(a) CGCH (2.5 mg/kg i.p.) —..o-- 0.5h
350
e 1h
*
300 A —o--- 1 ,5h
i —®—2h
250 | +2.5h

—s—3h

% Cortrdl

o A0

C 1t 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

(Hz)

(b) s00 | CP-47,497 (2.5 mg/kg i.p)

% Cortrol

0 1 2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34

(H2)

(C) 500 - JWH-018 (2.5 mg/kg i.p.)

450 b * o 0.5h

% Control

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24 25 26 27 28 29 30 3t 32 33 34

(H2)

(d) A9-THC (2.5 mg/kg i.p.)
300 ---- 0.5h

% Control

S T Y S S S S S S S UG S S S S G S S S S S S S S G S S G S 0 S S S S b

1.5 3 4.5 6 1.5 9 10.5 12 135 15 165 18 195 21 225 24 255 27 285 30 31.5 33 345

(Hz)

Fig.5 FEWMEREH#TYIDOEFEIRE CTORIE DT —A~IMVEEALL,
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BT BRI B & (B - ERRERFL X2 SN — A U 2R AR )
o H OB R R EE

SMHEIFERRE | MY RIEIER Ty 7 ORF RO R E S B3 5058
W EE 6l 25 EMEERREMEERAREER HE

—WEYREER T TEFBVWDWOS “TL 2 IN—T7" OEEFEHEDIZONWT —

WRE 0 W 1 ENLEERRREEMAET AR FERE

2HTOYRT UBBASN BB HBEFEEL,

MRS MM RBEIENT Y V-G (T VR —T) 33 - IOV C DNA BB IZ feiE L Lo &
JFHEM DR EZT o1, BoNT onl-F BXN ITS i DNA SEIOEEESIE T —F _X—RLD
FARMMER RO R, BRBICRRIN TP LI ZOR B TRIRDZEDALNE ST, 2D
BT v ARARAL U V'Y (Glycyrrhiza glabra) . 5 —FFRE 7 F (Turnera diffusa) . < AF+¥
INFAUX (Astragalus membranaceus) BE T~ )T Y BT XA J1 (Verbascum sp.) SV GBI
TNz, 33 B 29 RS TEEI L FE/AROEMARDONTEY, ThHEM AL, F0 5
F QREED) ELTHOWORTOSRTREMENE 2 b, — 5T, KEROIBASN- B, ~7ax)

e i

MILZRFET

52 R Rdn R B EMT ST AT AT
(e Ny

ENER R BT IEAT A WA

A BFRE®

AL 19 4 4 B DTSN E R B
B BERT 7RO TS T, Bftbh T
WA OENKESE L, AL, L% R
BIEN Ty 7 OB, KIBWZBAD T2 —F M
WMOBIE A ORI R B REE
RIo 7 LRIEND BN EF LI o7, EBIZ,
W REBERTSICBWT, ZRETIE, v—&
R, = IAF FIT RN SR 1 K

() | EVORI BT RO B DOBIEE AL ThoT-M3,

[TV RAN—T 1 EFRL, BB EHOWMBEL RS
LI REDH DN B IL X511,
RRIZ, BB ORI ERTI > CITREREED

BRDB/FOND | REEEEL, 2—my GEES
TAVH, BARTYH, IELKFEBPHRBINLTNS,
BAIINOHEMREBEIEN Ty 75 R EBHEL
T, MBERITAL 2R, 0 FEWFRFEEZ AV
TR EAToTND, ZOFRER, —HEFERIC
L BEOREFHLRBEOEFEER S ThHD
A’-tetrahydrocannabinol (THC) g3 {E
REBTHERI e /AR EEEE-FEL, M
FEMRIZ, FRSCREZIT o721, 2], AR TIiL.
INBT VU RAN—T LR TN B IER T
TR P E ENOEMARR T DNA AR
FIDIRMTEATV, RO R EZRAT-OTH
1D, 2,1 BEFLLRKEABRHESNZD
T, b THE T,

B. #fgE 5k

1. EBHH
BIERTvIHHBHEL A Z—2 v E TR

FINTWBIT LR —T7 R B 33 55
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WK gz (ZA) db) ZAE LTz,
2. EBRITIE

£ A B 20mg ZREER CTHFEI TR,
MM-300 (Qiagen) 2LV FELT-, B3RELT=%
#A8d Y DNeasy Plant Mini Kit (Qiagen) %
VT genomic DNA ZHiH LTz, ZHvaE 85 &L C
#% DNA [ZTE(ET 5 ITS HHIR, XL OFERRKIA
DNA @ traL-F BiliiZ | 45 SO CRIFEO =V il
e B\ LI 7T 4~— [3, 4] v, BRI
Ex Taq (Takara) Zf /L C PCR {Z& > T fElk
DEIEZ LT O 7 ar T A TIT-72 (94°C 180sec;
94°C 30sec, 50°C 45sec, 72°C 90sec, 40cycle;
72°C. 300sec), RY=F L 7Ya— L& v
PCR RGN ORRIED T TA<—RBIT
dNTP %BRV =% . Mighty TA-cloning Kit % V>,
pPMD20-T 7% —|Z PCR BT 25~ —
avL, ¥ 7 ra—=r 7 %4707z, A PCR BT
OF A= —PCR THAL . HERFIZRE
L 7=, Cycle Sequence /X it~ {2 i% . BigDye
Terminator v3.1 Cycle Sequencing Kit (Applied
Biosystems ) & A V., f£ 47 13X ABI Prism
3100-Avant Genetic Analyzer (ABI) Z{# F L7z,
3. RBlotassEl g

Bdh No.26 2 IV BEE T CRERSEA ORIIE
DREREATo T, WA OREZHIVED,
TOEETV Y K THELGREIT o7,

C. HFFessE

1. WEEECHIMEYT

WO - REICEDILAS /5 DNA L
® ribosomal RNA #=—RL TWAEEIKD ITS
(internal transcribed spacer) . 38X UZERR (A DNA
Lovsi v (Lew) &Rk 5 transfer RNA %22
—RTBEIET (trnl) DA b IR B LT o
=T 5= (Phe)D tRNA BT (trnF) DA
—H—fERA PCR % FVEIEL (K 1), Zhbo
A xEHEBEHRERES T — %X — X
(DDBJ/EMBL/GenBank) {Z B &S TV HELS
LB LTz,

NG 2 DOFURIT, FEY RV THEZ R
TREFEIN TN DZENLIEBT T~ — 0 FIE
L. EDFRER, 7 —F N —ATHEHFINTWHEL
FIOTEMEL B E ThD, £z, 1990 FREND
@ Angiosperm Phylogeny Group (APG)% .(s&
4% DNA SHEDREN T —FOERE L —
& FEESETND[S, 61T, 20 2 FETO IR
ERRT LT,

FHRASHOEYELL UIRGORER, G
RSN TWOLTORBARENE 2 b (B
FLHIIIRA  BIRD I, FADFERUTRN),
“Baybean” Canavalia maritime
(w AR} N TFEwR)

“Siberian motherwort” Leonurus sibiricus
(TVH ANTH)

“Dwarf skullecap” Scutellaria nana

(VB ZUFIVUE ?)

“Indian warrior” Pedicularis densiflora
(F=INTHER v AT~xIR ?)

“Lion’s tail” Leonotis leonurus

VR hxoxEvE)

“Maconha brava” Zornia latifolia

(AR} 2FU~AB ?)

“Damiana” Turnera diffusa

(=78 ZI77))

“Marshmallow” Althea officinalis

(TAAFR DAR=EGFTHA)

“Pink lotus” Nelumbo nucifera

(~ZFEL ~NR)

“Blue lotus” Nymphaea caerulea

(AR AAL V)

“Red clover” Trifolium pretense

(AR Rrm—r—)

“Rose” Rosa hybrida

(TR /57)

LERROHE, bLITFBMEIT - THLIERRS
7 —H N2 BT ornL-F b UL ITS SRR3R 5
BEFIAHEINTRIFEES LIIHEEILFRET
bHLEZ LN,
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4 33 IV TR TH 2 fiHE o b
T DNA O FTRETHY | MR D 72
HOL, B, X LR THoT,
MR C LR E SH B EEZ & 1 ITRT, W
TR GRS AR NSV AE, — F OFET
X&HBDFR RS TEL, 1HLL 2 HED
EONRLNALOD L EFLE L. FETEIZLY
RBEDORXITRARDH trnL-F : 800~1,000 £
%t ITS: 600~800 HEMTRE THD), 7 —F~
—ANZTETE T HES EFR B MEAME Y (95%LL T)
HOVEERIN LT, Nymphaea, Thymus (Mentha),
Artemisia, Verbuscam \JFEZFIE T HITITELR
Mot 7272 L. Artemisia &1L Artemisia
absinthium TIXIR o7z,

B4 No.26 7>HA55 7 ITS Sk A8 %
BBELUIHERE ., K (Cannabis sativa L.)
(Accession Number; FJ572045, Y12587) & 99%

DOEVWFERIMZ T DNA BT A B3 Eoh - (K 2).

ZDOTEMNG, AR IR BROAEWIFERE A DIR
AMREENT, £T2, onL-F FEIROHETE DNA
Wr b, KFR (AF501598, AJ390367) & 99%
DEABREIM A R T EAIDES L, THHOR
Fb,ITS fEIROEERFIFE R LRI, ARG
I RBROMRE T DIBASITNAZ R L
7ro £72. 85 No30 » 51X Coryphantha
macromeris DMEEEFIBRHINZ (X 3), #
X [TNTRT,

2. RELOWREEEIE

B4 No.26 235D R BRI 3RD DNA Wr i 23 &
NBHZEDD, ARG ORBEBELITV . KRR
AHOMEOH BIZEAL THELES, 9],

9, MR P ORI E BRICIOIR,
REX, BRUCEY 8 FBIHICHHELIZ (K 4), Z
b 8 A ENTNALERFSE 2 OFiEEH
WD RIEEIT 17, K42 DY T DD
FHD DNA BT dh, 1. Turnera diffusa, 2.
Trifolium pratense, 3. Cannabis sativa, 4.

Trifolium pretense, 5. Cannabis sativa, 6. Turnera

diffusa, 7. Verbascum sp., 8. Turnera diffusa L

ELT, o, S 8 % LOMS Sl
FERL 3 BIO 5 MHKRERRY THD THC, B
FEIF = HrF e — BRIV IR
ENTNWEL(T—2REH), T T 3 RBLU S5 %
W KREREFA OREORZEEZIT-72 (K 5),

5 WERMEE T COBEEL R, REREEH O
fENBlESh- (K5-F), $-, KBROZE L
(& 5-F) BELOTFE (B 5- T I RONDEIEA
BEINT-, F2, KERUSOE RO A MR
FEL T ZEbRER SN,

D. BE

BIERT v/ Wi i@ DR A &
BALE, WhwAT LUy RA—T7 /I E TN
DREMFED R EE AT o7, trnl-F BILOVITS WiHH
WARAETHILICE > TRAOHED TR TITHE
ETAIENARETH T, DFED, S EIOFAET
(X, FomKMDEFIMBREINDZ LT 2>
77

A EIOFREND ., HAFTLHMOEMENE N
TWAZ &Iz E ZLOBGICFIHENT
WDIED, N—T YT VA RELT—RRIT
FBLTWBRE | BVWERMELE T OWMET
NI ERALDERS T, Fo, IO
B EALB DB TRMENTODIEBHLNERY[L,
2], THBAEY Fix T o E4 QR LA
ENTWBIENREENT,

— 5T, SEOEFREOREICIBT, RO
BAROREE T =X FATIVERTS
Coryphantha macromeris DMRHSIVTNB[7]2E
b, AHLINLOEFIEREZITO LBV
brEBbii,

E. 2330k

[11 N. Uchiyama et al., Chem. Pharm. Bull. 57:
(2009) 439-441.

[2] N. Uchiyama et al., Forensic Toxicol. 27:
(2009) 61-66.

[3] P. Talbert et al, Plant Mol Biol. 14:
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1105-1109 (1991)

[4] T. White et al,, in PCR protocols: A Guide to
Methods and Applications : 315-322 (1990)

[5] Angiosperm Phylogeny Group (APG), Ann.
MO Bot. Gard. 85:531-553 (1998)

[6] APG, Bot. J. Linn. Soc. 141:399-436 (2003)

[71 BAGBRAMEERMDE, ERRL ER
BEEBEL X2 TN — A = 2R EFRF
EBIERT v 7 OfEERETRFIRL ST
BT D8 AR 21 FEME RS
(REMRBIER T v 7 R D3 AT B OVE
BHREMH A DNA HEES Rt ) (G5 H
Z)

[8] THBF6., FFHEZE, 87:1334-1341 (1967)

[9] FALLRIEH, mE—18. mARRIT#RE
84: 54-59 (1966)

F. EEEfEiRiE
L=t

G. TR

FERK

1) #5 B NILERF IERCRR) BE, &
HEA, EYREER Ty 7 BB EENns

W OEIRFERE] (8 46 B EFAE L FEH
s BF 2009 F 11 A)

2) ¥ . NILERT, Bige | AR
TR CRE) 38, G HEL, HEYREENT Y
J N T L R AT ORI D
WCI(BARZESE 130 E2XRETE ML
2010 3 A)

H. Z0r)RfEHED HFE - BRERIR I
BRZ7L
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BEHEDNA

trnL (5'Exon} trnL (3'Exon) trnF
: Intron Spacer
> <
~— _—
P 5'-CGAAATCGGTAGACGCTACG-3'
trnL-F @ik
45 -ATTTGAACTGGTGACACGAG-3'
% DNA
18SrDNA 5.8S rDNA 28S rDNA
lll' I |TS1 [::] |TS2 [ I
b -
A S
Y ps .
5'-TCCTCCGCTTATTGATATGC-3
ITS s

45 -GGAAGTAAAAGTCGTAACAAGG-3'

1. WM TR R E I VI R BB S I T T A~ —

C.Sativa (FJ572045) 1:TTTCCGTAGG TGAACCTGCG GAAGGATCAT TGTCGARHCC -TGCAACAGC AGAACGACCC GTGAACACGT]69
No.26 ITS-A
No.26 ITS-B
H.lupulus (BF136401)

Tdeo =vavnassns o

-TTGGGCGGG CGAGAGGAGC TTGCTCCTTG GACCCECCCG CACCTGCTGG GAGAAATCTCE 138

C.Sativa (FJ572045)
No.26 ITS-A
No.26 ITS-B
H.lupulus (EF136401)

Shresares eseaeserae taearseestr sessesenn W oreeeteecas arureeaens 138

Chshaese assesestas vraeseseat essarecsan ceresraeas vesesseae.§138

CovneaTuns sisnsnnees vosasvrnes sennanans T coevanssBs tieeess . CTI139

c.Sativa(PJ572045) 139:BGCGGGCTAA CGAACCCCGG CGCAATCTGC GCCAAGGAAC AATAAAAGAT TATCGCGTGG CTCGTGCGGT]208

No.26 ITS-A 1393 B R I R R R T . severanf208
No.26 ITS-B 139 it iiiiiit ciiiir e deeaaaaaas B .. ceeaaj208
H.lupulug(BF136401) 140 ........0 tiiiiiinns tenennnnes sasansenes PR TN ¢ R TT cevennne +Aj209
C.S8ativa (PJ572045) 209 JGGCCCGGAGA CGGTGTCCGEC CAATCGAGAT GCGTGTTTAT CGAAATGYCT AAACGACTCT CGGCAACGGA 278
No.26 ITS-A 2093 . iiiinne eeean Sases trhastesees 1raceanare sessane R 278
No.26 ITs-B 2093, .00ttt veeaen Peeh aeasaasesa ersasvesses sasaens ca seaaaavens seeasesasas 278
H.lupulus (BF136401) 2103.A......000 v CT... +GC...oeTe savesesCTy AT, fdee cevunn sese vavesaeees 279

C.S8ativa(FJ572045) 279:TATCTCGGCT CTCGCATCGA TGAAGAACGT AGCGAAATGC GATACTTGGT GTGAATTGCA GAATCCCGTG 348

No.26 ITS-A P eaaan P eveetes seaaesstecs rasesaa o 348
No,.26 ITS-B Sreseseaen feereaees seeereraan fesesaas .. 348
H.lupulus (EF136401) saaeaeraas terasers sasasesana seesseseas 349

C.Sativa(PJI572045) 349:AACCATCGAG TCTTTGAACG CAAGTTGCGC CCGAAGCCAC TAGGCCGAGG GCACGTCTGC CTGGGCGTCA 418

No.26 ITS-A 349 . i ittt ceeeeanene R TR T feeseaesas srraserean 418
No.26 ITS-B 349 .0ttt ceerenaees I T T B 418
H.lupulug (BF136401) 350:......00000 vevinnaens B R T T I T sereaarens seseeseees 419
C.Sativa (FJ572045) 419:CACGCCGTTG CCCCCATGTG CACT-GECAA ------- AAG CGTG----- T CGGAGACTGG] 475
No.26 ITS-A v oreseeasens ] SR ve baaammmmo I L
No.26 ITS-B . B I A ser aeaemmm=- . .J475
H.lupulus (BF136401) 420:...A...... «a+0.C,TGA AC..C.} ... TCCCTTA.T. G,A.AAGCA. .j489

C.8ativa (FJ572045) 476 GCAT-TQGCCT TGTGGTTGGC CTAAATTCGA GTCGTCGGCC

No.26 ITS-A 476 SETaress teesesesss essseeeanns chsaaeaaas taerasesee eeasaans ..] 544
No.26 ITS-B 476 et aTarees erraresans crareeeean R N ceraseess ] 544
H.lupulus (EF136401) 490 s TuCu T Covnnenene eonnecnen sosesBiias T LuBuuenn G .. veee 3559

C.Sativa(FJ572045) 545{TGGTTTTCGA TTATATCGGT GCCCCGTCGT GCGCGAATCC GTGACCGACT AGACCCGTAC GACCCCAATG] 614

No.26 ITS-a L LR F T el ieieee asaaeas [ M. 1 T
No.26 ITS-B 5454, ... 00t [ e haarereres araeaieans eersseael] 614
H.lupulus (EF136401) 5604.......... i e T B To By oy e v o TALG. vuvverna..] 629
C.Sativa(FJU572045) 615]TGCTGCGAAC GCAGTGCCTT CAACGCGARC CCCGTACAGG CGGGATCACC CGCTGAATTT AA 676
No.26 ITS-A 6154, .. .0nns e eeaieeies haaaeees T B . 676
No.26 ITS-B 6154......... e s T PPN ‘e 676
H.lupulus (EF136401) 630]C..... AT vovoivisss oosas I R N & | P 691

2. 85 (No. 26) &L 2 FEEHD ITS FEIROE A F| L% D Lk
THRTY (EE), 7Y ERy 7 (FER), B ITS1 BLOITS2
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Mammillaria brachytrichion
Mammillaria sinistrohamata
Mammillaria senilis

Mammillaria plumosa

Mammillaria hernandezii
Mammillaria pectinifera
Ortegocactus macdougallii
Escobaria hesteri

Neolloydia conoidea
m= Coryphantha macromeris

b NG, 30 rpl16

'Coryphantha elephantidens
Coryphantha pallida
e Coryphantha durangensis

Ancistrocactus uncinatus
Echinocactus grusonii

Astrophytum capricorne
Strombocactus disciformis

Ferocactus flavovirens
tophophora williamsii

0.01

% 3. Bddh (No. 30) M oA5000 72 1pll 6 IO UL KT L BHE & O M AR AT

X 4. 5, No. 26 PIZE T AHHIDMRER A
AL S O REH
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B4 5. i No. 26 7 BRI E A2 KIRORIE
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BT BRI A& (B - EFREREL X2 7 — A2 2R AR EZ)

o #OBE %

wEE

Sy AR TR A RIEIERN T 7 DIEYERR ST DERR
Woeo g mil B TERPERFRREN R 2%

— WY REIER T 7 i [ =0 A4F | GEFEAY) Heimia salicifolia) H1Z
HHESNTODT L HuAROFHE —

WIEE & HWREBIER T Vi Mo =0 A F | GERAEY) : Heimia salicifolia 3E5R8) DEH T N JraA
RORBEATo T, ZOFEHE, I E D biphenyl quinolizidine lactone 7 /LA B AR lyfoline (1),
dehydrodecodine (6)% & teBEEN 7 /L ha A K 10 f& [biphenyl quinolizidine lactone 8 &, phenyl
quinolizidine 2 &), HM 7NV AR 11 & [biphenyl quinolizidine lactone 9 F&, biphenyl ether
quinolizidine lactone 1 &, phenyl quinolizidine 1 f&]% HLJf - #EIRELT-.

A BFZEHEY

R BIENT T TG MEL T F— Rk
EEERG YA TREBEL WS =7 1F
(sinicuichi) | O FEFHEYL, FEKICE AL, HT
e, MREL, L7 o REFEKEL TRV
NTWBIVNER Heimia salicifolia" Th5. &
WM DOEEZREBESHRATHILETRVIRRR
2 R OMBEREORRERIERRbI-bEND
B3, & DIEWARECIE R RBRO AN =X L3
I TOHRY, IYATRMEYIL quinolizidine
RTNARAREEFLTOBIENMONTEY,
Heimia salicifolia 7> lythrine (1)< vertine (2)
D X574 biphenyl quinolizidine lactone $H72 & A3 B
BEShTW5. B ERIC I D EMTEHEEIZ B
VT Vertine QKSR EMERAHHIENHE
SHTWLRBFEMARBI RIS THRW, 22
THREEDOHFETIE, MBI =IAF |DAZ
= VA = ADFEMIR A RICEVER T
NAaAREZHBMNI LT,

B. #FgEH ik
A —F b ECHIBL OO DEYRIEERT
v MR =04F ) (RIEHY : Heimia

salicifolia TEER)IZOWT, L TFOITHH, 7
NAOAREE Sy D5y BEERAT T2,

Sinicuichi (oigin: leaves of Heimia salicifolia
(862 g dry weight) was extracted with 5%
H,0/MeOH (18.2 1, twice at room temperature and
two times under reflux) to give a MeOH extract
(203.9 g). The portion of the extract (91.59 g) was
dissolved in AcOEt (1.4 1) and extracted with IN
HCl aq (2.1 1) to give the AcOEt extract (13.58 g).
The aqueous layer was made basic (pH 9) by
addition of Na,CO; and then extracted with 5%
MeOH/CHCl5 (3.2 1) and then with #-BuOH (2.6 1)
to give the 5% MeOH/CHCI; extract (12.56 g) and
the n-BuOH extract (51.45 g), respectively. the 5%
MeOH/CHC]; extract (11.56 g) was separated by
silica gel flash column chromatography with a
MeOH/CHC]I; gradient to give 10 fractions: fr. A
5-10% MeOH/CHCl; (363 mg); fr. B 10%
MeOH/CHCl; (1.02 g); fr. C 10% MeOH/CHCL
(2.97 g); fr. D 10% MeOH/CHCI; (1.53 g); fr. E
10-20% MeOH/CHCl3 (570 mg); fr. F 20-30%
MeOH/CHCl; (629 mg); fr. G 30% MeOH/CHCI;
(653 mg), fr. H 30-40% MeOH/CHCI; (637 mg), ft.
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I 40% MeOH/CHCI; (665 mg), and fr. ] MeOH
and 10% conc. NH3/MeOH (2.20 mg). Fractions
were purified by repeated chromatography to
afford 11 new alkaloids and 10 known alkaloids as
follows. From fraction B, lythrine (1, 110.4 mg)
was isolated. HS15 (21, 71.2 mg) was obtained
from fraction B and C. From fraction C, HS20 (19,
5.1 mg) was also isolated. Lyfoline (3, 1239.5 mg)
and dehydrodecodine (6,
sepalated from fractions C-F. Fraction E also
contained HS19 (16, 4.5 mg). Lythridine (8, 48.6
mg) was obtained from fractions C-E. Vertine (2,

1150.3 mg) were

455.9 mg) was isolated from fractions C, D, and
F-1. HS6 (12, 77.1 mg) and 9B-hydroxyvertine (5,
5.5 mg) were isolated from fractions G and H.
From fraction G, HS7 (15, 20.1 mg), HS10 (13, 7.8
mg), HS11 (20, 1.8 mg), and HS12 (14, 9.5 mg)
were also isolated. HS17 (17, 6.3 mg) was
obtained from fractions G-I. From fraction I,
demethyllasubine II (9, 7.3 mg), HS18 (11, 31.9
mg), and HS22 (18, 2.4 mg) were obtained.
10-Epilyfoline (4, 498.1 mg) and demethyllasubine
1(10, 167.5 mg) were isolated from fractions I and
J. Fraction J also contained verticilatine (7, 12.5
mg). BEEEL7ZLEMT OV TIBEAI MV
T —EDOREICLVEERREL.

C. WFZEfER - B8

A HF—2 b ETHREBL TV A RIEERNT
vZ i =2 AF | (3R : Heimia salicifolia
BEL) O EE 53 1 (5% MeOH/CHCL HliH 4318,
11.56 g) &Y, biphenyl quinolizidine lactone 7/
JaAR®D lythrine (1), vertine (2), lyfoline (3),
10-epilyfoline (4) , 9P-hydroxyvertine (5) ,
dehydrodecodine (6), verticilatine (7), lythridine
(8), HS18 (11), HS6 (12), HS10 (13), HS12 (14),
HS7 (15), HS19 (16), HS17 (17), HS22 (18),
HS20 (19), biphenyl ether quinolizidine lactone 7
ViaAR@ HS11 (20), phenyl quinolizidine 7 /v

B v A4 K @O demethyllasubine II (9) ,
demethyllasubine 1 (10), HS15 Q1)%&4E7=. ZDH
%, biphenyl lactone 11-19, biphenyl ether lactone
20, phenyl quinolizidine 21 NFHT VI AR T
b5, INETOLBERRNG, TREREIX
biphenyl lactone ? lyfoline (3, ¥ ED 10.7%),
dehydrodecodine (6, HMEHD 10.0%)THY, K
VT 10-epilyfoline (4, HIEED 4.3%), vertine (2,
HHED 3.9%)DEFEVPFENILBI DT
Lyfoline (3)& dehydrodecodine (6)i%, &% I
cis-quinolizidine B (10H-0)ZH L, C BREFDER
REREEDNE EMETHSD, 10-Epilyfoline (4),
vertine (2)I%, trans-quinolizidine ZR (10H-B) &
L, 21X 4 O 4"NIAFLT—T L HEETHS.
£ALAMIZ, '"H-.NMR, “C-NMR, UV, Mass, HE
M, CD AXZIVERIETHIEICLEESR
TERRL-.

LITWCHBT L AaAR 11-21 OFFEAIML
T —2EET D,
HS18 (11)
UV (MeOH) Amexnm (log 3): 283.5 (4.04), 205.0
(4.44)
'H NMR (600 MHz, CD;OD) & [ppm]: 7.15 (1H,
br-d, J=8.6 Hz, H-4"), 7.08 (1H, s, H-6”), 7.00 (1H,
d, J=1.9 Hz, H-6), 6.93 (1H, d, J=8.6 Hz, H-3"),
6.92 (1H, s, H-37), 6.80 (1H, d, /=12.6 Hz, H-14),
5.82 (1H, d, J=12.6 Hz, H-13), 5.35 (1H, br-s,
H-2), 4.58 (1H, br-d, /=12.5 Hz, H-4), 3.87 (3H, s,
OMe), 3.55 (1H, ddd, J=11.5, 10.5, 3.5 Hz, H-90)),
2.84 (1H, br-d, J/=13.7 Hz, H-6), 2.66 (1H, dd,
J=10.5, 6.5 Hz, H-10), 2.47 (1H, br-d, /=154 Hz,
H-1o), 2.32 (1H, dd, J=13.7, 13.7 Hz, H-6B), 2.23
(1H, br-d, J = 14.0 Hz, H-3a), 1.98 (1H, br-dd,
J=14.0, 12.5 Hz, H-3B), 1.91 (1H, ddd, J=15.4, 6.5,
2.5 Hz, H-1B), 1.65 (1H, br-dd, J=12.4, 3.0 Hz,
H-8a), 1.05 (1H, dddd, /=13.0, 12.4, 11.5, 3.5 Hz,
H-8PB), 0.99 (1H, br-d, J=13.7 Hz, H-7p), 0.85 (1H,
ddddd, J=13.7, 13.7, 13.0, 3.5, 3.5 Hz, H-7w).
BC NMR (150 MHz, CD;OD) & [ppm]: 168.7
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(C-12), 155.7 (C-2°), 146.6 (C-4”), 146.1 (C-5),
135.6 (C-14), 131.2 (C-6, 2”), 130.0 (C-4"), 128.1
(C-17), 125.3 (C-17), 125.0 (C-5%), 118.0 (C-13),
115.9 (C-3°), 113.9 (C-6”), 112.8 (C-3”), 71.6
(C-2), 64.4 (C-9), 63.1 (C-10), 55.0 (-OMe), 49.2
(C-6), 49.1 (C-4), 38.9 (C-3), 34.3 (C-8), 27.6
(C-1), 19.9 (C-7).

HR-ESI-MS m/z: 438.1898 [M+H]" (calcd. for
C,sH,sNOg 438.1911).

[(Ip>* +26.0 (c 0.24, MeOH).

CD (MeOH, 24°C, ¢ = 0.17 mmol/l) ®3 (A nm):
+31.6 (202), 0.3 (214), -21.1 (223), -1.3 (251), 0
(258), +4.6 (282), 0 (301), -2.7 (313), 0 (334).

HS6 (12)

UV (MeOH) Amgnm (log 3): 293.5 (3.91), 204.0
(4.74).

'H NMR (400 MHz, CD;0D) & [ppm]: 7.40 (1H,
dd, /=9.8, 2.0 Hz, H-4"), 6.97 (1H, s, H-3), 6.95
(1H, d, J=9.8 Hz, H-3"), 6.87 (1H, s, H-6"), 6.56
(1H, br-s, H-6’), 5.02 (1H, dd, J=11.2, 3.2 Hz,
H-14B), 4.90 (1H, br-s, H-2), 3.83 (3H, s, OMe),
3.05 (1H, d, J=11.6 Hz, H-4), 2.79 (1H, dd, J=11.2,
3.2 Hz, H-13B), 2.71 (1H, d, J=11.6 Hz, H-6), 2.39
(1H, dd, J=11.2, 11.2 Hz, H-130), 2.25 (1H, d,
J=13.4 Hz, H-3a), 1.94 (1H, m, H-10), 1.81 (1H,
dd, J=13.4, 12.0 Hz, H-3p), 1.67-1.65 (2H,
overlapped, H,-1), 1.62 (2H, overlapped, H,-7),
1.50-1.40 (2H, overlapped, H,-8), 1.50-1.40 (1H,
overlapped, H-9), 1.34-1.22 (2H, overlapped, H-6,
H-9).

BC NMR (125 MHz, CD;OD)§ [ppm]: 172.7
(C-12), 155.0 (C-2°), 147.7 (C-4”), 147.3 (C-5”),
135.9 (C-5%), 134.4 (C-2”), 130.2 (C-17), 129.8
(C-6), 127.8 (C-1°), 124.8 (C-4), 117.6 (C-3"),
114.3 (C-6), 114.2 (C-3”), 72.6 (C-14), 71.9 (C-2),
61.5 (C-10), 61.0 (C-4), 56.4 (-OMe), 53.9 (C-6),
48.3 (C-13), 38.8 (C-3), 37.7 (C-1), 33.6 (C-9),
26.5 (C-8), 25.5 (C-7).

HR-ESI-MS m/z: 440.2050 [M+H]" (caled. for

CasH3oNOg 440.2068).

[(Ip** -146.7 (c 0.08, MeOH).

CD (MeOH, 24°C, ¢ = 0.26 mmol/l) ®3 (A nm):
+90.5 (203), 0 (211), -44.3 (219), 0 (231), +7.6
(235), 0 (240), -8.3 (249), -4.2 (264), -11.1 (282), 0
(315).

HS10 (13)

UV (MeOH) Anaxnm (log ) 293.5 (4.01), 203.0
(4.84).

'H NMR (400 MHz, CD;0D) & [ppm]: 7.05 (1H,
dd, J=8.0, 2.0 Hz, H-4’), 7.00 (1H, d, J=2.0 Hz,
H-6"), 6.98 (1H, s, H-3”), 6.88 (1H, s, H-6"), 6.86
(1H, d, J=8.0 Hz, H-3"), 5.00-4.98 (2H, overlapped,
H-2, 140), 3.84 (3H, s, OMe), 3.22 (1H, d, J=12.0
Hz, H-4), 2.87 (1H, dd, J=12.5, 4.0 Hz, H-13p),
2.74 (1H, br-d, J=11.5 Hz, H-6), 2.48 (1H, dd,
J=12.5, 2.5 Hz, H-13a), 2.29 (1H, d, J=14.5 Hz,
H-3a), 1.96 (1H, m, H-10), 1.87 (1H, ddd, J=14.5,
12.0, 1.2 Hz, H-3B), 1.68-1.63 (4H, overlapped,
H,-1, H-7), 1.45-1.42 (2H, overlapped, H,-8),
1.45-1.42 (1H, overlapped, H-9), 1.33-1.28 (2H,
overlapped, H-6, H-9).

BC NMR (125 MHz, CD;OD) & [ppm]: 172.2
(C-12), 155.3(C-2’), 147.7 (C-4”), 147.3 (C-57),
134.7 (C-5°), 134.1 (C-1")*, 134.0 (C-27)*, 130.5
(C-6%), 128.7 (C-1°), 127.9 (C-4’), 116.5 (C-3"),
114.3 (C-6), 114.2 (C-37), 72.2 (C-14), 71.4 (C-2),
61.9 (C-10), 61.3 (C-4), 56.4 (-OMe), 53.9 (C-6),
443 (C-13), 39.2 (C-3), 37.8 (C-1), 33.5 (C-9),
26.4 (C-8), 25.5 (C-7) (*interchangeable).
HR-ESI-MS m/z: 440.2052 [M+H]" (caled. for
C2sH3oNOg 440.2068).

[(Jp** -174.0 (¢ 0.01, MeOH)

CD (MeOH, 24°C, ¢ = 0.19 mmol/l) ®% (A nm):
+108.7 (203), 0 (212), -47.7 (219), 0 (230), +17.6
(235), 0 (241), 9.8 (250), -5.3 (265), -12.9 (282),
0 (314).

HS12 (14)

UV (MeOH) Apaxnm (log 3): 286.0 (3.75), 204.5
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(4.54).

'H NMR (500 MHz, Acetone-ds) & [ppm]: 7.49
(1H, dd, J=8.0, 2.0 Hz, H-4"), 6.99 (1H, d, J=8.5
Hz, H-3°), 6.96 (1H, d, J=8.5 Hz, H-4"), 6.92 (1H,
d, J=8.0 Hz, H-3”), 6.62 (1H, d, /=2.0 Hz, H-6"),
5.07 (1H, dd, J=11.3, 2.5 Hz, H-148), 4.84 (1H, dd,
J=2.5,2.5 Hz, H-2), 3.86 (3H, s, OMe), 2.87 (1H,
d, /=12.0 Hz, H-4), 2.81 (1H, dd, J=11.8, 2.5 Hz,
H-13pB), 2.70 (1H, br-d, /=12.0 Hz, H-6), 2.37 (1H,
dd, J=11.8, 11.3 Hz, H-130), 2.20 (1H, br-d,
J=14.0 Hz, H-3w), 1.86 (1H, m, H-10), 1.70 (1H,
ddd, J=14.0, 12.0, 2.0 Hz, H-3B), 1.62-1.56 (4H,
overlapped, H,-1, H-8), 143 (1H, m, H-9),
1.36-1.28 (2H, overlapped, H,-7), 1.23-1.14 (2H,
overlapped, H-6, H-9).

3C NMR (125 MHz, Acetone-ds) & [ppm]: 171.5
(C-12), 154.8 (C-2"), 146.5 (C-57), 144.7 (C-67),
136.4 (C-5°)*, 136.3 (C-2")*, 129.2 (C-6"), 125.0
(C-1"), 125.0 (C-17), 123.8 (C-4"), 118.3 (C-37),
117.4 (C-3%), 112.1 (C-47), 72.2 (C-14), 71.0 (C-2),
60.4 (C-10), 59.8 (C-4), 56.3 (-OMe), 53.4 (C-6),
48.3 (C-13), 39.7 (C-3), 37.8 (C-1), 34.1 (C-9),
26.6 (C-7), 25.4 (C-8) (*interchangeable).
HR-ESI-MS m/z: 440.2054 [M+H]" (calcd. for
C,sH30NOg 440.2068).

[(Jp** -102.7 (c 0.05, MeOH).

CD (MeOH, 24°C, ¢ = 0.16 mmol/l) &3’ (A nm):
+85.6 (200), 0 (213), -26.3 (222), -18.4 (230), -0.9
(284),-3.8 (289), 0 (311).

HS7 (15)
UV (MeOH) Ao nm (log £): 285.5 (3.73), 204.5
(4.54).

'H NMR (500 MHz, Acetone-dg) & [ppm]: 7.08
(1H, dd, J = 8.5, 2.0 Hz, H-4"), 7.02 (1H, d, J = 2.0
Hz, H-6"), 6.97 (1H, d, J = 8.0 Hz, H-4”), 6.92
(1H, d, J = 8.0 Hz, H-3"), 6.88 (1H, d, J = 8.5 Hz,
H-3%), 5.01 (1H, dd, J = 6.0, 2.0 Hz, H-14a), 4.93
(1H, dd, J = 2.5, 2.5 Hz, H-2), 3.83 (3H, s, -OMe),

292 (1H, d, J = 11.5 Hz, H-4), 2.87 (1H, d4, J =
12.5, 6.0 Hz, H-13b), 2.72 (1H, br-d, J = 11.0 Hz,
H-6), 2.47 (1H, dd, J = 12.5, 2.0 Hz, H-13a), 2.27
(1H, br-d, J = 13.5 Hz, H-3a), 1.85 (1H, m, H-10),
1.74 (1H, br-dd, J = 13.5, 13.0 Hz, H-3b),
1.62-1.56 (4H, overlapped, H-1, 8), 1.43 (1H, br-d,
J = 12.5 Hz, H-9), 1.36-1.28 (2H, overlapped,
H,-7), 1.22-1.10 (2H, overlapped, H-6, 9)

>C NMR (125 MHz, Acetone-dg) & [ppm]: 172.3
(C-12), 155.1 (C-2°), 146.6 (C-57), 144.8 (C-6),
136.3 (C-27), 135.4 (C-57), 129.6 (C-6"), 1274
(C-47), 1253 (C-17), 124.9 (C-17), 118.3 (C-37),
116.4 (C-37), 112.2 (C-47), 71.6 (C-14), 713 (C-2),
60.5 (C-10), 59.8 (C-4), 56.3 (-OMe), 53.4 (C-6),
44.0 (C-13), 40.1 (C-3), 37.8 (C-1), 34.2 (C-9),
26.7 (C-7),25.5(C-8)

HR-ESI-MS m/z: 440.2054 [M+H]" (caled. for
CysH30NOg 440.2068).

[(Jp** -64.0 (¢ 0.015, MeOH).

CD (MeOH, 24°C, ¢ = 0.14 mmol/l) &5 (A nm):
+65.2 (201), 0 (213), -14.2 (223), -9.8 (229), -4.8
(245),-0.6 (270), -2.8 (291), 0 (304).

m.p.: 169.5- 171.0 °C (Acetone).

HS19 (16)

UV (MeOH) A nm (log 2): 284 (4.03), 204
(4.51).

'H NMR (500 MHz, CD;0D) & [ppm]: 7.50 (1H, s,
H-37), 7.19 (1H, dd, J=8.5, 2.0 Hz, H-4"), 7.10
(1H, s, H-6™), 6.98 (1H, d, J=8.5 Hz, H-3"), 6.92
(1H, d, J/=2.0 Hz, H-6"), 6.87 (1H, d, J=12.5 Hz,
H-14), 5.83 (1H, d, J=12.5 Hz, H-13), 5.26 (1H,
br-s, H-2), 4.93 (1H, d, /=11.0 Hz, H-4), 3.86 (3H,
s, OMe), 3.04-2.99 (2H, overlapped, H-3, H-10),
2.86 (1H, d, J=10.5 Hz, H-6), 2.22 (1H, ddd,
J=15.5, 125, 35 Hz, H-1), 2.18-2.09 (3H,
overlapped, H-3, H-6, H-7), 1.88 (1H, dddd,
J=13.0, 13.0, 13.0, 3.5 Hz, H-9B), 1.64 (1H, m,
H-1), 1.61 (1H, m, H-8), 1.36 (1H, d, /=15.2 Hz,
H-7), 1.29-1.23 (2H, overlapped, H-8, H-9).
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BC NMR (125 MHz, CD;OD) & [ppm]: 169.5
(C-12), 157.4 (C-2), 148.8 (C-57), 147.6 (C-4”),
137.7 (C-14), 132.7 (C-6"), 131.5 (C-4°), 131.2
(C-17), 127.3 (C-27), 127.0 (C-5°), 126.5 (C-1°),
119.5 (C-13), 117.8 (C-3), 115.8 (C-3"), 114.7
(C-6”), 72.3 (C-10), 70.4 (C-2), 70.2 (C-4), 65.5
(C-6), 56.3 (-OMe), 33.3 (C-3), 32.6 (C-1), 27.4
(C-9), 23.7 (C-8), 21.3 (C-7).

HR-ESI-MS m/z: 438.1898 [M+H]" (caled. for
C2sHsNOg 438.1911).

[(Ip>* +106.2 (¢ 0.17, MeOH).

CD (MeOH, 24°C, ¢ = 0.15 mmol/l) &2 (4 nm):
+54.3 (206), 0 (214), -52.3 (223), 0 (242), -1.2
(247), 0 (253), +7.2 (281), 0 (300), -5.8 (312), 0
(339).

HS17 (17)

"H NMR (500 MHz, CD;0D) & [ppm]: 7.70 (1H, s,
H-3"), 7.21 (1H, dd, J=8.0, 2.0 Hz, H-4’), 7.10
(1H, s, H-6”), 7.01 (1H, d, J=2.0 Hz, H-6"), 6.96
(1H, d, J=8.0 Hz, H-3"), 6.86 (1H, d, J=12.5 Hz,
H-14), 5.82 (1H, d, J=12.5 Hz, H-13), 5.31 (1H,
br-s, H-2), 5.14 (1H, d, J=11.8 Hz, H-4), 3.86 (3H,
s, OMe), 3.34 (1H, d, J=12.5 Hz, H-6), 3.23 (1H,
m, H-10), 3.20 (1H, d, /=15.0, 11.8, 2.0 Hz, H-3),
2.88 (1H, m, H-1), 2.86 (1H, m, H-6), 2.12 (1H, d,
J=15.0 Hz, H-3), 1.65-1.57 (1H, overlapped, H-1),
1.65-1.57 (2H, overlapped, H-9), 1.26-1.24 (1H,
overlapped, H-7), 1.26-1.24 (2H, overlapped,
H,-8), 0.92 (1H, m, H-7).

3C NMR (125 MHz, CD;OD) & [ppm]: 169.2
(C-12), 157.3 (C-2), 148.7 (C-5), 147.7 (C-4”),
137.8 (C-14), 1323 (C-6%), 131.9 (C-4’), 130.2
(C-17), 127.1 (C-27), 126.8 (C-5%), 126.5 (C-1°),
119.2 (C-13), 117.6 (C-3’), 115.9 (C-3”), 115.3
(C-6”), 76.1 (C-10), 70.8 (C-2), 68.1 (C-6), 59.3
(C-4), 56.3 (-OMe), 34.5 (C-3), 31.5 (C-9), 31.2
(C-1), 23.7 (C-8), 22.6 (C-T7).

HR-ESI-MS m/z: 438.1895 [M+H]" (calcd. for
CysH sNOg 438.1911).

UV (MeOH) Amexnm (log X): 284.5 (3.81), 203.5
(4.29).

(o2 +71.0 (¢ 0.07, MeOH).

CD (MeOH, 24 °C, ¢ = 0.18 mmol/l) ®5 (4 nm):
+24.1 (206), 0 (215), -25.7 (224), 0 (240), +0.5
(242), 0 (244), -0.9 (250), 0 (257), +3.0 (281), 0
(301), 2.2 (314), 0 (333).

HS22 (18)

UV (MeOH) Apgxnm (log 5): 284.5 (4.31), 203.0
(4.72).

'H NMR (500 MHz, CD;0D) & [ppm]: 7.66 (1H, s,
H-3”), 7.22 (1H, dd, J=8.2, 2.0 Hz, H-4), 7.10
(1H, s, H-6"), 6.99 (1H, d, /=2.0 Hz, H-6), 6.97
(1H, d, J=8.2 Hz, H-3’), 6.86 (1H, d, J=12.5 Hz,
H-14), 5.85 (1H, d, J=12.5 Hz, H-13), 5.36 (1H,
br-s, H-2), 4.92 (1H, m, H-4), 3.86 (3H, s, OMe),
3.48 (I1H, ddd, J=12.2, 11.0, 5.0 Hz, H-9a), 3.33
(1H, br-d, J=10.0 Hz, H-6), 3.22 (1H, ddd, J=15.5,
12.0, 2.5 Hz, H-3), 2.91-2.84 (2H, overlapped, H-6,
H-10), 2.65 (1H, ddd, J=16.0, 6.5, 4.0 Hz, H-1),
2.40 (1H, d, J=16.0 Hz, H-1), 2.14 (1H, d, /=15.5
Hz, H-3), 1.57 (1H, br-d, J=11.5 Hz, H-8a), 1.32
(1H, br-d, J=14.5 Hz, H-7B), 1.16 (1H, dddd,
J=13.5, 122, 11.5, 4.0 Hz, H-8B), 0.91 (1H, m,
H-7a).

BC NMR (125 MHz, CDsOD) & [ppm]: 169.2
(C-12), 157.2 (C-2°), 148.8 (C-57), 147.8 (C-4"),
137.6 (C-14), 132.3 (C-6%), 132.0 (C-4), 130.2
(C-1), 126.9 (C-5°)*, 126.8 (C-2")*, 126.3 (C-17),
119.5 (C-13), 117.5 (C-3), 115.9 (C-3”), 115.2
(C-6), 80.8 (C-10), 71.0 (C-2), 68.5 (C-9), 67.4
(C-6), 61.9 (C-4), 56.3 (-OMe), 34.3 (C-3), 33.2
(C-8), 25.2 (C-1), 19.1 (C-7) (*interchangeable).
HR-ESI-MS m/z: 454.1859 [M+H]" (calcd. for
C2sHsNO; 454.1860).

[(Ip'® +46.6 (¢ 0.06, MeOH)

CD (MeOH, 24 °C, ¢ = 0.26 mmol/l) ®3 (A nm):
+92.8 (204), +1.2 (215), -81.4 (223), -0.1 (239),
+1.9 (243), -0.6 (246), -3.0 (248), 0 (252), +8.8

— 139 —



(293), 0 (303), -7.1 (313), 0 (330).

HS20 (19)

UV (MeOH) A nm (log 2): 288.5 (3.76), 202.5
(4.39).

'H NMR (500 MHz, CD;0D) & [ppm]: 7.09 (1H, s,
H-37), 7.03 (1H, s, H-6™), 6.80 (1H, d, /=1.5 Hz,
H-6"), 6.77 (1H, d, J=1.5 Hz, H-4), 6.73 (1H, d,
J=12.5 Hz, H-14), 5.88 (1H, d, J=12.5 Hz, H-13),
5.34 (1H, br-s, H-2), 3.97 (3H, s, 3°-OMe), 3.89
(3H, s, 5°-OMe), 3.67 (1H, d, J=11.5 Hz, H-4),
2.72 (1H, d, J=11.5 Hz, H-6), 2.28 (1H, d, J=14.0
Hz, H-3), 2.06 (1H, m, H-3), 1.97 (1H, m, H-10),
1.76-1.75 (2H, overlapped, H,-1), 1.59 (1H, m,
H-8), 1.45-1.40 (2H, overlapped, H,-7), 1.45-1.40
(1H, overlapped, H-9), 1.30 (1H, m, H-9),
1.18-1.11 (2H, overlapped, H-6, H-8).

3C NMR (125 MHz, CD;OD) & [ppm]: 168.2
(C-12), 146.9 (C-3°), 146.0 (C-4”), 144.7 (C-5),
143.8 (C-2°), 1353 (C-14), 134.0 (C-27), 126.9
(C-17), 125.1 (C-17), 1249 (C-5"), 124.1 (C-6"),
119.6 (C-13), 112.8 (C-37), 112.1 (C-6”), 110.5
(C-4%), 71.4 (C-2), 61.2 (C-10), 59.9 (C-4), 56.1
(3’-OMe), 55.9 (5”-OMe), 52.6 (C-6), 39.4 (C-3),
36.8 (C-1), 33.0 (C-9), 25.7 (C-7), 24.7 (C-8).
HR-ESI-MS m/z: 452.2049 [M+H]" (caled. for
CasH3NOg 452.2068).

[(Op'® +66.7 (¢ 0.09, MeOH).

CD (MeOH, 24°C, ¢ = 0.23 mmol/l) &2 (4 nm):
+17.9 (209), 0 (218), -13.6 (226), 0 (235), +5.7
(241), 0 (252), -3.0 (264), 0 (279), +0.5 (283), 0O
(288), -0.7 (297), 0 (307), +0.5 (324), 0 (348).
HS11 (20)

UV (MeOH) Apenm (log 2): 292.5 (3.70), 227.5
(4.12), 204.0 (4.63).

'H NMR (500 MHz, CDCl3) & [ppm]: 7.69 (1H, dd,
J=8.5, 2.0 Hz, H-4"), 7.34 (1H, dd, J=8.5, 2.2 Hz,
H-3°), 6.97 (1H, s, H-3), 6.94 (1H, dd, J=8.5, 2.0
Hz, H-6"), 6.75 (1H, s, H-6"), 6.51 (1H, dd, J=8.5,
2.2 Hz, H-1), 5.05 (1H, dd, J=10.8, 5.0 Hz,

H-14p), 4.85 (1H, br-s, H-2), 3.92 (3H, s, OMe),
3.36 (1H, br-d, J/=10.5 Hz, H-4), 3.04 (1H, m,
H-10), 2.92 (1H, dd, J=11.0, 5.0 Hz, H-13b), 2.56
(1H, br-d, J=12.5 Hz, H-60), 2.44 (1H, br-dd,
J=12.5, 11.0 Hz, H-6B), 2.37 (1H, dd, /=11.0, 10.8
Hz, H-130), 1.99 (1H, m, H-1), 1.87 (1H, br-d,
J=12.5 Hz, H-8w), 1.73 (1H, dddd, J=13.5, 13.5,
13.5, 4.0 Hz, H-9), 1.65 (1H, m, H-7o), 1.53 (1H,
ddd, J=14.0, 11.0, 3.0 Hz, H-3B), 142 (1H, m,
H-1), 1.37 (1H, m, H-8p), 1.25 (1H, m, H-3w),
1.13-1.06 (2H, overlapped, H-7p, H-98).

3C NMR (125 MHz, CDCly) S [ppm]: 169.4
(C-12), 161.9 (C-2°), 148.7 (C-17), 146.3 (C-57),
143.2 (C-47), 1359 (C-5%), 128.0 (C-67), 126.8
(C-4%), 124.5 (C-27), 118.4 (C-37), 115.5 (C-17),
115.1 (C-37), 105.1 (C-6), 72.1 (C-14), 68.2 (C-2),
56.7 (C-10), 56.0 (-OMe), 50.4 (C-6), 47.8 (C-13),
44.8 (C-4), 35.9 (C-3),34.4 (C-1),25.9 (C-8), 25.2
(C-9), 19.4 (C-7).

HR-ESI-MS m/z: 440.2068 [M+H]" (caled. for
C,sH3NOg 440.2068).

CD (MeOH, 24°C, ¢ = 0.23 mmol/l) &3 (A nm):
-35.3 (200), -1.0 (212), -20.6 (227), -1.3 (251),
-8.4 (277), 0 (283), +8.6 (294), 0 (311), -0.4 (316),
0 (330).

HS15 (21)

UV (MeOH) Ay nm (log 2) : 280.5 (3.56), 232.5
(3.79), 203.5 (4.41).

'H NMR (500 MHz, CDCls) & [ppm]: 6.95 (1H, d,
J=2.0 Hz, H-2"), 6.83 (1H, dd, J=8.0, 2.0 Hz,
H-6"), 6.79 (1H, d, J/=8.0 Hz, H-5"), 5.21 (1H, m,
H-2), 4.03 (1H, dd, /=4.8, 4.8 Hz, H-4), 3.87 (3H,
s, OMe), 299 (1H, m, H-10), 2.70 (1H, ddd,
J=12.2,2.8, 2.8 Hz, H-6a1), 2.24 (1H, ddd, /=122,
12.0, 3.2 Hz, H-6pB), 2.05-2.02 (2H, overlapped,
H-3), 2.03 (3H, s, OCOMe), 1.67 (1H, m, H-8),
1.59-1.49 (2H, overlapped, H»-1), 1.59-1.49 (2H,
overlapped, H-7, H-9), 1.48 (1H, m, H-9), 1.41
(1H, m, H-7), 1.26 (1H, m, H-8).
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BC NMR (125 MHz, CDCL) & [ppm]: 170.5
(OCOMe), 145.5 (C-4’), 145.4 (C-3°), 135.7
(C-1°), 119.9 (C-6), 114.9 (C-2), 110.3 (C-57),
68.4 (C-2), 61.4 (C-4), 55.9 (-OMe), 53.5 (C-10),
51.1 (C-6), 36.5 (C-1), 36.2 (C-3), 31.9 (C-9), 24.4
(C-7), 24.0 (C-8), 21.4 (OCOMe).

HR-ESI-MS m/z: 320.1845 [M+H]" (caled. for
CisHsNO, 320.1856).

[(Jp** +14.7 (¢ 0.17, MeOH)

CD (MeOH, 24°C, ¢ = 0.21 mmol/l) &2’ (A nm):
-3.0 (200), -1.4 (204), 0 (207), +1.1 (210), +0.1
(221), +0.6 (228), 0 (242).

E. &R

W FRAEERT T HiEREL T F—F b
EBERT TP AR THBL TSV =0 1F )
(BJFHEY : Heimia salicifolia BEXR) DT NVlaA
N DR BEAT T, EORER, BEM7 Vi
4K 10 & [biphenyl quinolizidine lactone 8 F&,
phenyl quinolizidine 2 f&], FH T LA AN 11 F&
[biphenyl quinolizidine lactone 9 #F&, biphenyl
ether quinolizidine lactone 1 #& , phenyl
quinolizidine 1 fE)ZHEE-HEREL. T E
TOLHEREEND, £ 21X biphenyl
quinolizidine lactone 7 /LA ARK®D lyfoline (2,
D 10.7%), dehydrodecodine (6, $E D
10.0%) o7

G BB
1. Malone, M. H., Rother A., J. Ethnopharmacol.,
42, 135-159 (1994).

H. Broessk

FRBR

1 W RZS, /NERAT, LB E T, ERBHE,
T, & HELR, &ILEE: I AXE Heimia
salicifolia B R HRFE, BAFEZRE 1304,
i 1L (2010. 3).

I HEFT A HE D BASR B
1. FrFHS
Bzl
2. EMFRBRE
Bzl
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10H-o. : Lythrine (1)
10H-B : Vertine (2)

Fig. 1. Structure of Lythrine (1) and Vertine (2).
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[ Biphenyl Quinolizidine Lactones ]

10H-a,, R'=Me, R?=H : Lythrine (1) 10H-a : Dehydrodecodine (6)  10H-o, R=H : HS19 (16, New)
10H-a, R'=H, R2%=H: Lyfoline (3) 10H-B : Verticillatine (7) 10H-B, R=H : HS17 (17, New)
10H-B, R'=Me, R?=H : Vertine (2) 10H-B, R=0OH : HS22 (18, New)

10H-B, R'=H, R?=H : 10-Epilyfoline (4)
10H-B, R'=Me, R?=0H : 9p3-Hydroxyvertine (5)
10H-B, R'=H, R?=0OH : HS18 (11, New)

OMe OMe
140-0OH, R = Me : Lythridine (8) 140-OH : HS12 (14, New) HS20 (19, New)
14a-OH, R = H : HS6 (12, New) 14B-OH : HS7 (15, New)
14-OH, R =H : HS10 (13, New)
[ Biphenyl Ether Quinolizidine Lactones ] [ Phenylquinolizidine Alkaloids ]

OMe

10H-a, R= H : Demethyllasubine II (9)
10H-B, R= H : Demethyllasubine I (10)
10H-B, R= COMe : HS15 (21, New)

HS11 (20, New)

Fig. 2. Isolated Alkaloids from Sinicuichi (Heimia salicifolia Leaves).
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RS BREN M E (ER - EFESREL X2 T ) — A= ARSI EFR)

o BB %

w5 #E

Sy HDTIERRAER W RBIEN T > 7 DTGV T DERR
WRgEor A mIL Bt TERFERZEREREN R 8%

—WEYRBIERT 7 LU THLEAL OB Voacanga africana OFET- I ONTAR B HHZ
BHESNDT VAaARO R RIZR T D EWIE R —

IEWm I RE B KREREERA LR =R
BT A RERERASHEDEEER ER
B ORE) B EEELEMEEFRTERR £k

MREE BIENT 7 T CTHEL QO DHEY) Voacanga africana DOFEF I NIAR K DA% /— V4
W, £1-, TNHIVBEBEEL - TV aA ROV T, AR RIS T 24 MTE i S L CTho -
v /ARLE7%— (CBIR) X1 2iEH (TI=AMEAROT ¥ =2MER) 3HfiL. ZOf
&, CBIR 7T =ANEMZ R I LEMTFRD O T3, ME DAL ) — N AhiE# K O Iboga type
T/ —T NAIaARO 3,6-Oxidovoacangine (2) & VAR4 (3), Iboga-Vobasine-type B AA N — /LT )V7
AR Voacamine (4) ZHLEIAIFAVY CBIR 7o # = AMERZREZRLT-.

A HFZER

BIERZ 07 TG CIARA JELTHRBL TS
HWHOREWX, XavF 7 oRICRBR TS
Tabernanthe iboga i, 77V DFREHIAHIC
EEFTIERTHD. ZORHEBOR RO
AR | LFsh, BERICIVEEAD
HDVRHARAELTRVEAVWGh TE .
Tabernanthe iboga D EFXHIAN—NT N Hnm
AR Ibogaine (1) (Fig.1) C, A IZid AR
RERRIE VR LSt D5 V. KEBICRET5
ERRE LR AR L2 5| &I T ZEAMESNT
WD, ZRETIZAF— Ry b ETHREL TV
&%) Voacanga africana OFE T NARE DF
HTNAARDRFREATIRER, DEEMHE

@ Ibogaine (1) PRFICIFIET DI ENFERSH,

Yoacanga africana DR FZ 1L Tabernanthe iboga
Lo FEMNEE R T AR D DRI
T AEFEIAFEHOTE T WNARZ DAY ) —
NhHY, £, ThHIVBEEL - Ibogaine (1)

PIADOT N HaARIZOWT FRR RIS T5
EYTEHFHEE T 7.

B. Btge ik

Voacanga africana DFET R OIRE DAZ )—
N &SR, BTEEICEA BRI
BT, FETLDEHEEL 7~ Tabersonine type 8 &
(Tabersonine, 3-Oxotabersonine,
5-Oxotabersonine , 5p-Hydroxy-3-oxotabersonine,
Lochnericine, Pachysiphine, 3-Oxopachysiphine,
15B-Hydroxy-3-oxotabersonine),
Tabersonine-Tabersonine-type bisindole 1 &
(3-Oxovoafrine B), Vincamine type 2 f&
(14,15-Dehydrovincamine,
14,15-Dehydro-16-epi-vincamine), 87 39 Biff
L7- Iboga type 9 & (Voacangine,
3-Oxovoacangine, Voacristine, 7o.-Voacangine
hydroxyndolenine, Voacristine hydroxyindolenine,

Ibogaine hydroxyindolenine, Obovamine,
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3,6-Oxidovoacangine (2), VAR4 (3)), Sarpagine
type 1 # (Vobasine), Yohimbine type 1 T
(Tetrahydroalstonine), Iboga-Vobasine-type
bisindole 2 ¥ (Voacamine (4), Voacamidine),
Aspidosperma-Aspidosperma-type bisindole 4 &
(Vobtusine, VARS8, Subsessiline, Voacinol,
VARI1) DF 28 BOTAHEAR AHZONT, G
BRI EREE A (G protein coupled receptors,
GPCRs) & Ca®" ESEMRNEBAAI AV B REIC
I AL HIRR% AV V2 Aequorin/GPCRs
cell-based Ca® functional assay” 2k, HFt )
ARZAME (CBIR) ZHPLLLICHHREMED G
PCRs \ZKf§ 57 F =AMER R U7 &= =2h
TERZRHEL7-.

BRI EAY ) — MIRREL, AZ ) — VTR
(AZ ) — VI OV 10 mg/mL, (L&Y
IZOWTEE 10 mM) ZAERR L7, IRICZORIRE
DMEM/F12 #5H1C 100 f5ICAIRL, REHATR%E
TOOREICTEL, v A/uS LV —MIFRED
FUBHERIR 10 uL 257U, 22290 L D
CBIR EFENH L IE THHAV AV BLN
Gol6 xR EMNCRBAS MBI €D
%, 1R#E/72 CBIR 7 =AM TH2D CP55940
(Tocris #E84: CAS No.83002-04-4, FAHIRHEEM 2
x 10°M) ZFAL, ZDINME (RLU) %
FDSS7000 (AR 7+ h=2R) &AW TRIELF
L7z, PEIEARE, FRECOVWTIVV
TOITV, EHEERD, ICoEZTTT7 XKD
7.

C. BRoEfER B8

Voacanga africana DFEFI ONARB DAS ) —
NARHBIC W, Bab=U S BE(SHT2A),
FEAARZEHESE (0, OPR), R/ 4EK
(D2R), CBIR {ZX 357 =ANR T V4
SANEHERRIELFE R, REOHEMIZ,
CBIR (2532 JLBRAYSR VTV & T = ANE D
Ao BN (Data not shown).

— 75, Voacanga africana DFET I ONZAR KA

HHEBESHIZ 28FEDO TN A RIZONT, EHIC
CBIR |ZXI 9 DIEMERETLIZRER, IREND
B BEX 7~ Tboga type DE /)~ —T N HARTH
% 3,6-Oxidovoacangine (2)& VAR4 (3), (FTR{LE&
1), Tboga-Vobasine-type DY AA L R— )L T )V
11K Voacamine (4) {ZRF AR T HT=AME
ARHHIENALN LRSI ZhbbEmic o
W ICs B 3RDTEZA, FEN 29,76, 56
pg/L Thotz (Fig2). ZAUIAFE IARZR
RIEREL THbNDERLYEF
(Rimonabant) @ ICsy (2 pg/L) EHERL THifke
DIRVEMETH T2,

72%5, CBIR 743 =AMNEWIIRD LN
3EOTIVATARIL, Ibogaine (1) LREIERDB#
RO EW (Fig3) Th-o7c7h5, Ibogaine (1)
ZOHDIZOWTHE, CBIR 13 A7E IR
Hohiholz.

D. #i

Voacanga africana DFEF W NARBDAF ) —
MY, £, TROXVEBEL- TV ha AR
[ZOWTHFE /AR ¥ — (CBIRIZRE
THEMWE B LR R, 7T =ANEEE R T
{LEIRD NN ST DS, BEDAZ )—)v
% & U Iboga-type €/~ —T VL AARD
3,6-Oxidovoacangine (2)& VAR4 (3),
Iboga-Vobasine-type EAA LR — VT VA ARD
Voacamine (4) {ZHEREITRVNT L& = AMEH]
ERER L.

By L FERIZ CBIR 7o 22 = ANE MR
AL, BREBLHRIELL TEIZ EU #ETHRESh
TWUEF /30 (P dh 4 Acomplia) b3, 9 10%
DRERTHD, K 1%DHERTEREMEFET
BTEMBLERRFETTDY /T 1+ TN T A AT
LBHIIREFHE TR, 2008 4 10 ALY
IRFEAMEIEIN TS, A E], RESINIZT VA
BARASE, CBIR @ CP55940 {2535 ICs
MYEF IS D 1/15~1/36 THHH, 1R HFIIX
B CBIR 7o AT = ANEM 2B THILAY
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