Rk 20 EEEAFBRENRE@EIS
(EER - EEMBELX A M) YA I UORABEMRESEE  H27-BEEE A-—H#%-002)
BREFSY I EIUVEERMEYMOESH T AEDOHEL S L AREIREICEAT MR

SEMRBES

R EFS Y TOREMREIZESRBTO T 71 ILDREITE
HRGER Sy JRITR oML

S1EMIRE . dhEE (RERFKXE RYBERFHRE)
MEGHE . FHREH (RERFR@REWARF 4£EHZEEH)
WEGHE . BR— (KRERFXE RYBEFHRE)
HEGHE . JISERE (KERFXE RYBBFHRE)
WEGHE . BNEA (KRERFKXE RYBEFHRE)
HEHGHE: BB T (KERFKXE RYBEFHRE)
MEGHE . FAER (RERFR@IREWARF £ERZFEEH)
HEGHE . MUEER (KRERFR@IREWARR 4£ERZFEEH)
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(AREE]

WEAREE & CICRRE L72 LCMS-IT-TOF (IC K 28 B/ A K (SCs) OREINE TR Z HIV,
HE D SCs (DT in vitro RIS OfEIA &2 3 A7, 72, GC-MS #H\W\TA > R—/8 1L
(ZT VAR DN EE RO ERY L OHHIXI G Ch D BAMR S A HWT, 7 AI12E 5
Bl & E BT L D BNEDRRR 1T o T2,

RO Z B L7288 Clde MNFI 7 v Y — A LA RERZ W, ZORER, APP-
CHMINACA 1%, %+ & LT, Ml (hydroxylation), M2 (deamination, hydroxylation ),
M3 (deamination) 1 >k 3 2 B S/ AT b 2 Fi >R & 5 2 2 F0ER S 4L, Bl —F 2OV T rE
BVEROIFAED IR S NIz, £, H MBS E LT, M3-G & £ DB EMERO L)
HEE S iz, REVER ORI OFER L 0 BHEEW D D M3, M2 ~ORH ERHHREE T
% T L DHEE S47z, ATHPINACA ORI DI, 6 FEOK —FGEHI K O 2 O
R kT 2 E B EL 2 Ri> A Aol sh, BMEam~DKBEDOZANIZ LD M6
(monohydroxylation) & T8 M5 (di-hydroxylation) D 4 pl 8 ERBREE TH D Z EBNHEE SN,
CUMYL-PINACA (22T b AR OIGIRE 21T\, 4 RO — ARG K O 2 FEO S —FafR
kT A4 A E—r B &7z, 728, APP-CHMINACA, ATHPINACA, &% O CUMYL-
PINACA DS Tintd, 2N 7720257, 72+ 1.1 53 1N46.1+£0.6 50 CTh Y | EHLIL
DEFRIC X D EHEGWEIC BT 2 RN GOz, 6O T =20 LRBRaiT o =Bkl v
v A ORI 2 HEE LTz,

Fo AEEEBNCIB WL, BT AL D08 GC-MSMS ICL D7 aX s A AT FL
DRELAE WD Z LIk | EEEMITIEESNTWDHEM T 8/ A4 RToh 5 FUB-JWH-
018 & W\ 4L b HHI kI G4k Cdo HALE TR S T & ORGSR FHETH D Z & & R LT,

43-



G KT v JIZEEN DRI T 7 v
HPE I e A4 R (SC) FENRE BTN
%o EIZINHIZONWT, FEEEYOIEEIZ X
DRI ZAT - TNDD, HED—H 2 E 2 -5
TEX BRI OFHULEH N HILT D Wb Hef
BFZ o PN CE T BICE R e
A RiZ, RECEDIR 72 & OERRED B
WEETHLZ ERHONTNDHZ b, D
Rtz oL, R e 7 7 A L OiE#H
FEMT 5 L3 SC oERERMIF LT
VAELTHEAThADLEEZLND, £2T
HFoxlx, MR WT, ETH A2 EET S
e-liquid FIZAFTED ERR S AL, 5% B ARIZ B IEA
T HAREMENTETCE RV I Mo SC Th
% 5F-CUMYL-PINACA £ L OZ O¥ELYE
CUMYL-PINACA EDHR A v/ A NEAE
FWT, AREIE QN ARS8 O fig ]
W N

F 72, HlEE OSSR LAY (RIERSE)
RSN T D Z E R DT, Tt
din B OV 3 HORAEFRRBIOREICB W TE
WO EHNT 52 LITMBRORETH D, €2
TWEEEICR| &t B R v 7&KV
MEFRICFRET DD DD —B L LT,
SC & Z DAL E ML & ORI RE 2R )7 DR
FaAio, iz, R L FEEZEREDO N —
TRA~OEMA AT ZEEBIE LT,

-
—

B. iRAE

L iF3 7 vy = linzlWicfRET v 7
kG DG

W) ORI T Erratico.et alV 0 55123
KEEMZ T T 7,

JK 12T, 100 mM U £ buffer (pH 7.4) 900
uL (2, HLMs #&32 £ 0.5 mg/mL (XenoTec, Kansas,
USA). NADPH Regeneration System Solution A 50
pL.  Solition B 10 pL (Corning, USA), UDPGA #£&
JEE 1 mM (Sigma-Aldrich, St. Louis, USA),
alamethicin in DMSO #&JRE 10 pg/mL (Sigma-
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Aldrich, St. Louis, USA)Z ¥R L, 4&% 990 uL
&L,
ZORIEE. 5 BEOT LA v Fax—FL
TR, MRERDEMI T A Rk
FE10 pM & 725 X 512 10 pL @i, 37 °C O
KB TIRME TS o F a2~ FEfTo7,

1-1. B 7 L o /Efl

FHA LKA O, 1, 2, 3R IR
Z 200 uL BEH L, IR YEME T 5 /33
> 0.0l wmL (HET, Eil) 286873257k
=~ UIWAIE (4°C) % 1,200 uL @i L. 1R
nEEIESE T, Bon iR, EmO
(12,000rpm, 10min) L., E{&E%., 50°C TR
B L, BSOS & T 100 ub @ 50% A #
) —VAZTRSR LT, & D%, 0 (12,000 rpm,
10min) 47\, EEE 7 407 —J8E L, T
W,

1-2. PR B A B UE O /ER
REPEEIINIEF <, OB 0, 1,
2, 3 EEMDZ A LRA L MTBTHHETY:
B ARET2Z 08 TERP-TZHDICHE
LCiE, Bl&o, 10, 20, 40, 603D ¥A
LTRA > N ORI AL, AT ORI 515
2T, WEEITo 72,

1-3. S detd:

ENENDERKRI T E A RBLOZED
R D 53 Hr12 X, LCMS-IT-TOF (Shimadzu,
Kyoto), LC 7 7 AIZiX ZORBAX Eclipse Plus C8
2.1x150 mm, 3.5 um ZfEH L7,

BHEIFHIZIZ,. (A) 0.1% formic acid in water 35
F OY(B) 0.1% formic acid in acetonitrile 2 V>, 7
TV FOZEME, (B)0-2min: 10%. 2-40
min: 10—80%, 40-48min : 10%& L. JHIERFH
1348 J3TRRIE LTz, £72. 1 7 AREIT 40 °C,
JEidI% 0.18 mL/min & L, WIEY 7 DA
Y/ FEIZ 10pL & LTCHIEEIT- T2,
LCMS-IT-TOF & . A & v fbik & L T
positive/negative electrospray ionization (ESI) 5%
W IEHPE 2 m/z100-700 & L CRIE 21T -

= S

JEHD



770 2B, A A ERERRIX 50 msec. & L7,
Flo. KTV =BT AV L— 3 iEiE 1Da
&L, BRI 45.0kH, CID =R/ —(3 50 %
THEEIT> T,

1-4. 7 — 2 ikt

T — A iEHTIZIE MetID Solution 1.1 (Shimadzu,
Kyoto) & Metabolizer (ChemAxon, Budapest,
Hungary) ZfiHl L7z, G T/ A4 FD
b A1 5 Z 125D MetID solution
1.1 & 5\ T Metabolizer (2 L - TPl S iu7z1%
T A 77V DmzE, FHEN-E—270D
miz LT D Z LI LD W MR LT,

DIZ HEE SN L 0 15 54072 MS/MS
TITRA L NOT—=F XY ZORBIIE AL
AT E A FHEROILEWTH D Z L &
Ll 7eds, P e & £ 720 HLMs I8
(772 7) oSN LFWEIZHONT
X ZNEBRSN LTz, E72, f44 13 Gandhi & DR
& NTHE EST () TR D ARG Y 7
Ta yH A LRI, ESL () TRLATE TV
7 o ARG REIE. OB G 2T L

Thndh L7z,

2.SC & =D BMARD Gk &

Fig. 5 IR THHKAF— ALY FUB-JWH-
018 KL ONVF D FEMAK 5Tl (Fig. 6) A L. %~
DAL AR 1 2 BRI EIBIC L 0 S B
T JCICRGE L T2 GC-MS %% iV ik
%T%@%ﬁﬁ%%ﬁoto
GC-MS & A : TRACE 1310GC/ISQ LT
(Thermo Flsher 801ent1ﬁcs, Massachusetts, USA),
#1Z 2 : DB-5MS (0.25 mm i.d.x30 m. F&/E 0.25
um, Agilent Technologies, Santa Clara, USA), 7
7 LR 80°C (1 43fREF)—10°C/4r —310°C (12
IR, v U7 A A He(1.0mL/%y), akHE
AR L, REHEA : A7 U v LA A
H{EME : 250°C, NI AT 7—FA ViRE .
280°C, A A UFIRFE : 250°C, A A bk : EL
Cl, RYT 47, EH A A WET—
N T Ve
GC-MS/MS &

: 7890A/7000 GC/MS Triple Quad
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(Agilent Technologies, Santa Clara, USA), 7 7 A :
DB-5MS+DG (0.25 mmi.d.x30 m+ 10 m, f&J5 0.25
pum, Agilent Technologies, Santa Clara, USA), |
EE—F: 70 M A AFr e 2P
A HA Ny, 2V Varmxl¥— (CE): S5,
15,25, 35V, TOMOZEKMAIT GC-MS L[F—&
L7,

GC-MS/MS 1235\ CTIHETA 41k (EDK
WMEZEA A LicB I 27 u s 7 b AU A
Ty oot eiToTc, BEOT Y I —F—A %
VEBREL, HrxDal) Ya X —SAF
kWi lEoneru s A A AT K
IVDFERING BMRZTRT D 2 L & LT,

oo

C. &

1. FAGHY O FE
1-1. APP-CHMINACA X D[R &
APP-CHMINACA (¥ AB-CHMINACA DA Y
TN EER UV S TG A
ot & ThH 5 (Figd), HLMs % 7= in
vitro FRBRIZ & o TH— MR & LT3 fE,
ARG | SRR STz, BOS 3 RE A
O E B AR % X M2 (deamination,
hydroxylation) C& > 72 (Fig.1), 723, Ml (T
IR 1 R E TICBW T OAMER SN TEY
(Fig4). RimD 7 I FHIEIZH T % hydroxylation
DIEFICRWVHETEZ 2 Z MR SN
(Fig.1),
1-2. ATHPINACA &) D [F] &
ATHPINACA X, 7 ¥~ FNEEFF OB
B A4 RThD (Figd), HLMs % A7z
invitro FRBRIZ IV T ATHPINACA X, 6 FEDH
—%mmm%2@®w*mﬁﬁ%ﬂﬁnénto
—FREMWICEA L TiL, 7 &~ T LEDK
MMﬁaﬁmﬁzé:kﬂ%%L\lmﬁm%
D M6 & 2 KERLIRD M5 % 5 2 5 HD R &
= (Fig2), L2aL., 3 7KER{bIR M2 DA pliE:
X MS i L TS E Th o 72, i 3 R o
FRHILMS Th 7= (Figd),
1-3. CUMYL-PINACA (X% DA E
CUMYL-PINACA %, 5F-CUMYL-PINACA X°




CUMYL-THPINACA & FH{EL DO 1E & FF OG5 Ak
B A4 RThb (Figd), HLMs % A7z
in vitro R CILEE — MM 4 FFONZ, 56
FRAGEHM 2 SRS S 7o, SO 3 RefE % o0 =

REE, 1 KEBILIED M3 TH - 7= (Fig3).

2. HHEAWA T B A KO-

YR TCIZIZINETICER I T E A R
OIS, 1575 123 4y L 2D = &
ZH B I L TWwW5b, APP-CHMINACA |
ATHPINACA., CUMYL-PINACA D=8
TN, 77402 57, 7.2+1.1 43, 46.1£0.6 57
T -7 (Figd),

3. FUB-JWH-018 & Z D FEMARDE Rk & 7k
AR L7z FUB-JWH-018 (3) L OF D HE i
KS5HE (1, 2, 4-6) DIRATRIKZ GC-MS ToHT
LizEZA 1 L2, 4L 5DEFE-NENE
NEp-> TSz, ZoZnb, 2-71
FaRUONVEEET D RMERE 3- T LA r
VUNEEAT D RO RIS EN 72
WIZ EBHLNE o, EI v AARRY MV,
1-F7FNEEET D 3 (LAY (1-3) IZITFHK
W77 T 7 A MU BNEBRIE N, 2-F7F
NEEET D 3{LEW (4-6) & OFBILATRET
BTN, 7 v FOFEGNE OB TFA T &
hhot-, Fio. CIv A AT MUT, 6{bE
ML HIEEICHEEILTRBY ., MBI TH -T2,
GC-MS/MS (2 XY m/z 378 7 ) Ih—H—A
A ELTCES—35ViZBW T e b
F AR MVERELIZE A, FERT A
B "NAF L THDmz109,m/z269 & 7Y J1—
Y—A AT D mlz 378 DANKIFREIZFENRN
D B, B OBRINATRETH D Z &M
& E o7 (Fig. 7).
KEANEOH AMEZ R T 57295, FUB-
JWH-018 2 &HTHN\—THREDER KT v
7 8% GC-MSMS Tt Liz& Z A, FUB-
JWH-018 £ &~ T 27 n ¥ 7 M F
AT MIVISHER ST,

D. &%
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fEMR KT v TR TS, BT/
A NIFAHZ 207 <. REMEDMIESPIR
DO SIS WERILNTWD, Ko7,
K@t Emt+ 52 L2k, BRENT-GK
AT A REBHET DO KD
BITWAHN, BT v A RERWER
RIS EVER L TELT, AT
HERIIAE LTS, AU TIE, BEOA
A e A REOMREY ., GRS in
vitro TOHFINH S E 7o 77,

A ELRE L7 3mIcB L COEIERIEE o
W EIS N A ALz, 26 OFEfIZ DN
TULFIZRT,

APP-CHMINACA DOfREHHIIZHBW T, KD
7 X MEEICEB T DKEREA AREERETI R
ELHFETDOICHEDBRNWILTH D & &
ZoND, TORISIE, FFRRICRImICT I Mg
&% FF> AB-CHMINACA 2B\ T HfEs S
TEY Y | ZOESEEICRE ORBZEE CTH
LEEZLND,

ATHPINACA OfGEHIZEEIBIX, TH~ > F
VIO IKBEALD EHE DR NS TH Y
R ~DOFENRRKE W ERE T,
[ B BE L ~ D 7K EE (L A3 th D B AR AL & g
L CHESEICHET T4 5 2 L 1d, SF-AKB-48 % ]
W R ERICBW T LR SN TVND Z
END D KRNI T X~ o F VIR RSB
T A R aoREEETHDL L E
2 bivd,

CUMYL-PINACA O35 (46.120.6 57)i%.
5F-CUMYL-PINACA, CUMYL-THPINACA D1X;
AP (65.143.6 47), (92.8+7.2 43) LV B A,
ZOHHE LT, _UFEED SAL (DAL ~D
TyFRDEART N T FubE T 0B A
IR REHETEDN R L72b D EE X B
oo ZIUIAS B LFHICHBT 26 T e
JA ROEHORBEAEMES T H L CEHER
W THDZEDRBEIND, SHITFERHE
s BIARME &2 FF > . AKB48, 5F-AKB438,
ATHPINACA OREEFEIZ B 6252 L, FHEAME
ERERLI-WEEZTWD,



X512, AElO#FSECiL, FUB-JWH-018 &%
DO BRYEREZ V., GC-MSMS L0557
B "AF U ART FViInG, ZE 2R
DT ETEI LT, fERR KT > 7 0 BRI HT
IZBWT, £ R—VBR SN VR = Vs
FFD SCs OMEEFBIIL, TERD> b HEE DG
IZEVIEFRITATONTELR, A0 X 91
BT 7 v BEREDEA SN IZFHERO®E
AT & SR ORI EI T Ch o 7, HBE
ek E BT L. —ouF ) S RMEEW
[Z2UW T GC-CI-MSMS % W\ =7 » B &
BVEROHHNE, A v &) — VB E R SC (T
DT, GC-EI-MS/MS % Wik BITE D il =
NTNWDEHE00, HEICBWNTIE, +HR7T
T AV M AV OERPBEINTELT,
AL B R A2 E 2 - T ENRES N TE
Too —hH 2 DNEERR LA SRR CIE. O
TV =Y —A F SRR IR,
MS/MS 1EHEGED Z LTk L= Z &2z
T, N—T78EE W REEC b2 52 &
FHEFELTZ, EYBREICKRDILHINDS GC-
MS/MS 3 & - T-AE T, RN E L g
IRIGARER, AHIRRATEEE Kk O AR I 31T
LIMBRAIZIBN T, BAEOIEIZET S b
DENZD,

A
. A

SEIOWFRIZLY, G T/ A4 RO
K777 A Ve IDICERT L Z LM
kt=, A%IE. HLMs & W =iHERIZ L -
T, ZRERBRT Ve ) A4 ROREHEE
O L, BBl B e A4 ROg
P~ — D —(LEW L 720 5 HREW % TR
L. FRVVERR R T v 7 OB
DOFFICET DT DD EHED 5 TETH
Bo FEio, AEESRGUERIIE R OFARER) IR
[CET BT OO E LT, Sl xHn
HHEBAKS T A RO BRMAGRDE1T
& LB, ENTIRIBENHER SN TNDR
HHEEY) (B 7 4 U FERE) BAE RO
MEITO TECTH D,
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JEBR N T > 7 DERGy 3AT TIEEAIERSE O
EHEUEE Y O FTRENEZ B E L > (L& WA
ETHMENH D, FUB-JWH-018 & 7 /LA 1
N VNEEDT v ROFEENLED e D Bk
& & OFARIERSLLIZIE GC-MS/MS 7341 23 %)
Tholz, BEDHTHE M CEEOHIES
P CORFFIFR R N AT b A D —E & BT
5 Z EDRRFEIEDIEIZ D72’ D E& 2 b
Do
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3)

4)

5)

6)

7)
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G, IR —, LA, I e
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10) #hLFEEFRAS, SIAERS, &)1 —, IS &
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=, DHEYE. B e A RONE
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APP-CHMINACA

251

2.0 1

1.5 1

1.0 1

IS ratio

- M2
——M3

—@&— Parent

0 60

120 180
Time (min)

Fig. 1 Time-course changes of the amounts of APP-CHMINACA and its Phase I metabolites
in HLMs preparation Data represents mean + SD (N=3 to 6). Parents (APP-CHMINACA),
mono-hydroxylated M1, mono-hydroxylated and deaminated M2 and deaminated M3 were

detected.
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ATHPINACA

—&— Parent --k--M5

IS ratio

Time (min)

Fig. 2 Time-course changes of the amounts of ATHPINACA and its Phase I metabolites in
HLMs preparation Data represents mean + SD (N=3). Parent (ATHPINACA), tri-hydroxylated
M2, di-hydroxylated M5and mono-hydroxylated M6 were detected.
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CUMYL-PINACA

6.0 7

5.0 1

4.0 1

3.0 1

IS ratio

—&—Parent ——M3
—O—M1 -H--M4
-—k--M2

120 180

Time (min)

Fig. 3 Time-course changes of CUMYL-PINACA and its Phase I metabolites in HLMs
preparation Data represents mean = SD (N=3). Parents (CUMYL-PINACA), oxydated and
hydroxylated M1, di-hydroxylated M2, mono-hydroxylated M3 and oxydated M4 were detected.
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Parent SCs Major metabolites

APP-CHMINACA EEEp M3 ) M2

o] o 0
X AN X AN N OH
M L 77+02
H,N NH HO NH H NH e

ATHPINACA M6 3 M5

o a = o
\/N ] \/N \/N
N b on ™ e\) on dig b 72%1.1
i lj o) \G ;Xj) o o

CUMYL-PINACA ) M3 ) M4

OH o
) j\ N/N\/\/\ & \N/N\/\/\ o \N/N\/\/\
I 46.1 0.6
H H

N\H N., N,

O

Fig. 4 Major metabolic pathways and half-lifes of APP-CHMINACA, ATHPINACA and
CUMYL-PINACA in HLMs preparation Arrows indicates the proposed way of metabolisms.
T1/: elimination half-life of SCs.
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[0)

F\;: e O o OCI O
D &7 O o0

&

N . . . = _F ) - - N
) NaH in mineral oil \\©/ 1) 1.0M dimethylaluminium chloride = __F
indole DMF, it, N, 7 2) naphthoyl chloride/dry CH,Cl, \ 5

zZ. z
o

Fig. 5 Synthetic scheme of SCs

.
O F O o WG

2-tluorobenzyl 3-fluorobenzyl FUB-JWH-018 (3)
isomer (1) isomer (2) (F5EEY)

2-fluorobenzyl 3-fluorobenzyl 2-naphtyl isomer (6)
2-naphtyl isomer (4) 2-naphtyl isomer (5)

Fig. 6 Chemical structures of FUB-JWH-018 and its regioisomers

_ (a) 2-fluorobenzyl isomer (1) _ (b) 3-fluorobenzyl isomer (2) _ (¢) FUB-JWH-018 (3)
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2 (d) 2-fluorobenzyl 2-naphtyl isomer (4) 2 (e) 3-fluorobenzyl 2-naphtyl isomer (5) 2 (f) 2-naphtyl isomer (6)
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Fig. 7 Product ion spectra of FUB-JWH-018 and its regioisomers detected by GC-MS/MS
at precursor ion m/z 387 with 5V CE
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