W2, ARFFECIE, B 21 EEICEV BTSN,
A H—F ok ETHFE ) A NREOVE ik
U THRFEESICWEIERN T2 9 Bz W T
GC-MS, LC-MS BLU'NMR #4777

B. BFFEIIE

SERE 21 FERZAE— R NN L TEALE
BIER T 97 9B IZ VT GC-MS, LC-MS k&
O*NMR &7 7=
1. ZATale R ORI

Rk 21 BEICAVH—F oM LTHEALRZ
BIERT 78 (RE A TR G e, &
F R 2 BE (200~250 mg) ) 4TI BEL 7=,
LC-MS OBBIHEIZ AV =7 2h=Fit HPLC
TV —REFEALRE. ZOMORIEIIHIRE R
UKL, JIWH-073 3 X U JWH-250 it
Cayman chemical LVIEA L. BESITIZEN
THERZUE{L A9 (Internal standard:IS) &L TH
W E BRI AL AT TEXVEEA
L7z, SR OEAEIZIL, Ultrafree-MC(0.45
pm filter unit, MILLIPORE #:84) % fiv /-,
2. MS HIEAREOFME

BRI THRILL T 10 mg 2L,
MeOH | mL 2Nz, BEHE T 10 4 HHET
ofc. SHLIEABEITV, REYEBRYVERWT
HIERELE L.
3. GC-MS st
$E18 : Agilent #15 6890N GC K& 1} 5975 MSD, #
Z2:HP-IMS(30 m X 0.25 mm id., IEE 0.25
pum, Agilent #-8), ¥ ¥ VU7 — 4 X :He, 0.7
mL/min, FAE A7V N, HEAR: 1 ul, 1
ADIREE:200°C, A7 AR :80°C (1 min hold)
—5°C/min—190°C (15 min hold) — 10°C/min—
310°C (15 min hold), /A 1{bik El ik, A%
R B :280°C, scan range:m/z 40-550
4. LC-MS &t
4 : [UPLC] Waters ACQUITY UPLC,/[MS]
Waters Single Quadrupole Detector(SQD), 75
2 Atlantis HSST3 (2.1 mm i.d. X 100 mm, 1.8 pm,

Waters) , 7 —N4Z 2 :Van Guard column (2.1
mm i.d. x 5 mm, 1.8 pm, Waters), BEIFH A
0.1% FRIKIEM, BEME B:0.1 % ¥B7 &h
=R, 7TV 2 MR A/B 50/50(0-3 min)
-30/70 (5 min, 7 min hold), JIE & : 190-500
nm, ¥ :0.3 mL/min, 77 ABE 40°C, HEA
B: 1 pL, R AN AT L AR HEE
(PDA) BLOVE B HIER

H R &M

AF A 2L IR TV — A A AL (BSD I%,
Positive and negative mode, Desolvation gas
flow:N; 650 L/h, Desolvation gas temp.:350C,
Cone voltage:30 V, Capillary voltage: 3000 V,
scan range:m/z 150-700

5. moTRREE MS SrHT

48[4 PR ] Direct Analysis in Real Time
(DART) /['H & 5347 ] AccuTOF JMS-T100
(JEOL #)

DART Z&ff: Positive mode, gas flow:He 2.0
I/min, gas temp.:250°C, needle voltage:3200 V,
electrode 1:100 V, electrode 2:250 V

TOF-MS x4 : Positive mode, ion guide: 500 V,
reflectron voltage : 950 V, orifice 1 voltage : 15
V, orifice 2 voltage: 5 V, ring lens voltage:5 V,
orifice 1 temp. : 80°C, mass range : m/z 100-500
H B ® IE : PEG600 , N 42 % 4 & -
diphenhydramine ( C;7H;NO ) , verapamil
(C27H3sN,04)

6. NMR &

NMR Z4i& : JEOL 4 ECA-600

WA 'H, PC, MW CDCL (99.96%,
ISOTEC #£8Y)

& NMR ('H-NMR, "“C-NMR, Heteronuclear
Multiple Quantum Coherence ( HMQC ) ,
Heteronuclear ~ Multiple-Bond
(HMBC), Double Quantum Filtered Correlation
Spectroscopy (DQF-COSY), and Rotating frame
nuclear Overhauser Effect (ROE)) | E# 1T~
7.

Correlation



7. Recycle HPLC Z3#7 544
HE VA7V E HPLC B AR5HT TR
LC-9201, ' T A : JALGEL-GS310, % 848 :
CHC1;-MeOH (1/1), #ii#:5 mL/min, BtH: UV
RHEBBLO R R HER
8. LA 1 IBLV 3 DHEE

B (FE s A, 3 g) 12 CHCL (100 ml) %
Mz, 1 R EIR CHE R E T o7, FhibE
6% 3 BT, MLEE RN, EL, /56
Nz X 2% Preparative TLC (2L, BRH
YR hexane—AcOEt (4/1) THBtR1T-72. TLC
TL—bDO—EEREEEY, CHCl,-MeOH (3/1) T
L, Fraction 1, 2 #487-. SHIZ, Fr. 1, 2 %%
NZ 1 Recycle HPLC (CHCl:-MeOH (1/1) ) {4t
L, Fr. 1 b EEARRIEHELT1@l mg %
5, i, Fr. 2 oHBHERELTHEEY 3111
mg) 15 7.
9. {bBW 2 DEEE

FH AL EKRRE (60 mg) il CHCL-MeOH
(/)2 ml ZMATHEML, RABEITV, REE
WMEBRYER W, 51T, Recycle HPLC
(CHCL-MeOH (1/1) ) iZ4+L, A FRELTL
A% 2(31 mg) 187~
10. EESHT

B RIEUIZRAEH (10 mg) 12, NEREHELLEY
(Internal standard:IS) THD HEEE K AL
MeOH J&#& (100 pg/mL) % 1 mL Iz, BEE T
10 Syt E1T o7z, SLICEABREITV, N
WERVBRWTHIERBIE Lz, EESITIL,
LC-PDA IZEBWT, BLAEMT LI ERREE
=HZV T BN T o7 JWH-251 (1) B &
Ot TWH-250(2) 1 302 nm, JWH-081(3) BL O
JWH-073 (4) 1% 314 nm, REMERELSPIT 240

am CE=ZN T 5 1To77. BALEMORERIL,

ZhEh 10, 25, 50, 100, 250, 500 pg/mL O
TR - AE R BT B BB MO R
EHALAY (100 pg/mL) W33 AL — 7 EE L
DBYERR LT, BERB IO E (FIxHERRZE)
1%, 10, 50, 500 pg/mL D 3 PEEEIZOVVTHH R

VB ZIRE 3 [ ORVIRL TRIE LK R
BRI L. 1, BRERSREEEBMLILS
{LEVROZELLTERLE. ERGFOEH
B (mg/g) 1T, BREABHEBE DK RE (ug/mL)
EOMTTAER LR BB L.

C. WrERER-B8
1. ®WEPORME—IDRE

A ERIELIALAHOREEIC W Fig. 1
IR, EIERT v 7 88 (No. 7) © MeOH flitH
FHBLD GC-MS BLUV LC-MS D AT ML
F—H Fig. 2, 3 IZRLTZ. GC-MS A fE
B, 3 2OAS -7 (1-3) BBLHIE = (Fig.
2a). 48.23 SRS NE—27 (DB FEIT 4
DDTFGT A MAA L~ [m/z(% relative
intensity) 319(5), 214(100), 144(17), and 105
(3)] EHENI (Fig. 2b). —7F, LC-MS 43
FHZBWTH 3 DOA U E—I7RRHEnT
(Fig. 3a, 3e). 9.0 RSN —7 (DI,
m/z 320 \Z [M+tH]'OA A& — 7N 8RIE
(Fig. 3b, 3f), UV A7V Fig, 3£ 10R4 @
v, FEARILIE A max 246, 303 nm ThH-o7z.

DART-TOFMS {Z&5{tE4 1 @ HR-MS 43
BrCIX, m/z 320.19966 12 [M+H]"™ OB —27)3
BRIEN, HEEMERIT CH)NO Thotz, &
77, BEEZEIT-1.78 mmu ThoT-,
LA 1 D 'H-NMR ZRZIADS, KEEAH
25 ETHHEEZLIL, 2 HOAFIVE [8 0.90
(3H, t, J=7.2 Hz) and 2.33 (3H, s)], 9 HDOFHE
w7 ak [6 7.04, 7.16, 7.18, 7.19, 7.22, and
8.41 (each 1H, m), 7.28 (1H, td, J=6.9, 1.7 Hz),
7.30 (1H, td, J=6.9, 1.7 Hz) and 7.74 (1H, s)], 3
fHDAFL 7 rke [61.30 and 1.35 (each 2H,
m) and 1.87 (2H, q, /=7.2 Hz)], #LC, BHK
FIZFEBLIZAF L7 aby [§ 414 (2H, t,
J=7.2 Ho)]BEX QIR = AT B LI AL
Zuby [64.20 (2H, 5)] D7 FANERAISN
7= (Table 1). 7=, BC-NMR A7k, 22
o7 FARBREI, 2 HOAFVE(S



13.9 and 20.0), HIVAR=NFEDRFE (S 192.7),
ZRRTITHEELIZRE G 47.1) BLUOAAR
SIVICBEELT IR E (S 44.9) 25T S ADAFL
VR, 9 EOFEFRKERE (S 109.8, 122.6, 122.8,
123.3, 126.0 126.9, 130.3, 130.3 and 134.4), 5 {&
D 4 EFEERRFE G 116.2, 126.7, 134.6, 136.6
and 137.0) MBSz (Table 1), SH12 2 Rt
NMR (DQF-COSY, HMQC, and HMBC) #& £7»
5, 3 DDER57 1§ (1,3-substituted indole group,
1,2-substituted phenyl group, n-pentyl group) 3£
ESH, TRHEOEIEOENVIT HMBC Off
BLHAGEAR T (Table 1, Fig. 4) . A2 R—v
DOHEFRET b (8 1.74, H-2NEIANKR =)V R
% (8 1927, C-1) BL O n-pentyl group DAF L/
R (8 47.1, C-17) LHEN AL, $2, v
RV LI AF L7 a b (6 4.20, H-2)
i, AU R— L DRFE G 116.2, C-3°), 7=V 5
D 4 BRIRFE (S 134.6, C-27) BLO 3 BIRE G
130.3, C-6) LAREN Z LN, THIT § 233
ppm (ZERISNI= Ty R AF AT b AR,
Tz FRO C-U7AL(S 137.0) BLO C-3747 (8

130.3) LABBADS A6 7= (Table 1, Fig. 4). SHIZ,

n-pentyl group DAFL T ab (8 4.14, H-17)
ERHELIZLZA, FHEKE b (H-2°, H-7) &
¢ ROE fHEADNEBIE 7= (Fig. 4) . E7z, 20D A
FrLorubr BRI LA, FEE ab
(H-2’, H-6") BEU 27(LDAF NV E (5 2.33) &

ROE FHEIMBLBIZ - (Fig. 4) . BL EOREREND,

e 143,

2-(2-methylphenyl(l-pentyl-1H-indol-3-
yl)ethanone JWH-251) ([ X417z (Fig. 1). &b
12, 2 PLDAFL Y Tab BEHZEY, #6107
k&t ROE AR RONIZEND, 1 DT ==
T BFIVERSSIE T LRV T ACENN TS EE
26 LA 113, 2005 452 Huffman H1Z4&
STHERENZ T 2=V T B F VAR — L F5E
K JWH-251 THY, ho e /AR RETI=
AMEREZLOZERRESLTVS Y. 2k,
JWH-251 1%, S EBERT Y7 G ELTHID T

— 64 —

BRI D, ZTRETRIHESN-G/RI T
v /AN THD JIWH-018, IWH-073 OLH72 )7
MMAAR—NVBFERLIIR 2D BEROLE
M CHoTz.

WIZ, GC-MS 3Tz BT 49.11 MRS
ni-e—27 )i, i 4 2DTIFT A MAY
v'—2 [m/z(% relative intensity) 335 (6), 214
(100), 144 (19) and 121 (1)] PBRIESNT-. m/
335 1% [M'] O T4 —s L HiflEh, 1k
W 2 O TRIT 1 LD 16 hSNWBOD, 1 &
FRRIZ, m/z 214 (2T 57 A M AV E— T B8]
Bz (Fig. 2¢). —7, LC-MS 41\ T
8.0 ST ENT-E—27(2)1F, m/z 336 I
[M+H]" oA —I 28RS (Fig. 3¢, 3g),
UV AZ MU Fig. 3g IRT@YTHY, Bk
DALAH LIZEBIL UV, Z2C, 1 OARNY
K THD JWH-250 DIFHERLLLELI-ETA,
GC-MS, LC-MS 3£iZ, (&2 LIRFRFR B X
T AR VIR —E LT~ (Fig. 2e, 3i) . KRIZ,
RGO BB 7=b5% 2 @ DART-TOFMS
{Z&3 HR-MS #3#1TiX, m/z 336.19933 (2
[M+H]" o' —s»8Rlsh, #EEMER R
CpHyNO, THY, IWH-250 LFUThoT-. %
7=, BE#E13-2.98 mmu Th-o7z. IbIZ, L&
2 &£ IWH-250 DIE#E 5L D 'H-NMR, "C-NMR
PHELZEZA, BRI—HELE. #6-C, 1k
B 2 1%, 2-(2-methoxyphenyl(1-pentyl-1H-
indol-3-yl)ethanone (JWH-250) L[FEL7= (Fig.
1. ¥, JWH-250(2) 1%, JWH-251 (1) & [RH
{2 Huffman HIZE->TERENEZT 2= T
FNALR—VFEEKTHY, Zbbbhr e/
ARG RETI=ANEEEZLOZERMESH
TW3 Y, 7248, IWH-250(2) 13, 2009 £EiAF
VABLPRAY TEER 7 BB NS
nTns 9,

EBIZ, GC-MS DHTITEWT, 53.65 43Ik
SN =T B)DTFTTA NI —T [m/z
(% relative intensity)371 (100), 314 (43), 214
(40), 185 (27) and 157 (10)] 3, Fig. 2d {Z7~”9



B THEHN, ARSI ARZ— 43 ED 1
B2 LT R EER->TW, F2, LC-MS 45
Frickunw o6 sty —2 (3)id, m/z
372 12 [M+H]" A4 E—rn@Rlshi-
(Fig. 3d, 3h). 7z, UV A7 MLV ORI
A max 316 nm THY (Fig. 3h), ZDARTRLR
=X TRANA R —VFEEETHD
JWH-018 R JWH-073 LEELL T =Y. 22T,
A4 3 ZEEEL, DART-TOFMS (ZXY HR-MS
SINTEAT ST RE R, m/z 372.19494 12 [M+H]” @
v — I BERIEN, HEEMHAZUE CsHyNO, Th
D, HEEIT-1.41 mmu Tholz. {kE¥ 3 D
'H-NMR A7 ML, KFBHAS 25 fEHTHHE
Zzbh, 1 fADOAFVE [6 0.86 BH, t, J=7.0
Hz)], 1 D AT EE [ 4.08 (3H, s)], 9 DT
FieT vk [57.34, 735, 7.40, 7.41, 7.50, 7.52
and 8.30, 8.34 and 8.46 (each 1H, m)] BLU* AB
BATDOEFR Tk [6.84 (1H, d, /=7.9 Hz)
and 7.66 (1H, d, /=7.9 Hz)], 3 EOAFL 7 ak
> [8 1.25 and 1.31 (each 2H, m) and 1.82 (2H,
quint, J=7.3 Hz)], ZL T, B2RIEFITHE LA
Fro7uby [8 408 (2H, t, J=7.3 Hz)] OV
FBBIRIST- (Table 1) . F7z, PC-NMR A2
IR, 25 OV 7 VRBBRISH, 1 EDA
FLE(B 13.9), 1 HOANTTE(G 55.7), BFR
FAICHEALZIRE G 47.1), IVER=VIRE
(8 191.8), 3D AFL L, 11 BOHEHERE
BEOT D 45 E B RFE D BLRAIS L7 (Table
1). BT 2 KITNMR (DQF-COSY, HMQC and
HMBC) 3L 1d-ROE DFE 2D, (L&MW 31T,
JWH-018 X JWH-073 &RIL T/ TAFNTT
MAAUR—NVEEERZR TOLEMEE LGN
7z (Table 1, Fig. 4). £7=, AbF 7 ah (5 4.08
(3H, )X 4 (LDfRFE (8 157.0) & HMBC 874
PERISH, 37 el d ROE MR RbHH
ToZlinh, 47 ARV T T ISR TS
Zz bz (Fig. 4). LLEOHERNS, (L&Y 3
1%, 1-(4-methoxynaphthalenyl(1-pentyl-1H-
indol-3-yl)methanone (JWH-081) & # E X v 7=

(Fig. 1). JWH-081 %, 1998 4F{Z Huffman HiZ
o TAENIZ T NAV R — L FFEEKT
Y, (L&MW 3 D PNMR F—F % CHMEL
BLELZA—HLEZEND, LAY 31X
JWH-081 &FIELT (Table 1)7. $£7=, A{b&
WHZ DWW ThRREIC e VAR /IR TT =
AMEMEZLOZERBESh TS Y,
2. EEGW

Table 2 {2, JWH-251 (1), JWH-250(2),
JWH-081(3), JWH-073 (4) D E B/ HTEICE
TORERERE, EEBIORRFFLRL
=, BALEMITHUT, 10-500 pg/mL O 4
B C B IFRERESELNE (F20.9931). 1k
A8 1 T 3 BEICBOCHEMMERRZES
4.3%, HE<1.8%, {t&Y 2 TIIHRHEER
FE=Z4.9%, BE<2.6%, (L&YW 3 TITHEXHE
WRZES23%, EES1.3%, {LE&% 4 TI3H
HEHERAES1.5%, BES23%LRGRET
HoTz. i, IWH-073(4) D UV BL MS A
TIATHEICHREL TOBDOTEIZLES 9, &
ERIELT TV N RETRRD129, tk
FRRERIL 8725 (6.8 min—8.3 min) .

AotriEr VWP EHRI T
AR DE A E% Table 3 I(IRLE. F{bAHOR
fa lg HIEVOEFRIT, IWH-251(1) :3.65~
18.89 mg, JWH-250 (2) : 16.90~339.68 mg,
JWH-081(3) :32.09~83.60 mg, JWH-073 (4) :
29.61 mg THolz. - T, WEFOFLED
DEFEL, BABICIECYERHAHIENY]
BAL72. JWH-250 (2) (X #0188 B S 720 ) ¢
<HRLELTHBEIZBAINRLTWAHERD
-7z (No. 4, 5). =, SEIFTIZBRBEN (L
A (1-3) I HONTHERGHICHEAETEAZ
NTHBELDR, 2~3 (LEMBNBASH TN
LORH T,

hETIIBRBENTEAERIFEIAREL
T3, B\HNT A’-tetrahydrocannabinol D#FE A
T&%% cannabicyclohexanol NI DNY)RE
BRIy 7 RN ENTD, £O%B AR



—VHEKRTHDIWH-018 214D E LIV bW5
JWH VY —XDALEMmniRiish s Ioicizol.
Table 412, TN ETHRHEN/ZIWHY Y —X D&
A FE AR BIOKBO ETE MK
N-THC D12 FE /AR5 %4 (CB-R, CB,-R)
Xt T AERMMERET —FLLTRLE.
JWH-251 (1), JWH-250(2), JWH-073 (4) ®
CB)-R #Fntk (K, = 29.0, 11.0, 8.9 nM) iZ,
A’-THC(K; = 40.7 nM) D 1 ~5 (SR E DIRE T
35D, A°-THC LHERL T, CB-RIERHEAE
ZEMRbs. Fiz, IWH-081(3) D CB,-R Hifnik
1L K; = 12 nM THY, A*-THC D) 34 fEDIRE
ERTEEBIZ, CB-R BIRMS @MW ZEN N5,
—5, BEIZZLO/ENLOBR BB HMEI TN
% JWH-018 @ CB;-R #Fni: (K; = 9.0 nM) i3,
A’-THC DF 5 fEFRE DRI THD)S, CB-R &
PUHEIIRL, HiZ CB-R BFMED 7 A3 &3
s, f€-7C, IWH-018 DX B h T/
AR ZEFICH TR EEE T2EWIET
T, (LA (1-3) DX H7e, LvigaWhLFE )
ANRRDIEIEM 2R T LE 2 DI CB-R EiR
HOEVMEEMOTRENRD L.

D. #&#

R 21 FEEICE W EIFb e ARk
VERZEBELTBER T v 7 ]G P s T ML
AR —NVEFERCHD IWH-073 312, FiE
ERT T RT3 WERIELE. —Did,
FREEY) JWH-018 DA AR TH DT IV
AR —)VEHER JWH-081 THotz. #od 2 1t
AW, 7= AT B FAALR—AFEEKTH
% JWH-251 BEL U JWH-250 THY, WA
BIERT T RO L CQIFRBEROILEH TH
of. Zhe 3 L&, Wb e AR
BROEBIEREHTHbamEL TEMIIZD
D TH-o7-. IWH-018 ZhaDELIEAV R —VEE
BKIATOHFTEIART Fazid, ZTHET
WKEBARENTWS. £24H, {tA%(1-3)
D&z, XY CBi-R BIRMEDEVMELEW AR H

INTZenb, 5%, XvsgHleh e /AR
BROBHIESEE TOH-REHRI AR
O ENERINS. ERRERIEEE, Bak
FUHBLEBIEN 7y 72 YW+ 280 f A7k
FHT 2 ThHHEEZLND,
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1: JWH-251 2: JWH-250 3: JWH-081 4: JWH-073
Fig. 1. Structures of detected cannabimimetic indoles
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Fig. 2. GC-MS chromatogram of the extract of the product No. 7 (a), EI mass spectra of the detected
peaks of 48.23 min (b, 1), 49.11 min (c, 2), 53.65 min (d, 3) and the standard of JWH-250 (e, RT: 49.11

min).
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Fig. 3. HPLC-UV (a) and MS chromatograms of the extract of the product No. 7. Mass chromatograms of
m/z 320 (b, 1), m/z 336 (c, 2), m/z 372 (d, 3) and total ion chromatogram (e). UV spectra and ESI mass
spectra of each peak (f-h) and the standard of JWH-250 (i) are shown.
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Fig. 4. Selected DQF-COSY, HMBC and ROE correlations of JWH-251 (1) and JWH-081 (3)



Table 1. NMR Data of Compounds in CDCl; ¥

JWH-251 (1) Ref? JWH-081 (3)
No. B 1 b) 13 B 1
C 'H HMBC C C H HMBC
1 192.7 - - 191.7 191.8 - -
2 449 4.20,2H,s 1,3, 17,27, 67 - - - -
2 1344 7.74, 1H,s 1,3,%a,7a, 17 1374 1374 741, 1H,s, overlapped 1,3°,3’a, 7’a, 17
3 116.2 - - 117.6 117.7 - -
3a 1267 - - 127.1 1272 - -
4 122.8 8.41,1H,m 3°,3a,5,6°,77a 1227 1229 8.46,1H,m 3°,3a,5,6,7a
5 122.6 7.28, 1H,td, /=69, 1.7Hz, 3’3, 4’,6’, 7 1233 1234 7.35,1H, m, 3a, 4,7
overlapped overlapped
6 1233 7.30, 1H,td, /=69, 1.7Hz, 4’, 7, T’a 122.5 122.6 7.34, IH, m, overlapped 4°,7’,7'a
overlapped
7 109.8 7.04, 1H,m 3'a, 5, 7a 1099 109.9 7.40, 1H, m 3’a, 5,6
Ta 1366 - ~ 136.9 1369 - -
1 47.1 4.14,2H,t,J=7.2 Hz 2’,7a, 27,37 47.0 47.1 4.08,2H,t,J=7.3Hz, 2°,7°a,2”,3”
overlapped
2” 29.5 1.87,2H,q,/~72Hz 17,37, 47 294 295 1.82,2H,q,J=73Hz 17,374
3” 29.0 1.30, 2H, m. overlapped 17,27, 47,57 28.8  28.9 1.25,2H, m, overlapped 17,27, 47
4 22.2 1.35,2H, m, overlapped 37,5 22.1 22.2 1.31,2H, m, overlapped 3”,5”
5 13.9 0.90,3H,t,J=7.2 Hz 37,47 13.8 13.9 0.86,3H,t,/=7.0Hz 3", 4”
1370 - - 125.5/ 125.7 - -
125.6
2”7 1346 - - 127.8 127.8 7.66,1H,d,/=79Hz 1,1’’,37,87a
3 1303 7.19, l1H, m, overlapped 1,4, Me 102.1 102.1 6.84,1H,d,/=79Hz 1”7, 4”,4”a
4” 1260 7.16, 1H, m, overlapped 27,3, 6™ 1569 157.0 - -
47a - - - 1313 1314 - -
5”7 1269 7.18, 1H, m, overlapped 17,3, 6 122.0 122.0 8.34,1H,m 4”,6™,8"a
67 1303 7.22, 1H, m, overlapped 2, 17,27, 57 127.2 1274 17.52, 1H, m, overlapped 5, 8~
7 - - - 125.5/ 125.7 7.50, 1H, m, overlapped 5, 8, 8”a
125.6
8 - - - 1257 125.8 8.30,1H,m 2,47, 77
8a - - - 1321 1321 - -
Me 20.0 2.33,3H,s 1,27, 3” - - - -
OMe - - - 55.6  55.7 4.08,3H, s, overlapped 47

% Recorded in CDCl, at 600 and 800 MHz (‘H) and 150 and 200 MHz (*C), respectively; data in & ppm (J/ in Hz). ¥ /=8 Hz,

The proton signal correlated with the indicated carbons. “ Ref. 7.



Table 2 Precision and accuracy of the LC-UV analysis of detected cannabimimetic compounds

Linear ) ) Concentratio  Precision Accuracy Retention
Compounds Linearity . )
(pg/ml) (ug/mi) (%) (%) time (min)
10 4.3 -1.8
JWH-251 y=0.033x-0.1838
- 50 0.6 0.4 .
1) 10-500 ¥ =0.9985 20
500 0.3 1.0
10 4.9 -1.9
JWH-250 y=10.0122x - 0.0185
10— 0 2.6 -2. .
@) 0-500 r* =0.9993 > ¢ 8.0
500 0.4 1.1
10 1.3 0.0
JWH-081 y=10.0147x - 0.1045
3) 10-500 2 = 0.9934 50 2.0 -1.3 10.6
500 23 0.2
10 1.5 -2.3
JWH-073 y=10.0149x + 0.094
10-500 50 0.5 -0.4 .
@) 0-50 ¥ =0.9931 0 82
500 0.2 1.7

Table 3 Quantification of detected cannabimimetic compounds in the herbal products 2

Product Form JWH-251 (1) JWH-250 (2) JWH-081 (3) JWH-073 (4)
No. (mg/g) (mg/g) (mg/g) (mg/g)

1 Dried leaf (cutting) n.d. 25.88 +0.64 n.d. n.d?
2 Dried leaf (cutting) n.d. 51.47+2.88 n.d. n.d.
3 Dried leaf (cutting) n.d. 16,90+ 1.79 83.60 +0.94 n.d.
4 Powder n.d. 321.39+8.97 n.d. n.d.
5 Powder nd.  339.68 +£28.03 n.d. n.d.
6 Dried leaf (cutting) 18.89 £ 4.64 n.d. 32.09 +7.49 n.d.
7 Dried leaf (cutting) 3.65+0.81 41.69 £8.07 34.79 £7.18 n.d.
8 Dried leaf (cutting) n.d. 30.48 +0.55 40.07+1.77 29.61+0.78
9 Dried leaf (cutting) n.d. n.d. 47.37+£17.51 n.d.

» Data given as mean + standard deviation, n =3, ® Not detected.

Table 4 Ki values of the detected cannabimimetic indoles and A’-THC to cannabinoid receptor

Ki (nM
Compounds (M) )
CB; CB, Ratio CB/CB,

JWH-251 (1)? 29.0 146.0 0.20
JWH-250 (2)? 11.0 33.0 0.33
JWH-081 (3)” 12 12.4 0.10
JWH-073 (4)® 8.9 38.0 0.23
JWH-018Y 9.0 2.9 3.06
A’-THC? 40.7 36.4 1.12

YRef. 5. Y Ref, 8. ? Ref. 9.



BAEF BB AT & (R - EFRREL X2 TN — A= AR A ISR HEE)
y 1O % R EE

SHEFRHRE BER Ty TREODATEDORTE, R, oVRgERORHR
W EE R k) BE ENEESSEMEENFETEER =k

— WM RIETER T 7 B DR SY 3Hr B OVE A RERIL A O DNA H AR5 dT —
R A% A e ESIERGRMEAMIEATER BT

w7 [EISLIE 3 B AT TET AR SRR RS
WLzl ESCERG RS FEAEN IR AR EEMRET

HREE GEE, FXAF =R MNEEN UTBIEN Ty 7R OWBIER, R Enb0OE RS
RIREEZR > CND, ZNOOBIERT 7 IBICE I ST 5728, ZIETIZ, BIERT Y7 R
WiETOHMER}BIEH A DAI)—=0 7 21T TS, AR T, LRDORZY—=073)
BROFER, B ORMC—IPKRHSNz 1| 8ERICOWT, (LFERS DT R OE A SO
FOMEMEORIES, MGORENR O EITo . ZORKE, {LFEsELTE, MS RTU'NMR 72
E DX B SHTICLY, N-methyltyramine (1), (R)-normacromerine (2), (R)-macromerine (3),
(8)-vasicine (4), harmaline (6), harmine (7), & ORI TS mescaline (5) D 7 DG W% RIE
Lz, 2056, (k& 2, 3, 51%, IR =R FNATIUACEWMTHD. —FF, SHMEWM A O DNA
W EHBHIERAT OFER, Peganum harmala (/~\V~<7), Turnera diffusa (X7 1) Oz, LIRMEHR
T L THEIBIND Coryphantha macromeris CARRIED BV RERL SISV, S hi ks
WMo L, (k&M 1, 2,3 1%, C macromeris \Z, {5 4, 6,7 1, P harmala \ZH KT HRIRKG TH
LIS, ULk, BRICEEhALFER S L, BERIIFEITICIVALH Lo TAEYTEL D
IZFEEEME RO biTe. RREICIE Al 3 UL EOREY R OIRANE ZLNDDS, R,
BIEN T o7 EY C. macromeris LB Z DNBHEY A AR HINIILH TOREFHITHD.

A B

S, FIZAZ—Ro MER T UILEER Y
T OFBILKR, ROENLOEAPERZLL T
WA ZNOEIET HBIER Ty IR T 57
O, HEEOIERELE TIERMENEL, REE
A EOBHBRETHIRNNH LY
WEEEFHRENEEEDEL THRIETHHE
EIEMHIED AL 19 4 4 AbiifTaShiz. 2
TUTHED, SBIER T 7 TG BT DI ER O
FEBTKIBICBAD LT, —F5C, BATOWERIE
TIH BB LR DR WK, BRIEMAAE

TOEMOBIECEIERY, Mzl 2RV,

WhWATEYREIERT v 7 fGLOFBILRA
BOLNTND.

e, ThofRoBERERELZITH
», BE, THERBAEZEV BT, 8FRSO
AN == THRBEEIT > TWAD. KT,
LC-MS Z#i&4T - D5S, HBDORMY
—rpfRHEh 1 BRICEBL, (RFERSD
HEE, FE, R OWMBHEESEDNDEFL
FIOWTERGITEIT o7, B,
B EINHHEM T OMYTEERET D201,
DNA AR S IRT 21T o7z,

UE'IZI'JVA

=



B. BH5E5iE
1. #

FRR 20 FEIZAVF—Fy b ETHRBL T
T HREMIFRBIEN T o 7 R p T Rt B L UT. T
B, ARG OIREY (3 g TR
TSI TV, Fie, DNA HEESIARATIC6E A
U7z Coryphantha macromeris (R4 #&ELTHR
TENE, Bk 21 6 AT E—RubarLT
fEALT-.

2. AFE

Mescaline (TR EITHEL - HIETEHRLIS
O % vz Y. Harmaline % U8 harmine 1
Aldrich #:X Vi A L7-. Lidocaine 1% SIGMA %t
KR L. ZOMEREIL HPLC 7'V — R ¥z
IIRFERFRICHEC b OE Ve, £z, AR
7 4)VHZ—}3, UltraFree-MC(0.45 um, Millipore
&) 2 ATz,

3. LC-MS K& Ut GC-MS 7341 iRt oFa R

RE C mpERIvEy, NEEEYE
(lidocaine, 0.5 pg/mL) #&H §5A%/—/ (10
ml) 2%, 10 HEBFHMHE T 55
nicihtiikz 742 —ABLIZb D% LC-MS,
GC-MS Ziricfit L.

4. LC-MS JITE S
[LC %]

& : Waters UPLC-SQD, # 7 A : Atlantis
HSS T3 (2.1 X150 mm, 1.8 pm, Waters #L54),
BEIHE:A = 0.1% XEKEWE, B = 0.1% X8
(A& )= TEM=NV = 1:1), 7FVxUh
Z&f4:: A/B 95/5 (0 min)-liner gradient- 80/20 (15
min)-liner gradient-20/80 (25 min, 25 min, hold),
FiE: 0.3 mL/min, FEAE: 1 pL, VT AEIR
FRIREE: 40°C HH: FAA—FT7L AR HER
[MS 4]

A AL ESLIE, RPT 4T E—F

~ Capillary: 3 kV, Cone voltage: 30 V, Source
temp.: 120°C, Desolvation temp.: 350°C, Cone
gas flow: 50 L/hr, Desolation Gas Flow: 650L/hr,

Scan mode mass range: m/z 50-500

5. GC-MS HIE &M

4E1E : Agilent #:5 6890N GC K O 5975 MSD,
H7 2 :HP-1MS (30 m X 0.25 mm i.d., fE/E 0.25
pum, Agilent fL8), ¥ ¥ U7 —H X :He, 0.7
mL/min, FEAE AU AR, AR L,
EARIRE 2000C, 77 5B 80°C (1 min
hold) —5°C/min—190°C (15 min hold) —10°C
/min—310°C (Smin hold), /4 {kik:El ik, &
HIZRIREE : 280°C, scan range: m/z 40-550.
6. NMR 347

NMR #{& : JEOL 8 ECA-600, #IEM%HE: 'H,
BC, #E ¥ : methanol-d, (99.96%) (ISOTEC
#H8Y), L% 1D KU 2D NMR HIE&1T 7%,
7. A OREE, FE

FHE (9 glcAZ/—/v (1000 mL)EHZ, #8
BRMMHEITo72. Bohiz A%/ — Vit
(3.9 &7 UE=TKBHRICTHEEM: (pH 10)
LU=, BEBE—F /L (300 mL x 3) CIFESES
EAT o7, IRIZ, BFEE=F L A]ES (913.1 mg)
%4y B HPLC (517 A: Inertsil ODS-3, 250 mm x
20 mm (GLSciences), #ii: 5.0 mL/min, $8)
#H: 0.1% trifluoroacetic acid (TFA)/KIBZ#/7

;= R UIL(70:30)i24HL, Fr.lA-1CIZA B LTz,
Fr. 1A (231.9 mg)#HE, B HPLC (F7 24
Inertsil ODS-3, 250 mm x 20 mm, H#: 5.0
mL/min, #Bi#H: 0.1% TFA KB / T =

s UL @8I2NATL, (ka1 (7.7 mg), 2
(9.8 mg), 3 (8.2 mg), 4 (8.0 mg)Z BAEEL/-. &K1k
EMOILFEEEIL, NMR R OESAREE MS 72
EDBFEARTIVEHT, ROSTHEL O LLERIZ
IVEEL. &4 DILEMDARIINT —H
13, LTORY THA.

Compound 1 (N-methyltyramine): 'H NMR (600
MHz, CD;0D) & 2.69 (3H, s, N-Me), 2.87 (2H, t,
J =174 Hz, H,-1), 3.18 2H, t, J = 7.4 Hz, Hy-2),
6.76 (2H, d, J = 8.2 Hz, H-3', 5), 7.08 (2H, d, J =
8.2 Hz, H-2', 6'); °C NMR (125 MHz, CD;0D)
& 32.5 (C-1), 33.7 (N-Me), 51.8 (C-2), 116.8
(C-3', 5, 128.0 (C-1Y), 130.8 (C-2, 6, 157.9



(C-4"); DART-TOFMS m/z 152.1054 [M+H]"
(calculated for CoH14NO, 152.1075).

Compound 2 ((R)-normacromerine): [oc]i(,) -18°
(¢ 1.0, EtOH); '"H NMR (600 MHz, CD;0D) &
2.73 (3H, s, N-Me), 3.15 (2H, m, H2-2), 3.82 (3H,
s, OMe-4"), 3.84 (3H, s, OMe-3"), 4.87 (1H,
overlapped), 6.96 (2H, br s, H-5', 6), 7.03 (1H, br
s, H-2"); “C NMR (125 MHz, CD;0D) & 33.6
(N-Me), 56.4 (OMe-3"), 56.5 (OMe-4"), 56.6 (C-2),
69.8 (C-1), 110.6 (C-2"), 112.9 (C-5", 119.6 (C-6"),
1348 (C-1), 150.6 (C-4), 150.7 (C-3%;
DART-TOFMS m/z 212.1291 [M+H]" (calculated
for CHysNO;, 212.1287).

Compound 3 ((R)-macromerine): [a]i;’ -44° (¢
2.0, ethanol); 'H NMR (600 MHz, CDCly) &4
2.98 (6H, s, N-Me), 3.07 (1H, br d, J = 12.3 Hz,
H-2a), 3.30 (1H, br t, J = 12.3 Hz, H-2b), 3.88
(3H, s, OMe-4"), 3.90 (3H, s, OMe-3"), 5.12 (1H,
br d, J = 9.6 Hz, H-1), 6.85 (1H, d, J = 8.3 Hgz,
H-5"), 6.89 (1H, br d, J = 8.3 Hz, H-6"), 6.99 (1H,
br s, H-2"); >C NMR (125 MHz, CDCly) & 43.1
(N-Me), 45.4 (N-Me), 55.9 (OMe-3', 4", 65.3
(C-2), 68.2 (C-1), 108.8 (C-2", 111.1 (C-5%, 117.9
(C-6"), 132.2 (C-1Y), 149.0 (C-4"), 149.3 (C-3";
DART-TOFMS m/z 226.1444 [M+H]" (calculated
for C1,HoNOs3, 226.1443).

Compound 4 ((S)-vasicine): [a]F -38° (c 0.5,
CHCly); '"H NMR (600 MHz, CD;0D) & 2.11
(1H, m, H-2a), 2.65 (1H, m, H-2b), 3.67 (1H, m,
H-1a), 3.75 (1H, m, H-1b), 4.80 (1H, d, /= 154
Hz, H-8a), 4.88 (1H, d, J = 15.4 Hz, H-8b), 5.11
(1H, t, /= 8.1 Hz, H-3), 7.13 (1H, d, J = 7.7 Hz,
H-5),7.20 (1H, d, J="7.7 Hz, H-8), 7.26 (1H, br t,
J =17.7 Hz, H-7), 7.34 (14, t, J = 7.7 Hz, H-6);
C NMR (125 MHz, CD;0D) & 30.8 (C-2), 47.5
(C-9), 51.9 (C-1), 72.5 (C-3), 118.2 (C-8a), 118.3
(C-4a), 128.3 (C-8), 128.4 (C-7), 130.5 (C-6),
132.2 (C-4a), 164.8 (C-3a); DART-TOFS m/z
189.1024 [M+H]" (calculated for C;;H{;N,O

189.1028).
8. BRI

#it &%, Table 1 (RTRBEGFHICAZ
—NVCEBEHRLbDEF YT L —al AF
HE—RELT. Fe, NEZEEHE L T,
lidocaine (0.5 pg/mL, final conc.) ZEEAL. &
BT, SRECHRYLESITR{LEmEN
M E OB S FAA e —7 [MHH] O
—ERILNORBREIERLZ. 228, HLE
WD FAA L E—2IZLL TO@EYTHS.
(R)-normacromerine; m/z 212, (R)-macromerine;
m/z 226, mescaline; m/z 212, harmaline; m/z 215,

harmine; m/z 213, lidocaine; m/z 235.

'9. DNA H EELFIfRAT

B 20 mg)FREER CHFIE 2%,
MM-300 (Qiagen)% AV VE#eL7-. L= R
#1235, DNeasy Plant Mini Kit (Qiagen)%Z v T
Iy 7DNAZIMH LTz, Zhasill L T
IDNAIZFETE T DITSTEIR, HERZIADNAD nL-F,
B Qrpll 642 b SEIROD 35 A2 PCREEIE L7~
Z R CREMEORVESEEICLTEREN
T FROTIA~v—% AV, PCREEFRIZEX Taq
(Takara)Z ) U CPCRE G &To /2. 541
Y — DR ERFI R OPCREIERMST, ThT
N FoOo@ED TH S . ITSS, 5-
TCCTCCGCTTATTGATATGC-3’;  ITS-AS,
5’-GGAAGTAAAAGTCGTAACAAGG-3’; trn-S,
5’-CGAAATCGGTAGACGCTACG-3’; trn-AS,
5’-ATTTGAACTGGTGACACGAG-3’; 1pl16-S,
5’-GCTATGCTTAGTTGTTGACTCGTT-3;
pl16-AS,
5’-CGTACCCATATTTTTCCACCACGA-3’.
PCR 44 ; 95°C for 3 min, 30 cycles at 95°C
for 30 s, 52°C for 30 s, and 72°C for 2 min, 72 °C
for 10 min. PCREUSISBEN SHRY TFL > F
VA= NVEAWTRRIED T T4 — KT
ANTPZBR U /=1, pMD20-TX7”7 #— (Takara)
oA r—rarylyr7ra—=2 7%
7z. OO Z—PCRIZL D ADNAKTH DN



R % 2%, BigDye Terminator v 3.1 Cycle

Sequencing Kit (Applied Biosystems), ABI Prism
3100-Avant Genetic Analyzer (ABDZHWT, R
HEFERE Lz, B5NHERSICDN
T, DDBJ/EMBL/GenBank BLASTHRZR % Fl 1)
EmEEEE L.

C. MR
1. 850 LC-MS, GC-MS 73471
RELDAS ) — VAR HIZ DOV T LC-MS 2347
HiTo12el A, b= At Ia~<hd T A
(TIOIZRWT, 2.1, 3.7, 4.1, 4.3, 8.4, 17.1, 17.7
4y (REEER) T 7RO —27 (peak 1-7)H3F8
e (Fig 2). ThbDHh, peak 5-7 1,
%2 DERE UV ATV, REFRER, RO

AARY IO LLBIZ L VZ € HL, mescaline (5),

harmaline (6), harmine (7)&RIEL7z (Fig. 1). &
12, BERBHZDOWT, GC-MS T &4T o7 Flg
3R T I, TIC I BV TR FF IR/ 22.5 4
FERY— (Peak 3)FROOLNIZ. A —271%
T RAANRTIM NI BWT, miz (% relative
intensity) 225 (0.9), 207 (8.1), 192 (7.8), 58 (100)
WA E— I REREI N
2. REE—7OEREE, RE, ROEESHT
LC-MS Z#T TSR EE —7 (peak
1-4) DLFEEEEZRALNITT LD, Zhb
5y D BBEE R ATz, KRG DAZ ) — Vil
WIZDONT, EIROFIEIZHEN ST HEiZ )R L
11V, 4 BOLAY (1-4) ZEBELZ. &S
WL, BRASRTIVEHT, ROSCHME L D ELER
&V, # 1%, N-methyltyramine (1),
(R)-normacromerine (2), (R)-macromerine (3),
(S)-vasicine (4) EEIELE > (Fig. 1). Z0Hb,
LB 2 O3 1%, BIEBRIZIT, Mk
ERETRTZEBNHESh TS > 9 Big, |
O DRHENTR G OOE, [AIRERE M5
bhaibadWw @, 3, 5, 6, ) 12O\, B
TOEHEBEPONITT 57D, LC-MS 2V
TERSWEIToT. Table IR T I, £

Pt oBEHRNT, YRREGRAI
WTRAFREAME (R*> 0.990) ZRL71z. 85
NIEREROLEH LR PORSEEIT
FhEh, 53,18,08, 5.8, 2.1 mg/g product T
Hotz.
3. BHEMEYMA ORIE

T OER, FIFEICEBWLND ornl-F, K

OV ITS FEIREAEAGIZ PCR BEIEL, ZhbniEE
Bo % [E PR B S 7 — # N — AR RSN T
WAELHIE B L. RIS E S oA A
5 DNA ZHiHL, EEROEEIISWT PCR
HEIREZ 1T o7, Bb = BRSNSV THIE
MRFREAT 1oL A, trnl-F R ONTS FEIRO
8 Bk 12 8 VT, Pegunum harmala, Turnera
diffusa LEVVFEMEEZ R RSB RH I,
—77, BEOLREENTZ TBOILFERT DO,
Z2RXFATIALEY 2 KT 3 i, £IZ
Coryphantha BXEY) (FRT B OEFERIE
L CHBtSh TS > 9, LasL, Coryphantha &
IOV, trnLl-F, ITS RO EELFH
T AN =R ZERESR T RNED,
Coryphantha J&XEWY) (C. elephantidens (accession
no. AY545231), C. pallida (AY545232), C.
durangensis (AY545230)) D 3 ETHEIL T
% rpll6 A BB AR R R R A AT o 72 9.
ZDFER, Fig. 4 IR T L5, "D /LI
7~ DNA HEigE¥ ;& L350 3 #&D Coryphantha &
S ORNTIE, mWHERMEIIERD LR
(85%LLF). I, Coryphantha BREWI TAF
DSE[RE T o7 C. macromeris (F14h : Ky F)IZ
OWTCRREIZ, rpll6 A b BB % LR LT &
25, FEEITEVE R (99%)75> BHbT.
PlEozZent, KRB, P harmala, T.
diffusa DI, Aflﬁ/f%*fﬂi?“/c‘:bf%ﬂroﬂ’bf\/ \
% C. macromeris D38, FALTNAZENERIBE
iz,

D. &£
AR TS ENAMEMAR O DNA HEEEY



fRAT DD, V7T 3 O (P harmala, T
diffusa, C. macromeris) WIFTETHIEDREES
niz, —J, RaH RV 7 FED
b2 L, (bE& 1, 2, 31X C macromeris, {t.
& 4, 6,713 P harmala \ZH KT HKIRAHS T
HHLEZLND. o, (LEW6 KU TIXE/T
IR VE—F (MAORLEERERTIZD,
2,3,5LDRFFHERIZEY, ORMEPEDOND
AREME S D, B, RIS THHILEW 5 2,
HENSWEBRIHEINN, ZORFHYEE
ZBiD peyote (Lophophora williamsii) £7213
San pedro (Trichocereus pachanoiver)\Z I3k %
DNA Wi iz iishiahotz. 2ok, ki
YRT ORI EZIRAL THDHD TIIZRL,
HIX REEZ ML TS FREME D RIS T,
¥72, DNA ARSI IRATIC I VAL LigoTe T
diffusa 1%, BIER T 07 THBIZBOT, MFEHE
MHEEXLUCLAINTHWED, ED(LFERS
DWW TIARAREN S, FEBIZONT,
FRDREDLETHD.

LLED I, RELEA DR S I LK
5yt DNA SERABSIFETORE R, R4
FMEENRED N, ARG, MEWMERS
PHRFLC, IRMEYRT (C. macromeris)®
WA BRBASEIEEBEZXLNDH, EIERTY
TS T TORHEHTHA.

E. f&if

BIER 77 MBS HREL TO DR DSy
43H7, ROt DNA SEEESIT AT o7, L
o LT, ARMETZ =R FATIVLEY
(R)-normacromerine (2), (R)-macromerine (3), #k
RS T D mescaline (5)72L 7 OILA N
&z, —J7, DNA HREFFIMRITORE R,
BIER T v/ HBICBWTIRAShDHEY (P
harmala, T. diffusa) \ZHDZ, LIV RT LU
THEILN TS C. macromeris D3HENDHTEH
LMol

ZOIIHT, BELTERBIOXMRERLR,
T RBIENT Y7 O BIL KA GRS
Na7-8%, ML TERLBILL QWKL E R D
5.

F. &%

1) Ono M, Shimamine M, Takahashi K, Bull.
Natl. Inst. Hyg. Sci. 91, 33-35 (1976).

2) Sato H, Sakamura S, Obata Y, Agr Biol.
Chem. 34, 1254-1255 (1970).

3) Keller W, J. Pharm. Sci. 61, 147-148 (1972).
4) Hodgkins JE, Brown SD, Massingill JL,
Tetrahedron Lett. 14, 1321-1324 (1967).

5) Joshi BS, Newton MG, Lee DW, Barber AD,
Pelletier, SW, Tetrahedron: Asymmetry, 7,
25-28 (1996).

6) Butterworth CA, Wallace RS, 4m. J. Bot. 91,
1086-1098 (2004).

F. W53

1. IR

Kikuchi H., Uchiyama N., Ogata J., Kikura-
Hanajiri R., Goda Y. Chemical constituents and
DNA sequence analysis of a psychotropic herbal
product. Forensic Toxicology, accepted (2010).

2. FRRR

iz, NILERET, 5, TER OKA)
BB, aHEL, HEWREENT Y7 BGDK
G353 R CHEM RO B AR TR, B ALK
S8 56 [EIES.

G. FHIFTA HED BAFIRIL
BRIZ72L

H. ¥iriE

FelZ7eL

I RAHEBHE
RelZ72L



N\R 4aN\3a 3
8a N
8 9
2 R=H 4
3 R=Me
MeO NH, —
N
N\ / \
MeO N N
OMe MeO H MeO H
5 6 7

Fig. 1 Chemical structures of compounds detected in the herbal product.
1, N-methyltyramine; 2, (R)-normacromerine; 3, (R)-macromerine; 4, (S)-vasicine; 5, mescaline;

6, harmaline; 7, harmine



UV 280 nm

2.0e-2
00
200 400 6.00 8.00 1000 1200 1400 1600 1800 2000
harmine (7)
3 harmaline (6 TIC
1\ \ \\’f mescaline (5) © \\/
3 A
200 4.00 6.00 8.00 1000 1200 1400 1600 1800 2000
m/z 152
100
¢
0 ARAAA AR SARAE RARAR RARAE RERM IVABALBABAS VAR RAAMU ADRALBAAM LML BMABLAVAM BRABLASABLARAMU ALY
2.00 400 6.00 8.00 1000 1200 1400 1600 1800 20.00
. m/z 212
mesealine (5)
0\"3 2
U LAARE RERAE AARAE RAARE MABLLARAML LALAE RABAS RARAE BAAM AU AAAML MARL AR R4S RAABA MM RANAL OB RS
2.00 4.00 6.00 8.00 1000 1200 1400 1600 1800 2000
m/z 226
3
] A
0 ARAAS RARAE LARAS MALAE UARRE REALE LASM BLEAE RARRE RAAMNLUADAAL SRAME MM RRAR JOALE RAAMUARLAAASLASAAA RAASY )
2.00 400 6.00 8.00 1000 1200 1400 1600 1800 2000
m/z 189
4
:a""I""I"“l""l'h"'l""l""l""l"" MUNE MR IMUAUABARE UAE SAARE MM RS LLAAE RSARE RAARE]
200 400 6.00 8.00 1000 1200 1400 1600 1800 2000
m/z 215
harmaline (6)
0
200 4.00 6.00 8.00 1000 1200 1400 16.00 1800 2000
m/z 213
harmine (7)
°\°
0
2.00 400 6.00 8.00 10‘00; 1200 1400 1600 1800 20.00

Fig.2 Ultraviolet UPLC chromatogram, total ion chromatogram (TIC) and mass chromatograms of the
methanol extract from the plant sample. The peaks at m/z 212, 215 and 213 were identified as the [M+H]"
ions of mescaline (5), harmaline (6) and harmine (7) in comparison with each authentic standard. The peaks

at m/z 152,212, 226 and 189 were also identified as compounds 1-4, respectively, which were identified by

various methods without authentic standards.
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Fig.3 GC-MS analysis of the methanol extract from the plant sample.

(A) TIC of 10 mg/ml of the sample solution; (B) Mass spectrum of the peak detected at 22.5 min
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Fig. 4 Multiple alignments of rpl/6 intron sequences from the herbal product and the plants of
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Coryphantha species. Identical sequences are indicated by (*); gaps (-) are introduced to obtain maximum

similarity.

Table 1 Parameters of the calibration curves and the contents for the five targeted compounds in the
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product

Compound Range (Hg/ml)  Equation Correlation coefficient (+*)  LOD (ug/m)) LOQ (ug/ml)  Content (mg/product)
(R)-Normacromerine (2) 0.05 - 10 y =0.0256x - 0.0017 0.998 0.5 1.0 53
(R)-Macromerine (3)  0.05- 10 y =0.0724x +0.0037 0.9 0.5 1.0 1.8

Mescaline (5) 0.05- 10 y =0.2847x - 0.0017 0.995 0.1 0.1 0.8

Harmaline (6) 0.05-10 y=05838x +0.0258  0.997 0.05 0.1 5.8

Harmine (7) 0.05-5.0 y=12613x +0.0234  0.998 0.05 0.05 2.1

The limit of detection (LOD) and the limit of quantification (LOQ) correspond to concentrations giving signal-to-noise ratios

of 3 and 10, respectively
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