FRIE R KRRERERICGER Lz, FRE2TOE
GAI V== T Xy b FTA 2= ™ TR
Ba1T\, THC Mtk a el Lo, Wi, AR
ETRYE 11-nor-A9-THCCA DEMEEIT- T,
11-nor- A9-THCCA <° 11-nor- A9-THCCA-d9 ®
TMS FHEEDORA X ¥ VREICLDEEANT b
AT B2 DX 5 TMS FEECFICRE S
D mlz13 LIS H —Fy A Ay (BEEH #HTF
AF) 1R F Y 77 AT A2 (ENH
TI3TA ML) 2EBEERATLTHD
ZENL, ENENDILEMDZ—T Y A
Zxt3 5220074 77 AT AFHTRET
X5, LoT, BLIRLEERY, EEROE
BEEBBRA A =4 7 (SIM) BIETIT>
2o M3BKRBMEMAFR 10 EHROvRA I v~
NI LTHD, (H., BEROKBARHD 11-nor-
A 9-THCCA B4l 1Z > T 1k SCAN BIE (236
Wb TERRE)

C. MIERRR OB £

1DEEY R 11-nor- A9-THCCA o C27
EROVEET LV VIS B HERN TMS FHE L
Db DEBR T, ~A 7 2 H IR ORRSRER
750W10s bR W ERXhotz, BT, &
A - B TOBY T 75 S OLEEREN 2.2~
16.3 ENXTFTYENAENT EBHHBALREZ, X,
T50W10s D<A 7 nEBH 21T o2&, HRE
THE L, HO 750W10s O 217> T HFHE
BILAERRIIE X 2o lz, T EiE, —EO
RAHZ L0, FEERERERETLTNEZEMN
GFinote, v A 7 R E LRWEGED 0W0s
THERNER SN TWHEBE, GC-MS DO
ABIRED 250°CIZ £ 0\ TMS FERLEIR A
TolklEZXLND, 500W90s X 750W60s TH
BRI AR R OW0s DAERRR I VIELS K DR
BBE U, REHE~D~ A 7 n BT, ET
VUUMBAE Y — T — T VDO FRITSLTTYT
M RS Sbmm B LT & T AICEWVWTHE
CERBRTHD Z ERGh T,

BFfLv oy UVREEFHEO~ A 7 o FERHA
750W10s |2 & 5 TMS F#E&{bAgEL, £ — b
7uy 7 (80°C15min) = & % RIAREE
LA, E— T ry s Ll ERED
95.2% T, JA EEMBICEIT R D o Tc, Lo T
BF LV VIS BEELERREIA 1/90 (2T
DAV Y FRBHD,

RH 11-nor-A9-THCCA D EERAKREREE
L. —RE%K

Y=0.02231X+0.00038
187z, RPRE 0.5~50ng/ml OFFH T, A
PR D —FH 0.9996 L BaFpEEE R LD, F
. R20EBY, BERBRTIE, BE 0.5, 10
X 50ng/ml TOEEREIIZENEI 7.9, 1.3
KO 8.2%(n=5)C, HHEZE® (MRE 10ng/ml THI
E) 1% 5.7%n=5)TdhH -7z,

EEEIZ, BEIC LV FERFEER Y GC-MS £E&
TRFEEREZERTD 11-nor-A9-THCCA 2 EE
L7z & Z 5 318ng/ml ThoTe,

U EDOWERRIZEY . ZOKEREFL Y
REFAMETCRPRERBY 11-nor A
9-THCCA OREEM - MBEEN AR L 2o T,

D. &3k
DEAFBRZH MBS (BEES - ERERS
L¥a T b= A U ARAFEFE) R
HIZEY O34T L AN T 2058 R 22 FE
WRSBBE [~ 7 ol E2FA LR o ff
FERBEEYFERCOBRT ) (BEHIEE, Lk
EE)

E. EREEHER
L

F. BF9E5R

FRRR
BRHIRE, 5 = BFLYUEAVERE
KRB ORE N U A F L) VFEERL
BB ORE, BAERERE 132 £ (b
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3. SIMAIEIZLDTRYOTR/ S L (KKERERI0EER)

PIBIA A7, 371.00 (370.70 ~ 371.70): 12013011.D¥datams
4AS 47300 47270 ~ 47370): 12013011 D¥data.ms
160000 ] A#°, 48800 (487.70 ~ 488.70) 12013011.D¥data.ms
] 4%, 380,00 (379.70 ~ 380.70): 12013011.D¥data.ms
1 A7 47900 (478.70 ~ 479.70): 12013011.D¥data.ms
140000 1 A A, 49700 {49670 ~ 49770} 12013011 D¥datams
] 11-nor-AS-THCCA-2TMS
120000
100000 11-nor-A9-THCCA-d9-2TMS
1 80000 ]
2
| 60000
40000 4
20000
0 T T T T M——— T T T T T T Y T T T - T - " T T
15R8--> 4.0 475 480 485 490 495

min



£1. FILEVOEREBEERRUEEISYT AMMF 2 (SIMAITE)

ft&h% SFE RERE(S) BEAFY TRARIMUn/)EBHAFURE

c27 380 4.833 57 57(100) 71(80) 380(1.3)

11-nor- A9-THCCA-d9-2TMS 497 5.011 497 380(100)  479(31)  497(25)
11-nor- A9-THCCA-2TMS 488 5.024 488 371(100)  473(48)  488(31)

#F2. HREBHRUHRZER

HRZEE(n=5) HEZEE(n=5)
taha FHMIRE (ng/miBR)
RE® EE® &BE® EE®
0.5 7.9 166
11-nor- A9-THCCA-2TMS 10 1.3 98 5.7 102
50 3.2 101




EASBHERRRMY S (EES - EEERBSELF a7 b —F 1 = 2RETFREE)
SRR EE

WHFEsHEERRE BRSSO & ot R OSBRI BT S5
MeoEE e BE ENEERLRSEENETARR =R

7y MEFREEIREHRA T E S/ A FIWH-018 X ORI D SHTIZ o>V T—2—

MEES FE, KFREREZERE LA T8/ A FEFRYELS O i@ s A s &
7o TCWD. BARTIE, T 243 BABAETI6FEEOERI T/ A4 RBEEEY & L THH
EhTW5., FEEEH~ T, FBEEY IWH-018 122\, JWH-018 KO 11 FEEOHEERHD
(alkylcarboxy, terminal alkylhydroxy, indolehydroxy &% U} N-dealkylated indolehydroxy {X#{#n) % 4347
e L, #bEmET v MR, BERBHIRMLUT, #HER O UPLC-MS/MS % Wz B 5
WriEERE Uiz, SFE, EBRICARLEDERE LT v NREOEEZRE 2 AT, £46FR
BEIC PR X D R B ER ORI EIZ OV TR 1T o 72,

KBk E2HT 5 DA T v MZ, JWH-018 % 5mg/kg 972 10 B E#EF L CTIEEANE S L, R
AEHI R 514 120 R £ ¢, BEFREHIYERS L0 28 BREIBICERIL /2. REAEHT
B-glucronidase ALEE., pH S DM TIZEV T t-butylmethyl ether % F VN CTHR-IR M HIRIEZ 1T\,
MR 2 BREK[IR T CHRERA &/ —/VZER URIERE L L, BERAHIEREMA L,
T ) WL E AT o o t, IREVEL & AERICALER Z T WRIEREE L L7z, LC-MS/MS 5471, 0.1%
F@}ERTE =R INVDT TP hEHT T, ACQUITY UPLC BEH C18 # 7 A (2.1x100 mm,
1.7um) ZAWTITo 7.

B ORER, BEYEET v MNRPICBWTIE, FIT N-dealkyl 6-OH indole k23 & iz, %
DA IR H 7> & 1% N-dealkyl 7-OH indole, N-pentanoic acid, 6-OH indole % UY N-(5-hydroxypentyl) &3
M & 7223, JWH-018 % 0-24 B RICB W TEBMERBE ENTZOHRTH o7z, —F, BEIR
W T i, JWH-018 (1.49-2.77 ng/mg), N-pentanoic acid (5.32-9.63 ng/mg) K& % N-dealkyl
6-hydroxyindole {5 (0.91-1.63 ng/mg) XIS 7. SEIDHFZETE, N-alkyl iK% O indole
B’EDO—KBILEROA VR BILE LSRRI L TELT, £72, B hE Ty FTIHEE
MEREICENRHD. L L, RMELEMEFEIR L=t MNRF DS H N-pentanoic acid MR IX T ITHH &
NAZERRESNTHAZ ENnD, B MIBWTHEEZP D JIWH-018 O N-pentanoic acid &
%, JWH-018 fEFDF R~ — 0 — |2/ 2 FIREME R S iz,

e hE n, —ERIE B v F =Xy NEICRT BEE
R RRRF  ESLEZES R SEAETTERT £ K7 v ZIRFEHIIFR BB Lz, L, T4E,
EEGARBLETAT AT AT IR =T

A. WFFEE R Ko TREWHEA LIZHEOZHFEICR LEN
R 19 SR IR TR B R BE 03 AT S EHEEET 2{LEWHPEE KT v ZHGIZR D



BIRA~NEFHIZICBB L THNAD. FFlZ, BT E)/
A FEZEFEEIENEEEZ R TERI T E A
R7 o 7Ry AIiciBE L, Whwd
Pk N — TN K DR E SR E et E &
o TWD, ZO1L,2EOMIA v F—3xy MR
BOHIE LT, BHHMICBWTIENTEERNS v
7 B OB A3 ATRE 72 I AT AR SR IE A3 3 L < 18
MLTWa. E£7z, 23 BTN
TURIEN—T7E RS LB 4 19 ABRBRCTRE
EETHRE, o1 FHTREMICRERXE
FINBEE LTS, T TIZEE NS v VRN
ST 5B ONAEEHLEHRE SN
TW5. BARIZBWTHE, FE/R21F 11 Bich v
Fev s a~Fi /s —/ (CCH), CP-47,497 K
JWH-018 D 3 {bEMMERA 8/ A FEEE L
THOTHEEED L UTEBIET ORI T
LIk, Rk 24 4R 3 ABFET, & 16 BEOAMK
AT A FBREEDE LTHBlShTWY
5.

JWH-018 (1-naphthalenyl(1-pentyl-1H-indole-3-yl)
methanone) %, CCH & 3tiz, 2008~2009 &E(Z N
AYVEOEART, TARXSLA) LREEND—EO
HAREMIE Y (L R—T) OEERT v
JRIGIZ, MEBIZERNENTHWDZ EMELHT
wEsh, HRAMCHBE L RolbEMTHS.
FiZ, EOEREBTEA I TS, BIE, A
VEEFLOET DI —m o KE, KE, BRE
CBNT, HF T —DFENTH B, WHESHE
fl S TWAD, JIWH-018 1%, T/ A4 Nk
TH—CBI R CB, D7 NT A=A RTHY,
CBl Lt & —zkt L, A-THC @ 5 %% OEF
% 7~3. Sobolevsky Hi%, GC-MS/MS K}
LC-MS/MS % VT, JWH-018 &AWL DEL
R%E 3 B DRFTEY G ZITY, indole BRD—K
BR{LIR & N-alkyl IEE D A VR ER(LIRE EIZIR
FaLBRHL, REEITIZEAEREBEN 2D
TEEHMELTWA Y, F, Teske HIE, b b

2BV T IWH-018 & HHEM LG 2 W L 7= 354
(JWH-018 50 pg/kg), Hrmif iR i 10 ng/mL
BET, 3ERBICITREET LSS HERT
BILEBRELTHNSEY, B MFIZ Y —2%
FAV 7z in vitro @ phase [ {355k C I3, naphthalene,
indole, N-alkyl ISHELIZIS 1T B —KEBILIKR, =

KE b, ZKBIEZHRE LTS, £
N-dealkyl RDOKE{bR, % LT N-alkyl fIgHD A
VAR BB bR R LT B Y. Moeller & D 7 v
— 7%, IWH-018 fFHE L Bbhvdt F F—t'
Jay ha—VREED D, E—KBLEEO
FOINV a U BBAEERHELTVWA Y £,
N-alkyl {UgE D I VAR ER{LAR, N-alkyl fIEH DK
Ee{tf&, 5-OH indole {&, N-dealkyl 5-OH indole %
AL, EBEOE MREED L 2N b bEHR
BHENDZ E2W|ELTERY Y, IWH-018
DR ~—0—& LT, N-alkyl 5D B VR B8
{LAE KUY N-alkyl IS5 DKERLARICER LT 5.
KEZRBWT, CCH, CP-47497, IWH-018,
JWH-073, JWH-200 Zxt5 & LT, L2343 A
7> Schedule I & L COEEHHIAMATE T
HZEHHY, IWH-018 OREHICEET 2 HET,
ERISMCH 20 1 ERTRELTWS S
FEEE OFFFEICB W THR A 1L, JWH-018 (22
WT, REALAE, alkylearboxy, terminal alkylhydroxy,
indolehydroxy, N-dealkylated indolehydroxy {4
A& 121bEW) (Fig.) 2HHidge LT,
UPLC-MS/MS I & 2 BIFEE K OUR, BEFEH 2>
HOEEMOMBEE BT Lic. TORKRE,
ACQUITY UPLC BEH C18 # 5 & (2.1x100 mm,
1.7um) AWV 0.1% XBEOTE F=hU L
DTIFTVELMEETT, 2{6EWIT 14 50A
WRIFIZHBEL - (Fig.2). F7=, BRI+
bOEMORHIEL, TAh U AEEA R bEL
TRY, RPROEEZREBO 7 VA ) AIE B R
6 DOIEY OMHIEIL, ~butyl methyl ether % FV
TR-EHH A E L TWAZ 2R LE . 44



BEOWR T, MEEBRS L-omEExANT,
EBRIZ JWH-018 285 L7 T v MREOEER
Bha VT, BAERRE PR S B REIE
FORHEWEIC SV THRE 21T 7.
(ff BR 0 OB JE)

B ERIL, EMEERLELELE ST ER
FEA2C L 2MEBEEORRELRT, YFawE
BEOHNZH/T, BE  SHEOBHIZES
WO, Y0 EERFHE R ONEER ERFEOL &
T L7,

B. W%
1. BBk

JWH-018 (1)iZ Cayman ¥t Z{EH L 7. N-T /v
X /LRIBED J1 VR F 2B R UK IR (LR
N-pentanoic acid (2), N-(5-hydroxypentyl) (3), X}
AV R=NVERODANL, 5OL, 6 (LFEIT TALDK
Bt S N
2-Naphthoyl-1-pentyl-2-hydroxyindole (2-OH, (4)),
2-Naphthoyl-1-pentyl-4-hydroxyindole (4-OH, (5)),
2-Naphthoyl-1-pentyl-5-hydroxyindole (5-OH, (6)),
2-Naphthoyl-1-pentyl-6-hydroxyindole (6-OH, (7)),
2-Naphthoyl-1-pentyl-7-hydroxyindole (7-OH, (8)),
7, NEMSHE TWH-018-d9 IS)D 9 L&
Cayman fE2> HEEA L7z, N-dealkyl {£@ indole B%
DAL, SO, 6 ALFETIT T ALAKERL S AR
#t4 2-Naphthoyl-4-hydroxyindole (4-OH
N-dealkylated, (9)), 2-Naphthoyl-5-hydroxyindole
(5-OH N-dealkylated, (10)),
2-Naphthoyl-6-hydroxyindole (6-OH N-dealkylated,
(11)), 2-Naphthoyl-7- hydroxyindole (7-OH
N-dealkylated, (1I2))iFREEK LI b DEFEH L
72 . JWH-018 R OV HEE (R # O % Fig. |
IR LT, BB 0.1 mg/mL X ¥ J — VIR
FIEVERIR E LTCTERR L, MEA X ) — LV THER
L CHRIEC AWz,

B-7 N =& —+¥ (Helix pomatia, 77000 U)

IEFEMEE N OREA L, BEARBA 7 L5 —

(Ultra Free-MC, 0.45um) (X Millipore #H8 % i Ff
L7-. 7k F=F U AVRT0.1%FERIL HPLC A %,
Z DOl I LR S 2 V.
3. B ER

B AR A VY — (Bk) LOBALE
KB DIKRELFT S Dark-Agouti (DA) T v b

(&, 5#4) #FEHALEZ. DA T v bn=3)iZ
JWH-018 (2.5 mg/mL, Emulphor/= % / —/\/ik4¢
AR AK (0.5:0.5:9) ICHEME) % S mgkg 3o
& 10 A g L CRERENE S L. Rk 5aT
CHOEMLDT vy PEHMOELZEHMHES Y
ATHMOERY, ZhEzar ha— L EBE2RE L
L7z. #E#E 28 HiE, BEX Y ER- TR\
EHALCHT AR CTEEBEARR L CREERS
& L7, REEHT, B&5%&, | IR ORHE

- DICANT, BE51% 0-24,24-48, 48-72, 72-120

PR ORZERB L, ST ET—20CTRAFL .
BEABHIOIITESL D, 0.1 % KT 2 URREE T k
UL (SDS) KK, KTE3E, 145HT
BER T Lok, BB LT, 138HI2LD 05
mm BEICHP B> THERALE. 2 br—
DA 7 v FREEHIBARZ A= L — (#R) XV
AL

4. PIEFIE

2% : UPLC-MS/MS (Waters, Aquity-Quattro
Premier XE)

UPLC 4:4F

777 5 :ACQUITY UPLC BEH C18 7 7 4 (2.1x100
mm, 1.7 um, Waters #£8), '— K Z A :BEH C18
Vangard Pre column (2.1x5 mm, 1.7 pm, Waters £t
), BEMHE : A01%XEE, BO.I%XE/T& b=
kU v, A/B0/30-25/75 (10 min, 5 min hold), ¥it
# : 0.3mL/min, VEAE :2ul

MS et

ESI, Capillary: 3 kv, Source temp. 120 °C,



Desolvation temp. 400°C, Cone gas flow 50L/hr,
Desolvation gas flow 800L/hr

Scan mode §%f4 : Pos/neg, Cone voltage 30V, Scan
range m/z 150-500

MRM %44 : Collision gas flow 0.25 mL/min, % D
ZeftFid Table 1 ZH.

5. BBt ik
(1) FREED S DI ORI HIE

FEYE DA 7 v FMRFEE 0.1 mL (2 IS
(JWH-018-d9) # # / — /L& (10 ng/mL urine),
0.1M VU EEFEER (pHS) 0.5mL, B-Z A7 m=
Z—BEWE 50 uL (7,000u) &Mz, 37°CT 1 B
&% L7=. t-Butyl methyl ether 1 mL % X R /LT
v 7 A IXH—TEE%, 10000 rpm T 10 4 fEE
LU, EEZERY, EEK[RTCRE IS, Z
Nz 2EEVIRL, FREIZ- OV T MeOH 100 uL
WL, 74N —AiE%1TV UPLC-MS/MS
OREREE LTz, RFFIZB-I VI a=F—ER
SR D JREFBEHE DWW T b RIS BRIEEZ 1TV,
BIEREE LT,

7B, LFRFUET ORIV n=F—P0m
WK BRE NI v CBERA RO S R
WZDWTHE, RABERR & LB R % VW CHER 21T
o Thbb, BRFEEHIOWCEMEME A 1T
\» (BOND ELUTE PLEXA, Varian #H),
LC-MS/MS D Z % v > E— FIZBWT, RAHER
IZBWTRHENZZ L7 o U RS LR
RIZBWTIIBH S22 W L L.

(2) BEFEI» S ORYOMHIE

s DA 7 v b EERE 10 mg 12 1S
(JWH-018-d9) A % / —/V¥E#K (1 ng/mg hair)
OV IM KER{E7F R U 7 LA¥E#R 0.8 mL 20 %, 60°C
TI1REREL, #ELoBE, LEZHEREICE
Liz. BEZKTHERSEL, FERIGELSHELTE
Hx LRRORBREIZB Lz, RBREIC rbutyl

methyl ether | mL % 0 2 #&-ikfhH 217 > 72, 7%
ST KBICHEBEEZMA PiE»bEEMEE L, BE,
FERIC L CIR-Ii e 217, 1 EE otk e &
R, LT, REEE FRRCHEE L.

6. ZFHEONITICRIT HRHBR, ERRF, &
BEHEHE, BEROEE

PREOVEEES JWH-018 KON 11 FEFADHEE R
W (G 12{LE%) O LC-MS/MS HHTIZBIT 21
HIRA K OEREBRFUITRROBY k7. DA 7
v hary b —VREEHIELEY % 0.1-1.0
ng/mL &7 5 X 22z, kil Uiz Fikicie
HIBEZ 1TV, UPLC-MS/MS £ #7238 T MRM
ra<w b 775 E, FRER SN>3 KU S/N>10
L DR NRBHRE Z B R R OE &R &
L7z, BEFABHZBWTY, DATy har b
—VEERBHI A LAY 0.01-1.0 ng/mg % I % il
HEREZITV, R L TR T,

MRERIEL, DA T > haar ba—/LR 0.1 mL i,
AY N == T TR bR SN LS
#) IWH-018, N-pentanoic acid {£,
N-(5-hydroxypentyl){&, 6-OH indole {&, N-dealkyl
6-OH indole {4} ' N-dealkyl 6-OH indole {& D 1Z #
IR (BeA& B E 0.2-100 ng/mL, N-dealkyl 6-OH
indole {122V NTid 1.0-400 ng/mL) R VIS A & ./
—/VEHK (10 ng/mL) ZMx, Rl L7z HETH
PBEEZITV, NIEEHEICKT 2RO~
EAELL 2 HIERR L7z, WE (ExHEERZ) kO
BEZ, vy bary ba—REE0.ImL i, &
EWERIE % 1.0, 10, 100 ng/mL  (N-dealkyl 6-OH
indole {22V Ti 1.0, 10, 200 ng/mL) @ 3 JEEE
mIL, ISWEREZMZ, SIEOEBRIELFRE
6EITOMYIRLBIE LRI L. B
BEIT I REIC I D EINE &N L 7= &b &
MoBEDEL L TEHLE.

FAEIZ, DA T v by bo—/LEBEZHHE 10 mg
12, A7V —=V T OBV CEREFNLBRE
S Niz{b&% JTWH-018, N-pentanoic acid {4,



N-dealkyl 6-OH indole f& (Fc##EE 0.1-10 ng/mg
hair) ROVIS A% / — VA (1 ng/mg hair) %/
2 CHREREZIERT S & &0, BERUERE (0.1,
1.0, 10 ng/mg hair) ZfEtL7=. ’

228, REOEERE O HHIEIC BT 5 EIX
L, AEEOHMBIEDORFHIR VT, T
ELTHS.

C. WFgeHE R

1. IWH-018 K& OV 7 st S ARG D 1 HH FR SR Je O
TEERA

DA =2 b — VR R OBEREHC AL ED %
WL C, it #fER U UPLC-MS/MS 4T %17
VW, MRM 7 < h7 T AL, ENEINSN>3 K
WSIN>10 & 52 5B/ VR EHRE Z Mt L, &1k
EMOBRBBARVCEERAZRD . TORKE
% Table 2 127/ 7. REEHIIBWTIE, BRERR
1% 0.2-0.5 ng/mL TH Y, EFE&EMRFFIE 0.5-1.0 ng/mL
Thote. £, BEREHIB VT, ZnEh,
0.025-0.05 ng/mg, 0.1 ng/mg T > 7.

2. 7 v MREUEBEZ~Pe S0 5 R#M OERR
JWH-018 DR & L TIE, Fig3 ®_ kX
SHE L7= & 912, monohydroxylation (M1, [M+H]"
m/z 358), dihydroxylation (M2, [M+H]" m/z 374),
dehydration and N-alkyl dihydroxylation (M2’,
[M+H]" m/z 372), dihydrodiol formation (M2”’,
[M+H]" m/z 376), dihydrodiol formation and
monohydroxylation (M3, [M+H]" m/z 392),
N-dealkylation and monohydroxylation (M4, [M+H]"
m/z 288), N-dealkylation and dihydroxylation (M5,
[M+H]" m/z 304), N-dealkylation and dihydrodiol
formation (M5’, [M+H]" m/z 306), carboxylation (M6,
[M+H]' mz372) BECEZBNS. 22T, &
T, B-INrn=F—BNEE LT JWH-018 5
DA 7 v hRHBIZ oW, ER#EER#D O
5y F BB A 4 (m/z 358, 374, 372, 376, 392, 288,

304,306 KUN372) WCEBL, LC-MSMS IZ XY
A== T E {ToT-. £z, T oA 4
voTaE s MM A U ERE L. &5 FEEA
Ao hkE=F— LIfER% Fig. 3 D TFTRIZRT.
Wy 5% 0-24 FERR THMT 24T - 7o 5, A0
FOHHTRIRILEWH T, N-dealkyl 6-OH indole
ERKRHREVWE—27 2R L, £Off, 6-OH indle
{K, N-pentanoic adic &, N-dealkyl 7-OH indole %,
N-(5-hydroxypenty /&3t S iz, £72, REI
IEE o TWAWDS, O, HFFEIER 2.6 2Kk
3.1 SRREIC M3 (IM+H] m/z392, &7 bA
& LT m/iz171), FREFRER 2.1 SR EIC MS

(IM+H] m/z 304, a7 bAF & LT mk
171), $RFFIERT 2.4 HRREEIC MS® ([M+H]" m/z 306,
Tag g b AU E LT miz144) EHEESINLAHR
Hh EICHRE E N7,

—7, BERBHIB T, FRICLT, #E
REHIZHONTLC-MS/MS 2L Y 27 Y —=
TR EAT TR, ROt RawHh
T, JWH-018, N-pentanoic acid {4, N-dealkyl 6-OH
indole AN EICHH &z,

3. T v FRA~D JWH-018 } O\ O PRt &
DA 7 MNZJWH-018 % S mg/kg 24 10 H
HEE L CIEMENE S L, BEBEE% 0-24,24-48,
48-72, 72-120 W¢fE D FR & B B U TR % 8
FE L7c. Fig. 4(A)IZ, b 0-24 BRI O R
H#D LC-MS/MS MRM 7 1~ b 7' J A%&ERLTZ.
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R=COOH N-pentanoic acid (2)
R=0H N-(5-hydroxypentyl)(3)

Indole mon ohydroxylated
2-OH indole (4)
4-OH indole (5)
5-OH indole (6)
6-OH indole (7)
7-OH indole (8)

JWH-018 (1)
Indole mon ohydroxylated

and N-dealkylated (synthesized)
N-dealky 4-OH indole (9)
N-dealky 5-OH indole (10)
N-dealky 6-OH indole (11)
N-dealky 7-OH indole (12)

Fig. 1 Chemical structures of JWH-018 and its targeted metabolites
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Fig. 2 UPLC-MS/MS MRM mass chromatograms (A) and PDA UV spectra (B) of the standard
mixed solution of JWH-018 and its 11 putative metabolites



Possible metabolites [M+H]
358

1 onohydro on
M2 Dihydroxylation 374
M2 Dehydration and N-alkyl dihydroxylation 372
M2"  Dihydrodiol formation 376
M3 Dihydrodiol formation and 392
monohydroxylation
M4 N-Dealkylation and monohydroxylation 288
JWH-018 M5 N-Dealkylation and dihydroxylation 304
M5 N-Dealkylation and dihydrodiol formation 306
M6 Carboxylation 372
l 3922171 /g.g:a:g;e
M3
OH indole
M2 N-pentanoic acid
M2 N5
1!
M1 1 JWH-018
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Fig. 3 UPLC-MS chromatogram (combined with ion peaks of m/z 358, 374, 372, 376, 392, 288, 304,
306 and 372) of the extract from the rat urine (treatment with B-glucronidase) 0-24 h after the last
administration of JWH-018 (5 mg/kg, i.p., Rat 1)
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Fig. 4 UPLC-MS/MS MRM chromatograms of the extracts from the rat urine collected 0-24 hr after
the last administration of JWH-018 (A) and the hair collected 4 weeks after the first administration

(B) (5 mg/kg x 10 days, i.p., Rat 1)

¥ Putative metabolite of dehydration and N-alkyl dihydroxylation except for the targeted metabolites
v Putative metabolites of N-alkyl monohydroxylation except forthe targeted metaboltes

(ng)
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Fig. 5 Time course of the excretion of JWH-018 and its putative metabolites into the rat urine after
the last administration of TWH-018 (5 mg/kg, i.p., n=3)

*2-0H, 4-OH, 5-OH, 7-OH indole N-dealkyl 4-OH indole and N-dealkyl 5-OH indole were not detected in the
urine of DA rat administered with JWH-018.



Table 1 MRM mode used for the quantitative analyses

Compounds Retention time(m‘in) Precursorion  Production Conevoltage (V) Collision voltage (V)
JWH-018 (1) 11.0 342 155 30 30
N-pentanoic acid (2) 6.1 372 155 30 30
N-(5-hydroxypentyl) (3) 6.4 358 155 30 30
2-OH indole (4) 136 358 270 40 . 20
4-OH indole (5) 1.2 358 155 30 30
5-OH indole (6) 84 358 155 30 30
6-OH indole (7) 8.2 358 155 30 30
7-OH indole (8) 8.9 358 . 155 30 30
N-dealkyl 4-OH indole (9) 6.3 288 127 40 40
N-dealkyl 5-OH indole (10) 386 288 127 40 40
N-dealkyl 6-OH indole (11) 39 288 127 40 40
N-dealkyl 7-OH indole (12) 45 288 127 40 40
JWH-018-d9 (IS) 109 351 155 30 30

Table 2 Validation of results of the LC-MS/MS analyses of JWH-018 and its putative metabolites in
the rat urine

JWhotg Mpeanoic ' 2.0H 4OH SOH  BOH T-OH" Prlealyl MBIl Ngealyr 9ol
acid indole indole indole indole indole . . 6-OH indole .
ntyl) indole indole indole
LOD (ng/mL) SIN> 3 0.2 0.2 0.2 05 05 6.2 0.2 0.2 05 05 05 05
LOQ (ng/mL) SIN > 10 05 05 05 1.0 1.0 0.5 0.5 0.5 1.0 1.0 1.0 1.0
1ng/mL 207 58 6.2 - - — 73 - — - 1.7 19.7
Precision (%) 10ng/mL 4.1 11.4 115 — - - 43 - - - 10.2 19.1
n=6 100 ng/mL 6.9 4.0 45 - - - 6.8 — — — - 53
200 ng/mL  — = — _ = - - - = 6.5 -
1ng/mL -3.0 5.7 -16.7 — - — -11.3 - — — -0.3 2.7
Accuracy (%)  10ng/mL -10.6 £0 M5 - - - 80 - - - 0.4 156
n=6 100 ng/mL 15 0.5 1.4 - — — 1.6 — — — — 0.9
200 ng/mL  — = - - = = = e — = 2.3 —
Linear range 1-100 ng/mL r2=0.9947 r2=0.9975 r2=0.9962 — — — 12209951 — - - 1;?3 33’5”2" 12=0.9943

—:Not determined



Table 3 Validation of results of the LC-MS/MS analyses of JWH-018 and its putative metabolites in
the rat hair and drug concentrations in the hair samples of rats collected 4 weeks after the first

administration (5 mg/kg x 10 days, i.p., n=3).

saviots Mo oy 2K L0 SO S08 on Vg ool i & oG

pentyl) indole indole indole

LOD (ng/mg) SIN > 3 0.025 0025 0025 005 005 0025 0025 0025 005 0.05 0.05 0.05
LOQ (ng/mg) SIN> 10 0.1 0.1 61 o1 01 01 o1 od 0.1 01 0.1 0.1

0.1 ng/mg 26.4 19.2 — — — — - — — — 3.4 —

P"’“‘:l%“ (%) {ngimg 11.8 47 N — — 1.1 —
10 ng/mg 8.5 10.3 - - — - — — — — 53 —
0.1 ng/mg -11.7 -10.3 — - - — — — — — 12,6 -
ACC”:;? (%) 4 ngimg 5.2 96 e — — 0.2 —
10 ng/mg 38 -10.1 — - - = = - - - 59 —

Linearrange  0.1-10ng/mg 12=09929 2=0.9794 — - - — 12=0.9958 —
Rat 204+ 020 619+ 038 ND ND ND ND ND ND ND ND 097+ 006 ND

0032?(‘:;;:1‘22)5'" Rat2 149+ 012 532+ 031 ND ND ND ND ND ND ND ND 091+ 006 ND
Rat3 277£025 963013 ND ND ND ND ND ND ND ND 163 004 ND

~: Not determined
ND : Not detected
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