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Table 1. NMR data for AB-CHFUPYCA (1) and related compounds

1-Methyl-1H- 1-Methyl-1H-i

AB-CHFUPYCA (1) pyrazole % midazole ¢

No. 13C g No. 13C B

1 - - 1 - -

2 - - 2 - 138.7

3 148.8 — 3 139.0 -

3a - - 3a - -

4 103.3 6.78,1H, s 4 105.3 130.2

5 136.4 - 5 129.6 121.0

6 - - 6 - -

7 - - 7 - -

Ta - - Ta - -

r 1727 - r - -

2’ 57.9 4.44,1H, dd, /=8.2, 6.9 Hz, 2’ - -

3 314 2.19,1H,m 3 - -

4 19.1 1.02, 3H, d, J=7.6 Hz, overlapped 4 - -

5’ 18.2 1.04, 3H, d, J=7.6 Hz, overlapped 5° - -

1” 1289 - - - -

27/6” 1273 7.73 and 7.72, each 1H, d, /=89 Hz, - - -
overlapped

37/5” 115.6 7.07 and 7.06, each 1H, d, /=89 Hz, - - -
overlapped

47 162.7 — - - -

1A 572 439, 439, each 1H, d, /=69 Hz, 1A - -
overlapped

2A 39.1 191,1H,m 2A - -

3A 30.4 0.99, 1H, m, overlapped 3A - -
1.56, 1H, brd, /=12.4 Hz

4A 25.7 1.67,1H, brd, /=10.3 Hz 4A - -
1.15, 1H, m, overlapped

S5A 26.3 1.61, 1H, brd, J/=10.3 Hz, overlapped 5A - -
1.13, 1H, m, overlapped

6A 257 1.15, 1H, m, overlapped 6A - -
1.67, 1H, brd, /=10.3 Hz

7A 30.4 1.56, 1H, brd, /~12.4 Hz 7A - -
0.99, 1H, m, overlapped

"’-CONH  159.9 6.75,1H, d, /=8.3 Hz 1”’-CONH - -

1’-NH» —  5.85and 5.60, each 1H, brs 1’-NH; - -

2 Recorded in CDCls at 800MHz (*H) and 200MHz ('3C), respectively; data in & ppm (J in Hz)
b [Ref.] Katritzky AR, et al., (2010) Structure of five-membered rings with two or more heteroatoms. In:

Handbook of Heterocyclic Chemistry, 3rd edition. Elsevier, Amsterdam, pp.139-207

¢ Recorded in CDCl;

4 [Ref.] Pinto DCGA, et al., (2007) Advanced NMR techniques for structural characterization of heterocyclic
structures. In: TMVD Pinho e Melo (ed) Recent research developments in heterocyclic chemistry. Research
Signpost, Kerala, pp 397475



Table 2. NMR Data for 25I-NB34MD (2) and 25I-NBMD

251-NB34MD (2) 251-NBMD
No. 13C g BC I
1 46.8 2.82,2H,m 459  3.12,2H, brs
2 24.5 2.78,2H, m 266 292,2H,m
r 1280 - 126.0 —
2’ 1519 - 1519 -
3’ 121.3  7.08,1H,s 1214 7.33,1H,s
4 832 - 84.1 -
5’ 1519 - 1520 -
6’ 113.8  6.85, 1H, s, overlapped 113.8  6.88, 1H, s, overlapped
1’ 1213 - 1130 -
27 109.3 6.99, 1H, brs 1463 -
3” 1472 - 147.1 -
4 146.7 - 109.2 6.98,1H,d, /=8.3 Hz
57 108.0 6.88,1H,d, /=8.3 Hz 121.9 691, 1H, t, J=7.6 Hz, overlapped
6” 122.5  6.86, 1H, d, J=8.3 Hz, overlapped 123.2  7.03,1H,d, J=7.6 Hz
r” 51.0 3.82,2H,s 43.7 4.11,2H, brs
2’-OMe 56.1 3.72,3H,s 56.2 3.74,3H,s
5’-OMe 56.8 3.74,3H,s 56.8 3.80,3H,s
-O-CH»-O- 1009  6.00,2H, s 1012 6.07,2H, s
NH - 8.18, 1H, brs - 9.15, 1H, brs

aRecorded in DMSO-ds at 600 MHz (*H) and 150 MHz (1*C), respectively; data in & ppm (J in Hz).

Table 3. NMR Data for DF-MDBP (3) ¢

No. BC H
1 - _

26 50.2 2.66, 4H, brs

3/5 44.0 3.14, 4H, brs
4 - _
1’ 133.4 -

2’ 109.9 7.05,1H, d, 1.4 Hz
3’ 144.0 -

4’ 143.1 -

5’ 109.1 6.97,1H, d, /=8.3 Hz
6’ 123.9 6.95,1H, dd, /=8.3, 1.4 Hz
1” 62.1 3.50, 2H, s '

-O-CF,-O- 131.6 (t, Jor =255.8 Hz) -

“Recorded in CDCl; at 600 MHz (*H) and 150 MHz (**C), respectively; data in 8 ppm (J in Hz).
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ELITARMFZETIL, FICAEEAFLEERE
T o7 BENZOWT GC-MS, LC-MS, HR-MS £
LY NMR %17 o7, ZORER, FrimEea
MRZv 7R ArE U TRIELTE 38 (LA DU T
WwET5.

B. FEFIE

FITHERR 27 FEICAF LRI T 37 8
EnlZ DV T GC-MS, LC-MS i &1{To7. 20
W, SRENFSTIZ OV T, NMR R° MS & 0T
WEORIE L. o, BERPHDLDIZDONT
IREREEL, RELE.

FITERK 27 FEICAFLIABHRIN Ty 37 B
dn CRoR 30 B, S8 7 L) oot Lz,
ZDHG, REETIL, 37 BEORMS (A-AL)
o 38 LAY (compounds 1-38) DT —H (2>
WCREE L 72, LC-MS OB EMBIZAW-T&2h=
NIJVIZHPLC 7V —RZEER L. 200
TR A L. i ARE RS E LTI,
Cayman Chemicals (Ann Arbor, MI, USA) ,
Chiron (Trondheim, Norway) LVOEEAL7-3ZEAE
AW, &7, Zothofb&miE, B
WTNMR K& OV HR-MS BIE IV EE L 72b D%
AWe. &7 —ZOFMITS EEIET5.

VAR DIEABIZIL, Ultrafree-MC (0.45 pum
filter unit, Merck MILLIPORE ft8) % Fu 7=,

2. MS AIE H B oA

MRE I 1 mg, SERITHHRALT 10 mg %
AL, MeOH 1 mL &4 TBEHE T 1043
HHEIT-7 %, SOICEABEITV, NED%
BOBRWCHIEREIE Uz, E7, RENTE A
RUTHWE=.

3. GC-MS &t

HEE : Agilent £-8 6890N GC F () 5975 MSD, 7
25 :HP-IMS (30 m x 0.25 mm i.d., E/E 0.25 um,
Agilent #-8), ¥U7—74 X:He, 0.7 mL/min,
FEAE ATV A, AR pL, EALDR
FE:220°C, AT AEEE:80°C (1 min hold) —5°C

/min—190°C (15 min hold) —10°C/min—310°C
(15 min hold), A4 ALk EL{k&, MV AT 7—
FAREE :280°C, scan range : m/z 40-550

4. LC-MS Fr#fr &t

4L & : [UPLC] Waters ACQUITY UPLC,” [MS]
Waters Single Quadrupole Detector (SQD), »Z
Z: ACQUITY HSS T3 (2.1 mm i.d. x 100 mm, 1.8
um, Waters), 7 —R#% 7. :Van Guard column
HSS T3 (2.1 mm i.d. x 5 mm, 1.8 pm, Waters) , ¥
EHHA0.1% FERKIAIEK, BEMEB:0.1 % ¥
Teh=hI, 77Tz b (1) AB
65/35-35/65 (0-4 min)-25/75 (4-16 min)-10/90
(16-17 min, 5 min hold), (2)A/B 95/5-80/20 (20
min) -20/80 (30 min, 10 min hold) ; BIEH & :
210-450 nm, itk :0.3 mL/min, 77 AEE :40°C,
HEAE: 1 ul, B 74 A3 —R T LA H
#% (PDA) BLUVE Ei%

FERA T JARITEICEAF (1), ZOMIEE
# (2) TRIEZEAT -T2

28 Vskiiv S

AF AL = bR T — A7 Ak (BSD i,
Positive and negative mode , Desolvation gas
flow:N, 650 L/h, Desolvation gas temp.:350°C,
Cone voltage:30 V, Capillary voltage:2500 V,
scan range: m/z 120-650

5. B fERE MS T

LC-Q-TOF-MS

4E1E : TripleTOF® 6600 LC/MS/MS system (AB
SCIEX, MA, USA), 7. :ACQUITY HSS T3
(2.1 mm i.d. x 100 mm, 1.8 um, Waters) , & —NK
1572 Van Guard HSS T3 (2.1 mm i.d. X 5 mm,
1.8 um, Waters), BEIH A:0.1% FEEKEIR,
BEtE B:0.1 % ¥BM7EN=NEEIR, 75
TR A/B 95/5-5/95 (10 min, 2 min hold),
R EWE £ :210-450 nm, ¥iE#E:0.3 mL/min, HZ
AR 40°C, THAE: 1 L, B 74+ A
—RT7 L ABHBBIOE =R R
HEYRME

AF Ak =L ha AT L — A7 Ak (BSD 1%,



Positive mode; Source temperature, 550°C; gas,
No; ion source gas 1,50 psi; ion source gas 2 ,50
psi; curtain gas, 25 psi; ion spray voltage, 5500 V;
declustering potential 80 V; mass spectral range,
m/z 100-1000.
6. NMR HIE
NMR #%:f& : JEOL % ECA-600 721X ECA800

R ERZTE: H, 5C, JE % # : chloroform-d;
(99.96%) and dimethyl sulfoxide (DMSO)-ds
(99.96%) (ISOTEC #H81) .
£ NMR (!H-NMR, BC-NMR, heteronuclear
(HMQO),
heteronuclear multiple-bond correlation (HMBC),
LN-HMBC, HH
(HH-COSY), nuclear Overhauser effect (NOE)) i
ExITol.

multiple quantum coherence

correlation  spectroscopy

C. WFFERER-BE

ST EAT ST fERN Ty 7B DN, REIDRL
SRR SN B G 38 FEEO IR B (LA
WeFELE (Fig. 1). —#8OLa®izonT,
SHT AR R LD E BB IVRE L. £1E
RIELAL &Y (1-38) D& Fig. 1ITRL, &
BER T2 37 B (A-AK) O MeOH HiH{FAEl D
GC-MS, LC-MS 7 —#% Fig. 2-38 IZ/RLTZ.

WNERELTIX, 5 EOAERI L FE /AR
[MDMB-CHMICA(MMB-CHMINACA) 1),
CUMYL-5F-PINACA  (2), Fu-PX2 (3),
5-chloro-AKB48 (4), FUB-TWHO018 (5)] (& &,
A-E, Fig. 2-6), 4 O I F /v RILEWY
[N,N-dimethylpentylone (6), 2-(Ethylamino)-1-
(4-methylphenyl)hexane-1-one (7), 1-(4-Fluoro
phenyl)-2-(methylamino)hexane-1-one (8), a-PVP
tetralin analog (TH-PVP) (9)] (& F-I, Fig.
7-10), 6 ORI T ZI RILE Y [4-AcO-MIPT
(10), 4-AcO-MET (11), 4-AcO-DALT (12),
4-AcO-DET (13), 4-AcO-DMT (14),
5-MeO-2-TMT (15)] (844 J-O, Fig. 11-16), 2 f&
DT7xRxFNTIVRIEEY [3C-E (16),

5-MAPDB (17)] (8% P, E, Fig. 17, 6) #[FELT=.
LI, FTRIERN T TRy DT N—TE LT
FAEHEEDT T us Thd 7T O VT EY
> % AbE& ) [Clonazolam (18), Deschloroetizolam
(19),
Nifoxipam (22), Flubromazepam (23), Diclazepam
24 (5 Q-W, Fig. 18-24) ZRIELTZ. T D
\Z, methylphenidate (FAIAF %) DFELUE 3 &
[Isopropylphenidate ~ (25), Methylnaphthidate
(HDMP-28) (26), Ethylnaphthidate (HDEP-28)
7)) (85 X-Z, Fig. 25-27), Phenmetrazine ([H]
FEMIE) OFELIKR 2 #E [3-Fluorophenmetrazine
(3-FPM) (28), Mephenmetrazine (29)] (85 AA,
AB, Fig. 28, 29 ) , Methamnetamine (30),
Mephetetramine (MTTA) (31), PCP (FR3R) D&
K TS 3-MeO-PCMo (32), NMDA ZHFEF v
FTayJ1—"Cd5 diphenidine (F5 E ) O
#53E K Ephenidine, (33), &51Z, Nitracaine (34),

MEIEICIER B Db D NSI-189 (35) %
MHLUZ (8 AC-AH, Fig. 30-35). %7z,

modafinil (MIFEFFEE) DFELUA 3 F& [Modafiendz
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& 2 %& (28, 29) , Methamnetamine (30),
Mephetetramine (MTTA) (31), PCP (Jif3E) DE{LL
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Syntetic cannabinoids

Compound 1 Compound 2

MDMB-CHMICA (MMB-CHMINACA) ~ CUMYL-5F-PINACA

o}
o]
N
N N lNH
w8 N
NKO
F

Chemical Formula: Cp3H3N203
Molecular Weight: 385 Chemical Formula: CpyHpsFN3O

Motecular Weight: 367

Cathinones

Compound 6 Compound 7

N,N-dimethylpentylone

oy oy
N N~

~

Chemical Formula: C14HgNO3

Molecular Weight: 249 Chemical Formula: C4sHzsNO

Molecular Weight: 233

Tryptamines

Compound 12

Compound 11
4-AcO-MET

Compound 10
4-AcO-MIPT

o]

A |
N
Y
N
H
Chemical Formula: C1gHy,N20,
Molecular Weight: 274

Chemical Formula: C1gHzoN,0O,
Motecular Weight: 260

Phenethylamines

Compound 17
5-MAPDB

H
T
O

Chemical Formula: C45Hy7NO
Molecular Weight: 191

Compound 16
3C-E

_o. NH,
o
N

Chemical Formula: C43HpiNO3
Molecular Weight: 239

Benzodiazepines

Compound 19 Compound

Compound 18

Clonazolam Deschloroetizolam .

Chemical Formula: C17HgN4S
Molecular Weight: 308
Chemical Formula: C47H12CIN5O,
Molecular Weight: 354

2-(Ethyl amino)-1-(4-methyl phenyl) hxan-1-one

Fiubromazolam
\r/N,N
b
A
O

Chemical Formula: Cy7HoBrFN4
Molecular Weight: 371

Compound 3
Fu-PX-2
(o}
| ” NH
N’N o}

Chemical Formula: Co4Hp1FN4O,
Molecular Weight: 416

Compound 8

Compound 4
5-chloro-AKB48

Cl

Chemical Formula: C3H3CINO
Molecular Weight: 400

Compound 9

Compound 5

FUB-JWH 018

Chemical Formula: CgH1gFNO
Molecular Weight: 379

1-(4-Fluoro phenyl)-2-(methyl amino) hexan-1-one  o-PVP tetralin analog (TH-PVP)

Chemical Formula: Cy3HgFNO
Molecular Weight: 223

4-AcO-DALT

g, )
Swant

Chemical Formula: C1gHzN,0,
Molecular Weight: 298

o]

Compound 21
Pyrazolam

20

Br

Chemical Formula: CygH1,BrN5

Molecular Weight: 354

Fig. 1. Structures of the newly detected compounds (1-24)
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Compound 13
4-AcO-DET

A -
Swihl

Chemical Formula: CygHppN,0,

Chemical Formula: C4gH27NO
Molecular Weight: 285

Compound 14
4-AcO-DMT

Molecular Weight: 274

Compound 22

Chemical Formula: C14H4gN02
Molecular Weight: 246

Compound 23

Compound 15

5-Me0-2-TMT
e O, N ~
|
N
H

Chemical Formula: Cy4HyoN,O
Molecular Weight: 232

Compound 24

Nifoxipam

D

Chemical Formula: C1sH1oBrFN,O

Chemical Formula: CysH;gFN3O,
Molecular Weight: 315

Molecular Weight: 333

Chemical Formuta: C4gH1,CIoN,0

Molecular Weight: 319



Others

Compound 25
Isopropylphenidate (IPD)

Y

0.0
H
N

Chemical Formula: CqgH23NO,

Molecular Weight: 261

Compound 30

Methamnetamine

.
co

Chemical Formula: Cy4Hq7N
Molecular Weight: 199

Compound 36
Modafiendz.

Chemical Formula: CygH15F2NO,S
Molecular Weight: 323

Compound 27
HDEP-28

Compound 26
Methylnaphthidate(HDMP-28 )

| 0.0

Chemical Formula: C1gHziNO,
Molecular Weight: 283

Compound 32
Compound 31 3-MeO-PCMo

Mephtetramine (MTTA)

Chemical Formula: C47HsNOy
Molecular Weight: 275

Chemical Formula: Cy,HysNO
Molecular Weight: 189

Compound 37
Fluoromodafinil

"CLid
S.
A,

Compound 38
CRL-40941

F F

Chemical Formula: CqgH43F2NO,S
Molecutar Weight: 309

Chemical Formula: C4gH23NOp
Molecuiar Weight: 297

Compound 33
Ephenidine

Chemical Formula: CygHgN
Molecular Weight: 225

CLiS
S N,OH

H

Chemical Formula: C1gH3F,NO3S
Molecular Weight: 325

Compound 28
3-Fluorophenmetrazine (3-FPM)

~
men

Chemicat Formula: Cq4H4FNO
Molecutar Weight: 195

J

Fig. 1. (Continued) Structures of the newly detected compounds (25-38)

Compound 34
nitracaine

r o
NH N /©)k O%N(\

Chemical Formula: C1gHz4N2O4
Molecular Weight: 308

Compound 29
Mephenmetrazine

'S

/©)\rNH

Chemical Formula: C15H7;NO
Molecular Weight: 191

Compound 35
NSI-189

/L/\NH o]
OO0

Chemical Formula: CooHaoN4O
Molecular Weight: 367
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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 L.
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Fig. 11. LC-MS and GC-MS analyses of product J.
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