REONICTHLED P HERINTZN,
Coryphantha macromeris 7>oI3WNT DAY
bR eholz. Fie, AR Ak
V=0T 4(1)2), REER, G2 A B H
L EWIIRER S e o7z,

D. B

Coryphantha macromeris 1%, FDZ DR
LBV, k4L LT macromerine ZH T A5 RT
YELTREN TS 7. SEIOBFSEHE R T
Coryphantha macromeris 7>%, macromeine 33
U normacromerine | 3% tHS V72037278, DNA
WEBLIN 5 HT DFE RN OIZATED Coryphantha
BYART L ChHAZLITMIRBRENT-.

K 4 . H 5 1F macromeine I L O
normacromerine 2% f&R t S 7= 2, kiR,
Coryphantha macromeris & DNA Z3#T D5 FI%
—EEJ, Bz, Ko i
R &N TV,
DNA 5 #rDfE RN D, Coryphantha BV HRT
ThHHZERTHRERIIGELN AT

¥4 Coryphantha macromeris (Engelmann)
Lemaire, 1868 I, 1848 4F, George Engelmann
\2&o T, Mammillaria macromeris L% SHul-
Db, 1868 4 Charles Antoine Lemaire 125V
Coryphantha BPRBEINFLELLT—HRILE
T3, Fiz, 1942 4 Curt Backberg 12X~ T,

(Engelmann)

Coryphantha

macromeris &L T—f%

Lepidocoryphantha  macromeris
Backberg. 1942 32241 Synonym ([FEFE) &
LS Tng Y,

DNA fEHT OFER, K53 HE Coryphantha J&
2, Mammillaria BICHBIRWERER-T
M, K 4 D Coryphantha macromeris
(Engelmann) Lemaire, 1868 LAMELOFZHERRE
O EIL T B R, A7 &L T macromerine,
normacromerine 7 5 RbBE T DL, A&
1%, Backberg D8R9 % Lepidocoryphantha J&
EWVWIHRIBTHAZE, DEV, KO I
Lepidocoryphantha macromeris ThHT L& X FF

TORERTHHERBINDLY, EFMMEE 2
b5 Lepidocoryphantha macromeris 0 520
HefRL DNA SHEEST —FOER—NLELE
R ohb.

E. &30k

1) HBIE—L, ¥ RT &AW RE Ty
TN EENDARTY - DEHT
R MR Z it # — A R
2008, 59, 91-95

2) Kikuchi, H., et al., Chemical constituents and
DNA sequence analysis of psychotoropic
herbal product, Forensic Toxicology 2010,
28:1-7

3) Keller, W. J. Macromerine and
normacromerine biosynthesis in Coryphantha
macromeris var. runyonii. J Pharm Sci. 1979,
68, 85-87

4) Keller, W. J., Yeary, R. A. Catecholamine
metabolism in a psychoactive cactus. Clin
Toxicol. 1980, 16, 233-243.

5) Keller, W. J. et al. Cactus alkaloids. XX. The
biosynthesis of catechol-O-methylated
beta-hydroxyphenethylamines
(normacromerine and macromerine) in
Coryphantha macromeris var. runyonii.
Lloydia. 1973, 36, 397-409.

6) Keller, W. J., McLaughlin, J. L. Cactus
alkaloids. 13. Isolation of (-)-normacromerine
from Coryphantha macromeris var. ranyonii. J
Pharm Sci. 1972, 61, 147-148.

7) Agurell, S. Cactaceae alkaloids. 8.
N-methyl-4-methoxyphenethylamine from
Lepidocoryphantha runyonii (Br = and R.)
Backberg. Experientia 1969, 15, 1132.

8) Dicht, R., Liithy, A. In Coryphantha Cacti of
Mexico and Southern USA. 2003, Germany,
Springer.
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o) N 0 N

o) ~o

macromerine normacromerine

/O

mescaline

1. YRTFUBEET DR TFINVTIVRTIVARAR

X 2. rpll6 intron (/£) BRI maK () IR
LAY, 2. K880, 3.8, 42 U—r00 5 4(1), 5.7V —2 DT 4(2), 6.C.cornifera, 7. C. sheeri, 8.

C. macromeris
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Coryphantha

l: Coryphant ha

Coryphant ha

Coryphantha
Coryphantha

KR

Coryphantha

Coryphantha

Coryphant ha

Coryphantha
{ Coryphant ha
Coryphant ha

Mammillaria

Mammillaria

Coryphant ha

Coryphant ha

FY—2r9974(2)

=== Coryphantha echinoidea FN997303
Coryphantha pseudoechinus FN997108

Coryphantha sheeri

Coryphantha radians HQ620864

Corvphantha cornifera

palmeri HQ620863

Coryphantha delicata FN997207
Coryphantha cornifera FN997191
Coryphantha elephantidens FN997355

Coryphantha delicata FN997396

ramillosa FN997283

Coryphantha macromeris

nickelsiae FN997015

longicornis FN997016

durangensis HM041671

erecta FN997429
vogtherriana FN997172
clavata FN997006
ottonis FN997297
octacantha FN997542
recurvata FN997290
sonore FN997579
standleyi FN997576
salinensis FN997151

pulleineana FN997249

£ EibA

Coryphant ha

AH A

pycnacantha HM041673

3. UPGMA {EIZ L5 malK $EIRD R EIRAT
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Mammillaria capensis AY545251

Mammillaria cerralboa AYS545254

Mammillaria fraileana AY545260

Ortegocactus macdougallii HM041484

Neclloydia conoidea HM041462

Kah

Mammillaria senilis AF267956

Coryphantha cornifera

Coryphantha sheeri

Coryphantha durangensis AY545230

Coryphantha pycnacantha HM041407

Coryphantha elephantidens AY545231 CO ryp h an th o

RN

Coryphantha pallida RY545232

4. UPGMA £\ &5 rpl16 intron FEIZ F VN2 R GEAEAT
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BAEFGBREN R & (B - BRI EL X2 TN — Y A ARSI F )
Gy OB RO EE

ST R FERRE A RIEIER Ty 7 B D B R R DS E

Sy HEARAE

CEH SR ESIER RS AR B

— %33 (Phalaris arundinacea L.) &8 7 )V A N4 DZEE L BhFH4A —

WRFE A EST T ESLEIE S & RN T AR R E

3.3 1%, 10.7 i ThHoTz.

WREE AXR 7V B3y (V—RNIFI—I T2 IZB T HEHRD N,N-dimethyltryptamine
(DMT) L ' N, N-dimethyl-5-methoxytryptamine (5-MeO-DMT)D & BEDOZEEi L& FHE %2 GC/MS &
RAWTofe. B8R EBCEKREZTDHLILDOENLIKICHT T, MARSITERELRY, FHT DMT
22.5 pgl/g dry weight, 5-MeO-DMT 204.7 pg/g dry weight THY, ZDEIIHLEHEDEKNA D

AR

B & ERABRNICETE Y& RS

vy —TEF B MR- —

KA SR B E AT S Y R IR 28
g —RET B MER

FUILIELER [ 57 3 dh A A R AR AT T T A ST
=k

A SRR

AxBryavesray (V—-RuFV—2r35
A)Reed canary grass (Phalaris arundinacea L.)
1A B3y BAEY O P CIXERME—DE
SEFET, WMoY L UREREICH AL Y,
NV T EIVRTAMIRARTHD
(ODMT) B £ O
N, N-dimethyl-5-methoxytryptamine
(5-MeO-DMT) (K 1) &FEH THHLHRES
T3 2. DMT (2 EED R I B T2
S8 (M) K 4 3K %&£ %) | (Convention on
Psychotropic Substances, 1971)® Class 1 {Z487E
ENTWBEYTHY, tHRANITELEFISh
TEY, BARICBWTHRRIE K O mE S

N,N-dimethyltryptamine

BICKVEELSHBI SN TWA. Fiz, BLTE,
5-MeO-DMT |48 EEMLL THESHL TS,
—J5, r¥ay, THEYV—NAFI—T T AIHE
ELTOFAMELHY, KT VAN E &M
BOEHbEN Y, BRICBOTOEES, 55
L TRIAMNMThIL TS > 9, BlfE, 74
ST EOHDITRB DGR TITRN.

A F—Fyb ETI7¥ay ), IDMTIZB R
T5E, ZOMERAFIERHE F ik SRR
NIV ANEERTHIENTES. IBIZ,
“Phalaris staggers”&FFIEND, WA (A — AT
UT7RE) TO, AR LTZ2EC4)Y Phalaris 28
N, BESATOTRIRELRIL, HKEITIE
CI5EHeEB Ry EIZRRESiEsNTEY, &
HFHDOBRER> TWBESE Rb5.

ZZCAFR CIIENERE LD L7V
¥ (P arundinacea L.) ® DMT BLW
5-MeO-DMT D& F EMEZITo7. £z, =
NoTNARANEOE EITREERICHRGE
BEZFHIERMONTRY »Y | FEEBIC
L CHLIAEEIT 7.
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B. WFFE5ik
1. EBA

T R LY E AR - H - FE T 5
WHEEBIZE A SN P arundinacea 3 %% 6 1
A (S49-1, S49-3, S50-3, S50-4, Botanischer
Garten, Universitat Oldenburg, GERMANY;
S$236-1, S236-10, Tiibingen
Botanischer Garten, GERMANY), & %iE B 4
fE 1 R#E(Kochi), AR BEATE 1 R
(Kanagawa), Jb#EiE B AR 1 SR #E(Hokkaido),
R T 1 2H(Venture) D EF 10 FafE4 v
72. TARIZ DNA SRR, KK
SN B2 R, £z, O HTcE
T OFEEABRRAEFOEHE 2010 4735 2011 0
2R, FF B RO BSIC TRIEL, Bk
HICERREL, RS EbOZ AV,
2. RBIk
2-1. DNA 5347

HRB TR ZER TS E%, MM-300
(Qiagen) IZLVBIRELT-. MyREL7=&£306E LD
DNeasy Plant Mini Kit (Qiagen) % T
genomic DNA ZHiH L7z, T &L TRZY
R —=/L DNA L ITS $8i5%, M CRTE
HEDBNESEZEIC LT T~ Z W,
Ex Taq (Takara) ZfEHL T PCR IZ&>THEIE
ZLL T D7 0rZ LTI -72(95°C 180sec; 94°C
30sec, 54°C 30sec, 72°C 60sec, 30cycle) . RV
TFUL T YVa— VLB, ARSI REL
7z . Cycle Sequence X i I X BigDye
Terminator v3.1 Cycle Sequencing Kit (Applied
Biosystems ) % A V™, fi# #7713 ABI Prism

Universitét

3100-Avant Genetic Analyzer (ABI) & L7z.

RN I 4=—Z U TR,

ITS forward primer;
5’-CCTTATCATTTAGAGGAAGGAG-3’,

ITS reverse primer,
5’-TCCTCCGCTTATTGATATGC-3".

/Ao hE ERN T —FE,
DDBJ/EMBL/GenBank [E B ARSI T —F~

—ANDOT —H LB LTz

2-2. BSI5HT

GC-MS HREEIOFHE L, e 20 mg %
MM-300 (Qiagen) (ZXVMFERE, 1 mL AZ/
—/L (0.5 pg 5MeO-DPT (PNAZHEME; IS) %
Z)T, 10 SEBEREMEZITV,
Ultrafree-MC 7 4/ % —(0.45 um, Millipore
) TABLIEBOE VL. GC-MS &,
HE1E - Agilent £H5I 6890N GC } 1} 5975 MSD,
HZ75:HP-IMS(30 m x 0.25 mm i. d., [EE
0.25 pm, Agilent #:8), %17 —% X :He, 0.7
mL/min, JEAE ATV IR, JFEAE:L L,
HEA DR E:200°C, 77 A6 :80°C (1 min
hold)- 10°C/min - 310°C (5min hold), 741k
% EIVE, BRHHEREEE :280°C. SIM € :DMT
= 58, 130, 188; 5MeO-DMT = 58, 160, 218;
5MeO-DPT = 114, 160( FHROAA L ZERIC
Awie). EESHORERIT, DMT KO
5-MeO-DMT (Z DWW T, £NZ410.1-2.0 ug/mL,
0.25-10.0 pg/mL DO FHE T, NIZEEYWE
5-MeO-DPT(0.5 pg/mL) iZx§ 28— EAED>
YERELTZ.

C. WFoEms R

ITS FEI D B S ARYT

e DR FEIZAVHILD DNA BRIEA

T, FRICHER], REHEMITCESRIAEND
nrDNA £ ITS FBIBIZ DWW TR E 1T o7,
EANEAEEEZED W ONDEEBIHINLD
Nz, F—F_X—2 OB EES|T —FED
R RN TIX P arundinacea (Acc. No.
FI766174) & e 1 DD HTIY —IZ &R AN
E£H3hi= (K 2).

DMT BL U 5-MeO-DMT D EE LB FIE

GC-MS &AW TEEZITEIT o1, BT

LA HOEMRRIT, YEEHEIC SN
TERFREREEZRLZGE 1), BONRE
Bossryray sEEROBEHA A, 4H,6 A,
8 A, 10 A, 12 A) ® DMT LU} 5-MeO-DMT
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BEEZFELRL. 5§ REETT, DMT BLD
5-MeO-DMT Z R HHL7z. LIF, | gt E By
DT, 5 [BEOKAOFEHEERSLE,
DMT Tid 8 ADNEMEZBEL THoEbERELT
BY 22.5 pug(BEE 41.2 ng(S49-3) RO
S49-3 D 5-MeO-DMT & &id 238.0 pg) Th-
72. 10 BiZiZ 12.5 pg IZFH0, =R so A
IX10 ng LT CHERB L7, BIKIX 12 HD 6.7 ug
Tho7-.

5-MeO-DMT & &id & H OYEMETIL 10 A
Db E< 204.7 pg (B SifE 629.0 pg (S49-1) 7]
KEHD S49-1 O DMT & &% 19.5 pg) Th-oTz.
72, 8 ALRERICEVMEEZRL, 192.2 ug TH
72,12 BITiE 53.7 ug ETTFHY, st o
AT 20 ug Bk CHEB L. ERROBETHD
MAEEINT 5 BEATIZBWT 5-MeO-DMT 2%
DMT JVERETERL WV, Fiz, AN b
T Tk A B R e7o7z. —HT,
GHE (RRAERE) ICEERZENKEL, F
MZ@EL CEENRWV(DMT T 5 ug #it%,
5-MeO-DMT T 10 ug Ait& THR) #K
(S236-1) b b7z . 3 2 DMT ,
5-MeO-DMT D ZEHiZ{bd — 1§ (S49-3) 27
7.

D. B%

Phalaris JBIZHBT5 DMT 2 & L7 L iaAR
EHDOHEITNL DD 3HDHLDDRFHERCERE
KFIZEBHEET, TOMH D/INTIIRBEN
Z&, BT NIAARRG B RRDTLPIRS
nCng D SEIEE—BESIC TR T
0, B GRFE) D&/ BIZENAONT. fF
WZZNBT VAaARBPEESID B DI
EhErLloTRLNT. Gander HIX P
arundinacea Th->Th, FDORFIZI > THERL
TNARARRGBERDIEZRLTND. £Z
T3 DMT Tid72<, Hordenine, Gramine & FEIE
NETNANAaAREEGTDIATBRENIER
LTWA . Fiz, HELLCRHIASH CODIET

- 131

VA AR P arundinacea SLFEIY, DMT %
5-MeO-DMT (2L 2% BEEEBL TERSN
R TI L, AV —AT NV aARE B
{Z Hordenine) % #l12., ZEDRELEE L& B
ELTHEM - #HESNb0THS 0. Sbi,
“Phalaris staggers”EFEIZIDE B DESR - T
FHTHHD, TDOEUIRBD P aquatica
(syn. tuberose) F1AA =7 VIANZIBHDED
HETHY D, DMT 28 P arundinacea &
DT N IBAREENLZNEFTDILTVNS. A
L, BIF-FET O EENRFER 2 DMT,
5-MeO-DMT THDHEDHEITRV.

SEOERITADRIELETD P
arundinacea 8735 DMT, 5-MeO-DMT 254%
Hahiz, Sz, TOEHBIZREOGIKITT
TEREICEBEINAZEVNHLNE 2ol &
®ix, ERICOIRIEPEBSINLTWD P
aquatica \ZDOWTHIRETT 2 MNENHDEED
ns.

E. 23K

1) AeATUUER, A ER, A Ldgsk, R R A4
WX BATRIL. fREH (1964)

2) Simons, A. B., Marten, G. C. Relationship of
Indole Alkaloids to Palatability of Phalaris
arundinacea L. Agronomy Journal 63:
915-919 (1971)

3) REHED, V=RUFV—7 T Ami&E, STk
BILONC T —DEFRIBEMHERL 77 D
EREEOBR, BAREMFREE, 39:19-20
(1993)

4) KRBBS, V—RFhFV—IF A (Phalaris
arundinacea L) \ZBITHIET VA oAR i
DEBRELEWAELOBMR, HRER
BEEH, 49: 47-52 (2004)

5) KIE—, AER, V—FAFI—FTR
(Phalaris arundinacea L.) fERIZ 31T HERY
BERLZDEE R OLFER & BEDBEIR,
Grassland Science 49: 384-390 (2003)



6) brligest, FKILAER, HALHIKIZRI1T52
VI BRIGRIROINSE 2009 48, FETRH 26
1-6 (2010)

7) Gander, J. E. et al., The occurrence of
2-methyl-1,2,3 4-tetrehydro-p-carboline and
variation in alkaloids in Phalaris arundinacea.
Phytochemistry 15: 737-738 (1976)

8) Oram, R. N., Williams, J. D., Variation
inconcentration and composition of toxic
alkaloids among strains of Phalaris tuberose L.
Nature 213: 946-947 (1967)

9) Stanford, A. M. et al., Phylogeny and
biogeography of Juglans (Juglandaceae) based
on matK and ITS sequence data American
Journal of Botany 87: (2000) 872-882

10) BRHFENE, #BIVGE, BOE-FRHEMRBL O
MEICSENOABYHELR S P, BEL
BZ 53:9-13 (2005)

11) Bourke, C.A., Carrigan, M.J., Dixon, R.J.
Experimental evidence that tryptamine
alkaloids do not cause Phalaris aquatica
sudden death syndrome in sheep. dust. Vet. J.
65:218-220 (1988)

12) Bourke, C.A., Carrigan, M. J. Mechanisms
underlying Phalaris aquatica "sudden death"
syndrome in sheep. Aust. Vet. J. 69:165-167
(1992)
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MeO
i :N: ~ N\ ~ N\~
H

N
H

DMT 5-MeO-DMT

o) \
0 /N\ \

Hordenine Gramine

1. TV IaAREEDREE

[P aquatica Jres1056
P. aquatica Jres1076

P. coerulescens pas3essi

Hokkaido =]
Kochi

S$50-3

Venture

S$236-10

——Kanagawa e 7 HJ

$50-4
$49-3

P, arundinacea rJ7es174

$236-1

e ——

lR canariensis ri17sisz

BP. canariensis pas3esso

P, truncata 13es22

2. UPGMA ¥EI2 L5 ITS $8I8% FAV /= Phalaris [BREY D SRR AEAT
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% 1. GCMS IZ £ % DMT B LT 5-MeO-DMT DO# & i

Substance Calibration Linear equation Linearity
range (mg/mL) (R%)
DMT 0.1-2.0 y =3.1077x - 0.1632 0.9994
5-MeO-DMT 0.25-10.0 y = 4.0815x - 0.8357 0.9995
3500,
3000 = 5-MeO-DMT
-DMT
2500}
g 200.0
W
)é 150.0
g !
¥
1000}
500
0.0 L_e—r—0— /\\K_'\'/L\\v .

2010/2 2010/4 2010/6 2010/8 2010/10 2010/12 2011/2 2011/4 2011/6 2011/8 2011/10 2011/12

Date

3. P arundinacea (S49-3)E{RIZ 3115 DMT , 5-MeO-DMT DZEHi 4 E)

- 134 -



JRAE BB R RIS E & (B3 b - BRI S L X 2 TN — A= AR AT H )
Sy HE W EE

SRR SRR N RIEIE RN T 7 DIEPERR 5y DR
SEMTEE R B TIERFREGIEENITE #u%

i RIBIER T 7 o =7 AF | FiBEdh Heimia salicifolia FIZEB SN CND
TNAaAROFHE

WF9CEE S : Heimia salicifolia % 3FREMET B =7 AF |1, MREERT 7 LU THEBIZEL
TW5. SElX Heimia salicifolia SIEZEERIEI, BT BICTHESWEREBIOEE T NV IaA RO
RBEAT-T2. BAEETORER, FHE D biphenyl quinolizidine lactone 7 /L4 2K lythrine (1), vertine
(2), lyfoline ()& & TeBEA T VAR 12 F& [biphenyl quinolizidine lactone 11 #&, biphenyl ether
quinolizidine lactone 1 F&], HTH 7 /L H AR 2 & [biphenyl quinolizidine lactone 1 & (7), biphenyl ether

quinolizidine lactone 1 & (13)] % BB -HEERELZ.

Wt 1

B ORE) B B LR &N seaT
A =R

fRE & MAATEIE NIESEEBITFEAT
H A EIRNT 5 —
BT BT AFFE)—F —

KAt R MRSIATBOE N EZEEARA JERT
E &R I S —
T BHER BFER

A. HFZEEAY

VW RBIERT T 1 =0 A4F | O EEFHEWIE
Heimia salicifolia THY, FRKIZBAEL, Pl
T, REL, (b Rl O REFEEELTHVD
NTWDBIYNTROREY ThD. e % FlE
SHRA T A2 TROIRR RS F A Otz
7RE DEREHIERAPLI-OENDD, ZOTEER
RSAE RO AN =X MIFREHIN TRV,
SYNTRHEST quinolizidine RT7 VA BAR%E
ERELTWAZEDHLIVTEY, Heimia
salicifolia 7> lythrine (1)X° vertine (2)D K578
biphenyl quinolizidine lactone £H72 &3 BB

TW5. BB LA A MIE Rl BT
vertine QUM R EER R HHZENHE SN
TVDP MBI L2 SV TRV, BT E
TOWETIEH B RDOY =7 A F DS MR E
TV, SEOTNAAREHEBET 22010, %
D OEFEH FARRRICE 5T DEMZS D
ZEMBALNE R Ts. B TAREE O T
Heimia salicifolia L IERIZERISH, FETEIZT
gEEshREE RO TSR EOEH LAY
DEEZRETHIEEL.

B. #F5EJ5 ik

Heimia salicifolia L IERICER S, BT
THIESNIRBIDOIEENZOWT, LT DL
i, TSRS OB T T,

Leaves of Heimia salicifolia (800 g dry weight)
were extracted with MeOH (34.5 L, twice at room
temperature and two times under refhix) to give a
MeOH extract (238.1 g). The portion of the extract
(199.8 g) was dissolved in IN HCl aq (1.5 L) and
extracted with AcOEt (2.8 L) to give the AcOEt

extract (54.4 g). The aqueous layer was made basic
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(pH 9) by addition of Na,COj3 and then extracted
with CHCl; (6.3 L) and then with #-BuOH (2.2 L)
to give the CHCI; extract (8.86 g) and the #-BuOH
extract (14.1 g), respectively. The CHCIl; extract
(8.8 g) was separated by amino-silica gel open
column chromatography with a MeOH/CHCl;
gradient to give 10 fractions: fr. A 1% MeOH/
CHCI; (2.0 mg), fr. B 1% MeOH/CHCI; (806.5
mg), fr. C 1% MeOH/CHCl;(1.32 g), fr. D 3%
MeOH/CHCl;(738.2 mg), fr. E 3% MeOH/CHCI;
(1.72 mg), fr. F 3-5% MeOH/CHCI; (1.80 g), fr. G
5-10% MeOH/CHCl; (154.1 mg), fr. H 10%
MeOH/ CHCl; (64.4 mg), fr. I MeOH (480.1 mg),
and fr. J 10% conc. NH3/MeOH (423.8 mg).
Fractions were purified by repeated
chromatography to afford 2 new alkaloids and 12
known alkaloids as follows.

From fraction C, lythrine (1, 73.5 mg) was
isolated. vertine (2, 929.2 mg) was obtained from
fractions C, E, and H. From fraction C, nesodine (9,
2.3 mg) was also isolated. Lyfoline (3, 782.7 mg),
lythridine (4, 33.4 mg), HS10 (6, 82.2 mg), HS20
(8, 0.9 mg), 9p-hydroxyvertine (12, 65.5 mg),
HT-6 (13, 1.4 mg), and HS11 (14, 1.0 mg) were
isolated from fraction E. HT-5 (7, 23.2 mg) and
HS-L (11, 2.3 mg) were obtained from fractions C
and E. From fraction H, HS6 (5, 5.3 mg) and HS19
(10, 1.3 mg) were isolated. HS6 (5) was also
isolated from fraction E.

LA BT OV TR BRI LT —H
DRI K OIBE L IRE LT,

C. WroEfER-BE

W) REIER T 7 HEE & Heimia salicifolia O
FE LSy B (CHCL HhtH AT, 8.8 g) &Y, BifE
FCIZ biphenyl quinolizidine lactone 7 /LA
O lythrine (1), vertine (2), lyfoline (3), lythridine
(4), HS6 (5), HS10 (6), HT5 (7), HS20 (8),
nesodine (9), HS19 (10), HS-L (11),

9B-hydroxyvertine (12), biphenyl ether
quinolizidine lactone 7 /L7 2AR D HT-6 (13),
HS11 (14) %457z, 2?55, biphenyl lactone 7,
biphenyl ether lactone 13 B3FT# T VAR Th
5, E/2T NI A KL biphenyl lactone @ vertine
(2, HIEED 10.6%), lyfoline (3, FHEFED 8.9%)
THY, IRVVT HS10 (6, HIEEED 0.94%),
lythrine (1, ¥ EED 0.84%)DEH BERE L
Tz,

FHT N AR HT-5 (T)iX trans-quinolizidine
(10H-o)ZHL, 14 fKBBEIIPEREER LS. TiL
IZBEE LAY THD lythridine (4)D 14 Sk ERE:
DIEREMAETHD. T2, HT-6 (13)i
cis-quinolizidine (10H-B)% 7 9% biphenyl ether
lactone HS11 (14) DA BAMEARTHY,
trans-quinolizidine (10H-o)%H 3 AZL030h >
7z. BB, 'H-NMR, “C-NMR, UV, Mass,
BEHBE, CD AT MVERIE T HZ 2 LRt
SAELE TR L.

LITIZHRT N IaAR 7,13 DBRFEARIV
TSR TD.
HT-5 (7)
UV (MeOH) Ao nm (log &) : 292.0 (3.82), 206.5
(4.58).
'H-NMR (500 MHz, CD;0D) & [ppm] : 7.16 (1H,
s, H-3"), 7.07 (1H, dd, J = 8.2, 2.1 Hz, H-4"), 7.00
(1H,d,J=2.1 Hz, H-6"), 6.92 (1H, s, H-67), 6.87
(1H, d, /= 8.2 Hz, H-3"), 5.03 (1H, br-s, H-2),
5.00 (1H, dd, J=5.7,2.1, H-14), 3.88 (3H, s,
4”-OMe), 3.82 (3H, s, 5°-OMe), 3.33 (1H,
overlapped with CD,HOD signal, H-4), 2.89 (1H,
dd, J=12.7, 5.7, H-13p), 2.73 (1H, br-d, /= 11.0,
H-6),2.49 (1H, dd, J=12.7, 2.3, H-13a), 2.32 (1H,
d,J=15.6, H-3), 2.03 (1H, br-s, H-10), 1.93 (1H,
br-dd, J=13.4, 13.4, H-3), 1.72-1.70 (2H,
overlapped, H,-1), 1.66 (1H, br-d, J = 12.8, H-8),
1.53-1.45 (3H, overlapped, H,-7, H-9), 1.40-1.28
(2H, overlapped, H-6, H-9), 1.19 (1H, m, H-8).
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PC-NMR (125 MHz, CD;0D) &[ppm] : 172.1
(C-12), 155.3 (C-27), 150.6 (C-4), 148.6 (C-57),
134.8 (C-5%), 133.5 (C-2), 131.9 (C-17), 130.4
(C-67), 128.3 (C-17), 128.1 (C-4°), 116.6 (C-3"),
114.7 (C-6™), 110.7 (C-3"), 72.2 (C-14), 71.2 (C-2),
62.0 (C-10), 61.5 (C-4), 56.5 (C-4"-OMe), 56.4
(C-5"-OMe), 54.0 (C-6), 44.3 (C-13), 39.1 (C-3),
37.7 (C-1), 33.5 (C-9), 26.4 (C-7), 25.3 (C-8).
HR-ESI-MS m/z : 454.22365 [M+H]" (calcd. for
CasH3,NOg 454.22296).

[a]p™ -64.2 (¢ 0.022, MeOH).

CD (MeOH, 24 °C, ¢ = 0.095 mmol/L) A& (Amax) :
+74.1 (202), 0 (211), -41.3 (219), 0 (229), +19.8
(234), 0 (242), -6.8 (248), -2.8 (263), -8.5 (283), 0
(316).

HT-6 (13)

UV (MeOH) A« nm (log &) : 293.5 (3.69), 226.0
(sh, 4.06), 204.0 (4.49).

'H-NMR (500 MHz, CDCl;) & [ppm] : 7.67 (1H,
dd, J=8.5,2.1, H-4"), 7.27 (1H, dd, /= 8.2, 2.7,
H-3’), 6.96 (1H, s, H-3"), 6.90 (1H, dd, J = 8.4, 2.0,
H-6), 6.73 (1H, s, H-6), 6.46 (1H, dd, /= 8.4, 2.6,
H-17), 5.05 (1H, dd, J = 10.7, 5.2, H-14), 4.84 (1H,
m, H-2), 3.91 (3H, s, -OMe), 2.90 (1H, dd, J =
11.2, 5.4, H-13p), 2.55 (1H, br-d, J = 11.3, H-6),
2.50 (1H, dd, J=12.1, 2.3, H-4), 2.40 (1H, dd, J =
10.9, 10.9, H-13w), 1.89 (1H, br-dd, J = 10.7, 10.7,
H-10), 1.62-1.38 (7H, overlapped, H-1, Hy-3, H-6,
H-7, H-8, H-9), 1.30-1.13 (4H, overlapped, H-1,
H-7, H-8, H-9).

13C.NMR (125 MHz, CDCls) 8 [ppm] : 169.5
(C-12), 161.8 (C-2°), 148.8 (C-17), 145.9 (C-57),
142.8 (C-47), 135.7 (C-57), 127.7 (C-6"), 126.8
(C-4%), 125.7 (C-27), 120.1 (C-3°), 115.7 (C-1),
114.9 (C-37), 104.9 (C-67), 72.2 (C-14), 68.1 (C-2),
57.9 (C-10), 56.04* (C-4), 56.00* (C-OMe), 52.4
(C-6), 47.6 (C-13), 37.3 (C-3), 35.8 (C-1), 33.4
(C-9), 25.9 (C-7), 24.6 (C-8). *: interchangeable

HR-ESI-MS m/z : 440.20718 [M+H]" (calcd. for
CasH3oNOg 440.20731).

[a]p™ -116.2 (¢ 0.063, MeOH)

CD (MeOH, 23 °C, ¢ = 0.29 mmol/L) A& (Amax) :
-52.3 (204),-10.2 (217), -15.8 (229), -1.0 (250),
-11.7 (277), 0 (283), +11.9 (295), 0 (316).

D. #&#

MWW REIERT T ELTAUH— 2o BBIER
FoT P AP THRBLTCWD =74 F | (FEFAE
). Heimia salicifolia)DFEEHDT VAR
SOBBEAT- . Z D F5 5, biphenyl
quinolizidine lactone 7/ uAR 12 & (1-12),
biphenyl ether quinolizidine lactone 77 /L 7 a2AR 2
M (13, 14T BB ERELZ. 2095, HT-S
(7), HT-6 (13)& A [EOFRE TH I FRILEW
ELTRHLT. BSOS MR BT EE ke
BThY, SH%ILRHIEEHOR PG TE
5. Fim e OO LBIZBEIL TIE, #Es
SRNABFTTZ RSN TALEIbH D03, I/ F
BHZAFH972 biphenyl quinolizidine lactone 7 /L
ARARBERLTTHY, BLEME CIEH%L L
HEMEORMICETIEMOERHDLITIE X
AN

E. fERESfEIRIEH
2.

F. BF5EFR

FRRER
1. ARARZE, (L a#n, /NEAAT, LB R T,
TR IR, 5, A HEEL, SILEL: YN
X#} Heimia salicifolia &8 EMT NVAaARD
R, AARARFRE S8 EFS, HR (2011
9).

G. NI EEHED HIRE - BRI
2L
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[ biphenyl quinolizidine lactone ]

10H-o, R=Me : Lythrine (1) 140-OH, R = Me : Lythridine (4) HS20 (8)
10H-B, R=Me : Vertine (2) 140-OH, R = H : HS6 (5)
10H-0,, R=H : Lyfoline (3) 14B-OH, R = H : HS10 (6)

14p-OH, R = Me : HT-5 (7, New)

Nesodine (9) 10H-a,, R=H : HS19 (10) 9B-Hydroxyvertine (12)
10H-B, R=Me : HS-L (11)

[ biphenyl eher quinolizidine lactone ]

10H-o. : HT-6 (13, New)
10H-B : HS11 (14)

Fig. 1. Isolated Alkaloids from Heimia salicifolia Leaves.
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R T BR R R FEABD & (K - BRI E L X 2 T8 — A= R A B )

4y B %

wEE

WHIE 5 PR A SRIE LR Ty 7 O ETEMER 5y D SR B OV R M il O Y
SYAMFFEE R B TERFPRZFEGIEEMIER 2%

K FBIER T v 7 TRU A v —F A | A5 T D RGO &4 i PR 3%

MRES MW REER T TG I RUA M —& 2 | (FFHEY . Nymphaea caerulea TEE}) DEH
TNHOARDRREIT Tz, BEETICT VA RTEBETE TV VR,

et

R (RE)BE EEXLAESEAEM T
AE ER

A. BFZEEHY

TE, Te—FR | EWVWHIBEHTASL Y
(Nymphaea) <2/~ A (Nelumbo) O ¥z 1816 F¢ <o fh
HTX 2R E N EER T/ S CHREL TRY,
(RUA a—Z R, [T h—u—&R], [¥rn
—HA 7Y, EROEIZLIELASEIN T
5. la—FR] #RBFLLTREWED, TLa—L
WCBLEWLTHEATAIET, SO REE
BDHREEHRLTIRFIN TS, ZNETICHE
Hou—FARHHD DNA HERSIFEN T
b, ZhboEFRE YL RRECM RS R
ETDHHD TR, BRFHEARAV U EE, N R
DERMEFEE FINTOBIEBIALE RS D 4
&6 L7z Hig dh TR T A b —& 2 | O Z AR
X Nymphaea caerulea (AAV R EE0ERE
DIRHFETHDZEBALDER>TND 2.

ZIVETIZ Nymphaea caerulea 21, FAX#HHRE
RIVEATHTREAT A VEHBERAINTVS
TEMEEN TS I3, BT —HREN
TRLT, REH O HFEMIEREZ S OTEMEARE
IEWERRRIA STV, 22 TARIFF T,
EERT S HRICRET AR A e —F R %
4 HELEL I OW T IEEAR R A B S

LIc B BB EAT o1

B. #F9E)515

A —y b ETHEBL O AW RIEERNT
v MG mIARTA e —F R (EREY
Nymphaea caerulea % & Tr 80 JE DA HEFRE) 12DV
T, AFOINCHI, 7 ARR s O 5%
1To7z.

“White rotus”™ (origin : flowers of hybrids
between Nymphaea subgenus plants) (745 g dry
weight) was extracted with MeOH (37.9 L, twice
at room temperature and two times under reflux) to
give a MeOH extract (220.5 g). The portion of the
extract (217.5 g) was dissolved in 1N HCl aq (0.7
L) and extracted with AcOEt (1.6 L) to give the
AcOEt extract (54.4 g). The aqueous layer was
made basic (pH 10) by addition of Na;CO; and
then extracted with CHCl; (2.8 L) and then with
n-BuOH (2.1 L) to give the CHCI; extract (7.33 g)
and the n-BuOH extract (14.1 g), respectively.

The CHCI; extract (823 mg) was separated by
amino-silica gel open column chromatography
with a MeOH/CHCI; gradient to give 9 fractions:
fr. A 5% MeOH/CHCI; (0.8 mg), fr. B 5%
MeOH/CHCl; (131.8 mg), fr. C 5-10%
MeOH/CHCl;(20.5 g), fr. D 10-20%
MeOH/CHCl; (25.9 mg), fr. E 20% MeOH/CHCl;
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(8.2 mg), fr. F 30% MeOH/CHCl; (51.7 g), fr. G
MeOH (143.2 mg), fr. H 10% conc. NH3/MeOH
(131.6 mg), and fr. I sonication of amino-silica gel
in 10% conc. NH3;/MeOH (45.4 mg).

MBHEDS L, B DMED > T To b WFE S T 2
Z T B EAT o7z,

The CHCI; extract (489.9 mg) was separated by
RP18 open column chromatography with a
H,O0/MeOH gradient to give 5 fractions: fr. A’ 80%
H,O/MeOH (169.6 mg), fr. B’ 70-30% H,O/MeOH
(62.4 mg), fr. C’ 30% H,O/MeOH (38.7 g), fr. D’
10% H,O/MeOH (65.5 mg), and fr. E* 20% MeOH
(96.7 mg).

BUE, K777 ar DGR RETTHD.

C. WFFmE R

TEWREER Ty TR R IRV —H R
(745 g) &Y, FHEE 5> (CHCL i H 4 ) % 7.33
g URBLD 0.98%) %7z, HEHET7TI a0z
DUWT TLC Z#7&1TVY, Schlittler F @RIz L
DT NIaARDFEEELHERE L. LnUEEHD
WERFEF @S, FHESREETHY, BAEET
TN HaARDEBEHIIEESTORN,

D. &3& 3k

1. BT ER T e B & (B35 - ERes
BL X2 TN — A AR EMREE) NEE
NZ w7 DRI B DO ELABS (xR i
B4 DRISE) TRk 20 SEERFSE S HEME Tn—X
AR B DR T FEE AV TR R e
& (k5 ).

2. BAGBR AR & (B3 - ERE
LU X2 TN —F A RREBIFEE) HEER
T OARFFHEEICFE SV ELARG kX R B
$OBTSE] TR 19 FERESHERE Th—&2
RAEY DB FHIFIEIC LD IRB EREFH A
(R ).

3. Elisabetta, B., Vittorio, F., Steven, B. K.,

Francesco, M., Irene, R., J. R. Soc. Med., 97, 84-85
(2004).

E. BREGRIEHR
L.

F. #gE3ER
L.

G. HBIRIPEAED HFE - B ERRIR
72l
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OH

ﬁ, )
HO—\—O V@ oMo
HO~—k © O~"Ho oOH

p-Benzyl B-D-glucopyranoside : R=H OH
p-Anisyl B-D-glucopyranoside : R = OMe /
o ¢}
R! 0o

OH Methyl brevifolincarboxylate

Quercetin 3-0-(3"-O-acetyl)-a.-L-thamnoside : R'=OH, R?=H, R® = Ac

OH O Quercetin 3-0-(2"-O-acetyl)-o.-L-thamnoside :R'=OH, R?2=Ac, R®=H
Kaempferol 3-O-(3"-O-acetyl)-o-L-thamnoside: R' =H, R2=H, R®= Ac
H OMe 0 Kaempferol 3-0-(2"-O-acetyl)-o-L-rthamnoside: R' = H, R = Ac, R = H
3
R°0O OR2

Fig. 1. Nymphaea caerulea XV EBESNT-LEHOHI.
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B4 T BB S B 6 (E 3 - BRI AR EL X2 TN — A = AR AR E)
o AR WS E

SYHITFACIRRE LN 7 B DIUE B Ot
WRIEsy 16 BRI M PESEAEIRTR AR TI A B IR 22 o 5 — R R 1
B4 — 5 —

— FEIFREY) DL ER LTE R RFPE I DR B S0 B BE 5 2 98 —

W) ALATRER] RS AR SE T SR BRI et 2 —FE T B S
=t

WHFET 03 F AR RSN SE T S A BRI 7 £ 2 —TE T B S0 Eh
wEMRE

W g A EOREYF L OB T RBICEY 4 & 23 T 34 RROEERT 7 BIEiEY (LT,
EIEMEY) ORFEE AL, ZhDOEAEHOFL, BRAEOR 4 B 21 782 18 29 Z#ir
BIEURE B REIT o7, 2FEAEDOFXNTIVAF LR BMFEDY =J A F O RERHE D LLlBE 1T o 125
B, B, FEOSEEIZOWV TR KREIEVIALNZNEDD, F/XFIVAFDIEIN =IA4F
FOLBRREOEIPHALNICESENRENIE, EOTHREED BB ETHELSTICSHOEL D
FTWABZEBHLINTR 5T, ZHBDEDRHEDFE D, T/NFIVATDIIIRY =IAF I 1
BRAT-VOEDOEEENERY, 6T, la MEDOEDNEN L7 EBEZLND. Y EDT LN
b, BIEMAEYM OB R D ONCED A EE TR 5720101, FBMEZHEFRL, bk

BRETTHZENEETHHEBEZALND.

A. B EH

JEAEFBAE T, IBFEETETRANCR-T
XTEERT 7 ORBEICK LT, BB K O
EEAT>TCD. BRI, P ECREREE LEE
5 2 DA REMED &V B IEHAES I OV T,
RO s EREICRIETHZEA KDL
T3, ZNHDEEMHEDOERADERRLT
WCATEIEEAHE T A0 1I20T, £RICBITD
T REZE R OIEZ IEFEICIER L TRLERHS.

ARFFEHETI, TVFREIER Ty L LT
ESNAAREENEVEDZIEL, BRI
B U R B B RIS R DT AR 2 1042
L, &S OIEMERRIEZIToT2. SHIT, F°
FIVNFONETEEDOE RIBEAL,IZL, K

FEDRHEZ LN T DLEBIZ, FBEMETH
DY =T AF DR LR R LB E AT T

B. W55k
1. #%k

SME ORI TR L OFE TR EVEA
LT BB O L. X3 F I AFIZ DN T
1%, 2010 FEDDRIE B AL TD 2 AR
D 2 FR/H (T19, UBL) & 5 K, 3 10 fEME.
ZI7AFITNDNTEE, 2007 ENBEREBE KL
2 EEAERRD 2 FHE(S19-1, 15) £ 5 {EA, # 10 f&
1.

T19: Dept.de Botanica Rua do Campo Alegre,
PORTUGAL.
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