diphenhydramine (C17;H,;NO) ,
caffeine (C8H10N402)

C. WFoERER-E8
SHTEATOTBIER T 97 DY, KD K57 H
BREEN-RENS 13 {LEWEFRELE (Fig. 1).
FRRBLEHDIL,
a-pyrrolidinobutiophenone (0-PBP) ,
N-ethyl-buphedrone (NEB) ,
3,4-dimethylmethcathinone (3,4-DMMC) ,
(' N-methyl
methedrone) , 4-methyl-N-methylbuphedrone,
4-methylbuphedrone }2 " methoxetamine i< NMR
BLU HR-MS ZHTIZEVEEL. o-PVP,
2-DPMP , dimethocaine ,
1,4-dibenzylpiperazine, 4-OH-DET {5347 FIZ 7
& DEBELBIZIYRELZ (Fig. 1). S ER
ELTALEHOREEIT Fig. 1 (RL, BEiERTy
78 (A-1) O MeOH fill HRUEHD GC-MS B LT}
LC-MS ¥ —#% Fig. 2-14 \ZRL, HLAHD
NMR A~Z LT —%% Table 1-7 IZR LTz,

4-methoxy-N,N-dimethylcathinone

methiopropamine ,

1. a-PVP M TY 2-diphenylmethylpyrrolidine
(2-DPMP) DJFlE (84 A, Fig. 2, 3)

GC-MS R 'LC-MS 53 DfER, W F /v #HE

& a-PVP, X T 2-DPMP Arishiz. Eiz, BE
HDOHF )55 EE pentedrone, J&FT R B
procaine, ¥&7E 34 PMMA & 1 5-MeO-DALT 23
R ICR SNz, 2o b E Wit oi RARLE
FaED BT IVRE LT, o-PVP (X [ARE 13
pyrovalerone @ 4-phenyl BLAF VK THY,
2-DPMP 1345 7E 34 diphenylprolinol D /K E&{L.
HBTHotz. 728, a-PVP KT 2-DPMP (34T
DFENRE S TNEHESTRD,
2. o-PBP, NEB, 3,4-DMMC,
N-methylmethedrone, 4-methyl-N-methylbuphedrone,
4-methylbuphedrone > [R] & (&4 B-F, Fig. 4-8,
Table 1-6)

GC-MS, LC-MS, NMR } ¢ DART-TOFMS

(LD HR-MS AT DFER, 6 FEDH F /2 5 Bek
a-PBP (8§ B, Fig. 4, Table 1), NEB (8 B,
Fig. 4, Table 2), 3,4-DMMC (8.4 C, Fig. 5,
Table 3), N-methylmethedrone (% D, Fig. 6,
Table 4), 4-methyl-N-methylbuphedrone (54 E,
Fig. 7, Table 5), 4-methylbuphedrone (% F,
Fig. 8, Table 6) Z[FELTz. BALAWDRIEDE
AT EIZE 45758, o-PBP (X MAE{# 3 pyrovalerone
LEEEEZA L TEHY, NEB, 34-DMMC,
4-methyl-N-methylbuphedrone,
4-methylbuphedrone [31g5\ CTHE L7 & @ HEHK
EPRESINTVEHHEEEY 4-methyl
methcathinone ( mephedrone) ® &% ¥ A TH Y,
N-methylmethedrone 1345 E 3% methedrone M
N-methyl £ T&H-7=. $£7=, o-PBP, 3,4-DMMC
S COREARE S TS .

3. Methoxetamine O R (8 & G, Fig 9,
Table 7)

#&E G © GC-MS, LC-MS, NMR K Ot
DART-TOFMS Z X% HR-MS 4347 D # &,
methoxetamine % [FE L7z, RIEDFEMIIEIETS
503, methoxetamine X, BRFKAL5) ketamine D
2-Cl-phenyl %43 3-OMe-phenyl Z:|\ZEHAIN
AL &% THY (Fig. 9, Table 7), HiES COFEE
BESN TS Y. 72k, ZOBE G 2bix, F
FE4H 3K pyrovalerone 73[R BFIZHR Hi X417z (Fig.
9).

4. Dimethocaine O [FIE (% H, Fig. 10)

GC-MS B ' LC-MS T D e, AT pRERSE
procaine D F5E K T3 dimethocaine 3% HIH
o AEEWTSHT R ERE DO BT LV RE
L7-. Dimethocaine DEEIEREL TIL, cocaine
BRORASIVBRVIAZHERRAZ TR TIENH
BEENTWS 9. 72k, ZORE H 2biL, KK
AMT P[RR HENZ (Fig. 10). AMT IZBIL
Tid, F 2RSS TRYTRRED, Ay
S EH72 dimethocaine & DFAAEF IR TIZIT TR
<, NEB % 0-PBP D3R ARITIBASITNDHD
bl



5. Methiopropamine & T} 1,4-dibenzylpiperazine
DEE (B 1, Fig. 11, 12)

Bh 1D GC-MS KU LC-MS 53 DS R,
methiopropamine & T} 1,4-dibenzylpiperazine 3%
HENnTz. W bEILm i FRERER Lo iz
LV EE L7-. Methiopropamine 1%, & -\ #l
amphetamine DFFEHRLL THRINTZLEDH T
HY, BN TOMBRHESNL TS D, Fi-,
1,4-dibenzylpiperazine &  1-benzylpiperazine
(BZP) OEMFDRIERI THHEMESINT
W5 Y ek, ZOBLEAGIE, BRIE methylone,
MFEHR I pyrovalerone, BEANID L F /3 E A
pentylone 73 [RIFRFIZ & S 7z (Fig. 11, 12).

6. 4-OH-DET D[] (8 J, Fig. 13, 14)

GC-MS KU LC-MS HHrOfESR, N7 43
L&Y 4-OH-DET HMRitisivie. AL
DHAEELREOLBRICIVEEL L.
4-OH-DET i, J#k ¥ psilocin ( 4-hydroxy-
dimethyltryptamine: 4-OH-DMT) DY =F LK T
HY, psilocin DFERLL TEEEINIALAY T
btz . iek, ZORENBIE, (1) TERELE
HHLE R T8 /AR APINACA A3 RIRFZAR H
Ehiz (Fig. 13, 14).

D. ##

YRE 23 FEEV ETEERN TS B8R P,
FRFEREN T 7 By ELT B AWERE
Lic. BUEHRIED T ) FHEELLT, o-PVP,
a-PBP, NEB, 3,4-DMMC, N-methylmethedrone,
4-methyl-N-methylbuphedrone,
4-methylbuphedrone @ 7 (L& FIELTZ. &b
iz, BEEMEH 455 EHEY diphenylprolinol
DRPLK BRI THS 2-diphenylmethylpyrrolidine
(2-DPMP) , JRiFT k2 procaine DF%5EMA
dimethocaine, BRI ZI DFFEE
methoxetamine % [H L, £DHIZ,
methiopropamine, 1,4-dibenzylpiperazine,
4-OH-DET @ 6 {L&MzRE L. AF/HE
EIZoWTIE, BF /RPN EBERZE T

DFIREMED DD, FT-, methoxetamine b7 23
DFEERTHLHIL)D, FROKBIEREZ RS
AR S D.

5T, SEISHT LIRS T LY, RETHD
methylone % TN AMT, A¥5## 3K pyrovalerone, f&
EHYTHD 5-MeO-DALT, PMMA, 55T FRER
3£ procaine DMULDEIERN T w7 Ay EIITHRHES
Nic. %o T, FBRERIER S Y7 m oy LR
RV EHM 72 L OBHISED R R R HShD
KL DOWBEIBOLI, SHTOBRICER S LE
EEZDNI. Ee, SHOITF U HERERR
L&D RBS D FREESERINS.
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Fig. 3. HPLC-UV and -MS analysis of the product A
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Fig. 4. GC-MS, HPLC-UV and -MS analyses of the product B.
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o~Pyrrolidinobutiophenone

(0-PBP)

C14H19N02 217

DART-TOFMS: 218.15568, C14HoNO [M+H]*
Calcd.: 218.15449, 1.19 mmu

DQF-COSY in pyridine-d; e
selected HMBC in pyridine-ds ~— &
Selected ROE in pyridine-ds -~~~

DQF-COSY, selected HMBC and ROE
correlations in pyridine-ds

Table 1. NMR Data of Chemical Drug *
o-PBP in pyridine-ds
No. “c 'H HMBC®
1 2000 -~ -
2 70.1  4.07, 1H, brs
3 227 1.98,1H,m 1,2,4
1.79, IH, m 1,2,4
4 10.7 0.83,3H,t,J=7.6 Hz 2,3
I 1374 - -
2’/6° 129.1  8.31,2H,d, /=79 Hz L4
3/5 129.0 7.46,2H,d,/~7.9 Hz r
4 1334 7.53, 1H, t-like, J/=7.9 Hz 2°/6°
17/4” 50.8  2.72,2H, d-like, J/=5.2 Hz 2,27/3”
2.62, 2H, d-like, /=5.2 Hz 2,27/3”
27/3” 23.8 1.58,4H,m /47

“ Recorded at 600 MHz (‘H) and 150 MHz (°C), respectively; data in
8 ppm (J in Hz). ® J=8 Hz, The proton signal correlated with the
indicated carbons.



(N-Ethylbuphedrone)

DART-TOFMS: 192.13852, C4,H4gNO [M+H]*
Caicd.:192.13884, -0.32 mmu

Table 2. NMR Data of Chemical Drug *

NEB in CD;0D HMBC®

No. Be 'H

1 1968 - -

2 63.9 5.17,1H,t,J=5.1 Hz 1,3,4,1”

3 248 2.07,2H,m 1,2, 4

4 8.5 0.89,3H,t,J=7.6 Hz 2,3

r 1352 - -
2°/6° 129.9  8.07, 2H, dd-like, J=8.2, 1.0 Hz 1,4
3°/5° 1304  7.60, 2H, t-like, J=7.6 Hz r

& 136.1 7.74, 1H, tt, J=7.6, 1.4 Hz 2°/6°

1” 432 3.11,1H,m 2,27

3.06, 1H, m
27 11.7 1.36,3H,t,J=7.2 Hz 17

‘ Rec‘orded at 600 MHz ('H) and 150 MHz (13 C), respectively; data in 8 ppm
(J in Hz). ® J=8 Hz, The proton signal correlated with the indicated carbons.

DQF-COSY  commsm

HMBC

VR



3',4'-Dimethylmethcathinone

(3,4-DMMC)
DART-TOFMS: 192.13866, Cq,H1gNO [M+H]* DQF-COSY e
Calcd.:192.13884, -0.18 mmu HMBC &

Table 3. NMR Data of Chemical Drug *
3,4-DMMC in CD;0OD

No. “C 'H HMBC®
1 196.8 - -
2 60.5 5.07,1H, q, /7.2 Hz 1, 3, N-Me
3 16.4 1.56,3H,d, /=7.2 Hz 1,2
1 132.1 - -
2’ 130.8 7.82, 1H, brs 1,4’,6°,3-Me
3 139.1 - -
4 146.3 - -
5’ 131.5 7.35,1H,d, /=79 Hz 1’,3°,6°,4’-Me
6 127.8 - 1,2, 4
N-Me 31.7 2.75,3H,s 2
3’-Me 19.7 2.36, 3H, s, overlapped 2’
4’-Me  20.2 2.36, 3H, s, overlapped 3,4,5

“ Recorded at 600 MHz (‘H) and 150 MHz (*°C), respectively; data in O ppm
(J in Hz). ? J=8 Hz, The proton signal correlated with the indicated carbons.



MeO” 4 S

4-MeO-N,N-dimethylcathinone

(N-Me-methedrone)

DQF-COSY  rmmsmsmm

DART-TOFMS: 208.13554, CqoH1gN;O5 [M+H]* HMBC
Calcd..208.13375, 1.79 mmu
Table 4. NMR Data of Chemical Drug *
N-Me-methedrone in CDCl;
No. Bc 'H HMBC"®
1 193.7 - -
2 616 5.00,1H,m -
3 16.2 1.77,3H,d, /=72 Hz 1,2
1’ 126.6 - -
2’/6° 131.0  7.90,2H,d, J=8.6 Hz 1,4
3’/5° 114.6  6.98,2H, d, /=8.6 Hz 4
4 1652 - -
N-Me 42.6  2.88,3H, d-like, J=5.0 Hz® 2, N-Me
N-Me 37.2  3.09, 3H, d-like, J=5.0 Hz® 2, N-Me
4’-OMe 558 3.89,3H,s 4

“ Recorded at 600 MHz ("H) and 150 MHz ("°C), respectively; data in & ppm (J in
Hz). ® /=8 Hz, The proton signal correlated with the indicated carbons.  Derived

from 2 conformers.

R



4-Me-N-methylbuphedrone
DART-TOFMS: 206.15516, C43HyoN;O4 [M+H]*

Calcd.:206.15449, 0.67 mmu

Table 5. NMR Data of Chemical Drug *

DQF-COSY  emmmmn
HMBC &
ROE Ty

4-Me-N-methylbuphedrone in CDCl;

No. Bc H HMBC®
1 1956 - -
2 650 4.95,1H,m 3,4, N-CHsb
3 23.6 227,1H,m 1,2, 4
2.04, 1H, m 1,2, 4
4 10.7  1.00, 3H, t, /=7.6 Hz 2,3
1’ 1335 - -
2’16’ 128.7  7.87,2H,d,/=8.3 Hz 1,3/5°, 4
3°/5° 1302  7.33,2H,d, /=8.3 Hz 1°,2°/6°, 4, 4-Me
4 1469 - -
N-CHsa 429  2.78,3H, d-like, J=5.2 Hz® 2, N-CH;b
N-CH;b 37.7  3.04, 3H, d-like, J=5.2 Hz® 2, N-CHsa
4’-Me 21.8  2.43,3H,s 4

“ Recorded at 600 MHz ("H) and 150 MHz (**C), respectively; data in 8 ppm (J in Hz). * /=8
Hz, The proton signal correlated with the indicated carbons.  Derived from 2 conformers.



N
N

3‘\v
g k.y DQF-COSY  wmmmme
4-Methylbuphedrone N5 Q
(4-Me-MABP) HMBC -~
C12H17NOS: 191

=N

Table 6. NMR Data of Chemical Drug *
4-Methylbuphedrone in CD;0D

No. Bc g
1 196.0 -
2 652 5.11,1H,m
3 24.6 2.09,1H, m
2.03, 1H, m
4 8.4 0.88,3H,t,J=7.6 Hz
1’ 1326 -
2°/6° 130.1 7.95,2H, d, /=8.2 Hz
3°/5° 131.0 7.41,2H, d, J=8.2 Hz
4 1478 -

N-Me 324 2.72,3H,s

4’-Me 21.8 2.45,3H,s
“ Recorded at 600 MHz (‘H) and 150 MHz ("°C), respectively; data
in & ppm (J in Hz). ® /=8 and 4 Hz, The proton signal correlated with
the indicated carbons.




Methoxetamine

DART-TOFMS: 248.16509, C1sHooN;O, [M+H]*
Calcd.:248.16505, 0.03 mmu

Table 7. NMR Data of Chemical Drug *

DQF-COSY e
HMBC =&
ROE N

Methoxetamine in pyridine-ds

No. “c H HMBC”®

1 207.8 - —

2 729 - -

3 36.3  3.68, 1H, brd, /=14.1 Hz 1

- - 2,42, 1H, m, overlapped 1,2, 4

4 21.7  1.52, 1H, m, overlapped 5

- - 1.43, 1H, m, overlapped

5 40.3 2.50,1H,m 1,4,6

- - 2.45, 1H, m, overlapped 1,6

6 28.1 1.68, 1H, m , 5

- - 1.46, 1H, m, overlapped

1’ 1350 - -

2’ 1149  7.62, 1H, brs 2,3,4,6
3 160.9 - -

4 115.7  7.09, 1H, dd, J=8.3, 2.4 Hz, overlapped 2°,3°,6’
5 130.7 7.39,1H,t,J/=7.9 Hz 1’,3,6°
6’ 121.7  7.08, 1H, dd, J=8.3, 2.4 Hz, overlapped 2,4’

17 390 2.84,1H m 2,27

- - 2.56, 1H,m 2,27

27 12.3 1.28, 1H,t, /=7.2 Hz 1”

3’-OMe 55.6 3.83,3H,s 3

“ Recorded at 600 MHz (‘H) and 150 MHz (°C), respectively; data in 8 ppm (J in
Hz). ® /=8 and 4 Hz, The proton signal correlated with the indicated carbons.
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