, FtaEw
50 ¥ &L UF 51 13, IXITR CHEIEEZ R L, fofba & T, JEERLREmN &0 5 i
EnEoniz, (LAY 52 BEL U532 O T, C-T"ONARDENT L » T, FiEEMEICE
MR BT, LAY 54 38 X V55 IZOWTHIERRIZ, C-T"DONARDEWNT LY, (EMEIZEN
Ao, ZnoDbEMOHEIEIEZZIUZ ERE S RWD, b7l e b, 2o A4 701k
YOS, FHEADPMETEIC B L B XA TWL 2RI LNTH L EEZDBND,

Table 20 Antibacterial effects of compounds 50 - 56 against MRSA strains.

MIC (ug/mL)
Compounds
MRSA OM481 MRSA OM584
50 64 128
51 128 64
52 >256 >256
53 128 128
54 128 128
55 256 >256
56 128 128
Oxacillin 256 256
Vancomycin 12 22

aData from ref. 32
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Pavaxd

FH-EIZBW T Hik 7= X 912, epigallocatechin gallate (MRSA (Zxf3 % MIC 7% 100
pug/mL) RN E DT r LT = R Y v —FE5r (MRSA (239 % MIC 7% 128 pg/mL) &
Wo T2 Y 7 =/ —/LiE, MRSA OMIFRIEA~D B /2 EE, F 72 13MnEE (X7 F K7V
B ETTENDOEIEE) OEEICEE 252 5 IR mr S Tng G4, KIFZET
HEE LAY 72 ) — LI EEND 7 2=l ) REBR DT X 1250 T
ZHHDOHL MRSA TEHEICFERROBEDB SR EZ b D, 72, ZHLHLDT7 =17 rsN
J A REBA T T % A EW OSSR P PIETE IS B2 5 2720, ZhiconTix
MRSA DOHIfAERE DX LRI E (RXTF K7V I o BRIERZ2 L) ([T 2 /5 G 0
WZ LY FIETEEICEN R SN/ BE 2 b D, 2 b DILEMDH MRSA TEMENT,
MEIRPOHBES N2 L= UEEW XV 5V, ARD IS DT r e 7 =2 R Y
~ —[E 5y DN R TFRYIC MRSA DB-F 7 % ~—F OiEMEZ2 I+ % Z & Toxacllin (2545
A E SEDMEMNEZRLIZZ NG, AFETHEiSNIZ7 = =1rT rx ) A FiE
BT T X NCOWT b AERRIEERNIFF S, 5%, 7 ==A T a8/ A NER G T
F & oxacillin BLOBE B-7 7 Z 2HIOHHMRELTHRL PN ETHL EFEZ B
%o
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OH
- OH
~_ OH
OH
OH
Rutaenin A (50)

HO

54 Rhinchoin Ia (55)

Apocynin A (56)

Fig. 54 Structures of phenylpropanoid-substituted catechins firstly isolated from the source plant

belonging to the family Rutaceae.
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2-3 REROZHRT OHEE LORHK

AIECB D THEE D AHSh B HROgSs L LT, Fr/ T alinf R, A
YR=ATAAuA R, UE/A R, 7784 FEEGEZHEET 22 LnTE72, Zhb
DHH, THAmaA KO rutaecarpine (41), rhetsinine (42), evodiamine (43),V €./ A K®
evodol (45) 1T R KR DO REA k72 TdH 5, F 7=, hyperoside (46), isorhamnetin-3-
O-glucopyranoside (47), isorhamnetin-3-O-galactopyranoside (48), isorhamnetin 3-O-rutinoside (49)
TV b 7 IR — A ERERETH o7,

PLEIZH A~ 809 72, BEICR RO O HEEWE 2 & 2L amUsHC, B aw
rutaenin A (50) 3 LN rutaenin B (51) 2 G 7THEDO 7 ==V 7'a/X ) A REHO T 7 %
BN EEFIAFELTVD Z L 2 ARMFE CTHZIC AT 2 LR TX 7, FFIZ, apocynin
A (56) 1% Apocynum venetum (= 7 F 27 ~UF}E) 6O 785 9160 THLEE S AU TLUR, ot
CEASN TV ZLiFMEShTWARY, £, A7 FEEbEMTHL T ne T =Y
> & L T ® procyanidin B3 (57), procyanidin B2 (58), prodelphinidin B3 (59),
catechin-(4a—8)-epicatechin-(4p—8)-catechin (60) & 4= H 5 FHLH L 7= DITARBFIE A H D T
ThH ol

OCH;

0=© OH
P

HO HO
o}

Phellolactone (69)

H OH OH
OO o
3/_7'/\/ OH

Vittarilide A (70)

Fig. 55 Compounds of rare distribution in nature isolated from E. ruticarpa.
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B LSNDEED 5 B, phellolactone (69) 5 & TN vittarilide A (70) (Z2W T, ZivE
TIZ, £ £ Phellodendron chinense (X 77 %) 68 J5 JL O Vittaria anguste-elongata (- / <&
cY RN O DT b BBENRHRE STV, AFRICL > TREFEHIZLEEN TN D
ZEEMOEMNT LT, 2O OoDLEWITNTIVE 3 FNIZ y-lactone #EiEEZ A L THY,
Z 2 apiofuranose 33 L 0" glucofuranose @ 1 (LD & Ko VIHEEREML SN T bl -
HEEAT D,

PL RIS RIAL G O 72 5321, #53& F, natural artifact T 2 IREMESC, B3RO FHTRLER
THLD RS DB K> THEUIZFRRED & 5 b D bR 243, AEMEH Lchiilko 4
ENHLZNOLRHEOLNTZ LI1X, ZHONEEOENIZELE L TV D TR E 5%, BE
THMEND DL, £z, thor v FOBRFERICHOWTHHERFTILELH S L Ebid
0, D7 & BIBEITIT Z OAZEOELFREMITIE, Zhn, &2DVWIEE ORIEAZ L ES
DR N D Z &N ST, AT L > THLNTAERIT, 29 LIy OARRIZE S
T LT OIEL, b D WITZ O & D BLED B OFRRIY 2R 0 SRR e HL & 72
DIDHLDEEZBND,
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REB LI ORE

HEFEGIETFO X 5 IR OBAENRDH 57 VT omEFTHEH ST
AL, RREVIEMMEOER L L THETHY, TOEAMD OMmEHE, EHEMLOT
— FLRMEEMDRFEL VW HOBIRNOEETHL LEZXOLND,

ARBFFEIC BN T, AEFROTEMERR 7 O BHBERER & W 5 BLRN S, MRSA IZXT S /EH 2 15
BEZ L, fliEIER L OREHDORZIZOW TR 2 s, 31 71 FOLEY 2 HEE L,
UTOEICTEEOOLNDHLWVAREGD Z LN TE T,

BB TIIME IR O DTRIRITHOWTE L7z, MR DS BT Th 2~
FHUTX R, IR FLZXFRABLOAY ) —)LTFX ZTONT, Ry OBEEEZIT), 18
JRWFBRME DAL S O BBEIZ P LTz, 6120, 1O THEIE O HEE S -{bE 6 F
NEFED (Fig. 56, LAY 19-21, 25,28, 29), Zi b OEEALAMLIIMNG, BibEm%E 2
FE (Fig. 56, {L&# 7, 13) BEEL, THhHICOWT, FREAY MLOTICIESE, 20
WEYEAE LT, £ 72, BN OHA IOV T, MRSA IR % HLETEME 2 Tl 72 5, ~
FH T XFABLOFRT T NV F RCFAFEOEER L ONT-DOT, 2R ZET 2
LB o TEWEE T F /L 205 B L 72 17 FEO(L ST OV T, 1 MRSA &%
%Rl U7, & OSSR, BEICHAE &4 TV 5 bakuchiol (1) LIAMZ b, HLERAYTRVHT MRSA %
YexfHT 516 % 5 (Fig. 56, (LA 6,8, 15,16,18) Wi Z LTz, Zhbofk
AW OREE ETEEORFHICL > T, DFRICELTWDS T L=k, 7=/ —the Ko
U, BLOERDILED DB L OMAEDERADPTETEIEICRE B E G 27
ZLDHBINE oz, SBIT, MIEROAMMEEZRUES D 7202, £ OFHRTF LT XX
[ZOWT, WHHHPLC IZ R 2 —H T D&M a L L, FER/MEMOEREZ bIToT2, £
DR, i MRSA JEHEDOTRVMEEOEAE L, MEEOREIEHWERERL LTo
HEMERH LN o T,

B EIZBWTTAFEHEIIOWT, EOMWREN R+ Th o MmEE 7y 4 .00, Bits
D TZMFFEIZHOWTR LTc, £ ORER, BEED G 3HMOFHLEY (Fig. 57, (L& 50,
51, 63) Z LT Z &N T&EI, D55, FHE(LEW 50 BISL ITHH T = =L 7w
JA REBRADTX 2 THY, FRARXT MVOFNTE L OGN LY 2 E o
WEHONMI Lz, ZOZOOFBULEWE G0, AEENLMND TT7 ==L s/ A R
EHRAL 7 X (LAY (Fig. 57, {bA&M 52-56)% Hifff L, 2o bAD I v Fo
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OH
OH
HO O
O w

e}

HO

(o) OH
Bavachin (6) Bakuflavanone (7)

Neobavaisoflavone (8) Bakuisofavone (13) Isobavachalcone (15)

OH

| OH

OH
o J_on 1]
|O |

(6]
Corylifol B (16)

\OH
HO
; OH

Schaftoside (20) Isoschaftoside (21) Cnidioside A (25)

(/j@\/\/COOH x._COOH
O (o) o o
OH —
HO
: OH HO Y OH
OH OH

Psoralic acid O-glucopyranside (28) Isopsoralic acid O-glucopyranoside (29)

Fig. 56 Compounds isolated from P. corylifolia fruits.
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OH

OH

OH
OH Rutaenin A (50)

53 54 Rhinchoin Ia (55)

OH
© O OH

"'OH
OH
Procyanidin B2 (58)
OCHs

(0)

o
OH OH
“"—0

HO HO

OH

Prodelphinidin B3 (59) Phellolactone (69)

H,CO
HO O
A y OH OH
0 OCH OO
HO %
OH o HO  ©OH o
HsCO =
6'-O-Feruloylsyringin (63) Vittarilide A (70)

Fig. 57 Compounds isolated from E. ruticarpa fruits.
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FHOFEEZ DO TH LN T H I ENTE, MEOHMRNEZ bIHED D Z LN TE T,
B LA DALEIONT Y, {bAW) 57,58, 59, 60, 69, 70 (Fig. 57) (ZoW Tk, BEEULA
WMTIEZd o7, BEEND OHRBEREIIMD T Thole, SHITH I —2DFBULEY
63 (22T, 6-feruloylsyringin D& A RE LT, £, MM & L TH MRSA IEMENTR
D ONICAEROHR T T NN TR ZANLHBES N7 == v aR ) A NEHR T T %
(Fig. 57, {bA% 50-56) (2D T, MRSA IZXT D HtETE M2 31l L7z, € DfEE, HoD1k
A% (Fig. 57, {L&#) 50, 51, 53, 54, 56) (ZHFEE DOIEMENRD Lz, 2o OLEHDHL
EIEHEITZUZ E@m S BRVNR, el &b, 20X A T OEMORE, FHISAERTIETE
PEICREZ 52 TWAHAEBEERZE X bILD, T oW oz, 4%, N 7=/ —LF%0D
LA D MRSA 159 2 HLEE AU EW IR ER 72 £ 285 2 72 O FL#Er 7
— 2 EHE2DHbDEEZILND,

AWFFEICIBNT, ZEOMENER LOREEL SR EME R LTz, Zhbofk
EWnia Y N DR D MFAEIKIZOFEET DN HONT, SEITFHRTHZRNN, 5% 0
MEIZR 2 EEA NS, Ve AR LIZAEREICONWT, TN O DS BFET S
TLERNELIEZ L, YN EN D OEERNZFFOZ L ZHI LN LIz LI
%, By FNOENIE DA EEOERIIONTIL, 5% OWEEHOBLEN D OO
HBRELELTEZDMERDHDEBEZADOND, FTLHEMIRS Lo r > FTENRWY
BlE, ZOEEROMIHIER (BisFOFRIEMEI R EI2LD) IOV THET L Z &Ik
DS, EDGEEILI NG DRSO HBEFRENZ 9 LTI 2R 2 b D & bt b,

7z, ARBFFED S R SN2 OET MRSA TR 2 A4 268 MIc W TiE, 41k, wE%E
BR<C invivo OEBRNBMETH 5, )7, FEEAICEMRHERRBRN S 54OV T, #
PEDFRNE O (- FREE R E) ITALNICR->TEY, D &b EEEEIC OV T,
AlEE L72iig R E IRV b 0 e B X bivd, ARBFZE TR S L7 MRSA 1EH
TRy OREEEMIZ X - T, Hiiz72hl MRSA {EA2 A3 2 EHy TAIHA~BEND Z &
WCHIFE L 720,
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KEROER
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KEROET

NMR Z~4Z7 k4% Varian INOVA AS600 (*H-NMR: 600 MHz, *C-NMR: 151 MHz) % i\
Too WIS 7V % TR 81 2.04, 8¢ 29.8 (acetone-ds), 1 7.24, 8¢ 77.00 (CDCls), 81 3.30, 8¢
49.8 (methanol-ds), dn 2.49, 8¢ 39.7 (DMSO) & L, 7 X B1/v 7 % Tetramethylsilane (TMS)
DT 7 MEE LTHHE (ppm) TR L7z,

IS fRBE MS A7 1 L1E, amaZon ETD-OF (ESI-MS) % FHu>, &t L LT 50% MeOH +
0.1% HCOOH g\ M id 50% CH3CN + 0.1% HCOOH % i 7=, B fiFeE MS A7 kb 13—
A L7-, @ JMS-700 MStation % F\>, JIliEE— RNIX FAB* TH Y, REWEIX
PEG-400 % iV /=, @ HPLC-CHIP/QTOF "B &/ #rikiE 4 vy, ¥t L 50% MeOH +
0.1% HCOOH 5.\ Vi3 50% CH3CN + 0.1% HCOOH % i\ 7=,

FEJCEE ([o]o) 1% JASCO DIP-1000 UfiE L EEFHCHIE L, CD (circular dichroism) (% JASCO
J-720W FJ Ay ECHIE L7z, UV A2 R UIEEESN AT/ G EE 3T UV-1800 THllE
L7,

HPLC XL P IR T &R TIT o 72,
NP-HPLC
Column: YMC-PACK SIL A-003 (250x4.6 mm 1.D.)
Detector: L-7405 HITACHA (280 nm)
Pump: LC-10AT SHIMADZU (1.5 mL/min)
Temp.: r.t.
Mobile phase:
[N1] n-Hexane : MeOH : THF : HCOOH =55:33: 11 : 1 + (COOH), 450 mg/mL
[N2] n-Hexane : MeOH : THF : HCOOH =60:30: 10: 1 + (COOH); 450 mg/mL
[N3] n-Hexane : EtOAc=2:1

[N4] n-Hexane : EtOAc=3:1
RP-HPLC
Column: YMC-PACK ODS-A302 (150%x4.6 mm 1.D.)

Detector: L-7400 HITACHA (280 nm)
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Pump: L-7100 HITACHI (1 mL/min)

Temp.: 40 °C

Mobile phase:

[R1]H0: MeOH=2:8

[R2] H,O : MeOH =4:6 + 0.1% HCOOH

[R3] H20 : MeOH =5 : 5 + 0.1% HCOOH

[R4] H20 : MeOH =7 : 3 + 0.05% HCOOH

[R5] 0.01M H3PO4: 0.01M KH2PO4: CH3CN =40 :40: 20

[R6] 0.01M H3PO4: 0.01M KH2PO4: CH3CN =42.5:425:15

[R7] 0.01M H3PO4: 0.01M KH2PO4: CH3CN =45:45: 10

[R8] 0.01M H3PO,: 0.01M KH2PO4: CHsCN =37.5:37.5: 25

[R9] 0.01M H3PO4: 0.01M KH2PO4: CH3CN =41.5:41.5:17

[R10] 0.01M H3PO4: 0.01M KH2PO4: MeOH =37.5:37.5:

Prep NP-HPLC
Column: YMC-PACK SIL A 024 (300x10 mm 1.D.)

Detector: L-7405 HITACHA (280 nm)

Pump: LC-10AT SHIMADZU (3.2 mL/min)

Temp.: r.t.

Mobile phase:

[PN1] n-Hexane : EtOAc=3:1

[PN2] n-Hexane : EtOAc=7:3

[PN3] n-Hexane : EtOAc=3:2

[PN4] n-Hexane : EtOAc =72.5:27.5

[PN5] n-Hexane : THF : MeOH : HCOOH=60:30:10:1

Prep RP-HPLC
Column: YMC-PACK ODS-A324 (300x10 mm 1.D.)

Detector: L-7400 HITACHA (280 nm)
Pump: L-7100 HITACHI (1.5 mL/min)
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Temp.: 40 °C

Mobile phase:

[PR1] H20 : MeOH =9 : 1 + 0.1% HCOOH
[PR2] H20 : MeOH =8 : 2 + 0.1% HCOOH
[PR3] H20 : MeOH =75: 25+ 0.1% HCOOH
[PR4] H20 : MeOH = 7 : 3 + 0.1% HCOOH
[PR5]H20: MeOH=4:6

[PR6] H20 : MeOH =3 : 7

[PR7]H20 :CH:CN=9:1+0.1% HCOOH
[PR8] H,0 : CH3CN = 82 : 18 + 0.1% HCOOH
[PR9] H20 : CH3CN = 85 : 15 + 0.1% HCOOH
[PR10] H2O : CHsCN =87 :13 + 0.1% HCOOH
[PR11] H20 : CH3CN =77 : 23 + 0.1% HCOOH

[PR12] 0.01M H3PO4: 0.01M KH2PO4: CH3CN =40:40: 20

[PR13] 0.01M HsPOx4: 0.01M KH,PO,: CHsCN = 35 : 35 : 30

[PR14] 0.01M H3PO4: 0.01M KH2PO4: MeOH =40 : 40 : 20

[PR15] H,O : CHsCN =8:2+ 0.1% HCOOH

[PR16] 0.01M H3PO4: 0.01M KH2PO4: MeOH =43.5:43.5: 13

TLC (FLL TSRS R TIT o 72,
Plate: Silica gel 60 F254 (Aluminium Sheet)

Mobile phase:

[T1] n-Hexane 100%

[T2] n-Hexane : EtOAc=9:1

[T3] n-Hexane : EtOAc=3:1

[T4] n-Hexane : EtOAc=5:5

[T5] n-Hexane : EtOAc=7:3

[T6] CHCls 100%

[T7] CHCls: MeOH =93 : 7

[T8] CHCls: MeOH =9: 1
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[T9] CHCI3: MeOH =85: 15

[T10] CHCl3: MeOH =8: 2

[T11] CHCl3: MeOH =3:1

[T12] CHCI; : Acetone =8: 2

[T13] CHCIs : Acetone=7:3

[T14] CHCI; : Acetone =3 : 2

[T15] n-BuOH : AcOH : H,0=21:5:6
[T16] n-BuOH : AcOH:H0=4:1:2

Coloring reagent: p-anisaldehyde — sulfuric acid (EtOH)

Plate: Silica gel RP-18 F254 (Aluminium Sheet)
Mobile phase:

[T17] H20 : CHsCN = 45 : 55

[T18] H20 : CHsCN=2:3

Coloring reagent: p-anisaldehyde — sulfuric acid (EtOH)

Prep TLC
Plate: Silica gel 60 F254 (Glass Plate 20x20 cm)

Mobile phase:
[PT1] n-Hexane : EtOAc=1:1
[PT2] n-Hexane : EtOAc=1:2

Plate: Silica gel RP-18 F254 (Glass Plate 20x20 cm)
Mobile phase:
[PT3]CHsCN:H0=6:4

J1 7 LY va~ N7 Z 7 4 —|% Diaion HP-20, YMC-GEL SIL, MCI-gel CHP20P, Toyopearl
HW-40C, Toyopearl HW-40F, Sephadex LH-20, ODS-A gel % FiEAl & L CHW =, F7=,
Sep-Pak C18 Z st O Wi, FERUT o, BEO ML X T40°C LL F T/ NN L —
2=z i,
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B1EICETIER

1. BN D Rk Ay O B
o E 2 E R R A RS AE (Lot No.: 110602) 75 A L 74 E g 750 g 2 ¥k L,
n-hexane (3L14 hr,2 L9hrx 2, 1L9hr), EtOAc (3L 13 hr, 2L 9 hr x 3), MeOH (3L 12 hr,2 L 12

hr,2L9hr, 1.5L 12 hr) THIZZ1TV), n-hexane =% X 76.7 g, EtOAC =% A 274.1 g, MeOH —
¥R 436 g & ENENFFT,

(1) n-Hexane =% X D43 H]

n-Hexane —3% % 9.0 g % Silicagel # 7 A7 u~ 777 ¢+— (1.D.3.0x 42 cm, SIL1) (27>
7,500 mL [T—>7Z 7 3 & L, 100% n-hexane (1000 mL) — 2.5 % EtOAc (1000 mL) —
5% EtOAc (1000 mL) — 7.5% EtOAc (1000 mL) — 10% EtOAc (1000 mL) — 12.5% EtOAc
(1000 mL) — 15% EtOAc (1000 mL) — 17.5% EtOAc (1000 mL) — 20% EtOAc (1000 mL) —
25% EtOAc (1000 mL) — 30% EtOAc (500 mL) — 40% EtOAc (500 mL) — 50% EtOAc (500
mL) — 100% EtOAc (500 mL) (EtOAc / n-hexane) — 50% MeOH (500 mL) (MeOH / EtOAc) —
100% MeOH (500 mL) THAKRIEH L7z, £D 5 b, 7.5% EtOAc I HIHO® (576.9 mg) (X H.—
{t.&% bakuchiol (1) T -7=, SIL1 ® 15% EtOAc iEHEOD MeOH FJIAEHS (77.6 mg) %
TLC (5:1E PT1) THHELZ4ITV, psoralen (23, 16.5 mg) % 757=., SIL1 @ 20% EtOAc ¥ H#®
(28.8 mg) (T DWNTHEFE HPLC (2 & W 43 He (&4 PN1) %47\, A3, 2-hydroxybakuchiol (2, 4.7
mg) %1537, SIL1 ™ 15% EtOAc A HI#E@ (100.0 mg) % & & Silicagel 77 L7 a~ K2
Z 7 4— (1.D. 1.5 x 25 cm, SIL2, n-hexane / EtOAc) (2} L TH7= 20% EtOAc A HES (50.7
mg) % n-hexane — EtOAC [Z¥AM L, =0y L CRVEED 2 B\ TR 7= TR I psoralen (23, 25.5
mg) Tod o7z, SILL D 12.5% EtOAc %@ (200.0 mg) % B Silica gel 77 A7 v~ K
777 4— (1.D. 2.0 x 35 cm, SIL3, n-hexane / EtOAc) |ZFff L CTH7= 12.5% EtOAC I&HIHE
(166.6 mg) % n-hexane — EtOAC (Z¥AA> L, im0 L Al ¥aHS 2 B\ T 7= PRk 13 isopsoralen (24,
57.1mg) Tod o7, SIL1 D 17.5% EtOAc % HER (85.6 mg) % TLC 43H (504 PT2) THEH
L7727y arddb, fr. 2 (35.9 mg) % & HIZNEF HPLC (554 PN1) TorBt & 171,
bavachinin (5, 16.2 mg) 35 & O*AL3-hydroxybakuchiol (3, 1.7 mg) % Hifif L 7=,
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(2) EtOAC =3 A A D 4y

EtOAc —F 2 322,09 % Silicagel ¥ 7 A7 vn~ 2777 ¢— (1.D.3.0 x 48 cm, SIL4) (ZfF
L,500mL% 175733 L, 25 % EOAc (1500 mL) — 5% EtOAc (1500 mL) — 7.5%
EtOAc (1500 mL) — 10% EtOAc (1500 mL) — 12.5% EtOAc (1500 mL) — 15% EtOAc (1500
mL) — 17.5% EtOAc (1500 mL) — 20% EtOAc (1500 mL) — 22.5% EtOAc (1500 mL) — 25%
EtOAc (1500 mL) — 30% EtOAc (1500 mL) — 50% EtOAc (1000 mL) — 100% EtOAc (1000
mL) (EtOAc / n-hexane) — 50% MeOH (1000 mL) (MeOH / EtOAc) ClE&RFH L7z, SIL4 &
5% EtOAc ¥AHIER® (1.3 g) I bakuchiol (1) TH-o7=, F7=, SIL4 D 10% EtOAC X HHE@
(270.1 mg) F L ® 15% EtOAc IAHERQD (216.4 mg) Z T Ehfsib &8 (n-hexane /
EtOAc), psoralen (23, 16.5 mg) I3 & (N isopsoralen (24, 7.1 mg) %437z, SIL4 D 15%
EtOACIAHHSG (430.0 mg) 2o\ T, Sephadex LH-20 7 7 A7 v~ + 757 ¢— (1.D. 1.1 x
37 cm, S1, 100% MeOH) %47\, Z O fr. 4 (67.0 mg) % 47X TLC (5&fth PTL) (2 X k5L L,
AY,3-hydroxybakuchiol (3, 15.9 mg) % Hgf L7z, S1 ® fr. 6 (137.5 mg) (22 T, 78 Sephadex
LH-20 7 7 57 v~ ~27Z 7 ¢+— (I.D. 1.1 x 35 cm, S2, 100% EtOH) %17\, Z® fr. 6.7
(46.3mg) % & HIZEMHHPLCIZ K 547X (5 PN1) THEEL L, bavachinin (5, 36.9 mg) % H
it L 7=, SIL4 17.5% EtOAC IR HER@ (580.0 mg) (22T, silicagel W 7 A7~ ~7'T 7 4
— (1.D. 2.2 x 36 cm, SIL5, n-hexane / EtOAc) #1T\>, & ® fr. 401-440 (26.3 mg) % JIEFH HPLC
(2 & B4y HL (Gt PN1) THsSL L, A32-hydroxybakuchiol (2, 13.0 mg) Z K L7, SIL4 D
20% EtOAC A HET@ (545.0 mg) % & 5 Silicagel # 5 A7 v~ k2757 ¢ — (1.D. 2.2 x 50
cm, SIL6, n-hexane / EtOAC) (2t L, & 22.5% EtOAcIA S (44.6 mg) % n-hexane — EtOAC
IR L, Al D L TR TR 72 2R B X corylin (9, 5.0 mg) Toh 7=, SIL4 @ 30%
EtOACIAHHD (435.0 mg) (25T, Sephadex LH-20 7 7 A7 v~ ~ 77 7 ¢— (1.D. 1.1 x
37 cm, S3, CHCIy/MeOH 8:2) %47\, Z® fr. 6 (100.6 mg) % f&@{k S8 (CHCl/MeOH),
corylifol A (10, 11.4 mg) %#%57=, SIL4 ™ 30% EtOAc & HHRE (533.0 mg) % & 5 (Z Silica gel
B hru~ 777 40— (1.D.22x35cm, SIL7, CHCI3 / MeOH) (Zff L, % ® 2.5% MeOH
WHER (419.7 mg) % n-hexane — EtOAc IZIAZL, /O L C EiEABE, 572 hBIZ
neobavaisoflavone (8, 163.1 mg) T&» ~>7-, SIL6 ® 25% EtOAc IAHES (280.0 mg) % & 512
Silicagel # 7 57 v~ ~2'Z 7 ¢— (1.D. 1.1 x 41 cm, SIL8, n-hexane / EtOAc) (ZfFL, =D
fr. 30-37 (125.0 mg) @ —#B (24.2 mg) (oW, JIEAE HPLC (&fF PN1) sy B &E41T\Y,
isobavachalcone (15, 19.2 mg) %157, SIL6 @ 27.5% EtOAc J&HIES (96.0 mg) (22T,
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Sephadex LH-20 # 7 A7 v~ s 777 ¢— (1.D. 1.1 x 22 cm, S4, 100% EtOH) Z17\>, £
fr. 4 (42.4 mg) % JIEFH HPLC (55114 PN4) T43H L, bavachin (6, 21.7 mg) % Higf L7, SIL4 O
50% EtOAC ¥ HIES (2.2 g) (2> T, MCl-gel CHP20P # 5 L7 v~ k5 7 4 — (1.D. 2.2 %
38 cm, MCI1, MeOH / H;0) %47\, @ fr. 100-130 (134.0 mg) % Sephadex LH-20 77 7 &7
n~ 2777 ¢— (1.D. 1.1 x 35 cm, S5, 100% EtOH) (Zf} L, corylifol B (16, 19.5 mg) % 157-,
S5 @ fr. 9-11 (63.8 mg) % 43 HUIEFH HPLC (&1 PN2) (2 & v ¥ L, 8-prenyldaidzein (11, 22.8
mg) % %F7=. MCI1L @ fr. 47-56 (50.0 mg) 2>\ T4 B TLC (51t PT3 )Z 4T\,
12,13-dihydro-12,13-hydroxybachiol (4, 27.6 mg) % Hiff L 7=, MCI1 @ fr. 57-72 (76.0 mg) (Z->
VT, Sephadex LH-20 7 7 A7 v~ s 275 7 ¢— (1.D. 1.1 x 40 cm, S6, 70% EtOH) %#1T\>,
Z D fr.10 (9.1 mg) %W HPLC (2 & - TorHe (5 PR6) L, corylifol C (18,5.7 mg) %1537z,
S6 @ fr. 8 (18.9 mg) (22T, JIEFH HPLC T4rHtA47v>, bakuisoflavone (13, 9.2 mg) 35 X O

bakuflavanone (7, 4.6 mg) %157z,

(3) MeOH == & 2 D5y [

MeOH T2 40.2 g & & BT /K CTRE L, EtOAC %2 W TIR—IR /0 BL 21T\, EtOAC
TH 221009, KTF R 2939 %157,

(@). KRTFZD55H

KEF A (29.09) (22T, MCl-gel CHP20P 7 A7 i~ s 77 7 ¢ — (1.D. 2.2 x 55 cm,
MCI2) %47\, 60% EtOH — 65% EtOH — 70% EtOH — 75% EtOH — 80% EtOH — 90%
EtOH — 100% EtOH — 70% acetone CTHAK¥EH L7z, MCI2 7254572 60% EtOH & HiH
(22.3 g) # Diaion HP-20 # 7 A7 a~ 7 Z 7 ¢— (1.D. 5.2 x 50 ¢cm, D1) &t L, H.O —
20% MeOH — 40% MeOH — 60% MeOH — 100% MeOH — 70% acetone "CEKEH L7, D1
® 20% MeOH JEHIHER (1.55 g) (22U C, MCl-gel CHP 20P 7 A7 v~ ~ 75 7 ¢— (I.D.
2.2 x 47 cm, MCI3, H,0 — 5% MeOH — 10% MeOH — 15% MeOH — 20% MeOH — 25%
MeOH — 50% MeOH — 100% MeOH) Z1T\>, 0% MeOH & (274.6 mg) % = 52 ODS-A
BT AT ma~ s7Z 7 4— (1.D. 22 x 38 cm, ODS1, 10% MeOH — 50% MeOH) (2} L7z &
Z A, O fr. 24-27 (131.8 mg) & L T psoralenoside (26) %45, F7- fr. 30-37 (66.1 mg) IX
isopsoralenoside (27) Toh -7-, D1 75 157- 60% MeOH & HIE (708.8 mg) (22T,
Toyopearl HW-40C 7 7 57 v~ 275 7 ¢ — (1.D. 2.2 x 58 cm, T1, 70% EtOH) %177,
T1 2> 5 15%7- fr. 41-43 (28.8 mg) ZJEFH HPLC (5:14: PN5B) (2 k> THrHLL, &5 IZ#iFHsyHL
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HPLC (54 PR14) TH5HL L, daidzin (14, 4.6 mg) % 157=. D1 ® 40% MeOH ¥ H#6 (533.8 mg)
% ODS-Ah T Lh7n~h2F57 ¢— (1.D. 2.2 x 38 cm, ODS2, 5% MeOH — 10% MeOH —
15% MeOH — 20% MeOH — 25% MeOH — 50% MeOH — 100% MeOH) 12 L, = fr.
183-142 (40.0 mg) (22> T L HPLC A47\, psoralic acid O-glucopyranside (28, 2.1 mg)
ZHEEL 72, T1 O fr. 36-38 (249.5 mg) (2> T, MCI-gel CHP20P T A7~ 75 7 4
— (1.D. 1.1 x 31 cm, MCI4, H,0 — 2.5% MeOH — 5% MeOH — 10% MeOH — 15% MeOH —
20% MeOH — 25% MeOH — 30% MeOH — 35% MeOH — 50% MeOH — 100% MeOH) %17
VY, O fr. 234-248 (16.7 mg) Z S HIZHiFES L HPLC 1T L 0 K58 L, neoschaftoside (19, 1.7
mg) 3 & O cnidioside A (25, 9.9 mg) %4572, MCl4 @ 50% MeOH JAH#B (28.5 mg) (2o C,
Wik HPLC 12 X %43 B (5:f: PR11) %47\, isopsoralic acid O-glucopyranoside (29, 5.0 mg) %
Bt L7-, MCI4 @ fr. 200-217 (25.0 mg) (22T, k0 HPLC & & %43 i (554tk PR8) %1F
v, schaftoside (20, 19.0 mg) % #57=, ODS2 75 4537= fr. 376-402 (23.7 mg) |22\ T, S HIZ
WifH HPLC (2 X 458 (51 PR2) %17\, isoschaftoside (21, 10.4 mg) % 15%7-, D1 7»H457=
H20 % HES (19.0 mg) (T2 T, FFOVKIZERE S, n-BuOH Z W CTHiit L, K& (15.8 g)
BLONn-BuOH JE (1.29) #4372, Z® n-BuOH (1.1g) (ZOWT,0DS-A BT L/~ Ko
Z 7 4— (1.D. 2.2 x 38 cm, ODS3, H,0 — 5% MeOH — 10% MeOH — 15% MeOH — 20%
MeOH — 100% MeOH) %17 -7-, ODS3 ® H,0 {22\ T, & 5(Z MCl-gel CHP 20P 7 5 A
rua~< 777 ¢— (1.D. 1.1 x 36 cm, MCI5, H,0 — 1% MeOH — 2% MeOH — 3% MeOH —
4% MeOH — 5% MeOH — 7% MeOH — 9% MeOH — 12% MeOH — 15% MeOH — 20%
MeOH — 25% MeOH — 35% MeOH — 50% MeOH — 100% MeOH) #1T-7=& Z 5, fr.
156-167 (1.0 mg) % p-hydroxybenzoic acid (31) T& - 7=, MCI5 @ fr. 3-4 (260.5 mg) 2D\ T,
Toyopearl HW-40C » 7 L7 v~ s 2757 ¢ — (1.D. 1.1 x 39 cm, T2, 70% EtOH) =17\, %
® fr.6(20.1 mg) % X 5IZiHAHSE HPLC (551 PR1) TH#L L, uracil (33, 8.3 mg) % HiffE L
72o MCI5 @ fr. 6-8 (21.9 mg) (22T, S HIZHAH HPLC |12 L 547 EL (5514 PR1) %470,
uridine (32, 8.1 mg) %157,

(b) EtOAC =3 2 b (D43

EtOACc =3 A P (10.0 g) (22T, Silicagel 77 527 v~ ~7' 77 +— (1.D. 4.6 x 56 cm,
SIL9) #1T\>, 100% n-Hexane — 5% EtOAc — 10% EtOAc — 15% EtOAc — 20% EtOAc —
25% EtOAc — 30% EtOAc — 40% EtOAc — 50% EtOAc — 100% EtOAc — 100% MeOH TJIE

KBS L7z, SIL9 7254572 25% EtOAC i HES (411.6 mg) (22T, FFU* Silica gel 77 7 A
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s ma~ K777 ¢— (1.D.2.0 x40 cm, SIL10) %4T\>, 100% CHCl; — CHCl3 / MeOH (100 : 1)
— CHCl3 / MeOH (100 : 2) —CHCls / MeOH (100 : 3) — CHCls / MeOH (100 : 4) — CHCls /
MeOH (100 : 5) — CHClz / MeOH (100 : 6) — 100% MeOH THERIAH L7z, SIL10 75457
CHCIs / MeOH (100 : 5) & H#6 (21.9 mg) 1Z psoralidin (22) T 7=, SIL9 754572 40%
EtOAC ¥AHI#E (290.0 mg) {22V C, MCI-gel CHP 20P h 7 A7t~ F 7' 7 ¢ — (1.D. 1.1 x
40 cm, MCI6, 50% MeOH — 60% MeOH — 70% MeOH — 80% MeOH — 90% MeOH 100%
MeOH) %47\, fr. 119-124 (5.7 mg) 33 L U8 fr. 125-131 (2.7 mg) {22\ T, Wik HPLC 12 & %
B (G PR13) %17\, daidzein (12, 4.8 mg) %437z, MCI6 75457z fr. 18-20 (3.9 mg) %
X BT EL HPLC (5514 PR12) TH5HL L, protocatechualdehyde (30, 2.5 mg) % Hiff L7,
SIL10 @ 100% CHCl; #HIEB (59.9 mg) (22T, Sephadex LH-20 7 5 A7 v~ k75 7 4
— (1.D. 1.1 x 40 cm, S7, 100% MeOH) 4T\, fr. 8-9 (12.8 mg) % & HIZNEFISYH HPLC (5
4 PN2) CHsHL L, bavachalcone (17, 1.4 mg) %15%7-,

2. L MRSA iM%
(1) kR & KRN

PUETEPEOFHMIC I, A F 2V U~ RUERE (MRSA) 3R 1L R 558 B R 47 B
¥Rk MRSA OM481 £k, MRSA OM584 tk & =, ZibHd 9 H, OMABL ¥RIL B-7 7 X ~—
BIFEAKRTH Y, -7 7 Z 2ANSBFIEOMIREES EER T 5= U UG F vy
(penicillin binding protein: PBP) PBP-2a Z##i\k/i & L CREAT 5, —J7, OMB84 kI -7 7 #
~—BHEART, PBP-2a (X p-7 7 X LAIDOFHFEIZ L > TEAT LR THD, £/2, Zhb
MRSA D2 kD a7 7 Z =B 2 A T T b NRICET 5,

FRkDEEH & LT, Mueller-Hinton broth (DIFCO, Lot N0.0325004) #f#ifH L7-, ka8

37 °C THARIINIAT T2,

(2) FEAEA AR

H AL P P S R R O M EIR AR A UL IV, BN E LRI (MIC, minimum
inhibitory concentration) % llE L7= ©4),

(a) JESZMERIE KT HY

JEAZ MR E S LT, DIFCO @ Mueller-Hinton Broth 55t (887K 100 mL 12 2.1 g ¥/
ZHWv, &512 CaCly, MgCl, 2 E41 50 ug/l & 25 pg/ll AL, JRE L CEA L

(Cation Supplemented Mueller-Hinton Broth, CSMHB),
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b) BT LV AINT v —

MRSA OM481 133 L ONOMB84 kD 7' )t — /LA kw7 = —F TOLEXHD, 2mL
(FRBRE) D CSMHB £ H#1i2 A, 37°C T—WilEZEs# (140 rp.m.) L7=,

()7 L — b DY

UFRIYT 21D 96 X~A 27 a7 L—hk (FALCON) % ZEiidD5|d 7 = /12 180 ul, fhix
17 =/Ld7= Y CSMHB 55#h 100 pL %437 L7z,

(d) BB PIEIEOWREMRE L ORI

B 711 50% DMSO & 5 i 100% DMSO TEM L, 20 uLk % 96 )X\~A 7 v 7L — k
DEESGEDINIAA 2 Af, HEE v~y b~ T2EMICRINEEY, Amli7 77 ar b
n—/Lb L, BT E AN T,

(e) T OFELE X O

CSMHB 11 ©—Wk52% L 72 MRSA OM481 ££35 £ T MRSA OM584 # 50 puL - 100 pL %
5 mL @ CSMHB K5t GRERE) 121X, ¥ (O.D.eso) 12 0.6 - 0.7 12725 F CTIRERTE LT
(140r. p.m.), ZDE K% 0.85% Ok LA IE/K T 1000 (AR L CHEHAEK & 35,
96 N~ A 277 L—hDET 2V OFREHRZ 5 pL T LT,

() FERE S L OWRH]

BEARIREE 1T 37 °C, HEARIERTIL 24 BRI & L7e (BERE %),

(9) HIE

FIE I OFE DS RARAICTRD DAL Wi b IKWEEFIRE A MIC & L=,

3. EtOAC =3 AT & N D ER AR R ) D E Syt
(1) HPLC £

R 713 HITACHI L-2130, #&H&51% HITACHI L-2455, 4 —=7 > % Sugai U-620 Z#ff L
72

WA 417 2 YMC-PACK Pro-C18 (6.0 mm i.d. x 150, 40°C) % H\», BEiFHIL/ T v =

> hE— RZEFIH L, AL LT water-acetonitrile —formic acid (60:40:1, viviv), B AL L L
C water-acetonitrile-formic acid (20:80:1, viviv) Z W7z, 77 N7 a7 7 Al 0-25%
B 0-15 min, 25%-50% B 15-35 min, 50%—-75% B 35-45 min, 75%-100% B 45-60 min C3£& %
1Tolz, A7 OpidIE 1.0 mL/min (ZE%E L, #4113 280 nm THLEW & Rt L7,

(2) t5dn
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filiE NG 7> & BB L 7= bakuchiol (1) (98%L2A 1), bavachinin (5) (98%LA I), bavachin (6) (97%
LL 1), neobavaisoflavone (8) (99%LL 1), corylifol A (10) (99%LL 1), isobavachalcone (15)
(98%LL 1), corylifol B (16) (98%LA 1), psoralen (23) (99%LA L), isopsoralen (24) (99%L )
DLW 2 EBM O & Lz, BHEAWOMELIT HPLC 280 nm ([281T 5 B — 7 [H
FEIZEES VTR TZ)

(3) EEIIHT

MoxHR ERREZ DT LB DO EREFT - 72, EtOAC =% A% MeOH T 1 mg/mL D
FEIZHRFE L, 2 ul 72 3[EI HPLC ST &2 1T > 72, A 1bA 1L MeOH T AL 0.01 - 1 mg/mL &
BEh, FEEOY TN 2ul3ETOHPLC IZIEA L, 5N HPLC 7 u~ 7T 7
4 —DH/E—7 O (y) SILEMEROEE (X) OFIZBWERMERG O, LT X
9 72 R EAR DG D ALT,

Bakuchiol (1): y = 0.91 x 106 x + 0.64 x 10* (0.1 mg/mL, 0.5 mg/mL, 1 mg/mL; r? = 0.9992)
Bavachinin (5): y = 1.00 x 106 x + 1.11 x 10* (0.01 mg/mL, 0.5 mg/mL, 1 mg/mL; r> = 0.9980)
Bavachin (6): y = 2.00 x 10° x + 0.95 x 10 (0.25 mg/mL, 0.5 mg/mL, 1 mg/mL; r? = 0.9996)

Neobavaisoflavone (8): y = 2.00 x 108 x - 0.85 x 10* (0.25 mg/mL, 0.5 mg/mL, 1 mg/mL; r?
0.9992)
Corylifol A (10): y = 1.00 x 108 x + 0.08 x 10* (0.01 mg/mL, 0.5 mg/mL, 1 mg/mL; r? = 0.9999)

Isobavachalcone (15): y = 2.20 x 10°% x + 0.14 x 10* (0.25 mg/mL, 0.5 mg/mL, 1 mg/mL; r?
0.9996)

Corylifol B (16): y = 0.49 x 106 x + 0.09 x 10* (0.01 mg/mL, 0.5 mg/mL, 1 mg/mL; r? = 0.9999)
Psoralen (23): y = 2.00 x 10° x + 1.23 x 10* (0.1 mg/mL, 0.5 mg/mL, 1 mg/mL; r? = 0.9985)
Isopsoralen (24): y = 1.00 x 108 x + 0.30 x 10* (0.01 mg/mL, 0.5 mg/mL, 1 mg/mL; r? = 0.9999)
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Bakuchiol (1) #REA MRS E
ESIMS: m/z 255 [M-H]".

[o]o (¢ 1.0, MeOH): + 28.0°

UV (MeOH) Amax (l0g €) 203 (4.40), 261 (4.27) nm

'H-NMR (600 MHz, CDCls, rt.) 8: 7.25 (2H, d, J = 8.4 Hz, H-11, 13), 6.77 (2H, d, J = 8.4 Hz,
H-10, 14), 6.27 (1H, d, J = 16.2 Hz, H-8), 6.07 (1H, d, J = 16.2 Hz, H-7), 5.90 (1H, dd, J = 10.8,
17.4 Hz, H-16), 5.12 (1H, m, H-3), 5.05 (1H, dd, J = 1.2, 10.8 Hz, H-17a), 5.00 (1H, dd, J = 1.2,
17.4 Hz, H-17b), 1.97 (2H, m, H-4), 1.68 (3H, brs, H-18), 1.59 (3H, brs, H-1), 1.50 (2H, m, H-5),
1.21(3H, s, H-15).

13C-NMR (151 MHz, CDCls, r.t.) &: 17.6 (C-1), 131.0 (C-2), 124.8 (C-3), 23.4 (C-4), 41.3 (C-5),
42.5 (C-6), 135.9 (C-7), 1265 (C-8), 131.3 (C-9), 115.4 (C-10, 14), 127.4 (C-11, 13), 154.6 (C-12),
23.2 (C-15), 146.0 (C-16), 111.9 (C-17), 25.7(C-18).

A3, 2-Hydroxybakuchiol (2) H kK

ESIMS: m/z 271 [M-H]-~.

[a]o (c 1.0, MeOH): + 6.3°

UV (MeOH) Amax (log €) 262 (3.91) nm

H-NMR (600 MHz, CDCl3, r.t.) 6: 7.24 (2H, d, J = 9.6 Hz, H-11, 13), 6.76 (2H, d, J = 9.6 Hz,
H-10, 14), 6.25 (1H, d, J = 16.2 Hz, H-8), 6.05 (1H, d, J = 16.2 Hz, H-7), 5.88 (1H, dd, J = 10.8,
17.4 Hz, H-16), 5.65 (1H, d, J = 16.2 Hz, H-3), 5.61 (1H, ddd, J = 6.6, 16.2, 16.2 Hz, H-4), 5.05 (1H,
dd, J=1.2, 10.8 Hz, H-17a), 5.00 (1H, dd, J = 1.2, 17.4 Hz, H-17b), 2.22 (2H, d, J = 6.6 Hz, H-5),
1.30 (6H, s, H-1, 18), 1.16 (3H, s, H-15).

AL, 3-Hydroxybakuchiol (3) Ak s

ESIMS: m/z 271 [M-H]-~.

[o]o (c 1.0, MeOH): + 16.7°

UV (MeOH) Amax (log €) 262 (4.14) nm

'H-NMR (600 MHz, Acetone-dg, r.t.) 8: 7.25 (2H, d, J = 9.0 Hz, H-11, 13), 6.77 (2H, d, J = 9.0 Hz,
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H-10, 14), 6.27 (1H, d, J = 16.2 Hz, H-8), 6.08 (1H, d, J = 16.2 Hz, H-7), 5.89 (1H, dd, J = 10.2,
17.4 Hz, H-16), 5.01 (2H, m, H-17), 4.88 (1H, s, H-1a), 4.73 (1H, s, H-1b), 3.98 (1H, dd, J = 6.0,
10.8 Hz, H-3), 1.67 (3H, s, H-18), 1.61 (1H, m, H-5a), 1.52 (2H, m, H-4), 1.43 (1H, m, H-5b), 1.17
(3H, s, H-15).

12,13-Diolbakuchiol (4) % iR E

ESIMS: m/z 289 [M-HJ-.

[a]o (c 1.0, MeOH): + 25.9°

UV (MeOH) Amax (l0g €) 262 (4.19) nm

IH-NMR (600 MHz, Acetone-d, 1.t.) 8: 7.25 (2H, d, J = 8.4 Hz, H-11, 13), 6.77 (2H, d, J = 8.4 Hz,
H-10, 14), 6.28 (1H, d, J = 16.2 Hz, H-8), 6.10 (1H, d, J = 16.2 Hz, H-7), 5.90 (1H, dd, J = 10.8,
17.4 Hz, H-16), 5.00 (2H, m, H-17), 3.23 (2H, d, J = 10.4 Hz, H-3), 1.90 (1H, m, H-4a), 1.58 (1H, m,
H-5a), 1.45 (1H, m, H-5b), 1.28 (1H, m, H-4b), 1.18 (3H, brs, H-15), 1.10 (6H, s, H-1, 18).

Bavachinin (5) HAH K
ESIMS: m/z 337 [M-H]-.

[a]o (¢ 1.0, MeOH): - 20.6°

UV (MeOH) hmax (l0g ) 219 (4.39), 234 (4.44), 274 (4.17), 321 (3.81) nm

IH-NMR (600 MHz, Acetone-ds, r.t.) &: 7.56 (1H, s, H-5), 7.39 (2H, d, J = 8.4 Hz, H-2', 6), 6.89
(2H, d, J = 8.4 Hz, H-3', 5, 6.52 (1H, s, H-8), 5.44 (1H, dd, J = 3.0, 13.2 Hz, H-2), 5.27 (1H, m,
H-2"), 3.90 (3H, s, OCH3), 3.23 (2H, d, J = 7.2 Hz, H-1"), 3.03 (1H, dd, J = 13.2, 16.8 Hz, H-3a),
2.66 (1H, dd, J = 3.0, 16.8 Hz, H-3b), 1.72 (3H, 5, H-5"), 1.69 (3H, s, H-4").

13C-NMR (151 MHz, Acetone-ds, r.t.) &: 80.2 (C-2), 44.1 (C-3), 190.2 (C-4), 126.8 (C-5), 124.4
(C-6), 164.1 (C-7), 99.3 (C-8), 158.1 (C-9), 114.4 (C-10), 130.8 (C-1), 128.4 (C-2' 6'), 115.6 (C-3,
5, 162.7 (C-4'), 27.8 (C-1"), 122.5 (C-2"), 132.6 (C-3"), 25.4 (C-4"), 17.2 (C-5"), 55.8 (OCHs).
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Bavachin (6) AR
ESIMS: m/z 323 [M-H]-.

[o]o (¢ 1.0, MeOH): - 28.9°

UV (MeOH) Amex (l0g €) 219 (4.35), 235 (4.30), 277 (4.08), 322(3.80) nm

IH-NMR (600 MHz, Acetone-ds, r.t.) &: 7.57 (1H, s, H-5), 7.38 (2H, d, J = 9.0 Hz, H-2', 6'), 6.8
(2H, d, J = 9.0 Hz, H-3, 5, 6.44 (1H, s, H-8), 5.40 (1H, dd, J = 3.0, 13.2 Hz, H-2), 5.32 (1H, m,
H-2"), 3.27 (2H, d, J = 7.2 Hz, H-1"), 3.01 (1H, dd, J = 13.2, 16.8 Hz, H-3a), 2.64 (1H, dd, J = 3.0,
16.8 Hz, H-3b), 1.72 (3H, s, H-5"), 1.70 (3H, s, H-4").

BC-NMR (151 MHz, Acetone-d, r.t.) &: 80.5 (C-2), 4.7 (C-3), 190.6 (C-4), 128.2 (C-5), 132.9
(C-6), 162.8 (C-7), 103.2 (C-8), 162.7 (C-9), 114.9 (C-10), 131.4 (C-1), 128.2 (C-2'), 116.0 (C-3),
158.5 (C-4), 116.1 (C-5), 128.9 (C-6"), 28.2 (C-1"), 123.8 (C-2"), 123.2 (C-3"), 25.9 (C-4"), 17.8
(C-5").

Bakuflavanone (7) ¥R

[a]o -20.2° (c1.0, MeOH)

HRFABMS m/z 341.1383 [M+H]* (calcd for CaoH210s, 341.1389)

UV (MeOH) hmax (l0g €) 215 (4.28), 235 (4.20), 274 (4.03), 310 (3.68) nm

CD (MeOH) [0] (nm) + 3.31 x 10* (216), + 0.23 x 10* (228), + 2.01 x 10* (239), - 2.36 x 10*

(306), + 1.50 X 10* (335) nm

IH-NMR (600 MHz, Acetone-ds, r.t.) &: 7.60 (1H, s, H-5), 7.39 (2H, d, J = 9.0 Hz, H-2', 6), 6.88
(2H, d, J = 9.0 Hz, H-3', 5Y, 6.39 (1H, s, H-8), 5.41 (1H, dd, J = 3.0, 13.2 Hz, H-2), 4.38 (1H, m,
H-2"), 4.95 (1H, s, H-4"a), 4.77 (1H, s, H-4"b), 3.27 (2H, d, J = 7.2 Hz, H-1"), 3.01 (1H, m, H-3a),
2.64 (1H, m, H-3b), 1.79 (3H, s, H-5"),.

13C-NMR (151 MHz, Acetone-ds, r.t.) &: 80.4 (C-2), 44.7 (C-3), 190.6 (C-4), 131.4 (C-5), 121.6
(C-6), 164.0 (C-7), 104.3 (C-8), 163.2 (C-9), 114.9 (C-10), 131.4 (C-1'), 128.9 (C-2), 116.1 (C-3),
158.5 (C-4'), 116.1 (C-5), 128.9 (C-6'), 38.0 (C-1"), 76.4 (C-2"), 148.2 (C-3"), 110.7 (C-4"), 18.3
(C-5".
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Neobavaisoflavone (8) [ ¥y K

ESIMS: m/z 321 [M-H]-.

UV (MeOH) Amax (log €) 249 (4.34) nm

'H-NMR (600 MHz, Acetone-ds, rt.) 3: 8.09 (1H, s, H-2), 8.05 (1H, d, J = 8.4 Hz, H-5), 7.35 (1H,
d, J = 2.4 Hz, H-2), 7.27 (1H, dd, J = 2.4, 8.4 Hz, H-6'), 6.98 (1H, dd, J = 2.4, 8.4 Hz, H-6), , 6.88
(1H, d, J = 2.4 Hz, H-8), 6.86 (1H, d, J = 8.4 Hz, H-5Y), 5.37 (1H, m, H-2"), 3.35 (2H, d, J = 7.8 Hz,
H-1"), 1.72 (3H, s, H-4"), 1.70 (3H, s, H-5").

13C-NMR (151 MHz, Acetone-ds, r.t.) &: 153.2 (C-2), 125.5 (C-3), 175.8 (C-4), 128.4 (C-5), 115.6
(C-6), 163.2 (C-7), 103.2 (C-8), 158.8 (C-9), 118.6 (C-10), 125.5 (C-1), 131.2 (C-2)), 124.4 (C-3),
155.7 (C-4), 115.5 (C-5, 128.4 (C-6"), 29.5 (C-1"), 123.7 (C-2"), 132.3 (C-3"), 17.9 (C-4"), 25.9
(C-5").

Corylin (9) AR
ESIMS: m/z 319 [M-H]-.

UV (MeOH) Amax (log €) 248 (4.59), 305 (4.04) nm

'H-NMR (600 MHz, Acetone-ds, r.t.) 5: 8.17 (1H, s, H-2), 8.05 (1H, d, J = 9.0 Hz, H-5), 7.36 (1H,
dd, J = 2.4, 8.4 Hz, H-6", 7.31 (1H, d, J = 2.4 Hz, H-2"), 6.99 (1H, dd, J = 2.4, 9.0 Hz, H-6), 6.89
(1H, d, J = 2.4 Hz, H-8), 6.76 (1H, d, J = 8.4 Hz, H-5"), 6.42 (1H, d, J = 9.6 Hz, H-10"), 5.75 (1H, d,
J =9.6 Hz, H-9'), 1.42 (6H, s, H-11', 12).

Corylifol A (10) HEAHEK
ESIMS: m/z 389 [M-H]-.

UV (MeOH) Amax (log €) 249 (4.30) nm

IH-NMR (600 MHz, Acetone-ds, r.t.) &: 8.09 (1H, s, H-2), 8.05 (1H, d, J = 8.4 Hz, H-5), 7.36 (1H,
d, J=2.0Hz, H-2", 7.27 (1H, dd, J = 2.0, 8.4 Hz, H-6"), 6.98 (1H, dd, J = 2.0, 8.4 Hz, H-6), , 6.88
(1H, d, J = 2.0 Hz, H-8), 6.86 (1H, d, J = 8.4 Hz, H-5"), 5.40 (1H, t-like, J = 7.2 Hz, H-2"), 5.10 (1H,
t-like, J = 7.2 Hz, H-6"), 3.37 (2H, d, J = 7.2 Hz, H-1"), 2.10 (2H, dd, J = 7.2, 14.4 Hz, H-5"), 2.04
(2H, m, H-4"), 1.73 (3H, s, H-10"), 1.59 (3H, s, H-9"), 1.55 (3H, s, H-8") .
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13C-NMR (151 MHz, Acetone-dg, r.t.) : 153.1 (C-2), 125.5 (C-3), 175.7 (C-4), 128.4 (C-5), 115.6
(C-6), 163.1 (C-7), 103.2 (C-8), 158.7 (C-9), 118.6 (C-10), 124.5 (C-1), 131.1 (C-2'), 128.4 (C-3),
155.7 (C-4), 115.5 (C-5, 128.4 (C-6"), 28.9 (C-1"), 123.6 (C-2"), 136.3 (C-3"), 40.5 (C-4"), 27.3
(C-5"), 125.1 (C-6"), 131.7 (C-7"), 17.7 (C-8"), 25.8 (C-9"), 16.2 (C-10")..

8-Prenyldaidzein (11) ¥tk
ESIMS: m/z 321 [M-H]-.

UV (MeOH) Amex (l0g €) 252 (4.47), 306 (3.93) nm

IH-NMR (600 MHz, Acetone-dg, r.t.) 3: 8.23 (1H, s, H-2), 7.91 (1H, d, J = 9.0 Hz, H-5), 7.48 (2H,
d,J = 9.0 Hz, H-2, 6'), 7.03 (1H, d, J = 9.0 Hz, H-6), 6.88 (2H, d, J = 9.0 Hz, H-3, 5'), 5.28 (1H, brt,
J=7.2Hz, H-2"), 357 (2H, d, J = 7.2 Hz, H-1"), 1.82 (3H, s, H-4"), 1.65 (3H, s, H-5").

13C-NMR (151 MHz, Acetone-dg, r.t.) : 153.3 (C-2), 124.7 (C-3), 176.1 (C-4), 125.2 (C-5), 114.9
(C-6), 160.1 (C-7), 116.3 (C-8), 156.6 (C-9), 118.7 (C-10), 124.4 (C-1'), 131.0 (C-2', 6"), 115.8 (C-3'
51, 158.1 (C-4'), 22.6 (C-1"), 122.5 (C-2"), 132.5 (C-3"), 17.9 (C-4"), 25.8 (C-5").

Daidzein (12) HEE K
ESIMS: m/z 255 [M+H]".

UV (MeOH) Amax (l0g €) 249 (4.21) nm

IH-NMR (600 MHz, Acetone-ds+D;0, rt) : 8.12 (1H, s, H-2), 8.02 (1H, d, J = 9.0 Hz, H-5),
7.39 (2H, d, J = 9.0 Hz, H-2', 6'), 6.96 (1H, dd, J = 2.0, 9.0 Hz, H-6), 6.86 (1H, d, J = 2.0 Hz, H-8),
6.85 (2H, d, J = 9.0 Hz, H-3", 5).

Bakuisoflavone (13) 7K K

[a]o 0° (c 1.0, MeOH)

HRFABMS: m/z 339.1219 [M+H]* (calcd for CooH190s, 339.1232)

UV (MeOH) Amax (log €) 248 (4.36), 310 (3.93) nm

'H-NMR (600 MHz, Acetone-dg, r.t.) 8: 8.13 (1H, s, H-2), 8.05 (1H, d, J = 8.4 Hz, H-5), 7.38 (1H,
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d, J = 2.4 Hz, H-2Y), 7.35 (1H, dd, J = 2.4, 8.4 Hz, H-6), 6.98 (1H, dd, J = 2.4, 8.4 Hz, H-6), , 6.87
(1H, d, J = 2.4 Hz, H-8), 6.85 (1H, d, J = 8.4 Hz, H-5'), 4.98 (1H,s, H-4"a), 4.77 (1H, s, H-4"b), 4.41
(1H, m, H-2"), 2.90 (2H, m, H-1"), 1.81 (3H, s, H-5").

13C-NMR (151 MHz, Acetone-ds, r.t.) &: 153.1 (C-2), 125.2 (C-3), 175.7 (C-4), 128.5 (C-5), 115.6
(C-6), 163.1 (C-7), 103.1 (C-8), 158.7 (C-9), 118.6 (C-10), 124.1 (C-1), 132.9 (C-2'), 126.6 (C-3),
156.8 (C-4), 116.7 (C-5, 129.3 (C-6"), 38.9 (C-1"), 77.1 (C-2"), 148.5 (C-3"), 110.6 (C-4"), 18.3
(C-5").

Daidzin (14) HfA¥E
ESIMS: m/z 337 [M+H]*.

[a]o (c 1.0, MeOH): -86.6°

UV (MeOH) Amax (log €) 259 (4.35) nm

IH-NMR (600 MHz, Acetone-ds+D-0, r.t.) &: 8.19 (1H, s, H-2), 8.08 (1H, d, J = 9.0 Hz, H-5),
7.38 (2H, d, J = 9.0 Hz, H-2', 6'), 7.20 (1H, d, J = 2.0 Hz, H-8), 7.18 (1H, dd, J = 2.0, 9.0 Hz, H-6),
6.84 (2H, d, J = 9.0 Hz, H-3', 5%, 5.15 (1H, d, J = 7.8 Hz, Glc-1), 3.88 (1H, dd, J = 2.0, 12.0 Hz,
Glc-6a), 3.68 (1H, dd, J = 6.0, 12.0 Hz, Glc-6b), 3.63 (1H, ddd, J = 2.0, 6.0, 9.0 Hz, Glc-5), 3.58
(1H, t, J = 9.0 Hz, Glc-3), 3.52 (1H, dd, J = 7.8, 9.0 Hz, Glc-2), 3.43 (1H, t, J = 9.0 Hz, Glc-4).

1BC-NMR (151 MHz, Acetone-ds+D20, r.t.) §: 153.9 (C-2), 125.1 (C-3), 176.4 (C-4), 127.9 (C-5),
116.4 (C-6), 162.4 (C-7), 104.4 (C-8), 157.9 (C-9), 119.6 (C-10),123.4 (C-1), 130.8 (C-2', 6'), 115.7
(C-3', 5, 158.1 (C-4), 101.0 (Glc-1), 73.9 (Glc-2), 76.8 (Glc-3), 70.4 (Glc-4), 77.5 (Glc-5), 61.7
(Glc-6).

Isobavachalcone (15) #faky A

ESIMS: m/z 323 [M-H].

UV (MeOH) Amax (l0g ) 367 (4.44) nm

H-NMR (600 MHz, Acetone-dg, r.t.) &: 7.95 (1H, d, J = 9.0 Hz, H-6), 7.82 (1H, d, J = 15.6 Hz,
H-B), 7.73 (1H, d, J = 15.6 Hz, H-), 7.72 (2H, d, J = 9.0 Hz, H-2', 6'), 6.92 (2H, d, J = 9.0 Hz, H-3,,
5, 6.52 (1H, d, J = 8.4 Hz, H-5), 5.27 (1H, t-like, J = 7.2 Hz, H-2"), 3.37 (2H, d, J = 7.2 Hz, H-1"),

109



1.77 (3H, s, H-4"), 1.63 (3H, s, H-5").

13C-NMR (151 MHz, Acetone-ds, r.t.) 8: 114.4 (C-1), 165.2 (C-2), 116.2 (C-3), 162.7 (C-4), 108.0
(C-5), 130.2 (C-6), 118.5 (C-0t), 144.9 (C-B), 127.7 (C-1), 131.7 (C-2, 6'), 116.8 (C-3', 5'), 160.9
(C-4"), 25.9 (C-1"), 131.5 (C-2"), 123.3 (C-3"), 22.3 (C-4"), 17.9 (C-5"), 193.0 (C = O).

Corylifol B (16) kK

ESIMS: m/z 339 [M-H]-~.

UV (MeOH) Amax (log €) 261 (3.90), 380 (4.37) nm

IH-NMR (600 MHz, Acetone-ds, r.t.) &: 7.97 (1H, d, J = 9.0 Hz, H-6), 7.76 (1H, d, J = 15.0 Hz,
H-B), 7.68 (1H, d, J = 15.0 Hz, H-a), 7.34 (1H, d, J = 2.0 Hz, H-2"), 7.21 (1H, dd, J = 2.0, 8.4 Hz,
H-6"), 6.90 (1H, d, J = 8.4 Hz, H-5)), 6.52 (1H, d, J = 9.0 Hz, H-5), 5.27 (1H, t-like, J = 7.2 Hz,
H-2"), 3.36 (2H, d, J = 7.2 Hz, H-1"), 1.77 (3H, s, H-4"), 1.63 (3H, s, H-5").

13C-NMR (151 MHz, Acetone-ds, r.t.) 5: 114.4 (C-1), 162.6 (C-2), 116.1 (C-3), 165.1 (C-4), 108.0
(C-5), 130.2 (C-6), 118.5 (C-au), 145.3 (C-B), 128.3 (C-1), 116.0 (C-2), 146.4 (C-3'), 149.1 (C-4),
116.1 (C-5), 123.4 (C-6'), 22.3 (C-1"), 123.3 (C-2"), 131.5 (C-3"), 17.9 (C-4"), 25.8 (C-5"), 193.0
(C=0).

Bavachalcone (17) #&f K

ESIMS: m/z 323 [M-H]-.

UV (MeOH) Amax (log €) 374 (4.35) nm

H-NMR (600 MHz, Acetone-ds, .t.) &: 7.94 (1H, s, J = 9.0 Hz, H-6), 7.81 (1H, d, J = 15.6 Hz,
H-B), 7.73 (1H, d, J = 15.6 Hz, H-a), 7.69 (2H, d, J = 8.4 Hz, H-2', 6'), 6.92 (2H, d, J = 8.4 Hz, H-3,
5", 6.39 (1H, s, H-3), 5.27 (1H, t-like, J = 7.2 Hz, H-2"), 3.29 (2H, d, J = 6.6 Hz, H-1"), 1.73 (3H, s,
H-4"), 1.71 (3H, s, H-5").

13C-NMR (151 MHz, Acetone-ds, r.t.) 5: 114.3 (C-1), 165.9 (C-2), 103.5 (C-3), 163.4 (C-4), 121.3
(C-5), 132.3 (C-6), 118.4 (C-a), 144.8 (C-B), 127.6 (C-1), 131.7 (C-2', 6", 116.8 (C-3', 5", 160.9
(C-4", 28.8 (C-1"), 132.2 (C-2"), 123.9 (C-3"), 25.8 (C-4"), 17.9 (C-5"), 192.7 (C = O).
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Corylifol C (18) Btk
ESIMS: m/z 337 [M-H]-.

UV (MeOH) Lmax (l0g €) 258 (3.97), 270 (3.96), 400 (4.44) nm

IH-NMR (600 MHz, Acetone-ds, r.t.) 8: 7.59 (1H, d, J = 2.0 Hz, H-2'), 7.43 (1H, d, J = 8.4 Hz,
H-2), 7.40 (1H, dd, J = 2.0, 8.4 Hz, H-6'), 6.94 (1H, d, J = 8.4 Hz, H-5), 6.80 (1H, d, J = 8.4 Hz,
H-6), 6.61 (1H, s, H-3), 5.39 (1H, t-like, J = 7.2 Hz, H-2"), 3.55 (2H, d, J = 7.2 Hz, H-1"), 1.86 (3H,
s, H-4"), 1.67 (3H, s, H-5".

13C-NMR (151 MHz, Acetone-ds, r.t.) : 147.4 (C-2), 123.1 (C-3), 182.9 (C-4), 118.8 (C-5), 123.4
(C-6), 163.8 (C-7), 112.9 (C-8), 166.7 (C-9), 114.9 (C-10), 125.5 (C-1'), 116.5 (C-2)), 146.3 (C-3),
148.2 (C-4), 111.9 (C-5Y, 125.5 (C-6"), 22.6 (C-1"), 122.2 (C-2"), 132.8 (C-3"), 18.1 (C-4"), 25.8
(C-5").

Neoschaftoside (19) ¥ &AM K

ESIMS: m/z 565 [M+H]*.

[a]o (c 1.0, MeOH): -63.1°

UV (MeOH) Amax (log €) 215 (4.48), 274 (4.16), 335 (4.20) nm

IH-NMR (600 MHz, Methanol-dg, r.t.) 8: 7.96 (2H, brd, J = 9.0 Hz,H-2', 6), 6.92 (2H, d, J = 9.0
Hz, H-3'5"), 6.67 (1H, s, H-3), 5.69 (1H, brs, Ara-1), 4.15 (1H, ddd, J = 3.0, 6.0, 10.8 Hz, Ara-4),
4.07 (1H, t, J = 3.0 Hz, Ara-3), 3.96 (1H, brd, J = 3.0 Hz, Ara-2), 3.92 (1H, dd, J = 6.0, 10.8 Hz,
Ara-5a), 3.81 (1H, t, J = 10.8 Hz, Ara-5b), 4.87 (1H, overlapped, Glc-1), 4.35 (1H, brt, J = 9.6 Hz,
Glc-2), 3.85 (1H, dd, J = 2.0, 12.0 Hz, Glc-6a), 3.68 (1H, dd, J = 5.4, 12.0 Hz, Glc-6b), 3.44 (1H, m,
Glc-3), 3.41 (1H, m, Glc-5), 3.37 (1H, m, Glc-4).

'H-NMR (600 MHz, DMSO-ds, 37°C) 6: 7.99 (2H, brd, J = 9.0 Hz,H-2', 6"), 6.90 (2H, d, J = 9.0
Hz, H-3'5", 6.81 (1H, s, H-3), 5.53 (1H, brs, Ara-1), 4.00 (1H, m, Ara-4), 3.89 (1H, m, Ara-3), 3.79
(1H, m, Ara-2), 3.77 (1H, dd, J = 6.6, 10.8 Hz, Ara-5a), 3.63 (1H, t, J = 10.8 Hz, Ara-5b), 4.59 (1H,
d, J = 9.6 Hz, Glc-1), 4.09 (1H, brt, J = 9.6 Hz, Glc-2), 3.69 (1H, m, Glc-6a), 3.38 (1H, m, Glc-6b),
3.19 (1H, m, Glc-3), 3.15 (1H, m, Glc-5), 3.10 (1H, m, Glc-4).
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Schaftoside (20) MK
ESIMS: m/z 565 [M+H]*.

[a]o (¢ 1.0, MeOH): +64.3°

UV (MeOH) Amax (l0g €) 216 (4.47), 273 (4.18), 333 (4.22) nm

'H-NMR (600 MHz, DMSO-ds, 60°C) &: 8.07 (2H, brs, H-2', 6", 6.91 (2H, d, J = 9.0 Hz, H-3')5"),
6.74 (1H, s, H-3), 4.79 (1H, d, J = 9.6 Hz, Ara-1), 4.08 (1H, m, Ara-2), 3.91 (1H, m, Ara-5a), 3.83
(1H, m, Ara-4), 3.70 (1H, m, Ara-5b), 3.51 (1H, m, Ara-3), 4.73 (1H, d, J = 9.6 Hz, Glc-1), 3.87 (1H,
m, Glc-2), 3.70 (1H, m, Glc-6a), 3.53 (1H, m, Glc-6b), 3.27 (3H, m, Glc-3, 4, 5).

13C-NMR (151 MHz, DMSO-ds, 60°C) &: 164.0 (C-2), 102.4 (C-3), 182.2 (C-4), 161.1 (C-5),
108.4 (C-6), 159.5 (C-7), 104.3 (C-8), 154.4 (C-9), 103.5 (C-10), 121.3 (C-1'), 129.0 (C-2', 6'), 116.0
(C-3', 5, 161.5 (C-4), 74.5 (Ara-1), 68.8 (Ara-2), 75.0 (Ara-3), 69.1 (Ara-4), 70.7 (Ara-5), 73.5
(Glc-1), 70.7 (Glc-2), 78.7 (Glc-3), 70.2 (Glc-4), 81.3 (Glc-5), 60.9 (Glc-6).

Isoschaftoside (21) &k K
ESIMS: m/z 565 [M+H]*.

[o]o (c 1.0, MeOH): +46.9°

UV (MeOH) Amax (log €) 216 (4.47), 273 (4.18), 333 (4.22) nm

'H-NMR (600 MHz, DMSO-dg, 60°C) &: 8.01 (2H, brd, J = 8.0 Hz,H-2', 6), 6.89 (2H, d, J = 8.0
Hz, H-3'5", 6.77 (1H, brs, H-3), 4.76 (1H, d, J = 9.6 Hz, Glc-1), 3.89 (1H, m, Glc-2), 3.74 (1H, m,
Glc-6a), 3.51 (1H, m, Glc-6b), 3.40 (1H, m, Glc-4), 3.30 (1H, m, Glc-3), 3.28 (1H, m, Glc-5), 4.70
(1H, d, J = 9.0 Hz, Ara-1), 4.00 (1H, m, Ara-2), 3.83 (1H, m, Ara-5a), 3.81 (1H, m, Ara-4), 3.63 (1H,
m, Ara-5b), 3.46 (1H, m, Ara-3).

13C-NMR (151 MHz, DMSO-ds, 60°C) &: 164.1 (C-2), 102.7 (C-3), 182.3 (C-4), 161.3 (C-5),
108.1 (C-6), 163.5 (C-7), 105.2 (C-8), 155.2 (C-9), 103.7 (C-10), 121.6 (C-1"), 129.1 (C-2', 6"), 115.9
(C-3', 5", 159.8 (C-4"), 74.3 (Ara-1), 69.7 (Ara-2), 73.9 (Ara-3), 68.5 (Ara-4), 70.2 (Ara-5), 73.4
(Glc-1), 71.0 (Glc-2), 79.0 (Glc-3), 70.7 (Glc-4), 82.0 (Glc-5), 61.4 (Glc-6).
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Psoralidin (22) FfAMHE
ESIMS: m/z 337 [M+H]".

UV (MeOH) Amax (l0g €) 243 (4.13), 346 (4.17) nm

'H-NMR (600 MHz, Acetone-ds, r.t.) &: 7.77 (1H, d, J = 7.8 Hz, H-4), 7.69 (1H, s, H-5), 7.19 (1H,
d, J = 2.0 Hz, H-7), 7.02 (1H, dd, J = 2.0, 7.8 Hz, H-5'), 6.95 (1H, s, H-8), 5.43 (1H, m, H-2"), 3.44
(2H, d, J = 7.2 Hz, H-1"), 1.78 (3H, brs, H-4"), 1.76 (3H, brs, H-5").

13C-NMR (151 MHz, Acetone-ds, r.t.) &: 158.5 (C-2), 105.7 (C-3), 160.7 (C-4), 122.2 (C-5), 127.5
(C-6), 159.5 (C-7), 103.5 (C-8), 154.3 (C-9), 116.7 (C-10), 157.9 (C-2), 103.5 (C-3), 121.8 (C-4),
114.7 (C-5'), 157.3 (C-6'), 99.5 (C-7'), 28,5 (C-1"), 122.6 (C-2"), 133.8 (C-3"), 25.9 (C-4"), 17.9
(C-5").

Psoralen (23) H&AMH AR
ESIMS: m/z 187 [M+H]".

UV (MeOH) Amax (l0g ) 201 (4.30), 246 (4.55), 290 (3.97), 328 (3.75) nm

IH-NMR (600 MHz, CDCls, r.t.) : 7.77 (1H, d, J = 9.6 Hz, H-4), 7.67 (1H, d, J = 2.0 Hz, H-2)),
7.66 (1H, s, H-5), 7.44 (1H, brs, H-8), 6.81 (1H, dd, J = 2.0, 1.0 Hz, H-3"), 6.35 (1H, d, J = 9.6 Hz,
H-3).

13C-NMR (151 MHz, CDCl, r.t.) &: 161.0 (C-2), 114.6 (C-3), 144.0 (C-4), 119.8 (C-5), 124.9
(C-6), 156.4 (C-7), 99.8 (C-8), 152.0 (C-9), 115.4 (C-10), 146.9 (C-2'), 106.3 (C-3).

Isopsoralen (24) 8K
ESIMS: m/z 187 [M+H]".

UV (MeOH) Amax (0 £) 202 (4.32), 247 (4.29), 298 (3.87) nm

IH-NMR (600 MHz, CDCls, r.t.) &: 7.77 (1H, d, J = 9.6 Hz, H-4), 7.66 (1H, d, J = 2.0 Hz, H-2'),
7.38 (1H, d, J = 8.4 Hz, H-6), 7.33 (1H, d, J = 8.4 Hz, H-5), 7.08 (1H, d, J = 2.0 Hz, H-3), 6.35 (1H,
d, J = 9.6 Hz, H-3).

13C-NMR (151 MHz, CDCls, r.t.) §: 160.7 (C-2), 114.0 (C-3), 144.4 (C-4), 123.7 (C-5), 108.7
(C-6), 157.2 (C-7), 116.8 (C-8), 148.3 (C-9), 113.4 (C-10), 145.8 (C-2'), 103.9 (C-3)).
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Cnidioside A (25) F&¥ K
ESIMS: m/z 367[M-H]".

[oo (¢ 1.0, MeOH): -66.2°

UV (MeOH) Amex (l0g €) 244 (3.88), 252 (3.86), 284 (3.52) nm

IH-NMR (600 MHz, Methanol-da, r.t.) 8: 7.61 (1H, d, J = 2.0 Hz, H-1), 7.37 (1H, s, H-8), 7.35
(1H, s, H-5), 6.70 (1H, d, J = 2.0 Hz, H-2'), 3.04 (2H, m, H-4), 2.64 (2H, m, H-3), 4.94 (1H, d, J =
7.8 Hz, Glc-1), 3.92 (1H, dd, J = 2.0, 12.0 Hz, Glc-6a), 3.71 (1H, dd, J = 6.0, 12.0 Hz, Glc-6b), 3.52
(1H,t,J = 7.8 Hz, Glc-2), 3.48 (2H, m, Glc-4, 5), 3.41 (1H, t, J = 7.8 Hz, Glc-3).

BC-NMR (151 MHz, Methanol-ds, r.t.) 8: 178.4 (C-2), 36.6 (C-3), 28.2 (C-4), 100.6 (C-5), 124.0
(C-6), 156.6 (C-7), 123.0 (C-8), 155.8 (C-9), 128.2 (C-10), 146.8 (C-2'), 108.0 (C-3), 103.9 (Glc-1),
75.8 (Glc-2), 79.0 (Glc-3), 72.2 (Glc-4), 79.0 (Glc-5), 63.3 (Glc-6).

Psoralenoside (26) ikt K

ESIMS: m/z 365 [M-H]-.

[a]o (c 1.0, MeOH): -69.3°

UV (MeOH) Amax (log €) 236 (4.40), 302 (3.56) nm

IH-NMR (600 MHz, Acetone-ds+D,0, r.t.) &: 7.74 (1H, s, H-5), 7.63 (1H, d, J = 2.4 Hz, H-2),
7.26 (1H, s, H-8), 6.79 (1H, d, J = 2.4 Hz, H-3), 6.77 (1H, d, J = 12.6 Hz, H-4), 6.04 (1H, d, J =
12.6 Hz, H-3), 4.98 (1H, m, Glc-1), 3.80 (1H, dd, J = 2.0, 12.0 Hz, Glc-6a), 3.68 (1H, dd, J = 4.2,
12.0 Hz, Glc-6b), 3.55 (2H, m, Glc-2, 3), 3.47 (2H, m, Glc-4, 5).

1BC-NMR (151 MHz, Acetone-de+D20, r.t.) 8: 174.9 (C-2), 128.0 (C-3), 128.8 (C-4), 122.4 (C-5),
122.4 (C-6), 155.4 (C-7), 99.2 (C-8), 153.4 (C-9), 123.7 (C-10), 145.7 (C-2", 107.4 (C-3", 102.0
(Glc-1), 73.8 (Glc-2), 76.7 (Glc-3), 70.2 (Glc-4), 77.1 (Glc-5), 61.5 (Glc-6).

Isopsoralenoside (27) KK
ESIMS: m/z 365 [M-H]".

[oo (c 1.0, MeOH): -8.9°
UV (MeOH) Amax (log €) 237 (4.40) nm
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IH-NMR (600 MHz, Acetone-dg+D20, r.t) &: 7.65 (1H, d, J = 2.0 Hz, H-2), 7.52 (1H, d, J = 8.4
Hz, H-5), 7.18 (1H, d, J = 8.4 Hz, H-6), 7.12 (1H, d, J = 2.0 Hz, H-3Y), 6.93 (1H, d, J = 12.6 Hz,
H-4), 6.03 (1H, d, J = 12.6 Hz, H-3), 4.93 (1H, d, J = 7.2 Hz, Glc-1), 3.75 (1H, dd, J = 2.0, 12.6 Hz,
Glc-6a), 3.66 (1H, dd, J = 5.4, 12.6 Hz, Glc-6b), 3.57 (1H, dd, J = 7.2, 9.0 Hz, Glc-2), 3.53 (1H, t, J
= 9.0 Hz, Glc-3), 3.46 (1H, t, J = 9.0 Hz, Glc-4), 3.32 (1H, ddd, J = 2.0, 5.4, 9.0 Hz, Glc-5).

13C-NMR (151 MHz, Acetone-ds+D;0, r.t.) 5: 174.8 (C-2), 127.3 (C-3), 129.3 (C-4), 126.8 (C-5),
107.6 (C-6), 156.6 (C-7), 120.4 (C-8), 148.6 (C-9), 123.9 (C-10), 145.4 (C-2'), 106.1 (C-3), 104.5
(Glc-1), 74.4 (Glc-2), 76.8 (Glc-3), 70.3 (Glc-4), 77.2 (Glc-5), 61.6 (Glc-6).

Psoralic acid O-glucopyranoside (28) ¥R

ESIMS: m/z 365 [M-HJ-.

[a]o (c 1.0, MeOH): -87.2°

UV (MeOH) hmax (l0g €) 244 (4.41), 284 (3.99), 325 (3.69) nm

IH-NMR (600 MHz, Acetone-de+D0, r.t.) &: 8.14 (1H, d, J = 16.2 Hz, H-4), 7.94 (1H, s, H-5),
7.75 (1H, d, J = 2.0 Hz, H-2), 7.40 (1H, s, H-8), 6.84 (1H, d, J = 2.0 Hz, H-3)), 6.54 (1H, d, J = 16.2
Hz, H-3), 5.03 (1H, d, J = 7.8 Hz, Glc-1), 3.88 (1H, dd, J = 2.0, 12.0 Hz, Glc-6a), 3.68 (1H, dd, J =
6.0, 12.0 Hz, Glc-6b), 3.60 (3H, m, Glc-2, 4, 5), 3.45 (1H, t, J = 9.0 Hz, Glc-3).

Isopsoralic acid O-glucopyranoside (29) XA K

ESIMS: m/z 365 [M-H]-.

[a]o (c 1.0, MeOH): -15.0°

UV (MeOH) Amax (109 €) 245 (4.44), 285 (4.15) nm

'H-NMR (600 MHz, Acetone-ds+D-0, r.t.) &: 8.37 (1H, d, J = 16.2 Hz, H-4), 7.78 (1H, d, J = 2.0
Hz, H-2", 7.68 (1H, d, J = 8.4 Hz, H-5), 7.32 (1H, d, J = 8.4 Hz, H-6), 7.28(1H, d, J = 2.0 Hz, H-3"),
6.46 (1H, d, J = 16.2 Hz, H-3), 4.99 (1H, d, J = 7.8 Hz, Glc-1), 3.81 (1H, dd, J = 2.0, 12.0 Hz,
Glc-6a), 3.69 (1H, dd, J = 4.8, 12.0 Hz, Glc-6b), 3.64 (1H, overlapped, Glc-2), 3.52 (1H, t, J =9.0
Hz, Glc-3), 3.49 (1H, t, J = 9.0 Hz, Glc-4), 3.39 (1H, ddd, J = 2.0, 4.8, 9.0 Hz, Glc-5).

BBC-NMR (151 MHz, Acetone-ds+D-0, r.t.) 5: 169.8 (C-2), 118.2 (C-3), 141.1 (C-4), 123.9 (C-5),
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108.5 (C-6), 158.5 (C-7), 120.7 (C-8), 151.1 (C-9), 121.6 (C-10), 146.2 (C-2'), 106.4 (C-3), 104.9
(Glc-1), 74.7 (Glc-2), 77.4 (Glc-3), 70.5 (Glc-4), 77.6 (Glc-5), 62.1 (Glc-6).

Protocatechualdehyde (30) kY&

ESIMS: m/z 139 [M+H]*.

UV (MeOH) Amax (l0g ) 203 (4.17), 232 (4.05), 278 (3.91), 312 (3.86) nm

IH-NMR (600 MHz, Acetone-ds+D,0, r.t.) 8: 9.69 (1H, s, CHO), 7.32 (1H, d, J = 2.0 Hz, H-2),
7.29 (1H, dd, J = 2.0, 7.8 Hz, H-6), 6.95 (1H, d, J = 7.8 Hz).

p-Hydroxybenzoic acid (31) H A

ESIMS: m/z 137 [M-H]-.
IH-NMR (600 MHz, Methanol-ds, r.t.) 8: 7.86 (2H, d, J = 9.0 Hz, H-2, 6), 6.81 (2H, d, J = 9.0 Hz,
H-3, 5).

Uridine (32) H kK
ESIMS: m/z 243 [M-H].

IH-NMR (600 MHz, Methanol-da, r.t.) &: 8.00 (1H, d, J = 8.4 Hz, H-6), 5.89 (1H, d, J = 4.2 Hz,
Rib-1), 5.69 (1H, d, J = 8.4 Hz, H-5), 4.17 (1H, t, J = 4.8 Hz, Rib-2), 4.14 (1H, t, J = 4.8 Hz, Rib-3),
3.99 (1H, ddd, J = 2.4, 4.8, 4.8 Hz, Rib-4), 3.83 (1H, dd, J = 2.4, 12.0 Hz, Rib-5a), 3.72 (1H, dd, J =
4.8, 12.0 Hz, Rib-5b).

13C-NMR (151 MHz, Methanol-da, r.t.) 8: 153.3 (C-2), 167.0 (C-4), 103.4 (C-5), 143.5 (C-6), 91.5
(Rib-1), 76.5 (Rib-2), 72.1 (Rib-3), 87.2 (Rib-4), 63.1 (Rib-5).

Uracil (33) AR
ESIMS: m/z 111 [M-HJ-

'H-NMR (600 MHz, DMSO-ds, r.t.) &: 11.01 (1H, s, NH-3), 10.81 (1H, s, NH-1), 7.38 (1H, d, J =
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7.8 Hz, H-6), 5.44 (1H, d, J = 7.8Hz, H-5).
13C-NMR (151 MHz, DMSO-dg, r.t.) §: 151.7 (C-2), 164.6 (C-4), 100.4 (C-5), 142.4 (C-6).
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B2 EICEATHER

1. BB DRSO HEE
HEA L7 5258 (AASKD S 2 2=, Lot No.: 003814001, HiAs KifEh: L v i A) 980.0 g
Z M L, n-hexane (3L x 3, 8 hr x3) THW{RZ1T\>, n-hexane =% & 19.9 g 457, TX7-5%

% X 512 70% acetone (3.5 L x 3) THEIV A XL, BB L OEME L1L =T, B
WP CAREM & 85.1 g Z45377), EtOAC (1.1 L x 5) % AW CTiE — ik fid 217\, EtOAC = &
A& 15829 BL KEEE-, ZOKEEZT L E=T/KTPH % 10 < HWi#& L, CHCl;
(1.1 L x 5) TH—K5ECETTV, CHClz =3 2 (238.1 mg) L OVK=F % (159.8 mg) % %
NENATFT,

(1) n-Hexane = % X D47 [H]

n-Hexane =% A (19.9g) (22>, Silicagel # 7 57 v~ 27 F 7 ¢ — (1.D.3.0 x 47 cm,
SIL11) %47\, 100% n-Hexane — 2.5% EtOAc — 5% EtOAc — 7.5% EtOAc — 10% EtOAc —
15% EtOAc — 20% EtOAc — 25% EtOAc — 50% EtOAc — 100% EtOAc — 100% MeOH TJIH
WA L2, SIL11 @ 100% MeOH IAHES (1.89) IZ2WC,0DS T LA~ h7 T 7 4 —
(I.D. 2.2 x 35 cm, ODS4, 60% MeOH — 70% MeOH — 80% MeOH — 85% MeOH — 90%
MeOH— 100% MeOH — 90% acetone) Z 1T\, fr. 51-54, fr. 65-70, fr. 74-77, fr. 91-96, fr.
160-168, fr. 198-205, fr. 228-235 (L% #1241 1-methyl-2-[(Z)-6-undecenyl]-4(1H)-quinolone (34,
38.3 mg), 1-methyl-2-[(4Z,7Z)-4,7-tridecadienyl]-4(1H)-quinolone (35, 315 mg),
1-methyl-2-undecyl-4(1H)-quinolone (36, 69.2 mg), evocarpine (37, 162.3 mg), dihydroevocarpine
(38, 246.0 mag), 1-methyl-2-tetradecyl-4(1H)-quinolone (39, 4.5 mg),
1-methyl-2-pentadecyl-4(1H)-quinolone (40, 33.0 mg) Toh ~ 7=,

(2) Et0AC =% 2 D4y [

EtOACc = 2 (15.2 ) (22T, Toyopearl HW-40C 7 7 L7 v~ h 75 7 ¢ — (1.D.5.0 x
40 cm, T3, 70% EtOH — 70% acetone) Z{TV>, 777 ¥ a /N> L UN70% acetone A a,
70% acetone 5 b Z2157-, T3 ® fr.2(2.29) (22T, MCl-gel CHP20P 7 7 A7 < b
275 7 4— (1.D. 2.2 x 34 cm, MCI7, H;0 — 10% MeOH — 20% MeOH — 30% MeOH — 40%
MeOH — 50% MeOH — 100% MeOH) %17\, #37= 50% MeOH ¥ HES (370.5 mg) % & 512

MCI-gel CHP 20P % 7 A7 v~ k25 7 ¢ — (1.D. 1.1 x 33 cm, MCI8, H,0 — 10% MeOH —
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15% MeOH — 20% MeOH — 30% MeOH — 35% MeOH — 40% MeOH — 50% MeOH — 100%
MeOH — 70% acetone) (Z7>F 7=, MCI8 o fr. 151-182 (40.0 mg) (Z->\ T, Sep-Pak C18 (SP1,
vac-6¢c, 19, H20 — 20% MeOH — 40% MeOH — 60% MeOH — 100% MeOH) #7T\>, 40%
MeOH &4 S 5 IZifH43 Bt HPLC (5:/4 PR15) THREML L, citrusin C (71, 9.7 mg) % 457=,
MCI7 7> 54537 60% MeOH &S (374.5 mg) (2o T, Sephadex LH-20 # 7 A7 a~ 7
7 74— (1.D. 1.1 x 39 cm, S5, 40% MeOH) #47\>, 1572 fr. 9-11 (45.9 mg) % & & I\ZWikHS)
Bt HPLC (5514 PR10) CTHERL L, #ii{b&4 6'-O-feruloylsringin (63, 1.6 mg) % HEfEL 7=, T3
? fr.3(5.99) {22\, DiaionHP-20 7 7 A7 u~ K757 ¢— (1.D. 3.0 x40 cm, D2) (ZH>
I}, H20 — 20% MeOH — 40% MeOH — 60% MeOH — 80% MeOH — 100% MeOH — 70%
acetone TIERIEH L7-, D2 7>5H157- 40% MeOH (1.5 g) {25\ T, MCl-gel CHP 20P 77 5
ra~< 777 ¢— (1.D. 2.2 x 24 cm, MCI9, H,0 — 5% MeOH — 10% MeOH — 15% MeOH
— 20% MeOH — 30% MeOH — 40% MeOH — 50% MeOH — 100% MeOH — 70% acetone)
ATV, £37- 40% MeOH AT (228.1 mg) Z (X MCl-gel CHP20P h 7 L/ v~ K75 7
+4— (1.D. 1.1 x 32 cm, MCI10, 10% MeOH — 15% MeOH — 20% MeOH — 30% MeOH —
50% MeOH — 100% MeOH — 70% acetone) (Z2>F, 157 fr. 140-222 (43.2 mg) # S B|Z
Sep-Pak C18 (SP2, vac-6¢c, 1g, 10% MeOH — 20% MeOH — 30% MeOH — 100% MeOH) 35 K
ONiFASY B HPLC (550F PR7) THR5HL L, phellolactone (69, 7.3 mg) ZHEEL 7=, D2 7264572
60% MeOH ¥ H S (1.9 g) ([>T, MCl-gel CHP20P T L7~ 2757 ¢ — (1.D. 2.2
x 27 cm, MCI11, 40% MeOH — 50% MeOH — 60% MeOH — 80% MeOH — 100% MeOH —
70% acetone) %1772, MCI11 7> 5757= 40% MeOH ¥ H#5 (482.0 mg) (2o C,0DS 7 7
Lrnv~< hZF5 74— (1.D. 1.1 x 39 cm, ODS4, 10% MeOH — 15% MeOH — 20% MeOH —
30% MeOH — 40% MeOH — 100% MeOH) #417\>, 457 fr. 22-26 (28.5 mg) #3 L 0" fr 39-51
(28.1 mg) 2D\, ZNZEIFFHEHPLC (544 PR10, PR7) TX HIZHEHRL L, caffeic acid
(66, 10.4 mg) I3 X O* chlorogenic acid (67, 8.7 mg) = ZZNfFi=, F7-, ODS4 D fr. 66-67
(27.6 mg) % & 5 (ZWiAH4YEL HPLC (551 PR10) TH5HL L, 5-O-p-coumaroylquinic acid (68, 4.7
mg), phellolactone (69, 4.1 mg) 5 L U\ vittarilide A (70, 3.0 mg) % Hiffi L7-, MCI11 ® 60%
MeOH &5 (560.6 mg) (22T MCI-gel CHP 20P 7 7 A7~ ~27 77 4 — (1.D. 1.1 x
35 c¢m, MCI12, 40% MeOH — 50% MeOH — 60% MeOH — 80% MeOH — 100% MeOH —
70% acetone) %1772, MCI12 7> H457= fr. 19-21 (18.7 mg) % 44y Bt HPLC (4:f4 PR10) T
KR L, hyperoside (46, 5.1 mg) Z457=, MCI12 7>5457- fr. 24-31 (111.2 mg) 22>\ C,
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Sephadex LH-20 # 7 527 v~ 757 4 — (1.D. 1.1 x 31 ¢cm, S6, 20% MeOH — 30% MeOH
— 100% MeOH) %417\, f37= fr. 30-37 (10.1 mg) 35 K OV fr. 59-62 (9.7 mg) # ZHNZFI X HIZ
WiFH 53 L HPLC (5:fF PR10) &% L, isorhamnetin 3-O-rutinoside (49, 8.4 mg) 3 LW
p-coumaric acid (65, 8.7 mg) % ZALEAVEEE L 72, MCI12 @ fr. 43-103 (164.1 mg) (2D,
ODS 7 L7 wvu~w 777 44— (I.D. 1.1 x 37 cm, ODS5, 20% MeOH — 30% MeOH — 40%
MeOH — 50% MeOH — 100% MeOH — 70% acetone) % 17\>, £37= fr. 25-27 (26.6 mg) 5 L O
fr. 56-67 (27.2 mg) % Z AL HHiFESr EL HPLC (5514 PR10, PR15) CHiHL L, trans-ferulic acid
(66, 10.3 mg), isorhamnetin-3-O-galactopyranoside (48, 157 mg) ¥ X O
isorhamnetin-3-O-glucopyranoside (47, 3.1 mg) #4%37=, T3 2>H437= fr. 5 (731.0 mg) 22>\,
Sephadex LH-20 # 7 527 v~ ~ 25 7 ¢ — (1.D. 1.1 x 40 cm, S7, 50% MeOH — 60% MeOH
— 70% MeOH — 70% acetone) %1772, S7 /537~ fr. 20-31 (162.0 mg) 2>\ \T, ODS ¥
Fhvuva~ 77 74— (1D. 1.1 x 30 cm, ODS6, 20% MeOH — 30% MeOH — 50% MeOH
— 100% MeOH) %17\, 872777 arDH b, fr. 9-10 BL O fr. 38-62 T ZEh
apocynin A (56, 10.1 mg) 33 & O rhinchoin la (55, 50.7 mg) T&H 7=, F7=,0DS6 /5157 fr.
26-32 (199 mg) Z > W T, & b T ¥ #H 4 Bt HPLC (5 PR3) % 17 \»,
(4S,8R,9S)-4,8-his(3,4-dihydroxyphenyl)-3,4,9,10-tetrahydro-5,9-

dihydroxy-2H,8H-benzo[1,2-b:3,4-b"]dipyran-2-one (53, 1.5 mg) ¥ L ' (2R,3S,10R)-2,10-
bis(3,4-dihydroxyphenyl)-3,4,9,10-tetrahydro-3,5-dihydroxy-2H,8H-benzo[1,2-b:3,4-b"]dipyran-8-
one (54, 8.6 mg) x45%7-, S7 @ fr 10-15 (207.6 mg) (Z->\ T, Toyopearl HW-40F 7 7 L7 1~
k2727 4— (1.D. 1.1 x 37 cm, T4, 70% EtOH — 70% acetone) %717\, 57 fr. 5-8 (66.8 mg)
BLOr 11-13 (21.5 mg) 22V, ZNZEEH5 B HPLC (514 PR16, PR7) THEHLL,
(+)-catechin (61, 8.1 mg) 35 X O (+)-gallocatechin (62, 9.2 mg) % Hifffi L 7=, T3 fr.6 (389.1 mg)
{22\, Toyopearl HW-40F 7 7 A7 v~ 277 7 ¢+ — (1.D. 1.1 x 38 cm, T5, 50% EtOH —
70% acetone) %47V, 157~ fr. 13-16 (106.1 mg) % MCI-gel CHP20P 7 A/~ h 7T 7 4
— (1.D. 1.1 x 25 ¢cm, MCI13, 10% MeOH — 30% MeOH — 40% MeOH — 50% MeOH — 100%
MeOH — 70% acetone) (27>}, 7= fr. 86-52 (26.9 mg) % iWiAH4y Bt HPLC (it PR15) Thg L
L, (4R,8R,9S)-4,8-bis(3,4-dihydroxyphenyl)-3,4,9,10-tetrahydro-5,9-dihydroxy-2H,8H-benzo[1,2-
b:3,4-bldipyran-2-one (52, 11.2 mg) & X >DILAWN 6 R DIREMEST-, ZDIREW
\ZDWT, FOWFESELHPLC (5514 PR4) TR L, Brdifb&% rutaenin A (50, 1.7 mg) 35 X

U rutaenin B (51, 2.5 mg) Z#157-, T3 /51572 70% acetone &5 a (805.8 mg) (22T,
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Toyopearl HW-40C » 7 A7 v~ s 2757 +— (1.D. 2.2 x 39 c¢m, T6, 70% EtOH — 70%
acetone) & 1T\, f%7- fr, 31-34 (148.9 mg) (2> T, MCl-gel CHP 20P 7 A/ v~ h7'
74— (I.D. 1.1 x 29 cm, MCI14, H,O — 1% MeOH — 5% MeOH — 10% MeOH — 15%
MeOH —20% MeOH — 25% MeOH — 100% MeOH) %1757, MCI14 76457 fr. 117-121
(5.1 mg) % WAH4YHL HPLC (/4 PR7) T& &(2H5HL L, procyanidin B2 (58, 3.0 mg) %#757-,
MCI14 7> 5457z fr. 146-185 (28.5 mg) (22T, #ifH HPLC (2 &k 243 HL (44 PR7) Z1T\>,
procyanidin B3 (57, 8.7 mg) % HEf L7-, T3 » 547~ 70% acetone JAHHE b (2.3 g) (22W T,
Toyopearl HW-40C 17 A7 v~ 2777 4— (1.D. 22 x 40 ¢cm, T7, 70% EtOH — 70%
acetone) =177z, T7 ) HA437= fr. 7.(199.0 mg) (2o T, FFON Toyopearl HW-40C 77 7 L7
n~ 777 ¢— (1.D. 1.1 x 40 cm, T8, 70% EtOH — 70% acetone) =17\, iz ~7 F 7
varndh, fr. 22-28 (103.2 mg) # X HICODS AT Lra~ k757 4— (ID. 1.1 x 40
cm, ODS7, 15% MeOH — 20% MeOH — 25% MeOH — 100% MeOH) (227, #57= fr. 22-25
(12.6 mg) % f #1 4y Bt HPLC (4cfF PR10) T #l L, catechin-(4a—8)-epicatechin-
(4p—38)-catechin (60, 10.3 mg) %157, T7 2> H45372 fr. 5 (462.2 mg) % MCI-gel CHP 20P 77 &
Lrwv~ ~7Z7 ¢4— (1.D. 1.1 x 35 cm, MCI15, H,0 — 2.5% MeOH — 5% MeOH — 7.5%
MeOH — 10% MeOH — 12.5% MeOH — 15% MeOH —20% MeOH — 25% MeOH — 30%
MeOH — 50% MeOH — 100% MeOH — 70% acetone) (27>, f57= fr. 68-102 (23.1 mg) % &
B IZWiFH 77 B HPLC (551 PR7) THg#L L, prodelphinidin B3 (59, 16.1 mg) % f37=,

(3) CHCIz =% A D4y H|

CHCl; =3 % (196.8 mg) % 70% EtOH |Z#s5 (), LS T & 7o, Z OLEIE limonin (44,
17.1mg) ThH -7,

(4) IKREED D 5y 18

KAREY (50.0 g) I2OWT, — D43k — k% Ay, CHCls : MeOH : 1-propanol : H,0 =
45: 60 : 10 : 40 DIEBETHEFE IR ATV, BEO (9.8 9), HE® (209), FE® 31g), F
JEO® (23.3.9), RN&EW (7.89) #1372, T/EO® (3.0g) (22T, Toyopearl HW-40C 71 7 A7

n~ 777 ¢— (1.D. 22 x 39 cm, T9, 70% EtOH — 70% acetone) % {T\>, 157 fr. 2 (637.8
mg) (25T, Sllicagel 75 A7 o= k257 4 — (ID. 1.0 x 33 cm, SIL12) Z47\>, 100%
n-Hexane — 5% EtOAc — 10% EtOAc — 20% EtOAc — 30% EtOAc — 40% MeOH — 50%

EtOAc — 60% MeOH — 70% MeOH — 80% MeOH — 100% EtOAc — 100% MeOH TCEK A
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Hi L, 30% EtOAC ¥ H! #6513 rutaecarpine (41, 21.4 mg) T&H 7=, SIL12 & 40% EtOAC ¥ H &S
(58.4 mg) % 60% MeOH (in H20) (Z¥&2> L, OIS, 7= 2 MeOH THOYAD L,
EONINT, ZF DOIWEH X evodiamine (43, 33.6 mg) ToH-7=, SIL12 725157 60% EtOAC
FRHER (69.7 mg) (22T, #iFH HPLC (2 L % 47X (5:1F PR5) %#1T\>, evodol (45, 8.2 mg)
ZHEE L 7=, T9 @ 70% acetone ¥AHES (24.3 mg) % 50% MeOH (ZiED L, &I, &5
7oL % O MeOH (ZEA D L, mIIH T, TREAIX rhetsinine (42,5.9mg) Toh o7z,

(B) Zx=)L7usX) A REHA T X B LAY DG B K U EE
UAFH L 300mMLEEL X2 T — 31— 509 TARFBIMNIAKL, KISESE L THWD,

(+)-Catechin 3.3 g, caffeic acid 3.0 g 35 X 0¥ p-TsOH (p- h /b= A /LA U fi£) 0.9 g 2 150 mL D
TA XY AR, B LN D IRMMKIS S D, ZO%, KINKED L2 ESE T
N —Z —TIRfET 5, WM L7 RNk % % O F F Diaion HP-20 # 7 A7 v~ K757
+4— (1.D.2.0x30cm, D3) /), K=F 2 (299) BLUNMeOH =% = (38¢) &ZThZ
372, MeOH =% & (3.7 g) (22 C, Toyopearl HW-40C % 7 L7 v~ k77 7 ¢ — (1.D.
2.2 x 38 ¢cm, T10, 70% EtOH — 70% acetone) #1T->7-, T10 754572 fr. 3(958.1 mg) (2>
WTC,0DS T A7 v~ k7T 7 ¢— (1.D. 1.1 x 39 cm, ODS8, 20% MeOH — 25% MeOH —
30% MeOH — 35% MeOH — 50% MeOH— 100% MeOH) %47\, %547~ 25% MeOH ¥ H
i (1208 mg) Z#FHOODS 7 L7~ k777 ¢— (1.D. 1.1 x 35 cm, ODS9, 20% MeOH
— 30% MeOH — 50% MeOH— 100% MeOH) (27>} 7=, ODS9 75 457= fr. 49-56 (12.3 mg)
% & HITHIFE HPLC 1T X % 4y B U (/4 PR4), 54a (12.3 mg) % HiffE L 7=, 0DS8 7> 5 157= 30%
MeOH ¥AHEE (132.3 mg) I&2W\W T, ODS BT L a~ k7T 7 ¢— (1D. 1.1 x 35 cm,
0DS10, 30% MeOH — 35% MeOH — 40% MeOH — 50% MeOH— 100% MeOH) %17\, 15
72 fr. 15-21 (40.4 mg) % & 5 |ZWiH4yEL HPLC THs®L L, 55a (13.9 mg) # H@cx 7=, T10
MNHAFHILT fro 4 (339.2 mg) IZOWT,0DS H 7 L7~ 757 4— (1.D. 1.1 x 35 cm,
ODS11, 10% MeOH — 15% MeOH — 20% MeOH — 25% MeOH — 30% MeOH — 35% MeOH
— 50% MeOH— 100% MeOH) %1T\>, 37 fr. 42-50 (12.5 mg) # & O* fr. 57-60 (11.0 mg) %
NI B HPLC TR L, 53a (2.7 mg), 50a (3.7 mg) 3 L (8 51a (2.5 mg) %157-,

2. L MRSA iE

M —=ICB T 5 FEBR—H1L MRSA 1] 21
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1-Methyl-2-[(Z)-6-undecenyl]-4(1H)-quinolone (34) AR

ESI-MS: m/z 312 [M+H]".

UV (MeOH) Amex (l0g &) 214 (4.33), 239 (4.38), 322 (4.05), 334 (4.06) nm

IH-NMR (600 MHz, CDCls, .t.) 8: 8.40 (1H, dd, J = 1.8, 8.4 Hz, H-5), 7.62 (1H, dt, J = 1.8, 8.4
Hz, H-7), 7.47(1H, d, J = 8.4 Hz, H-8), 7.34 (1H, dt, J = 0.6, 8.4 Hz, H-6), 6.19 (1H, s, H-3), 5.33
(2H, m, H-6', 7'), 3.70 (3H, 5, N-CHs), 2.67 (2H, t, J = 7.8 Hz, H-1), 2.01( 4H, m, H-5', 9'), 1.65 (2H,
pent, J = 7.8 Hz, H-2), 1.40 (4H, m, H-3, 8'), 1.28 (4H, m, H-4', 10'), 0.87 (3H, brt, J = 7.2 Hz,
H-11').

1BC-NMR (151 MHz, CDCls, rt.) 8: 154.7 (C-2), 110.9 (C-3), 177.7 (C-4), 126.4 (C-4a), 126.5
(C-5), 123.2 (C-6), 132.0 (C-7), 115.3 (C-8), 141.8 (C-8a), 34.1 (N-CHs3), 34.6 (C-1), 28.4 (C-2),
28.8 (C-3), 29.3 (C-4'), 26.9 (C-5'), 129.1 (C-6'), 130.3 (C-7'), 26.9 (C-8), 31.8 (C-9'), 22.2 (C-107),
13.9 (C-11)).

1-Methyl-2-[(4Z,72)-4,7-tridecadienyl]-4(1H)-quinolone (35) & A HNE

ESI-MS: m/z 338 [M+H]".

UV (MeOH) Amax (log €) 214 (4.47), 239 (4.53), 322 (4.13), 334 (4.14) nm

H-NMR (600 MHz, CDCls, r.t.) é: 8.42 (1H, dd, J = 1.2, 8.4 Hz H-5), 7.63 (1H, dt, J = 1.2, 8.4
Hz, H-7), 7.48 (1H, d, J = 8.4 Hz, H-8), 7.35 (1H, dt, J = 0.6, 8.4 Hz, H-6), 6.21 (1H, s, H-3), 5.45
(1H, m, H-5"), 5.38 (2H, m, H-4', 8"), 5.30 (1H, m, H-7"), 3.70 (3H, s, N-CH3), 2.78 (2H, t, J = 7.2 Hz,
H-6), 2.69 (2H, t, J = 8.4 Hz, H-1"), 2.21 (2H, q, J = 7.2 Hz, H-3'), 2.02 (2H, q, J = 7.2 Hz, H-9"),
1.74 (2H, pent, J = 7.2 Hz, H-2)), 1.33 (2H, m, H-10"), 1.27 (4H, m, H-11', 12), 0.87 (3H, brt, J = 7.2
Hz, H-13").

13C-NMR (151 MHz, CDCls, r.t.) 6: 154.5 (C-2), 111.0 (C-3), 177.7 (C-4), 126.4 (C-4a), 126.5
(C-5), 123.3 (C-6), 132.0 (C-7), 115.3 (C-8), 141.8 (C-8a), 34.1 (N-CHs), 34.1 (C-1'), 28.4 (C-2)),
26.6 (C-3"), 130.6 (C-4'), 127.2 (C-5'), 25.6 (C-6'), 128.0 (C-7'), 129.9 (C-8"), 27.2 (C-9), 29.2
(C-10"), 31.4 (C-117), 22.5 (C-12'), 14.0 (C-13).
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1-Methyl-2-undecyl-4(1H)-quinolone (36) Xy K

ESI-MS: m/z 314 [M+H]*.

UV (MeOH) Amax (log €) 214 (4.38), 239 (4.43), 321 (4.10), 334 (4.12) nm

'H-NMR (600 MHz, CDCls, r.t.) 5: 8.44 (1H, dd, J= 1.8, 7.8 Hz, H-5), 7.65 (1H, dt, J = 1.8, 7.8
Hz, H-7), 7.50 (1H, d, J = 7.8 Hz, H-8), 7.36 (1H, dt, J = 0.6, 7.8 Hz, H-6), 6.23 (1H, s, H-3), 3.73
(3H, s, N-CHs), 2.70 (2H, t, J = 7.8 Hz, H-1), 1.67 (2H, pent, J = 7.2 Hz, H-2'), 1.42 (2H, pent, J =
7.2 Hz, H-3)), 1.33 (2H, m, H-4'), 1.28 (8H, m, H-5', 6, 7', 8'), 0.87 (3H, t, J = 7.2 Hz, H-9).

13C-NMR (151 MHz, CDCls, r.t.) &: 154.8 (C-2), 111.1 (C-3), 177.8 (C-4), 126.5 (C-4a), 126.6
(C-5), 123.3 (C-6), 132.0 (C-7), 115.3 (C-8), 141.9 (C-8a), 34.1 (N-CHa), 34.8 (C-1'), 28.5 (C-2),
29.2 (C-3"), 29.3 (C-4"), 29.3 (C-5"), 29.4 (C-6"), 29.5 (C-7"), 29.5 (C-8), 31.9 (C-9"), 22.6 (C-10"),
14.1 (C-11Y).

Evocarpine (37) ¥ K
ESI-MS: m/z 340 [M+H]".

UV (MeOH) hmax (l0g ) 215 (4.46), 239 (4.51), 321 (4.17), 334 (4.19) nm

IH-NMR (600 MHz, CDCls, r.t.) : 8.41 (1H, dd, J = 1.8, 8.4 Hz, H-5), 7.62 (1H, dt, J = 1.8, 8.4
Hz, H-7), 7.47 (1H, d, J = 8.4 Hz, H-8), 7.34 (1H, dt, J = 0.6, 8.4 Hz, H-6), 6.19 (1H, s, H-3), 3.70
(3H, s, N-CHs), 5.33 (2H, m, H-8', 9), 2.66 (2H, t, J = 7.8 Hz, H-1)), 2.00 (2H, g, J = 6.6 Hz,
H-7',10"), 1.64 (2H, pent, J = 7.8 Hz, H-2"), 1.41 (2H, pent, J = 7.8 Hz, H-3), 1.30 (10H, m, H-4', 5/,
6', 11', 12", 0.87 (3H, m, H-13).

13C-NMR (151 MHz, CDCls, rt.) &: 154.7 (C-2), 111.0 (C-2), 177.7 (C-4), 126.4 (C-4a), 126.5
(C-5), 123.2 (C-6), 132.0 (C-7), 115.3 (C-8), 141.8 (C-8a), 34.1 (N-CHs), 34.7 (C-1)), 28.4 (C-2),
29.0 (C-3), 29.1 (C-4'), 29.2 (C-5Y), 29.6 (C-6"), 26.8 (C-7'), 129.6 (C-8"), 130.0 (C-9"), 27.0 (C-10'),
31.9 (C-11)), 22.3 (C-12'), 13.9 (C-13Y).

Dihydroevocarpine (38) Fd [ K

ESI-MS: m/z 342 [M+H]*.

UV (MeOH) Amax (l0g £) 214 (4.39), 239 (4.45), 321 (4.12), 334 (4.14) nm
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IH-NMR (600 MHz, CDCls, r.t.) 8: 8.43 (1H, dd, J = 1.8, 7.8 Hz, H-5), 7.64 (1H, dt, J = 1.8, 7.8
Hz, H-7), 7.48 (1H, d, 7.8 Hz, H-8),7.35 (1H, dt, J = 0.6, 7.8 Hz, H-6), 6.21 (1H, s, H-3), 3.72 (3H.s,
N-CHs), 2.68 (2H, t, J = 7.8 Hz, H-1'), 1.66 (2H, pent, J = 7.8 Hz, H-2'), 1.41 (2H, pent, J = 7.8 Hz,
H-3'), 1.33 (2H, m, H-4'), 1.25 (16 H, m, H-5' - 12'), 0.87 (3H, t, J = 7.2 Hz, H-13)).

BC-NMR (151 MHz, CDCls, rt)) 8: 154.7 (C-2), 111.1 (C-3), 177.7 (C-4), 1265 (C-4a), 126.6
(C-5), 123.2 (C-6), 132.0 (C-7), 115.3 (C-8), 141.9 (C-8a), 34.1 (N-CH3), 34.7 (C-1), 28.5 (C-2),
29.2 (C-3'), 29.3 (C-4'), 29.3 (C-5'), 29.4 (C-6"), 29.5 (C-7'), 29.6 (C-8'), 29.6 (C-9'), 29.6 (C-10),
31.9 (C-11'), 22.6 (C-12'), 14.1 (C-13).

1-Methyl-2-tetradecyl-4(1H)-quinolone (39) X &K

ESI-MS: m/z 356 [M+H]"*.

UV (MeOH) Amax (log €) 214 (4.44), 239 (4.49), 321 (4.13), 334 (4.15) nm

IH-NMR (600 MHz, CDCls, r.t.) 8: 8.46 (1H, dd, J = 1.8, 7.8 Hz, H-5), 7.67 (1H, dt, J= 1.8, 7.8
Hz, H-7), 7.48 (1H, d, 7.8 Hz, H-8), 7.35 (1H, dt, J = 7.8 Hz, H-6), 6.26 (1H, s, H-3), 3.75 (3H,s,
N-CH3), 2.72 (2H, t, J = 7.8 Hz, H-1), 1.69 (2H, pent, J = 7.8 Hz, H-2), 1.43 (2H, pent, J = 7.8 Hz,
H-3", 1.34 (2H, m, H-4"), 1.25 (18 H, m, H-5' - 13", 0.88 (3H, t, J = 7.2 Hz, H-14).

13C-NMR (151 MHz, CDCl3, r.t.) §: 154.7 (C-2), 111.2 (C-3), 177.8 (C-4), 126.7 (C-4a), 126.5
(C-5), 123.3 (C-6), 132.0 (C-7), 115.3 (C-8), 141.9 (C-8a), 34.1 (N-CHs), 34.8 (C-1), 28.6 (C-2)),
29.3 (C-3', 4', 5Y), 29.5 (C-6'), 29.6 (C-7', 8, 9', 10"), 29.7 (C-11'), 31.9 (C-12'), 22.6 (C-13), 14.1
(C-14).

1-Methyl-2-pentadecyl-4(1H)-quinolone (40) #kkE R

ESI-MS: m/z 370 [M+H]*.

UV (MeOH) Amax (log €) 215 (4.32), 239 (4.38), 322 (4.05), 334 (4.07) nm

'H-NMR (600 MHz, CDCls, r.t.) &: 8.42 (1H, dd, J = 1.8, 7.8 Hz, H-5), 7.63 (1H, dt, J = 1.8, 7.8
Hz, H-7), 7.48 (1H, d, J = 7.8 Hz, H-8), 7.35 (1H, dt, J = 0.6, 7.8 Hz, H-6), 6.21 (1H, s, H-3), 3.71
(3H,s, N-CH3), 2.66 (2H, t, J = 7.8 Hz, H-1"), 1.66 (2H, pent, J = 7.8 Hz, H-2"), 1.41 (2H, pent, J =
7.8 Hz, H-3"), 1.32 (2H, m, H-4"), 1.24 (20 H, m, H-5' - 14", 0.87 (3H, t, J = 7.2 Hz, H-15").
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1BC-NMR (151 MHz, CDCls, rt)) 8: 154.7 (C-2), 111.1 (C-3), 177.7 (C-4), 126.4 (C-4a), 126.6
(C-5), 123.2 (C-6), 132.0 (C-7), 115.3 (C-8), 141.9 (C-8a), 34.1 (N-CHa), 34.7 (C-1'), 28.5 (C-2),
29.2 (C-3), 29.3 (C-4', 5'), 29.4 (C-6'), 29.5 (C-7), 29.6 (C-8', 9, 10', 11', 12'), 31.9 (C-13'), 22.6
(C-14"), 14.1 (C-15)).

Rutaecarpine (41) B EEHE
ESI-MS: m/z 288 [M+H]*, 286 [M-HT-

UV (EtOH) Amax (log €) 213 (4.46), 233 (4.36), 331 (4.41), 345 (4.48), 362 (4.39) nm

IH-NMR (600 MHz, CDCls, rt.) : 8.32 (1H, dd, J = 1.2, 7.8 Hz, H-4), 7.71 (1H, td, J = 1.2, 7.8
Hz, H-2), 7.68 (1H, d, J = 7.8 Hz, H-1), 7.63 (1H, d, J = 7.8 Hz, H-9), 7.43 (1H, td, = 1.2, 7.8 Hz,
H-3), 7.39 (1H, d, J = 7.8 Hz, H-12), 7.32 (1H, td, J = 1.2, 7.8 Hz, H-11), 7.18 (1H, td, J = 1.2, 7.8
Hz, H-10), 4.59 (1H, t, J = 6.6 Hz, H-7), 3.24 (1H, t, J = 6.6 Hz, H-8).

Rhetsinine (42) &K
ESI-MS: m/z 318 [M-H].

UV (EtOH) Amax (l0g €) 225 (4.66), 233 (4.36), 314 (4.07), 385 (3.89) nm

IH-NMR (600 MHz, CDCls, r.t.) 8: 7.64 (1H, d, J = 8.4 Hz, H-4), 7.44 (1H, dd, J = 1.2, 8.4 Hz,
H-9), 7.37 (1H, dt, J = 1.2, 8.4 Hz, H-11), 7.30 (1H, dt, J = 1.2, 8.4 Hz, H-12), 7.19 (1H, d, J = 5.4
Hz, CHsN-H), 7.17 (1H, t, J = 8.4 Hz, H-10), 7.14 (1H, d, J = 8.4 Hz, H-1), 6.77 (1H, d, J = 8.4 Hz,
H-2), 6.52 (1H, dt, J = 1.2, 8.4, Hz H-3), 4.20 (2H, t, J = 6.6 Hz, H-7), 3.22 (2H, t, J = 6.6. Hz,
H-8), 2.95 (3H, d, J = 5.4 Hz, N-CHs).

Evodiamine (43) AR

ESI-MS: m/z 302 [M-HJ-.

[a]o (¢ 1.0, CHCls): +289.3°

IH-NMR (600 MHz, CDCls, r.t.) 8: 8.12 (1H, dd, J = 1.8, 7.8 Hz, H-4), 7.60 (1H, d, J = 8.4 Hz,
H-9), 7.49 (1H, dt, J = 1.8, 7.8 Hz, H-2), 7.42 (1H, d, J = 8.4 Hz, H-12), 7.25 (1H, dt, J = 0.6, 8.4 Hz,
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H-11), 7.22 (1H, t, J = 7.8 Hz, H-3), 7.17 (1H, dt, J = 0.6, 8.4 Hz, H-10), 7.16 (1H, d, J = 7.8 Hz,
H-1), 4.88 (1H, ddd, J = 1.8, 4.2, 12.6 Hz, H-7a), 3.28 (1H, ddd, J = 4.8, 12.6, 15.6 Hz, H-7h), 2.97
(2H, m, H-8), 2.52 (3H, s, NCH).

Limonin (44) ¥ EAME
ESI-MS: m/z 493 [M+Na]*.

[a]o (¢ 1.0, MeOH): -125.7°

H-NMR (600 MHz, CDCls, r.t)) : 7.41 (1H, s, H-21), 7.40 (1H, m, H-23), 6.33 (1H, m, H-22),
5.46 (1H, s, H-17), 4.76 (1H, d, J = 13.2 Hz, H-19a), 4.46 (1H, d, J = 13.2 Hz, H-19b), 4.03 (2H, m
H-1, 15), 2.97 (1H, dd, J = 3.6, 16.2 Hz, H-2a), 2.68 (1H, dd, J = 1.2, 16.2 Hz, H-2b), 2.85 (1H, t, J
= 15.0 Hz, H-6a), 2.46 (1H, dd, J = 3.0, 15.0 Hz, H-6b), 2.55 (1H, dd, J = 3.0, 12.2 Hz, H-9), 2.23
(1H, dd, J = 3.0, 15.0 Hz, H-5), 1.89 (1H, m, H-11a), 1.81 (1H, m, H-11b), 1.77 (1H, m, H-12a),
1.50 (1H, m, H-12b), 1.22 (3H, s, H-28), 1.19 (3H, s, H-29), 1.14 (3H, s, H-18), 1.11 (3H, s, H-30).

13C-NMR (151 MHz, CDCls, r.t.) 8: 79.1 (C-1), 35.6 (C-2), 169.2 (C-3), 80.3 (C-4), 60.5 (C-5),
36.4 (C-6), 206.1 (C-7), 51.3 (C-8), 48.1 (C-9), 45.9 (C-10), 18.9 (C-11), 30.8 (C-12), 37.9 (C-13),
65.6 (C-14), 53.8 (C-15), 166.7 (C-16), 77.8 (C-17), 20.7 (C-18), 65.3 (C-19), 119.9 (C-20), 141.1
(C-21), 109.6 (C-22), 143.2 (C-23), 30.1 (C-28), 21.3 (C-20), 17.6 (C-30).

Evodol (45) kK
ESI-MS: m/z 507 [M+Na]*, 483 [M-HJ".

[a]o (¢ 1.0, MeOH): -207.3°

IH-NMR (600 MHz, CDCls, r.t.) &: 7.41 (1H, d, J = 0.8 Hz, H-21), 7.40 (1H, dd, J = 0.8, 1.2 Hz,
H-23), 6.33 (1H, d, J = 1.2 Hz, H-22), 6.26 (1H, s, OH), 5.44 (1H, s, H-17), 4.65 (1H, d, J = 12.6 Hz,
H-19a), 4.62 (1H, d, J = 12.6 Hz, H-19b), 4.12 (1H, s, H-15), 4.08 (1H, m, H-1), 2.97 (1H, dd, J =
2.4, 18.0 Hz, H-2a), 2.85 (1H, dd, J = 4.8, 18.0 Hz, H-2b), 2.68 (1H, dd, J = 1.8, 13.2 Hz, H-9),
1.68-1.71 (1H, m, H-11a), 1.88-1.96 (1H, m, H-11b), 1.80-1.84 (1H, m, H-12a), 1.45-1.48 (1H, m,
H-12b), 1.55 (3H,s, H-29), 1.50 (3H, s, H-28), 1.16 (3H, s, H-30), 1.05 (3H, s, H-18).
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Hyperoside (46) z kK
ESI-MS: m/z 487 [M+Na]*, 463 [M-H]-.

IH-NMR (600 MHz, Acetone-ds+D,0, r.t.) &: 6.24 (1H, d, J = 2.0 Hz, H-6), 6.49 (1H, d, J = 2.0
Hz, H-8), 8.00 (1H, d, J = 2.0 Hz, H-2"), 6.90 (1H, d, J = 8.4 Hz, H-5"), 7.56 (1H, dd, J = 2.0, 8.4 Hz,
H-6"), 5.16 (1H, d, J = 7.8 Hz, Gal-1)3.84 (1H, dd, J = 7.8, 9.6 Hz, Gal-2), 3.60 (1H, dd, J = 3.0, 9.6
Hz, Gal-3), 3.91 (1H, d, J = 3.0 Hz, Gal-3), 3.50 (1H, m, Gal-5), 3.64 (1H, dd, J = 6.0, 10.2 Hz,
Gal-6a), 3.50 (1H, m, Gal-6b).

13C-NMR (151 MHz, Acetone-ds+D;0, r.t.) 8: 158.0 (C-2), 135.2 (C-3), 178.8 (C-4), 162.1 (C-5),
99.5 (C-6), 165.5 (C-7), 94.5 (C-8), 157.7 (C-9), 104.9 (C-10), 122.1 (C-1'), 117.6 (C-2), 145.2
(C-3"), 149.4 (C-4Y), 115.7 (C-5), 122.1 (C-6), 104.9 (Gal-1), 72.5 (Gal-2), 74.4 (Gal-3), 68.8
(Gal-4), 76.3 (Gal-5), 61.0 (Gal-6).

Isorhamnetin-3-O-glucopyranoside (47) B4R

ESI-MS: m/z 477 [M-H]-.

[a]o (c 1.0, MeOH): -73.0°

UV (MeOH) Amax (log €) 254 (4.43), 355 (4.35) nm

IH-NMR (600 MHz, Methanol-ds, r.t.) &: 7.92 (1H, br s H-2), 7.58 (1H, brd, J = 8.0 Hz H-6"),
6.90 (1H, d, J = 8.0 Hz H-5"), 6.40 (1H, br s H-8), 6.20 (1H, br s H-6), 5.41 (1H, d, J = 7.2 Hz Glc-1),
3.94 (3H, s OCHj3), 3.73 (1H, dd, J = 1.8, 12.0 Hz Glc-6a), 3.55 (1H, dd, J = 6.0, 12.0 Hz Glc-6b),
3.45 (2H,m Glc-2,3), 3.30 (overlapped with solvent, Glc-4), 3.23 (1H, m Glc-5).

1B3C-NMR (151 MHz, Methanol-ds, r.t.) &: 159.3 (C-2), 136.1 (C-3), 180.2 (C-4), 163.9 (C-5),
100.6 (C-6), 166.8 (C-7), 95.5 (C-8), 159.5 (C-9), 106.6 (C-10), 123.9 (C-1, 115.2 (C-2), 151.6
(C-3Y, 149.2 (C-4'), 116.8 (C-5'), 124.6 (C-6), 104.4 (Glc-1), 76.7 (Glc-2), 79.3 (Glc-3), 72.3
(Glc-4), 78.9 (Glc-5), 63.3 (Glc-6), 57.6 (OCH3).

Isorhamnetin-3-O-galactopyranoside (48) kK

ESI-MS: m/z 477 [M-HJ-.

[a]o (c 1.0, MeOH): -25.3°
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UV (MeOH) Amax (l0g €) 256 (4.30), 355 (4.26) nm

IH-NMR (600 MHz, Methanol-ds, r.t.) 5: 8.03 (1H, d, J = 1.8 Hz, H-2), 7.57 (1H, dd, J = 1.8, 8.4
Hz, H-6'), 6.90 (1H, d, J = 8.4 Hz, H-5'), 6.40 (1H, d, J = 1.8 Hz, H-8), 6.20 (1H, d, J = 1.8 Hz, H-6),
5.34 (1H,d, J = 7.8 Hz, Gal-1), 3.95 (3H, s, OCH3), 3.83 (1H, brd, J = 3.6 Hz, Gal-4), 3.81 (1H, dd,
J=17.8,9.6 Hz, Gal-2), 3.65 (1H, dd, J = 6.0, 10.8 Hz Gal-6a), 3.57 (1H, d, J = 6.0, 10.8 Hz, Gal-6h),
3.55 (1H, dd, J = 3.6, 9.6 Hz, Gal-3), 3.47 (1H, d, J = 6.0 Hz, Gal-5).

13C-NMR (151 MHz, Methanol-ds, rt.) &: 159.3 (C-2), 136.2 (C-3), 180.3 (C-4), 163.9 (C-5),
100.7 (C-6), 166.9 (C-7), 95.5 (C-8), 159.4 (C-9), 106.3 (C-10), 123.8 (C-1), 115.3 (C-2'), 151.6
(C-3), 149.2 (C-4), 116.7 (C-5), 124.4 (C-6'), 105.2 (Gal-1), 74.0 (Gal-2), 75.8 (Gal-3), 70.8
(Gal-4), 78.1 (Gal-5), 63.0 (Gal-6), 57.7 (OCHs).

Isorhamnetin 3-O-rutinoside (49) AR

ESI-MS: m/z 647 [M+Na]*, 623 [M-H]-.

IH-NMR (600 MHz, Methanol-ds, r.t.) 5: 7.94 (1H, d, J = 2.0 Hz, H-2), 7.62 (1H, dd, J = 2.0, 8.4
Hz, H-6'), 6.90 (1H, d, J = 8.4 Hz, H-5'), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6),
5.23 (1H, d, J = 7.2 Hz, Glc-1), 452 (1H, d, J = 1.8 Hz, Rha-1), 3.94 (3H, s, OCHs), 3.81 (1H, dd, J
= 1.8, 11.4 Hz, Glc-6a), 3.60 (1H, dd, J = 1.8, 3.6 Hz, Rha-2), 3.48-3.35 (6H, m, Glc-2,3,5,6b;
Rha-3,5), 3.26-3.22 (2H, m, Glc-4, Rha-4), 1.09 (3H, d, J = 6.0 Hz, Rha-6).

13C-NMR (151 MHz, Methanol-ds, rt)) &: 157.9 (C-2), 136.3 (C-3), 180.1 (C-4), 163.8 (C-5),
100.7 (C-6), 166.8 (C-7), 95.7 (C-8), 159.3 (C-9), 106.5 (C-10), 123.8 (C-1), 115.4 (C-2), 151.7
(C-3), 149.1 (C-4), 116.9 (C-5), 124.8 (C-6), 105.2 (Glc-1), 76.7 (Glc-2), 79.0 (Glc-3), 72.4
(Glc-4), 78.2 (Glc-5), 69.3 (Glc-6), 103.3 (Rha-1), 72.9 (Rha-2), 73.1 (Rha-3), 74.6 (Rha-4), 70.6
(Rha-5), 18.7 (Rha-6), 7.6 (OCHs).

Rutaenin A (50) JHH K
ESI-MS: m/z 475 [M+Na]"*, 451 [M-H]-.

HR-ESI-MS: 451.1043 [M-H] (calculated for C24H1909, m/z 451.1023)

[a]o (c 1.0, MeOH): + 95.0°
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UV (MeOH) Amax (log €) 202 (4.85), 283 (3.83) nm

CD (MeOH) [0]205-1.8 x 10%, [0]226 +5.1 x 10%, [0]2e3 +1.1 x 10

IH-NMR (600 MHz, Acetone-ds+D-0, r.t.) &: 6.86 (1H, d, J = 2.0 Hz, H-2"), 6.77 (1H, d, J = 7.8
Hz, H-5%, 6.70 (1H, dd, J = 2.0, 7.8 Hz, H-6"), 6.67 (1H, d, J = 8.4 Hz, H-5"), 6.61 (1H, d, J = 2.0 Hz,
H-2"), 6.37 (1H, dd, J = 2.0, 8.4 Hz, H-6"), 6.14 (1H, s, H-8), 4.63 (1H, d, J = 7.8 Hz, H-2), 4.49 (1H,
dd, J = 1.8, 6.6 Hz, H-7"), 4.05 (1H, dt, J = 4.8, 7.8 Hz, H-3), 3.03 (1H, dd, J = 6.6, 15.6 Hz, H-8"a),
2.85 (1H, dd, J = 1.8, 15.6 Hz, H-8"b), 2.92 (1H, dd, J = 4.8, 16.2 Hz, H-4a), 2.60 (1H, dd, J = 7.8,
16.2 Hz, H-4b).

13C-NMR (151 MHz, Acetone-ds+D;0, r.t.) &: 82.2 (C-2), 67.4 (C-3), 28.7 (C-4), 153.3 (C-5),
106.5 (C-6), 152.1 (C-7), 96.6 (C-8), 155.4 (C-9), 105.9 (C-10), 131.1 (C-1), 115.0 (C-2)), 1455
(C-3), 145.7 (C-4"), 115.7 (C-5"), 119.5 (C-6"), 134.2 (C-1"), 114.9 (C-2"), 145.8(C-3"), 144.6 (C-4"),
116.0 (C-5"), 118.5 (C-6"), 34.8 (C-7"), 38.2 (C-8"), 168.7 (C-9").

Rutaenin B (51) A K
ESI-MS: m/z 475 [M+Na]*, 451 [M-H]-.

HR-ESI-MS: 451.1043 [M-H]" (calculated for C24H1909, m/z 451.1023)

[a]o (c 1.0, MeOH): -55.1°

UV (MeOH) Amax (log €) 202 (4.91), 283 (3.88) nm

CD (MeOH) [0]208 +9.5 x 104, [0]230 -7.9 % 10%, [0]254 +1.3 X103, [0]262 -0.9 x 10*

'H-NMR (600 MHz, Acetone-dg+D,0, r.t.) 8: 6.87 (1H, d, J = 2.0 Hz, H-2"), 6.77 (1H, d, J = 8.4
Hz, H-5", 6.70 (1H, dd, J = 2.0, 8.4 Hz, H-6"), 6.67 (1H, d, J = 8.4 Hz, H-5"), 6.62 (1H, d, J = 2.0 Hz,
H-2"), 6.37 (1H, dd, J = 2.0, 8.4 Hz, H-6"), 6.14 (1H, s, H-8), 4.59 (1H, d, J = 7.8 Hz, H-2), 4.50 (1H,
dd, J=1.8, 7.2 Hz, H-7"), 4.03 (1H, dt, J = 5.4, 7.8 Hz, H-3), 3.04 (1H, dd, J = 7.2, 16.2 Hz, H-8"a),
2.85 (1H, dd, J = 1.8, 15.6 Hz, H-8"b), 2.92 (1H, dd, J = 5.4, 16.2 Hz, H-4a), 2.62 (1H, dd, J = 7.8,
15.6 Hz, H-4b).

BC-NMR (151 MHz, Acetone-dg+D20, r.t.) &: 82.4 (C-2), 67.4 (C-3), 29.0 (C-4), 153.3 (C-5),
106.6 (C-6), 152.1 (C-7), 96.6 (C-8), 155.4 (C-9), 106.0 (C-10), 131.1 (C-1, 115.1 (C-2), 1455
(C-3, 145.7 (C-4"), 115.7 (C-5"), 119.7 (C-6"), 134.2 (C-1"), 114.9 (C-2"), 145.8(C-3"), 144.6 (C-4"),

116.0 (C-5"), 118.5 (C-6"), 34.7 (C-7"), 38.2 (C-8"), 168.7 (C-9").
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(4R,8R,95)-4,8-Bis(3,4-dihydroxyphenyl)-3,4,9,10-tetrahydro-5,9-dihydroxy-2H,8H-benzo[1,2-b:3,4

-b'ldipyran-2-one (52) ¥ HAHE

ESI-MS: m/z 475 [M+Na]*, 451 [M-H]".

[o]o (c 1.0, MeOH): +35.8°

UV (MeOH) Amax (l0g €) 204 (4.96), 284 (4.04) nm

CD (MeOH) [0]211 +1.0 x 105, [0]220 -2.1 X 10%, [0]a4s +1.4 x 10, [0]267 -8.5 x 103

IH-NMR (600 MHz, Acetone-ds+D20, r.t.) &: 6.87 (1H, d, J = 2.0 Hz, H-2), 6.77 (1H, d, J = 7.8
Hz, H-5%, 6.71 (1H, dd, J = 2.0, 7.8 Hz, H-6"), 6.67 (1H, d, J = 8.4 Hz, H-5"), 6.64 (1H, d, J = 2.0 Hz,
H-2"), 6.40 (1H, dd, J = 2.0, 8.4 Hz, H-6"), 6.23 (1H, s, H-8), 4.64 (1H, d, J = 7.8 Hz, H-2), 4.42 (1H,
d, J= 7.2 Hz, H-7"), 4.04 (1H, dt, J = 5.4, 7.8 Hz, H-3), 3.02 (1H, dd, J = 7.2, 15.6 Hz, H-8"a), 2.89
(1H, dd, J = 5.4, 16.2 Hz, H-4a), 2.86 (1H, dd, J = 1.8, 15.6 Hz, H-8"b), 2.64 (1H, dd, J = 7.8, 16.2
Hz, H-4b).

13C-NMR (151 MHz, Acetone-ds+D,0, rt.) 5: 83.6 (C-2), 68.9 (C-3), 28.6 (C-4), 152.7 (C-5),
108.0 (C-6), 155.6 (C-7), 100.6 (C-8), 156.5 (C-9), 102.3 (C-10), 132.6 (C-1), 115.8 (C-2), 147.1
(C-3"), 147.1 (C-4), 116.9 (C-5"), 120.5 (C-6'), 135.7 (C-1"), 115.9 (C-2"), 147.1 (C-3"), 145.9 (C-4"),
117.2 (C-5"), 120.0 (C-6"), 35.9 (C-7"), 39.1 (C-8"), 171.1 (C-9").

(4S,8R,95)-4,8-Bis(3,4-dihydroxyphenyl)-3,4,9,10-tetrahydro-5,9-dihydroxy-2H,8H-benzo[1,2-b:3,4

-b'Jdipyran-2-one (53) FEHH AN K
ESI-MS: m/z 475 [M+Na]*, 451 [M-H]-.

[a]b (¢ 1.0, MeOH): -21.6°

UV (MeOH) Amax (l0g €) 204 (4.93), 285 (4.00) nm

CD (MeOH) [0]203-9.8 x 10, [0]220 +4.7 % 10%, [0]249 -4.8 x 103, [0]284 +1.4 x 10*

IH-NMR (600 MHz, Acetone-ds+D;0, r.t.) &: 6.86 (1H, d, J = 2.0 Hz, H-2), 6.77 (1H, d, J = 7.8
Hz, H-5'), 6.70 (1H, dd, J = 2.0, 7.8 Hz, H-6'), 6.66 (1H, d, J = 8.4 Hz, H-5"), 6.64 (1H, d, J = 2.0 Hz,
H-2"), 6.37 (1H, dd, J = 2.0, 8.4 Hz, H-6"), 6.22 (1H, s, H-8), 4.61 (1H, d, J = 7.8 Hz, H-2), 4.41 (1H,
dd, J= 1.6, 7.2 Hz, H-7"), 4.04 (1H, dt, J = 5.4, 7.8 Hz, H-3) , 3.03 (1H, dd, J = 7.2, 16.2 Hz, H-8"a),
2.97 (1H, dd, J = 5.4, 16.2 Hz, H-4a), 2.86 (1H, dd, J = 1.8, 16.2 Hz, H-8"b), 2.57 (1H, dd, J = 7.8,
16.2 Hz, H-4b).
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13C-NMR (151 MHz, Acetone-ds+D;0, rt.) &: 82.6 (C-2), 67.2 (C-3), 28.1 (C-4), 151.3 (C-5),
106.5 (C-6), 154.1 (C-7), 99.2 (C-8), 155.3 (C-9), 101.2 (C-10), 131.2 (C-1), 115.1 (C-2), 145.5
(C-3), 145.7 (C-4"), 115.6 (C-5'), 119.6 (C-6'), 134.4 (C-1"), 114.9 (C-2"), 145.8 (C-3"), 144.5 (C-4"),
115.9 (C-5"), 118.4 (C-6"), 34.5 (C-7"), 37.8 (C-8"), 168.7 (C-9").

(2R,35,10R)-2,10-Bis(3,4-dihydroxyphenyl)-3,4,9,10-tetrahydro-3,5-dihydroxy-2H,8H-benzo[1,2-b:

3,4-b'ldipyran-8-one (54) FHE K

ESI-MS: m/z 475 [M+Na]*, 451 [M-H]-.

[a]o (¢ 1.0, MeOH): -194.0°

UV (MeOH) Lmax (l0g &) 203 (4.95), 283 (3.91) nm

CD (MeOH) [0]207+6.2 x 10%, [0]231 -1.2 x 105, [0]s6 +1.6 X 10* [0]262 -1.5 x 10

IH-NMR (600 MHz, Acetone-dg+D:0, r.t.) &: 6.84 (1H, d, J = 2.0 Hz, H-2), 6.74 (1H, d, J = 7.8
Hz, H-5'), 6.66 (1H, dd, J = 2.0, 7.8 Hz, H-6"), 6.62 (1H, d, J = 8.4 Hz, H-5"), 6.56 (1H, d, J = 2.0 Hz,
H-2"), 6.35 (1H, dd, J = 2.0, 8.4 Hz, H-6"), 6.24 (1H, s, H-6), 4.63 (1H, d, J = 7.8 Hz, H-2), 4.43 (1H,
brd, J = 6.6 Hz, H-7"), 4.01 (1H, dt, J = 5.4, 7.8 Hz, H-3), 3.02 (1H, dd, J = 6.6, 15.6 Hz, H-8"a),
2.87 (1H, dd, J = 1.8, 15.6 Hz, H-8"b), 2.87 (1H, dd, J = 5.4, 16.2 Hz, H-4a), 2.58 (1H, dd, J = 7.8,
16.2 Hz, H-4b).

3C-NMR (151 MHz, Acetone-dg+D;0, rt.) 3: 82.1 (C-2), 67.4 (C-3), 28.1 (C-4), 156.1 (C-5), 96.0
(C-6), 151.6 (C-7), 105.2 (C-8), 152.5 (C-9), 105.4 (C-10), 131.4 (C-1), 114.6 (C-2'), 145.5 (C-3),
1455 (C-4), 115.7 (C-5'), 119.2 (C-6"), 134.3 (C-1"), 114.7 (C-2"), 145.7 (C-3"), 144.5 (C-4"), 115.9
(C-5"), 118.4 (C-6"), 34.1 (C-7"), 37.8 (C-8"), 169.0 (C-9").

Rhinchoin la (55) %86 H kAR
ESI-MS: m/z 475 [M+Na]*, 451 [M-H]-.

HR-ESI-MS: 451.1011 [M-H]" (calculated for C24H190g, m/z 451.1023)

[o]o (c 1.0, MeOH): -12.2°, [a]ob (¢ 1.0, Acetone-H,0 1:1): -12.0°

UV (MeOH) Amax (log €) 203 (4.91), 282 (3.87) nm

CD (MeOH) [0]211-6.3 x 10%, [0]220 +3.5 x 10%, [0]2s1 -7.5 x 103 [0]261 +1.1 x 10%
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IH-NMR (600 MHz, Acetone-dg+D20, r.t.) : 6.72 (1H, d, J = 2.0 Hz, H-2), 6.61 (1H, d, J = 8.4
Hz, H-5), 6.41 (1H, dd, J = 2.0, 8.4 Hz, H-6"), 6.60 (1H, d, J = 2.0 Hz, H-2"), 6.69 (1H, d, J = 8.4 Hz,
H-5"), 6.40 (1H, dd, J = 2.0, 8.4 Hz, H-6"), 6.25 (1H, s, H-6), 4.71 (1H, d, J = 7.2 Hz H-2), 4.35 (1H,
brd, J = 6.6 Hz, H-7"), 3.98 (1H, dt, J = 5.4, 7.2 Hz, H-3), 3.01 (1H, dd, J = 6.6, 15.6 Hz, H-8"a),
2.82 (1H, dd, J = 1.8, 15.6 Hz, H-8"b), 2.78 (1H, dd, J = 5.4, 16.8 Hz, H-4a), 2.58 (1H, dd, J = 7.2,
16.8 Hz, H-4b).

13C-NMR (151 MHz, Acetone-ds+D;0, rt.) &: 82.1 (C-2), 67.3 (C-3), 27.7 (C-4), 156.1 (C-5),
95.9 (C-6), 151.5 (C-7), 105.1 (C-8), 152.4 (C-9), 105.3 (C-10), 131.1 (C-1'), 114.7 (C-2), 145.3
(C-3), 145.2 (C-4"), 115.6 (C-5'), 118.9 (C-6"), 134.6 (C-1"), 114.8 (C-2"), 145.7 (C-3"), 144.5 (C-4"),
115.9 (C-5"), 118.8 (C-6"), 34.4 (C-7"), 37.8 (C-8"), 169.0 (C-9").

Apocynin A (56) kK
ESI-MS: m/z 467 [M-HT-

[a]o (¢ 1.0, MeOH): -169.1°

UV (MeOH) Amex (l0g €) 203 (4.87), 280 (3.70) nm

CD (MeOH) [0]208+8.4 x 10%, [0]230 -1.1 X 10, [0]56 +7.5 X 10 [0]2s2 -7.5 x 103

IH-NMR (600 MHz, Methanol-ds, r.t.) &: 6.60 (1H, d, J = 7.8 Hz, H-5"), 6.50 (1H, d, J = 2.4 Hz,
H-2"), 6.41 (1H, dd, J = 2.4, 7.8 Hz, H-6"), 6.34 (2H, s, H-2'6"), 6.18 (1H, s, H-6), 4.64 (1H, d, J =
6.0 Hz, H-2), 4.45 (1H, dd, J = 1.2, 6.6 Hz, H-7"), 4.03 (1H, dt, J = 5.4, 6.0 Hz, H-3), 3.06 (1H, dd, J
= 6.6, 15.6 Hz, H-8"a), 2.86 (1H, dd, J = 1.2, 15.6 Hz, H-8"0), 2.79 (1H, dd, J = 5.4, 16.8 Hz, H-4a),
2.59 (1H, dd, J = 6.0, 16.8 Hz, H-4b).

3C-NMR (151 MHz, Methanol-da, r.t) &: 83.3 (C-2), 68.8 (C-3), 28.2 (C-4), 157.7 (C-5), 97.0
(C-6), 153.0 (C-7), 106.5 (C-8), 153.7 (C-9), 106.6 (C-10), 132.2 (C-1'), 107.5 (C-2"), 147.7 (C-3),
134.8 (C-4"), 147.7 (C-5"), 107.5 (C-6"), 135.9 (C-1"), 115.9 (C-2"), 147.1 (C-3"), 145.9 (C-4"), 117.2
(C-5"), 120.0 (C-6"), 36.0 (C-7"), 39.3 (C-8"), 171.5 (C-9").

Procyanidin B3 (57) HHAH K

ESI-MS: m/z 579 [M+H]*, 577 [M-H]-.
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[o]o (¢ 1.0, MeOH): -261.0°

UV (MeOH) Amax (log €) 205 (5.02), 281 (3.88) nm

CD (MeOH) [0]212-2.5 x 105, [0]232 -8.3 X 104, [0]254 +1.3 x 103, [0]270 +2.2 x 103

'H-NMR (600 MHz, Acetone-ds+D0, r.t.) &:

Rotamer A

Upper unit, 4.22 (d, J = 9.0 Hz, H-2), 4.39 (m, H-3), 4.39 (m, H-4), 5.90 (d, J = 2.4 Hz, H-6), 5.77
(d, J =2.4 Hz, H-8), 6.76 (d, J = 1.8 Hz, H-2", 6.64 (d, J = 8.4 Hz, H-5"), 6.44 (dd, J = 1.8, 8.4 Hz,
H-6).

Lower unit, 4.59 (d, J = 7.2 Hz, H-2), 3.80 (dt, J = 5.4, 7.8 Hz, H-3), 2.68 (dd, J = 5.4, 16.2 Hz,
H-4a), 2.48 (dd, J = 7.8, 16.2 Hz, H-4b), 6.14 (s, H-6), 6.63 (d, J = 1.8 Hz, H-2"), 6.66 (d, J = 7.8
Hz, H-5'), 6.20 (dd, J = 7.8, 1.8 Hz, H-6).

Rotamer B

Upper unit, 4.32 (d, J = 9.6 Hz, H-2), 4.51 (m, H-3), 4.51 (m, H-4), 5.81 (m, H-6), 5.81 (M, H-8),
6.94 (d, J = 1.8 Hz, H-2"), 6.77 (m, H-5'), 6.77 (M, H-6")

Lower unit, 4.65 (d, J = 7.2 Hz, H-2), 4.00 (dt, J = 5.4, 8.4 Hz, H-3), 2.86 (dd, J = 5.4, 16.2 Hz,
H-4a), 2.55 (dd, J = 8.4, 16.2 Hz, H-4b), 6.02 (s, H-6), 7.00 (d, J = 1.8 Hz, H-2'), 6.74 (d, J = 8.4
Hz, H-5'), 6.82 (dd, J = 8.4, 1.8 Hz, H-6").

Procyanidin B2 (58) &k K

ESI-MS: m/z 579 [M+H]*, 577 [M-H]-.

[a]o (c 1.0, MeOH): +43.6°

UV (MeOH) Amax (log €) 205 (5.09), 280 (3.97) nm

CD (MeOH) [0]204-1.1 x 105, [0]215 +9.5 x 104, [0]233 +3.3 x 104, [0]276 +4.4 x 103

'H-NMR (600 MHz, Acetone-de+D-0, r.t.) 5: Upper unit, 5.04 (br s, H-2), 3.91 (s, H-3), 4.60 (br s,
H-4), 5.89-5.98 (H-6), 5.89-5.98 (H-8), 6.66-6.95 (H-2’), 6.66-6.95 (H-5"), 6.66-6.95 (H-6");
Lower unit, 4.80 (br s, H-2), 4.05 (m, H-3), 2.71 (brd, J = 13.8 Hz, H-4a), 2.54 (brd, J = 13.8 Hz,
H-4b), 5.89-5.98 (H-6), 6.66-6.95 (H-2"), 6.66-6.95 (H-5'), 6.66-6.95 (H-6").
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Prodelphinidin B3 (59) 84
ESI-MS: m/z 593 [M-HT"

[a]o (c 1.0, MeOH): -276.5°

UV (MeOH) Amax (log €) 205 (5.04), 280 (3.69) nm

CD (MeOH) [0]213-3.0 x 10°, [0]238 -7.1 x 10*

H-NMR (600 MHz, Methanol-dg, r.t.) &:

Rotamer A

Upper unit, 4.42 (d, J = 8.4 Hz, H-2), 4.35 (dd, J = 8.4, 9.6 Hz, H-3), 4.22 (d, J = 9.6 Hz, H-4),
5.89 (d, J = 2.4 Hz, H-6), 5.74 (d, J = 2.4 Hz, H-8), 6.35 (s, H-2', 6); Lower unit, 4.65 (d, J = 7.2 Hz,
H-2), 3.83 (dt, J = 5.4, 7.2 Hz, H-3), 2.67 (dd, J = 5.4, 16.2 Hz, H-4a), 2.49 (dd, J = 7.2, 16.2 Hz,
H-4b), 6.52 (s, H-6), 6.51 (d, J = 1.8 Hz, H-2"), 6.60 (d, J = 7.8 Hz, H-5"), 6.10 (dd, J = 1.8, 7.8 Hz,
H-6").

Rotamer B

Upper unit, 4.27 (d, J = 9.0 Hz H-2), 4.50 (dd, J = 7.8, 9.0 Hz H-3), 4.48 (d, J = 7.8 Hz, H-4), 5.83
(d, J = 2.4 Hz, H-6), 5.80 (d, J = 2.4 Hz, H-8), 6.06 (s, H-2', 6"); Lower unit, 4.73 (d, J = 7.2 Hz,
H-2), 4.06 (dt, J = 5.4, 7.2 Hz, H-3), 2.81 (dd, J = 5.4, 16.2 Hz, H-4a), 2.57 (dd, J = 7.2, 16.2 Hz,
H-4b), 5.93 (s, H-6), 6.95 (d, J = 2.4 Hz, H-2"), 6.75 (d, J = 8.4 Hz, H-5'), 6.82 (dd, J = 2.4, 8.4 Hz,

H-6').

Catechin-(4a—8)-epicatechin-(4B—8)-catechin (60) & H Ay

ESI-MS: m/z 889 [M+Na]*, 865 [M-H]~.

[a]o (c 1.0, MeOH): -103.1°

UV (MeOH) Amax (log €) 203 (5.20), 282 (4.09) nm

CD (MeOH) [0]212-2.1 x 105, [0]244 -2.2 x 104, [0]284 -5.4 x 103

'H-NMR (600 MHz, Acetone-ds+D,0, r.t.) 8: Upper unit, 4.45 (1H, d, J = 9.6 Hz, H-2), 4.59

(1H,dd, J = 8.4, 9.6 Hz, H-3), 4.74 (1H, d, J = 8.4 Hz, H-4), 5.83 (1H, d J = 2.4 Hz, H-6), 5.82 (1H,
d, J=2.4Hz, H-8), 7.00 (1H, d, J = 1.8 Hz, H-2"), 6.78 (1H, d, J = 7.8 Hz, H-5"), 6.84 (1H, dd, J =
1.8, 7.8 Hz, H-6"); Middle unit, 5.23 (1H, brs, H-2), 3.94 (1H, br s, H-3), 4.72 (1H, d, J = 1.2 Hz,
H-4), 6.04 (1H, br s, H-6), 7.20 (1H, d, J = 1.8 Hz, H-2"), 6.70 (1H, d, J = 8.4 Hz, H-5", 6.58 (1H,
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dd, J = 1.8, 8.4 Hz, H-6"); Lower unit, 4.87 (1H, d, J = 6.6 Hz, H-2), 4.10 (1H, dd, J = 5.4, 6.6 Hz,
H-3), 2.68 (1H, dd, J = 5.4, 16.2 Hz, H-4a), 2.58 (1H, dd, J = 6.6, 16.2 Hz, H-4b), 5.94 (1H, br s,
H-6), 6.91 (1H, d, J = 1.8 Hz, H-2), 6.71 (1H, d, J = 7.8 Hz, H-5), 6.87 (1H, dd, J = 1.8, 7.8 Hz,
H-6).

13C-NMR (151 MHz, Acetone-de+D20, r.t.) 3: Upper unit, 82.8 (C-2), 72.5 (C-3), 38.2 (C-4),
157.9 (C-5), 97.2 (C-6), 156.9 (C-7), 95.9 (C-8), 156.8 (C-9), 106.2 (C-10), 132.1 (C-1'), 115.9
(C-2"), 145.6 (C-3), 145.3 (C-4"), 115.5 (C-5), 120.5 (C-6"); Middle unit, 76.9 (C-2), 72.3 (C-3),
36.4 (C-4), 156.5 (C-5), 97.0 (C-6), 156.0 (C-7), 106.5 (C-8), 155.6 (C-9), 100.4 (C-10), 132.3
(C-1Y), 115.0 (C-2'), 145.2 (C-3"), 144.8 (C-4'), 115.4 (C-5'), 118.2 (C-6"); Lower unit, 81.5 (C-2),
67.5 (C-3), 27.1 (C-4), 155.1 (C-5), 96.8 (C-6), 155.1 (C-7), 107.2 (C-8), 153.4 (C-9), 100.4 (C-10),
132.0 (C-1'), 114.4 (C-2'), 145.2 (C-3"), 145.1 (C-4'), 115.7 (C-5"), 119.0 (C-6).

(+)-Catechin (61) HfE K
ESI-MS: m/z 289 [M-H].

[a]o (c 1.0, Acetone-H»0 1:1): +11.1°

'H-NMR (600 MHz, Acetone-ds+D-0, r.t.) 8: 6.85 (1H, d, J = 2.0 Hz, H-2"), 6.75 (1H, d, J = 8.4
Hz, H-5", 6.69 (1H, dd, J = 2.0, 8.4 Hz, H-6", 5.98 (1H, d, J = 2.0 Hz, H-6), 5.82 (1H, d, J = 2.0 Hz,
H-8), 4.49 (1H, d, J = 8.4 Hz, H-2), 3.94 (1H, dt, J = 5.4, 8.4 Hz, H-3) , 2.85 (1H, dd, J = 5.4, 15.6
Hz, H-4a), 2.47 (1H, dd, J = 8.4, 15.6 Hz, H-4b).

(+)-Gallocatechin (62) HEf K

ESI-MS: m/z 305 [M-H].

[a]o (c 1.0, Acetone-H,0 1:1): +10.5°

'H-NMR (600 MHz, Acetone-ds+D20, r.t.) 3: 6.42 (2H, s, H-2', 6'), 5.97 (1H, d, J = 2.0 Hz, H-6),
5.81 (1H, d, J = 2.0 Hz, H-8), 4.42 (1H, d, J = 9.0 Hz, H-2), 3.93 (1H, dt, J = 6.0, 9.0 Hz, H-3), 2.83
(1H, dd, J = 6.0, 16.2 Hz, H-4a), 2.45 (1H, dd, J = 9.0, 16.2 Hz, H-4b).
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6'-O-Feruloylsyringin (63) JEH (K

ESI-MS: m/z 571 [M+Na]*, 547 [M-H]-.

HR-ESI-MS: m/z 571.1810 [M+Na]* (calcd for C,7H32012Na, 571.1785)

[o]o (¢ 1.0, MeOH): -46.3°

UV (MeOH) Amax (log €) 220 (4.52), 270 (4.17), 325 (4.13) nm

CD (MeOH) [0]200+1.2 X 10, [0]232 +3.6 X 103, [0]264 +8.5 X 103, [0]321 -9.0 X 103

'H-NMR (600 MHz, Methanol-ds, r.t.) 8: 7.50 (1H, d, J = 15.6 Hz, H-7"), 7.13 (1H, d, J = 1.8 Hz,
H-2"), 7.00 (1H, dd, J = 1.8, 8.4 Hz, H-6"), 6.45 (1H, d, J = 8.4 Hz, H-5"), 6.65 (2H,s, H-3,5), 6.40
(1H, d, J = 15.6 Hz, H-7), 6.25 (1H, d, J = 15.6 Hz, H-8"), 6.19 (1H, dt, J = 5.4, 15.6 Hz, H-8), 4.68
(1H, d, J = 8.4 Hz, H-1), 4.36 (2H, d, J = 4.2 Hz, H-6"), 4.15 (2H, dd, J = 1.2, 5.4 Hz, H-9), 3.88
(3H, s, OCHs), 3.81 (6H, s, OCHsx2), 3.52 (1H, t, J = 8.4 Hz, H-2'), 3.39-3.46 (3H, m, H-3', 4', 5.

13C-NMR (151 MHz, Methanol-ds, r.t.) 8: 136.2 (C-1), 155.4 (C-2,6), 106.0 (C-3,5), 136.1 (C-4),

132.1 (C-7), 130.6 (C-8), 64.4 (C-9), 105.9 (C-1)), 76.3 (C-2'), 78.6 (C-3"), 72.7 (C-4'), 76.5 (C-5'),
65.3 (C-6), 128.5 (C-1"), 112.4 (C-2"), 150.2 (C-3"), 151.5 (C-4"), 117.3 (C-5"), 125.1 (C-6"), 147.7
(C-7"), 116.1 (C-8"), 169.7 (C-9"), 57.7 (OCHsx2), 57.3 (OCHj3).

p-Coumaric acid (64) H kK

ESI-MS: m/z 163 [M-H]".
IH-NMR (600 MHz, Methanol-da, r.t) 7.59 (1H, d, J = 15.6 Hz, H-7), 7.44 (2H, d, J = 8.4 Hz,
H-2,6), 6.80 (2H, d, J = 8.4 Hz, H-3,5), 6.27 (1H, d, J = 15.6 Hz, H-8).

trans-Ferulic acid (65) kK

ESI-MS: m/z 193 [M-H]".

IH-NMR (600 MHz, Methanol-d, r.t.) &: 7.59 (1H, d, J = 16.2 Hz, H-7), 7.17 (1H, d, J = 2.0 Hz,
H-2), 7.05 (1H, dd, J = 2.0, 7.8 Hz, H-6), 6.80 (1H, d, J = 7.8 Hz, H-5), 6.30 (1H, d, J = 16.2 Hz,
H-8), 3.88 (3H, s, OCHs).
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Caffeic acid (66) AR
ESI-MS: m/z 179 [M-H]-.

IH-NMR (600 MHz, Methanol-ds, r.t.) 8: 7.52 (1H, d, J = 15.6 Hz, H-7), 7.03 (1H, d, J = 2.4 Hz,
H-2), 6.92 (1H, dd, J = 2.4, 8.4 Hz, H-6), 6.77 (1H, d, J = 8.4 Hz, H-5), 6.21 (1H, d, J = 15.6 Hz,
H-8).

Chlorogenic acid (67) JHE &K
ESI-MS: m/z 179 [M-H]-.

IH-NMR (600 MHz, Methanol-ds, r.t.) 8:7.55 (1H, d, J = 16.2 Hz, H-7'), 7.04 (1H, d, J = 1.8 Hz,
H-2Y, 6.95 (1H, dd, J = 1.8, 8.4 Hz, H-6"), 6.77 (1H, d, J = 8.4 Hz, H-5'), 6.25 (1H, d, J = 16.2 Hz,
H-8Y, 5.32 (1H, dt, J = 4.2, 8.4 Hz, H-5), 4.16 (1H, dt, = 3.0, 5.4 Hz, H-3), 4.72 (1H, dd, J = 3.0,
8.4 Hz, H-4), 2.21 (1H, m, H-6a), 2.07 (1H, dd, J = 8.4, 12.6 Hz, H-6b), 2.17 (1H, dd, J = 3.0, 14.4
Hz, H-2a), 2.04 (1H, dd, J = 5.4, 14.4 Hz, H-2b).

5-0-p-Coumaroylquinic acid (68) EH K

ESI-MS: m/z 337 [M-HJ-.

[a]b (¢ 1.0, MeOH): -44.1°

UV (MeOH) Amax (l0g £) 210 (4.12), 226 (4.09), 312 (4.32) nm

IH-NMR (600 MHz, Methanol-ds, r.t.) 8: 7.62 (1H, d, J = 15.6 Hz, H-7"), 7.46 (2H, d, J = 9.0 Hz,
H-3', 5, 6.80 (2H, d, J = 9.0 Hz, H-2', 6'), 6.32 (1H, d, J = 15.6 Hz, H-8), 5.33 (1H, m, H-5), 4.16
(1H, m, H-3), 3.71 (1H, dd, J = 3.0, 8.4 Hz, H-4), 1.98-2.20 (4H, m, H-2,6).

Phellolactone (69) A=
ESI-MS: m/z 297 [M-H]~.

[a]o (c 1.0, MeOH): +4.0°
UV (MeOH) Amax (log €) 201 (4.27), 220 (4.24), 264 (4.02), 294 (3.82) nm
'H-NMR (600 MHz, Methanol-da, r.t.) 8: 7.60 (1H, dd, J = 2.0, 8.4 Hz, H-6'), 7.58 (1H, d, J = 2.0
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Hz, H-2'), 6.85 (1H, d, J = 8.4 Hz, H-5"), 4.54 (1H,s, H-2), 4.42 (1H, d, J = 11.4 Hz, H-53a), 4.38 (1H,
d, J = 11.4 Hz, H-5b), 4.40 (1H, d, J = 10.8 Hz, H-4a), 4.25 (1H, d, J = 10.8 Hz, H-4b), 3.90 (3H, s,
OCHa).

Vittarilide A (70) B K

ESI-MS: m/z 339 [M-H]~.

[o]b (c 1.0, MeOH): +44.3°

UV (MeOH) Amax (log €) 217 (4.23), 244 (4.01), 300 (4.10), 328 (4.21) nm

IH-NMR (600 MHz, Acetone-ds, r.t.) &: 7.58 (1H, d, J = 16.2 Hz, H-8'), 7.16 (1H, d, J = 1.8 Hz,
H-2'), 7.04 (1H, dd, J = 1.8, 8.4 Hz, H-6"), 6.86 (1H, d, J = 8.4 Hz, H-5"), 6.30 (1H, d, J = 16.2 Hz,
H-8) , 4.61 (1H, dd, J = 4.8, 6.6 Hz, H-4), 4.48 (1H, t, J = 4.8 Hz, H-3), 4.45 (1H, dd, J = 3.0, 11.4
Hz, H-6a), 4.32 (1H, dd, J = 6.6, 11.4 Hz, H-6b), 4.33 (1H, d, J = 4.8 Hz, H-2), 4.29 (1H, dt, J = 3.0,
6.6 Hz, H-5).

Citrusin C (71) H K
ESI-MS: m/z 349 [M+Na]*.

[a]o (¢ 1.0, MeOH): -55.5°

UV (MeOH) Amax (l0g £) 202 (4.58), 225 (3.87), 278 (3.36) nm

IH-NMR (600 MHz, Methanol-da, r.t.) &: 7.08 (1H, d, J = 8.4 Hz, H-6), 6.82 (1H, d, J = 1.8 Hz,
H-3), 6.72 (1H, dd, J = 1.8, 8.4 Hz, H-5), 5.94 (1H, ddt, J = 6.6, 9.6, 16.8 Hz, H-8), 5.05 (1H, dd, J =
1.8, 16.8 Hz, H-9a), 5.03 (1H, dd, J = 1.8, 9.6 Hz, H-9b), 4.83 (1H, d, J = 7.8 Hz, Glc-1), 3.86 (1H,
dd, J = 1.8, 12.0 Hz, Glc-6a), 3.68 (1H, dd, J = 4.8, 12.0 Hz, Glc-6b), 3.43-3.49 (2H, m, Glc-2,3),
3.37-3.38 (2H, m, Glc-4,5), 3.32 (2H, d, J = 6.6 Hz, H-7), 3.83 (3H, 5, OCH).

13C-NMR (151 MHz, Methanol-ds, rt.) &: 137.2 (C-1), 114.9 (C-2), 151.6 (C-3), 147.1 (C-4),
119.1 (C-5), 122.9 (C-6), 41.6 (C-7), 139.8 (C-8), 116.7 (C-9), 103.9 (Glc-1), 75.7 (Glc-2), 78.6
(Glc-3), 72.1 (Glc-4), 79.0 (Glc-5), 63.3 (Glc-6), 57.5 (OCHs).
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

=X E a5

Bakuchiol
A3,2-Hydroxylbakuchiol
A',3-Hydroxylbakuchiol
12,13-Diolbakuchiol
Bavachinin
Bavachin
Bakuflavanone
Neobavaisoflavone
Corylin

Corylifol A
8-Prenyldaidzein
Daidzein
Bakuisoflavone
Daidzin
Isobavachalcone
Corylifol B
Bavachalcone
Corylifol C
Neoschaftoside
Isoschaftoside
Schaftoside
Poralidin

Psoralen

Isopsoralen
Cnidioside A

Psoralenoside
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

53.

54,

Isopsoralenoside

Psoralic acid O-glucopyranoside
Isopaoralic acid O-glucopyranoside
Isopaoralic acid O-glucopyranoside
p-Hydroxybenzoic acid

Uridine

Uracil
1-Methyl-2-[(Z)-6-undecenyl]-4(1H)-quinolone
1-Methyl-2-[(4Z,7Z)-4,7-tridecadienyl]-4(1H)-quinolone
1-Methyl-2-undecyl-4(1H)-quinolone
Evocarpine

Dihydroevocarpine
1-Methyl-2-tetradecyl-4(1H)-quinolone
1-Methyl-2-pentadecyl-4(1H)-quinolone
Rutaecarpine

Rhetsinine

Evodiamine

Limonin

Evodol

Hyperoside
Isorhamnetin-3-O-glucopyranoside
Isorhamnetin-3-O-galactopyranoside
Isorhamnetin 3-O-rutinoside

Rutaenin A

Rutaenin B

(4R,8R,95)-4,8-Bis(3,4-dihydroxyphenyl)-3,4,9,10-tetrahydro-5,9-dihydroxy-2H,8H-benzo[1,2-

b:3,4-b"ldipyran-2-one

(4S,8R,95)-4,8-Bis(3,4-dihydroxyphenyl)-3,4,9,10-tetrahydro-5,9-dihydroxy-2H,8H-benzo[1,2-

b:3,4-b"ldipyran-2-one

(2R,3S,10R)-2,10-Bis(3,4-dihydroxyphenyl)-3,4,9,10-tetrahydro-3,5-dihydroxy-2H,8H-benzo[1,
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55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

2-b:3,4-b"ldipyran-8-one
Rhinchoin la

Apocynin A
Procyanidin B3
Procyanidin B2
Prodelphinidin B3

Catechin-(4a—8)-epicatechin-(4p—8)-catechin

(+)-Catechin
(+)-Gallocatechin
6'-O-Feruloylsyringin
p-Coumaric acid
trans-Ferulic acid

Caffeic acid

Chlorogenic acid
5-O-p-Coumaroylquinic acid
Phellolactone

Vittarilide A

Citrusin C
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