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KR~ & DAERBERENER 7y OBRBAFFEIT RS E TRAIITDA TR Y, EXmT—
NMEEW O R, NEOEEMRBIZKESHERL TWS. EFELE LTHWLRT
WAILEMD L NRIWERTH D Z LTz, #FE 30 FERICHRCHRERN & 72
STALEMIZBNT Y, ZOK) 40% NRIEWZED LD, b LIIRRMEZ > — NMeath &
LTRHENEZHDTHHYMAT, 7ua~x T 7 44— W HEEFREIIEEORIT
PERE DRI EN TS L, 1 TH HPLC Z AW, 2y BRI m4E Kigs dE4
DHHIL, ZIVE TR R 2 BT UED B S T2l IOV T H, IR
BTHZENTED., LoT, HHOHEMBIOEEIN-FEEZISAL, K- LIE
Y — MEEWMOBEERZIT ) Z LITEHEML Y — R, U — NMEAHORRITHB W TIEFIZ
FERTHLEEZERDND. £z, A TR EMLOEA TS ARIZBWNT, THE
TR BT 2 AR08 BEE T h 2 HUBLAEN 2 /R B REME R D BRI SR E RS K
L, KB BERREAER AT 2 A% 7 7RO IT=— X0 &0,

RIS OIRRLIEIZ OV T E K BTN THhR T\ b —J5, fEERIER S 7=
FEIZLPAFTERWVWERS, BEOMRPEETH L LV oBlhNG, EHITE< 22
Mmolz. LLRBG, ML > TUIFFEFICHERBE TH L Z &b, BIREWAR
BREMEZ BT LW EEH L WD alfEMEEEm». 2 LT, BT L0 EHELE L
THRIAT 22 L &Rt & LIMgE 138700, EIRMG U — MEGWIRBRIFR L W 5 BRI
BWTIE, EMNERPIEEECHD Z LIFRMEE T b, 22T, TxOHEETILZ
NETIZAT 4T NANTITU—MREEL, ERAMEYOF THRICHETICER L, BAK
OB EIT - CE T2, TNOORERND, TEEITRORE L (T B e - oL ESE
BEEREME A BT 2L EWEE A L TR Y, FllEREREMEREM ORRIERE LTAHTH
L2 ENHLMNE o TERYY

ZITEBRIFAT TN T T U—DH T, FEHNDLZOMWRA DL FREEE AT
PALEMINHAE SN TWD T, BIZBWTINFFEN T T W IR FFIAEY) 28R
L, BARGOWREEIToT. £, HREITHIICYU > TL, ZHETHERE ST
NS DD, WEOHEND L TP EGRKFTEE L B 2 BILD M DS 2 HEEE T
HZ LT, L0FBMEOEVMEEYORR ZRHAT-. LT, b % HEER L OREEF
Bri, AZ=UApiEEEdad & U AR 41T 5 2 & ¢, FrflERL > —
NG ORE 21T - 7.

1) #APEA T A F /% (Cananga odorata) 1658 : N> LA T BHEMA TZ A4 T2 )
X (Cananga odorata) {EEIX X A fGAIKD 1 D TH Y, BIE, HEEFEEL L THONTE
2. £, IO EONIEHEIT et A e L THASI TV, EHROEGHKD &
LTI, Zz=nA7a ) A4 R, BEOBEAFTAXCERERY RENLIEIT VA
R7g ERMEINTNDTO UL b, ZRETICA Z04 T2 ) FEHOREICH
WTEZ S HEIN TS —FHT, FREIEAIEE LTHOWLILTWAIER O S ARSI



BT 28 EIT RSN TEH T, AWM HITOILTWRW. 22T, A 5K
HBLOAT 4T N7 T UMD L LT MeOH fiHH =¥ A Z{Ek L, Fix DR
V- T hFEE LT A, v T AAT /) —~<H3¥ B16 melanoma 4AS HfRIZR 1T 5 A
T = UABIIHRIERB KOV R—=2B iR HEFERR R O, 202 b, AR
e 28T 2R O ~@iiE Y 77y, EAXZT ANy, BIOE Ty
DIANTRE L EZ, GHMS DEREIT-oT-. TOME, 17 MOBEMLEHmLE L Hi22
FOFHY 7B 6 MOFMT N A4 REHBELT-. FHkDIIA 70472 )
XDOFHIHRAT, V7 F % canangalignanl BE O II(1 BEL W 2), £LTT A/
A K% canangaterpene I-VI (3-8) L 4 L, Db FMESEAPE L7z (Figurel). Wiz, 556
NIALEWIZDONT, AT = AERIMEIER B OV F— 2B cRERLEEH OB %
Tolz. ZORE, EAXFTARVENMURE THERA T = ARRIHER 2R3 59503
HENErole, ZNHEDEAXRTANRUEX, AT = ARIHIERRS E LTHWS
NTWABT AT F L, RECIEEZRT L LB, BREICBWTHIZEA L
Mt Z RS o Te. Fz, BABSTIZINZ canangalignan 1 (1) 75 OFFE(LIC L V55
NIAEAMICRB O THIEOREZITH 2 & T, fix OMEEMEHEZA LN E Lz, N
2T, B TNALUFHEKR 35,10, BEIO 11 K7 TR A KFE28-25 [IHERT L K—
ZARITHRAEEAZ R L. B CH, W 7= A NEEETHLAEW 3,10, BXLO 11
T ~aANVEEGTDH 4 7o vun ANV ERTSH 5 LN, LVIREECHE M
EEEER L, RIS L CHW =7 e a X VB E RIREE D ICs HZ2 /R L1z, 7 7R
J A RHEIZBWTCE, #iEHRIZ 1 2OT IV VEEET D7 TR A NEHER 22 B biK
RECHEEEZ R LI —FT, 7UVEER I 2VMEEY 18 ICIXIEEDOWEI N R o,
TR 2 OFT DAY 23 ITIEEEN A DR E, BRGE REETE R B & P
LE LTz,



Glc = B-D-glucopyranoside

Figure 1. New constituents (1-8) from the flower buds of C. odorata.

2) A EHELIL I VSHEE (Nelnbo nucifera, TEEI L OZEE) : /N A (V. nucifera) 1I/~A
FHomEsn DA v R, FEFEORBSZEAKETRTHL. REFTL L ar LT
iz s, ZofiEidibmEE s LTHWSLND., ZOREIER N AR ERET U7
Hisk TS 72 E OISR & L TASFIH SN TV A, £, IEHOE A & LT

TIHRIAR, TERLTZ o BT Ve R, BEXORCUALL X2 VT viad R
WG ST D, M) 2 o PEERERS, 1688, L, Fi+, £ L THRO MeOH it — % %
IZBNWT, 4170470 FIERERBRICHE YDA ) —=2 T %3 L& 2 A, 1EH
BB X OIER MeOH fliH =% ATH B2 A 7 =V AERHITER 34 5 iz, BLRGERN 2 &I,
TEERIH = & A XZEE I, SR A T = AERIHIER R A bz, 22T, #EE
BTN A RGN A T = ARIEWERZ 6T 2 &%, BB IOER»LOEH
o DIRR HAToT2. FORER, EILEX Y 6 o7 A HuA K 27, 29, 30, 32, 35, B&
O 37 BB L7z, £7o, BAEDOROERE L RO HEZ G, EEORSRER 1T 72,

ZORER, LD DR O 6 FEOT VA a A REGIZIZ, | EOFHRT Ve A K 26
BLO 5 MoBEMT Va4 K 28, 31, 33, 34, BLO 36 ZHEELZ. BoNT-HoD
AT = ERINRER ORI 21T o728 2 A, NP ATFNVEREGT LT RV 0 BT
NAaA RPEESRIMEWERZ2RTZ ENHLMNE o7z, WIC, BEEEIEFEBIFZE A H
reL, A%V BT aA ROGREGERTEZHNTITY, TAbLDAT =
VERANHIE R ORRET 21T o 7.
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Figure 2. Isolated constituents (26-37) from N. nucifera.

3) HERESSHE (Hemerocallis fulva var. kwanso, H. flava, H. minor) : 2 23/ ¥ FHEH U A
U 7RIS HE & i3, i, B, BROHPERETIEIZDOEL A -7 OM
ZHAT 572, ARICAVWLNTWS., F, Wl TIIERZ SET DERND 2R
ELTBARINTWS. WO Z N F TIZY ALY (Hemerocallis fulva var. kwanso) HEX &
D, ixDT7 IR I)A K, RITNAXy, AT RPFR=r, BEIWY -7 7 % LBREHE
EHICHT 2B LG 72 EHEE, SN TWD 720 Lo LR s, BERICEL
THERRINTND—FHT, BERPIZEME L THRDILTO A IEEHE AR B3 % #
B3, FERFEBIEEICOWTHEMRE SN TRV, MA T, EiET v h e REZ
INETEAMIANWLGNTELINERI 7 570~ N7 T7 7 4 —TORBETIARAIEETH Y,
WA T bhrv< b 757 4 —=IZBOWTORFEO/NS S D, SN #ETH-7Z. £ 2
T, PR v~ 827 Z 7 ¢ —, HILIC (Hydrophilic Interaction Chromatography) % 7
Lz iz HPLC, £ LTA Ao _T 2 IS L72K 100% SR TOWFRL 7 L7 n~ b
774 —&IEHAL, BSOS EMmIET Va4 NEAZESNICEEETSZ LT, L
HHEOBWMEEMEEDL Z ENTEX DO TRV EE 2, TEPESEHE (Hemerocallis
fulva var. kwanso, H. flava, H. minor) #2#1& L THW, HEEZIT-72. ZORE, X7 14
VNER G 7T MOBMLEME L HIT T MOFRT A u A N 21-27 & B,
EERET H Z ENTE 2. FHLEWIIY AL 7V OFZICEH /e, hemerocallisamine 1
—VII(21—27) &ms LIz, B HICEW T,  hemerocallisamine I (21) 13 HEH T
Eue—VREAT LNV I VBEHEERTHY, HEULAERHRE SN TWRNE LWL
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Figure 3. New constituents (49-55) from the flower buds of daylily.
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w2 HAPEA T AT /% (Canangaodorata) TEIEDAEAIEEERR Sy

B SAROME - B

BAFEA T AT XOWEGEN (4.0 kg) Z MeOH (10 L) T 3 [HIZARERHL L,
MeOH fhiHi = 2 (1575.0 g, 39.4%) %1%7-. Z® MeOH =% 2 % EtOAc & H.0 (1:1)
T/HBl L, EtOAC B1THE (52.09,9.8%) & H.0 BITER%157-. & 512 H.0 B1T#5% n-BuOH
& H0 (1:1) T4fd L, n-BuOH #4758 (100.0 g, 18.8%) & H.O #47H6 (58.0 g, 10.9%) %15
7. EtOAc 3 XU n-BuOH BATESZNEM, WAL YV A TN AT b a~ NI 7 4 =KD
WitH HPLC Z W TR D IR Lo BT 5 2 L1k v, 2 FEOFHLY 7 J 2 canangalignan 1
(1, 0.052 %) FB LN 11 (2, 0.0015 %), 5 FEOFHE T L~/ A RFFHEIK  canangaterpene I (3,
0.0012%), 11 (6, 0.00087 %), 111 (7, 0.00061 %), IV (4, 0.0014 %), V (5, 0.0008%), VI (8, 0.0027%),
ZHEE MEERET S L L b, 1 FOBEF Y 72 (1R,25)-1,2-dihydro-5,6-dihydroxy-1-(4-
hydroxyphenyl)-2,3-naphthalenedicarboxylic acid 2,3-bis(10-canangafruiticoside A) ester (9,
0.0038 %) ©, 8 FEDBE&I T L2 ) A K (E)[(1R3R,5S,65,85)-6-hydroxy-1,3-dimethoxy-2-
oxaspiro[4.5]decan-8-ylmethyl] caffeate (10, 0.0015 %),% canangafruiticoside E (11, 0.0039 %),%
15-ox0-a-cadinol (12, 0.0029 %),*" 10p-hydroxyisodauc-6-en-14-al (13, 0.0028 %),*?
(3R,3aR,8aS)-3-isopropyl-8a-methyl-8-0x0-1,2,3,3a,6,7,8,8a-octahydroazulene-5-carbaldehyde (14,
0.0042 %), aphanamol II (15, 0.0017 %),** voleneol (16, 0.0019 %),>> (1R,5E,7S)-4,10-
bis(methylene)-7-(1-methylethyl)-5-cyclodecen-1-ol (17, 0.0055 %),20 3 X O 8 FOREH 7 T R
/ A K kaempferol 3-B-robinobioside (18, 0.0016%),” quercetin 3-B-robinobioside (19,
0.00029%),?® kaempferol 3-B-rutinoside (20, 0.011%),>” isorhamnetin 3-O-rutinoside (21,
0.00061%),>? isorhamnetin 3-O-(6"-p-coumaroyl)-glucoside (22, 0.0011%),*" kaempferol 3-O-
(2",3"-di-O-p-coumaroyl)-S-D-glucopyranoside (23, 0.0013%),*? kaempferol (6"-O-p-coumaroyl)-3-
O-B-D-galactopyranoside (24, 0.0014%),>® and kaempferol (6"-O-cis-p-coumaroyl)- 3-O-B-D-
glucopyranoside (25, 0.0039%)* % Hifff, [F&E L7z (Figure4). BEFLAMIZHOWTIE, MS B
KO NMR A7 hvie EOYBYET — 2 ZiRh O 7 — 2 & EHEE 721330 & i
HIEIZEVFEELE. AL, 26 OHBERD ORI, C. odorata 167 (Filin) 706
DHEENRTH 5.



Flower of Cananga odorata (4.0 kg)

MeOH, A
MeOH ext. (39.4%)
| E0AcH0

n-BuOH

[EtOAC soluble-fraction (9.8%) |

n-BuOH soluble-fraction (18.8%) |

H,0 soluble-fraction (10.9%)

canangaterpene I (3, 0.0014%)

canangaterpene II (6, 0.00087%)

canangaterpene III (7, 0.00061%)

canangaterpene VI (8, 0.0027%)
(E)-[(1R,3R,5S,65,85)-6-hydroxy-1,3-dimethoxy-2-oxaspiro[4.5]
decan-8-yl]methyl] caffeate (10, 0.0015%)

15-0x0-a-cadinol (12, 0.0029%)

104-hydroxyisodauc-6-en-14-al (13, 0.0028%)
(3R,3aR,8aS8)-3-isopropyl-8a-methyl-8-0x0-1,2,3,32,6,7,8,8a-
octahydroazulene-5-carbaldehyde (14, 0.0042%)

aphanamol II (15, 0.0017%)

voleneol (16, 0.0019%)
(1R,5E,75)-4,10-bis(methylene)-7-(1-methylethyl)-5-cyclodecen-1-ol

(17, 0.0055%)

isorhamnetin 3-O-(6"-p-coumaroyl)-glucoside (22, 0.0011%)

kaempferol 3-0-(2",3"-di-O-p-coumaroyl)- 5-D-glucopyranoside (23, 0.0013%)
kaempferol (6"-O-p-coumaroyl)-3-0- -D-galactopyranoside (24, 0.0014%)
kaempferol (6"-O-cis-p-coumaroyl)- 3-O--D-glucopyranoside (25, 0.0039%)

canangalignan I (1, 0.052%)

canangalignan II (2, 0.0015%)

canangaterpene V (5, 0.0008%)

canangaterpene IV (4, 0.0012%)
(1R,25)-1,2-dihydro-5,6-dihydroxy-1-(4-hydroxyphenyl)-2,3-
naphthalenedicarboxylic acid 2,3-bis(10-canangafruiticoside A) ester (9, 0.0038%)
canangafruiticoside E (11, 0.0039%)

kaempferol 3-f-robinobioside (18, 0.0016%)

quercetin 3-f-robinobioside (19, 0.00029%)

kaempferol 3-A-rutinoside (20, 0.011%)

isorhamnetin 3-O-rutinoside (21, 0.00061%)

Chart 1. Isolation procedure of constituents (1-25) from the flower buds of C. odorata.

Hiijy ‘
R3

OHOH

OH

18:R'=H,R2=0H,R%=H
19:R'"=0H,R?=0H,R®=H
20:R'=H,R?=H,R®=0H
21:R'=0OMe, R?=H, R®=OH

2:R'"=0H,R?=H
9:R"=H,R?=0OH

N

\\—OG|C

Glc = B-D-glucopyranoside
o
HO.
X~ "o CHO
? OGlc
HO 2=/
OH
1"

OH

17

22:R'=0H,R?=0H,R3®=H,R*=X
23:R'=X,R?=X,R®=H, R*= OH

24:R'"=0H,R?=H,R3=0H,R*=X
25:R'"=0H,R?=0H,R®=H,R*=Y

Figure 4. Structures of isolated constituents (1-25) from the flower buds of C. odorata.
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B BEES D(LFEE

Canangalignan I (1) [ZIEDREXME ([o]o®® +25 in MeOH)) Z/~d HEFER S A E L THED
LIR AT b e Rafxd i = A7)0, TAT e R, HEFER, BLOZ—7/LITH
k4% WRIY (3400, 1703, 1682, 1601, 1512, and 1075 cmY) 2338 b=, KIZ, FAB-MS 125
W, IS A A B — 2 28 miz 1053 (M+Na)* IS8l Sz, E72, RERBSILE (U
T, BC-NMR) A~27 kLB L OESERE FAB-MS 125V 551 CsoHex02 #H T 5 Z &
DAL E 2o, R OH SRR E 2 & 72 FE1E, 5% aqueous H2SO4—1,4-dioxane
(1:1) (2 X BEehn/K 4%, tolylthiocarbamoyl thiazolidine 7% A1k L, p—glucose, D—galactose,
L-glucose, 35 LT L-galactose & HPLC DRFFRFRH] %4 this+4 5 Z & T b-glucose TH 5 &
WE L. 1 OKFEEBESIE (LLF, 'tH-NMR) & BC-NMR A-~X7 K/ (methanol—d.,
Table 1), X O%FE Rt NMR A7 RV DFEMIZR M OFE % (Figure 5), U 7> {2
ODA VT 4T by [87.73 (s, H-7), 7.80 (s, H-7)], 7 DO HHFERBERK T2 F 2 [56.68
(d, J = 8.6 Hz, H-5"), 6.71 (d, J = 8.6 Hz, H-3",5"), 6.92 (dd, J = 8.6, 1.9 Hz, H-6'), 7.07 (d, /= 1.9
Hz, H-2'), 7.41 (d, J= 8.6 Hz, H-2",6")], B L 2 DO B LR = v H—KR 2 [8 169.0, 169.0]},
2 ODF )TNy (BBEREKICHES L 2 DOAF L7 o b [63.86 (2H, m, H-
10"a, 10™a), 3.96 (2H, m, H-10"b, 10"b)], MEREREXEICHE L LT 2 DDA F DT m kv~
[63.70 2H, m, H-2",2")], 4 >DAL 7 4> F v k> [54.56 (2H, d, J=6.2 Hz, H-8",8""),
6.42(2H,d,J=62Hz, H-9".9"™)], BL W 2 2DOT7 LTt FHE T b [§9.76 (2H, s, H-
77", BEO2 oDV a—R [§4.46 2H, m, H-1", 1")] OIFENH LN E o7z,
F7, VIF v, B2TFARY, BEOY NV a— 20 EIZ HMBC FHBIC LV REL
7. T7ebbH, HT7 & C-8 BELO 9;H-7" &£ C-8 BLW 9';H-10" & C-9;H-10" & C-9;H-
" & C9™ LT H-1" & C-9™ ORIZ HMBC HHEAN A L vz Z &2 (Figure 5),
ZOFEANEZRTE LIz, VT A0 7, 8MBEONT, 8 At VA4 A R Y —iE 1 A
SOFHEIZLVESIE 1e ® NOESY 2227 MUHIEICEWIRELE. Thbb, 1 %
Pd-C I X W #8952 & T, 1a 2472, KIZ, NaBHs ZHW2ETE2ITH9 2L T 1a
N 1b #1&, ~ARXY UF—FICL Y, 1b OEENKSMHETDHZ LT 1e 2157-.
Trimethylsilyldiazomethane % H\NT, 1e¢ @7 = / — /LPEKBE 2 A ¥ b L721%,
NaOMe (Z L > T ATV EGRTH 2L T 1le 2457-. le (2B T, NOESY FHBS, H-
7L C2VH-6' BELOH-7 & H2 BXWH6 BIICARNZZ 0D, ZOVAA MY —
E THHERELE. MAT, 1b OF7 =) —AMKBED X M fbB L0z 271
Ky 2 f CRBERMEA® 1h %1%, ZO'H-NMR % CEkME 252 LC, £/ 7
S DM SEAABCE 2 P E L= (Scheme 1). 723, E . T EMED 8", 8" LD
CHFABNY =L H-NMR AT MUIZEITH8" BLO 8" itk 9" BXW 9" (DO AV
VHEBTES (I =62 HzZ) OfENTNS cis BETHD ERE L. LEOFERE I,
canangalignan | (1) DL #REE Z HIR LB DO TH D LikiE L7z (Figured). iz, V7
T UL BT D EHENE ) TS ENAC LA SARIEEIC Lo TREE NS FICLY,
AR MRS A U D DO TRV E & 272, 2010 4EICHE STV D cannabisin G DEH
BOBFRIZFSUN T, canangalignan1(1) E[RERORBEREZHTHY VTl 42TV 7 = )/
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— VIR AT IVEEG LTALEWe, U 7T D7 = = VT tert-7 F v B FES LizbA
MIBHARE LTHESINTND 3 2, EEREEFEICOWTIEE LI TV, £Z2 7T,
Bz 7271 5 MREIZBWT HPLC i &21T-o7-. £, BB LI OB T 242 KkE L, KL
WOtz iTo7m & 2 A, REIFRE 156 52 1 2O E— 7 RZ8H & 7= [column:
COSMOSIL 5C18 MS-II (250 x 4.6 mm i.d.); mobile phase: MeCN— H,O (22:78, v/v); detection:
260nm]. I, EBEREZSEIBICR LR, D7 54 —7 2% 40°C BLW 50C &L, [A
— DB T AT T2, T ORER, REFEM 102 4> (40C) BL W 9.8 43 (50°C) I
RIREE & N — o B — 7 RSN, £7-,. Lo, 4=F LTz /) — LT AT
JURD B canangalignan T (1) OFEIZIBWTIE, =|RIZB W TEEEA AIEEZR O TRV
CHEZR LTz,

Rl = 2 -
hesperidinase ::b' 21 ﬁlcézR H H
c:R'=H,R"=

TMSCHAN: [ 44;R1 = H, R? = Me

MeO. X OH
TMSCH;,N, oo O NaOMe HO/\QJOSGIC
e —/\ %/

1b — > GIcO —  » 1e +
\_2— OGilc OH
1h

HO

Scheme 1. Derivatization from canangalignan I (1).

Canangalignan II (2) IXIEDHEYME ([o]o® +33 in MeOH)) Z 4 AEIEREER R E LTH
BILIR AT Munbe KXok, = A7)0, TAT e R, FER, BLOT—7/1Z
T 2 WRIAFED BTz, KIZ, FAB-MS [Z8BWT, #1442 B —27 3 miz 1053
(M+Na)* (Bl ST, £7-, BC-NMR %7 hLEB L OESIEREE FAB-MS (2L Y 45+
X CsoHexO2z AT HZ ENHG L e o 7=, HERCEE DM SLIRBE 2 & O 7= [ E 1,
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canangalignan I (1) & [FIERD HF{EEZH WD Z & T D-glucose THAHERELTZ. 2 O H-
NMR & BC-NMR A7 /L (methanol-ds, Table 1), 3K OVEHE R NMR A~X7 L
DFEMM7L AT OFE R (Figure5), V 7> {2 DD AF > [53.80(d,J=2.2 Hz, H-8"),4.37 (d,
J=22Hz,H-], Vv 714> 7 v b [§7.52 (s, H-7)], BEID 6 >OFEFERHAK T 1 b
[5 6.46 (s, H-3), 6.59 (d, J = 8.5 Hz, H-3', 5'), 6.78 (d, J =8.5 Hz, H-2', 6'), 6.80 (s, H-2"], = LT 2
DDHNVR=IVH =R [8 168.5, 174.5]1 8 L OE / T N~ BHEIR OIFENH 5 & 72
oz, Fie, VT v, BTN, BEOY V2 —2AOREEIL HMBC FHEIICZ LY
HRTE L7z (Figure 5). U 7 U EMICRT D 7,8 ALOM SLARELE IZSW T, RS
¥)ToHsH 9 & circular dichroism (CD) A7 ML DHEGEZITH Z EIZLVRE L. T2
b, canangalignan I1 (2) & 9 23LIC 257 nm IZBWTED 2y MR ER LT,
Z ORKISARFELE 2 NI T-R, BEIY 8-S THHEWRELKZ. UEOFKRIY,
canangalignan Il (2) OE&EZXFIZ R LIS D TH D LIRE LT- (Figured).

Canangaterpene 1 (3) IZEDHEM: ([a]o® -2 in MeOH)) Z/~3 HEIEREM A E LTHED
ALIR AN Muipnb e Radodh, =270, B ERICHET 2T (3400, 1716,
and 1508 cm™) MER® Bz, KIZ, EI-MS IZBWT, 0FA 4> B —7 73 miz 408 (M)* |2
BHIEnT=. £72, BC-NMR A7 hVEB X OESEEE EI-MS 12X 0 55730 CuHxOs %
BTDHZENHALMNER>T-. 3 @ H-NMR & BC-NMR A7 kL (methanol-ds, Table
2), BRLOKH I NMR A7~V OFERBZ2f# AT OFER (Figure 5) , caffeoyl & [56.23
(d, J=15.5 Hz, H-8), 6.76 (d, J = 8.3 Hz, H-5), 6.92 (d, J = 8.3 Hz, H-6), 7.03 (s, H-2), 7.51 (d, J =
15.5 Hz, H-7)] B L OE / T AL (FEREREEICH A LI A F L [64.03 (2H, m,
H,-11")], BEERERISHEA LIz 3 2O AF 2 [§3.39 (m, H-6'), 4.89 (s, H-1"), 5.07 (dd, J=4.2,
6.2Hz,H-3")], LT 2 DDA b4 [63.37 (s, 3-OMe), 3.38 (s, 1'-"OMe)]} (CHIHKT D
ZFANES BN, £72, HMBC FE2 H2 & C-7B LW 3;H-6 & C-7,1, BL U4 H-
7 & C-2;H-1' & C-5%H-3'" & C-5;H-6 & C-8;H-7 & C9 BLW 117H-8' & C-6';H-
9" & C-11';H-10" & C-55H-11' & C9; £L T OCH3x2 & C-143" OIZBH sz
EMD, ZOVEMEELY 10 EFERTH D ERE LT, RIZ, 3 O LARLE I NOESY
AR MVICEDIRE L. T72bb, H4B & H-3,H-6' & HA4B, 70,8 BELO H-8' &
H-7'a, 9'a @2 NOESY fHENBHI SN2 & n, ZOMIIAEE 2R E LT
(Figure 6). LA EDO#EF X 0, canangaterpene | (3) OfEELA XTI R LIb D TH D ERE
L 7= (Figure4). %£7-, canangaterpene I (3) %, A% / — /L& AW THiH L7ziBf2 I8V,

6&W 11 OT 7V arv b A% ) —LOMGIZ LV ERINIZAREERS D EEX DD,
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Figure 5. Important 2D NMR correlations of new compounds (1-8).
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Table 1. '3C NMR (125 MHz, methanol-d4) data for 1 and 2.

Position 1 Position 1 Position 2 Position 2

1 128.1 o" 146.1 1 131.3 o" 146.2
2 117.5 10" 70.2 2 124.9 10" 69.8
3 146.4 1 104.1 3 117.1 ™ 104.2
4 148.67 A 74.5 4 149.3 A 74.5
5 116.4 3™ 78.4 5 145.7 3™ 78.5
6 124.7 4qm 71.1 6 117.1 4qm 71.2
7 144.4 5™ 77.8 7 139.6 5™ 77.9
8 124.9 6" 62.5 8 124.9 6" 62.6
9 169.0 m 56.1 9 168.5 m 56.2
1' 127.6 m 75.8 I' 134.8 m 75.7
2! 133.1 3m 35.7 2! 129.7 3m 35.8
3 116.6 4" 37.3 3 116.2 4" 37.3
4 160.6 5™ 25.9 4 157.2 5m 26.0
5 116.6 6™ 31.2 5 116.2 6™ 31.2
6' 133.1 ™ 206.8 6' 129.7 ™ 206.8
7' 144.1 8" 110.1 7' 47.0 8 110.1
8 124.9 g™ 146.1 8' 49.6 g™ 146.3
9 169.0 1o 70.2 9 174.5 o™ 70.1
1" 56.1 m 104.1 1" 56.2 m 104.2
2" 75.8 2m 74.5 2" 75.8 2m 74.5
3" 35.7 3mm 78.4 3" 35.6 3m 78.5
4" 373 4m 71.1 4" 373 4m 71.2
5" 26.0 sm 77.8 5" 25.9 sm 77.9
6" 31.2 6" 62.5 6" 31.2 6" 62.6
7" 206.8 7" 206.8

8" 110.1 8" 110.1
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Canangaterpene 11 (6) 1L IEDFENNE ([o]p® +25in MeOH)) Z /R T HAEm E LTELN, IR
AT MUinb e Rad v 2270, BLOBFERICHEKT 2WINNGRD bz, KIZ,
EI-MSIZEWT, 551 A A =278 miz342(M)* (Bl Shi-. £7-, BC-NMR A~
VI KO mDREE EI-MS (280 5313 CoHaO0s 2 H T 5 Z LRGN ERoT2. 6 O
'H-NMR & 38C-NMR A7 kL (Chloroform-d, Table1), 3 KX OHE IR ITENMR ALYk
IV DOFERIZRRIT OFE R (Figure 5) , 3 DD AF /L7 1 k2 [50.96 (3H, s, H-15), 0.98 (3H, s,
H-14), 1.11 (3H, s, H-13)], BB BHREILICHES L7 2 DD A F > [§3.34 (1H, m, H-9), 5.09 (1H,
dd,J=62,82Hz,H-2)], #LT 5 2O 7 ==L 1 > [§743 (2H, dd, J= 7.6, 7.6 Hz, H-
3',5"), 7.55 (1H, t,J =7.6 Hz, H-4"), 8.03 (2H, d, J=7.6 Hz, H-2', 6")] \ZHKT 5 7 FANBD 5
iz, &% 2 kot NMR A7 MVOFEBZREITIZ LD, XUV A NVEB IO v A
YT AXT NN DIFENRH BN E Ie o7, £72, HMBC #HRI2Y H2& WV R = )b —R
OFIZBLAIESNT=Z L b, XUV A NVEOREAMNELZRE LT, £, 7o X0 FHKO
FEEFSEAREL I NOESY MHEIC X v ikiE L. 72 H, NOESY ME2YH-2 & H-3p, 5;
H-30. & H3-14; H-5 & H-11B,13; H9 & H-1la, 12B, 15; 3L H-1loo & H-12p DREIC
BISNT=Z &0n, EOMXLRELE A2 R E L7z (Figure 6). #fxf SLARLE DWW T,
9 NLOKERIEIZKEE Yy VY —IEEBEILT DI ETIRE L. T722bb, 7 6 280
VMR L, (—)-methoxy-(-trifluoromethyl) phenylacetyl chloride [(—-)-MTPA-CI] & & & 1Z2—Ht
PRS2 2 LT, FEA 6a 215, FEEIC [(H)-MTPA-Cl] &G SH5 2 & THEMR 6b
G- ENEND TH-NMR AT MV ZRE LTCRER, 6a L, 6b D 10 BLT 11
ALDO'H-NMR AT RVIEERG~D > 7 FR R ONT=—HT, 6a L, 6b D 6,7,12,
BELO 15 fZOTH-NMR A7 FUIHEHSG M~ 7 ERBLAIS T, 2D &b,
6 BT 9 MO AKELE X R Th D EPRE LT (Figure 7). LA EDOFER X,
canangaterpene 11 (6) DOHEEZ XTI R LT H D TH S ERE LTz (Figure 4).

Canangaterpene 111 (7) (ZBR DM ([a]o® -2 in MeOH)) % /r9 AEIERERmAR L L TH
B, IR A7 MAhb e ReX U EBI O AT /VICHET 2WINAFED Hivlz. KIZ,
EI-MS (2B T, FA A4 E—27 2R miz236 (M)* IZEIHI&h, BC-NMR A7 hLrE &
ORI RRE EI-MS 1280 537 CisHuO2 T2 Z LB B E 725727 @ 'H-NMR
& BC-NMR A7 /L (Chloroform-d, Table 2), 3 X OMEFE R oc NMR A7 K~V ODFE
HIZRMRAT OFEFL (Figure 5), 3 2D A F/LH [50.91, 0.95 (3H each, both d, J = 6.7 Hz, Hs-12,
13), 1.25 (3H, s, Hi-14)], 1 DDA L7 4> [§6.96 (1H,d,J=5.7Hz, H-5)], €L T 1 DD7T
AT REE [89.44 (1H, s, H-15)] ICHEKT D 7 FAD5D b7, FEfli72 2D NMR A
7 NVOFRNT OSSR, BT e AX T X TH D 15-0x0-a-cadinol (12) & [FRD I
HSEEZ AT 52 EQNRB Sz, £72, NOESY fHEI72Y H-1 & H-6, H;-14; H-6 & H-11,
H;-12, 13 OfIZBIHI SN2 Z &b, £ OMERINARBLE 2R E L2 (Figure 6). X > T,
canangaterpene I11 (7) OLFREEZ KPR LI D TH D & i L7z (Figure 4).
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Figure 6. Important NOESY correlations of new compounds (3-8).

Canangaterpene 1V (4) I[ZEDEM ([a]o® -3 in MeOH)) Z/r9 AEIERERMA L L TH
ST WIZEI-MS IZBWT, A A4 B—27 23 miz392 (M)* (28Ul &4, *C-NMR A
7 MVB L OEDREE EI-MS IZ XV 5373 CaHuOr AT 5 Z BN E oz,
4 ® 'H-NMR & BC-NMR A-XZ h/L (methanol-ds, Table 2), ¥ X O%FE k7t NMR A
7 N VOFER AT OFE R (Figure 5) (E)-p-coumaroyl %5 [56.30 (d, J=15.9 Hz, H-8), 6.79
(d, J=8.6 Hz, H-3, 5), 7.44 (d, J= 8.6 Hz, H-2, 6), 7.58 (d, J= 159 Hz, H-7)] BX '3 & FEED
BETHDE ) TALAATHET DU 7T AREBD ST, 36572 "Rt NMR A7 h
JVDFEHTIZ Z Y, canangaterpene IV (4) DAL FREEZ KPR LIS D THD ERE LT
(Figure 4).

Canangaterpene V (5) IZE DOe)ME ([a]o® -3 in MeOH)) Z/~d HEIERMEH A E LTED
iz, WIZ, E-MS ([ZBW T, A 4 E—273 miz 422 (M)* (2Bl 4, BC-NMR A
7 MVB L OEDREE EI-MS IZ XV 5313 CoHaOs AT 5 Z &I BnE oz,
5 ® H-NMR & BC-NMR A7 L/l (methanol-ds, Table 2), 5 L UMFE kot NMR A
R N VOFERI AT ORE R (Figure 5) (E)-feruloyl %& [53.88 (s, 3-OMe), 6.34 (d,J=15.9 Hz,
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H-8), 6.79 (d, J = 8.4 Hz, H-5), 7.05 (d, J = 8.4 Hz, H-6), 7.18 (s, H-2), 7.58 (d, J = 15.9 Hz, H-7)]
BLO 3 LFAEOHEETHDLE ) TARATHEKT LV 7T ANRRBD L2, 35/li7e 2D
NMR A7 h)VOfEFTIZ X Y, canangaterpene V (5) OfbFEEEZ KPR LT DOTH
% LR L7z (Figure 4).

-0.13
(-)-or
(+)-MTPACI
6 —_—
pyridine

A3 =38S -8R

. 6a: R = (S)-MTPA
A8 values in ppm (500MHZz) 6b: R = (R)-MTPA

(-)-or
(+)-MTPACI
8 —_— >

pyridine

Figure 7. Determination of the absolute configlation of 6 and 8.

Canangaterpene VI (8) IZE OeYttE ([a]o® +13 in MeOH)) % /r9 HEIERE M AR L L TH
53, EI-MSICBWT, 9FA 4 B —27 B miz236 (M)* I8l Sh, BC-NMR A2~ k
B LOE SR E-MS I2X 055 FR CisHuO: ZH T2 Z LN ERSTZ. 8 D
'H-NMR & BC-NMR A7 /L (methanol-ds, Table 2), 35 L OMFE oL NMR A~ |
IV DPEMIZR R DG F: (Figure5),3 S D A F/LEE [50.67 (s, Hi-14), 0.95 (d, J=6.2 Hz, H3-12),
0.97 (d, J=6.2 Hz, H5-13)],1 2DA L7 1> [56.88 (d,J=6.2Hz, H-5],1 2OT7 /LTt K
H [69.40 (s, H-15)] IZHKRT A 7 FARRD L. KRIZ, HMBC tHEE2S H-1 & C-2,
10, 14; H-5 & C-3,4,6; H-7 & C-5,6, 11; H:-14 & C-1,6,9,10; H-15 & C-3,4,5 DORFIZ
BN Z 0 n, ZOVEMEEEZ 10 BEIO 11 EREETH D ERE LTz, FExLIRAD
EIZ DWW TIE, NOESY AHEIAS H-1 & H-6,H-6 & H-7,14 OICEHISN=Z L,
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HZR L2 K9 IZRE L7z (Figure6). 6 &R T K 91T, kAR EIILRE Yy v —ik
ICEVIRE L. T72bb, 8 OABRIEICEB VT, (-MTPACI B LT (+)-MTPACI % i
SHDHZET, (S)-MTPA ester (8a) 3518 (R)-MTPA ester (8b) ~ & iFE LA To7=DH,
ZNEND 'HNMR AT MO AT o fER, 1 A2 S BLE THH Z E B H 0
& 7p o7 (Figure 7). LA EOFER I Y, canangaterpene VI (8) Db # X IZR L7121
DTHDHEWE LT (Figure 4).

Table 2. *C NMR (125 MHz, methanol-d, ¢, chloroform-d?) data for 3-8.

Position 3¢ 4° 5¢ Position 6" 7° 8’
1 127.7 127.1 127.7 1 45.1 45.8 83.1
2 115.1 131.2 111.2 2 82.8 19.6 28.6
3 146.8 116.8 149.4 3 44.5 22.5 19.3
4 149.6 161.3 150.7 4 38.4 140.7 143.1
5 116.6 116.8 116.5 5 50.4 154.8 157.1
6 123.0 131.2 124.1 6 20.9 35.9 46.7
7 146.9 146.5 146.8 7 33.1 43.8 475
8 115.2 115.2 115.5 8 34.6 19.6 24.3
9 169.2 169.2 169.2 9 74.8 34.5 39.4
I 106.7 106.7 106.7 10 27.5 71.9 49.6
3! 107.6 107.5 107.5 11 26.6 27.3 29.6
4 44.8 44.8 44.8 12 35.5 21.4 23.6
5' 53.2 53.2 53.2 13 31.6 15.6 20.2
6' 76.8 76.8 76.8 14 25.4 29.5 14.1
7' 36.3 36.3 36.3 15 28.2 194.5 193.1
8' 37.5 37.5 37.5 I 130.8
9' 27.3 27.3 27.3 2! 129.7
10’ 32.4 32.4 32.4 3 128.3
11 69.6 69.6 69.6 4 132.7

3-OMe 56.5 5' 128.3

7'-OMe 55.5 55.4 55.4 6' 129.7

9'-OMe 55.7 55.6 556  1-COO 166.3

B MBI RBIOEERST DA T = ERHIER
AT =3 FHkx NEE D ET 2L DT D2 RARBEO—D>THY, ZhE
TOMGEDRER, A F /A MIBRNICFET H AT /Y — 2 (melanosome) (Z3B\NT, F
nyF—EOMEITLY, Fu b =/, F—="F% ) V2R TEEKRIND Z LN
HMHILTND. 3 2T =38R D DNA A5F 2 L o T EEREEIZ R LT\
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ERIFEIS, Fox DAL, %2, T L CEZOMIT2METHD. AT, EAMEEETLH X
NobEWaE &8 LIt AbBKRSCHIRIEDS IR A TV A, Fu o —EBREWE % A
DETLHIBRDAT = VAERMGIME OBREPITONTWD., 22T, FiliMEc a7
HATZ = ERIRIE OREEZ A E LT, ~ U7 A AT ) —<HFK Bl6melanoma 4AS %
FEE L L CTHWE, AT = ARdmtiER O Rl 247 - 7=.

C. odorata 163 MeOH it — % 2 HAE T, B16 melanoma 4AS iz 747 « U VHlIE L
TAFax—hL, ARENTEAT=VEEZNET DI LT, A 7= ARIMGIER %
P L 72458, MeOH filiH— % A A B IEMEN A G 4072 [inhibition (%): 43.8+1.9 (P<0.01)
at3 ug/mL]. SBATH (EtOAc, n-BuOH, 3 X T H,0) IZEBW CRERICIEHEORE Z1T - 7=
& 24, EtOAc B LT n—BuOH BATERICIEME DK A A H 472 [inhibition (%): 37.5+3.4
(P<0.01), 46.9+6.8 (P<0.01), respectively at 3 ug/mL] Z &5, M7 727 v a VIZBWTER
R DB EAT S TfERE LTHROLNT 19 55 (1-7, 9-18, 20, BN 21) DA T =4
FRANHIER ORIEZIT -7 (Table 3). MMZ T, 7l &bl 70 BEfEA > F 22—k
L 7 BR o AR ORIE H1T > 7= (Table 4).

FDOFER, Table3 ISR LIZE HITE ) TARUFER 3, B AFT L8 7,12-14, 186,
BLO 17 NMEBECHERMEEMZ R LEZ. 1 Th, 3, 12, BLXO 14 1310uM LT
D ICso ETH 0 FRIZHRWEMEZH LTV D ERIREZ, 13 A SHIlREEZ RS o T,
WIZ, caffeoyl 52 H35E /) 71X 3 1L (E)-p-coumaroyl 2= Z#HT 25 4 X° (F)-
feruloyl 24 H3 25 5 (I~ [KREECHFFEMZ R LIZZ 025, (E)-p-coumaroyl ZED
AR, HEEL 72T 7AXVFBEREICBOT, IHEORBUCEE TH D Z L3RR S
Nz, £/, 13 & 14 ZHE LR, EAFTALHEICBWT, B RS VR =V
EHTHIEAMIE a KBREEZHT DLW, (KBE CIEEERERT 5 2 L5
Lol AT, IEHONEZELIT - 725457122 T, Chem Bio Draw Ultra % AV = 7K/
F 0B ) =N EMR B O AT o 2. ZORER, (KIRE TISEO R ol (bEdw 3,12,
LY 14 [LogP, 3:2.29,12:2.30,and 14 : 3.11] I% 2-3 ® LogP fEZ AT 5 HFENHLME 22
STz, —RBNCIEREL O LogP OFAAEIL 14 BRETHH L VWbRTEY, Zhbnikd
Y ORIRBEE RIS RAFCTH D Z LRI, —J, HEEDIZEAERbNEN-T
{bA# 11, 18,20, BL T 21 [LogP, 11:0.78,18,20 : -1.85,and 21 : -1.97] 1T 1 Kiific>o LogP
BEEHLTEY, ZhoDOEMNIENERT-Z2WRR E LT, OO E S BRI
.
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Table 3. Inhibitory effects of con stituents from C. odorata and derivatized compounds from

canangalignan I (1) on B16 Melanoma 4AS Cells.

Inhibition (%) ICso
Log P
Control 1M 3uM 10pM 30uM 100:M (M)
1 0.0+2.1 28.6+1.6%* 30.242.2%%* 31.8+1.1%* 34.8+1.8%** 16.7£1.9%* | >100
2 0.0+4.0 9.243.8 8.7+2.1 3.6+5.8 2.9+4.1 8.7+4.6 >100
3 0.0+6.8 34.7+4.2%%* 42 .8+£2.2%* 65.24+2.6%* 62.8+0.8%* 66.8+0.5%* 3.6 2.29
4 0.043.1 —12.948.1 8.243.1 11.1+8.9 17.1+4.8 49.4+8.8** | ca. 100 2.68
5 0.0£6.5 14.4+4.0 26.6+2.8%* 35.242.5%%* 47.1£3.0%* 65.1+1.5%* 31.6 2.56
6 0.0£1.3 45.3+].1%* 40.241.4%* 66.7+0.8%* - - ca. 3 5.02
7 0.0+4.4 19.243.8%* 29.9+4.1%* 35.8+1.0%* 50.8+1.7%* 66.3£1.5%* 26.2 2.30
9 0.0£5.2 12.843.7 14.9+2.8 9.4+5.0 8.4+3.7 -27.945.9 >100
10 0.0+£5.4 13.5+2.3% 16.94+3.7%* 36.4+2.6%* 60.0+0.8%* 81.24+0.6** 19.3 2.29
1 0.0+4.2 —3.8+3.0 —8.5+4.1 9.3£5.5 11.443.4 12.245.6 >100 0.78
12 0.0£5.0 25.0+£3.1%* 45.5+1.0%* 64.0£2.7%%* 65.9+£3.0%* 48.8+1.4** 5.1 2.30
13 0.0£3.5 —4.4+11.3 9.245.6 14.7+3.1 37.7+4.2%* 58.8+1.3%* 57.5 2.62
14 0.0£7.8 45.5+5.7%* 50.3+2.1%%* 57.6+3.7%* 68.5+1.9%** 80.6£2.6%* 2.5 3.1
15 0.0£6.9 37.6£6.3%* 34.3+£6.9%* 32.9+£7.7%* 28.3£7.8%* 42.1£2.6** | >100 2.62
16 0.0+4.8 42,344 5%* 39.7+4.2%%* 53.8+2.7%* 54.7+]1.9%* 59.242 4%%* 8.4 2.77
17 0.0£7.3 28.942 5% 30.5£3.0%* 40.6+2.3%* 61.2+5.2%* 62.2+1.6%* 17.3 3.65
18 0.0+1.4 19.3+5.0 19.0+2.2 20.1+4.6 12.245.6** 11.245.5 >100 -1.85
20 0.0+£3.4 20.4+3.0** 17.3£2.5% 30.7£5.5%* 17.9+3.3% 1.143.7 >100 -1.85
21 0.0£2.8 18.4+4.2* 34244 7% 35.9+2.8%* 40.243.2%* 43.9+1.5%* | >100 -1.97
Inhibition (%) ICso
Control 10uM 304M M 100pM 300uM 1000M (uM)
Arbutin 0.0+1.4 10.6+£0.6**  20.4+£0.5%*  38.1+0.9*%*  61.5+0.6*%*  83.740.5%* 174

Each value represents the mean+S.E.M., (n = 4).
Significantly different from the control group, *p<0.05, **p<0.01.

ICso values were determined graphically.
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Table 4. Inhibitory effects of constituents from C. odorata on proliferation in B16 Melanoma 4A5 Cells.

Viability (%)

Control 1M 3uM 10:M 30uM 100uM
1 100.0£2.0  111.5+4.7 117.7£3.8 113.8+2.1 114.0+2.7 114.4+5.7
2 100.0£3.5  97.0+2.3 94.1£2.6 93.8+2.1 89.8+3.2 79.7+1.3
3 100.0£1.5  104.8+£7.7 116.3+£8.3 127.7+13.4 95.2+4.6 70.8+£3.9
4 100.0£6.5  93.7+6.6 90.2+4.9 82.4+4.2 69.94£3.2%*  63.6+£2.4%*
5 100.0£1.1  105.8+6.6 107.643.1 104.542.2 106.0+3.4 75.943.3%*
6 100.0£9.8  64.5+4.1*%*  66.6+£1.0%*  75.9+4.2%* 7.9+£2.8%* 0.2+0.2%*
7 100.0£6.5  98.5+5.4 101.3£2.8 90.9£2.4 83.4+1.6* 83.8+2.1*
9 100.0£1.2  95.4+1.9 93.8+1.6* 91.4+1.5%*  88.2+1.4%*  74.1+1.0**
10 100.0+4.5  100.8+3.8 99.3£1.9 96.8+2.1 82.0+£2.3%*%  84.1+2.1**
11 100.0+£3.7  94.8+1.6 94.8+1.1 98.1£1.0 98.5+1.9 93.6+2.0
12 100.0£6.4  97.2+6.0 98.2+5.9 89.8+3.6 80.3+4.8* 66.1£2.2%*
13 100.0£1.5  84.6+2.8%* 88.1+4.4 83.3+£3.2% 82.0+£5.0*%*  98.9+2.8
14 100.0£2.2  124.5+£7.8**  131.545.3**  127.6+6.2* 114.6+2.6 114.6+4.9
15 100.0£6.7  111.3+£5.7 105.746.1 94.1+£8.9 77.6+7.3 71.0+5.9*
16 100.0£7.4  98.0£3.4 87.6+3.0 82.6+4.4* 7451 1% 70.1£2.2%*
17 100.0£3.6  109.1+3.3 115.7+4.2 109.846.1 110.74£5.5 79.8+4.7*
18 100.0£2.4  107.3£3.1 109.1£1.8* 108.8+1.1* 104.1£2.7 102.7+0.9
20 100.0£3.0  102.3+4.3 111.2£1.2 118.9£2.4 117.1£6.7 109.1£9.7
21 100.0£2.2  103.7£2.0 102.7+2.4 103.74£2.0 101.2+1.1 99.4+3.0

Each value represents the mean+S.E.M., (n = 4).

Significantly different from the control group, *p<0.05, **p<0.01.

ICso values were determined graphically.
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FE fHTFRBRIOEHERST DT NV F—RETBER A EEH

TV R—ZBIEEERIE, 7 a— ARBREO—2>TH LR Y A= REEICEWT, 7
A —R%EVIVE L NRBILT AR THDH. FERFOFREICE W TE, Mo 7 v
aA—RWENBEIE 72D, R A VRN TUE S DR, BN Y e b RE
D EF3 N NADPH OIR T35 & Z S 4, BERMAEME AW & ORERIF G OFHE D ZIK
ERDTEDMONTND., TV R—RBETCHERELENE LIHERFGIHERE LT, =
NIV ARE sy NEMEF I TS, MeOH il =% X3 L O FEA[AS I %27 A
TNELT, T FKRBEREY R — N &2 TV F— AR TEEFE OFE S, pL-glyceraldehyde
ZIHE L L THY, BEHHF F ORI S0 h, iR o NADP &4 5= & L
FIEEEZEE L2 ZA, £ T4 T FEE MeOH T 2 [ICso(uM) =6.0] (ZBHLESE
HANRR G5 E L BHIZ, EtOAc AIIESTH [ICso(uM) = 6.2] 5 & U8 1-butanol FIVESTE| [ICso
(M) =16.8] ICBHEEAOEMNNR SN2 L, BENTESICBNTY, 7L K—2A
LRI EEH OBt 24T > 72 (Table 5). TOFER, V7 1, €/ T AL 5FEK
3-5,10,11 BLW 7THR /A N 1825 ICHERIGEEN L 6.

T TARCFEEEOTTY, BETICH T =2 A A NIEEET DAY 3 [ICso (uM) =
1.2], 10 [ICso (M) = 1.5], BB L O 11 [ICs0 (M) = 0.8] (FLLESHRIK L L CHW =7 mr /v
iz [ICso (M) = 0.7] LRFREOHEERAZ R L. —F T, EFIC7~a A Ve HT
5L )TN HER 4[1Cs (M) =8.1] o7 v A VEEEH TS 5[ICs (uM) =8.0] 1%,
KR E CILERME A RS Do 2N D, 7 24 A VEOFENEEORBUITEE T
HDHZENTRBENTZ. AT, B7xA L [ICs(uM)=30.9] HIR CIIIKHEE CIEMEE
Bz s, W72 A ANVERT ) TARUICHEAE LTS Z L, EHEHEORILIC
BETHDLZENHLNE T2,

TIR A FEICBWTIE, #ETIC 1 SDO7 Y AVEE TS 22 [ICs (uM) = 2.2], 24
[ICso (M) = 4.6], 35 K V25 [ICso (M) =6.0] PMEJRFE TIEMEZ R L7 —FH T, 7T NEEH
L TR0 18 [ICso (1M) = 17.5], 19 [ICsp (£M) = 24.5], 20 [ICsp (£M) = 17.3], 35 X X 21 [ICsp
(uM)=18.0] ITEHDHEIIN A B, 2 SOT INAMEEAT S 23 [ICs(1M)>100] (23
WCIHIEMER R Dotz 202200, 778 A REHEAOT v K —RIZETCEFR
FLEEHORBUCIL, TINEOBENRRESFEG LTV, 2L, KRETEEZRL
T Y7 TR A FECHHADK 1 @ LogP EEZFSZ L3, FHEOEREHLNE 725
7o, ZOZEMNG, TINWENEET L L TREICEePEENTER, hoofbs
PIFNZ BT TV B — AR R FEEICEV R AE LB 2 b 5.
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Table 5. Inhibitory activity on aldose reductase of isolated compounds

Sample 1Cso (1M) Log P
canangalignan I (1) 9.9
canangaterpene I (3) 1.2 2.29
canangaterpene [V(4) 8.1 2.68
canangaterpene V (5) 8.0 2.56
canangaterpene II (6) >100 5.02
canangaterpene III (7) >100 2.30
(1R,25)-1,2-dihydro-5,6-dihydroxy-1-(4-hydroxyphenyl)-2,3- ~100
naphthalenedicarboxylic acid 2,3-bis(10-canangafruiticoside A) ester (9)
(E)-[(1R,3R,55,65,8S)-6-hydroxy-1,3-dimethoxy-2-oxaspiro[4.5]decan-8- 15 2.29
yllmethyl] caffeate (10) '
canangafruiticoside E (11) 0.8 0.78
15-0x0-a-cadinol (12) >100 2.30
105-hydroxyisodauc-6-en-14-al (13) >100 2.62
(3R,3aR,8aS)-3-isopropyl-8a-methyl-8-oxo0-1,2,3,3a,6,7,8,8a- ~100 3.11
octahydroazulene-5-carbaldehyde (14)

aphanamol II (15) >100 2.62
voleneol (16) >100 2.77
(1R,5E,75)-4,10-bis(methylene)-7-(1-methylethyl)-5-cyclodecen-1-ol (17) >100 3.65
kaempferol 3-$-robinobioside (18) 17.5 -1.85
quercetin 3-#-robinobioside (19) 24.5 -2.24
kaempferol 3-f-rutinoside (20) 17.3 -1.85
isorhamnetin 3-O-rutinoside (21) 18.0 -1.97
isorhamnetin 3-0-(6"-p-coumaroyl)-glucoside (22) 2.2 1.08
kaempferol 3-O-(2",3"-di-O-p-coumaroyl)-f-D-glucopyranoside (23) >100 3.16
kaempferol (6"-O-p-coumaroyl)-3-O-4-D-galactopyranoside (24) 4.6 1.08
kaempferol (6"-O-cis-p-coumaroyl)- 3-O-4-D-glucopyranoside (25) 6.0 1.08
chlorogenic acid (positive control) 0.7

caffeic acid 30.9
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B_E XA EEER XUSEE (Velunbo nucifera, TEEE X OFEER) DA ABEREMERR >

B SRRSO - B

2 A pEHAE (0.9kg) Z =il FIZT MeOH fhiti L7z, =%, WA BIEREZE L, MeOH il
He$ 2 (60.8g, UK 6.8%) 2#37-. 551172 MeOH flilH—=% 2 60.0g %, ELO & 1%AcOH
ToHBCHE, 1%AcOH BATEE 7 v E=T7 KICE VRS L, EeO THIH L7, &g,
ELO BAITE%Z S 512 10%NaOH /KIFHRIZ LV B L, EbO &fi#H%  Alkaloids rich 43| (4.21
g, 0.47%) & LT 7= (Chart 2). & 5h7= Alkaloids rich 43 Z IEFH, WiAR> U B 74—
YHT LT aw NI T 74— KO HPLC 2 AWV i 0 iR LBl 25 = Lic kv, 6
FEOBER T RV 7 4 U BIT7 VA1 a A R nuciferine (27, 183.1 mg, 0.0203%),%" %) nornuciferine (29,
121.3 mg, 0.0135%),%® N-methyl asimilobine (30, 36.0 mg, 0.0040%),%” 3 (-)-lirinidine (32, 3.0 mg,
0.0003%),41) lysicamine (35, 38.2 mg, 0.0042%),%>4® 33 J. OV pronuciferine (37, 23.0 mg, 0.0026%)
) Z Wik, [FE L7z (Chart 2).

X A PFEHEE (0.9kg) % MeOH (10L) T 3[FIZNERFH L, MeOH flii =% % (157.49: 17.5 %)
ZAF7=. 2O MeOH == =% (150.6 g) % EtOAc & H,O (1:1) T4l L, EtOAc BATH
(39.9 g: 4.6 %) & H.0 BITE A 4537=. & 512 H.0 B1T#8% n-BuOH & 43HC L, n-BuOH B4T
& (34.39:4.0%), H.O BATHES (76.49:9.4%) Z157-. EtOAc BATH0 (36.99) ¥ LT} n-BuOH
BATHS (343 q) A, Wi UV WS NFA—T T hrua~ NI T 7 40— KOWiHH
HPLC Z# AW TR LR35 2 Lick Y, EE1S 1 MOFHHET L e A K N-
methylasimilobine N-oxide (26, 3.3 mg, 0.0004%), 3 X " 11 FEOREHM 7T v v A
nuciferine (27, 150.3 mg, 0.0424%) nuciferine N-oxide (28, 62.8 mg, 0.0220%),** 4> N-nornuciferine
(29, 2.3 mg, 0.0006%), N-methylasimilobine (30, 281.9 mg, 0.0610%), asimilobine (31. 149.8 mg,
0.1147%),%® (-)-lirinidine (32, 7.2 mg, 0.0028%), dehydronuciferine (33, 3.9 mg, 0.0010%),%" 3 2-
hydroxy-1-methoxy-6a,7-dehydroaporphine (34, 2.9 mg, 0.0004%),%” 3 lysicamine (35, 44.8 mg,
0.0075%), D,L-armepavine (36, 27.4 mg, 0.0210%),%” 3 L ' pronuciferine (37, 8.3 mg, 0.0032%)
% B, [F7E L7z (Chart3).
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Flower of Nelumbo nucifera (1.0 kg)

MeOH, rt, 7 hr, 4 times
MeOH ext (60.8 g, 6.8 %)

(60.0 g)
EtOAc soluble-fraction (3.1%)
Et,0 / H,0 includin 1% AcOH

|
1
H,O0 layer 1) E,O Et,0O layer

2) NH,OH

H,O0 layer Et,0 layer
| dil-NaOH ; 3 times
! |
H,O0 layer Et,0 layer
Alkaloids fr.
4.24 ¢ (0.47 %)

nuciferine (27, 0.0203 %)
N-nornuciferine (29, 0.0135 %)
N-methylasimilobine (30, 0.0040 %)
lirinidine (32, 0.0003 %)

lysicamine (35, 0.0042 %)
pronuciferine (37, 0.0026 %)

Chart 2. Isolation procedure (27, 29, 30, 35, and 37) from the flower buds of N. nucifera.

Leaves of Nelumbo nucifera (0.9 kg)

MeOH
MeOH ext. (17.5%)
| EtOAc/H,0
n-BuOH
EtOAc soluble-fraction (4.6%) | |
| n-BuOH soluble-fraction (4.0%) | H,O0 soluble-
| fraction (9.4%)

N-methylasimilobine N-oxide (26, 0.0004 %) nuciferine (27, 0.0275 %)
nuciferine (27, 0.0149 %) nuciferine N-oxide (28, 0.0169 %)
nuciferine N-oxide (28, 0.0051 %) N-methylasimilobine (30, 0.0610 %)
N-nornuciferine (29, 0.0006 %) asimilobine (31, 0.1147 %)
dehydronuciferine (33, 0.0010 %) lirinidine (32, 0.0028 %)
lysicamine (35, 0.0064 %) 2-hydroxy-1-methoxy-6a, 7-dehydroaporphine

(34, 0.0004 %)

lysicamine (35, 0.0011 %)

armepavine (36, 0.0210 %)

pronuciferine (37, 0.0032 %)

Chart 3. Isolation procedure (26-37) from the leaves of N. nucifera.
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H,CO
O
s HiCO ‘ CH,
o
o

37

Figure 8. Isolated constituents (26-37) from N. nucifera.

B FHROOIFEEEL S VX ) BT VAL ROARKR

N-methylasimilobine N-oxide (26) IXHDFEYEME ([a]p? -56 in MeOH)) % 7~ 3148 35 (AR
WEE LTHELN. RIZ, EEMS IZBWT, 1A 4 B =203 m/z297 M)" IZEIHI
AL, BC-NMR A7 FLds X OESREE E-MS 1280 55720 CsHioNOs 235 Z &
ML INE o2 F72 IR AT FZBW COKIRER L O FROFEELZ R~ 50
IR LAz, 'H- LY BC-NMR A7 [k, 1 DDA ¥ [§3.56 (3H, s, 1-
OCH;)] BE O 1 DA F )L [5§3.39 (3H, s, N-CH3)] DIFEIENRE S T=. 2 Nif T LIS D
H- BELOBC-NMR D7 X /v 7 RBBEAIT V71 2 A R nuciferine N-oxide (28) @O & D
CIEIE—E LTV /= (Table6). ¥kIZ, HMBC B LT DQF A2 M LOFEMZRfRHTIC X
v, VmEz2RE L7z, RIZ, NOESY fHEE2Y 1-0 CHs & H-11 3 XU N-CH; & H-
6a MICBLHI SN Z &0, MREEZHFITR LI D TH D &PE Lz, #xf ik
Bl O E S HHY & L, N-methylasimilobine (30) % m-chloroperbenzoic acid & S his S,
b SE7AE R 26 2155 2 LN TE 72, AT, Trimethylsilyldiazomethane % VT
nuciferine N-oxide (30) P 7 = / —/WMHKEEILZ A F AL L, D NMR A7 kL E
FUWENE % niciferine (27) LB L7=E 25, K< —HLZZ D, 6a NLOHER T
RELiE A R CRJE LT (Figure8). LLEDOFER LD, 26 137 A7 4 W7 Vv v A R
® N-oxide TH Y, Figure 9 [ RT X OICFDOEEELRIE LT,
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- - - 3> NOESY

HO

H
27

Figure 9. Structure determination of new compound (26).

O H,CO
N_ TMSCH,N O
H;CO ‘ i 272 Hyco ‘ N
30

Table 6. '3C NMR (125 MHz, methanol-ds) data for 26.

position oC SH (JinHz) position oC SH (Jin Hz)
1 146.1 8 129.6 7.37 (d-like, 7.6)
2 151.8 5.33 (br-s) 9 128.5 7.25 (dd-like, 7.6, 7.6)
3 116.1 6.71 (s) 10 129.0 7.30 (dd-like, 7.6, 7.6)
3a 128.3 11 128.9 8.31 (d-like, 7.6)
2.76 (M)
4 25.3 11a 135.5
3.50 (m)
3.56 (M)
5 65.3 11b 128.4
3.73 (m)
6a 72.2 4.44 (dd, 4.0, 14.0) 1ic 122.1
a3.20 (dd, 4.0, 13.7)
7 30.8 N-CHs 58.1 3.39 (s)
b 3.28 (m)
Ta 132.8 O-CH3 60.6 3.56 ()
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1)PPA 150 °C R
POCI3 MeCN, reflux O NH HCOaH, Acy0,70°C

Br
2) NaBH4 MeOH

40a:R=H 41a:R=H
40b: R = OCHj, 41b: R = OCH,
R R
O Pd(OAc),, ligand BH3 «THF, THF O
<Moo KGOz DMA, 150 °C reflux ‘ N-cH,
l 42a:R=H 44a:R=H
42b: R = OCH,4 43b: R = OCHj 44b: R = OCHj,
: ) PPA, 150 °C O NH ico,H, Ac,0, 70 °C O N-cHo
©j/ 2) NaBH4 MeOH O O
46 a7
e e Ok COu CO
LiAIH,, THF, reflux CH,4 NH N,
CH,;
O 38 39
PPA: polyphosphoric acid
48 Ligand: di-tert-butylmethylphosphonium tetrafluoroborate

Scheme 2. Synthesis of isoquinoline-type alkaloids.

WIZ, MEEEFEBEMEE B E L, THRLTZ o BIT e REBLOS V¥ U v
TdiaA ROEREIT>T. 3725, 2-(bromophenyl)-N-(2-phenylethyl)acetamide (40a)
& DML 2-(bromophenyl)-N-[2-(2-methoxyphenyl)ethyl]acetamide (40b) % HZ&JFURHZ Y,
Y a7 =T BRI N AF =GB L O EEGOEITEZITYY, 41a BLD 41b 245,
RV ALERETR DA Y x ) oK 42a,42b 21572, S HIZHFRICTEAR
Sy Z ISR L ONEILEITD 2 & T, 44a BLO 44b 2 ZNTHIERE 5 178, @HRIGE
26%, 30% TAWKRT DI LN TEl. £, TAhuA R 48 1L, N-2-
phenylethyl)benzeneacetamide (45) 72>5 4 17F2, BREIE 79% THA L7Z (Scheme 2).
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EBEH SAROSBIOERTVIaA FORAT = AIMEIER

HAE, HEIE ORI, BL, BXOFE - MeOH fiH =% A Z{Epk L, =& 2HAFTF, *
T = U AERGEIE R 2 R L 7oA R, AR K ONEZE MeOH fhH — % R ICH BTG M3
54U7= [inhibition (%): 29.8+3.2 (P<0.01), 3 X T8 10.3+1.0 (P<0.01) at 10 pg/mL]. % Z C, ik
BB LOHEICBWTEARSOERZITY, fReE LTHELT 11 B4 (27-37) BX
OERRICE VST 5 Ay (38, 39, 44a, 44b, 15 LT 48) D A T = A RHIVER Ol
FE&#{T-72 (Table 7). AT, 7 &t Hiz 70 KA % 2 _—  L7ZBEOMRAE
fFROWE HFT > 72 (Table 8).

ZOFEFR, N ML AFIVEEZGTHTHRNLT 4 LT Va4 K 27(1Cs i =15.8 uM),
30 (14.5 uM), 32 (19.3 M), 34 (13.3 pM) DA EZRMEWER 2R3 Z LM ENE o7z, —
75, 28 (ca. 43 uM), 29 (62.9 M) 1ZFFVEME LAVR ST, 31 (>100 M) IZEBWTIHIFEAE
TERMBEBO bNenotz, ZDZ inn, THRLVTZ 4 BTV a A RIZBWT, N Lo
AT NIEOFEITIEEORBUCEETH DL Z ENHALMNE o7, BT Va4 K 44a
(ICso fE =5.9uM) BBIO 48(5.0 uM) 1F, BN A T = MHHWER Z/RTZ ERHL N E
Ppod. Fiz, 2 LA PR UEEAET D 44b (2.0 M) 1E, 36a BLON 38 [THEATHRW
MHIER 2R3 Z E0300o72. —J7, 40 BE O 41 ([ZBWTUIIEED GBSO S o 7.
INODIERDOHNEG, XV A VX )V UBIOT RV ¢ EREPEROFRBIC
BWTHHETHDZERLTRILT 4 EEO 2 MOBRBEREREDOFEIMERAZEHD S Z
ERHALMNE ST,
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Table 7. Inhibitory effects of constituents from N.nucifera and synthesized compounds.

Inhibition (%) ICso
Control 1M 3uM 10.M 30.M 100pM (M)
27 0.0+£2.9 11.5£0.2%%* 16.5+1.7** 32.1+1.5%* 72.3+2 .8%* 89.3+0.5%* 15.8
28 0.0+5.8 —4.844.2 -3.247.5 —0.14£5.7 33.742.5%* 88.4+0.8** -
29 0.0+£2.3 5.8+1.7 16.2+4.9** 12.14£2.7* 17.6+1.8%* 91.9+1.9** 62.9
30 0.0+1.9 15.4+£3.8%* 19.74£2.5%* 37.9+1.7** 70.6+1.0%** 90.5+1.2%* 14.5
31 0.0+2.1 7.4+0.9 ~7.4+3.4 12.1+4.5% 39.7+1.8%* 36.2+1.8** >100
32 0.0+2.8 —2.6£2.0 11.1£2.0%* 27.3£1.1%* 65.9+0.7** — 19.3
33 0.0+7.2 14.5+4.2 4.8+2.3 11.8+1.9 8.0+5.1 78.4+0.8%* 84.7
34 0.0+1.9 10.9+1.3 13.243.3* 37.6x2.7** 87.4+5.0%** 78.7+0.5%* 133
35 0.0+6.0 4.8+3.7 8.7£3.7 —1.5£2.0 65.3+£0.9%** — —
36 0.0+2.8 7.5+£1.3 18.24+3.5%* 34.0+1.5%* 50.4+]1.9%** 80.3+1.2%* 25.6
37 0.0+£2.4 4.0+4.1 16.8+2.7** 18.3+2.6** 40.3£0.9%** 66.4+0.6** 47.9
38 0.0+0.8 —12.6£3.1 —41.5+4.4 —54.242.3 2.8+2.6 26.1£3.4%* -
39 0.0+4.2 10.6+0.9 9.7+£3.5 9.4+2.8 16.5+£2.0** 15.94+0.8** -
44a 0.0+2.8 30.0+1.9 42.7+2.7 59.2+1.4 72.2+0.4 22.3+£3.0 5.9
44b 0.0+1.8 39.1£2.7%*%  54.7£5.9%* 76.0£2.0%** 82.5+2. 1** — 2.0
48 0.0+3.7 24.5+1.0 40.5+£3.4 59.7+£1.6 51.8+1.1 75.44+0.8 5.0
Inhibition (%)
Control 10M 30uM 100M 300uM 1000.M
Arbutin 0.0+1.4 10.6+0.6** 20.4+0.5%* 38.14+0.9** 61.5+0.6** 83.7+0.5%* 174

Significantly different from the control group, *p<0.05, **p<0.01.

ICso values were determined graphically.
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Table 8. Inhibitory effects of constituents from N.nucifera and synthesized compounds on proliferation.

Inhibition (%)

Control 1M 3uM 10:M 30.M 100pM
27 100.0+2.2 103.8+2.8 105.4+2.9 102.5+3.5 92.4+1.4 55.8+£2.1%*
28 100.0+3.9 99.5+3.4 100.5+2.7 95.9+3.4 94.6+1.9 88.2+1.1*
29 100.0+1.6 98.843.5 101.2+2.6 96.9+1.9 87.4+2.5%* 89.3+2.1*
30 100.0+4.8 99.2+2.7 98.242.1 102.8+2.7 114.9+0.5%* 82.5+1.0**
31 100.0+1.0 108.9+8.7 96.9+1.5 102.9+2.2 105.0+1.3 52.3+1.0%*
32 100.0+2.2 98.7+2.4 98.0+3.5 103.4+2.1 114.1+£3.2%* 39.7+0.7%*
33 100.0+2.0 103.6+£0.9%* 98.9+1.3 93.9+4 2%* 73.9+1.5%* 77.77£2.2%*
34 100.0+1.6 106.3+2.4 105.0+3.9 105.6+2.0 110.9+1.7* 55.34£2.2%*
35 100.0+1.9 97.4+1.4 98.2+1.3 82.242.4** 69.6+0.9* 22.540.7%*
36 100.0+1.6 102.4+1.9 108.3+2.5 121.0£2.1%* 126.0+£2.7%* 135.2+46.9%*
37 100.0+1.1 100.9+2.7 108.9+2.6 104.5+2.7 109.1+6.4 93.0+2.2
38 100.0+1.0 101.8+4.1 88.5+2.6** 84.14+2.4%* 86.1+1.7%* 46.2+1.0%*
39 100.0+1.7 106.9+0.5 103.3+4 4 103.8+2.1 108.4+1.5 103.3+2.9
44a  100.0+1.8 100.2+3.8 105.9+1.7 108.6+2.2 95.1+1.5 41.1£2.1
44b  100.0+0.4 100.2+0.4 100.5+1.2 98.0+1.8 76.7+£1.3%*
48 100.0+3.3 98.8+2.2 97.6+3.1 93.3+1.1 68.8+0.6 79.943.7

Each value represents the mean+S.E.M., (n =4).

Significantly different from the control group, *p<0.05, **p<0.01.

ICso values were determined graphically.
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BoE PEESHIEOEEHEEERS

B ARG O - B

HEED A L 7Y OfEER M (800g) 2 MeOH (3L) T 3 [HIZWEEHHH L, MeOH fhi—
¥ A (345.00,49.3%) %1%7-. Z D MeOH fiHH{ =% 2 % EtOAc & H,0 (1:1) T4 L, EtOAC
BATHER (26.0 g, 3.7%) & H.0 BATHI 2157, & 512 H.0 B4T#% n-BuOH & H,0 (1:1) T
7Bl L, n-BUOH #470 (30.09,4.3%) & H.O 17K (288.0 9, 41.1%) % 457=. n-BuOH 1T
EANERE, WA Y SN T A a~ N T T 4 —KOWIE HPLC &AW T R Ly
B 5 L2k D, 7 FOFM T /L 2 A K hemerocallisamine 1 (49, 0.001 %), I (50,
0.00035 %), III (51, 0.00085%), IV (52, 0.0024%), V (53, 0.00093%), VI (54, 0.00017%), ¥ L O
VII (55,0.00047%) % Hiff, #3&EE (Figurel0) 95 & & H12, 7 MOBELAY fulvanine
D (56, 0.0023%),*” methyl L-pyroglutamate (57, 0.0011%),*® 2-hydroxymethyl-5-furfural (58,
0.00013%),*” adenosine (59, 0.0029%),°” 2-deoxyadenosine (60, 0.00021%),’" uridine (61,
0.0028%),”? ¥ & % thymidine (62, 0.0039%)°> % Hifjff, [F& L7 (Figure 10, Chart 4).

b4

3

0
eo\/mo RO, i(/ 0
N

OH J\ '
(0] —
NHz\/\/ N™ z ﬂp
H @) MeO

MeO

49 50 51R=H
51a R = Me
R O/, HO// O RO/, O
§J ij N
— —
0 MeO
52 R1 H, R2= Me
52a R' = Me R2= Me 54 :21 i = (H3H3
1= 2 _ R=
53 R'=H,R2=H NH, o

H OMe N R

T O
N
N~ N N0

57 HO— 4 HO— o
0 OH
\ )

\ /)

HO R HO RZ2
59 R = OH 61 R'=H, R2= OH
60R=H 62 R' = Me, R2=H

Figure 10. Constituents and derivatives from the flower buds of daylily (56—62).
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Flower of daylily (700 g) |

‘ MeOH, A
MeOH ext. (49.3%)
| EtOAc/H,0
n-BuOH
EtOAc soluble-fraction (3.7%) | |
| n-BuOH soluble-fraction (4.3%) | H,0 soluble-
fraction (41.1%)
hemerocallisamine I (49, 0.001 %) fulvanine D (56, 0.0023%)

hemerocallisamine II (50, 0.00035 %) methyl L-pyroglutamate (57, 0.0011%)
hemerocallisamine III (51, 0.00085%) 2-Hydroxymethyl-5-furfural (58, 0.00013%)
hemerocallisamine IV (52, 0.0024%) adenosine (59, 0.0029%)

hemerocallisamine V (53, 0.00093%) 2-deoxyadenosine (60, 0.00021%)
hemerocallisamine VI (54, 0.00017%) uridine (61, 0.0028%)

hemerocallisamine VII (55, 0.00047%) thymidine (62, 0.0039%)

Chart 4. Isolation procedure of constituents (49—62) from the flower buds of daylily.

B FHRS OLFEE

Hemerocallisamine 1 (49) (ZEDOIEEME ([a]p®® -34 in MeOH)) %/~ 3 HEA DL & LTED
IR AT hMumnbe Rafdxd i va—L, = A7)0, 77 be R, 7K, BLO=
— T JVICHSES AW (3400, 1745, 1730, 1684, 1074 cmY) 23388 H 7=, RIZ, E-MS 128
WTC, BFAF =T mz298 (M) IZBIl Sz, £z, BC-NMR Z~7 FMLEB LD
B FRRE EI-MS 12X 0 43430 CisHisNOs 25T 2 Z LML e o7, WIZ, H
NMR (acetone-ds + D20) 3 LT BC NMR (Table 9) 7 —X(ZHBW\WT, 4-BE R /¥
SV AEFRFFITEALIZ 1 DO AT [6533 (br-s, H-2)], 2 2D AF L [§2.42 (dd, J
=12.1,12.1 Hz, H-3a), 2.51(dd, J=12.1, 12.1 Hz, H-3b)], B L OWRRERELICHEA LT 1 2D
AF 2 [83.30 (m, H-4)]}, 2,5-EH e —/L {1 DDOF L7 4 [57.12(d,J=3.8Hz, H-3") B
LW 632(d,J=38Hz, H4)]}, 2 DDA FF 5 [53.58 (s, 1- OCH3) I LT 3.23 (s, 7-
OCH3)], BX T Tk RE [69.32(s,H-6")] ICHKT DL 7T AnBllsi. 2 DDA
FEy, 7ATE R, 25-Bifitn—, BIW 4t FaFT 7y I ORI ORKENEIC
RS L ClZ, DQF COSY, HMBC, ¥ X T NOESY A7 hLOFEM7fEiTic L v e L=,
I 725, HMBC #HBE2Y H-2 & C-1;H-3 & C-2,4;H4 & C-3,5;H-3 & C-2,5%H4" &
C-7, H-6' & C-2;H-7" & C-5,1-OCH; & C-1; £ LT 7-OCH; & C-7' IZ#EH = 7.
JNZC, NOESY #HEd2Y H-3 & H-6', 7' MIZEHl & iv7= (Figure 12). $£7=, EtOH &K &
0, BAERESD 2 ENTETZDOT, Mo-Ka Bl X ARG S iEfET 217 > 7= (Figure 11).
ZORERNG, MHIARELY 2RAR ThDH ERE L. M4 T, Flack parameter
{absolute structure parameter = -0.0 (16)} 7°5, #xf AR E X 2RAR Th D Z L RS
723 Lo Lehy s, Mo-Ka Hiftish X Bk s ST ic W\ TiL, METICER %25 %
RN EMNBRREDREL, FEMEIZZ LY. —FT, B 48 Rafdv 7y I uohn
BAEARINTZEEZLNDIEAY 51- 54 ITBW T, ZAF U8B D 4-h st
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SABLEIIMBEE Yy Uy —JEIZ KV T RT S THHERELTWD. Lo T, #x i ARl
EOWREIZE LTI, BIEZGL2ETICEELRoT. TNULO/RENDL,
hemerocallisamide 1 (49) @ {b % # & % (2R’ 4R’)-methyl-5-amino-2-(2-formyl-5-
(methoxymethyl)-1H-pyrrol-1-yl)-4-hydroxy-5-oxopentanoate C& % & R7E L7=.

Table 9. C NMR (125 MHz) and *H NMR (500 MHz) spectroscopic data for compound 49. Measured
in acetone-ds + D2O.

Position 49
s5C SH (Jin Hz)
1 171.1
2 56.2 5.33 (br-s)
5 74 2.42 (dd, 12.1, 12.1)
2.51 (dd, 12.1, 12.1)
4 68.6 3.30 (m)
5 177.9
2 133.0
3 127.1 7.12 (d, 3.8)
4 112.4 6.32 (d, 3.8)
5' 1415
6' 180.1 9.32(s)
- 65.7 4.41(d, 13.1)
4.72 (br-s)
1-OCHs 52.7 3.58 (s)
7'-OCHjs 57.5 3.23(s)

Figure 11. X-ray crystal structure of 49.
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Hemerocallisamine I1 (50) (X H@IERMmMAKE LTH LN, IR AT MLpbER—L, 7T
AT e R, BEOT—T /VIZHEKT 2L (3402,1732,1074cm™) 2358 H iz, KIZ, El-
MSIZEBWT, A A E—272mlz 181 (M)* I8l En7-. £7-, BC-NMR A7 |
VB X ONE S ERE EI-MS 12X 0 45130 CioHisNO, 268325 Z LB LM E o7 IRIZ,
IH NMR (chloroform-d) 3 LT C NMR (Table 10) 5 — &% OFHIRHTIC LY, 5-8 R
VER—L2-HNVRT AT E RBEOT MR VEOFEERHAGNE o7, 5-8 Fr¥ v
R —L2- VAR T VT REMIIZEIT S 'H 8L BCNMR A7 fLid, 6 (4 b
VT hemerocallisamide I(49) D[R —HEEEH & B< —F L. 7 b5, 77 B R, B
L 2,5-E B v — L OFEANLEIL DQF COSY, HMBC, 35 X T NOESY A~XZ hL D3t
MZRBEATIC K D IRGE L72. 97725, HMBC fHBIAN H-3 & C-2,5;H-4 L C-3,5,7;H-6 &
C-2,3;H-7 & C-5,15H-1" & C-7,2,3;8 L H4' & C-2,3 MicBHl SN2 &b,
Z OFEiEE AR E LT (Figure 12). L EDOFER LV, hemerocallismine 11 (50) OAb A1
23 5-(butoxymethyl)-1H-pyrrole-2-carbaldehyde T % & R7E L7z,

Table 10. **C NMR (125 MHz) and *H NMR (500 MHz) spectroscopic data for compound 50. Measured

in cloroform-d.
Position 50
5§C 8 H (J in Hz)
2 132.7
3 121.4 6.90 (d, 3.8)
4 109.2 6.19 (d, 3.8)
5 138.2
6 178.8 9.47 (s)
7 65.4 4.52 (s)
1 70.9 3.47 (dd, 8.3, 8.3)
2 31.7 1.58 (m)
3 19.3 1.36 (m)
4 13.9 0.91 (dd, 7.3, 7.3)
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Figure 12. Important 2D NMR correlations of new compounds (49 and 50).

Hemerocallisamine II1 (51) (ZE DOHEEM: ([op?® -112 in MeOH)) % /=3 HE(4 D R )E
THELIIR AT MUpb e Raxod 7I R, BLXO=—7 /UIZHKT DU (3635,
1716,1105cmY) 23380 B2, I, EFMSIZBWT, 5FA 4 v B —27 28 miz 213 (M)* (2
BLHI S 41, BC-NMR A7 ML L OEZFFRE E-MS (22D 2313 CuoHisNOs 267 %
ZEMBHLMMER o7, WIZ, ' NMR (methanol-ds) 35 LT BC NMR (Table 11, 12) 5 —
X DOFEIZRRITIZ L Y, 35-Ve RaXxv-y-F7 XA {(AF L2 [§1.75(ddd, J=3.2, 5.0,
8.0 Hz, H-4t), 2.57 (ddd, J = 6.4, 5.0, 8.5 Hz, H-4p)], BARJFFITHREE Lo A F > [64.18 (dd, T
=8.5,5.0Hz, H-3)], Z L TMEB LUOEHRFFITHA LT AT [64.89(dd, J=3.2, 6.4 Hz,
H-3)]},2,5-P Fa7J v {(AF L [§4.53 (m, H-5'B), 4.70 (m, H-5’a))], A F /L [51.69 (s,
-], 1 DDA LT 12 [§5.76 (br-s, H-4)], Z L TAREB LI OERFR A LIAT
[8 6.24 (br-s, H-2"]}, £ L TA ¥ [83.23 (s, 5-OCH3)] DAFIEN /R S 72, AR LAARD
{ElX, NOESY #HPH72%:H-3 & H-4B,5-OCHs;;H-4B & 5-OCHs; = LT H-4a & H-5, fHIZ
BRI Sz LD, (3S'5R) ThH D LE LT (Figure 13). #akt i RELEIT 3 ALK
BTy vy —EZESS TR, SEETHDLZ ENRP L E 7> 72 (Figure
14). b DR D, hemerocallisamide 11T (51) DAL FAEE % (3S,5R)-1-(3-methyl-2,5-

dihydrofuran-2-yl)-3-hydroxy-5-methoxypyrrolidin-2-one CT& 5 & RE L7-.
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Figure 13. Important 2D NMR correlations of new compounds (51— 55).

Hemerocallisamine IV (52) 1B DIESEM ([afp®® -35.2 in MeOH)) % /=3 DR YE &
LTHELI, IR AXZ7 Mhxb e Fexii, 7IF, BXOZ—7 /VIZHRT 5L
(3635, 1716, 1110 cm™) 2FEDH BALT=. I, E-MS IZBWT, oA 4 E—27 2 miz 213
(M)* (28Il =41, BC-NMR A7 ML X ONE S FRAE EI-MS 12X 0 4373 CioHisNO,
EATHZENRHLMNE o7, RIZ, H- BELO BCNMR (Table 11, 12) 7 — & OFEH 72
RFTICE Y, 51 LRROFEBIEEZAT LI EDRHLMNE o7z, FEXARBLE X,
NOESY #HBd72%: H-3 & H-4B; H4p & 5-OCH;; = LT H-3 & 5-O0CH;, M@ ST
ZEMD, (388)55) THDHLIE LT (Figure 13). #eh KR EIL 3 (D KERFEIC LR
oy Uy —EEELSEEMER, SEETHDLZENRHLNER -7 (Figure14). T b
DFERH B, hemerocallisamide 111 (52) Db FAEEZ (38, 55)-1-(3-methyl-2,5-dihydrofuran-2-
yl)-3-hydroxy-5-methoxypyrrolidin-2-one CT& % & RE L7-.

Hemerocallisamine V (53) |ZBE DEYME ([o]o® -25.2 in MeOH)) A /R MEAOHMRHE & L
THELN, E-MSIZBWT, A A =223 miz 199 (M)* IZ8Ll <H, BC-NMR A3
7 MVEB X OESFEE E-MS 1280 0173 CoHNO, 2 H 5 Z L3 bk e o7,
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WIZ, H- BLT BCNMR (Table 11, 12) 7 — % OFEMZR2FEHTIZ L Y, fulvanine B> & [A]
ROV EZAT D Z ENHBE 72 o 7=, fARIIRELE X, NOESY fHEE72%: H-3 & H-
48 BEL O H4a & HSMICBRM SN2 &b, (35,58) TH D LkE L7 (Figure 13).
MEXTNAABLE L 3 BN 5 ALOKEEHZ A FXx A b L7=%#%, 51 BL W 52 ® 3 DK
iz XA AL b D&, HPLC ORFFRB L OWEEZ T 5 2 L TIRE LT
(Figure 14). 372 H, 51,52, B LU 53 % 14-Dioxane JEH#EH 2T NaH HAF T
lodomethane & S5 2 & T, FNLENDIELEMZBNT 3 BEIO 5 i A FFv
fbaniz, [A—FutEEz2 a1 564 51a,52a,53a 215372, kI, T b DA% HPLC
ERWTHON L& Z A, 52a & 53a (XFE— ORI 246 LT\ 5—J7T, 5la OFF
REITE R > TV e AT, ENDDILAMITT R TADIERELF L TWeZ Lnb,
53 OHRISIRELE A (35,55) THHERE L. ZIHDOFERD D, hemerocallisamide V
(53) DIbFHEIEE (3S,55)-1-(3-methyl-2,5-dihydrofuran-2-yl)-3,5-dihydroxypyrrolidin-2-one C
HDHEREL.

0 o 0.01 %
(-)- or RO/,,S O +0.02 RO/,'S \ O +0.01 RO/ O +0.01
(+)-MTPACI N N
—_— —_—
51 or 52 or 54 W 18001 —l  or :g:ag -0.05 or - g-gg 3 +0.03
001MeD oo -0.14 MeQO -oo1 000z
A5=38S-8R 51b: R = (S)-MTPA 52b: R = (S)-MTPA 54a: R = (S)-MTPA
A8 values in ppm (500MHz) 51¢c: R = (R)-MTPA 52c: R = (R)-MTPA 54b: R = (R)-MTPA
(0] 0]
HO., O NaH, CHj HO., 0)
N — N
—_— —_—
DMF 4
MeO Me'
0]
ﬁ( NaH, CHl i(( NaH, cHyl HOx i
—_—
4>j > J>j -~ J>j
MeO Me

Figure 14. Determination of the absolute configlation of 51 — 54.

Hemerocallisamine VI (54) (X1IED e ([]o?® +80.2 in MeOH)) Z /~3 A DR WE &
THRLIL, IR A7 huipbe Faxod 7IF, BLO=—7 /LIZHKT 5N
(3629 1700, 1167 cm?) 23388 bz, WKIZ, E-MS (2B W\ T, %%4’ o v —2 5 miz 197
(M)* (Bl S, BC-NMR 227 kLB L OESREE EI-MS (2 /\%Jt CoH11NO4
EAETLHZERHBMNERoTZ RIZ, H- BELT BCNMR (Table 11, 12) — X DOFEA7R
fiEHTic L v,  fulvanine E ([a]p +1.35 (¢ =0.2,in MeOH) ' & [AIAE O VAR L ORIk
BEL AT DI EDRHLNE R, AR E L 3 MOKBEIZKRE Yy vy —1E%
W SEAER, SEETHDLZ EBHLMNE o7 (Figure 14). 2L OFERNG
hemerocallisamide VI (54) Ot FREZ X HTIZ/R LTS DT 5D ERE LT (Figure 10).
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Hemerocallisamine VII (55) (ZEDFESEM ([o]o®® -26.0 in MeOH)) % /<3 HE(a DR E &

LTHELN, IR A7 bbb KXok, 7R, BXO=—7 VICH KT 20N
(3635, 1717, 1108 cmY) 23388 B T=. WITEI-MS ([ZBWT, 45 1A 42 B — 27 73 miz 243
(M)* IZBHI &, BC-NMR A7 hLEB X OE S REE EI-MS 12 XL D 5y 130 CoH1sNO,
EATHZENRHLNE 27, WIZ, *HNMR (methanol-ds) 35 X O 3C NMR (Table 11, 12)
F—H OFEIRENTIC LD, 3,5-P RuXLy-T 7 XL {2 DDOAF L [51.77 (dd-like,
J=1.6,9.0 Hz, H-4a), 2.38 (dd-like, J= 5.8, 7.6 Hz, H-4B)], BARJA FIZHEE LIz A F > [64.16
(d-like, J=9.0 Hz, H-3)], & L CEAFIB L OERIT TG LI A F > [64.73 (d-like, J=5.8
Hz, H-3)]},2,5-E e 772 {AF L [64.50 (m, H-5"), 4.73 (m, H-5’b)], BAE B REFD
AL ATF LY [84.07 (s, H3-6)], L7 1 > [65.98 (br-s, H-4")], # L CHFEL L U%EFH
JRFITHER LIz AF > [66.32 (brs, H-2)]}, £ LT 2 2D A hF ¥ [§3.15 (s, 5-OCH3),
3.42 (s, 3-OCH:)] DIFAED RIS Ll2. KIS, 3,5-P Raxi-y-F 27 2L, 25-Pk R

77y, BEOY 2 oD A MR VEONEL, FFE 2D-NMR AL ML OFERIZR RN I X

DIRE LT, Fio, FEXIAELEIX, NOESY FHB72%:H-3 & H-4B;H-4B & 5-OCHs; H-4a
& H-5; BXO 3-OCH; & H-do OFICBI SN2 &0v6, (3S')5R) ThHERELL
(Figure 14). ZH 5 OfE R 25, hemerocallisamide VI (55) DALZFEER, (35, 55)-1-(3-
hydroxymethyl-2,5-dihydrofuran-2-yl)-3,5-dimethoxypyrrolidin-2-one T % &R E L7z,

Table 11. C NMR (125 MHz) spectroscopic data for compound 51 — 55. Measured in methanol-d..

Position 51 52 53 54 55
2 176.9 178.5 178.1 177.0 176.1
3 70.0 69.5 69.6 68.9 77.7
4 35.8 36.1 40.3 36.4 34.1
5 87.8 86.6 78.8 81.7 86.7
2 91.4 90.7 91.1 87.8 88.5
3 136.4 132.7 132.8 132.5 140.7
4 127.8 128.2 127.8 129.1 125.9
5 75.4 75.4 75.4 76.7 76.2
6 11.7 11.8 11.7 64.3 58.3

3-OMe 58.5

5-OMe 55.4 54.1 55.6
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Table 12. *H NMR (500 MHz) spectroscopic data for compound 51 — 55. Measured in methanol-d,.

51 52 53 54 55
Position ou (Jin Hz) ou (Jin Hz) On (Jin Hz) on (Jin Hz) du (Jin Hz)
3 4.18 (dd, 8.5,5.0)  4.56 (d-like, 6.1) 4.18(dd, 8.5,5.0) 4.27(dd,9.9,4.0) 4.16 (d-like, 9.0)
4 1.75 (ddd, 8.0, 1.84 (dd-like, 6.1, 1.75 (ddd, 3.2, 1.68 (ddd, 3.7, 1.77 (dd-like,
o 5.0,3.2) 8.0) 5.0, 8.0) 7.4,9.9) 7.6,9.0)
4 2.57(ddd, 8.5, 2.45(ddd, 5.8, 2.52(ddd, 6.4, 2.76 (ddd, 4.0, 2.38 (dd-like,
B 8.0, 6.4) 6.0, 8.0) 8.0, 8.5) 7.4,9.9) 5.8,7.6)
5 4.89 (dd, 6.4,3.2) 5.05(d-like, 5.8) 4.89(dd, 6.4,3.2) 5.05(dd,9.9,3.7) 4.73 (d-like, 5.8)
2' 6.24 (br-s) 6.29 (br-s) 6.24 (br-s) 6.13 (br-s) 6.32 (br-s)
4 5.76 (br-s) 5.98 (br-s) 5.76 (br-s) 6.19 (br-s) 5.98 (br-s)
5'a 4.70 (m) 4.57 (m) 4.70 (m) 4.72 (d-like, 13.0) 4.73 (m)
5 4.53 (m) 4.46 (m) 4.53 (m) 4.58 (d-like, 13.0) 4.50 (m)
6 1.69 (s) 1.69 (s) 1.69 () 4.69 (s) 4.07 (d, 5.4)
3-OMe 3.42 (s)
5-OMe 3.23(s) 3.24 (s) 3.15(s)

= BAS O PC12 Ml ZRE M RRERIER R LU ABREMHIER

TIWINA IR, & & ISk Z DI TREREYE 2 B E 15, KINEE N
59 B JRK AR OETHMRIEER TH D, BOERICEE & SNDHWED SR
REN MG E O, MITAZE, TAIAZE, BIABENLBENLNR > T, M T, pEZ7L¥—8
BEO peZ L2 —BIlE > TT I 04 FRIBEZ VR IDBERENLT InA K g4
VORI NEELTET InA K AN Av—0OEMBICL D HBTHEAB D KX RRFMT
b5, T, EEHETMPRRICB O TR L VIERZ SXET2EARD D LRI NLTND
ZEMD, EHEMGOEBBIIEBIT U TEHEZRBLL CWAHREERS S & &b, 5
Hiv7z 1-butanol RIS EI2NA E 72 AS EEEMHIVEM [inhibition (%): 12.2+0.6 (p<0.01) at 100
pg/mL1Z 7R LT Z &0, EARY O PC12 Mila/sbIREER B L O AB BEEMGIER O
Bt & T 72. PCI2 fIIEXT v MBEAMIEEN S &L, FRSMEOEICB T 5ET IV
ELTHWBR TSSO

1 ng/mL @ NGF 77 F, FHEEOT A oLl sic 2 HfA v F2_— R L
72t%, MROBERU EOREHENAONIZbDEMELTzERRL, TOEAGEZETL
fo. PRESRHRRIE & U ClE, ARSI M EIEEEF O ST D RS0 L& vz,
ZORER, FHT A aA FEICIIFEERIEES AL oT-—HT, X7 LAY RIZ
ITHEERIEER RO N, BThH, HED 2 (T X eI n7={bE&% 60 [Ratio vs control:
3.88+0.61 (p<0.05) at 100 uM] 33 L T* 62 [Ratio vs control: 1.87+0.07 (p<0.01) at 1 M, 1.99+0.24
(p<0.01) at 10 &M, and 2.47+0.21 (p<0.01) at 100 uM] IZ{LA4) 59 [Ratio vs control: 1.45+0.10
(p<0.05) at 100 uM] F L T" 61 [Ratio vs control: 1.44+0.27 at 100 uM] & FLEE L C, LV @&l
BTOMMER RN, AT, TAXT X7 LAY FE Lo bRIL, FRETO R
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F XYL [Ratio vs control: 1.23+0.16 at 1 uM, 1.89+0.28 (p<0.05) at 10 M, and 2.42+0.70
(p<0.05) at 100 uM] LV b EWEIE T o7 (Table 13).

Table 13. Neurite outgrowth in PC12 cells (VS control) of nucreoside constituents of daylily.

NGF (ng/mL) 0 1 1 1 1 50
Sample (M) 0 0 1 10 100 0
59 0.2940.05  1.00£0.13  1.03:0.09  0.88+0.06  1.44+027  2.66+0.18**
60 0.05£0.05  1.00£0.42  1.03£0.09  1.29+0.19  3.88+0.61*  12.21:+].28%**
61 0.4940.06  1.00£0.08  1.45£0.08*  1.30£0.04  1.45£0.10%  3.01+0.17**
62 0.5240.11  1.00£0.19  1.87+0.07** 1.99+0.24%* 2.47+0.21%*  4.35+0.]15%*

Wiz, BJFon=T v haA K 49,52,56, BLWN 57 @ Ap EHEMGIER OB 21T - 7=,
Tbb, KEEOIMM OF 47 I BLOKEBEDT A M7 b &I Abn
Z305MHA ¥ aX— N U7tk wEMELZRET D2 L TEERDOIIEL L. Z0H
B, y 77 X LBREBETICHT 21LAY 52,5, BLW 57 "HERERIEEZ R L
[inhibition (%) 52: 29.0+£12.9 (p<0.01), 56: 28.6+11.8 (p<0.01), 35 LN 57: 55.7+8.0 (p<0.01) at 100
uM, respectively]. HHTH, LAWY 57 ORISR G & L CHY 2 morin [inhibition (%):
34.0+7.8 (p<0.01) at 100 uM] & FIFEEDFREREZ R LT,
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o e

1. XA pEA T A F /% (Cananga odorata) fLi
1) ¥AFEA T AT/ XIEE MeOH fiH =2 X v, 8 MOFHHILAED
canangalignans I, 11 (1, 2) 3 X O® canangaterpene I-V1(3-8) ZHifEL, O bFtEE % E
L7z
2) MeOH I =F AB L OEAR D THHEAXFTNARUSEIL, v~ TARXAT ) —~<HEK
B16 melanoma 4AS Zf51E & L CTHW = A T = ARIHIEA N B o7 fEETETEMRBIN &,
EETL R EAXTALVHEHIIBONT, BOMAKEN N T AR THL Z L0, BRE
DHINVR =NV FEOTFEMNEEORBUCITIEE CTH D Z ERHALMNE /o7 INZ T, LogP @
FERAE & IR D R R 21T o TSR, EMEORBUTIE LogP=2-3 THLIMENH D LR
XN,
3) MeOH fiith =% %, £/ T AXUGHER, BLOT IR A NEICHERT )V F—X
BITBREERN RSN, £, /~aAVEREGTHE /) TAXR0D 7 =
Lt L C, W7 =AANEEETHE ) TN FHERPGIRE CIEE A BT 5
ZER, 7IR A REFHEADIEEDORBUZ T VOB N FG L TWAH Z xR L
7z

2. XA PEMIEI L OSETE (Nelunbo nucifera, 1633 S OHEE)
1) XA FEERE MeOH fitH= X2 L0, 1 FOFHRTHRLVT o VBT e A K N-
methylasimilobine N-oxide (26) % Hiffff L, * Db FHEELZRE L.
2) MEEL7=T7 ARV o VRIT e A REBIOEGRICEV GO Y2 U BT
AaA RiE, AERAT7=ERMIGWERN zA+ 52 2P bne Lic. 7HREAL7 4 VT
NABAFICBFENMDOAFAHEL, AV ) BT AL FPEICET 2O
X, KIEE T2 KT 2 ECEECTH S Z LARB I N,

3. hEESEE
1) w#HE MeOH fiti=F% 2 LV, 7 FOFHL 7 /L7112 A K hemerocallisamine 1-VI (49-55)
FEBEL, ZOFEEZRE L. P Th, hemerocallisamine | (49) 1%, FEL L 7-H§iE
EATHLEMRHE SN TV RNWB LW T v aA Ry Thorl.
2) GEMS THDH R LAY NENAEL PCL2 Ml bR EER %2, -7 7 % LB %
BT DT VaA NS AR BEEMEEN 2 AT 52 L2 /LT,
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P
AWFZEICER L, HAREFRE, A IE Y £ LI sB3R Ry AR a5 4
EEER, MEAFIER, 2O IR BEHEBRRICR L IV IEER 2 #EER LET.
X MG e E T KOS MR E EHEIC BT E LT, REBHERICRY £ Lz 5t
SRR SLFERM S o Z — ANIRIRERGERT, f&EERSH 2 O NICRE TH 11X
Phr S PR B TR < JEETHR L BT E
AWFFRICEE LHB) S, 2B £ L AR5 BRE ARG L 250N
HISES — LI R B L £ 9
Flo, RBFRICEE L ZW AT SWE LIcided s, KRR L OAER R OBERIZERS
L E T
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KEBROER

AL, BT E RS EEE MP-500D 2 AW CHIEL, RMIETHD.

ECD A7 MU, AARSEH AN HGEE J-720WI spectrometer % FIVWTHIE L 7-.

FEEE 1%, Horiba high sensitive SEPA-300 digital polarimeter (/=0.5) % A\ CHllE L7-.

B BRREE B HT (High resolution FAB-MS, EI-MS) K OVE &34 (FAB-MS, EI-MS) 13,
JEOL JMS-SX 102 % O¥ IMS-GCMATE HUVE By #r i 2 VO CHIE L 7=,

IRANFUL A7 kv (IR) 14, Shimadzu FT-IR DR-8000 spectrometer 33 JX O Thermo Electron
Nexus 470 %z FVWTHIE L7z,

IKERR I AL F L ("H-NMR KO BC-NMR) %, JEOL JNM-LA500 (500 MHz) X%
Y JEOLK-600 (600 MHz) % FVCHlllE L7=.

EIEAR s v~ s /5 7 4 — (HPLC) 1%, "R 7I% Shimadzu LC-6AD %, 2E4FAI1H 4%
St EHR 2R 1, Shimadzu SPD-20A % Fu 7=,

NI Lrva~ N7T 7 4 —OWFERNE, NEHERIZS U B 7L Silica Gel 60N (BH{LTF), ¥
FRIZZ7 o~ Ly 27 A ODSDMIO0T (B 2V v 7) &M,

g/ n~ ~ 77 7 ¢— (TLC) 213, silica gel 60F2ss (Merck, JIEFH), RP-18 60F,ss (Merck,
W) 2L, ARy hORHIE, UV (254nm), = b KU 27 L— (FufeffiRet flak
), 1B LT 1% Ce(S04)2/10%H,S04 /KA #, N,N-dimethyl-1,4-phenylenediammonium dichloride
ML, B 202X 0T 7.

FCEITRFIZIARE L7220y b OIRDEMEAERGAE (Rfk) 2 e,

FERTHE DB T AR HERRZE TR L, MR L OEIEDO A EZEDKEICIT
Dunnett D 51E%2 WV, pER 005 L TOH D EFE & AR LT
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B—EDOER

B ER

S APEA T A F /% (Cananga odorata, 4.0 kg) {E&EBE A Ry DAl - HEEE

% A pEA Z 4 F /% (Cananga odorata, 4.0 kg) 1£#% MeOH TEWH (3h) %, Hi
R 2 I8 H L7z, FRiE IS MeOH Z i %, [REEOfH#EZ 51 3 [FI1T - 72. MeOH ik & &
o, E RS2 L, MeOH flitH— 3 2 (1575 g, B TR HIR 39.4 %) A 1572
537 MeOH fhiHH = 2D —#F (210 g) % EtOAc & H,O THfiddH L, & 512 n-BuOH
& HO Thrfiddhi L, EtOAC 176 (529, 9.8 %), H.0 BATHD (58 g, 10.9 %) 33 L U n-BuOH
AT (100 g, 18.8 %) Z457-.
£ 547 n-BuOH BATHER (100.0 g) ZNEFH Y A SN A—T BT hra~ N TT7 4
— [2.5 kg, CHCl:-MeOH (1:0 — 50:1 — 10:1 — 5:1 — 1:1 — 1:2, v/v) — MeOH] (Z T4y L,
[Fr.B1 (1.4 ), Fr.B2 (6.2 g), Fr.B3 (1.2 g), Fr.B4 (6.6 g), Fr.B5 (8.4 g), Fr.B6 (6.2 g), Fr.B7 (30.1 g),
Fr.B8 (6.8 g), Fr.B9 (2.3 g)] #%#%¥7-=. Fraction B4 (6.6 g) ZWitH ODS A —7 > h T L7 u~
~7Z 7 4 — [150 g, MeOH-H,0 (1:9 — 2:8 — 3:7 — 4:6 — 5:5 — 6:4 — 7:3 — 8:2 — 9:1, v/v)
—MeOH] % T4y L, [Fr.B4-1,Fr.B4-2, Fr.B4-3, Fr.B4-4, Fr.B4-5, Fr.B4-6, Fr.B4-7, Fr.B4-
8 (463.7 mg)] % 457=. Fraction B4-4 (463.7 mg) (£ 512 HPLC [mobile phase: H;O-MeCN (60:
40, v/v) COSMOSIL 5C18-MS-II (250 x 20 mm i.d.)] Z AW THRL, 4 (128 mg) BLV 5
(11.1 mg) %457=. Fraction B7 (30.1 g) Z# S BIZWAHODS A —F v T hrma~ NI T 7 4
— [1kg, MeOH-H,0 (3:7 — 4:6 — 5:5 — 6:4 — 7:3, v/v) — MeOH] |2 T47 M L, [Fr.B7-1, Fr.B7-
2, Fr.B7-3 (6.2 g), Fr.B7-4 (573 mg), Fr.B7-5, Fr.B7-6, Fr.B7-7, Fr.B7-8] % #57=. Fraction B7-3 (6.2
g ZILIZWHODS A —T T v~ 7T 7 ¢ — [180.0 g, MeOH-H,O (1:9 — 2:8
— 3:7 — 4:6 — 5:5, v/v) — MeOH] (2 T4y L, [Fr.B7-3-1, Fr.B7-3-2, Fr.B7-3-3, Fr.B7-3-4,
Fr.B7-3-5 (1.5 g), Fr.B7-3-6] % 4%7-. Fraction B7-3-5 (1.5 g) % HPLC [mobile phase: HO-MeOH
(80: 20, v/v) COSMOSIL 5C18-MS-II (250 x 20 mm i.d.)] & & W #EHI4 2 Z & T, 1(275.5 mg),
2 (8.1 mg), 9 (20.5 mg), 11 (21.3 mg) % 157=. Fraction B7-4 (573 mg) % HPLC [mobile phase:
H>0-MeOH (80: 20, v/v) COSMOSIL 5C18-MS-II (250 x 20 mm i.d.)] & W CTHHEIL, 18 (8.6
mg), 19 (1.6 mg), 20 (57.4 mg) B L 21 (3.3 mg) %157=. EtOAc BBA1THE (50.0 g) ZJIEFH
VATNF—T 2 TT7 87 v~ 7T 74— [3.0kg, n-hexane — n-hexane— CHCl; (5:1 — 2:1,
v/v) — CHCl:-MeOH (200:1 — 100:1 — 50:1 — 10:1 — 3:1, v/v) — MeOH] (2 LV /3 lid 5 =
&G, 7 SD43H [Fr.E1 (7.5 g), Fr.E2 (3.9 g), Fr.E3 (3.6 g), Fr.E4 (27.6 g), Fr.E5 (6.6 g), Fr.E6
(16.8 g), Fr.E7 (10.0 g)] %#457=. Fraction E4 (27.6 g) ZNAfH UV W XN A —T o BT LT v~
s 272 7 4 — [900.0 g, MeCN-H,O (4:6 — 5:5 — 6:4 — 7:3 — 8:2 — 9:1, v/v) — MeCN] (2T
SEL, 7 D077 7 3 [FrE4-1, Fr.E4-2 (0.73g), Fr.E4-3 (1.0 g), Fr.E4-4 (0.84g), Fr.E4-5,
Fr.E4-6 (1.5 g), Fr.E4-7] % %57=. Fraction E4-2 (0.73 g) % & 512, HPLC [mobile phase: H,O-
MeCN-AcOH (650: 350: 3, v/v/v) COSMOSIL 5C18-MS-II (250 x 20 mm i.d.)] (2L > THERLL
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16 (10.0 mg) % 157-. Fraction E4-3 (1.0 g) % HPLC [mobile phase: H,O-MeOH-AcOH (800: 200:
3, v/v/v) COSMOSIL 5C18-MS-II (250 x 20 mm i.d.)] {2 &> THER L, 7 (6.3 mg), 8 (8.1 mg),
12 (15.2 mg), 13 (14.8 mg) B L TN 15 (8.9 mg) % 157-. Fraction E4-4 (0.84 g) Z HPLC [mobile
phase: HO-MeOH-AcOH (500: 500: 3, v/v/v) COSMOSIL 5C18-MS-II (250 x 20 mm i.d.)] (2 &
DIEELL, 14 (223 mg) B LV 17 (29.2 mg) % 15F7-. Fraction E4-6 (1.5 g) % HPLC [mobile
phase: H;O-MeOH-AcOH (320: 680: 3, v/v/v)] ZHWTHHRIL, 6(8.9mg) %437-. Fraction E6
(168 g) ZXBIZWAHODS A—7F v T L7 va~ 7T 74— [500 g, MeOH-H,0 (1:9 —
2:8 = 3:7 > 4:6 > 5:5 - 6:4 — 7:3 — 8:2 — 9:1, v/v) —» MeOH] % HW K L, [Fr.E6-1,
Fr.E6-2, Fr.E6-3, Fr.E6-4 (1.2 g), Fr.E6-5, Fr.E6-6 (1.6 g), Fr.E6-7] % 457=. Fraction E6-4 (1.2 g)
ZNEARS U A SN —T T T sy va~ 87T 74— [1.2 g, n-hexane- EtOAc (2:1 — 1:1 —
1:2, v/v) — EtOAc-MeOH (1:1, v/v) — MeOH] (Z X Y 431l L, [Fr.E6-4-1, Fr.E6-4-2, Fr.E6-4-3
(130 mg), Fr.E6-4-4 (225 mg), Fr.E6-4-5 (399 mg)] % 15%7-. Fraction E6-4-2 (399.0 mg) % HPLC
[H,0-MeOH (45: 55, v/v) COSMOSIL 5C18-MS-II (250 x 20 mm i.d.)] (Z L VR L, 24 (74
mg) % 15%7-. Fraction E6-4-3 (225.0 mg) % HPLC [H20-MeOH (45: 55, v/v) COSMOSIL 5C18-
MS-II (250 x 10 mm i.d.)] Z AW CTHELL, 22(5.8mg) B LV 25(21.2 mg) % 547~ Fraction
E6-4-5 (399 mg) % HPLC [H,0-MeCN-AcOH (670: 330: 3, v/v/v) COSMOSIL 5C18-MS-II (250
x 20 mm i.d.)] [ZX VRSS2 LT 3(14.0 mg) BEL O 10 (8.2 mg) % 15%7-. Fraction E6-6
(1.55 g) IZEBIZWHODS A—F BT L7~ ~7 77 4 — [150 g, H;O-MeOH (5:5 —
4:6 — 2:8, v/v) »MeOH] (2L Y 43[E L, [Fr.E6-6-1, Fr.E6-6-2, Fr.E6-6-3 (88.5 mg), Fr.E6-6-4]
% 15%7-. Fraction E6-6-3 (88.5 mg) % HPLC [H,0-MeCN (6: 4, v/v) COSMOSIL 5C18-MS-II (250
x20mmid)] IZEVERL, 23(7.1 mg) 157,

FE_HDER

BBy DAL A i

Canangalignan I (1): amorphous powder; [a]*’p +25.3 (¢ 0.61, MeOH); UV (MeOH) Amax 200.0
nm (log € 4.20), 314.0 nm (log € 4.22); IR (KBr) vmax 3400, 1703, 1682, 1601, 1512, 1075 cm™'; 'H
NMR (methanol-ds, 600 MHz,) 61.21 (2H, m, H-6"a, 6""a), 1.28 (2H, m, H-5"B, 5""B), 1.62 (2H,
m, H-4",4""),1.76 (2H, m, H-3"'a, 3""'a), 2.29 (2H, dd-like, H-6"B, 6""B), 3.24 (2H, m, H-2"", 2"™),
3.30 (4H, m, H-5"a, 5""a, 4™, 4™"), 3.34 (4H, m, H-3"B, 3""B, 5", 5""), 3.70 (2H, m, H-2"', 2"™"),
3.84 (4H, d, J = 12.4 Hz, H-6"", 6"™), 3.86 (2H, m, H-10"a, 10™"a), 3.96 (2H, m, H-10"Db, 10""b),
4.46 2H,d,J=17.8,H-1"", 1""), 4.56 (2H, d, J=6.2 Hz, H-8",8"), 6.42 (2H,d,J=6.2, H-9",
9", 6.68 (1H, d, J = 8.6 Hz, H-5"), 6.71 (2H, d, J = 8.6 Hz, H-3", 5"), 6.92 (1H, dd, J=1.9, 8.6 Hz,
H-6"), 7.07 (1H, d, J= 1.9 Hz, H-2"), 7.41 (2H, d, J= 8.6 Hz, H-2", 6"), 7.73 (1H, s, H-1), 7.80 (1H,
s, H-4), 9.76 (2H, s, H-7", 7""); 3C NMR (methanol-ds, 125 MHz) & given in Table 1; positive-ion
FABMS m/z 1053 [M + Na]*; HRFABMS m/z 1053.3580 (calcd for CsoHexO23Na [M + Na]”,
1053.3574).
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Canangalignan II (2): amorphous powder; [@]*p +32.8 (¢ 0.51, MeOH); UV (MeOH) Amax 226.0
nm (log € 4.20), 331.0 nm (log € 4.33); IR (KBr) vmax 3400, 1701, 1685, 1508, 1075 cm™'; "H NMR
(methanol-ds, 500 MHz,) 61.21 2H, m, H-6"a, 6"'a), 1.27 (2H, m, H-5"B, 5"B), 1.62 (2H, m, H-
4" 4™, 1.87 (2H, m, H-3"a, 3™a), 2.27 (2H, m, H-6"$, 6""B), 3.22 (2H, m, H-2", 2"™), 3.27 (4H, m,
H-5"a, 5™a, 4™, 4", 3.30 (4H, m, H-3"B, 3"B, 5™, 5", 3.60 (2H, m, H-2",2""), 3.80 (4H, d, J =
10.4 Hz, H-6™, 6""), 3.82 (2H, m, H-10"b, 10""b), 3.86 (2H, m, H-10"a, 10""a), 4.42 (2H, d, J = 7.8,
H-1",1"),4.56 2H,d, /J=6.5Hz, H-8",8"),6.38 (2H,d,J=6.5, H-9",9™), 6.46 (1H, s, H-5),
6.59 (2H, d, J=8.5 Hz, H-3', 5"), 6.78 (2H, d, J= 8.5 Hz, H-2', 6"), 6.80 (1H, s, H-8), 7.52 (1H, s, H-
1),7.78 2H, d,J=8.55 Hz, H-2', 6'), 9.74,9.77 2H, s, H-7", 7"™); *C NMR (methanol-ds, 125 MHz)
dgiven in Table 1; CD Ag (nm) -1.6 (203), -2.1 (230), +2.2 (257), -0.2 (293), +0.1(311), -2.7 (340)
(¢ 8.00 x 10 m, MeOH); positive-ion FABMS m/z 1053 [M + Na]*; HRFABMS m/z 1053.3573 (calcd
for CsoHe2023Na [M + Na], 1053.3574).

Canangaterpene I (3): Amorphous powder; [a]*’p -2.1° (¢ 0.43, MeOH); IR(film): vmax 3400, 1716,
1508, 1456 cm'; "H NMR (methanol-ds, 500 MHz) & , 1.11 (m, H-98), 1.26 (m, H-10r), 1.33 (m,
H-7B), 1.52 (m, H-901), 1.68 (dd, J = 4.2, 6.2 Hz, H-40r), 1.84 (m, H-8), 1.91 (m, H-70r), 2.12 (m, H-
10B), 2.22 (dd, J= 4.2, 6.2 Hz, H-4B), 3.37 (s, 3-OMe), 3.38 (s, 1-OMe), 3.39 (m, H-6), 4.03 (dd, J =
42,6.2 Hz, H-11), 4.89 (s, H-1), 5.07 (dd, J= 4.2, 6.2 Hz, H-3), 6.23 (d, J = 15.5 Hz, H-8'), 6.76 (d,
J =823 Hz, H-5), 6.92 (d, J = 8.3 Hz, H-6"), 7.03 (s, H-2'), 7.51 (d, J = 15.5 Hz, H-7); 3C NMR:
given in Table 2; EI-MS: m/z 408 [M]"; HR-EI-MS: m/z 408.1788 (Calcd for C2;H2s0s [M]": m/z
408.1784).

Canangaterpene 11 (6): colorless crystal; [«]*p +25.2 (¢ 0.45, MeOH); IR (film) vinax 3400, 1716,
1508 cm™'; "H NMR (chloroform-d, 500 MHz,) 50.96 (3H, s, H-15), 0.98 (3H, s, H-14), 1.11 (3H,
s, H-13), 1.26 (1H, m, H-10B), 1.40 (1H, m, H-6fB), 1.46 (1H, m, H-78), 1.53 (1H, m, H-6a), 1.58
(1H, m, H-12a), 1.59 (1H, m, H-5), 1.64 (1H, m, H-11a), 1.65 (1H, m, H-12f3), 1.68 (1H, m, H-3a),
1.69 (1H, m, H-10a), 1.92 (1H, dd, J= 6.2, 8.2 Hz, H-3[3), 2.03 (1H, m, H-11p), 2.30 (1H, m, H-7a),
3.34 (1H, m, H-9), 5.09 (1H, dd, /=6.2, 8.2, H-2), 7.43 (2H, dd, /= 7.6, 7.6 Hz, H-3',5"),7.55 (1H,
dd,J=17.6, 7.6, H-4"), 8.03 2H, t,J = 7.6 Hz, H-2', 6"); *C NMR (chloroform-d, 125 MHz) & given
in Table 2; EIMS m/z 342 [M]"; HREIMS m/z 342.21981 (calcd for C22H3003 [M]", 342.21948).

Canangaterpene 111 (7): colorless oil; [@]*p+25.2 (¢ 0.45, MeOH); IR (film) vinax 3410, 1684, 1509
cm’!'; "TH NMR (chloroform-d, 500 MHz,) §0.91 (3H, d, J = 6.7 Hz H-12), 0.95 (3H, d, J = 6.7, H-
13), 1.25 (3H, s, H-14), 1.39 (1H, m, H-7), 1.46 (2H, m, H-2p, 8B), 1.51 (1H, m, H-9a), 1.52 (2H, m,
H-2a, 8a), 1.63 (1H, m, H-9B), 1.75 (1H, m, H-1), 1.96 (1H, m, H-11), 2.43 (1H, dd, J=5.7, 17.6
Hz, H-3a), 2.47 (1H, m, H-3p), 2.76 (1H, m, H-6), 6.96 (1H, d, J = 5.7 Hz, H-5), 9.44 (1H, s, H-
15); 3C NMR (chloroform-d, 125 MHz) & given in Table 2; EIMS m/z 236 [M]"; HREIMS m/z
236.1780 (calcd for CisH»40: [M]', 236.1776).
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Canangaterpene IV (4): Amorphous powder; [a]*p -2.99° (¢ 0.64, MeOH) IR(film): vmax 3400, 1716,
1558, 1508, 1458 cm™'; "H NMR (methanol-ds, 500 MHz) & 1.13 (m, H-9'8), 1.25 (m, H-10'ar), 1.33
(m, H-7'8), 1.54 (m, H-9'a), 1.71 (dd, J=4.2, 6.2 Hz, H-4'a), 1.84 (m, H-8"), 1.94 (m, H-7'a1), 2.13
(m, H-10'B), 2.24 (dd, J=4.2, 6.2 Hz, H-4'B), 3.37 (s, 3'-OMe), 3.38 (s, 1'-OMe), 3.39 (m, H-6"), 4.03
(d-like, J = 4.9 Hz, H-11"), 4.89 (s, H-1"), 5.08 (m, H-3"), 6.30 (d, /= 15.9 Hz, H-8), 6.79 (d, /= 8.6
Hz, H-3, 5), 7.44 (d, J = 8.6 Hz, H-2, 6), 7.58 (d, J = 15.9 Hz, H-7); *C-NMR: given in Table 2;
EIMS: m/z 392 [M]*; HREIMS: m/z 392.1833 (Calcd for C2,H3007 [M]": m/z 392.1825).

Canangaterpene V (5): Amorphous powder; [a]*p -2.71° (¢ 0.56, MeOH); IR(film): vmax 3405, 1716,
1558, 1508, 1458 cm™'; '"H NMR (methanol-ds, 500 MHz) § 1.13 (m, H-9'B), 1.26 (m, H-10'ar), 1.33
(m, H-7'8), 1.54 (m, H-9'a), 1.70 (dd, J = 4.2, 6.2 Hz, H-4'a), 1.84 (m, H-8"), 1.94 (m, H-7'a1), 2.13
(m, H-10'B), 2.22 (dd, J=4.2, 6.2 Hz, H-4'B), 3.41 (s, 3'-OMe), 3.43 (s, 1'-OMe), 3.39 (m, H-6"), 3.88
(s, 3-OMe), 4.04 (d-like, J= 4.9 Hz, H-11"), 4.89 (s, H-1"), 5.08 (m, H-3"), 6.34 (d, J= 15.9 Hz, H-8),
6.79 (d, J = 8.4 Hz, H-5), 7.05 (d, J = 8.4 Hz, H-6), 7.18 (s, H-2), 7.58 (d, J = 15.9 Hz, H-7); 13C
NMR: given in Table 2; EIMS: m/z 422 [M]"; HREIMS: m/z 422.1942 (Calcd for C2,H300s [M]*: m/z
422.1941).

Canangaterpene VI (8): Amorphous powder; [a]*’p +13.0° (¢ 0.32, MeOH); IR(film): vimax 3415,
1680, 1508 cm™'; '"H NMR (chloroform-d, 500 MHz) ~ §0.67 (s, H-14), 0.95 (d, J=6.2, H-12), 0.97
(d, J=6.2,H-13), 1.22 (m, H-20, 9B, 11), 1.60 (m, H-8a), 1.79 (m, H-2b), 1.88 (m, H-3b), 1.89 (m,
H-9a), 1.94 (m, H-8b), 2.04 (m, H-7), 2.79 (dd, J = 6.2, 10.9, H-6), 2.96 (dd-like, J=5.2, 14.5, H-3a),
3.48 (dd, J=4.1,11.3, H-1), 6.88 (d, J = 6.2, H-5), 9.40 (s, H-15); '3C NMR: given in Table 2; EIMS:
m/z 236 [M]*; HREIMS: m/z 236.1774 (Caled for C1sH202 [M]*: m/z 236.1776).

Canangalignan I (1) O#EST

Canangalignan I (1) (178 mg, 0.17 mmol % MeOH (16 mL) &%+ T 10% Pd-C (10 mg) &
EHIT Hy BRBE T 18 BEMSRIRIC TR L. IS4 E 7 4 v 2 —|2CTAHilE L, 1a(178
mg) T3

la: amorphous powder; [a]*’p -27.4 (¢ 0.19, MeOH); UV (MeOH) Amx 207.0 nm (log
£ 4.22), 316.0 nm (log & 4.33); "H NMR (methanol-ds, 500 MHz,) 51.02 (2H, m, H-5"B, 5""B), 1.06
(2H, m, H-8Ma, 8""a), 1.08 (2H, m, H-6"'a,, 6""a), 1.18 (2H, m, H-5"'a, 5""a), 1.48 (2H, m, H-4",
4"™), 1.69-1.72 (4H, m, H-3"a, 3", H-8"b, 8"b), 1.90 (2H, m, H-6", 6™B), 2.12 (2H, m, H-3"B,
3"B), 3.05 (2H, t, J = 9.0 Hz, H-2", 2"™), 3.16-3.18 (4H, m, 3", 3", 4™, 4"™), 3.25 (2H, m, 5",
5", 3.46 (2H, m, H-9"a, 9""a), 3.51 (2H, m, H-2", 2"), 3.55 (2H, m, H-6""a, 6""a), 3.76 (4H, m,
H-6""b, 6""b,10"a, 10""a), 3.84-3.90 (4H, m, H-9"b, 9""b, 10"b, 10""b), 4.12 (2H, d, J = 7.75 Hz,
H-1", 1"™), 6.61 (1H, d, J = 8.6 Hz, H-5), 6.62 (2H, d, J = 8.6 Hz, H-3", 5"), 6.84 (1H, dd, J =2.1,
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8.6 Hz, H-6"), 6.97 (1H, d, J=2.1 Hz, H-2"), 7.33 (2H, d, J = 8.6 Hz, H-2", 6"), 7.63 (1H, s, H-1), 7.70
(1H, s, H-4), 9.71 (2H, s, H-7", 7"™); 13C NMR (methanol-ds, 125 MHz) & 144.5 (C-1), 124.9 (C-2,
3), 144.1 (C-4), 169.0 (C-2a, 3a), 128.1 (C-1'), 117.5 (C-2"), 146.5 (C-3"), 149.3 (C-4"), 116.4 (C-5"),
124.7 (C-6'), 127.6 (C-1"), 133.1 (C-2", 6"), 116.6 (C-3", 5"), 160.7 (C-4"), 59.3 (C-1", 1"™), 75.1 (C-
2" 2", 35.6 (C-3", 3"™), 37.5 (C-4™, 4™, 26.2 (C-5", 5™™), 30.1 (C-6", 6™), 210.0 (C-7", 7™,
36.6 (C-8", 8™), 66.5 (C-9", 9"™), 70.1 (C-10", 10™™), 104.4 (C-1", 1"™), 75.1 (C-2"", 2"™), 78.1
(C-3"™, 3"™™) 71.6 (C-4", 4"™™), 77.9 (C-5", 5"™), 62.8 (C-6"", 6"™); positive-ion FABMS m/z 1057
[M + Na]*; HRFABMS m/z 1057.3885 (calcd for CsoHesO23Na [M + Na]’, 1057.3893).

NaBH, %\ 7= 1a OEIT

1a (174 mg, 0.17 mmol) ® MeOH (16 mL) ##(Z NaBHs4 (13 mg, 0.34 mmol) A1z, 2 W
FISEIRIC TR L7z, Hfn, UL, WS D W SN A =T h T s rm~ 757 4
— [CHCL:-MeOH] 35 & T' HPLC [mobile phase: HO-MeOH (50: 50, v/v)] 2 CHEHL L, 1b (115
mg, 66%) ZFF7C.

1b: amorphous powder; [a]*p -13.2 (¢ 0.05, MeOH); UV (MeOH) Amax 204.2 nm (log

£ 4.26), 316.2 nm (log € 4.36); 'H NMR (methanol-ds, 500 MHz,) §1.02 (2H, m, H-5"B, 5""B), 1.07
(2H, m, H-6"'a, 6""a), 1.25 (4H, m, H-3"a,, 3""at, 5"'at, 5""av), 1.27 (2H, m, H-6"B, 6""B), 1.28 (2H,
m, H-4",4""), 1.65 (2H, m, H-3"B, 3""B), 1.81 (2H, m, H-8"a, 8""a), 1.88 (H-8"'b, 8""'b), 3.16 (2H,
t,J=7.7 Hz, H-2", 2""), 3.28-3.29 (4H, m, 3", 3", 4", 4", 3.34 (2H, m, 5", 5"™), 3.54 (2H, m
H-9"b, 9""b), 3.54-3.58 (4H, m, H-7", 7"), 3.56 (2H, m, H-2", 2", 3.65 (2H, d-like, J = 11.6 Hz,
H-6""a, 6""a), 3.81 (2H, m H-9"a, 9""a), 3.86 (2H, d-like, J = 11.6 Hz, H-6""b, 6"""b), 3.91 (2H,
m, H-10"a, 10""a), 3.96 (2H, m, H-10"'b, 10""b), 4.28 (2H, d, J=7.75 Hz, H-1"", 1""), 6.70 (1H, d,
J=8.0 Hz, H-5"), 6.71 (2H, d, J= 8.0 Hz, H-3", 5"), 6.92 (1H, dd, J=2.1, 8.0 Hz, H-6'), 7.07 (1H, d,
J=2.1 Hz, H-2"), 7.41 (2H, d, J = 8.0 Hz, H-2", 6"), 7.74 (1H, s, H-1), 7.81 (1H, s, H-4); °C NMR
(methanol-ds, 125 MHz) & 144.5 (C-1), 124.9 (C-2, 3), 144.1 (C-4), 169.0 (C-2a, 3a), 128.2 (C-1"),
117.5 (C-2"), 146.5 (C-3"), 149.1 (C-4"), 116.4 (C-5"), 124.9 (C-6"), 127.6 (C-1"), 133.1 (C-2", 6"),
116.7 (C-3",5"), 160.7 (C-4"), 42.0 (C-1", 1""), 76.4 (C-2", 2"™), 34.5 (C-3", 3""), 37.8 (C-4", 4""),
25.1(C-5", 5", 31.6 (C-6", 6™"), 76.4 (C-7",7""), 37.1 (C-8", 8""), 63.4 (C-9"™, 9"™), 70.3 (C-10",
10", 104.2 (C-1"", 1™™), 75.1 (C-2"", 2""™), 78.2 (C-3"", 3", 71.7 (C-4"", 4", 78.0 (C-5"", 5""),
62.9 (C-6"", 6"); positive-ion FABMS m/z 1061 [M+Na]"; HRFABMS m/z 1061.4202 (calcd for
CsoH70023Na [M+Na]", 1061.4206).

1b DEERIMAK 53

1b (75 mg, 0.072 mmol) % 20 mM acetate buffer (20 mL, pH=3.70) |Z¥fi# L, hesperidinase
(10 mg, from Penicillium sp. Sigma-Aldrich) Z 1%, 12 Fff#] 37 °C THEEL -, EDIC
EtOH %% 7-#, 4,000 rpm (2T 10 43000 Lz, .00 % O EA % HPLC
[mobile phase: H,O-MeCN (70:30, v/v)] ZHWTHR L, 1e(13.5mg) =157-.

1¢: amorphous powder; [¢]*p-5.1 (¢ 0.5, MeOH); UV (MeOH) Amax 208.4 nm (log € 4.19), 316.4
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nm (log € 4.36); '"H NMR (methanol-ds, 500 MHz,) §0.95 (2H, m, H-6"'a, 6""a), 1.06 (2H, m, H-
5"B, 5"B), 1.22 (4H, m, H-3"'a, 3""at, 5"at, 5""'at), 1.57 (2H, m, H-4", 4""), 1.64 (2H, m, H-8"a,
8""a), 1.65 (2H, m, H-3"B, 3""B), 1.71 (2H, m, H-6"B, 6""B), 1.78 (H-8"b, 8""b), 3.43 (2H, m, H-
2", 2", 3.57 (2H, d-like, J = 11.6 Hz, H-7"a, 7""a), 3.65 (2H, d-like, J = 11.6 Hz, H-6""a, 6""a),
3.67(2H,m H-9"a,9""a),3.72 (2H,m H-9"b, 9""b), 3.79 (2H, d-like, J=11.6 Hz, H-7"'b, 7""'b),
3.94 (2H, m, H-10"a, 10""a), 4.00 (2H, m, H-10"b, 10""b), 6.68 (1H, d, J= 8.3 Hz, H-5"), 6.70 (2H,
d, J=8.7 Hz, H-3", 5"), 6.92 (1H, dd, J =2.1, 8.3 Hz, H-6"), 7.07 (1H, d, /= 2.1 Hz, H-2"), 7.41 (2H,
d, J = 8.7 Hz, H-2", 6"), 7.74 (1H, s, H-1), 7.81 (1H, s, H-4); 3*C NMR (methanol-ds, 125 MHz) &
144.4 (C-1), 124.9 (C-2, 3), 144.1 (C-4), 128.0 (C-1"), 117.5 (C-2"), 146.6 (C-3"), 149.4 (C-4"), 116.4
(C-5"), 124.8 (C-6"), 127.6 (C-1"), 133.1 (C-2", 6"), 116.7 (C-3", 5"), 160.8 (C-4"), 169.2 (C-2a, 3a),
42.4 (C-1"™, 1™, 77.2 (C-2™, 2", 34.4 (C-3", 3", 37.8 (C-4", 4", 25.1 (C-5", 5""), 32.2 (C-6",
6", 62.1 (C-7™, 7", 41.7 (C-8™, 8™"), 58.9 (C-9™, 9"™), 70.4 (C-10"™, 10"™"); positive-ion FABMS
m/z 737 [M+Na]"; HRFABMS m/z 737.3145 (calcd for C3sHsoO13Na [M+Na]*, 737.3149).

1c DAFNVAL

lc (12.0 mg) % /K MeOH (1.0 mL) (Z¥&f# L, trimethylsilyldiazomethane (2 M in hexane,
03mL) ZMx 706, 15 REFEIRTHERE L. B2 0TI L0 BRV N 721%, HPLC [mobile
phase: HoO-MeCN (70:30, v/v)] (2L DRI L, 1d (11.5 mg) Z157-.

1d: amorphous powder; [a]*p-2.7 (¢ 0.2, MeOH); UV (MeOH) Amax 207.0 nm (log € 4.14), 312.8
nm (log € 4.19); "H NMR (methanol-ds, 500 MHz,) 5 0.91 (2H, m, H-6"a, 6""a), 1.01 (2H, m, H-
5"B, 5""B), 1.21 (2H, m, H-5"a, 5""a), 1.24 (2H, m, H-3"a, 3""a), 1.57 (2H, m, H-4", 4""), 1.65
(2H, m, H-8"a, 8""a), 1.65 (2H, m, H-3"B, 3""B), 1.71 (2H, m, H-6"B, 6""B), 1.78 (H-8"b, 8""b),
3.39 (2H, m, H-2", 2"™), 3.50 (2H, d-like, J = 11.6 Hz, H-6""a, 6""a), 3.59 (2H, m, H-7"a, 7""a),
3.60 2H, m H-9"b, 9"b), 3.62 (3H, s, 3'-OCH3), 3.69 (2H, m H-9™a, 9""a),, 3.71 (3H, s, 4"-
OCHs), 3.74 (3H, s, 4'-OCH3) 3.81 (2H, d-like, J = 11.6 Hz, H-7"b, 7""'b), 3.94 (2H, m, H-10"a,
10""a), 3.97 (2H, m, H-10"b, 10""b), 6.79 (2H, d, J = 8.7 Hz, H-3", 5"), 6.83 (1H, d, /= 8.7 Hz, H-
5", 7.06 (1H, dd, J =2.0, 8.7 Hz, H-6"), 7.12 (1H, d, J = 2.0 Hz, H-2"), 7.43 (2H, d, J = 8.7 Hz, H-2",
6"), 7.77 (1H, s, H-1), 7.80 (1H, s, H-4); *C NMR (methanol-ds, 125 MHz) §143.7 (C-1), 125.9 (C-
2), 126.1 (C-3), 143.5 (C-4), 128.6 (C-1"), 113.5 (C-2"), 150.3 (C-3"), 152.3 (C-4"), 112.6 (C-5"), 125.9
(C-6"),129.0 (C-1"), 132.9 (C-2",6"), 115.3 (C-3",5"), 162.7 (C-4"), 168.9 (C-2a), 168.7 (C-3a), 42.4
(C-1", 1", 77.1 (C-2",2""), 34.5 (C-3", 3""), 37.8 (C-4",4""), 25.0 (C-5", 5""), 32.2 (C-6", 6™),
61.9 (C-7", 7™, 41.7 (C-8", 8""), 58.9 (C-9™, 9"™), 70.5 (C-10", 10""); positive-ion FABMS m/z
779 [M+Na]"; HRFABMS m/z 779.3615 (calcd for C41HscO13Na [M+Na]*, 779.3619).

1d IZBIT B ATADT NI Y 53R

1d (9.3 mg) % 7K MeOH (1.0 mL) (Z¥%fi% L, NaOCH3 (0.1 Min MeOH, 3 mL) %/ % 72 %%,
HIRIZT 3 KRR Lz, WA BIEIC KV BRWo b, B Y A SNV A —T 0 B T A
sua~ 727 14— [1.0g EtOAc - MeOH (2:1 — 1:1 — 1:2 — 0:1, viv)] ZH W THEEL,
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le 2.7mg) B 1f (2.0 mg) #157-.

1e: amorphous powder; UV (MeOH) Amax 207.0 nm (log € 4.16), 311.6 nm (log € 4.32); '"H NMR
(methanol-ds, 600 MHz,) 6 3.67 (3H, s, 3'-OCHs), 3.77 (3H, s, 4"-OCHs), 3.80 (3H, s, 4'-OCHs),
6.84 (2H, d, J=8.7 Hz, H-3", 5"), 6.88 (1H, d, J = 8.7 Hz, H-5"), 7.08 (1H, dd, J=2.0, 8.7 Hz, H-6"),
7.14 (1H, d, J=2.0 Hz, H-2"), 7.45 (2H, d, /= 8.7 Hz, H-2", 6"), 7.81 (1H, s, H-1), 7.85 (1H, s, H-4);
BC NMR (methanol-ds, 150 MHz) §143.8 (C-1), 125.6 (C-2, 3), 143.6 (C-4), 128.9 (C-1"), 113.3 (C-
2", 150.2 (C-3"), 152.2 (C-4"), 112.5 (C-5"), 125.9 (C-6"), 128.5 (C-1"), 132.8 (C-2", 6"), 115.2 (C-3",
5", 162.7 (C-4"), 169.3 (C-2a), 168.4 (C-3a); positive-ion EIMS m/z 412 [M]"; HREIMS m/z
412.1525 (caled for C23H2407 [M]7, 412.1522). 1f: amorphous powder; [@]**p-33.6 (¢ 0.02, MeOH);
3BC NMR (methanol-ds, 125 MHz) §42.6 (C-1), 77.6 (C-2), 34.7 (C-3), 40.9 (C-4), 25.2 (C-5), 32.4
(C-6), 62.0 (C-7),41.9 (C-8), 58.9 (C-9), 68.1 (C-10); positive-ion CIMS m/z 205 [M+H]"; HRCIMS
m/z 205.1442 (caled for C10H204 [M+H], 205.1440).

1b DA F AL

1d O AF AL EFRERIZ, 1b(20mg) X V1557 1g (14.2 mg) trimethylsilyldiazomethane
(2Minhexane, 0.2 mL) % HW\T A F AL Uiz, B2 LIS LD RV 1%, @FH ODS 4 —
FoHThraw KT T 74— [1.0 g, MeOH-H,0 (2:8 — 3:7 — 4:6 — 1:0, v/v)] |T L 0 kL
L7z,

1d: amorphous powder; [@]*’p-20.5 (¢ 0.2, MeOH); UV (MeOH) Amax 204.2 nm (log € 4.31), 313.0
nm (log € 4.41); 'H NMR (methanol-ds, 500 MHz,) & 1.05 (2H, m, H-5"B, 5""B), 1.08 (2H, m, H-
6"a, 6""a), 1.25 (2H, m, H-3"'a, 3""a), 1.26 (2H, m, H-5"a, 5""a), 1.29 (2H, m, H-4", 4™), 1.29
(2H, m, H-6"B, 6""B), 1.62 (2H, m, H-3"B, 3""B), 1.81 (2H, m, H-8"a, 8""a), 1.88 (H-8"'b, 8""b),
3.16 (2H, t, J = 7.7 Hz, H-2"", 2"™), 3.27-3.28 (4H, m, 3", 3", 4", 4", 3.34 (2H, m, 5"", 5"""),
3.552H, m H-9"b,9""b), 3.55-3.57 (4H, m, H-7", 7"™), 3.56 (2H, m, H-2", 2"™), 3.66 (2H, d-like,
J=11.6 Hz, H-6""a, 6"""a), 3.81 2H, m H-9"a, 9""a), 3.85 (2H, d-like, J=11.6 Hz, H-6""b, 6"""b),
3.91 (2H, m, H-10"a, 10""a), 3.96 (2H, m, H-10"b, 10""b), 4.27 (2H, d, /= 8.0 Hz, H-1"", 1"), 6.90
(1H, d, J=9.0 Hz, H-5"), 7.49 (2H, d, /= 9.0 Hz, H-3", 5"), 7.12 (1H, dd, J=2.0, 9.0 Hz, H-6"), 7.18
(1H, d, J=2.0 Hz, H-2"), 6.86 (2H, d, J = 9.0 Hz, H-2", 6"), 7.83 (1H, s, H-1), 7.87 (1H, s, H-4); 1*C
NMR (methanol-ds, 125 MHz) & 143.5 (C-1), 126.0 (C-2), 126.1 (C-3), 143.5 (C-4), 168.8 (C-2a),
168.9 (C-3a), 129.0 (C-1"), 113.5 (C-2"), 150.3 (C-3"), 152.3 (C-4"), 112.6 (C-5"), 125.9 (C-6"), 128.6
(C-1"), 132.9 (C-2", 6"), 115.3 (C-3", 5"), 162.7 (C-4"), 42.0 (C-1", 1), 76.4 (C-2", 2""), 34.6 (C-
3™, 3", 37.8 (C-4", 4"), 25.1 (C-5", 5"™), 31.6 (C-6", 6"), 76.5 (C-7", 7", 37.2 (C-8", 8""),
63.3 (C-9™, 9"™), 70.5 (C-10™, 10"™), 104.2 (C-1", 1™™), 75.1 (C-2"", 2"™), 78.2 (C-3"", 3"™), 71.7
(C-4™, 4™m), 78.1 (C-5"", 5", 62.9 (C-6", 6""); positive-ion FABMS m/z 1103 [M+Na]*;
HRFABMS m/z 1103.4668 (calcd for Cs3H76023Na [M+Na]*, 1103.4675).

1g KRBIDBZATAVDOT NI Y 53R
1g (11.2mg) % NaOCH; (0.1 Min MeOH, 4 mL) (ZIAfE L, 2 FRMSIRIC TR L. &
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i, g%, WHHODS A—7 T hra~ 7T 7 ¢ — [1.0 g, MeOH — H,0 (1:9 — 2:8
— 55 = 73, vv)] IC T, REL le Q2 mg) BXOEHILAYW TH D
dihydrocanangafruticoside A 7-ol (1h, 3.7 mg) Z137-. 3 b7 1h i 'HNMR A~7 FL
ZSCERIE & i 2 2 & TS AR E LTz,

1h: amorphous powder; [a]*p -2.2 (¢ 0.65, MeOH); 'H NMR data was the same as the reported
data.* BC NMR (methanol-ds, 125 MHz) §42.3 (C-1), 76.9 (C-2), 34.9 (C-3), 40.9 (C-4), 25.3 (C-5),
31.9 (C-6), 76.9 (C-7),37.4 (C-8), 63.4 (C-9), 68.1 (C-10), 104.3 (C-1"), 75.2 (C-2"), 78.2 (C-3"), 71.8
(C-4"), 78.1 (C-5"), 62.9 (C-6"); positive-ion FABMS m/z 389 [M]"; HRFABMS m/z 389.1795 (calcd
for C1sH3009Na [M+Na]", 389.1788).

Canangaterpene I1 (6) 33 L} IV (8) @D (S)- and (R)-MTPA T X7 /UL

7 (2.0 mg, 0.0059 mmol) ¥ L TN 9 (2.0 mg, 0.0085 mmol) % ZEHHAKE Y > (0.5 ml)
&ML, (-)-MTPA-CI (0.02 mL) ZMNZ 7-1%, 12 REEEIRIZ THHR Lo, WA BUEEREE
THY BRI, BRI Y APV —T v h T A a~ N7 T 7 4 — [H0—MeOH] 12T
FERLL, (S)-MTPA = A7 /L (6a, 1.7 mg) BL N (S)-MTPA = A7 /)L (9a, 1.2 mg) Z=137-.
FARIZ (+)-MTPA-Cl % W T (R)-MTPA = A7 /L (6b, 1.3 mg) 3L (8b, 1.2 mg) %1%
7z

(S)-MTPA ester (6a). 'H-NMR (chloroform-d, 500 MHz) &0.75 (s, H-15), 1.26 (m, H-6f), 1.27 (m,
H-10a), 1.36 (m, H-7a), 1.45 (m, H-10pB), 1.56 (m, H-12b), 1.69 (m, H-12a), 2.09 (m, H-7f), 2.10
(m, H-11a); FABMS: m/z 581 [M+Na]"; HRFABMS m/z 581.2498 (calcd for C3,H370sF3Na [M+Na]",
m/z 581.2491).

(R)-MTPA ester (6b). "H-NMR (chloroform-d, 500 MHz) & 0.88 (s, H-15), 1.27 (m, H-6p3), 1.10 (m,
H-10a), 1.57 (m, H-7a), 1.32 (m, H-10pB), 1.68 (m, H-12b), 1.83 (m, H-12a), 2.31 (m, H-7p), 2.04
(m, H-11a); FABMS: m/z 581 [M+Na]"; HRFABMS m/z 581.2498 (calcd for C3,H370sF3Na [M+Na]",
m/z 581.2491).

(S)-MTPA ester (8a). 'H-NMR (chloroform-d, 500 MHz) §0.79 (m, H-14), 0.99 (m, H-2a), 0.99 (m,

H-7), 1.26 (m, H-9B), 1.38 (m, H-2B), 1.59 (m, H-8a), 1.82 (m, H-3B), 1.84 (m, H-9a), 2.73 (m, H-
6), 6.60 (m, H-5), 9.40 (s, H-15); EIMS: m/z 581 [M]"; HREIMS m/z 452.2174 (calcd for CosH3104F3
[M]", m/z 452.2171).
(R)-MTPA ester (8b). "H-NMR (chloroform-d, 500 MHz) §0.68 (m, H-14), 1.12 (m, H-2a), 0.93 (m,
H-7), 1.22 (m, H-9B), 1.45 (m, H-2B), 1.58 (m, H-8a), 1.84 (m, H-3B), 1.82 (m, H-9«a), 2.73 (m, H-
6), 6.59 (m, H-5), 9.40 (s, H-15); EIMS: m/z 581 [M]"; HREIMS m/z 452.2174 (calcd for CosH3104F3
[M]", m/z 452.2171).

Canangalignan I (1) B X 11 (2) OEENIKZER & OHEREE D R E

1 BEO 2 ZNE1 1.0mg % 5% aqueous HoSO4—1,4-dioxane (1:1, v/v, 1.0 mL) [Z¥fiFE L,
90 °C T 3 Weffiitk L7z, UG % 5% NaHCO; % HWCHIRI, JBJE TR EL, £
¥ % pyridine (0.1 mL) (Z¥&fE L7=. #iV T, L-cysteine methyl ester hydrochloride (0.5 mg)
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ZINZ7-% 60°C T 1 ERfiFEEEL7=. & 51T, o-tolylisothiocyanate (0.5 mg) % pyridine (0.1
mL) ([ZEESE-bDENMZ, 60°C T BT 1 K L=, Ak# % HPLC [column:
COSMOSIL 5C18-AR-II (Nacalai Tesque), 250 x 4.6 mm i.d. (5 gm); mobile phase: MeCN—-H,O in
1% AcOH (18:82, v/v); detection: UV (250 nm); flow rate: 0.8 mL/min; column temperature: 35 °C]
WIZTHOT L7z 2 A, 1 BEWY 2 WS D-glucose ZHKETHE—7 B Sz
(tr: D-glucose; 56.0 min, L-glucose; 50.3 min).

E=EOER

T 2B L OCEHAMD O A T = A g {EH]

<V ARAZ ) —<H3k Bl6 melanoma 4A5 (B N>~ , RCB0557) % 10% 7 TG
MiE (FCS), 100 units/mL <=V B LN 100 pg/mL A s v 7 h~A 2> EFH DMEM

(4.5g/Lglucose) #5#fi  (Sigma-Aldrich) TH:#E (5%CO0,,37°C) L7-. #f@lL 1 mMEDTA
BB LV 0.25% trypsin 5 de U UEEfREA B AIE KRS (PBS) T 37C, 5 RAHEE LD
HICERELL, #hikd 2SR L.

24 well ¥ /LF 7 L— 1T 2.0 x 10 cells /400 pL /well Z4EFE L, 24 BEIRTRS R L2, W
BRE $S £ O theophylline (FJRE 1 mM) Z RN L7-. 72 RefijE5#%%, 1 mM EDTA B X O
0.25% trypsin Z & ¢ PBS HICALER L CHlfa A HIEE LIEI L7z, £ D%, PBS WEF L, 1 M
NaOH aq.lZ TIAf#E (120 pL/well, 80°C, 30 min) L, HIIOIAMRIL 2457=. 96well ~A 7 17 L
— MTHRIAfRIE 2 57 B (100 uL/well) L, AR L2 A T = OWIEE RHEE) 2~ A
717 L— k1 —4#— (model 550, Bio-Rad Laboratories) (& CHI@E L7= GHIE¥E: 405 nm,
KPR 655 nm) . 728, BRERYE X DMSO ([ZIAfR L, BN L7= (DMSO #&JEE: 0.1%).

Inhibition (%) = [(A-B) / A] / (C / 100) x 100
A: BEBRVE AR OFREHATR DWW EE
B: #BRE RN OFEHATR O W FE
C: MR AEfFHE%

~ U A B16 A7 / —= Hi K B16 melanoma 4A5 A 35 1) 5 AR AE L E /R G EE)
DM (WST-8 formazan assay |2 & % A= {7l O FFMh)

96 well /L F 7 L— 1T 5.0 x 10 cells /100 pL /well Z4EFE L, 24 BiEIRTRSE L2,
BR)E F KON theophylline (R FE 1 mM) Z i1 L7, 70 FEEE &%, 10 uL @ WST-8 {5k

(Cell Counting Kit-8™) AN L7z, 2 K58 %, WEHAKOW I E L~ A 7 a7 L— |
Y — & — (model 550, Bio-Rad Laboratories) {Z CHlliE L (HIER K: 405 nm, kW E: 655
nm), HEERYVERISIIREIZ X3 2 9B B USINRE O AL fFMaEi D - (Cell viability: %) % &
MLz, 723, #BRWEIL DMSO I[ZIEME L, BRHUERIN L7- (DMSO &IRE: 0.1%).
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Cell viability (%) = [B / A] x 100
A: BRI E AR USIN O FENA R O W FE
B: WBRWE RN O FRERATR O W
I D ERR

M= 2B L OEHRS O T L R — 28 EVE

Wistar SRZHEME T » R > HEELL 72 KRR % 10 mM 2-mercaptoethanol &4 135 mM Na, K-
U CEEREETR (pH7.0) HTHREVFTA XL, BOHNTRETR— R ZE 058 (100,000 X
g,30min, 4 °C )& L7z, 20D BiFE#FEHS & L THW, KINREEHKIE, 300 mM Na, K-V
VERARER (pH 7.0) 225 4, 12 1 M LiSO4 50 pL, 10 mM DL-glyceraldehyde 50 uL, #3275y
[ 100 ul, ¥ > 7 LEEHKR (DMSO #R) 25 Wl I Tk (3 min, 30 °C) #, 0.3 mMNADPH
Z 50 pl Whn LU % BA%E (30 min, 30°C) L7=. £ D%, 0.5NHCI % 150 g I Z TR %
fZ1E L7z, Z OFEHFIZ 10 mM imidazole &7 6 N aqueous NaOH 0.5 mL 1 X TG S

(10 min, 60 °C) L, "JEa5E MR L L7z NADP % 8650 et EE R (luminescence spectrometer
LS50B, PERKINELMER #%) Z MW CHIE (Bt R : 360nm, @0 E : 460nm) L7z,

FEEDER

B0 ER

X A FEHEAL (Nelunbo nucifera, AEER) 70O D&y Ol - BB

% A PEMAL (Nelunbo nucifera, 166, 0.9kg) % MeOH TERIZ CTHiH®%, fhiHik % JEiE
L, FR#IC MeOH ANz, [REROMHEIEL 3 FlfT-72. MeOH iz &8 T, &
AT 5 L, MeOH =2 (60.8 g, LB MM DI 6.8%) #157-. HF iz
MeOH fhHTF 2 60.0g %, EtO & 1%AcOH CTHfcfti4, 1%AcOH EME/KE % NH,OH
HWHNME S L, ER20 ThHI L7z, EeO BATHZ S 512 10%NaOH ZKEHRIZ L 0 orfdfhi L,
EtO IAHE % Alkaloids rich 43[H (4.21 g, 0.47%) & L Cf%7=. Alkaloids rich 43 (3.52 g)
% JIgFH silica-gel column chromatography [120.0 g, Hexane—Acetone (8:1 — 5:1 — 1:2, v/v) —
CHCl; — MeOH (10:1 — 5:1, v/v) — MeOH] T4y L, [Fr.1 (48.0 mg), Fr. 2 (79.7 mg), Fr. 3
(1337.8 mg), Fr. 4 (1279.8 mg), Fr. 5 (76.2 mg), Fr. 6 (79.6 mg)] % 437=. Fr.2(79.7 mg) % HPLC
[mobile phase: MeOH] % FHVNT/yBfEfEHRL L, [Fr. 2-1 (38.5 mg), Fr. 2-2 (13.7 mg), Fr. 2-3 (1.8
mg)] Z437=. Fr.3(450.0 mg) % HPLC [mobile phase: H>O including 1% AcOH -MeOH (35: 65,
viv)] Z W CoOBEREEL L, [Fr. 3-1 (344.8 mg), Fr. 3-2 (2.0 mg), 35 (13.7 mg)] %= 1%7=. Fr.3-1
(344.8 mg) % HPLC [mobile phase: H>O including 1% AcOH -MeOH (30:70, v/v)] % HVNTorBf
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8L, 30(36.0mg),32(3.0mg),27(183.1mg), F LT 37(23.0mg) % Hiff L7-. Fr.4(420.0
mg) % HPLC [mobile phase: HO including 1% AcOH -MeOH (70:30, v/v)] % H\C/rBErs i
L, [Fr.4-1(15.8 mg), Fr.4-2 (31.3 mg), Fr. 4-3 (4.0 mg), Fr. 4-4 (189.9 mg)] %#437=. Fr.4-4(189.9
mg) % HPLC [mobile phase: H,O including 1% AcOH -MeOH (35: 65, v/v)] % H\CorBEfs i
L, [Fr.4-4-1(163.9 mg), 35 (11.5 mg)] #157=. Fr. 4-4-1 (163.9 mg) % HPLC [mobile phase:
H0 including 1% AcOH -MeOH (25:75, v/v)] Z FWTorBEER L, 29 (121.3 mg), Fr. 4-4-1-2
(3.0 mg), 35 (8.0 mg) Z71H7=.

X A FEETE (Nelunbo nucifera, BERD) 7O O EH Ky O - HEE

5 A PEFEIYE (Nelunbo nucifera, 5, 0.9 kg) %2 MeOH TCEMFRHHI L, WK 2 L,
FRIEIZ MeOH ZMz, [FEROMHEREZ 3 [BIfT 572, MeOH k% &b TRIE TIE
BEEE L, MeOH fhiH= 2 (157.4 g, #/@5hDIE 17.5%) 2157, %5172 MeOH
=205 %H 1506 ¢ & AcOEt & HO THEdH#E, Sohi HO0 BITH%E n-
BuOH T& HIZBlffit LU, &BATHZWE FIEEE 5L T,  AcOEt B1TH (39.9 g,
4.64%), n-BuOH BATHE (34.3 g, 3.98%), H.O BATHE (81.2 g, 9.43%) 157, Hohic
AcOEt BATHR (369 g) ZINEMR L VU B ¥ NA—TF v BT hrua~ 7T 7 14— [1.6 kg,
CHCI3 — CHCI3-MeOH (100:1 — 50:1 — 30:1 — 10:1 — 5:1 — 1: 1) = MeOH
— CHCI3-MeOH-H,O = (5:5: 1), v/v] T4HrHi L, [Fr.1(3763.2 mg), Fr. 2 (7912.6 mg), Fr. 3
(1873.6 mg), Fr. 4 (2277.1 mg), Fr. 5 (2095.5 mg), Fr. 6 (1234.0 mg), Fr. 7 (3060.3 mg), Fr. 8 (7648.7
mg), Fr. 9 (6699.5 mg)] %#157-. Fr.5(2095.5mg) Z¥ifH ODS A —7 > T L7~ 7T
7 4 — [100 g, MeOH-H,O (40:60 — 50:50 — 60:40 — 70:30 — 80:20 — 90:10) —
MeOH — AcOEt, v/v] (2 T4 L, [Fr.5-1(30.0 mg), Fr. 5-2 (77.3 mg), Fr. 5-3 (35.3 mg), Fr. 5-
4 (20.2 mg), Fr. 5-5 (17.6 mg), Fr. 5-6 (114.8 mg), Fr. 5-7 (91.4 mg), Fr. 5-8 (82.3 mg), Fr. 5-9 (127.1
mg), Fr. 5-10 (110.2 mg), Fr. 5-11 (203.4 mg), Fr. 5-12 (286.0 mg), Fr. 5-13 (69.8 mg), Fr. 5-14 (217.5
mg)] 157z, #3547 Fr. 5-7 (91.4 mg) % HPLC [MeOH-H,O including 1% AcOH (40 : 60
v/v) COSMOSIL 5C18-MS-II (250 x 20 mm i.d.)] %AW CHBEERERIL, 28 (21.7 mg) % HHEL
72. Fr.5-9 (127.1 mg) % HPLC [mobile phase: MeOH-H,O including 1% AcOH (70:30 v/v)] %
FAWTCTHBERESRL L, 27 (15.6 mg), 35 (13.9 mg) % Hiff L7=. Fr. 5-10 (110.2 mg) % HPLC
[MeOH-H,0 including 1% AcOH (70 : 30 v/v)] Z FHWTorBERESL L, 35(6.1 mg) % Hiff L 7-.
Fr. 6 (1234.0 mg) ZWifH ODS A—7 > T L7 a~ 7T 74— [50 g, MeOH-H,O (20 :
80 — 30:70 — 40:60 — 50:50 — 60:40 — 70:30 — 80:20 — 90 :10) — MeOH
— AcOEt,v/v] IZT4rM L, [Fr. 6-1 (33.2 mg), Fr. 6-2 (19.4 mg), Fr. 6-3 (10.5 mg), Fr. 6-4 (2.8
mg), Fr. 6-5 (20.2 mg), Fr. 6-6 (8.1 mg), Fr. 6-7 (14.3 mg), Fr. 6-8 (16.6 mg), Fr. 6-9 (18.2 mg), Fr. 6-
10 (67.2 mg), Fr. 6-11 (44.0 mg), Fr. 6-12 (52.4 mg), Fr. 6-13 (169.1 mg), Fr. 6-14 (85.9 mg),Fr. 6-15
(98.4 mg), Fr. 6-16 (336.6 mg), Fr. 6-17 (200.4 mg), Fr. 6-18 (74.3 mg)] %457=. & 5iL7- Fr. 6-
10 (67.2 mg) % HPLC [mobile phase: MeOH-H,O including 1% AcOH (55:45, v/v)] Z H\W\ T4
BERESRL L, 28 (5.0 mg) ZHAEEL7=. Fr. 6-11 (44.0 mg) % HPLC [mobile phase: MeOH mobile
phase—H,O including 1% AcOH (60 : 40 v/v)] % W CorBfkESE L 28 (14.0 mg) % HLEE L 7-.
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Fr. 6-13 (169.1 mg) % HPLC [MeOH-H,O0 including 1% AcOH (80:20 v/v) COSMOSIL 5C18-MS-
IT (250 x 20 mmi.d.)] Z AW CHBEERI L, 35(12.8 mg) Z ¥ L7-. Fr.7(3060.3 mg) % &
MV r Bt —Sr 77~ 7 Z7 4— [190 g, CHCI3-MeOH-H,O  (100:3:1—
50:3:1 — 30:3:1 — 20:3:1 — 10:3:1 — 7:3:1 — 6:4:1 — 5:5:1, v/v) — MeOH] 2T/
L, [Fr.7-1(81.8 mg), Fr. 7-2 (284.9 mg), Fr. 7-3 (1843.5 mg), Fr. 7-4 (2643.9 mg), Fr. 7-5 (314.5
mg)] 1372, 5547 Fr. 7-2 (126.0 mg) % HPLC [MeOH-H,O including 1% AcOH (80 : 20
viv)] Z ROV TOBERERLL, 27 (51.7 mg), 29 (2.3 mg), 33 (3.9 mg), 35 (9.0 mg) & HHEL 7=, Fr.
7-4(2643.9mg) ZWFHODS A —7 > BT Lo a~ 7T 7 10— [159 g, MeOH-H,0 = (20:80
— 30:70 — 40:60 — 50:50 — 60:40 — 70:30 — 80:20 — 90:10, v/v) — MeOH —
AcOEt] |2 T47Mi L, Fr. 7-4-1 (64.6 mg), Fr. 7-4-2 (40.5 mg), Fr. 7-4-3 (53.5 mg), Fr. 7-4-4 (914.6
mg), Fr. 7-4-5 (169.9 mg), Fr. 7-4-6 (188.1 mg), Fr. 7-4-7 (153.0 mg), Fr. 7-4-8 (218.9 mg), Fr. 7-4-9
(169.3 mg), Fr. 7-4-10 (123.9 mg), Fr. 7-4-11 (339.7 mg), Fr. 7-4-12 (116.9 mg) % 437=. S5 7-
Fr. 7-4-2 £V 15 (40.5 mg) % Hif L7, Fr. 7-4-5 (169.9 mg) % HPLC [MeOH-H,O including
1% AcOH = (50:50, v/v) COSMOSIL 5C18-MS-II (250 x 20 mm i.d.)] Z W CoBEERi L, 26
(33 mg) ZHEEL7-. 61T, n-BuOH BATHE (313 ¢) ZIAMHA—T v BT L7 u~ N7
7 7 4 — [1.3 kg, CHClz:-MeOH = (100:1 — 70:1 — 50:1 — 40:1 — 30:1 — 20:1 — 10:1
— 5:1 — 3:1 — 1:1, v/v) = CHCI3-MeOH-H,0 = (5:5:1, v/v) — MeOH] T4yMiL, Fr. 1
(220.7 mg), Fr. 2 (740.6 mg), Fr. 3 (2074.3 mg), Fr. 4 (2104.9 mg), Fr. 5 (7944.5 mg), Fr. 6 (18366.0
mg) #1572, D5 B Fr.3,Fr.4 KOV Fr.5 #& bW 720l aH7-12 Fr.3 & L, Fr.3(12123.7
mg) ZNEHT U BN A —TF T L v~ 7T 7 14— [730 g, Hex-AcOEt = (3:1, v/v)
— AcOEt — CHCl:-MeOH-H,O = (100:3:1 — 70:3:1 — 50:3:1 — 30:3:1 — 20:3:1 —
10:3:1 — 7:3:1 — 6:4:1 — 5:5:1, v/v) — MeOH] (ZT47# L, Fr. 3-1 (181.8 mg), Fr. 3-2
(684.6 mg), Fr. 3-3 (1505.4 mg), Fr. 3-4 (1227.8 mg), Fr. 3-5 (1149.0 mg), Fr. 3-6 (3151.3 mg), Fr. 3-
7 (1350.7 mg), Fr. 3-8 (322.8 mg), Fr. 3-9 (2458.8 mg) % 1%7=. 155417z Fr. 3-3 (1505.4 mg) %
EFE> U A SN A —F v H T hra~ 87T 7 14— [200 g, CHCls--MeOH-H,0 = (100:3:1
— 30:3:1 — 6:4:1,v/v) — MeOH] T4y L, Fr.3-3-1(34.0 mg), Fr. 3-3-2 (23.4 mg), Fr. 3-
3-3 (1003.0 mg), Fr. 3-3-4 (259.2 mg), Fr. 3-3-5 (22.4 mg), Fr. 3-3-6 (19.3 mg), Fr. 3-3-7 (193.3 mg)
172, & 5145 BV Fr. 3-3-3(330.0mg) % HPLC [mobile phase: MeOH-H,O including 1%
AcOH (95:5 v/v) COSMOSIL 5C18-MS-II (250 x 20 mm i.d.)] Z AW CHBEREHRIL, 27 (66.5
mg), 30 (97.8 mg), 35 (3.0 mg) Z HEfEL 7. F£7=, Fr.3-3-3(330.0mg) % HPLC [mobile phase:
MeOH-H,O0 including 1% AcOH (40:60v/v) COSMOSIL 5C18-MS-II (250 x 20 mm i.d.)] % >
THBERER L, 32 (7.2 mg), 37 (8.3 mg) ZHMEL7Z. Fr. 3-3-4 (259.2 mg) % HPLC [mobile
phase: MeOH-H,0O including 1% AcOH (95:5 v/v) COSMOSIL 5C18-MS-II (250 x 20 mmi.d.)] %
FAWTHOBERERL L, 27(16.5mg),30(184.1 mg),44 (2.9 mg) % Hff L 7=. Fr.3-4(400.0mg) %
HPLC [mobile phase: MeOH—H,O including 1% AcOH (50:50 v/v) COSMOSIL 5C18-MS-II (250 x
20 mmi.d.)] &AWV CoOBERERI L, 28 (22.1 mg), 31 (149.1 mg), 36 (27.4 mg) 7% HAHfE L /-,
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N-methylasimilobine N-oxide (26) : yellow oil; [a]** p—56.3° (c 0.16, MeOH); IR (film) Vinax
3400, 1509 cm'; "H-NMR (methanol-ds, 600MHz) 62.76 (2H, dd, J=4.1, 17.2 Hz, H-4), 3.20 (2H,
dd, J=4.1, 14.0 Hz, H-7), 3.39 (3H, s, NCH3), 3.56 (3H, s, OCH3), 3.73 (2H, dd, J=4.1, 12.4 Hz, H-
5), 4.44 (1H, dd, J=3.5, 14.0 Hz, H-6a), 6.71 (1H, s, H-3), 7.25 (1H, td, J=1.4, 7.9 Hz, H-10), 7.30
(1H, t, J=6.9 Hz, H-9), 7.37 (1H, d, J/=7.6 Hz, H-8), 8.31 (1H, d, J=7.6 Hz, H-11); C-NMR
(methanol-ds, 150MHz) & given in Table 6; EIMS m/z 297 [M] *; HREIMS m/z 297.1369 (calcd for
CisH19NO;3 [M] *, 297.1365).

N-methylasimilobine (30) (2331} 5 KEEED 2 F 11k

30 (5.0 mg) # /K MeCN B LT MeOH DIEAAR (0.5 mL -2) ([ZIAfE L, NN-
diisopylethylamine (0.006mL, 0.036 mmol) 33 X T} trimethylsilyldiazomethane (2 M in hexane, 0.3
mL) ZMZ7=00, 15 Rif=E TR Uz, B2 EIEIC X RV, IEFES U 570
A =T h T A a~w NI T 7 4— [CHClL-MeOH-H,0 = (7:3:1) viv] Z W CTH#IT 2% =
& C, nuciferin (27, 4.0 mg) % #%7-. Nuciferin (27) OfE&E L [a]p, 'HNMR, BCNMR, L O
MS DFEARZRfRHTIC L 0 PE LTz,

N-methylasimilobine (30) (233175 N fLDKER(L

CHClI5 (1.0 ml) (Z¥&f# L 7= N-methylasimilobine (30, 4.0 mg) (Z m-CPBA (75 %, wet with H,O,
9.8 mg,0.043 mmol) Z Mz 7=, 2 RFEIRIC TR L. WAL 0 BRI, JIE
M VA TGNF—=T 01T by v~ 777 41— [MeOH-H:0 in 1% AcOH (50:50, v/v)] ¥
& 0% HPLC [mobile phase: MeOH-H,O including 1% AcOH (50:50, v/v)] & H\W T4 2% =
& C, N-methylasimirobine (26, 1.9 mg) %1572, Apk#n & BEEZ L 055072 6E2I1E [alb,
'HNMR, BCNMR, 53X MS NEL —FL=zZ &0, F—-OEEHT 5 ERE L.

30 X W& 57z N-methylasimilobine N-oxide: yellow powder; [a]* b —49.1° (c 0.19,
MeOH); 'H-NMR (methanol-ds, 400MHz) 52.76 (2H, dd, J=4.4, 16.8 Hz, H-4), 3.19 (2H, dd, J=4.0,
13.6 Hz, H-7), 3.39 (3H, s, NCH3), 3.56 (3H, s, OCH3), 3.72 (2H, dd, J=4.4, 12.4 Hz, H-5), 4.44 (1H,
dd, J=4.4, 13.6 Hz, H-6a), 6.71 (1H, s, H-3), 7.25 (1H, m, H-10), 7.30 (1H, m, H-9), 7.37 (1H, d,
J=6.8 Hz, H-8), 8.31 (1H, d, J=8.0 Hz, H-11).

ARV TN A ROERK

1-[(2-Bromophenyl)methyl]-3,4-dihydro-1H-isoquinoline-2-carboxaldehyde (42a) D& Ak
WFEIZHE STV D FEEICREW,Y 59 2-(bromophenyl)-N-(2-phenylethyl)acetamide (40a, 2.9
g, 9.1 mmol) % polyphosphoric acid (19 g) & & 12 150 °C T 12 FfEE#FE L7z, =i~ &
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WHILT-%, 50ml OKIZTHRL, NaOH ZHWTHFRI L7, Y=F = —7 L THi
L7-. & 547= pale brown oil (2.8 g) % MeOH (10 ml) (2 fi# L, NaBH, (830 mg, 22 mmol)
ZMz, 0°C T 3 KR L. BUSHIZK BOml) ZMx7-tk, YZ7av X ¥ % AN
THH L72. Z0fE5, 1-[(2-bromophenyl)methyl]-1,2,3,4-tetrahydroisoquinoline (41a, 2.6 g) %
pale yellow oil & L CfH7-. MKEEEE (8.1 ml) & XEE (6.4 ml) OIRAWOBEU L V157
Hile SRR K 4la &%, 70°C T 3 HRMEER U7, HEIE, W2 T TRz
%, Z7aaRV hEROCTAERDEME L. VT, REEKET R 7 AKIERIZ THRg
L, paleyellowoil (3.0q) %45, lEF YV W ZFNVA—F v h T A~ 7T 74— (CHCL)
ZRWTHERT 5 Z LT 42a(2.4 g, 80% from 40a) % 157=.

42a: Viscous oil; IR (neat): vmax 1668, 1431, 1292, 1196, 1157, 1026 cm™%; 7 X K D [al#zE MK D
ERIZLY, THNMR A7 MUEEhZEho7 e S clkTd 28— 3 351 oFlEG
T 2 SEMH 7=, 'HNMR (500 MHz, Chloroform-d) §2.83-2.90 (0.22 H, m, 4a-H), 2.87 (0.78
H, ddd-like, J = ca. 16.3, 4.6, 2.6, 4a-H), 2.92-2.98 (0.22 H, m, 4b-H), 2.98 (0.78H, ddd, J = 16.3,
11.5, 6.3, 4b-H), 3.11 (0.78H, dd, J = 14.0, 10.9, benzylic methylene), 3.17 (0.22H, dd, J = 14.0, 9.4,
benzylic methylene), 3.27 (0.78H, ddd, J = 13.2, 11.5, 4.6, 3a-H), 3.37 (0.78H, dd, J = 14.0, 3.5,
benzylic methylene), 3.39 (0.22H, dd, J = 14.0, 4.9, benzylic methylene), 3.68-3.72 (0.44H, m, 3a-H
and 3b-H), 4.52 (0.78H, ddd, J = 13.2, 6.3, 2.6, 3b-H), 4.89 (0.78H, dd, J = 10.9, 3.5, H-1), 5.79
(0.22H, dd, J=9.4, 4.9, H-1), 7.03-7.63 (8H, m, arom.), 7.50 (0.78H, s, CHO), 8.02 (0.22H, s, CHO);
13C NMR (125 MHz, Chloroform-d, major rotamer/minor rotamor) §28.1/29.7 (4-C), 34.3/40.2 (3-
C), 43.4/41.9 (benzylic methylene), 56.8/51.1 (1-C), 126.6/126.9/127.0/127.2/127.4/127.5
/127.9/128.4/129.0/129.1/129.3/131.4132.1/132.8/133.2(d,arom.),124.4/125.3/133.0/133.9/135.5
/135.6/136.6/137.0 (s, arom.), 161.3 (CHO).

5,6,6a,7-Tetrahydro-4H-dibenzo[de,g]quinoline-6-carboxaldehyde (43a) D&k

BESRIZHEVY,5758) 424 (1.0 g, 3.0 mmol), K»CO3 (836 mg, 6.1 mmol), tert-butylmethylphosphonium
tetrafluoroborate (226 mg, 0.9 mmol), ¥ X T Pd(OAc), (137 mg, 0.6 mmol) Z DMA (5 ml) (&
gL 150°C T 12 WRIR#R L7, BUSAERM 2T TIRME L, 7 7 a /L ATHEMR LTz,
7 8RNV AR LI WE T 4 V2 —IC TR BRE, T8 & IR HE L brown oil (893 mg)
. B ) B AN —T T A a~ 7T 74— (CHCL) IZX W R L, 43a
(350 mg, 46%) #157-.

43a: Pale brown solid; mp 133-135 °C; IR (neat): vmax 1662, 1427, 1392, 1256, 1242, 1184, 1123,
1041 cmt; 7 X ROEEREMEAOLEIZ LY, 'HNMR A7 MUTIENZEhO T m kv
IZHRTH =273 221 OFIGT 2 DBl 72, *HNMR (500 MHz, Chloroform-d) §2.83
(0.66H, dd, H = 14.3, 14.1, 7a-H), 2.86 (0.66H, br d-like, J= ca. 15.8, 4a-H), 2.81-2.91 (1.02H, m,
4a-H, 4b-H and 7a-H), 2.96 (0.66H, ddd-like, J = ca. 15.8, 12.6, 4.6, 4b-H), 3.16 (0.34H, J = 12.6,
10.3, 4.0, 5a-H), 3.19 (0.34H, dd, J = 14.6, 14.6, 7b-H), 3.27 (0.66H, dd, J = 14.1, 4.6, 7b-H), 3.43
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(0.66H, ddd, J=12.6, 12.6, 2.9, 5a-H), 3.87 (0.66H, ddd, J = 12.6, 4.6, 2.0, 5b-H), 4.50 (0.34H, ddd,
J =126, 4.3, 3.5, 5b-H), 4.70 (0.34H, dd, J = 14.6, 4.6, 6a-H), 5.13 (0.66H, dd, J = 14.3, 4.6, 6a-H),
7.08-7.81 (6H, m, arom.), 8.29 (0.66H, s, CHO), 8.42 (0.34H, s, CHO); ®C NMR (125 MHz,
Chloroform-d, major rotamer/minor rotamor) ¢ 31.0/29.6 (4-C), 33.0/37.1 (7-C), 42.1/36.1 (5-C),
49.3/53.1 (6a-C), 122.7/122.8/123.7/124.0/127.3/127.5/127.6/127.7/ 127.9/128.1/128.2/128.6/129.1
(d, arom.), 130.9/131.4/133.5/133.7/133.8/134.2/134.3/134.5 /134.6/ 134.9 (s, arom.), 162.2/162.0
(CHO); positive-ion FABMS: m/z 250 [M+H]".

6-Methyl-5,6,6a,7-tetrahydro-4H-dibenzo[de,g]quinoline (44a) D& RK

43a (70 mg, 0.28 mmol), 0.9 M @ tetrahydrofuran-boran THF (1 ml, 0.9 mmol) &%, ¥ L
THF (4 ml) Z@ZEGER T 6 BRI L7=. 2N @ hydrochloric acid (Iml) {2 & ¥ i % {5 1k
SH, NaOH (30 ml) (2 X W HEHM:E Lz, IRAW A MEGE ~ 4 FFRREEL, W=
X I L7z, KIS X 0 P4, B9 25 2 & T pale brown oil Z15%7-=. JEFT Y B 7L
=TT K va~ 7T 74— (CHClL) [ZX VR L, 44a (47 mg, 71%) %157,
44a: Pale yellow oil; *H NMR (500 MHz, Chloroform-d) 62.54 (1H, ddd-like, J = ca. 11.5, 11.5,
3.8, 5a-H), 2.56 (3H, s, NCH3), 2.70 (1H, dd, J = 14.0, 14.0, 7a-H), 2.76 (1H, br dd, J = ca. 15.0, 3.8,
4a-H), 3.07 (1H, ddd, J = 11.5, 5.8, 1.5, 5b-H), 3.17 (1H, dd, J = 14.0, 4.6, 7b-H), 3.17-3.23 (1H, m,
4b-H), 3.23 (1H, dd, J = 14.0, 4.6, 6a-H), 7.07 (1H, d-like, J = 7.5, arom.), 7.21-7.28 (3H, m, arom.),
7.31 (1H, ddm, J = ca. 7.8, 7.0, arom.), 7.76 (1H, d, J = 7.8, arom.), 7.71 (1H, d, J = 7.6, arom.); *C
NMR (125 MHz, Chloroform-d) § 29.1 (4-C), 34.1 (7-C), 44.0 (NCHs), 53.4 (5-C), 62.0 (6a-C),
121.8/123.7/126.8/127.3/127.5/128.0/128.4 (d, arom.), 133.4/133.5/133.8/134.3/135.3 (s, arom.).

1-[(2-Bromophenyl)methyl]-3,4-dihydro-6-methoxy-1H-isoquinoline-2-carboxaldehyde (42b)
DEFR

BE 3 12 1€ V5 2-(bromophenyl)-N-[2-(2-methoxyphenyl)ethyl]acetamide (40b, 500 mg, 1.43
mmol), phosphorous oxychloride (0.5 ml, 0.53 mmol), 35 JT" acetonitrile (7 ml) % 12 K¢ ZL
B L. RONERM & A%, IREBKFET MY v azHnwTHdfL, Y=Fro—7 1T
HH 24T - 72, KIC K DV, #EHE L pale brown oil (537 mg) %75%7=. CH;OH (7 ml)
¥R fig L7~ NaBHs (82 mg, 2.16 mmol) Z iz, 0°C T 3 MR L7z, ApkizK (20 mi)
ENZ, Yrzuun AL T AT, KK DEER, BT LT 1@
bromophenyl)methyl]-6-methoxy-1,2,3,4-tetrahydroisoquinoline (41b, 478 mg) % pale yellow oil
& LTS, MOKERRE (L3 ml) & X/ (1.0 ml) QRS OBENT XV 157 BEEE X K
YNz 4lb ZHNz, 70°C T 3 BEMIEER L7, mEI%, REEEZBUEIC LD BRWER, o
0 RV A W TAERD ZRIH L7z, i, IREEAKET U U LKEIRICTHRE L, pale
yellow oil (438 mg) =43, NEfH U AN A—T T L7 v~ 7 F 7 4 — (n-hexane-
EtOAC = 10:1-5:1) Z W TR L, 42b (385 mg, 96% from 40b) % 157-.

42D : Viscous oil; IR (neat): vmax 1670, 1612, 1504, 1431, 1284, 1257, 1234, 1157, 1022 cm™; 7

2 ROEHREMAOEEIZ LY, 'HNMR A7 MUIZTRENRO T 0k ICHET HE
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— 71N 41 OEIET 2 SEHl Sz, *HNMR (500 MHz, Chloroform-d) §2.79-2.84 (0.2 H,
m, 4a-H), 2.83 (0.8 H, ddd-like, J = ca. 16.3, 5.1, 2.6, 4a-H), 2.88-2.95 (0.2 H, m, 4b-H), 2.95 (0.8H,
ddd, J =16.3, 11.5, 6.3, 4b-H), 3.07 (0.8H, dd, J = 14.0, 10.6, benzylic methylene), 3.13 (0.2H, dd, J
=14.0, 9.5, benzylic methylene), 3.26 (0.8H, ddd, J = 13.2, 11.5, 5.1, 3a-H), 3.33 (0.8H, dd, J = 14.1,
3.5, benzylic methylene), 3.34 (0.2H, dd, J = 14.0, 4.9, benzylic methylene), 3.64-3.69 (0.4H, m, 3a-
H and 3b-H), 3.79 (0.6H, s, OCHj3), 3.81 (2.4H, s, OCHs3), 4.50 (0.8H, ddd, J = 13.2, 6.3, 2.6, 3b-H),
4.83(0.8H, dd, J=10.6, 3.5, 1-H), 5.73 (0.22H, dd, J = 9.5, 4.9, 1-H), 6.72-7.63 (7H, m, arom.), 7.49
(0.8H, s, CHO), 8.01 (0.2H, s, CHO); **C NMR (125 MHz, Chloroform-d, major rotamer/minor
rotamor) & 28.5/30.0 (4-C), 34.1/40.2 (3-C), 43.5/42.0 (benzylic methylene), 55.3/55.2 (OCHy),
56.4/50.1 (1-0),
112.9/113.0/113.4/113.5/127.2/127.8/128.0/128.4/128.5/129.0/131.5/132.1/132.7/133.1 (d, arom.),
124.4/125.3/127.7/127.8/134.4/135.3/136.7/137.1/158.3/158.6/ (s, arom.), 161.31/168.28 (CHO).

2-Methoxy-5,6,6a,7-tetrahydro-4H-dibenzo[de,g]quinoline-6-carboxaldehyde (43b) D&
43a DAL L FEEIZ, 42b (370 mg, 1.0mmol) % 7 RE /L b RIS T 5 Z & T, pale
yellow oil (356 mg) %#%%, Y UMW FNA—F T sru~ 7T 7 0 —IZTHERL (-
hexane-Et,0, 2:1), 43b (131 mg, 46%) % f5%7-.

43b: Pale yellow solid; mp 171-173 °C; IR (KBr): vmax 1662, 1608, 1427, 1400, 1319, 1246, 1195,
1161,1049cmY; 7 X ROEHREMEAROEEIZ LY, THNMR A7 MUIZhZEhO 7 1
FATHKRTHE—27 2 221 OFEIET 2 S8HlS 72, 'H NMR (500 MHz, Chloroform-d)
62.79 (0.66H, dd, H = 14.0, 14.0, 7a-H), 2.79-2.85 (0.66H, m, 4a-H), 2.85-2.87 (0.68H, m, 4a-H and
4b-H), 2.89 (0.34H, dd, J = 14.3, 4.6, 7a-H), 2.95 (0.66H, ddd-like, J = ca. 16.0, 12.3, 4.6, 4b-H),
3.14 (0.34H, dd, J = 14.6, 14.3, 7b-H), 3.18 (0.34H, J = 12.9, 10.6, 4.0, 5a-H), 3.27 (0.66H, dd, J =
14.0, 4.6, 7b-H), 3.43 (0.66H, ddd, J = 12.3, 12.3, 2.6, 5a-H), 3.85 (0.66H, ddd, J = 12.3, 4.6, 1.8, 5b-
H), 3.86 (3H, s, OCHs), 4.47 (0.34H, ddd, J = 12.9, 4.6, 2.9, 5b-H), 4.66 (0.34H, dd, J = 14.6, 4.6,
6a-H), 5.07 (0.66H, dd, J = 14.0, 4.6, 6a-H), 6.63-7.77 (6H, m, arom.), 8.29 (0.66H, s, CHO), 8.42
(0.33H, s, CHO); 3C NMR (125 MHz, Chloroform-d, major rotamer/minor rotamor) &: 31.3/30.0 (4-
C), 33.3/374 (7-C), 422/36.2 (5-C), 49.1/52.8 (6a-C), 109.0/109.1/112.6/112.8/
123.7/124.0/127.4/127.9/128.2/128.3/128.7/129.2  (d, arom.), 123.4/123.8/133.5/133.7/134.5/
135.1/135.2/135.5/135.90/135.94/158.8/159.2 (s, arom.), 162.3/162.0 (CHO).

6-Methyl-2-methoxy-5,6,6a,7-tetrahydro-4H-dibenzo[de,g]quinoline (44b) D& Rk
44a DERKE[RARIZ, 43b (70 mg, 0.25 mmol) % tetrahydrofuran-boran complex (2 & ¥ i&#J¢
L, pale yellow oil (72 mg) #4537=. Y VAW FNA—T T hra~ NI T 7 4 —ZTH
il L (n-hexane-acetone = 2:1—1:1), 44b% %9 (46 mg, 69%) % 157=.

44Db: Pale yellow oil; IR (neat): vmax 1608, 1454, 1453, 1357, 1319, 1246, 1123, 1072 cm™; *H NMR
(500 MHz, Chloroform-d) &2.54 (1H, ddd-like, J = ca. 11.7, 11.7, 4.0, 5a-H), 2.56 (3H, s, NCHs),
2.69 (1H, dd, J = 13.5, 13.5, 7a-H), 2.73 (1H, br dd, J = ca. 15.0, 4.0 4a-H), 3.08 (1H, ddd, J = 11.7,
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6.1, 1.5, 5b-H), 3.16 (1H, dd, J = 13.5 4.6, 7b-H), 3.19 (1H, dd, J = 13.5, 4.6, 6a-H), 3.21 (1H, ddd-
like, J = ca. 15.0, 11.7, 6.1, 4b-H), 3.85 (3H, s, OCHj3), 6.63 (1H, d, J = 2.6, arom.), 7.12 (1H, d,J
= 2.6, arom.), 7.22-7.34 (3H, m, arom.), 7.69 (1H, dd, J = ca. 7.5, arom.); **C NMR (125 MHz,
Chloroform-d) & 29.7 (4-C), 34.4 (7-C), 43.7 (NCHs), 53.4 (5-C), 55.3 (OCHjs), 61.7 (6a-C),
108.2/112.5/123.7/127.3/127.7/128.5 (d, arom.), 126.4/134.1/134.8/134.9/135.6/158.6 (s, arom.).
positive-ion FABMS: m/z 266 [M+H]*, FABHRMS m/z 266.1548 (Calcd for C1sH2oNO [M+H]*, m/z
266.1545).

1-Phenylmethy-3,4-dihydro-1H-isoquinoline-2-carboxaldehyde (47) D&

4la DAL L [FIEELZ, (45, 460 mg, 1.93 mmol) % polyphosphoric acid % fVW/=E s =27 —F
BT I NVAF =G L. £ LT, NaBHs ICLDBEILEITHI ZETUE RaA V¥
U kiR 1-phenylmethyl-1,2,3 4-tetrahydroisoquinoline (46) Z7457=. & 512, HENR X BAEEK
ML DAL IARIZE YD 47 (490 mg) Z157-. HEEOEZRIEX, *H NMR O SCHKE & Dtk
BZ K VAT 572 5162

2-Methyl-1-phenylmethyl-1,2,3,4-tetrahydroisoquinoline (48)

BEHAZHEVN 58, 47 (100 mg) 38 O LiAIHs (30 mg, 0.8 mmmol) %z THF (Iml) (Z¥EfiEL, 8
BRI T 1 B L2, 45547 palebrownoil (84 mg) &>V B FNF—T 2T LY
<~ k27 7 4 —(CHCl;-MeOH = 100:1) # AW THRL L, 4852 (74 mg, 79% from 45) %15
7z,

48: Pale yellow oil; *H NMR (500 MHz, Chloroform-d) &2.66 (1H, ddd, J = 16.3, 4.9, 4.9, 4a-H),
2.76 (1H, ddd, J = 12.6, 5.2, 4.9, 3a-H), 2.88 (1H, ddd, J = 16.3, 8.6, 5.2, 4b-H), 2.89 (1H, dd, J =
13.8, 6.3, benzylic methlene), 3.15 (1H, J = 13.7, 5.7, benzylic methylene), 3.20 (1H, J = 12.6, 8.6,
4.9, 3b-H), 3.81 (1H, dd, J = 6.3, 5.7, 6a-H), 6.75 (1H, d, J = 7.4, arom.), 7.00-7.26 (8H, m, arom.);
3C NMR (125 MHz, Chloroform-d,) §25.9 (4-C), 41.5 (benzylic methylene), 42.8 (NCHjs), 47.0 (3-
C), 65.1 (1-C), 125.3/125.9/126.0/127.9/128.0/128.7/129.6 (d, arom.), 134.3/137.8/140.0 (s, arom.).

E=HDER
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BEEDOFER

B ER

HEPESFHED S O E ARGy O - HEE

HEPESSIAE (800g) {EERA MeOH TEMRFRhH (3h) £, flHHK A I8 L7z, &2 MeOH
ZINZ, [FEEOFHEREZ 5 3 [04T - 72. MeOH ik 2 &, JBE FIA#EE %= L, MeOH
T2 2 (345 g, BRI BILER 49.3 %) 215372, 5572 MeOH fili— % 2 %
EtOAc & H,O THfcHiH L, & 512 n-BuOH & H,0 THyfdHhiH L, EtOAc 175 (26.0 g,
3.7 %), H.O BB1TH6 (2889, 41.1 %) LU n-BuOH 176 (30.049,4.3%) #457=. o7
N-BuOH BATE & NEME U W S NFH—TF > T L7 v~ 87T 7 ¢ — [900 g, CHCl--MeOH
(1:0 - 9:1 » 8:2 — 7:3 — 6:4— 1:1 — 4:6 —3:7 — 2:8, v/v) — MeOH] (ZT4rM L, [Fr.Bl
(150 mg), Fr.B2 (93.0 mg), Fr.B3 (1.58 g), Fr.B4 (1.68 g), Fr.B5 (2.91 g), Fr.B6 (4.58 g), Fr.B7 (9.44
g), Fr.B8 (3.33 g), Fr.B9 (4.80 g)] % #537=. FractionB3(1.58 g) Z il ODS A —7"> BT L7
o~ k777 4— [45.0 g, MeOH-H,0 (1:9 — 2:8 — 3:7 — 4:6 — 6:4— 7:3 — 1:0, v/v) —
MeOH] % FV T4y L, [Fr.B3-1 (564.5 mg), Fr.B3-2, Fr.B3-3 (56.5 mg), Fr.B3-4, Fr.B3-5, Fr.B3-
6 (115.5mg), Fr.B3-7, Fr.B3-8] % 157=. Fraction B3-1(564.5mg) (% & & (2 HPLC [mobile phase:
H,0, COSMOSIL 5C18-PAQ (250 x 20 mm i.d.)] Z AW CTHHL L, Fr.B3-1-1 (5.6 mg), Fr.B 3-1-2
(6.6 mg), 53 (6.5 mg), 57 (6.5 mg) Z1%7-. Fraction B3-1-1 (5.6 mg) |L = 5|2 HPLC [mobile
phase: H,O, YMC-pack Ph (250 x 10 mmi.d.)] Z AW THHR L, 54 (1.2 mg) %75%7-. Fraction B3-
1-2 (6.6 mg) XS 512 HPLC [mobile phase: H,O, COSMOSIL 5C18-PAQ (250 x 20 mm i.d.)] %
FAWTHERLL, 58(2.5mg) %15%7-. Fraction B3-3 (56.5 mg) /&S 512 HPLC [mobile phase: H,O-
MeCN (3:7, v/v) COSMOSIL 5C18-MS-II (250 x 10 mm i.d.)] Z AW CTHHRLL, 50 (2.5 mg) %
#37=. Fraction B4 (1.68 g) Z Wit ODS A —7" > h T L/ u~ ~ 7T 7 4 — [45.0 g, MeOH-
H,O (1:9 — 2:8 — 3:7 — 4:6 — 1:1, v/v) — MeOH] % I\ T4y Mi L, [Fr.B4-1, Fr.B4-2, Fr.B4-
3 (184.2 mg), Fr.B4-4 (76.2 mg), Fr.B4-5, Fr.B4-6, Fr.B4-7, Fr.B4-8, Fr.B4-9, Fr.B4-10] %157-.
Fraction B4-3 (184.2 mg) (XX 512 HPLC [mobile phase: H,O, COSMOSIL 5C18-PAQ (250 x 20
mm i.d.)] ZHAW TR L, 52 (17.0 mg), 56 (3.3 mg), 51 (6.0 mg) %#4F7-. Fraction B5 (2.91
g) ZWFHODS A —7 v Hh T hrn~ 7T 74— [80.0 g, MeOH-H,0 (1:9 — 2:8 — 3:7 —
4:6 — 1:1—> 6:4 — 7:3 — 8:2, v/v) —» MeOH] Z H\T4rE L, [Fr.B5-1, Fr.B5-2 (763.0 mg),
Fr.B5-3 (266.8 mg), Fr.B5-4 (144.2 mg), Fr.B5-5, Fr.B5-6, Fr.B5-7] %%537=. Fraction B5-3 (268.8
mg) /XS 512 HPLC [mobile phase: H,O, COSMOSIL 5C18-PAQ (250 x 20 mm i.d.)] & HW\ T
FERLL, 55(16.3mg), 62(28.2mg) % %57=. Fraction B5-4 (144.2 mg) {Z & 512 HPLC [mobile
phase: H,O, COSMOSIL 5C18-PAQ (250 x 10 mm i.d.)] Z AW CTHERL, 49 (7.1 mg) #157=.
Fraction B6 (4.58 g) % LH-20 [MeOH] % I\ T4y L, [Fr.B6-1, Fr.B6-2, Fr.B6-3, Fr.B6-4,
Fr.B6-5 (370 mg)] ##%57-. Fraction B5-4 (370 mg) %X 5{Z HPLC [mobile phase: HO-MeCN
(5:95, v/v) COSMOSIL HILIC (250 x 10 mm i.d.)] % FHWCTHRLL, 59 (20.8 mg), 60 (1.5 mg),
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BELO 61(19.7mg) #157-.

B _HOER

BB GY DR ISR T

Hemerocallisamine | (49): colorless crystals (EtOH); melting point = 176.8, UV (MeOH) Amax
200.8 nm (log € 6.93), 257.4 nm (log € 6.56), and 291.4 nm (log € 6.78); [a]p?® -34.6 (MeOH);
IR(film): vmax 3628, 3400, 1745, 1730, and 1074 cm™%; for *H and 3C NMR data, see table. 9; EIMS:
m/z 298 [M]*; HREIMS: m/z 298.1165 (Calcd for C13H1sN2Os [M]*: m/z 298.1165).

hemerocallisamine | (49) (Z351F 2 Hifhgh X S5 b & f#4HT: A colorless platelet crystal of
C13H1sN20s having approximate dimensions of 0.350x0.250%0.080 mm was mounted in a loop. All
measurements were made on a Rigaku R-AXIS RAPID diffractometer using graphite monochromated
Mo-Ka radiation. The crystal-to-detector distance was 127.40 mm. MW 298.29, T = 108 K, A =
0.71075 A, monoclinic, space group C2 (#5), a=12.068(1) A, b=12.471(1) A, ¢ = 10.649(4) A, B =
117.236(2) 0, V = 1425.0(2) A3, Z = 4, Dcalcd = 1.390 g/cm3, u(Mo Koy = 1.107 cm-1, F(000) =
632.00, crystal size. No. of reflections measured: total, 17202; unique, 3145 (Rint = 0.0613); friedel
pairs, 1438. Refinement method: full-matrix least-squares on F2, goodness of fit indicator 1.059, flack
parameter -0.0(16), final R1[l > 2.005(l)] = 0.0493 maximum peak in final Diff. Map and minimum
peak 0.28 e—/A3 and —0.32 e-/A3, Max Shift/Error in Final Cycle 0.000.

Hemerocallisamine 11 (50): Colorless oil; IR(film): vmax 3402 and 1732 cm™; for *H and *C NMR
data, see table. 10; EIMS: m/z 181 [M]*; HREIMS: m/z 181.1101 (Calcd for C10H1sNO> [M]": m/z
181.1103).

Hemerocallisamine 111 (51): Colorless oil; [a]o® -112.3 (MeOH); IR(film): vmax 3635, 1716, and
1105 cmt; for 'H and *C NMR data, see table. 11 and 12; EIMS: m/z 213 [M]*; HREIMS: m/z
213.0996 (Calcd for C10H1sNO4 [M]*: m/z 213.1001).

Hemerocallisamine IV (52): Amorphous powder; [a]p* -35.2 (¢ = 0.8, MeOH); IR(film): Vinax 3635,
1716 and 1110 cm™'; '"H NMR (methanol-ds, 500 MHz) & given in Table 1; *C NMR (methanol-da,
125 MHz) ¢ given in Table 11 and 12; EIMS: m/z 213 [M]"; HREIMS: m/z 213.1006 (Calcd for
C1oH1sNO4 [M]*: m/z 213.1001).

Hemerocallisamine V (53): Amorphous powder; [a]p?® -25.2 (¢ = 0.7, MeOH); IR(film): Vinax
3646, 1716, and 1120 cm™'; "TH NMR (methanol-ds, 500 MHz) § given in Table 1; *C NMR
(methanol-ds, 125 MHz) & given in Table 11 and 12; EIMS: m/z 199 [M]"; HREIMS: m/z
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199.0849 (Calcd for CoH13NO4 [M]": m/z 199.0845).

Hemerocallisamine V1 (54): Amorphous powder; [a]o® +80.2 (¢ = 0.6,MeOH); IR(film): vmax 3629,
1700, and 1167 cm%; *H NMR (methanol-ds, 500 MHz) &; *C NMR (methanol-d4, 125 MHz) Sgiven
in Table 11 and 12; EIMS: m/z 197 [M]*; HREIMS: m/z 197.0690 (Calcd for CsH1:NO4 [M]*: m/z
197.0688).

Hemerocallisamine V11 (55): Amorphous powder; [o]o?°-26.0 (¢ = 0.3,MeOH); IR(film): vimax 3635,
1717, and 1108 cm™*; *H NMR (methanol-ds, 500 MHz) &; *C NMR (methanol-ds, 125 MHz) Sgiven
in Table 11 and 12; EIMS: m/z 243 [M]*; HREIMS: m/z 243.1112 (Calcd for CgH13NO4 [M]*: m/z
243.1107).

Hemerocallisamine III (51), IV (52), 8BX O VI(54) @ (S)- and (R)-MTPA T 27 )AL,

51 (1.0 mg, 0.0051 mmol), 52 (1.0 mg, 0.0047 mmol) ¥ X T 54 (1.0 mg, 0.0051 mmol) % %L
ALY V2 (0.5ml) IZIEMEL, (-)-MTPA-C1(0.02mL) %Mz 7=, 12 Bf=IRIC T
P U 7c. WA REREE TR BrWictk, RS D SN A =T AT hru~<x 75
7 4 — [H20 — MeOH] (2 THHRIL, (S)-MTPA =27 /L (51b, 1.3 mg), (S)-MTPA = 27 /L
(52b, 1.3 mg) BEL O (§)-MTPA = A7 /L (54a, 1.3 mg) % 1%7-. FEEIZ (+)-MTPA-Cl % H
W (R)-MTPA = A7 /L (5l¢, 1.0 mg), (R)-MTPA A7 /L (52¢, 1.0 mg) B LV (54b, 1.0
mg) Z1H7.

51b: amorphous powder; '"H NMR (methanol-ds, 500 MHz) §1.69 (3H, s, H-6"), 1.81 (1H, dd-like,
J=28.06.4, H-4a), 2.69 (1H, dd-like, J = 8.0, 6.0, H-4p), 3.10 (3H, s, 5-OCH3), 4.31 (1H, m, J=6.1,
H-3), 4.33 (1H, m, H-5"a), 4.53 (1H, m, H-5'b), 4.71 (1H, d-like, J = 6.4, H-5), 5.77 (1H, br-s, H-4"),
6.23 (1H, br-s, H-2"); EIMS: m/z 429 [M]"; HREIMS: m/z 429.1395 (Calcd for C20H2F3NOg [M]":
m/z 429.1399).

51c¢: amorphous powder; '"H NMR (methanol-ds, 500 MHz) &1.66 (3H, s, H-6"), 1.99 (1H, dd-like,
J=28.06.4, H-4a), 2.69 (1H, dd-like, J = 8.0, 6.0, H-4p), 3.21 (3H, s, 5-OCH3), 4.31 (1H, m, J=6.1,
H-3), 4.31 (1H, m, H-5"a), 4.54 (1H, m, H-5'b), 4.72 (1H, d-like, J = 6.4, H-5), 5.77 (1H, br-s, H-4"),
6.23 (1H, br-s, H-2"); EIMS: m/z 429 [M]"; HREIMS: m/z 429.1404 (Calcd for C,0H2,F3sNOs [M]":
m/z 429.1399).

52b: Amorphous powder; 'H NMR (methanol-ds, 500 MHz) & 1.64 (3H, s, H-6"), 2.00 (1H, dd-like,
J=28.06.1, H4a), 2.52 (1H, dd-like, J = 13.8, 8.4, H-4pB), 3.22 (3H, s, 5-OCH;), 4.25 (1H, d-like, J
=6.1, H-3), 4.43 (1H, m, H-5'a), 4.54 (1H, m, H-5b), 4.80 (1H, d-like, J = 6.0, H-5), 5.95 (1H, br-s,

H-4'), 6.24 (1H, br-s, H-2'); EIMS: m/z 429 [M]"; HREIMS: m/z 429.1403 (Calcd for CaoHxFsNOg
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[M]": m/z 429.1399).

52¢: Amorphous powder; 'H NMR (methanol-ds, 500 MHz) & 1.65 (3H, s, H-6"), 2.19 (1H, dd-like,
J=28.06.1, H4a), 2.54 (1H, dd-like, J = 13.8, 8.4, H-4p), 3.36 (3H, s, 5-OCH3), 4.24 (1H, d-like, J
=6.1, H-3), 4.42 (1H, m, H-5'a), 4.54 (1H, m, H-5b), 4.85 (1H, d-like, J = 6.0, H-5), 5.95 (1H, br-s,
H-4"), 6.23 (1H, br-s, H-2"); EIMS: m/z 429 [M]"; HREIMS: m/z 429.1393 (Calcd for C,0H2F3NO¢
[M]": m/z 429.1399).

54a: Amorphous powder; '"H NMR (methanol-ds, 500 MHz) § 1.66 (1H, ddd, J=10.0, 6.8, 3.2, H-
40, 2.88 (1H, ddd, J=10.0, 9.3, 6.4, H-4P), 4.25 (1H, m, H-3), 4.24 (1H, m, H-5'a), 4.50 (1H, m, H-
5'b), 4.64 (2H, s, H-6"), 5.66 (1H, m, H-5), 6.11 (1H, br-s, H-4"), 6.18 (1H, br-s, H-2"); EIMS: m/z 413
[M]*; HREIMS: m/z 413.1083 (Calcd for Ci9His F3NOs [M]": m/z 413.1086).

54b: Amorphous powder; 'H NMR (methanol-ds, 500 MHz) § 1.86 (1H, ddd, J=10.0, 6.8, 3.2, H-
4a), 2.90 (1H, ddd, J=10.0, 9.3, 6.4, H-4P), 4.25 (1H, m, H-3), 4.23 (1H, m, H-5'a), 4.50 (1H, m, H-
5'b), 4.66 (2H, s, H-6"), 5.66 (1H, m, H-5), 6.08 (1H, br-s, H-4"), 6.18 (1H, br-s, H-2"); EIMS: m/z 413
[M]*; HREIMS: m/z 413.1091 (Calcd for Ci9His F3NOs [M]": m/z 413.1086).

Hemerocallisamines IV and V (51 and 52) @ X F /v 1k

51 B L O 52 (each 3.0 mg) % ZALEILHEAK 1,4-Dioxane (1.5 ml) (Z¥AME L, NaH (60%
dispersion in oil, 2.0mg, 0.05 mmol) %= M X 7=, 30 =R ICTHEHLLZ., ZD%,
Iodomethane (0.1 mL, 1.63 mmol) ZNX, =IRIZT 12 FFIHE#H L2, OS4SR % NHLCl
ZHAWTHFRIL, BuOH (3 X 5ml) T L7z. HPLC {mobile phase: H,O-MeCN (9:1, v/v)
[COSMOSIL 5C18-PAQ (250 x 10 mmi.d.)]} =MW TR 2% 2 & T, S1a(1.9mg, 59.4%) ¥
J N 52a (1.9 mg, 59.4%) %157-.

51a: Amorphous powder; [a]p®® -20.0 (¢ = 0.2, MeOH); 'H NMR (methanol-ds, 500 MHz) §1.69
(3H, s, H-6"), 1.87 (1H, ddd, J = 13.6,7.8, 6.1, H-4c1), 2.47 (1H, dd-like, J = 6.1, 6.0, H-4B), 3.23 (3H,
s, 5-OCHs), 3.52 (3H, s, 3-OCH3), 4.25 (1H, dd, J = 13.6, 7.8, H-3), 4.46 (1H, m, H-5'a), 4.60 (1H,
m, H-5'b), 4.80 (1H, d-like, J = 5.95, H-5), 5.98 (1H, br-s, H-4"), 6.28 (1H, br-s, H-2"); EIMS: m/z 227
[M]"; HREIMS: m/z 227.1154 (Calcd for CiiH17NO4 [M]*: m/z 227.1158).

52a: Amorphous powder; [a]p® -49.5 (¢ = 0.2, MeOH); 'H NMR (methanol-ds, 500 MHz) &1.73
(3H, s, H-6"), 1.84 (1H, dd-like, J = 14.6, 2.5, H-4a), 2.48 (1H, ddd, /= 8.6, 6.3, 5.1 H-4B), 3.22 (3H,
s, 5-OCH;), 3.48 (3H, s, 3-OCH3), 3.90 (1H, J = 8.5, 3.6, H-3), 4.53 (1H, m, H-5'a), 4.71 (1H, m, H-
5'b), 4.81, (1H, m, H-5), 5.78 (1H, br-s, H-4"), 6.25 (1H, br-s, H-2"); EIMS: m/z 227 [M]"; HREIMS:
m/z 227.1152 (Caled for CiiH1;NOs [M]*: m/z 227.1158).
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HPLC % F\ 7= hemerocallisamine V (53) @ 3 {ZD#Ex SAKELE DIRE

53 (2.0 mg) % /K 1,4-Dioxane (1.5 ml) (2% L, NaH (60% dispersion in oil, 2.0mg, 0.05
mmol) ZH1Z 721%%, 30 /rM=IRICTHRE L7z, £ D%, iodomethane (0.1 mL, 1.63 mmol) %
Nz, SIRICT 12 KEEIRER L7z, BOSAERY) % NHiCl 2 W THFIL, BuOH(3 X 5ml)
THIH L7-. A8 %2 MeCN 1Z¥fi# L, HPLC [column: COSMOSIL 5C18-PAQ (250 x 4.6 mm
1.d.); mobile phase: MeCN— H,O (1:9, v/v); detection: optical rotation [Shodex OR-2 (Showa Denko
Co., Ltd., Tokyo, Japan); flow rate: 1.0 ml/min; column temperature: ambient] % VN T L7z
L2 A, S2a & 53 IOLOAERME LTRIH L72. 52a (t = 20.2 min with negative rotation)

and S1a (tr = 23.8 min with negative rotation).

E=EOER

AR O PC12 fifa s e RAEMERRIE M 36 & O ApEEEE MMl {EH

PC12 #IZRIT 5 iR ErER

MfaRsE: 7 v bEIBHEOHILEPCI2 Ml 10% 7 U IRIRIMIE (FBS), 5% 7 < IMLi& (HS),
100 units/mL ~<=3VU >, 100 ggmL A F L7 b~ A 2 > &4 RPMII640 BiH (Sigma-
Aldrich) TE:#E (5% CO,, 37°C) L7-.

NGF #£FTFIZEIT 5 PC12 Mfa S LAREVER OFREt: Collagen Type 1 coated Microplate 24
well (IWAKI, 4820-010) (Z PC12 i 1.0x10° cells/400 pl/well Z#EFE L, 24 REfIEGE%, #
BR)'E ¥ K OV NGF (Ratbeta-NGF MAb, R&D, #&2E 1ng/mL, 50ng/mL) ZiFML7=. 72
RFfARE 1%, MBEa 1T -7 (OLYMPUS).

¥, mMEEE, MROBERL EOREERLZRBDIZLOESILIZbD L LTZEDOE
BEEH L. #BRYEIL DMSO ICHMRE L, BFHEsI L2 (DMSO #IREE 0.1%).
RUT 47 3y ba—UZid R3S VRS R bR 2/ L.

ABEEEINHI/ER

BERE D APA2 EEEMGIEH OMFHI I W TiE, SensoLyte Thiofavin T B-Amyloid
Aggregation Kit (ANA SPEC) % i\, Thioflavin T (Th-T) &I X Y Bigt&1T->7=. 2 uL @
Th-T 2 mM) % 384 RDT T w7 7 L— MNMIFEMEL, 1 uL O#FEHRWEL LW 17 uL @
AB42 RTTF R AN Z T2, 37°C T 30 ZpfElA ¥ a~— hL72#%, @NMELHIEL
72 (ex: 440 nm and em: 480 nm, FLUOstar OPTIMA, BMG Labtechnologies).
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