W, ~TaEFIEELIEKRTHEEEZLNR
To. ZNbDOT —&b, &% 1 1%, AB-001 D
TRODROVNCTIREDOFERHEES N, &
BHIZ, GC-MS D7 F7 A w34 — (Fig. 2b) &
U DQF-COSY, HMBC, ROE #HP (Fig. 4) 55,
bE% 1 OREEX
N-(1-adamantyl)-1-pentyl-1H-indole-3-carboxami
de(APICA)(IUPAC name: 1-pentyl-N-tricyclo-
[3.3.3.1.>"]dec-1-yl)-1H-indole-3-carboxamide) &
FESNTz.

APINACA (2)IZ 2V T, HR-MS DFERMNS,
APICA ()D CH; PERFEFICEBREIN TS
TEMBHEESNT-. £72, APINACA (2)& APICA
(1)? "H-NMR &% O} BC-NMR A7 L% b4
2L, APICA ()DALR—D VLD AFL 38
W EDVRIB I (Table 1). 512, GC-MS R
RIMUZEBWTC, B—7 1 TRBISNZT7T7 A
UhAAY (m/z 214,293, 307) DRDOVIZ, ©—7 2
TIE m/z 215, 294, 308 (127 57 A MA 2 DN B
ENTZEDD, (LEM 1 DAF LAY 2128
WTERFFICEBRINTWAIEN RSN
(Fig. 2b, 2¢). €~ C, (bEW 21X
N-(1-adamantyl)-1-pentyl-1H-indazole-3-car-
boxamide (APINACA) L # EX -, £7-,
DQF-COSY, HMBC, ROE #IFEDFERI DS, &
DHEIEI RS- (Table 1, Fig. 4). &biZ, 2
> O E 4 # & ( 1-pentyl-1H-indazole &
1-adamantyl-carboxyamide) D#E &% IR BT 57
, T7IRFubr DEAZEHREICELS PC-NMR
DTIANTVTMEOZEERT-. {LEW 2 O
CD;0H H10 BC-NMR #3437 M CD;0D
DIELLERL, £ DEE EKBRICIDRALAE
L 7ME (ppm) LT Fig. S 1TRLZ. 1 HE KDY
2 BHICKEVWEKEFEVZMI, £ €h
adamantyl 20 C-1""4£(0.11 ppm) K UI/VR=
JVE(C-1, 0.07 ppm) TH-o72. 3FBBITKEVE
KFET7H0.02 ppm) 1L, AR —ED C-3)L
F7-13 adamantyl ED C-27/8 /9 LD [RFE TH
D, AU, TIRTahons 3 AN RE

~DEKBHRICHEETHDOEE R LN,
f€ - T, 1-pentyl-1H-indazole @ 3’ {if I
carboxyamide &L TWAHEB L. LA
LORERNS, (bEW 213,
N-(1-adamantyl)-1-pentyl-1H-indazole-3-carboxa
mide(APINACA) (IUPAC name: 1-pentyl-N-
tricyclo[3.3.3.1.>"]dec-1-yl)-1H-indazole-3-carbo
xamide)& R B Z 7z,

£, HHRILEWTHD APICA ()X
APINACA Q)3 W2 FE IARSZEREICRT TS
EEBMMEEETTL%E, RHEETHIERHR
BELTWD D,
ZDMERRI T IARDREE

AM-1248 , AM-1220, AM-2233, CB-13
(CRA-13) , AM-1241, AB-001, JWH-022,
JWH-307 , JWH-030 , N-(5-hydroxypentyl)-
JWH-122 (N-OH-JWH-122)iZ oW\l EIER
Ty 78 (B-H) »oRshizgdy —7s 0
GC-MS BXU' LC-MS ARIMLT —&nbiE
BEHEL, o AR EOEZELEIZIYE
ELT= (Fig. 1, 6-18) . ¥£7z, GC-MS K (*LC-MS
AT MDD, (4-methylnaphtyl)-AM-2201
(MAM-2201), (4-methylnaphtyl)-JWH-022 & O}
AM-2232 LHEESID 3 {LEBAR S
(Fig. 1, 18-21). ZD 3{tLEMDRIEILEHIT
FRETHS.

3. BRHESNERATFTEIARDOIEME

Table 2 |2, ZNETHRIEINIZERAITE
JARBIOKRERO EFEMER S A-THC OB
F¥ /AR (CB-R, CB,-R) IZxHT 28 F0
WEBEF LU TURLEL. SEEFZICR
H&FL72 AM-1220 %2 AM-2233 728, A°-THC &
L TR YBR IR Rtk R T L E b D
iz,

D. (\pé'
ARFFETIL, R 23 FEICEW EiFbhr
T T IANERER AR B LT BIEN Ty 73]
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PN FRAEKRICFE /ARELT,
N-(1-adamantyl)- 1-pentyl-1H-indole-3-carboxami
de (APICA, DX}

N-(1-adamantyl)- 1-pentyl-1H-indazole-3-carboxa
mide (APINACA, 2) O 2{b&WERELZ. $i-,
BB ARAITFTEIARELT, AM-1248,
AM-1220 , AM-2233 , AM-1241 , CB-13
(CRA-13) , JWH-022, JWH-307, JWH-030,
AB-001, N-(5-hydroxypentyl)-JWH-122 (N-OH-
JWH-122) @ 10 (k& EREL, &b,
(4-methylnaphtyl)-AM-2201  (MAM-2201) ,
(4-methylnaphtyl)-JWH-022 % UN AM-2232 L4 E
Ihd 3 {baiRiShiz. SEEORH#MEL
T, adamantyl ZERK O 7INELZH §5 APICA
APINACA, AV R—VERBIOEREICELRS
U7z JWH-307, JWH-030, CB-13 72D EH1Z,
FLWVEREZE T50EMA RSz, €5 T,
SHBROFLNERER THaHMAIFTE/ARD
TSR ASND. IS, AR R, BB
L OSHTHLBIEN 7y 7 &M D0 F AR RS
BT —HThiHEBEZLNS.
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N-(1-adamantyl)-1-pentyl-1 H- N-(1-adamantyl)-1-pentyl-1 H- AM-1248 1-Adamanty-1-pentyl-1H-indol-3-yl
indole-3-carboxamide (APICA)  indazole-3-carboxamide (APINACA)  CagHzaNoO: 390 ketone (AB-001)
Ca4HzNo0: 364 CozH3qN30: 365 Co4Hg1NO: 349

/KO ']\IjNoz O\H\

AM-1220 AM-2233 AM-1241
. o oHonlNoO: 458 CaaHaslN;O5: 503 CB-13 (CRA-13)
CasHasN20: 382 2oHoaIN,O: Gty Oy 368
e
0
N
|
JWH-022
CpqHoyNO: 339 JWH-307 JWH-030
CogHogFNO: 385 C20H21 NO: 291
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§
oY ot
N N &
OH F | CN
(4-methylnaphthyl)-JWH-022 AM-2232
N-(B-hydroxypentyl)-JWH-122 (4-methylnaphthyl)-AM-2201 CasHasNO: 353 CoaHoNLO: 352

CosHosNO,: 371 (MAM-2201)
T2 CasHaaFNO: 373
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Fig. 2. GC-MS analysis of the product A. Total ion chromatogram (a), EI mass spectra of the detected
peaks of 52.85 min (b, 1) and 50.82 min (c, 2).
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Fig. 3. HPLC-UV (a) and total ion chromatogram (b) of the extract of the product A. UV and ESI
mass spectra of peak 1 (c) and peak 2.



Compound 1

DQF-COSY

Selected ROE -~

Selected HUBC ™
S

Compound 2
Fig. 4. DQF-COSY, selected HMBC and selected ROE correlations of 1 and 2

Table 1. NMR Data of Compounds 1 and 2

No.

PINDO-AMA (1) in pyridine-ds

PINDA-AMA (2) in benzene-ds

B“c 'H HMBC? Bc W HMBC?
1 1652 - - 1618 - -
2 130.7 8.14,1H,s 1,3°,3’a, 7a, 17, - - -
3 1126 - - 1393 - -
3’a 1278 - - 1238 - -
4 1224 8.86, 1H, m 3,32,5,6°,7a 1242 8.97, 1H, dd-like, 3,3a,5,6°,7a
J=17.9,1.0 Hz
5 1213 7.36, 1H,td, /=6.9,1.4Hz, 3’a, 7’ 1225 7.07,1H,td,J=7.9,1.0Hz, 3’a, 6,7’
overlapped overlapped
6 122.6 7.34,1H,td, J/~6.9,1.4Hz, 4°,7,7a 126.6 7.10,1H,td,J=7.9,1.0Hz, 4°,5’,7a
overlapped ' overlapped
7 110.5 7.48, 1H, dd-like, 3’a, 5,6 109.1 6.95,1H,dd,/=7.9,1.0Hz 3’a, 5
J=6.9, 1.4 Hz
7’a 1371 - - 1413 - -
17 46.5 3.92,2H,t,J=7.2 Hz 2°,7a, 27,3 49.1 3.87,2H,t,J=7.2Hz 7’a, 27,3
2” 29.9 1.53,2H, quintet, <7.6 Hz 17,37, 4” 29.6 1.60, 2H, m, overlapped 17,3”, 47
3” 29.0 0.99,2H, m 27,47, 57 29.0 0.98,2H, m 17,2747, 57
47 224 1.05,2H,m 27,37, 5”7 224 1.06,2H, m 27,37, 57
57 13.9 0.66,3H,t,J=7.2 Hz 3>, 47 13.9 0.71,3H,t,J=7.2 Hz 37,47
1 520 - - 51.7 - -
2718719 42.3  2.36, 6H, brs 37577, 42.1 2.21,6H, brs e, 3T,
4716”110 47/67°/10
3/5/7” 30.0  1.99, 3H, brs 1 29.9 1.92,3H, brs 17, 47/67°/107
47/6°/10” 36.8 1.65,3H,brd, /<11.3Hz  3”/5”/7” 36.7 1.59, 3H, brd, J=12.4 Hz3”/5”/7”,
overlapped 27°(8/9”
1.57,3H, brd, /=11.3Hz  3™°/57/7”, 1.51,3H, brd, /~12.4 Hz 357177,
27°/87 /97 271879

NH

7.20, 1H, brs

1,17, 27/87/9

6.92, 1H, brs

I , 1”,’ 2”,/8,”/9’”

9 Recorded at 600MHz (‘H) and 150MHz (*C), respectively; data in & ppm (J in Hz). bJ=8 or 4 Hz, The proton signal correlated
with the indicated carbons.’Recorded at 30°C.



CD30H to CD30D
After 15 h (NH to ND)

[ Deuterium shift (ppm)

Compound 2

Fig. 5. Deuterium-induced isotope shifts (ppm) of NH proton for the "*C-NMR signals of 2 in
CD;OD.
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Fig. 6. GC-MS analysis of the product B.
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Fig. 17. HPLC-UV and -MS analysis of the product G.
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Fig. 18. GC-MS analysis of the product H.
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Fig. 19. HPLC-UV and -MS analysis of the product H.
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Fig. 21. HPLC-UV and -MS analysis of the product I.




Table 2  Ki values of the detected cannabimimetic compounds and A’-THC to cannabinoid receptor

Ki (nM)
No. Compounds CB, CB, Ratio
CB,/CB,
A’-THC? 40.7 36.4 1.12
1 Cannabicyclohexanol® 4.73 - -
2 CP-47,497" 9.54 - -
3 JWH-018 9.0 2.9 3.06
4 JWH-073 9 8.9 38.0 0.23
5 JWH-081° 1.2 12.4 0.10
6 JWH-0159 336.0 13.8 243
7 JWH-2009 42.0 - -
8 JWH-210© 0.46 0.69 0.67
9 JWH-122 9 0.69 1.2 0.58
10 JWH-019 © 9.8 5.6 1.75
11 JWH-072 © 1050.0 170.0 6.18
12 AM-2201 2 1.0 2.6 0.38
13 JWH-022" 43 - -
14 JWH-2519 29.0 146.0 0.20
15 JWH-250" 11.0 33.0 0.33
16 JWH-203 © 8.0 7.0 1.14
17 Cannabipiperidiethanone (CPE)” 344.8 674.7 0.51
18 AM-694 9 0.08 1.44 0.06
19 (R)-AM-1241° 280.0 3.4 82.35
— (S)-AM-12417 10000.0 658.9 15.18
20 RCS-4 (NIHS assay) 113.2 114.3- 0.99
21 RCS-4 isomer ¥ ECso: 16.3 uM - -
22 CB-13(CRA-13, SAB-378)" ICso: 15 uM ICso: 98 uM 0.15
23 AM-2233™ 2.8 2.9 0.97
24 AM-1220™ 0.75 1.91 0.39
25 AM-1248 " 11.93 4.80/2.32(human) 2.48/5.14
26 APICA” ICso: 175.0 ICs: 176.0 0.99
[TWH-018 (IC50: 169/593 nM)iZxtLC]
27 APINACA” ICso: 824.0 ICso: 430.0 1.92
[TWH-018 (IC50: 169/593 nM)IZxfL C]
28 AB-001 (JWH-018 adamanty))” ICsp: 927.0 ICsp: 899.0 1.03
[TWH-018 (IC50: 169/593 nM)iZxtL ]
29 JWH-307 7.7 7.1 1.08
30 JWH-030 87 ? -
31 AM-22329 0.28 1.48 0.19

3 Showalter V.M., et al., J. Pharmacol. Exp. Ther. 1996, 278, 989-999.% ComptonD.R., et al., J. Pharmacol. Exp. Ther. 1993,
265, 218-226.9 Aung MM, et al., Drug Alcokol Depend. 2000, 60, 133-40.” Huffman JW, et al., Bioorg Med Chem Lett, 2003,
11, 539-549. © Huffiman JW (2009) The cannabinoid receptors. pp 49-94.” Huffman JW, et al., Bioorg Med Chem Lett, 2005,



15,4110-4113. # WO patent 200128557, Makriyannis A, Deng H, "Cannabimimetic indole derivatives", granted 2001-06-07.
“Wiley, J.L., et al.,J. Pharmacol. Exp. Ther. 1998, 285, 995-1004.” Uchiyama N, et al., Chem. Pharm. Bull. 59,1203-1205
(2011).) Bingham, B., et al.,Br J Pharmacol.151, 1061-1070 (2007).YNakajima, J., et al.,Forensic Toxicol.29, 132-141
(2011).ECsp, [**S]GTPYS binding to rat brain membranes. ” Dziadulewicz EK, et al..J. Med. Chem. 50(16), 3851-6 (2007). ™
Deng H, et al..J. Med.Chem.48(20), 6386-6392(2005)., VWO patent 2002060447, Makriyannis A, Deng H, "Receptor

selective cannabimimeticaminoalkylindoles", granted 2002-08-08, “Griffin G. et al..J. Pharmacol. Exp. Ther285 (2):
553-560.
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GIRRFSERRE BIER Ty T RS DS EDB R, By HT, TR NER O TR
SfRRRgEE e B ESIERG R AR 2R

—RY 23 FEEEFTRIGEETE RN Ty T RSy DRE (2) —
HF ) HER R OF O EH IS DIRIE

WHge A I SR ESCEER G R SERT A S SR E

WREE BERT Yy HBICRET 20K, RESORRAEEDORENNHLHEY B L OHEMIL,
AR 19 FFLOFEIT SV FE B 3D BT, FERFEE ML U THREISIVTNS. T bk, AL 23
FEEICEV EFBNBIERT 7 BEIZ OV T GC-MS, LC-MS BEXU'NMR S#i&1T 7. ABFFE
T, BT IARKRVER AR LI R AN DL DIZOWTHE T2, o O R, Ffit@Ek
RIv 7oL T BlbkEMERELE. BEERELVF ) U FEKELL T,
o-pyrrolidinopentiophenone (a-PVP) , a-pyrrolidinobutiophenone (a-PBP), N-ethyl-buphedrone (NEB),
3,4-dimethylmethcathinone (3,4-DMMC) , 4—methoxy—N,N—dimethy]cathjnone ( N-methylmethedrone) ,
4-methyl-N-methylbuphedrone, 4-methylbuphedrone @ 7 {b-&5#% RELZ. SbiZ, BEERZET5
feE#Y) diphenylprolinol D B/KER{LIATH D 2-diphenylmethylpyrrolidine (2-DPMP) , T BRI (FF
HRBLEE) YEF DB procaine DFFEEK dimethocaine, NMDA S 57 L # 3 = ANR/RI B EDIA Z»
FREKTHIREr ¥ OFE R methoxetamine % [F 7 L, £ D112, methiopropamine,
1,4-dibenzylpiperazine, 4-hydroxy-diethyltryptamine (4-OH-DET) ® 6 {b-&#%&RIELIZ. 1F /) FHE
I OWTHE, KEBEROHREIT 2R, hF /L HUOKBIERZE 7O EENHH. Fiz,
methoxetamine b7 #L DFEETHLHIEND, FRIOEKBIEAZ R T RIREMDHS. SHIZ, 4H
S-S XY, FREETHD methylone KUY o-methyltryptamine (AMT) , [AI¥5#3 pyrovalerone,
faE M TdhD 5-MeO-DALT, PMMA, BETHEEE procaine BMADEIER T v/ il sy LTRSS
7o EENERELT, FHRTEEIERN T v/ 5oy EFRERCHE B Wy7a & O FRL I S 73 [F] Bp 2R
ENDREOFEENRELGROLN. T, WEFLORHESNDELERT v/ s OEE RGBS
DIAHEDEMEHLLTBY, SMOBICERRLELE 2 b,

A BFZEHE B | I A ERET B0, TR 23 R E Gk

SRk 19 4E 4 A X0 TSN ERMHIEIC PO EERT Y 89 BAIZ OV T GC-MS,
X, YRk 23 4 10 AETIZ, 68 {LEW, 1 #E¥  LC-MS BLU NMR A&7 o7, 7238, A
PR EEDEL THESIN TV, ZHUZIE v ANRIERZEE LTS DL &M D534
BOIREEDOFTE BT U, RARELTH  ROREE () KOEIERT v 7 B O im FREH
TIRBIERT 7 BNHIBICHEL, ZOEAILK EICOWTE, FNEFhAREETHHEREL
DEESNTWS. BRI T, FHEERT Yy TWaimn FRER LD Sseti, Thbisto



AR DIPHERICOWNTHET5.

B. W HE
1. AR R OV

VRl 23 EEICA =Ry M L THEALTE
BIERT Y 89 RS (R, By iz i3
A BT L T2, LC-MS OBBFEIC V=T
ER=FT HPLC JL—REHEALE. 2O
DORFEI T RFAR S EER L.

ST FRRHERELT
o-pyrrolidinopentiophenone (a-PVP) & T
pentedrone {% Cayman chemical,
2-diphenylmethylpyrrolidine (2-DPMP) 13 B 5t
&AL, methiopropamine & O* 4-hydroxy-
diethyltryptamine (4-OH-DET) I Aurora Fine
Chemicals, dimethocaine /% LGC,
1,4-dibenzylpiperazine i¥ Aldrich JVIEA L. &
7z, methylone (f3K), AMT (BR¥K),
pyrovalerone ([AIfE#H3#) , 5-MeO-DALT (F5EHK
), PMMA (FEEEM) (X ELEHC RSN TE
FRUT=b D% 53472 iV 2. Procaine 1378 FEU3E
FEE V. BT HEROBRAEIZIT,
Ultrafree-MC (0.45 pm filter unit, MILLIPORE #1
) 2 vz,

2. NMR 5#75ft _

% f& NMR (‘H, "C, HMBC, HMQC,
DQF-COSY, ROE, NOE) ##IEL, #&EDFE
EATofz. IREREHIRES 2%, £, BR
REHIZ O EFEARBHELICENL, HIEICH
vz
[NMR %£%&] JEOL % ECA-600
[BEE] '", P
[HE#B] pyridine- ds, CD;OD, CDCLy (4T
99.96%, ISOTEC #:%Y)

3. GC-MS KX LC-MS 43t R s

B ARFE 2mg) FITIRAEN (20 pb) (A%
—/b 1 ml Z00%, BEABEITV, iz Bk
WTHIERBIE Lz, £z, LERE/RIIEE
FRUTHRBIE L.

4. GC-MS Z3#T et
$E1E : Agilent #8 6890N GC KX T* 5975 MSD, I
Z 2 :HP-IMS (30 mx 0.25 mm i.d., /& 0.25 um,
Agilent #-8Y), &+ V7 —#4 X :He, 0.7 mL/min,
HEANE ATV R, EAE: ] uL, EA DR
BE:200°C, 77 2RE:80°C (1 min hold) —5°C
/min—190°C (15 min hold) — 10°C/min—310°C
(10 min hold), A 1kik El ik, MRHHEEE:
280°C, scan range:m/z 40-650
5. LC-MS 53#rdeft

%E& . [UPLC] Waters ACQUITY UPLC,/[MS]
Waters Single Quadrupole Detector(SQD), 75
Zx: Atlantis HSST3 (2.1 mmi.d. x 100 mm, 1.8 pm,
Waters) , ¥ —R %7 A :Van Guard column (2.1
mmi.d. x 5 mm, 1.8 um, Waters), BEIFEA:0.1%
FWKER, BEHE B:0.1 % FET7Eh=N/L,
75V MR A/B 95/5-80/20(20 min) -20/80
(30 min, 5 min hold), K :190-500 nm, ¥
#:0.3 mL/min, 77 ARE 40°C, HEAE: 1L,
B 74 M A —RT L AR 2R (PDA) BLW
HERHE
HEO &
AF AL =L IR aATL—A hana AL (ESD)
%, 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
6. mIMERE MS ST
$£{8 : [ A4 JE ] Direct Analysis in Real Time
(DART) /[ H &5 #7 & ] AccuTOF JMS-T100
(JEOL )
DART %:/4 : 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 414 : Positive mode, ion guide : 500 V,
reflectron voltage: 950 V, orifice 1 voltage: 15 V,
orifice 2 voltage : 5V, ring lens voltage : 5V,
orifice 1 temp. : 80°C, mass range : m/z 100-1000
H B B IE : PEG600 , W #f i ¥ B



