T2 EEELEFBHEMREHDE
(BEER -EEESHRZELX2AI M) YA I ORBERARESR)
IETIRIREE (H30-EZE-—A%-004)
fER PV RUBER B OEEE ARITEEL AERIEEICETIHE

SERRREE
RSV TDERRNEEE ZOFEHOHEEICEYT S5FE

SHEPRE . kiEE (RERRXKFE EYBEFHER)
MEHBNE . FHRIH (RERRBRROERF EERFEH)
MEHNE . BhrREz (RERRBRRHEF £EERFEH)
MEHBNE . BRAEHE (RERMKXFE EYFEFHER)
MEHBNE . ATER (RERMKXFE EYFEFHER)
MEHRNE . FEEHE (RERMXFE EYPEFHER)
MEHBNE : HFNEXE (RERMKXFE EYFEFHER)
MEHHE: BB F  (REEFKFE RYBBRFHARE)
*BRE  IRBRERMFRE SRFHEE

(AREE]

WEAERE, T v b & Wz in vivo R FEER 21T\, SF-CUMYL-PINACA ¥ X O CUMYL-PINACA @
R IRH PICHEH SN2 2 & 22T, SFEEITEME RS ORI O FRE &2 72, 4 SCs (X7
v M v S, Y 7R, & SCs GRS D 24, 48, 72 FEFRRE L7 BB CRE L=,
PRAE LT ICY o NV ATV HEICIL LCMS-IT-TOF i L 7=,

FINET, AEANTOMRBEBRADIZD, € MU TR OLBDELTT v FEHWE
invivo fRIEREZITHo C&7=, 22T, B Ty FOEMRFICETAIEELZHEET A2, & k
fFI7mY—2xn (HLMs) & 5 v RFI 7 v Y —2A (RLMs) % Hl\ 7= 5F-CUMYL-PINACA &
CUMYL-PINACA @ in vitro fHIFEER 21T\, REEEEN O fRIA &tk & 5k 72,

In vivo [REIFEBROFER LV | i SCs & HITIEH TR O Z R SN (—KEBIbIK) 23, #
B BRI TELZEBRH LN LRSI, o, #HEDLS OB O I3 AR T 48 FefE#kiE o
YINVETHEETHYD . B MIBWTHEMOIUZ X0 FHHZEY % R E T X 2 RS RIE S
770

HLMs F721% RLMs % H\ 7= In vitro fGHIEBR TIL, 4 SCs & HIZHINTIE WA HEFR X4, SF-

CUMYL-PINACA Tl tin (RLMs) <ty (HLMs) T W . CUMYL-PINACA Tl tin (RLMs) > ti2 (HLMs)
ThHotz, — 7T B ORIGEEAO/E & 2 OFE X 0 HEE S A MREHRBICEWIZR LT,
HEE SN EERBHWIT HLMs, RLMs & HIZFE LD TH -7z,
In vivo fUHERR & RLMs Z Wz in vitro fRHIFEBROFER O HIIZHOWT, T v MEFHIZHEN Sh
7= FBEREHW & | invitro fCETEBRO FEHMITILICE SCs D—KEBI(LIKTH 7=, LI>L. vivo &
vitro TE— 7 JRIRIGEW AR SN, & 512, in vitro (NI EBR TR L2 V77 A(CLp) XL Y
b invivo (REBRMNORM L7277 VT 7 A (Clw) OFNBRKRENVEWIFERIZRST2, THETD
WLy, P ERPLLREPREINIWZENRHLNE RS TEBY, 7T T ADERIC
DNTELRLRHANBUETH D,

Dbz & XY, SF-CUMYL-PINACA. CUMYL-PINACA (22U, invitro {NEH EBR OFE RN in
vivo & T TR EN D TERFWZEET DL, £/2. b MBI 2 REEIoHEEIC BN\ T
7 v NIz invivo (REBRZ1TO ZERNEHATH D Z L3RRI T,
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A. HIEBE/

falbi K7 v ZIZE ENDRTNIE A F 7 U HH
B T E A F (SCs) ENMBLNTWD,
ENXZ B HOWTIEEIZ L D HHl 2 T> Twn
DI, EOEED— %228 2 T8 E W KR I D
FEUbAE Rk A EHBLT 5, Wb b, T
T o 2R T E =D, F 72, SCs [TRE
BRI R 72 E D AR N G RHRETH S =
ENRFBITEY 2, BEHO SCs RHERIZ I
T, invitro f & invivo {UEHORE R 2IZIT—
BELWZ EHhIEfESNTWb 3, fiE-> T, invivo
B EBRT T VI, EEEOEENIZEIT D SCs X
WAEXLVIEMIZTHTH7-OICEETHD, L
T, MEFDOERICB T HRHMEHONZL, £
ORFT a7 7 A NOEREEHETH 2 &3,
SCs DERZESTITHoETF 2L LTHHTH
HEEZBND, BE, SCs OHIZFKIZ/72->
TEREEDLNTVDEN, WIMIBWTEFZ AN
2 ZHEHT 5 e-liquid F1UCT X KA SCs DIFAE
DHER S TWD, ABFFETIL, Zhve 7 I R
SCs O H1 T, SF-CUMYL-PINACA & & D& HEE
¥'E CUMYL-PINACA % FV 7= in vivo {REHIFEER
BT D, RE(LIRE X O O H AT O
SMAFONZ, B MFX /Y —A (HLMs) &7 v b
7 v Y—2i (RLMs) %M\ 7= in vitro 1RG5
Blickse b Ty FORFEFEEOEWVIZTON
T OfFEIR AT,

SCs IZRFEEINDER T v 7 1E, BT 1>
77 a7 OEBIZED . HExG Hof EE
FDFIE OFFERA~ LR ITE DL, T O
I 2D D, RO LS S ER O
FHBIFRAT XSGR R T v 7R 0 F E1EM % fif
MTDHEEEL D720, FRERNGINE SNDHTEE
W) D FAER SRk O T & BUEA W DR
Bl AFFEOEME L 2D, & 2 TAMET

3. K@ OB FRREZ BB L, RIS
BBIREK 7 v~ N7 T 7 4 —HESHTEE

(LC/MS) Z v, B T8 7 A4 RoRHHEI
7E & (in vitro, in vivo) DEFARIZETHZ &2 BIR
L7z,

B. iRAE
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1. 7 v F&EHWT invivo (RETERR
HFREUZOW T, HFIREZ 7 — 7 VALE L
7= 10 B HED Wistar/ST 7 » b (SLC, HA)
ERV, BYREEEOLEEIRI=2—1 X0
1 %17 > 7= (time point : 0, 5, 15, 30, 60, 90, 120,
180, 240 min), Z DHZRIIEBINZH T A7 —ITA
. HHEERET T3 AT L, Kbk 24,
48, 72 RN |AE A BRAE L T2,
JEAERBUCDWT, BFR &S & 17— T 1
JLER L 7= 10 WO IED Wistar/ST 7 >~ b (SLC.
HA) M=, BmiEaid o 297y, JE
TGO IR Z Sl X TFa—T %
KL T, Yo T VERBUL IR B - 4 BEf% £ T
177,

1-1. in vivo %> 7 )L DYERL

MR-, B ERT 10 O o 7 L& Ik
L, 7o o7% 7L,

REYH > T OAERIZ ST, B 300 pl (2
xLT, B-Z N u=F—8 528 uL %, N
KGIBL LT -T2, DKk, T r=HFU L
1200 pL Z N x CThrZ > 287 L, =L (12000
rpm,10 min) L72D 5, FiF% QuEChERS ALEE L
=4, JUEEFE . 0B (12000 rppm, 10 min) L.
FiE%E 45°C TR L7, BIERTIC 50% 7 &
FN=RULTHEMRLZ 4V Z—ABLTEHD
ZHE Wz,

FAHY L T LD OV T, #{H 0.25£0.01 g
IZxt LT 80%7 & h=h U/l 1800 uL Z¥RM L,
24 W EEIE ChkE LTt 217 o 72 %, Hitix
AL, AR %05 BE (12000 rpm,10 min) L7-
. EIE 900 pL Z i OEL[E L7z, FE L7z
[Zxt LC, 100 mM Y > buffer (pH 7.40) 300 uL
BTNy u=F—F 528uL BRI L, MKy
R 21T > 72, T D%, 7 & h= KU /L 1200 uL
EINZTERZ 2827 L, &L (12000 rpm,10min)
L7=0b, k% QUEChERS ALER L 7=, ALEEf% .,
=050 (12000 rpm,10 min) L, kiE% 45°C T
1w DELE U7z, HIERTZ 50% 7 & =k U /L CTH
WL 7 4 NV H =S L= b O EJEICH N,

2. X7 vy — AWy & iz in vitro AXEHFE
Ex

M O ST Erratico © O 51E Ol —EBk




R&ZMx TiTo72,

K 2T, 100mM Y % buffer (pH 7.4) 900 uL
(2 HLMs ¥ 7213 RLMs #£3&f 0.5 mg/mL (XenoTec,
Kansas, USA), NADPH Regeneration System Solution
A50uL, Solition B 10 uL (Corning, USA), UDPGA
IR 1 mM (Sigma-Aldrich, St. Louis, USA).
alamethicin in DMSO &% £ 10 pg/mL (Sigma-
Aldrich, St. Louis, USA)Z ¥ L, &2&% 990 uL &
L7z,

ZORIKE, S AT LA ¥ a— R LTtk
2 K5 L 705 SCs ZAAIRE 10uM 725 K )T
10 uL #AMNT%, 37°C DKIBTI M ETA > ¥ =
N— ~&{To7,

-
=~

2-1. BREEY- > 7 /R

%4 A LKA B0, 10, 20, 30, 40, 60, 120, 180
53) DIRWK % 200 pL BEECL . WEIEEME T 25
2NN 001 pg/mL (HET, i) #2567
L7 % b=k U IRKE (4°C) & 1200 pL FRINL .,
RWOLZAT ST, o7 d, &
> (12,000 rpm, 10 min) L. _E3% 1100 pL % 45°C
Tt DFLE L S ALEL O 5 & C 100 uL D 50%
T M= NI VIZHEBE# LT, D%, 7 4L
—IEIE L= O & HIEI AV,

3. fREFEERD D D PK /ST A— K —RiH L ik

I maY—ALEEZ YT T A (Cligmia) &
PPN in vitro (UHIFEBROREFZLOFERZ b
CWCHEH L, PRIFEA 2 U7 J A (CLin)
1L CLintmier ZFHWCHEM L7z, FFfjiEEHHL
72 CLine 2V, FFZ7 V7 72 (CLy) ZHHL
72. #t%IX Kevin 6?51k Y & Baranczewski & D
FiE DEBIITO, A LEARKIZoW TR
Table. 1 {250 L 7=,

Invivo fRETEERIC OV T, £ SCs D IR IX

ERREERR L CHIE L7z, & D%, PK fighr >~ 7
RV, 2.3 X=X FETICE TED
TPK NNTA—F—%HEHMN L, B VT 7
A (CLuile) (FMEAM A VER L TP HEH &%
U, M SR E D AUCoa40 TERT Z & TR
Wiz,

4, HyMr SRt
FNENDOERKRT T A4 FBIOREDR
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# D43 HTIZ 1%, LCMS-IT-TOF (Shimadzu, Kyoto),
LC 717 AIZIX ZORBAX Eclipse Plus C8 2.1x150
mm, 3.5 um ZfEH L7z,

BEIFHIZIE, (A) 0.1% formic acid in water 35 X
UYB) 0.1% formic acid in acetonitrile Z V>, 7 F
v hOSEMIE, (B) 0-2 min : 10%, 2-40 min:
10-90%, 40-48min: 10%& L. JHIEH T 48 4y
WCRRE LTz, £72. BT HEEX 40 °C. WElT
0.18 mL/min & L, WEF L TADOA P =r K
(I 5puL & L CTHIE %217 > 72, LCMS-IT-TOF /&,
A A {kiE & LT positive electrospray ionization
(ESD) iE%& vy, HIEELPH % m/z100-700 & L CHl
ExEIToT2, 728, A A4 ZREFFRIT 40 msec. &
Lz, F72. K7V —H%T4 Y b— 3 ViRlE
1 Da & L. JE%k0% 45.0 kH, CID = F/L¥—(%
100 % THIEZIT -7,

5. T — X fiEMT
R#WEZZONDEHE—7 oG onTe
MS2 AT A DOT—H2 K TOMEERETEL
Too Fo, REWITEHRFH O RN O BRI
M LT, BN T TORBWILLLT D HHUE
v i BN B
TS5V HNSIFEIE LR,
DY D FIALARTIX 2V,
TN B —Y— A F DR EE &N
fE2>5 5 ppm #HFHN TH 5,
Ty A FNT Y =Y — A F
VOEEE L LTHEERTRETH D,

® ©Oe

%

C. B
1. in vivo {REHFEER T IS 1 D ARG ZE T O fEAT
LLRl & Coss T 7 X FRERE O
KRB RE SN D Z B> T\5b (Fig. 1
and Table. 2), Z OFER & F#EY > T BRI S
ni-fCEmz k42 & T < manT
W= AREM) (4% SCs D—/KIB(LIR) ZiEERT 5 =
EWTE T, 2D OB K THY & 5%
48 B[ E TR T 5 Z LR ARETH - 72,

2. HLMs & RLMs # V7= in vitro FREHFEERIC
BT B AREEEE O T
b hETy NORBEFEIOREL BT DT




. HLMs 721X RLMs % F 7= in vitro G SEER
EATVREPZR B O i 21T - 7=,
5F-CUMYL-PINACA (22T, R D RIS
b L0 HEE S5 EHR B IR 22 TR S T,
FEARHRR IR IL— KB TE R & IR LB = >
B INVARF VR TH -T2, Lol %
B A LKA NTBT DR EITE DR
STz (Figs.2), £7o, fER SN RE@HE—27 O
BT HIEWVDIHERR S 72 (Fig. 3 and Table. 4),
CUMYL-PINACA 22\ T, fRE DRRIFZEAL,
X0 HEE SN DRI ISR AT ST, &
TR X — ki < e b E 213 v
T“ﬂv VKB T T, L L, BHFA LR A
B DR BATE O DSHERS S 7= (Figs. 4),
HM@&RM@T%Mén%t TITEWVITRD
72> 7= (Fig. 3 and Table. 4),

I:]A u

3.PK /XT A —Kx —BiH L [hilg

B L7 PK /RT A—H—(Z 2\ TiT Table. 5
(ZRCE# L7, 0 (tin) (229 CRLMs & HLMs
DL#E #4179 & . SF-CUMYL-PINACA T tip
(RLMs) < tip (HLMs) Td ¥, CUMYL-PINACA T
X tip (RLMS) >t1n (HLMS)VC“XD o) 71:’_0 SF-CUMYL-
PINACA & CUMYL-PINACA DL Cid HLMs -
RLMs & 12, SE-CUMYL-PINACA O3 R
<. REHEHIMEZ R L CW B ATREMEDN D B,

In vitro fHTEBR & in vivo [EFEBRO L CTlx
CLu? CLit £V &/NS7fE & Ip o7, Y27 U T
?yxmﬁicuwimbfmé< WH¢’R%
e EN D b oD, TOEEITEEE LTK
W2 EDRH BN LT,

D. & =

HEY T HONT, BT R E N
R (— KBREAR) X3 D bR AT
HTHDLZENHLMNEoT-, LvL, #EEY
CVALERIZEA U C, B ORFFRIRRAY 24 FERH
LR ZTORICREIAIEE LT DR84S0,
TR D 2 WRBNERH 5720, SBBRATE1T
STWSMERD D, —FH T, ik 48 K7
NVETHRHEARETH 722 EMB, B MTBWT
HIEMIBE S 48 FEf% £ CRESKY O FFEN
T DA REMEARIR S T,
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In vitro IRBEIEBRIZ XA EEOHETRIZ OV T,
HLMs & RLMs CEERFBHRIRIEWT R ST,
iﬁ;i?ﬁﬁﬂ%ﬂfwvf%\SECUMYLHNACA

—/KE2{ki&, CUMYL-PINACA Tl —/Ki&(k
d;ﬂ\fﬂ&ﬁkéﬂéﬁ/ﬂ“ﬂ? VIKTH D, EWE
RN Te, ZTNHDZEXD, Ty b E
FNT= invivo BT FEBROFE s S RS & B3

KRB EHE L. £Na b MIIMETE 2 TaEME
DR S Tz,
— T, BEA LHRA 2 MBI 5@ EIC

DWTEWVDER SHL7- (Figs.2and4), Z DZE[A]
& LT, RLMs & HLMs ([Z81) B EERIEPEOEN
WHEZOND, BMEENZZ LN DI, 5F-
CUMYL-PINACA TIIM LI 7 v #0645 b
RIS & o RZAGIED & — KL IR R CH
V. CUMYL-PINACA Tl —/KEILIAENS 7 b
KIERRFECTH D, 7 v MTBW T, BRR ORI
JeNE P ED RS TNWEEZ BN, ZOfEE
IZ & > T, RLMs & HLMs OISV T 6
WIRAE LB 2 BivDd (Table.5), ZiLH O
OB DO 2 BERFEORFEIZ OV T, 4% 35
RLBRRNMETH D,

PK /8T A —Z —DHBHUZ OV T in vitro fU#5E
%(MM@&meﬁ%£%ﬁ7U7§yxm
EVWDOHER SNz, RTETOMELY . 7 v b
O EFRFSREP T E A ERE S
WZ & B LRE SR SN D,
R FEETHL EEZL LN, 2, AlifE
H L7z SCs ITMfRBATHER H D | 2-32 /73— R X
¥ NET TS T G IR P S5
EEZONTWD, BT 27 V77 ADlk
BT, invitro (R EBR S D HEH L72 CLy &, PK
fiENT Y 7 M XD B &7z Clio DL 2470,
CLu 78 CLit &9 H/NESUVMEZRTZ 25 50
LT, ARl CLy OF H OB i $-4) bekf
() Z1ELTEHBL, A 78 Lok
BROMRBMHEZE L TV RWED, 20 LX) RsE
BpNAELTEEEZOND,

BN
aff

E. #&
In vivo G5B LV . SF-CUMYL-PINACA.,
CUMYL-PINACA & HICHHH b S - 3
RN, BECHRHETEDZ ENHLMME



ST, o, FED O ORFR T RE T 48 ¥
FRE Y 7V ETHEETHY . B hTH, HEF
ORI L 0 3 % K E T X D A EEME R
e Sz,

Invitro fRHIER LD, v MNFI 7 ey —4tk
t MNFIZ7uey—2AEbic, FERHREK L EE
REWIIFE U CH oz, Invivo 7 VT 72 A in
vitro TR Z V7 7 A XD b REpfEE R L, 2
T invitro 267 VT 7 o A RFEHT AR, I
5 R REECIRIR R BE Lo T2 ®
ThdEEZEZLND, Invitro (RETFEBROFERN D
invivo V> 7 VTR S D EEAGHY 2 R E T
5Tl F, v MBI AREEHOHEICE
WT T v bRV invivo (GIIEBRZ1T9 Z LM
HFRTHDZ ENREEINT,

F. &3k
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ti2 = In2/k tiyo 1 in vitro half-life

[ V]incupation (ML) In2 [ V]ineubation (ML) k : eliminetion rate constant
Clintmicr = k(min™) x = i ]
Plincubation(Mg)  t1o(min)  [Plicubation(Me) [ Vincubation * incubation volume
[ V]incubation(ML)  [Liver](g) [ Plincubation : @mount of microsomal protein in the incubation
CLjy, = k(min™) x x x SF(mg/g) ) ) )
[Plincubation(mg)  [BW](kg) [Liver] : liver size
Q% £, xCL;y [BW] : body size
L, =S fu” wmint
" Q+(F,xCL;y) SF : scaling factor
Cly Q : hepatic blood flow
ER =

., @ free fraction in blood

Table. 1 Equations to calculate pharmacokinetic parameters in vitro

(x1,000,000) (x1,000,000)
1.0 B3-3
B3-4
0.5
B3-1.B3-2
321 37\'5 5F-:)UMYL-PINACA CUMYL-PINACA
0.0

0.0 200 250 300 350  40.0 2.0 250 300 350  40.0

Fig. 1 Combined extracted ion chromatograms of metabolites of SF-CUMYL-PINACA and CUMYL-PINACA

detected from rat bile

Precursor ion Product ions
Parent compound . )
) Proposed metabolic pathway Measured m/z Measured m/z bile feces
and Metabolites . RT(min) .
[M+H] [M+H]
B1 Defluorination+Monohydroxylation + ketone formation 380.1988 26.409 244 262 v
B2 Defluorination+Monohydroxylation 366.2166 26.827 248 v
B3-1 Monohydroxylation 384.2090 26.931 266 4
B3-2 Monohydroxylation 384.2075 27.348 249 266 4
B3-3 Monohydroxylation 384.2075 28.184 233 250 4 v
B3-4 Monohydroxylation 384.2069 28.497 233 250 v
B3-5 Monohydroxylation 384.2086 30.584 266 4
5F-CUMYL-PINACA Parent 368.2142 33.19%4 233 250 4
Precursor ion Product ions
Parent compound ) )
) Proposed metabolic pathway Measured m/z Measured m/z bile feces
and Metabolites . RT(min) .
[M+H] [M+H]
b1-1 Dihydroxylation 382.2120 22.529 248 v
b1-2 Dihydroxylation 382.2122 23.402 231 248 4
b1-3 Dihydroxylation 382.2120 23.838 248 4
b2-1 Monohydroxylation + ketone formation 380.1953 23.620 229 246 4
b2-2 Monohydroxylation + ketone formation 380.1968 24.057 229 246 4
b2-3 Monohydroxylation + ketone formation 380.1985 25.475 246 262 v
b3-1 Monohydroxylation 366.2176 27.002 248 4
b3-2 Monohydroxylation 366.2166 28.584 248 4
b3-3 Monohydroxylation 366.2182 31.530 215 232 4 v
CUMYL-PINACA Parent 350.2218 36.876 232 4

Table. 2 Metabolites of SF-CUMYL-PINACA and CUMYL-PINACA detected from rat bile and their presence in

rat bile and feces
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s N 1 s M 1

(a) RLMs i (b) HLMs -
6 1 M3 1 M3
5 e M 4 5 4 e N4
9 e N5 \ _ e N5
44 - - 1 —=
2 B gNA%I\gYL 2 @ . g—\}%{g\gﬂ-
g3 £ 3
2 , 4
2 @ 2
1 1 4
Sopoe————— 3 t——F—3
0 60 120 180 0 60 . ., 120 180
Time (min) Time (min)
Exact Mass: 366.2176 Exact Mass: 364.202 Exact Mass: 380.1969
Molecular Formula: C,,H,gN;0, Molecular Formula: C,,H,sN50, Molecular Formula: C,,HygN,0,
Exact Mass: 368.2133 Exact Mass: 382.1925
Molecular Formula: C,,H,,FN,O | ] Molecular Formula: C,,H,5FN;0,

Exact Mass: 540.2351 — — —
Molecular Formula: C,gH;,N;Og . .

OH o
//0 o,
=
N N o
o 4 o,
N =
* H

Exact Mass: 384.2082 Exact Mass: 5582257
Molecular Formula: Cg,H,,FN;0, Molecular Formula: C,gH,,FN,Oq

Fig. 2 Production of the metabolites of SF-CUMYL-PINACA (a: using rat liver microsomes, b: using human liver

microsomes) and proposed metabolic pathways
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(x100,000) (x100,000)
5F-CUMYL-PINACA ma1 ™
5.0 4 M3-2 5.0 CUMYL-PINACA
M3l w33

2.5 m2 et 257 mi-2 M2-2

mL-3 M4 s mi-1 n3-2

"z l\ ﬁ ma2-1

M1-1
0.0 ! ! ()(\‘ | ! ! ! \AI\A‘ ' ' . ' | ! ! | ! ! | o'o ! ! ()(\ ' | ' ' ' ' |‘ ! ! ! ' | ! ' ! ' | v ' ! |
0.0 20.0 25.0 30.0 35.0 40.0 0.0 20.0 25.0 30.0 35.0 40.0

Fig. 3 Combined extracted ion chromatograms of metabolites of SF-CUMYL-PINACA and CUMYL-PINACA after

4-h incubation with rat liver microsomes

Precursor ion Product ions . .
Parent compound ) rat liver human liver
) Proposed metabolic pathway Measured m/z . Measured m/z | . )
and Metabolites N RT(min) N microsomes | microsomes
[M+H] [M+H]
M1-1 Defluorination+Monohydroxylation + ketone formation 380.1966 24.634 262 v
M1-2 Defluorination+Monohydroxylation + ketone formation 380.1960 25.678 262 v
M1-3 Defluorination+Monohydroxylation + ketone formation 380.1973 26.409 244 262 324 v 4
M2 Defluorination+Monohydroxylation 366.2184 26.827 248 v v
M3-1 Monohydroxylation 384.2071 26.931 249 266 v 4
M3-2 Monohydroxylation 384.2064 27.348 249 266 v v
M3-3 Monohydroxylation 384.2097 27.870 266 v v
M3-4 Monohydroxylation 384.2077 28.497 250 v v
M4 Defluorination+ketone formation 364.2013 30.271 246 v v
M5 Defluorination+Dihydroxylation 382.1926 29.019 264 v v
5F-CUMYL-PINACA Parent 368.2117 33.194 233 250 v v
Precursor ion Product ions ) .
Parent compound ) rat liver human liver
) Proposed metabolic pathway Measured m/z ) Measured m/z | . )
and Metabolites ., RT(min) . microsomes | microsomes
[M+H] [M+H]
m1-1 Dihydroxylation 382.2141 23.103 264 v v
m1-2 Dihydroxylation 382.2128 23.474 264 v 4
m2-1 Monohydroxylation + ketone formation 380.1970 25.052 245 262 v v
m2-2 Monohydroxylation + ketone formation 380.1979 25.887 245 262 v 4
m3-1 Monohydroxylation 366.2165 27.186 248 v v
m3-2 Monohydroxylation 366.2167 28.763 248 v v
m4 Ketone formation 364.2003 29.041 229 246 v v
CUMYL-PINACA Parent 350.2210 37.021 215 232 v v

Table. 4 Metabolites of SF-CUMYL-PINACA and CUMYL-PINACA following incubation with rat and human

liver microsomes
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Exact Mass: 350.2227 Exact Mass: 366.2176 Exact Mass: 540.2351 Exact Mass: 380.1969
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Exact Mass: 382.2125
Molecular Formula: C,,H,gN,O,

Fig. 4 Production of the metabolites of CUMYL-PINACA (a: using rat liver microsomes, b: using human liver

microsomes) and proposed metabolic pathways

Pharmacokinetic parameter | rat liver microsomes human liver microsomes Pharmacokinetic parameter | 5F-CUMYL-PINACA CUMYL-PINACA
5F-CUMYL-PINACA Rat plasma

Half-life (min) 56.82 67.30 Alpha Half-life (min) 3.88 4.40

CLint (mL/min/kg body wt.) 19036.70 16071.97 Beta Half-life (min) 78.68 79.96

CLy (mL/min/kg body wt.) 19.98 19.98 CLt (mL/min/kg body wt.) 73.61 33.23
CUMYL-PINACA AUC ¢, (min*ng/mL) 7148.76 9774.95
Half-life (min) 24.41 18.39 AUC 240 (min*ng/mL) 6292.17 8708.03
CLint (mL/min/kg body wt.) 44314.94 58826.53 Rat bile

CLy (mL/min/kg body wt.) 19.99 19.99 Claye (mL/min/kg body wt) | 0.92 0.56

Table. 5 Pharmacokinetic parameters of SF-CUMYL-PINACA and CUMYL-PINACA incubated in rat and

human liver microsomes in vitro and rat plasma in vivo
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