HERT, 1454 (L& B IEES L. L
ML, KIREL THT 2 B fER R Z v 7 /R
SELUTREESNDZENEIRIND. Rk 26 4F
EAFE RIS NI BN T > 7 /4y O
BEZDWTIE, AREZETHBRHREL TS
[9,10].

SHIZABSETIE, EIZ :PESZ 26 FESFER
FIZAFLSERRN T 488 BLFHIZ-DWT GC-
MS, LC-MS, HR-MS BL U NMR HHraiT-o7.
FORER, FHRBAERNT Y7y L L TRE
L7z 27 (LB oW THE 5.

B. #FgEHE

FIZFERR 26 FEERPLIZAFLERIT S
488 BIHIZOUWT GC-MS, LC-MS Z#Tr&E1T-
7. ZOW, REDO BB EES RN EE
{bEzBEEL, RIEEITo/z. Fi, BN
HOLDIZOWTTEREEL, RELEZ.
1. AR R ORI

FIFERL 26 FEBRFICAFLUBREN T
SRR, R, IR EIE T — MR
L) RO L. Z09h, REETIE, 19
FEFE ORI (A-S) F D27 bA M (compounds 1—
27) DF —ZIZONWTERE L. 85 A-E, G-J,
M-0, R I3z Ew R, & F, K, L 1X2h e
NEIEBHER, BERR, BEHERTHY,
g P, Q, S ITENENEAIRK, BRIKE, R
BIRAETH 7. LC-MS OBEMEICAWT &
r=R)Lix HPLC 7L —FR&f AL, 2Ot
ARI IR R AR L. T AEREL
T, Cayman Chemicals (Ann Arbor, MI, USA)
FVBEALEREE RV, £, TomobE
Wi, ENLAHFIZRWT NMR K OY HR-MS )
LTV RIELICbOE AW, &7 —XDFEM
A ERIETD.

HHHIRR DBEAH8IZ1X, Ultrafree-MC (0.45 um
filter unit, Merck MILLIPORE #t-81) % Fu /=,
2. MS HIERREOFRIE

TSR 1T~y —THRILLT 10 mg,

SBULET 1 me, EHRBUENT 20 uL AL,

MeOH I mL Z/02 THEERE T 10 &M E(T
olctk, SHITEABZITV, NEWZ DRV
THIERBIE U, F72, RN E EARL TH
Wiz,
3. GC-MS et
JEE : Agilent #18 6890N GC K UF 5975 MSD,
71525 :HP-1MS (30 m x 0.25 mm i.d., & 0.25
um, Agilent #H8), ¥ U7 — X X :He, 0.7
mL/min, JEAE A7V RZ, FEAE T L,
HEADIRE :220°C, #T L8 :80°C (1 min
hold) —5°C/min—190°C (15 min hold) —10°C
/min—310°C (15 min hold) , A4 AkiE EL i, b
FTUAT =T A REE :280°C, scan range: m/z
40-550
4. LC-MS ottt

& & : [UPLC] Waters ACQUITY UPLC, [MS]
Waters Single Quadrupole Detector(SQD) , 5
2 : ACQUITY HSS T3 (2.1 mm i.d. x 100 mm, 1.8
pm, Waters) , 7 —R#%Z 2 Van Guard column
(2.1 mmi.d. x 5 mm, 1.8 pm, Waters) , BEIFH A:
0.1% FEIKEIK, BEIMH B:0.1 % BT &L
=RV, TV R (1) A/B 65/35 (4-min
hold)-35/65 to 25/75 (4-16 min)-10/90 (16-17 min,
6 min hold), (2) A/B 95/5-80/20 (20 min) -20/80
(30 min, 10 min hold) ; BIE # & :210-450 nm,
FiE 0.3 mL/min, 7T LR :40°C, EAE: 1
pl, B 7+ M A — R T LA H 88 (PDA)
BIOVE SRR
FEERA T JARRSRE (1),
TRIEEIT -T2
HESIRNE
AF AL =L ha ATV — A4 1K (BSD 5,
Positive and negative mode , Desolvation gas
flow: N, 650 L/h, Desolvation gas temp.:350°C,
Cone voltage:30 V, Capillary voltage:2500 V,

T OfIE S (2)

scan range : m/z 120-650

5. ESRREE MS ST
LC-Q-TOF-MS
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ZE1& : Acquity UPLC and Xevo QTOFMS (Waters,
Milford, MA, USA), #7 ..: ACQUITY UPLC
HSS C18 column (150 mm x 2.1 mm i.d., particle
size 1.8 um; Waters), ZEfH A:5 mM FEET
E=U LK, pH 3.0), BEIFE B:0.1 % ¥E
TER=NL, 7TV 87% A/13% B
(0.5-min hold) to 50% A/50% B (0.5-10 min), and
up to 10% A/90% B (1015 min, 5 min hold).
FEE R 1210400 nm, & : 0.4 mL/min, 77 A
BE:50C, IEAE: 1 pL, B 74 A4 —
RT7 LA % (PDA) BLOVE Bk s
HE SR
A+ AL =L I b AT L — A4 AR (ESD) I,
Positive and negative mode; Ion source
temperature, 120°C; desolvation gas, nitrogen at a
flow rate of 800 L/h at 400°C; capillary and cone
voltages, 3000 and 30 V, respectively; collision
energy, 27 V; mass spectral range, m/z 50-1000.
Leucine enkephalin (m/z 278.1141 and 508.20783
([M+H]+)): a substance for lock mass ions during
the measurements.
6. NMR JIE
NMR ZEi& : JEOL % ECA-600 F£7-1% ECA800
B ERZRE:H, BC, I E B chloroform-ds
(99.96%), methanol-d; (99.96%), methanol-ds
(99%), pyridine-ds (99.96%) and dimethyl
sulfoxide (DMSO)-ds (99.96%) (ISOTEC #1#L) .
£-F& NMR ("H-NMR, 3C-NMR, heteronuclear
multiple quantum coherence (HMQC),
heteronuclear multiple-bond correlation (HMBC),
>'N-HMBC, HH correlation spectroscopy (HH-
COSY), nuclear Overhauser effect (NOE)HIE %
117,

C. R -BE ,
SHEAT I fERR T 7B ON, RMOK
SBRHISN RO FRR B EELT
27L& [6 EOERI T E /AR (1-6), 16
FBONTF /o RICEY (7 -22), 3 OT7oxF

NTIRIEEY (23 - 25), T 2 BO(LE
¥ (26, 27) #REIELE (Fig. 1). L&z
WTIE, o SRS L OBEELEICIIRIEL
7z. SEIEELIALE Y OREEIL Fig. 1 [TRL,

BN Ty 7 8l (A-S) O MeOH 1 H BB
GC-MS, LC-MS ¥ —#% Fig. 2-20 \Z7RL7Z.

1. REEBRRT YRS DRIE
L1, REEBRRZ Y7 /Sy (1, 7, 26) DEIE
fERRR Ty 7 85 A O MeOH fHFEID LC-
MS KON GC-MS Bt DAT LT —H 3%
ZHFig. 2 \TRUIz. M OfE R, 3 DOFRM
v—7(1, 7, 26) EHENTZ. GC-MS BIW
LC-MS AXIMLT —EDpiEEEHEEL, o
AEREOERELRICEY, ZhEn, G
T /A PX-1 (1), BF /2 %AbE Y oa-PNP (7),
Methoxphenidine (2-Methoxy-diphenidine, 26) &
B L7~ (Figs. 1, 2). 2-Methoxy-diphenidine (26)
I%, NMDA ZRRF ¥ 2N T ayli—ThodY
=D (FeEEY) OFEEThHoT.
1.2. REERRT 7 /sy (2) DRIE
fERER Ty 785 B © MeOH fhiHFEID GC-
MS KO LC-MS S #TDAT LT —4 (% Fig.
3TRL. MO OFER, 1 DORME —708
BHEIZ, Ry —27 2%, GC-MS BLULC-
MS ANV T —EhbigE&EEHEL, SHTH
T DEFELBICLY, G TE /AR 5-
Fluoro ADB-PINACA (2) &[RIEL7=(Figs. 1, 3)
1.3. SREEBRR T 7 R4y (3, 4) DFIE
fERR Ty 7 8 C 0 MeOH HiHiEEl O LC-
MS KT GC-MS 53t DAT V7 —214 Fig.
4 |\ RLTz. Mg ofEs, 2 20— (3, 4)
RSN, GC-MS BLU LC-MS A7 ML
T—ELIEERHEL, o AELREOEE
H#gic kD, AT e /A ADB-CHMINACA
(MAB-CHMINACA, 3), 5-Fluoro-ADB (4) L[
7E L7z (Figs. 1, 4). ADB-CHMINACA (MAB-
CHMINACA, 3)i%, BT/ AR7Z 56 (CB1-
R 258 77728 Fntk (Ki = 0.289 nM) 2 H
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THZEPRESNA TS [11],
1.4, REBEER T4y (5) DFIE
fERRR T 7 85 D O MeOH HhHFEND LC-
MS KO GC-MS ST DAIMLVT —4 (X Fig.
5 1ZaRL7z. Mgt OfE R, BEae —2rLL T,
4Fluoro-o-PHPP,
4-Methyl-a-ethylaminopentiophenone, QUPIC N-
(5-fluoropentyl) analog [SFluoro-QUPIC, R3]
PRSI, 1 SORME -7 BHEz. F
e —7 (5)1%, GC-MS BXLUN LC-MS A~k
NT = ADLEEEHEEL, ST AEREOE
BELLERIZ LD, BRI T /A SDB-006 (5) &
FEL(Figs. 1, 5). KXMbEW (5) 1L, 1T v
JAR?ZZZAR (CB-R) WX B8 FuME (ECso =
19 0M) ZH T H5ZENHESNTVD [12],
1.5, SREVEBRN T > 7 R4y (6) DIRIE
falfRR 77 85 E @ MeOH fiizE D LC-
MS KT GC-MS Z3#HTDAI LT —H X Fig.
6 IIRLTZ. M ORER, SR T E /AR 5-
Fluoro-ADB (4) LEHIZ, SRAE —7 (6) MR H
Shic. SREE—7(6) 1%, GC-MS BLU'LC-MS
ARG T =B EEEHEEL, 40T RS
EDOEBEILEICEY, BT E /AR MA-
CHMINACA (6) &RIELZ(Figs. 1, 6).
1.6. REEHERNT Y7 E Sy (8, 9) DFEIE
BTy 7 8l F O MeOH HiH#EI D LC-
MS KO GC-MS 3 DARI LT —# 3 Fig.
7RI, BT ORGSR, 2 DORME—2 (8,
9) BRHENIZ. GC-MS BELLC-MS ATk
T = EPLIBEEHEEL, ST AEREOE
BHEIZ LY, BF /2 RIEEY 4-Fluoro-NPP
(8), MDPH (9) t[RIEL=(Figs. 1, 7). &IV
THHEEREN DAY Th-oT-.
1.7. REEBRRN > 7 R4y (10, 11) DOIFIE
fEMR 7 85 G O MeOH HH kLD LC-
MS KON GC-MS S Hr DRI LT —&1T Fig.
8 WRLTz. Mg ofER, By —2L1L T,
3,4-Dimethoxy-0-PHP, 4-Fluoro-o-PHPP, i ik
D PX-1 (1) BHENDEEHIT, 2 DDOFRmE

—IPRHEN=. ZOFRME—7 (10, 11) 13,
GC-MS BLLC-MS A7 LT — 2 b
EHEEL, ST AEREOEELEIZLY, 25
/v RAbEW :5-DBFPV (10), 4-Fluoro-POP (11)
& [F 7€ L 7= (Figs. 1, 8). 5-DBFPV (10) %,
benzofuran ‘F¥5&EH T 2812725 /R bE
<Y, 4-Fluoro-POP (1)L BIEE E4L D1k
EWThotz.
1.8. SREVERN T/ a4y (12, 13, 14) DFEIE

fERRR T 7 8 H © MeOH i EEND GC-
MS KO LC-MS ST dDA~IMLVF — 41T Fig.
9 \ZRLTE. M ORER, 3 DORIE— 75
&N, ZoRmME—27 (12, 13, 14) 1%, GC-
MS BEOLC-MS AT MLT —Z bk 2
EL, ST REREOEFELRICED, hF
#1tE&Y) 4F-0-NEP (12), bk-IBP (13), bk-IVP
(14) L[EIEL7=(Figs. 1, 9). 4F-a-NEP (12) i3a
FE 8 Y, bk-IBP (13), bk-IVP (14) 1L,
indane ‘BHEAEE T HH e hT /o RILEWMT
P
1.9, REMERRZ > 7 R4y (15) DFRIE

fafER 77 85 1T O MeOH flIHFEID LC-
MS KO GC-MS 3 Hr D A~I VT —4 13 Fig.
10 [ZRUL. Mo ofs R, BEae—2 2L,
FUB-PB-22 PEHIENDEEBIT, 1 DOREE
—7 (15) B HETZ. GC-MS BLULC-MS A
NRIMT = ZbIEEEHEEL, ST RS
OEFELEIZLY, BF /0 RILEY o-PHPP
(15) &IFIELT=(Figs. 1, 10). A LAEMITETEE
EANDIEW Th-oTz.
L10RAERRNZ 7 4y (16, 17) DFE

fEMRRZ 7 85 T O MeOH flHEEID LC-
MS KO GC-MS S Hr DA VTF —X21 X Fig.
11 IZRL7e. BT ORER, 2 >ORME—2I753
&N, ZoRME—27 (16, 17)1%, GC-MS
BEY LC-MS ARIMLT —ENDIEEEHEE
L, i AESEDEZBELEICKY, BF /5%
{b-&¥ . 5-PPDI (16), 4F-Octedrone (17) L[EE
L7=(Figs. 1, 11). 5-PPDI (16) 1%, bk-IBP (13),
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bk-IVP (14) L[EI#EIC benzofuran BH#%EH 455
1222 F ) AL AW THY, 4F-Octedrone (17)
IXEEREN OIS ThoT.
LALREERRR 7> 7 54y (18 - 22) DFIE
fERRR T 78l K-O @ MeOH kD
LC-MS KT} GC-MS S DANRT LT —F1%
Fig. 12-16 IZZNEAURLIZ. MO ORER, &
#H (K-0) FNFhic 1 ook —2 (18
- 22) ’MRHENTZ. GC-MS BLULC-MS A2
IIVT —ZINDIEEEZHEEL, ST AEMRED
EERRICEY, T_XTHF /I RIEEW: 3.4
Dimethyl-a-ethylaminobutiophenone (3,4-
Dimethyl-o-NEB, 18) (% & K, Fig. 12), 3,4-
Dimethylaminopenthiophenone (19) (%% L, Fig.
13), MOPPP (20) (# 5 M, Fig. 14), o-PHP
indane analog (5-BPDI) (21) (4 N, Fig. 15),
2-Methoxy-4,5-methylenedioxy =~ methcathinone
(22) (8L O, Fig. 16) L[FIEL7=(Figs. 1). 7233,
MOPPP Q0) I X W FEHR EE W THY, 34-
Dimethyl-o-NEB (18),
3,4-Dimethylaminopentthiophenone (19),
2-Methoxy-4,5-methylenedioxy =~ methcathinone
(22) FEFERENDILEM ThHoT. F, o
PHP indane analog (5-BPDI) (21) 1, Bk bk-
IBP (13), bk-IVP (14), 5-PPDI (16) LE#EIC
benzofuran &% H T D=2 0T /2 RibE
Yot
L12REERRN T 7 B 4y (23, 24) DFIE
fERER Ty 78 P, Q ™ MeOH HFEID
LC-MS KTF GC-MS S DART T —H
Fig. 17, 18 IZENZEN R LT, WO OREE, &
#E(P, Q FNEHUC 1 P oRME—27 (23,
24) RSN, GC-MS BLT LC-MS A~
MLTF =SS HEL, S AEMEOE
BHRIC KD, BbEWIL, 7= F LTI R
{t&% 30C-NBOMe (23) (5 P, Fig. 17),
25D-NBOMe (24) (84 Q, Fig. 18) LFE LT
(Figs. 1). 728, 25D-NBOMe (24)i%, &K{t&4%
DT Fvr ThHHHEEFEY) 251-NBOMe 72 L RER

12, Eab=C B SHT2A-receptor {Zx19° 5
BRMEEE TAZENHESN TS [13].
L3 RENERR T v R4y (25, 27) DFRE
fERER 77 8 R, S @ MeOH HHFEID
LC-MS KU GC-MS S DAT LT —H1%
Fig. 19, 20 IZZNZHRUTZ. BT ORER, &
#L (R, S) ZNEHUZT DT DRME—7 (25,
27) BRHENZ. GC-MS BL U LC-MS A~
LT —ZInDIEEERHEEL, ST AEMREOE
BHBIZLY, BLEMIT, 7=RTFNATIVFR
{b&# prolintane (25) (854 R, Fig. 19) XN
TEIL AL E M 4-OH-MET (27) (5% S, Fig. 20)
LRI L7z (Figs. 1). 7235, prolintane (25) i,
F I FACE D ORIE THD a-PVP DT A
VIETHY, EEREETEEZLN, BEIZ
RZ B W TELA R E ST A[14]. E72,
4-OH-MET 22\ TCix, IEER DM/
WEITRD, AMEEHOT Frl Thsb 4-0OH-
DMT < 4-OH-DET » % h & h %4 &% #l
mescaline D 8 1%, 4 (EDIEREH TAHZ LML
SN TNBIEND, 4-0H-MET 27D/
REETHRREENE X LND [15].

D. fEam

AHFFRTIE, TRk 26 FEZEICAFLSE
BERNZ 7 488 Bl 27 FEEOFHRTTEL A
WERIELRE. NEREL T, 6 BOER T
EJAR (1 -6), 16 BODTF /U RILEW (T -
22), 3FEOT =R FNTIRIEEY (23-25),
ZOM 2 BOILEY (26, 2T)FDOMIZ, 7=
=V O E K Methoxphenidine (2-Methoxy-
diphenidine, 26) X "N 7 #I U RILEMQTE
BHL. AF RGBT, TR EKE
LT, benzofuran & (10) <° indane %! (13, 14,
16, 21) RSN Tz, Eo, 7= F LTI %R
{LEWTIX, BF 7 RILEWDDORETHD
0-PVP DT A F K TH 5 prolintane (25) % [Fl E
L7z, YL EDORERD D, S%bFLWEEREH T
LERR Ty 7 Of@nRaIns. i, At
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FRERIL, BB LOHHEERE T 7 %
TEHEOHE AR FNT —2ThHEEZLND.
F7-, SERBHEENE 27 (LEHDIL, 23 (bE 5.
W ba% 1-21, 25, 26) 13, Tak 26 EEICHE
ERMEL CTHBIS U,

B, REETRELLDANIRBEENE
R 26 FEFTHIRBARRZ > 7 B ORIEIZ
DOWTE, AREZETHIEBBREL TS [9,10].
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(Product A)
PX-1(1)
o
I ﬁ NH;
N o
F

Chemical Formula: Co3Hp6FN3O,
Molecular Weight: 395

(Product A)
«-PNP (7)

O

Chemical Formula: CygHpgNO
Molecular Weight: 287

(Product H)
BK-IBP (13)

Chemical Formula: Cy5HpiNO

Molecular Weight: 231

(Product L}

3,4-Dimethylaminopentthiophenone (19)

9w

N~

Chemical Formula: C45HpaNO
Molecular Weight: 233

(Product P)
30C-NBOMe (23)

(Product B)
5-Fiuoro ADB-PINACA (2)

Chemical Formula: C4gHg7FN4O
Molecular Weight: 362

(Product F)
4-Fluoro-NPP (8)

H

il

Chemical Formula: C4HoFNOC

Molecular Weight: 237

{Product H)
BK-IVP (14)

2 4

N~

Chemical Formula: C4gH3NO
Molecular Weight: 245

(Product M)

MOPPP (20)

Chemical Formula: Cq4H;gNO>
Molecular Weight: 233

(Product Q)
25D-NBOMe (24)

{Product C)
5-Fiuoro-ADB (4)

(Product C)
ADB-CHMINACA (MAB-CHMINACA) (3)

Chemical Formula: CooHgFN3O3

Chemical Formula: Cz1H3oN4O,
Molecular Weight: 377

Molecular Weight: 370

(Product G)
5-DBFPV (10)

(Product F)
MDPH (9)

0 ot

Chemical Formula: C17Hz3sNO,

Chermical Formula: Cy7H;3NO3
Molecular Weight: 273

Molecular Weight: 289

(Product 1) {Product J)

a-PHPP (15)

@’O*CS o

Chemical Formula: C47HagNO
Molecular Weight: 257

5-PPDI (16)

Chemical Formula: C47HzsNO
Molecular Weight: 259

(Product N) (Product O)

«-PHP indane analog (5-BPDI) (21)

Y

Chemical Formula: C4gH;NO

Molecular Weight: 285 Molecular

{Product R) {Product A)

Methoxphenidine

Prolintane (25)
(2-Methoxy-diphenidine, 26)

o

Chemical Formula: C1gHysFNO

Chemical Formula: C45H,FNO

(Product D) (Product E)

SDB-006 (5) MA-CHMINACA (8)

Chemical Formula: CpsHpeN;O3

Chemical Formula: Cp1Hz4N,0
Molecular Weight: 371

Molecular Weight: 320

(Product G) (Product H)

4-Fluoro-POP (11)

SO i
FQAQ\ Fm

4F-0-NEP (12)

Chemical Formula: C43H1sFNO

Molecular Weight: 291 Molecular Weight: 223

(Product J) {Product K)

3,4-Dimethyl-u-ethylaminobutiophenone
{3,4-Dimethyl-a-NEB, 18)

S owu 2 H
- D)\CW
e

Chemical Formula: C14Hp¢NO
Molecular Weight: 219

4F-Octedrone (17)

Molecular Weight: 251

2-Methoxy-4,5-methylenedioxy methcathinone (22)

Chemical Formula: C;pH5NO,

Weight: 237

(Product S)
4-OH-MET (27)

? Cort

T L)
o N
o~ ~
b
N\/@O/ /@A/
cr N
o\

Chemical Formula: CgHpsNO3

Chemical Formula: CaoHp5CINGs
Molecular Weight: 315

Molecular Weight: 396

Fig. 1. Structures of the newly detecte

Chemical Formula: CooHsNO

Chemical Formula: CqgHpsN
Molecular Weight: 295

Molecular Weight: 217

d compounds (1-27)
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Chemical Formula: Cy3HsN,0
Molecular Weight: 218




{a) UV (278 nm) () a-PNP (25.0min) A
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Fig. 2. LC-MS and GC-MS analyses of product A.
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Fig. 3. LC-MS and GC-MS analyses of product B.
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Fig. 4. LC-MS and GC-MS analyses of product C.
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Fig. 5. LC-MS and GC-MS analyses of product D.
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Fig. 6. LC-MS and GC-MS analyses of product E.
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Fig. 7. LC-MS and GC-MS analyses of product F.
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Fig. 8. LC-MS and GC-MS analyses of product G.
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Fig. 9. LC-MS and GC-MS analyses of product H.
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Fig. 10. LC-MS and GC-MS analyses of product I.
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Fig. 11. LC-MS and GC-MS analyses of product J.
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Fig. 12. LC-MS and GC-MS analyses of product K.
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Fig. 13. LC-MS and GC-MS analyses of product L.
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Fig. 14. LC-MS and GC-MS analyses of product M.
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