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Abstract
keyword : LC-MS/MS, Abuse drugs, Datebase

Drug abuse has been a global problem for a long time. It could endanger
user’s physical and mentle health, ruin the happiness of family life, and disturb
peace of the society. Multiple-drug-use and the new abused drugs just
complicate the identification process. Liquid chromatography (LC) has been
developed in various laboratories for the identification of various abused drugs.
However, we intended to develop a speedy and accurate LC/MS methodology
for solving the complicated identification problem.

In this study we obtained 50 drugs from commercial sources as standard
samples, ranging from controlled drug classes I~IV, aiming at the establishment
of MS and LC/MS data bases. Such data bases could serve for effective drug
screening tests in forensic and medical laboratories. In addition, we selected 20
out of 50 drugs, some are isotope labeled compounds, as standards for the
establishment of urine sample screening tests, a method that other than the
traditional reagents-aids tests. Therefore, application of LC/MS data base to
massive urine sample screening test would be a speedy and accurate
identification method and reducing a great deal of testing fees.

In our laboratory we have accomplished the data base of ionization
conditions for mass spectroscopic analysis and MS/MS relative intensity of the
50 standard samples. Besides, LC analysis of more than 20 amphetamine
analogues, including isotope labled compounds were established. The screening
tests and quantitative analysis using LC/MS methodology of urine samples were
also accomplished. This achievement should be valuable to the
multiple-drug-use analysis and benefitial to the cost and time-consuming

Process.
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Menghke XL F B2 B P23 52 RARE S AL EREFLF
WA o e 2 kG X AT a0 R Podf g7 B2 (Gamma
Hydroxybutyric Acid ~ Gammahydroxybutyrate ~ GHB) % - 54 4p & 7 7 3%
RATEEERINEACEFRZAY > FHRETRES(2) L ¥ AF W
AFFA ik d S VY FAAE T FRFNGETF PonF o Ra it st
PR KB SER KL o Flpt o AT R B T EIFARIE
T2 HeiT o BB G A EAT B AT R F BR TRT R R
TS SR R E%R £ & VR LT AFRIE S s R
S| MAE A 0@ RAPAK TR T R(LC-MS/MS) L 4R { £ 4
Fpaps gnd B V0 F BRI ESR R AR K TR T HR
(LC-MS/MS) 4 47 & &2, S AB$t » ¥ % 4L 14§ 40 & 47 7 ¥ R (GC/MS) A~ 47
P d A L F o Sk S A 2 conjugate A L F i fs 0 B R
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Li* &% sz B e ik 2 FipeE

EErEr 2 ARl 5d Bk %f‘”ii‘lﬁﬁfg"#t k3
50 & (3 2k =F)(Fok 1997)) A R3S R * 275 Y
4 & 2 @ 1 AP12000 3] triple quadrupole mass spectrometer » 12 EST 1758
=% > 4% postive #-;% &F 35 574 § pseudomolecular ion 3 4, o & B
pseudomolecular ion & * product ion scan (PIS)= /= 4] * collision-induced
dissociation (CID) ¥ ¥|#* -3 %}(a parent-daughter ion pair). #-%§ ¥ e# -3 ¥t
ER G LR DRGR(R 1-50) 0 B it S s L h ey o gt 3

2

& i % e ed7 3 7 Bk $-#c( ¢ 4% declustering potential, focus potential, curtain

N

gas, collision gas % )32k K ik 7 @ A K o



IL:E# 20 f 0 F i & 2 H e 2% 2 LC-MS Fld =

G - 50 B EE L i Ag20 B A (£ 2)i2 FLC-MSHA
Bz ix 23=% o & A * Heptaflurobutyric acid (55 % 5 HFBA) 20mMi% i
(PH2.8)Z2CH:CN#- & ™ ¢ 7 i cha sk » @ & Bl o5 MSH %%
% %c( ¢ $&declustering potential, focus potential, curtain gas, collision gas % )+t

12 e gaE 2 eAMSHE 2 Rk (G- )i 17 0 SMRMGES )F B(£ )62

(32— ) MSIMS % 8icH 452 i

42 MS/MS %8> Bo & & 4 2 1 (78 % )k & 5 100ng/mL infuse I
MS/MS » £ 5 ) & 4 2. Pseudomolecular ion » 3% {7 PIS(Product Ion Scan) #5
E OB F 2 BI AT o myEE 2L 2 - MRM 33 % # 7 MRM 2
N e 4£ DPCEPCECXP S 33 /T %8 # L3I R BRI B 3

%@:&

(3= ) MRM techniques :

MRM technique was choosen for quantification and confirmation in this study.
Two pairs of MRM ions of each analyte, the prominent two MRM ions were
selected to have the accumulation of 4 IP (1 precursor and two daughters ions)
in LC-MS? analysis. In the MRM of LC-MS, The most prominent MRM ion was
chosen for quantification the other was for confirmation. There was the MRM
1on ratio of calibration standard, the ratio of the two MRM 1ions, had the 1on ratio
tolerances of £30% in this study.

#H SANCO rule,>F % f1* MRM H k= 4~ + E 2.- i ¥ MRM

10



B R E LR I RE RS MEE SR D RIS
BB SRR R A 0 P RIL(S 0 A 2 LC-MS/MS ¢ 5 e ek R G
Xgho fad 230 RF2 —%2 MRM 240 %% 5 MRM 3§
BAEY S Yo BHRESR P URTRRE SRR o F BAFE TS
2 & & ¥ MRM #5 ¥ 4] 5 ion tolerance °

LOQ & TN B MER > & kR 2354 6420 F o

LOD =z_%& 5 MRM ion ratio tolerances {+ & = +£30% 2. & Mk R o

4,51\]1}_% Bl e & 5 & & 4 2 LOQ~500ng/mL o

NLEF 20 REE* SR2ER i REFHET ZRF2 H A RY

(‘H}

2420

FHRERFERRY AL RET EF I AT HE-F o G @

2

TR D 2 E e

=
Ny

EF SBmL b F > N B R SR B2 FL T
-

3 & B e s tbf&/}ﬁﬂ:ﬁﬁﬁ%&r"

LE R 20 8% 246 GATE Fr B2 A F 54002 MeOH ¥ & /7

& % it MS F 5% 5 ¥c(# 3 declustering potential, focus potential,

curtain gas, collision gas %)=L 112 % & i > JF e MS 15 2 S 8GR T 0 Fl i
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LC-MS g #% § %% ©

AFETRFOHAPFEFREEFRED —CELYEI DTHE2 EREFR

(a)% P~ +: VARIAN &4 : 4155 © SPEC®.DAU.3ML COLUMN$$% g+ &
Phis GEREY B LG A FIM R 2 RIER DB BT
% 2 LOQ% LODY %

(b) % B~ % % ! Zymark 5-4% : Rapid Trace SPE Workstation £_¥ 17 — =X i& {7
10 i sample ¥ 22 % > [ X Bk FlPt o - i TRE A RIER 20
B REF &RGEE)

CERFR TSI T

FI* s p AR SR 4 I R R AR A 5 LOQ~500ng/mL 2 & 4% £
SRRt A > TP gL AR R R MR SR e 3 iR e WS
BB G 50ng/mL(f £ KOk R 2 & FR)E 250ng/mL(ERITRE Bk R > T
BOEAER)L S ik o R p R R T R E AL S g A
v AR R R rr'//J» el E R %/&» BRIk A o

final conc. | TVEL 1 SRS 10 | JUBE 100 [[j# 10 pg/mL
(ng/mL) | pg/mL (uL) [pug/mL (uL)|pg/mL (uL) (uL) final vol. (mL)
no.1 1 5 - - 125 5
no.2 2 10 - - 125 5
no.3 5 25 - ) 125 5
no.4 8 40 - : 125 5
no.5 10 50 . _ 125 5
n0.6 20 100 - ; 125 5
no.7 50 - 25 - 125 5
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no.8 80 - 40 - 125 5
no.9 100 - 50 - 125 5
no.10 200 - 100 - 125 5
no.11 300 - - 15 125 5
no.12 400 - - 20 125 5
no.13 500 - - 25 125 5
(C) ZPig s
W 2 % A AP X 5Bt Je 2w i
FAp i - " A S AR 0.8 ml 12 ml/min
Tk B K i E 4 ml 42 ml/min
AR T B K ¥ 4 ml 2.52 ml/min
FAR Gk 0.1M ps s R KA 1 ml 3 ml/min
AR e Kk ik 4 ml 42 ml/min
e B v g P4k E 4 ml 42 ml/min
AR i i ¥ F - 3 & ] 0.1 ml 42 ml/min
¥ F *Rit P R 2 min
FAR Ak v g 2 il 1 ml 3 ml/min
¥ F *Rit P R 2 min
T # R Gk 1 ml 4.19 ml/min
AR i v g 2 ikl 2 ml 6 ml/min.
TR B Kk P~k E 3ml 42 ml/min

% % *Riz & (lurbo vap e T ¥ & /o
(D)% # "% 3% % (Turbo Vap LV EVAPORATOR): 2. 35°C™ ,i¢ * § # 18 »

(E)4c » # &5 40 7%

(F)iR &35 158 ~

t N2

&

i

(G)HPLC 4 47 i 2

| HFBA, pH 2.8 3| 1 ml

i~ LC-MS 7 2% & 4

o

i# * cnHPLC RP-18 column: Phenomenex 2t & Synergy 150 x 2.1-mm

Polar-RP column
The mobile phase was operated at a flow rate of 0.2 mL/min with 20 mM
HFBA and acetonitrile in a program as below:

13



Mobile phase A : HFBA solution33 pHZ]2.8

Mobile phase B : CH3CN

Flow rate : 0.2 mL/min

¥R A A7 E
Step Total Time(min) Flow Rate(pl/min) GradientProfile A (%) B (%)

0 3.0 200.00 0.0 85.0 15.0

1 10.0 200.00 2.0 50.0 50.0

2 15.0 200.00 -2.0 30.0 70.0

3 18.0 200.00 0.0 30.0 70.0

4 20.0 200.00 0.0 85.0 15.0
3. #cdy L

Er AT A RAPAITEEEF LEPR v R o222 LA

SRR 3B A EZHRAE RS ZRIGER o

IV, 22 38T 5 TR e § okiid ik > A T2 LYF

Lo d RRFHFLRRDOENZE P RET(RI63) ) B30 &7 4
» 200ml P R T RERR P 0 A EpIRE R BF RS R
Fen 120 LA B R O RIRE AR NIRRT

2.8 Fe B ¥ § stfEfr 4k 20 = 4 5 atropine, hyoscyamine, hyoscine,

(ol
N

scopolamine & > A P2 sz 2 SOFEE Fr B R HEmF Y

oo omx ¥ M database KRBT R I Rv otk = 2 FT 0 50 HFR

14



WAFFNF I RESREF > SAASERERG i E o
FHREF VLR TRE - F haFEREs F o AP EAMOGRFRE
A|IRF 33 B~17 7 butylscopolamine % atropine s 7 g {7 % i 1 1% > B (T
LC-MS 3 iz = (] 64,65) -

3E-% Fe B Bk 1% LC-MS i {7 atropine, scopolamine 18 1~ §& 2_ 4~ # 72

» k2w HPLC 4p e eg % $ & i% i (20 mM HFBA and acetonitrile)i&

o+

z

{7 atropine, scopolamine # /B » #F AT F LATRE TR R 75 2 A

44

bl A (B 66)c FIpb > d AL AW PR R R 32 2 S5k o
AAp A E R ETATRIE Y ok e S R MY E

ARG R

s
¥
=ty
s
A}
8

L AT B E RN 20 R 0 7 LC-MS K
FEEHE R R ETE > #5908 HPLC » 421 (v MS h TIC W& 7 &
20 AP T R A Y DR ELA [T 6-14 A &B(F] S1)e it & ehle ik
FAPMRE (FRG R A R A PR ) B AR
PIEEZw e~ LOQ £k » B Faiimkt Fh M2 iFteisg

o %2R e 18 5 LOQ ‘F;K? w3 1.0~2.0 ng/mL > ® F ¥ cf 4L o



ATF 53370000 (2 4) LATEF2ZApERE R LS 0.5%
R o A A S D ek 2 AR EHEE B A0 10% KA 2 R EH B
BoA4F ;@ S A 455 MRM BI(F 52-62) 2B A4 % (4 5) &
= > Mk R S0ng/mL 2 £iTH B2 250ng/mL 2. w e F Ap iR E im £ A+
20%p o EPEF P ERDZ T -IFIREFTHEE TR FIPLTIEL
IR LR L VAGEGSRAG c M AP AR P
R BEL A BB RREE R A g B B ko 6 90T
B GCMS 2z M F TR @i emEn o

MO RTERE Y R i dk S A o GNP A N T F IR Y
LC-MS/MS ~ # 12 fit3K F Fo % H| 305 31 P~ {7 2 butylscopolamine 2 atropinesi

2 A /]%18’19” ¥ FEF &8 1) Atropine, Scopolamine & = i» o
2 - it

1.7 3| - & cpE P2 (7 b 3 1200 chr > NP 2 A2 50 fa b g

£ MS FALRE 0 2 # -3 4 (a parent-daughter ion pair) 5 i i Sk

E

gl
MR iR A 4 2 PR AR nd > BB 2 42 AP12000 4 triple
quadrupole mass spectrometer > 14 ESI 758t~ % > [ #* postive ;' F 35

B d 50 &1+ e 4 % 5o pseudomolecular ion 3 & 2 MS FL 822X
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SEE PAERA R R F A T AN E AN R A 0 i 20 fEE 20 b ATE

Hrodegt > HRP T AERE T R L BT HFRend 6T I AE T D
FEehja i o

3EREZERY LC-MSEF{dr2 4 HA7 1 0 o AR ML de 2
TREF e flELRETE YA 3 EF - FREF IS LIPEEH
B> T EFAFAEER AR IZE 20 o AFT LR R
TP ¢ P MG Atropine 2 Scopolamine ¥ 8 47 dk = > 0 & 4p B 4%

-~

BBl R (50 T S B A K R A K
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LC-MS &k B AR R Iehy gonfifie s > d AP hmy 47
(70

ZEH:LC-MS = 2 5 @35 GC-MS B & 457~ Pt & g2~ 7 § GC-MS
AP R AP TR R R R ST B ol iRl -
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- T EY B EZH % 538 2 MS/MS 4p M S dic

Name | DP CE CXP |
2C-B 60 25 15
Cathinone 60 20 15
Ephedrine 60 25 15
Ephedrine-D3 60 25 15
Methylephedrine 60 30 15
Amphetamine 60 20 15
Amphetamine-D8§ 60 20 15
Methamphetamine 60 20 15
Methamphetamine-D8 60 20 15
MDA 60 20 15
MDA-D5 60 20 15
MDMA 60 20 15
MDMA-D5 60 20 15
MDEA 70 20 15
MDEA-D5 70 20 15
PMA 60 20 15
PMMA 60 25 15
Fentanyl 60 40 15
Fentanyl-D5 60 40 15
Ketamine 110 20 28
Ketamine-D4 110 30 23
Norketamine 60 30 23
Norketamine-D4 60 30 23
GHB -50 -17 -15
GHB-D6 -50 -17 -15
Heroin 90 45 25
Heroin-D9 90 45 25
Morphine 60 43 15
Morphine-D3 60 43 15
Codeine 60 43 15
Codeine-D3 60 43 15
6-Acetylcodeine 60 43 15
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Hydromorphone
Hydromorphone-D3
Hydrocodone
Hydrocodone-D3
Cocaine

Cocaine-D3

Ecgonine
Ecgonine-D3
Ecgonine Methyl Ester
Ecgonine Methyl
Ester-D3

Ecgonine Ethyl Ester
Oxycodone
Oxycodone-D3

LSD

LSD-D3
2-Ox0-3-hydroxy-LSD
Meperidine
Meperidine-D4

60
60
60
60
60
60
60
60
60

60

60
60
60
90
90
60
60
60

22

48
48
42
42
38
38
38
38
35

35

35
30
30
30
30
35
45
45

15
15
15
15
15
15
16
16
15

15

15
15
15
11
11
15
15
15



22 %20 &0 5FIE

1 Amphetamine-d8
2 Methamphetamine-d8
3 MDA-d5

4 Ephedrine-d3

5 Ketamine-d4

6 Norketamine-d4
7 Fantanyl-d5

8 MDEA-d5

9 MDMA-d5

10 Cathinone

11 Methamphetamine
12 Amphetamine

13 Ephedrine

14 MDA

15 MDMA

16 MDEA

17 Ketamine

18 Norketamine

19 2CB

20 Fantanyl

21 Cathinone
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% 2 A 515 & (MRMARES)

Internal | Name Q1/Q3

standard

1 Amphetamine-d8 144.0/97.0

2 Methamphetamine-d8 158/93.0

3 MDA-d5 185.0/110.0

4 Ephedrine-d3 169.0/151.0

5 Ketamine-d4 242.0/129.0

6 Norketamine-d4 228.0/129.0

7 Fantanyl-d5 342.0/188.0

8 MDMA-d5 199.0/163.0

9 MDEA-d5 213.0/177.0

Ananlyte | Name Internal standard Q1/Q3

1 Methamphetamine®* | Methamphetamine-d8 | 150.0/91.0
2 Methamphetamine-a | Methamphetamine-d8 | 150.0/119.0
3 Amphetamine® Amphetamine-d8 136.0/91.0
4 Amphetamine-a Amphetamine-d8 136.0/119.0
5 Ephedrine* Ephedrine-d3 166.0/149.0
6 Ephedrine-a Ephedrine-d3 166.0/121.0
7 MDA* MDA-d5 180.0/163.0
8 MDA -a MDA-d5 180.0/133.0
9 MDMA* MDMA-d5 194.0/163.0
10 MDMA -a MDMA-d5 194.0/133.0
11 MDEA* MDEA-d5 208.0/177.0
12 MDEA-a MDEA-d5 208.0/147.0
13 Ketamine* Ketamine-d4 238.0/220.0
14 Ketamine-a Ketamine-d4 238.0/125.0
15 Norketamine* Norketamine-d4 224.0/125.0
16 Norketamine-a Norketamine-d4 224.0/179.0
17 2CB* MDEA-d5 260.0/243.0
18 2CB-a MDEA-d5 260.0/228.0
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19 Fantanyl* Fantanyl-d5 337.0/105.0
20 Fantanyl-a Fantanyl-d5 337.0/188.0
21 Cathinone* Ephedrine-d3 150.0/132.0
22 Cathinone-a Ephedrine-d3 150.0/105.3
X AT RIS -a AR FH

=
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% v & 374 itR(SD) ~ LOQ ~LOD(ng/mL) ~ s+ th ¥k %

U Eatis

tR(min), LOQ LOD Linearity Recovery

sd(%o) ng/mL ng/mL r (Mean + sd ,%)

50ng/mL 250ng/mL

MA 9.10,0.2 1 0.2 0.9989 95 £ 10 102 + 12
AM 8.15,0,2 1 0.1 0.9999 90 + 5.8 92 £ 94
EP 7.04,0.3 2 0.5 0.9985 92 + 9.2 89 * 13
MDA 8.75, 0.3 2 0.5 0.9990 90 * 8.8 90 + 8.8
MDMA 9.56,0.2 1 0.2 0.9992 93 £ 9.8 93 + 9.8
MDEA 10.39, 0.3 1 0.2 0.9989 95 £ 85 95 + 85
K 10.38,0.2 1 0.2 0.9995 93 £ 95 103 + 10
NK 9.76,0.3 1 0.2 0.9993 90 = 12 97 + 11
2CB 11.47,0.3 2 0.5 0.9989 95+ 75 88 + 7.8
FAN 13.50, 0.3 1 0.2 0.9999 98 + 5.9 101 * 5.2
CAT 6.68,0.3 2 0.5 0.9985 89 = 12 92 + 10
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oo~ o0 | | L R —

alalmw] =] =] =] =] >
e = R R S R S e e

Sample  Sample

Name

hik
1ng
2ng
ang
ano
10no
20ng
S0no
a0no
100nn
200ng
300nn
400nn
S00n0
bk

Type

Blank

Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Blank

Analyte Peak
Area (cournts

8.66e+003
7.23e+004
1.36e+005
1.29e+005
1.66e+005
1.48e+005
1.47e+005
8.92e+005
f.88e+005
9.44e+005
8.56e+005
2.99e+ 006
3.92e+ 006
3.90e+ 006
0.00e+000

B-260nn) | Guality ©o | 3.93e+ 006
b-260nn/ | Quality Co |8 ERe+004

Analyte

Concentratio Retention

n {ng/mL})

0.00
1.00
200
5.00
8.00
10.0
20.0
0.0
800
100.
200,
300,
400,
a00.
0.00
240
240

27

Analyte

IS Peak
Area

Time {min) {counts)

9.44
8.35
8.21
214
8.03
810
8.049
8.03
8.09
8.09
8.049
810
8.01
8.03
0.00
8.0v7
9.08

1. 20e+ 006
2. B3e+ 006
1.51 e+ 006
1.2 e+ 006
1. 44 e+ 006
1.29e+ 006
9.91e+005
2.22e+ 006
1. 67 e+ 006
1.85e+ 006
9. 70e+005
2. 38e+ 006
2.81e+006
1.97 e+ 006
1.22e+ 006
3. 24e+ 006
8. 11e+004

IS Retention
Time {min)

9.3
9.28
9.14
9.0
8. 96
9.02
8.03
8. 96
8.01
9.02
8.03
9.04
8.94
8. 96
8. 96
8.00
9.02

Calculated
Concentrati
on {ng/mlL)

A

=0

1.74
4.67
8.24
8.28
17.1
48.0
8e.3
113
210,
308,
3849,
447,
A

2497,
258



Lo 5L FEFRRA I

analyte 1 y) 3 4 5 | 6*| 7% | 8 | 9*
item
Methamphetamine 830 | 20 11050/ 80 |530/NDIND!|ND | ND
(ng/mL)
Amphetamine 130 | 15 12821 18 1105/ NDIND IND | ND
(ng/mL)
Ephedrine 12 IND! 25110118 8 |15 | 12 | ND
(ng/mL)
MDA ND |ND | ND 120 ND |ND|ND |ND | ND
(ng/mL)
MDMA ND | ND | ND |320 ND |[ND | ND |ND| ND
(ng/mL)
MDEA ND | ND | ND |ND|ND |ND|ND |ND| ND
(ng/mL)
Retamine 220 [128 | 450 [ND |ND|ND |ND [ND| ND
(ng/mL)
Norketamine 230 13501330 |NDINDIND IND|ND | ND
(ng/mL)
2B ND |ND | ND |[ND|ND|ND|ND |ND|ND
(ng/mL)
Fantanyl ND | ND | ND |ND |ND |ND |ND |ND | ND
(ng/mL)
Cathinone ND |ND |ND |[ND|ND ND ND|ND| ND
(ng/mL)

*NO.6~9 % ¥ § THE® B4 GRBIERR

28




96 ERFHERFFFFL L



)

w4 ofp | ASIELCMS-MS $E" Fy g s> 222 2 BEM Y

4 %% |IDOH96-NNB-100914 2B P ¥ (96.11.14

HESH% +L%§§3—k§ FEAFEL FAR

P EPAE | o-EPHPd ol EPPE oK ELAERZY E
£ /%%‘h" Ve 5 F%E [had EZE}TVT'@} ~ %’]‘7" 271 —L%é = ;ﬁ%*ﬁ_iﬁ:%

R AR AT P BT HRT

LR E = o g $R R

’i’rzlat-;}w

S fEE LN AT

Poid e

DL AP AT T R S i Y R A 4TI S

Fo ol H sl

P ER R XA R
3BT B TR R

Vo R A2
£

P ATE e A FE 2 AT

3

Et

1. 235 ==+ 50 faehg 1

e 2. XY REFXAL KL (7B
2
j EEEZ R FEERATE T
s
i Poit &F3E S FRET B ORI
i , .
x| FEE RRRITEE X2
5
A o
3

A
‘-,-I‘J

I MS %

Y ER LA 0 AR A0 MR

£ 472305

SR FIPM FE T H 22

PR R T RAIG 5 E T

HI3 33 4% chk i 48

% 1

LS SENA LY G L T VLR

Eiehyle e

o~ Pl
,’;{»f__%«,

FEER A S

DA LC-MS R Bz i3r@ i F kv 2 adaddk> 4 o d N4

g A

—
\

30




96—&&—\,1.?:'&‘-&13;6 SN 4 éi‘j\}fv’ji'»&l%ﬁg‘:;ﬁ?‘

(AFHET e 3R 4R 9 )

L4 %5 IDOH96-NNB-100914

P h LA A LC-MS-MS $HE Y B fid s 2t 2 2 BES ]

SEER TENEY$ R

LA F 2 3T R 3T P
A% LC-MS/MS #ipl g ? 5 RAE* #2527 712 TZ L4723

oo d 479 A%ékiﬁ?ﬁﬁﬂafﬁ A FR T UL B B

AN B Sk s R 2 EPN Y S R B 2 g B o

QAT EHANER T T HEL 2%

3i?%%%%% hEENELN | FEo- 1

LETTPEROF R OERTIRGFILLER 0 F A FE AN LE
e et A it R - SN - o R S E N NP I T s PE =& -
k2t HE L AER D éﬁﬁﬁomfﬁﬁﬁ’*ﬁﬂgw%%?

HRGCMS)Z 1 &1 5 > i > GC & Fd s drie Frodiv i ok
o ENEIRLTOPFTAFALS T L RIEHFIEESZ om0

AR AT 8 B R(LC-MS/MS) ¥ 4% BB 5 R 2 a5 1 n] 4 S o ¥

31



4

o B AR BARF B2 B RID S T LT AR T A AR B T 6 E
Ry S VR S UL R SRAR I
S APERPRE ALY GRS AT ERLT AR LR AL

Bod PRA gk g REFT T2 GAARTAE o Fl 0 B g

LR LR EUNEY FELF F bt BT BT HRE e e
HW P AER G R LT FHDR G| T IR D PR fE A o

4

PR BATEREY B (E R R)Y e A L IR g

32



# % 5. Mass Data Library

Compound 1

2C-B
4-Bromo-2,5-dimethoxybenzeneethanamine
C10H14BrNO2

Mol. wt 260.13

o) NH,

~

Br (@)

PIS(+) data
pseudoMass1 259.8 (3.6%)

mass fragments 243.1 (100%) ~ 228.1 (40.4%)

pseudoMass1 262.1 (3.8%)
mass fragments 245.1 (100%) ~ 230.1 (35.2%)
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| Y] (280.20) CE {25): 125 MCA scans from Sample 1 (2CB-260.2-PIS) of 208-280.2-P 15 wiff (Unknown fon Source)

100%: 9

B34

B0

BE%H

B0

T5%

70

65% 1

60%

B5%

50%

Red. Int (%)

4551
40%1
35% ]
0% ]
25% 1
0%
15% ]
0%

5%
N 842 riA |

164.2

1242
ver AT el
81.1.93.0 104.3108.2 113, e E I t 179.0

1g4.7 1862

2130 ﬁk g
| \

2431

2503
2877 2eas

Mae. 1.9e7 cps.|

s d 70 &0

g0 bo " tfo Tado Tde ado T efo Taen T fo T ado

miz, amu

ko

280

280

250 7 2d0

20

280

200 2k

W +MS2 (262 20) CE (25). 195 MCA scans from Sample 1 (2C8-262.2-PIS) of 2CB-262 2-PIS wiff {Unknown lon Source)

100%

95%

0%

B5%

B0% -

T5%

T0%

5%

0%

55%

50%

Rel. Int. (%)

45%

40%

35%

10%

5%
L 851

77.0792 910

1341

1181 13231364

1402
104.2 A

1631
Sl 1663 18471869

20012127

2150

2301 |

| 2432
|

283

2451 |

26;2_!
2469

Max. 1.9e7T cps

50 80 T0 B0

a0 100 110 120 130 140 150 160 170 180 190

miz, amu
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Compound 2

Cathinone
2-Amino-1-phenyl-1-propanone
C9HIINO

Mol. wt 149.19

NH,

PIS(+) data
pseudoMass 150.0 (13.4%)

mass fragments 132.2 (100%) ~ 117.2 (17.3%) ~ 105.3 (21.5%)

W +M52 (150.20) CE (20): 195 MCA scans from Sample 1 (Cathinone-150.2-PIS) of Cathinone-150.2-PIS wiff (Unknown lon Source) Max. 1586 cps)

100% 1322

Rel. Int {%)

| ke 9o
10% | |

1 124 149.1

» 77.0.78.8 911 1024 153 12r0. A L1989 wars ) | asig

50 &0 0 80 %0 160 110 120 130 140 150 180 170 180 160 200
miz, amu |
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Compound 3

Ephedrine

1-phenyl-1-hydroxy-2-methylaminopropane; 1-phenyl-2-methylaminopropanol
CI0H15NO

Mol. wt 165.24

OH

2T

PIS(+) data
pseudoMass 165.9 (13.4%)

mass fragments 148.1 (100%) ~ 133.1 (71.9%) ~ 117.2 (72.7%)

W +MSZ (166.30) CE (30). 185 MCA scans from Sample 1 (EphedrinePI15) of EphedrineP|5 wiff (Unknown lon Source) Max, 2 2e7 cps;

100% 4 1481

95%

90%

B5%

80% |

75% |

| 1331
70% 4
65%
E0%
]

50% |

Rel, Int. (%)

45% 11_52
40%
5%
ox]
250
15%
10% 56.2
59 Th% 1311 1459

i \ 104.3 1132 1183 1448
prse6se ea7 690 771792 a7s893 %7 g3 s 12711290 4se0 1428 1635 TR 1710 1780 1869 19241998

50 60 70 g0 %0 w0 1o 120 130 140 10 180 w0 180 160 200
miz, amu

1493 185.9
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Compound 4
Ephedrine-D3

C10H12D3NO
Mol. wt 168.24

OH

ZT

PIS(+) data
pseudoMass 169.2 (2.4%)

CDs

mass fragments 151.1 (100%) ~ 136.1 (14.6%) ~ 117.1 (30.1%)

W +M52 (169.30) CE (25). 195 MCA scans from Sample 1 (EphedrineD3-169-PIS) of EphedrineD3-169-PIS wiff (Unknown lon Source)

100% 4
a5
90%
B5%
80% |
75%
T0%
B85%
0%
550 |

50%

Rel. Int {%)

45%
40%

5%

30% |
2501

:5'\.-5

10%

5%

| 570592 120

50 &0 70 80 a0 100 110

171

1151

912
o 791 see /%32 1052 1131 1202
120

1316
130

136.1

1333

M52
140

Max. 1.1e8 cps)

1511
169.2
MB2ias0 A w0
150 160 170 180 180 200 210 20 230 240 250
miz, amu |
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Compound 5

Methylephedrine

N-Methylephedrine; 2-dimethylamino-1-phenylpropanol;
N,N-dimethylnorephedrine.

CI11H17NO

Mol. wt 179.26

PIS(+) data
pseudoMass 180.3 (6.9%)

mass fragments 162.2 (100%) ~ 147.1 (81.6%) ~ 135.2 (17.1%) ~ 117.1 (95.2%) ~

115.2 (35.9%) ~ 91.1(18.5%) ~ 57.0 (27.2%)

W +Ms2 (180.20) CE (30} 195 MCA scans from Sample 1 (W 180.2-PIS) of P 180 2-PIS wiff {Unknown lon Source) Max. 7 2e7 cps

100% 1622

171
|

147.1

152

91
1352

10% ] 932
| 1322 1803
5% 56.1
] ! 923 104.1 1494
NS48, 590 goy 702,722 T12 B43g5¢ V| 024 S 1128 92 1304 M4 qa64 S desr 1510190 heso 1750 17811 1814 1931 1686
50 &0 70 80 40 100 110 120 130 140 150 160 170 180 190 200
miz, amu
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Compound 6

Amphetamine

1-phenyl-2-aminopropane; alpha.-methylphenethylamine;
CO9HI13N

Mol. wt 135.21

NH,

PIS(+) data
pseudoMass 135.9 (3.1%)

mass fragments 119.0 (32.0%) ~ 90.9 (100%)

W M52 (136.00) CE (20, 195 MCA scans from Sample 1 5 FiS}of ne-PIS will (Turbo Spray) Max. 1.6e6 cps

100% 29
95%
20% |
85% |
80% |
T0% :
65'x.-§
o
55|

50% |

Rel. Int {%)

45%

119.0

25w.§
su-x.-é
5%.-; 135.9

¥10  591.602628650 690715 _ 76879.1831.B50 675/ 831.845 1028, 1051 1105 1145 1165 1211 1232 13121345 13831373 1409 1469

50 65 60 65 70 75 80 B5 %90 95 100 105 110 115 120 125 130 135 140 145 150
miz. amy
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Compound 7

Amphetamine-D8
C9H5DS8N
Mol. wt 143.21

CD;

PIS(+) data
pseudoMass 144.2 (0.1%)

mass fragments 127.30 (2.7%) ~ 97.2 (100%)

W from A-DB.ta {Unknown lon Seurce) Max, 6 666 cps
100% ¢ 972
95%
e
85%
80% |
T0% .
65'x.-§
]
55% i

50%

Rel. Int {%)

45%

a8.2

127.3
M. 680892703 800620830853 %2883 ees  q0e4d101  mea 12630 ipen 426
60 €5 70 75 80 85 50 95 100 105 110 115 120 126 130 135 140

miz. amu
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Compound 8

Methamphetamine

N, alpha.-Dimethylbenzeneethanamine;
N, alpha.-dimethylphenethylamine
C10H15N

Mol. wt 149.24

HN—

PIS(+) data
pseudoMass 150.2 (0.2%)

mass fragments 119.0 (2.2%) ~ 91.1 (100%)

W from MA txt (Unknown lon Source Max. 1267 cps)

100% 4 91.1
95%
S0%
B5%
80% |
_—
70%
65% |
E0%
5% |
50% |
45%
au'a.-f
5%
0%
250
0%
15%
10%
E
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Compound 9

Methamphetamine-D8
C10H7D8N
Mol. wt 157.24

ZT

CDs

CDs

PIS(+) data
pseudoMass 158.1 (1.1%)

mass fragments 124.1 (6.6%) ~ 93.2 (100%) ~ 92.2 (57.8%)

W - from MA-D8 txt (Unknown lon Source)

100% 232
95%
90%
B5%
80% |
75%
T0%
65% |
E0%
5% |

50% |

Rel, Int. (%)

45%
40%
5%
ox]
250
15%
10%

5%
903 980

W 550 571 ®53e62 730 7o ma2 8817 962 057 11501207 1228 1252 1302

55 &0 65 70 75 80 # oo 85 100 105 110
m/z, amu

42

1241

125 130 135

140

14201428

148

e

Max. 7,666 cps |

1567181
155 160



Compound 10

MDA

3,4-methylenedioxyamphetamine;
3,4-methylenedioxyphenylisopropylamine
CI10H13NO2

Mol. wt 179.22

eOns

PIS(+) data
pseudoMass 179.9 (8.0%)

mass fragments 163.0 (100%) ~ 135.0 (30.5%) ~ 133.0 (28.0%)

[ W +MS2 (180.00) CE (20): 195 MCA scans from Sample 1 (MDA) of MDACE20a wiff {Unknown lon Source) Max. 1.3e6 c|:s:
100% 1630
95%

90% |

B85%

80%

75% |

TO%

65%

B0%

o

45% E

40%

5%

20% 1350

1330. |

1052

1799
] 132 161.6
Pl 79,0 a11 1040 Ja01 1731220 f 1359 § | 1853 y770 1792
50 &0 0 80 %0 100 1o 120 130 140 150 160 170 180 180 200
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Compound 11

MDA-D5
C10H8D5NO2
Mol. wt 184.22

CD;

PIS(+) data
pseudoMass 184.5 (0.1%)

mass fragments 138.1 (77.8%) ~ 110.1 (100%)

W from mda-d5-pn.txt (Unknown lon Source) Max, 2 3e6 cpsg

100% ¢ 1101

95%

90%

85%

8 1381
75% |
TO%
65%
B0%
5% 1372
50% | '

Rel. Int {%)

45% 168.0
|

40%+

35%

| 1383
30%

1070 1087 1664

1 1 1108 55 1344
N %5353 ea®® 70 o842 940980 012 roerV TV s B2 rmpe 190 oy SSis iepp 12 LIOT g0 teas
60 70 80 80 100 110 120 130 140 150 160 170 180

miz, amu
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Compound 12

MDMA

3,4-methylenedioxymethamphetamine;
N-methyl-3,4-methylenedioxyphenylisopropylamine;
"Ecstasy"; "E"; "XTC"; "Adam"

CI11H15NO2

Mol. wt 193.25

H
<OWN\
o)
PIS(+) data
pseudoMass 194.3 (1.7%)

mass fragments 163.1 (64.5%) ~ 135.0 (76.4%) ~ 133.1 (100%) ~ 105.2 (90.9%)

W from MDMA-P txt {Unknown lon Source) Max, 4 286 cps

100% 1331

1052

135.0

B5% - 163.1

Rel, Int. (%)
]

582 1321
[ 143

1031 I 161.4
791 U

/ i
1 769, [ ! 1221 1207 160.8
n 552566 52 958800 go7 811829 1020 1068 1152 i 18D 449 MB1 gs79. s 1642 193
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Compound 13

MDMA-D5
C11HI10D5NO2
Mol. wt 198.25

D
0

< \CD3
o

PIS(+) data
pseudoMass 199.3 (1.0%)

mass fragments 165.1 (61.7%) ~ 135.2 (100%) ~ 107.2 (66.6%)

W from MDMA-d5-F txt (Unknown lon Source) Max, 4,086 cps)|
100% ¢ 1352
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90% |
B5%
80%
75% |
70% {
1 107.2
65% 4 |
1 165.1
60%
55%

50% |

Rel. Int {%)

45%
40%
5%
ox]
250
15% -
10% 16}

i 1372
5% 1053 0. ) !
{ { 1 X
pss2 S eas  T9REI2 g5455 qo33 ) L1082 1208 318 1381 1498 1603 '0E2 1661 1993
& 70 & % 160 10 120 10 130 150 10 170 180 180 200
miz, amu

218

46



Compound 14

MDEA

3,4-Methylenedioxyethamphetamine
N-ethyl-3,4-methylenedioxyamphetamine;
N-ethyl-3,4-methylenedioxyphenylisopropylamine
CI12H17NO2

Mol. wt 207.27

H
<Oj©/YN\/
0
PIS(+) data
pseudoMass 208.0 (0.8%)

mass fragments 204.2 (0.5%) ~ 163.1 (70.2%) ~ 135.0 (92.3%) ~ 133.1 (100%)

105.1 (93.7%) ~ 72.1 (17.1%)

W +M52 (208.00) CE (30): 98 MCA scans from Sample 1 (MDEA) of MDEAZ208 015 wiff (Unknown lon Source) Max. 1867 cps)

100% 1331
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Compound 15

MDEA-D5
C12H12D5NO2
Mol. wt 212.27

ZT

o \C/CD3

PIS(+) data
pseudoMass 213.1 (27.8%)

mass fragments 209.4 (0.1%) ~ 163.0 (100%) ~ 135.0 (11.8%) ~ 133.1 (11.2%)) ~

105.1 (5.8%) ~ 77.1 (7.7%)

W +M52(213.00) CE (20): 195 MCA scans from Sample 1 (MDEA-d5-PIS) of MDEA-d5-PIS wiff (Turbo Spray) Max. 1.0e9 cps;
100% 163.0
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Compound 16

PMA

Para-methoxyamphetamine

CI0H15NO
Mol. wt 165.12

HsCO

PIS(+) data

NH,

pseudoMass 166.0 (7.8%)

mass fragments 149.1 (100%) ~ 121.1 (25.9%)

W +M52 (166.10) CE (15); 195 MCA scans from Sample 1 (PMA-166.1-PI5) of PMA-186,1-PIS. wiff (Unknown lon Source)

100%
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Compound 17

PMMA
Para-methoxymethylamphetamine
CI11H17NO

Mol. wt 179.26

HsCO HN——

PIS(+) data
pseudoMass 180.2 (6.4%)

mass fragments 149.1 (100%) ~ 121.1 (36.3%)

W M52 (180.10) CE (20); 195 MCA scans from Sample 2 (PMMA-180.1-PIS) of PMMA-180.1-PIS wiff (Unknown ion Source) Max, 4.0e6 cps
100% 1491
a5% -I
aon]
B85%
oo
75% ‘
T0%
|
60% ' |
55%

50%
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40%
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30%
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Compound 18

Fentanyl

N-Phenyl-N-[ 1-(2-phenylethyl)-4-piperidinylpropanamide;
N-(1-phenethyl-4-piperidyl)propionanilide;
N-(1-phenethyl-4-piperidinyl)-N-phenylpropionamide;
Phentanyl

C22H28N20

Mol. wt 336.48

(0] N

N

PIS(+) data
pseudoMass 337.2 (6.9%)

mass fragments 216.1 (7.0%) ~ 188.1(100%) ~ 146.3(4.7%) ~ 132.1(15.3%) ~
105.2(70.6%)

B +MS2 (337.20) CE (40} 195 MCA scans from Sample 1 (Fentanyl-337 3-PIS) of Fenlanyl-337 3-PIS.wiff (Unknown lon Source) Max, 17e8 cps.

100% 188.1

2181 w72
{ 1463

| 870 oo 841 4 - ied 41502 ; 3 g
" 88y _026_ 1172 1295 14517 184.3. 190 2500 2144 225 4 2452 2537 26814 7870 31883307 3948 3335

0 [ 100 120 120 160 180 200 220 240 260 280 300 320 a0 360 380 aba
miz, amu
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Compound 19

Fentanyl-D5
C22H23D5N20
Mol. wt 341.48

O N
\)kN
D D
D D
D

PIS(+) data
pseudoMass 342.3 (8.8%)

mass fragments 221.1 (7.0%) ~ 188.1(10.9%) ~ 146.1(3.5%) ~ 137.2(13.0%) ~

134.1(11.2%) ~ 105.2(57.7%)

W +M52 (342 40) CE (40): 195 MCA scans from Sample 1 (Fentamyl-D5-342 2-P|S) of Fentanyl-D5-342 2-PIS wiff (Unknown lon Source) Max, 2 0e8 cps;
100% 4 188.1
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Rel. Int {%)

45% 1

40% 4

30%
25%

15% 1372

10% 3423
| 211

5% 146.1 ol
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Compound 20

Ketamine
2-(2-Chlorophenyl)-2-(methylamino)cyclohexanone
C13H16CINO

Mol. wt 237.73

Cl

PIS(+) data
pseudoMass 238.1 (100%)

mass fragments 220.0 (10.0%) ~ 207.2(10.93%) ~ 179.1(11.63%) ~ 150.3(24.1%) ~
124.9(21.5%)

B +31: 195 MCA scans from Sample 1 (Ketamine) of Ketamine wiff {Unknown lon Source) Max. 1.8e7 cps;
100% 4 2381
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Compound 21

Ketamine-D4
C13H12D4CINO
Mol. wt 241.73

Cl D

PIS(+) data
pseudoMass 242.2 (100%)

mass fragments 224.1 (36.6%) ~ 211.1 (32.3%) ~ 183.0 (20.2%) ~ 129.2 (17.8%)

W +MS2 (242 20) CE (20} 58 MCA scans from Sample 1 memmur-el]d-j)is;u u{kelamlr!el’.‘.-‘l-pis‘.wll‘f {Unknowm lon Source) Max 1267 cps
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Compound 22
Norketamine
2-(2-Chlorophenyl)-2-aminocyclohexanone

CI12H14CINO
Mol. wt 223.08

Cl

NH,

PIS(+) data
pseudoMass 224.1 (40.2%)

mass fragments 207.0 (100%) ~ 179.1 (45.1%) ~ 125.0 (74.7%)

W M52 (224 20) CE (20}, 195 MCA scans from Sampie 2 |

pis, wiff {Unknown lon Source)
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Compound 23

Norketamine-D4
C12H10D4CINO
Mol. wt 227.08

Cl

NH,

PIS(+) data
pseudoMass 228.1 (45.6%)

mass fragments 211.1 (100%) ~

W +MSZ (228 30) CE (20}, 195 MCA scans from Sample 1

183.1 (35.91%) ~ 129.1 (31.4%)

neDd-pis) of
100% -
95'5;.-:
o
B5%
son]
75%
?n's;.-:
£5%
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50% |
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Compound 24

GHB

gamma.-Hydroxybutyrate; 4-Hydroxybutanoic acid

C4H803
Mol. wt 104.11

HO

PIS(-) data

OH

pseudoMass 103.2 (48.3%)

mass fragments 100.6 (27.6%) ~ 84.4 (37.9%) ~ 56.7 (31.4%)

B M52 (102,00) CE (-17) 5 MCA scans from Sampie 1 (GHE-103-PIS) of GHB-103-PIS wiff (Unknown lon Source)

100%
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85% |

Rel. Int {%)
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Compound 25
GHB-D6

C4H2D603
Mol. wt 110.11

(@]
c: )k
(@) C
AN OH
C C
D, D,

PIS(-) data
pseudoMass 108.9 (65.5%)

mass fragments 105.7 (10.2%) ~ 89.8(40.4%) ~ 64.8 (12.2%) ~ 61.1 (100%)

B M52 (108,80) CE (-17) 195 MCA scans from Sample 1 (GHE-D8-109-P1S) of GHE-DE-109-PIS wiff {Unknown lon Source)
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Compound 26

Heroin
Diacetylmorphine
C21H23NOS
Mol. wt 369.42

PIS(+) data
pseudoMass 370.3 (100%)

mass fragments 328.3 (27.2%) ~ 268.1(10.3%) ~ 237.0 (13.5%) ~ 219.1 (12.8%) -

211.0 (38.5%) ~ 193.2 (25.1%) ~ 165.1 (20.0%)

B =MS2 (370.00) CE (45) 195 MCA scans from Sample 1 (Heroin-PIS) of Heroin-PIS wiff {Unknown lon Source) Max. 327 cps.
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Compound 27

Heroin-D9
C21H14D9NO5
Mol. wt 378.42

PIS(+) data
pseudoMass 379.2 (100%)

mass fragments 335.2 (33.4%) ~ 272.1(74.6%) ~ 238.2 (23.8%) ~ 219.1 (25.5%)

212.1 (77.0%) ~ 210.2 (40.2%) ~ 193.3 (41.6%) ~ 191.0 (50.4%) ~ 166.2 (41.6%)

W +M32 (379.40) CE (48). 185 MCA scans fom Sample 1 (HerainD9-37%-PIS) of HeroinD3-379-PIS wift [Unknawn lon Source) Max, 7 366 cps.
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Compound 28

Morphine

(5.alpha.,6.alpha.)-7,8-Didehydro-4,5-epoxy-17-methylmorphinan-3,6-diol;
morphium

C17H19NO3

Mol. wt 285.34

PIS(+) data
pseudoMass 286.1 (100%)

mass fragments 268.0 (4.0%) ~ 229.1(13.0%) ~ 211.0 (17.9%) ~ 201.1 (35.9%) ~

183.1 (25.2%) ~ 173.1 (19.4%) ~ 165.0 (28.5%) ~ 155.1 (20.5%)

[ "W +M52 (286 20] CE (4D) 195 MCA scans from Sample 1 (Morphine-F15) of Morphine-FIS will (Unknawn fon Source) Max. 9206 cps.
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Compound 29

Morphine-D3
C17H16D3NO3
Mol. wt 288.34

PIS(+) data

pseudoMass 289.2 (100%)

mass fragments 271.1 (4.8%) ~ 229.0(16.9%) ~ 209.1 (27.1%) ~ 201.1 (48.1%)

185.1 (42.6%) ~ 181.1 (47.2%) ~ 173.1 (31.9%) ~ 165.1 (51.7%) ~ 155.2 (44.3%)

B +MS2 (289.30) CE (43); 195 MCA scans from Sample 1 (Morphine-D3-289 3P15) of Morphine-D3-289.3PIS wiff (Unknown lon Source)
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Compound 30

Codeine
(5.alpha.,6.alpha.)-7,8-Didehydro-4,5-epoxy-3-methoxy-17-methylmorphinan-6
-ol; methylmorphine; morphine monomethyl ether; morphine 3-methyl ether
CI18H21NO3

Mol. wt 299.37

PIS(+) data
pseudoMass 300.2 (100%)

mass fragments 282.0 (6.2%) ~ 266.3 (10.9%) ~ 241.4 (24.1%) ~ 225.1 (43.5%) ~

215.1 (56.3%) ~ 199.2 (78.1%) ~ 183.1 (58.3%) ~ 171.1 (37.5%) ~ 165.1 (77.6%)
155.1 (48.8%)

+MS2 (300.20) CE (43} 195 MCA scans fn

1801
T fesd

1 Sample 1 (Codeine-300-PIS) of Codeine-300-PIS wiff {Unknown lon Source)

miz, amu
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Compound 31

Codeine-D3
(5.alpha.,6.alpha.)-7,8-Didehydro-4,5-epoxy-3-methoxy-17-methylmorphinan-6
-ol; methylmorphine; morphine monomethyl ether; morphine 3-methyl ether
C18H18D3NO3

Mol. wt 302.37

Ho\\\\““

PIS(+) data
pseudoMass 303.2 (100%)

mass fragments 284.9 (5.2%) ~ 269.2 (9.7%) ~ 241.2 (19.1%) ~ 225.1 (36.0%) ~

215.2 (49.8%) ~ 199.1 (61.4%) ~ 183.1 (50.6%) ~ 171.2 (32.3%) ~ 165.2 (63.6%)

/

155.1 (40.0%)

B +MS2 (303.20) CE {43} 195 MCA scans from Sample 1 {CodeineD3-203-PIS) of CodeineD3-303-PIS wif (Unknown lon Scurce) Max. 7,166 cps
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Compound 32

6-Acetylcodeine
Cr0H23NO4
Mol. wt 341.41

PIS(+) data
pseudoMass 342.2 (100%)

mass fragments 300.2 (1.7%) ~ 282.1 (9.2%) ~ 225.1 (47.16%) ~ 197.2 (8.6%)

W +M52 (342.20) CE (35). 195 MCA scans from Sample 1 (Acetyicodeine-PIS) of Acetylcodeine-PIS wiff (Linknown lon Source) Max, 2.1e7 cps;
100% M22
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Compound 33

Hydromorphone

4,5-Epoxy-3-hydroxy-17-methylmorphinan-6-one; dihydromorphinone;
Dimorphone; Novolaudon

C17H19NO3

Mol. wt 285.34

HO

PIS(+) data
pseudoMass 286.1 (37.9%)

mass fragments 227.2 (20.0%) ~ 199.2 (16.8%) ~ 185.2 (100%) ~ 170.9 (11.8%)
157.1 (37.9%)

W +M52 (286.10) CE (48): 195 MCA scans from Sample 1 ( 286.2-PIS) of 286.2-P1S wiff (Unknown lon Source)
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Compound 34

Hydromorphone-D3
C17H16D3NO3
Mol. wt 288.34

HO

pseudoMass 289.1 (46.5%)
mass fragments 227.1 (23.5%) ~ 211.0 (6.1%) ~ 199.0 (17.9%) ~ 185.1 (100%) ~

171.0 (11.4%) ~ 157.0 (34.0%)

B +M52 (289.30) CE (48); 195 MCA scans from Sample 1 (F D3-289 3-PIS) of Hy Pl D3-288 2-PIS. wiff {Unknown lon Source) Max, 7.2e6 cps)
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Compound 35

Hydrocodone

4,5-Epoxy-3-methoxy-17-methylmorphinan-6-one; dihydrocodeinone;
Bekadid C18H21NO3

Mol. wt 299.37

@)

S
Z
2
%,

@)

pseudoMass 300.1 (63.4%)
mass fragments 241.3 (20.9%) ~213.2 (15.5%) ~ 199.1 (100%) ~ 183.1 (12.3%) ~
171.0 (12.6%)

W +M52 (300.20) CE (42): 195 MCA scans from Sample 1 (Hdrocodone-PIS) of Hdrocodone-PIS wiff |Uinknown lon Source) Max. 1.2e7 cps;
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Compound 36

Hydrocodone-D3
C18H18D3NO3
Mol. wt 302.37

O

~

Z
7,
/,
”
”
"

N
T~CD,

O

pseudoMass 303.2 (71.7%)
mass fragments 241.2 (21.8%) ~213.1 (14.7%) ~ 199.1 (100%) ~ 183.1 (13.9%) ~
171.0 (12.1%)

W +M52 (303.20) CE (42): 195 MCA scans from Sample 1 (HydrocodoneD3-303 2PIS) of HydrocodoneD:3-303 2P1S wiff (Unknown lon Source) Max. 1.8e7 cpsg

- 189.1

95%

90%

85% |

80% |

75%
| 3032
70%4
65%
60% |
55%

50% |

Rel. Int {%)

45%
40%
5%
ox]

25%
| 2412

15% | 183.1 2131
! mo ]
10% | 18111 3013
! 1853 |
3 | || 81 N3 299.8
s PO 1412 1529 1683|1871 10941966 i p
oo 510 g3nssssopvops 113y 1280 N, L1 ST el AT jo22 23r 28570 o6e9 2852793 fe6D a0ss
& ) 100 10 140 160 180 200 230 240 260 280 360 330 30
miz, amu

69



Compound 37

Cocaine

[ 1R-(ex0,ex0)]-3-(Benzoyloxy)-8-methyl-8-azabicyclo[3.2.1]octane-2-carboxyli
c acid methy]l ester;
3.beta.-hydroxy-1.alpha.H,5.alpha.H-tropane-2.beta.-carboxylic acid methyl
ester benzoate; ecgonine methyl ester benzoate; 1-cocaine;
benzoylmethylecgonine. C17H21NO4

Mol. wt 303.36

pseudoMass 304.2 (5.9%)

mass fragments 182.1 (100%) ~ 150.1 (13.6%) ~ 119.1 (12.8%) ~ 105.1 (31.6%)
82.3 (29.8%)

W +M52 (304.10) CE (38): 195 MCA scans from Sample 1 (Cocaine-PIS) of Cocaine-PIS wiff (LUinknown lon Source) Max, 7.9e7 c|:s:
100% 1821

95%

S0%

B5%

B80%
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60%

Rel. Int {%)
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Compound 38
Cocaine-D3

C17H18D3NO4
Mol. wt 306.36

D5C

pseudoMass 307.2 (6.0%)
mass fragments 185.2 (100%) ~ 153.1 (14.4%) ~ 119.1 (14.0%) ~ 105.2 (34.8%) ~
85.2 (35.0%)

W +M52 (307.40) CE (38): 195 MCA scans from Sample 1 (CocaineD3-PIS) of CocaineD3-PIS wiff (Unknown lon Source) Max, 59e7 cps;
100% - 1852
a5 | |
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Compound 39

Ecgonine

[ 1R-(exo0,ex0)]-3-Hydroxy-8-methyl-8-azabicyclo[3.2.1]octane-2-carboxylic
acid; 3.beta.-hydroxy-1.alpha.H,5.alpha.H-tropane-2.beta.-carboxylic acid
C9HI15NO3

Mol. wt 185.22
/o
N

OH

OH

H
pseudoMass 186.2 (6.0%)

mass fragments 168.1 (100%) ~ 150.1 (5.4%) ~ 140.2 (6.1%) ~ 124.2 (12.0%) ~

119.1 (13.4%) ~ 100.1 (28.3%) ~ 91.2 (21.3%) ~ 82.2 (74.4%)

[ W +MSZ (186 20) CE (38). 253 MCA scans from Sample 4 (Ecgonine-PIS) of Ecgonine-P1S wiff {Unknown lon Source) Max. 1.4e6 c|:s:
100% 168.1
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Compound 40

Ecgonine-D3
C9H12D3NO3
Mol. wt 188.22

CD;
/0
N
OH
H
OH
H

pseudoMass 189.3 (19.3%)
mass fragments 171.1 (100%) ~ 153.2 (3.9%) ~ 142.9 (7.7%) ~ 127.1 (12.3%) ~

119.1 (11.8%) ~ 103.2 (26.5%) ~ 91.1 (16.4%) ~ 85.1 (67.5%)

W M52 (189.30) CE (38), 203 MCA scans from Sample 1 (EcgonineD3-PIS) of EcgonineD3-PIS wiff (Unknown lon Source) Max. 1.4e6 cps
100% 1710
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Compound 41

Ecgonine Methyl Ester
CioH17NO;
Mol. wt 199.25

pseudoMass 200.1 (33.9%)
mass fragments 182.1 (100%) ~ 150.0 (7.9%) ~ 122.1 (10.7%) ~ 119.2 (13.0%) ~

108.1 (11.2%) ~ 82.2 (78.4%)

W +M52 (200.30) CE (35). 195 MCA scans from Sample 1 (EcgonineMethylEster-200.0-PIS) of EcgonineMethyiEster-200,0-PIS wiff (Unknown lon Sour.., Max. 1.1e7 cpsi
100% ¢ 182.1
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Compound 42

Ecgonine Methyl Ester-D3
CioH14D3NO;
Mol. wt 202.25

pseudoMass 203.1 (16.9%)
mass fragments 185.2 (78.8%) ~ 153.0 (11.7%) ~ 125.1 (14.4%) ~ 119.1 (15.6%) ~

111.2 (13.3%) ~ 85.2 (100%)

"W +MS52 203 00) CE (35): 195 MCA scans from Sample 1 (EcgonineMethyl ester-203.0-PIS) of EcgonineMethyl ester-203,0-PIS.wilf (Unknown lon Sour Max. 8267 cps
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Compound 43
Ecgonine Ethyl Ester

C11HoNO;
Mol. wt 213.28

OH

pseudoMass 214.1 (42.8%)
mass fragments 196.2 (100%) ~ 168.1 (24.7%) ~ 122.1 (8.6%) ~ 119.0 (11.7%) ~

108.1 (12.3%) ~ 82.2 (91.2%)

W +MS2 (214 20) CE (35). 195 MCA scans from Sample 1 (Ec Ester-214 2.PIS) of ylEster-214 2-PIS wiff (Uinknown lon Source) Max. 1.4e7 cps|
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Compound 44

Oxycodone

(5.alpha.)-4,5-Epoxy-14-hydroxy-3-methoxy-17-methylmorphinan-6-one;
dihydrohydroxycodeinone; 14-hydroxydihydrocodeinone; Dihydrone.

CI18H21NO4
Mol. wt 315.37

PIS(+) data
pseudoMass 316.1 (49.6%)

mass fragments 298.1 (100%) ~ 256.3 (14.8%) ~ 241.2 (16.7%) ~ 187.0 (5.6%)

W +MS2 (316.20) CE (30} 195 MCA scans from Sample 1 (Oxycodone-316,2-PIS) of Oxycodone-316,2-PIS wiff (Unknown lon Source)

100%

o o |

175.0 2128 224.0
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Compound 45

Oxycodone-D3
C18H18D3NO4
Mol. wt 318.37

PIS(+) data
pseudoMass 319.2 (50.0%)

mass fragments 301.2 (100%) ~ 258.7 (12.3%) ~ 243.9 (16.9%) ~ 189.8 (4.6%)

[ "W +M52 (315.20) CE (30) 195 MCA scans from Sample 1 (OxycodoneD3-319 2-PIS) deyMeDS-S\B 2-Pi5 wif (Unknown lon Source)

100%

Rel_ int. (%)
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Compound 46

LSD

Lysergide.
9,10-Didehydro-N,N-diethyl-6-methylergoline-8.beta.-carboxamide;
N,N-diethyl-D-lysergamide; D-lysergic acid diethylamide
C20H25N30

Mol. wt 323.44

PIS(+) data
pseudoMass 324.3 (21.0%)

mass fragments 281.1 (38.0%) ~ 251.2 (4.9%) ~ 223.0 (100) ~ 208.0 (67.6%) ~
180.2 (34%)

W 4152 (324.30) CE (35} 195 MCA scans from Sample 1 (LSD-324-PIS) of LSD-324-P1S wiff (Unknown lon Source) Max. 16e7 cps

100%+ 2230

35% 1802
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Compound 47

LSD-D3
C20H22D3N30
Mol. wt 326.44

PIS(+) data
pseudoMass 327.2 (85.4%)

mass fragments 281.1 (22.0%) ~ 254.1 (7.8%) ~ 226.2 (100) ~ 208.0 (14.1%) ~
200.1 (15.5%)

W +MS2 (327 40) CE (30} 195 MCA scans from Sample 2 (LSDD3-pis) of LSDD3-pis, wiff (Unknown lon Source) Max 2 1e7 cps.
100% i

-

]

i 272

0%

5%

70% 4

Rel Int. (%)

! 1
15% | Y oong

| s 264.1
% 1 1282 seo11zo | 10 |
4 2 | [T 244 094
w580 | eea | 1174 ju2e3 1528162 1611782 ags4) T /| 2362 2582 ge7, 2798 2930 | B3 38553880 36033963 3002
60 80 100 120 140 160 180 200 20 240 260 260 300 30 340 360 380 400
miz, amu

2079

80



Compound 48

2-Ox0-3-hydroxy-LSD
C20H25N303
Mol. wt 325.44

PIS(+) data
pseudoMass 356.2 (13.4%)

mass fragments 313.3 (17.9%) ~295.1 (4.7%) ~ 265.1 (9.8) ~ 237.0 (100%) ~ 222.0

(59.7%) ~ 209.0 (4.7%)

W +MS2 (356.30) CE (35} 195 MCA scans from Sample 1 (2-Oxo-3-OH-LSD-356-PIS) of 2-Ox0-3-OH-LSD-356-PIS wiff (Unknown lon Source) Mai. 1.2e7 ops
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Compound 49

Meperidine

1-Methyl-4-phenyl-4-piperidinecarboxylic acid ethyl ester;

1-methyl-4-phenylisonipecotic acid ethyl ester;
N-methyl-4-phenyl-4-carbethoxypiperidine

CI15H21NO2

Mol. wt 247.34

COCH,CHj
o—

PIS(+) data
pseudoMass 248.2 (20.4%)

mass fragments 220.1 (100%) ~ 174.3 (58.8%) ~ 131.2 (45.3%) ~ 117.1 (14.6%) ~

103.2 (27.2%) ~ 91.1 (24.0%) ~ 70.0 (69.0%)

W +MS2 (248.20) CE (45) 195 MCA scans from Sample 1 (Meperidine-248 2-P1S) of Meperidine-248 2-PIS wif (Unknown lon Source) Mai 4 Sef cps
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Compound 50

Meperidine-D4
C15H17D4NO2
Mol. wt 251.34

PIS(+) data

pseudoMass 252.2 (26.7%)

mass fragments 224.2 (100%) ~ 178.3 (71.8%) ~ 135.1 (63.9%) ~ 119.1 (11.1%) ~

105.2 (28.4%) ~ 93.1 (12.6%) ~ 72.3 (52.6%)
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W M52 (252 20) CE (45) 195 MCA scans from Sample 1 (Meperidine-D4-252 2-PIS) of Meperidine-D4-252 2-PIS wiff (Unknawn lon Source)
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Bl 51~ % 24 & %554 454 HPLC-TIC F]

B i of +hARM (39 pairs): 150.0/21.4 amu fram Sample 10 (100ng) of 9510200 A-pro... b 3. 8 .6ed cps.

3.5e5 -
3085 -
2.5e5 -

]

o

& 2065

=

]

c

i)

E 1.5e5 -
1.0e5 4 9179

Time, min
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] 52 ~ Methamphetamine MRM [§]

I XIC of +MRM (32 pair) 150.0/81.4 amu from Sample 10 (100ng) of 9510300 A-praj... hax. 8.Ged cps.

3 6eh

okl

Ell:lr T T T T
2 4 12 14 16 12
Time, min
U xiC of +MRM (39 pairz): 150.0/119.0 amu from Sample 10 (100ng) of S61030MA-pra... hax. 8.3ed cps.
8 3ed Q.09
§.0ed
EI.I:I T T T T T T T T T
2 4 = g 10 12 14 16 12
Time, min
b %G of +MRM (39 pairz): 150.0/91.4 amu from Sample 10 (100ng) of 9610300 A-praj... M a:. B.6ed cps.
2 Fed .09
§.0ed
DI:I T T T T T T T T T
2 4 f g 10 12 14 16 18
Time, min
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®] 53 ~ Amphetamine MRM [

b XIC of +MRM (33 pais) 150.0/81.4 amu from Sample 10 (100ng) of 951030MA-proje. . 3. B.6ed cps.
3feb :
g 9‘&
i )')1 f,\}E b s
DD' T T T T T T T T T
2 4 5 g 10 12 14 16 18
Time, min
U C of +MRM (39 pais) 136.00119.0 amu from Sample 10 (100ng) of 951030MA-proj... M. 1.9ed cps.
184 813
1.0e4
DD T T T T T T T T T
2 4 5 g 10 12 14 16 18
Time, min
UG of +MRM (39 pais) 136.0091.0 amu from Sample 10 (100ng) of S61030MA-proje. .. a3z, 8.5ed cps.
85ed 813
f0ed
DD T T T T T T T T T
2 4 G g 10 12 14 16 18
Time, min
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] 54 ~ Ephedrine  MRM [l

b ic of +MRM (39 pairsy 150.0491.4 amu from Sample 10 (100ng) of A5 1030MA-projectw...

hax. 8.Ged ops.

3.6e5 .
g QJL
) f,\)}i -
DI:IF T T T T T T T
2 4 G g 10 12 14 16 18
Tima, min
U o of #hiRM (39 pairsy 166.0/148.0 amu from Sample 10 (100ng) of 8610300 A-project.... hax. T.Ged ops,
7TEed 888
G.0e9
15.72
oo T T T T T T T T
2 4 =3 g 10 12 14 16 18
Time, min
b ic of #MRM (39 pairsy 166.0/121.0 amu from Sample 10 (100ng) of S61030MA-project.... hax. 1.5ed cps.
1.5ed e
1.0ed
oo T T T T T T T T
G g 10 12 14 16 18
Time, min
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B 55 - MDA MRM F]

I XIC of +MRM (29 pairs) 150.0/81.4 amu from Sample 10 (100ng) of 961030 MA-proje ctwiff (... ha:. 3.6ed cps.

3Geb

N Y wael s
1 10 11

2 3 4 ] & 7 2 a 2 43 14 15 16 47 13 19

Time, min
[ 1E of +MRM (29 pair) 180.0/133.0 amu from Sample 10 (100ng) of SG1020MA- proje ctwiff .. hax 2.0ed cps.
5 0ed a.r4
1.0ed
]
0.0 T T T T T T T T L T T T T T T T T T
1 2 3 4 ] fi 7 g a o 4 12 13 14 18 1| 17 18 18
Time, min
| XIC of +MRM (29 pair); 180.0/63.0 amu from Sample 10 (100ng) of 9G10230MA-proje ctiff .. hax. 8.0ed cps.
g.0:4 i
G.0:4
833,
0.0 T T T T T T T T 7 T T T T T T T T T T
1 2 3 4 ] f 7 g g o 1 12 13 14 15 1| 1T 18 18
Time, min
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B 56 ~ MDMA MRM B

I IC of +MRM (29 pairz): 150.0891.4 amu fram Sample 10 (100ng) of 9510300 A-proje ctwiff (Tur... a3z, 8.6ed cps.

3.G6e8

)
o.ap —p ’&Lﬂfh .‘L.!‘
& o 1 1N

1 2 3 4 ] g 7

12 13 14 56 1| 47 18 18

Time, min
I e of +MRM (39 pairz) 194.0/133.0 amu from Sample 10 (100ng) of S610300A- projectiff (T... Mz, 2.5ed cps)
9.46
2.0ed
D.D T T T T T T T T T T T T T T T T T T T
1 z 3 4 ] g 7 g | o 1 12 13 14 15 G 17 18 18
Time, min
I xIC of +MRM (39 pairz) 194.0M63.0 amu from Sample 10 (100ng) of 9610300 A-proj e ctwiff (T... hlax. 1.6e5 cps.
1.6e8 556
1.0e5
0o T T T T T T T T T

1 2 3 4 3 ] 7 g a o 11 12 13 14 15 16 17 18 19
Time, min

&9




B 57 ~ MDEA MRM [

HIC of +MRM (39 pairs): 1500894 amu fram Sample 10 (100ng) of Q610300 A- projectniff (Turbo .. b3z, 8.6ed cp
3665
=] nfe]
] e — g J}ﬁ‘f*\ﬂifﬂ*k’l e ——
1 2 3 4 ] f T g a 10 11 12 12 14 15 16 17 18 19
Time, min
ZIC of +MRM (39 pairs): 20201470 amu from Sample 10 (100ng) of 9590300 A projectuiff (Turbo... Mz 1.1ed cp
1065
1.00e4
0.oo T T T T T T T T T T T T T T T T T T T
1 2 3 4 ] f T g a 10 11 12 12 14 15 16 17 18 19
Time, min
XIC of +MRM (39 pairs): 20801770 amu from Sample 10 (100ng) of 9510300 A projectwiff (Turb... b3z, 26700 cp
1065
2000
ul, T T T T T T T T T T T T T T T T T T T
1 2 3 4 ] f T g a 10 11 12 12 14 15 16 17 18 19
Time, min
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Bl 58 ~ Ketamine MRM B]

I 21T of +MRM (39 pairs): 180.0/1.4 amu from Sample 10 (100ng) of 9690300 A-projectwiff (Turbo Spr... hax. 8.6ed

3.0ed

o.op ——————ala fk;f‘iﬂ\k —4
a1

1 2 3 4 5 G 7 g 12 13 14 15 16 17 18 19

Time, min
I 210 of +MRM (39 pais) 238.0/25.0 amu from Sample 10 (100ng) of A51030MA-project.wiff (Turbo Sp... hax. 4.3ed
4%ed 10.38
oo T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 -] 7 2 o] 10 11 12 13 14 15 16 17 12 19
Time, min
| 210 of +MRM (39 pair) 238002200 amu from Sample 10 (100ng) of 9510300 A-projectwiff (Turbo ... b 3z, 84400
440 10.38
G000
0 T T T T T T T T T T T T T T T T T T T

Time. min
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Bl 59 ~ Norketamine MRM [B]

b XIC of +MRM (39 paisr 150.0091.4 amu from Sample 10 (100ng) of 961030 MaA-projectmiff... M3z, 3.Ged ops.
3 6eh
g le
A AN A
DDF T T T T T T T T T T T T T T T T T T
1 2 3 4 i} G 7 g a 10 11 12 13 14 15 1|8 17 18 14
Time, min
I X0 of +MRM (39 pairsr 224.0M79.0 amu from Sample 10 (100ng) of 961020 MA-project.... b az. G200 cps)
ag20 a.76
0 11.13
1 2 3 4 5 & 7 g a 0 11 12 13 14 15 16 17 18 19
Time, min
b IC of +MRM (39 pairsr 224.0M25.0 amu from Sample 10 (100ng) of 961020 WA projecti... W3z 2.8ed cps.
2 e a.76
204
0.0 T T T T T T T T T T T T T T T T T T T
1 2 3 4 i} 5 7 g a 0o 11 12 13 149 15 186 17 18 19
Time, min
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& 60 ~ 2CB MRM H]

I XIE of +MRM (39 pairs; 150.0/91.4 amu from Sample 10 (100ng) of SG1030MA-projectuwiff (Tu... &z, 8.6ed cps.

36ed

albs
oop : : ol fh&h‘ﬂ’.fk —4
1 g o 10 1

12 13 14 15 16 47 18 1@

Time, min
31 of +MRM (39 pairs) 260.00228.0 amu from Sample 10 (100ng) of Q610200 A projectniff (T... b3z 1.1ed cps,
11.47
1.00ed
0.a0 T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 G 7 2 g o N 12 13 14 14 16 AT 12 18
Time, min
I XIE of +MRM (39 pairs) 260.00243.0 amu from Sample 10 (100ng) of S510300 A projectuwiff (T... &z G.ded ops.
11.47
S.0ed
ooe T T T T T T T T T T T T T T T T T T T

1 2 3 4 i} G 7 g g 0 N 1z 13 14 15 16 A7 12 18
Time, min
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] 61 ~ Fantanyl

MRM ]

b G of +MRM (39 pairz); 150.0091.4 amu from Sample 10 (100ng) of 95103004 projectawiff (Turba... M a:x. 8. 6ed cp
3.Ged
| 9}‘39‘&
Dok ———————— D&fj“& .ﬂ‘-.ﬁ e
Z 3 4 5 G 7 g ] 10 11 12 13 14 15 16 17 18 19
Time, min
U XIC of +1RM (39 pairs): 337.001M05.0 amu from Sample 10 (100ng) of 961030MA-projectmiff (Turb... Max. 4 7ed cp
4.7e4 13.48
o.op T T T T T T T T T T T T T T T T T T
2 3 4 & G 7 2 g 10 1 12 12 14 15 16 17 18 19
Time, min
b G of +MRM (39 pairz); 337001280 amu from Sample 10 (100ng) of G51030MA-projectaiff (Turb... M a:x. G.1ed cp
12.49
G.0e4
o.op T T T T T T T T T T T T T T T T T T
2 3 4 5i 5] 7 o] a 10 1 12 13 14 18 16 17 18 19
Tima, min

94



B] 62 ~ Cathinone MRM H&]

I 2iC of +MRM (39 pairs) 150.0/91.4 amu from Sample 10 (100ng) of AG1030MA-projectwiff (Turbo Sp... b3z, 8.Ged

3Ged
30efb -

Z2.0e5 4

1'0:; Ak !f"g k f'.\ . L

Time, min

I 210 of +hRM (39 pairs): 160.0M32.0 amu fram Sample 10 (100ng) of 9610300 A proje ctuwiff (Turbo 5. M ax. 2 Ged

2 Bt 667

2.0ed
.21
1.5ed 4
1.0e4

S000.0 4
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] 64 Atropine LC-MS F]

B iC of +hRM (G pairsr 290.3/124.4 amu from Sample 3 (Atropine) of Data851212 .wiff (Turbo Spray)

Intens...

2.0e5

G.0e5

4.0e5

2.0e5

D.D' T T T T T T T T T
1 2 2 4 3] G 7 a a

Time, min

Intens...

+hARM (G pairs) 10476 min from Sample 3 (Atropine) of Data961212 wiff (Turbo Spray)

Teh
G.0e5 o

4.0e5

2.0e5 4

.4 T + T T
28032949 280.3/831 280.3:91 1 304.3M358.3 30431032
4403 Mas=as amn
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] 65 Scopolamine LC-MS ]

5145

4000

2000

0 7 ; % ? ; 7 i 7 ;
1 z 3 4 5 & 7 ] aQ 10

Time, min

+MEM (5 pairs) 14843 min from Sample 4 (Scopolamine) of Data@G1212.wmiff (Turbo Sprayi

230
200

150
400 4

S0 4

2002244 280,203 1 2002081 .1 204.3M38.2

204.3M032.2

B 66 & I % ® Atropine ¥ Scopolamine LC-MS i}| ¥_g]

Oef5
Oef5

el

0.0 B

1 2 3 4 5 G T 2 a 10 11
Time, min

R (6 pairs) 14.842 min from Sample 5 (053 of Datal81212 wiff (Turbo Spray)

Fa0

G600

400

200

Max. F90.0

200.3124.4 2803931 280,391 .1 04301383 20431032
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4 Bt LC-MS-MSHE* 5 L g sk 2 * 222 > 2 SOP

- ~ i * # [F]: Methamphetamine ~ Amphetamine ~ Ephedrine ~ MDA ~ MDMA ~ MDEA -

Ketamine

Norketamine ~ 2CB -~ Fantanyl ~ Cathinone % 2% °

St I PEBREHAE RAPKITE BT HAITR FREH T A%

2
# 9% 2t U % 2 Ketamine ~ Norketamine i€ 7 ¥ 5% °

Z A R R 0 LOQ~500ng/mL

tR(min), LOQ LOD

ng/mL ng/mL
Methamphetamine 9.10 1 0.2
Amphetamine 8.15 1 0.1
Ephedrine 7.04 2 0.5
MDA 8.75 2 0.5
MDMA 9.56 1 0.2
MDEA 10.39 1 0.2
Ketamine 10.38 1 0.2
Norketamine 9.76 1 0.2
2CB 11.47 2 0.5
Fantanyl 13.50 1 0.2
Cathinone 6.68 2 0.5
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B REAERE

(= )&
1. Heptaflurobutyric acid (HFBA, 20mM pH 2.8) » GR % -

2. Acetonitrile (CH3CN), LC% o
3.Methamphetamine ~ Amphetamine ~ Ephedrine ~ MDA - MDMA -~ MDEA -~

Ketamine ~ Norketamine ~ 2CB ~ Fantanyl ~ Cathinone % &% - %

Methamphetamine-d8 -~
Amphetamine-d8 ~ Ephedrine-d3 ~ MDA-d5 ~ MDMA-d5 - MDEA-d5 ~ Ketamine-d4 -

Norketamine-d4 - Fantanyl-dS % e =% p #228 & o

4.Acetic acid, GR % -

5.Ethyl acetate, GR % o

6.EtOAc/MeOH/NH4O0H (78/20/2 v/v) ¢ fat fin/® f3/& K g it i o
20ml P AEY b r kg ok 2ml o R A3 o e r T8mlz e e iR 355 o
B (25C T NI o B E P R m o

(2R B:
13 B3R i
F P~ 11 VARIAN 5% ¢ A]50 ¢ SPEC®.DAU.3ML COLUMN
P~k %t Zymark 5 © Rapid Trace SPE Workstation
% # *iiz B ! (Turbo Vap LV EVAPORATOR)

2. HPLC R i»
HPLC: Perkin-Elmer PE-200 micropump
HPLC column: RP-18 column: Synergy 150 % 2.1-mm Polar-RP column
3. MS R im
FERY 4 &2 7 hAPI2000 7] o ESI postive5 3t fi-3¢ » triple quadrupole & 7 %

I~ FaHI
(- )& &2 ez
1A & pe 83 (kR 5 100ng/mL)
QEHAFTHE 2 R TR ZEHH
3. % E Rt 4 6o 7 17 AP12000 A triple quadrupole mass spectrometer » 14 ESI
PEHE S 2 > 1% postive #-54 F 35 574 § pseudomolecular ion 3 E o F B

pseudomolecular ion i * product ion scan (PIS)= ;%= 4] * collision-induced
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dissociation (CID) ¥ ¥|# -3 #(a parent-daughter ion pair). -5 ¥ c* -3 ¥+:E %

Wos RBRFR(H 2 Z) 0 Bt T g

foo T EY B2 H 23 538 2 MS/MS 4p B 4 dic

Name | op CE CXP
2C-B 60 25 15
Cathinone 60 20 15
Ephedrine 60 25 15
Ephedrine-D3 60 25 15
Methylephedrine 60 30 15
Amphetamine 60 20 15
Amphetamine-D8 60 20 15
Methamphetamine 60 20 15
Methamphetamine-D8 60 20 15
MDA 60 20 15
MDA-D5 60 20 15
MDMA 60 20 15
MDMA-D5 60 20 15
MDEA 70 20 15
MDEA-D5 70 20 15
PMA 60 20 15
PMMA 60 25 15
Fentanyl 60 40 15
Fentanyl-D5 60 40 15
Ketamine 110 20 28
Ketamine-D4 110 30 23
Norketamine 60 30 23
Norketamine-D4 60 30 23
GHB -50 -17 -15
GHB-D6 -50 -17 -15
Heroin 90 45 25
Heroin-D9 90 45 25
Morphine 60 43 15
Morphine-D3 60 43 15
Codeine 60 43 15

Codeine-D3 60 43 15
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6-Acetylcodeine 60 43 15

Hydromorphone 60 48 15

Hydromorphone-D3 60 48 15

Hydrocodone 60 42 15

Hydrocodone-D3 60 42 15

Cocaine 60 38 15

Cocaine-D3 60 38 15

Ecgonine 60 38 16

Ecgonine-D3 60 38 16

Ecgonine Methyl Ester 60 35 15

Ecgonine Methyl Ester-D3 60 35 15

Ecgonine Ethyl Ester 60 35 15

Oxycodone 60 30 15

Oxycodone-D3 60 30 15

LSD 90 30 11

LSD-D3 90 30 11

2-0x0-3-hydroxy-LSD 60 35 15

Meperidine 60 45 15

Meperidine-D4 60 45 15
%= ~ 224 MRM #+ %

Internal | Name Q1/Q3

standard

1 Amphetamine-d8 144.0/97.0

2 Methamphetamine-d8 158/93.0

3 MDA-d5 185.0/110.0

4 Ephedrine-d3 169.0/151.0

5 Ketamine-d4 242.0/129.0

6 Norketamine-d4 228.0/129.0

7 Fantanyl-d5 342.0/188.0

8 MDMA-d5 199.0/163.0

9 MDEA-d5 213.0/177.0

Ananlyte Name Internal standard Q1/Q3

1 Methamphetamine™ Methamphetamine-d8 150.0/91.0

2 Methamphetamine-a Methamphetamine-d8 150.0/119.0
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3 Amphetamine* Amphetamine-d8 136.0/91.0
4 Amphetamine-a Amphetamine-d8 136.0/119.0
5 Ephedrine* Ephedrine-d3 166.0/149.0
6 Ephedrine-a Ephedrine-d3 166.0/121.0
7 MDA* MDA-d5 180.0/163.0
8 MDA-a MDA-d5 180.0/133.0
9 MDMA* MDMA-d5 194.0/163.0
10 MDMA-a MDMA-d5 194.0/133.0
11 MDEA* MDEA-d5 208.0/177.0
12 MDEA-a MDEA-d5 208.0/147.0
13 Ketamine* Ketamine-d4 238.0/220.0
14 Ketamine-a Ketamine-d4 238.0/125.0
15 Norketamine* Norketamine-d4 224.0/125.0
16 Norketamine-a Norketamine-d4 224.0/179.0
17 2CB* MDEA-d5 260.0/243.0
18 2CB-a MDEA-d5 260.0/228.0
19 Fantanyl* Fantanyl-d5 337.0/105.0
20 Fantanyl-a Fantanyl-d5 337.0/188.0
21 Cathinone* Ephedrine-d3 150.0/132.0
22 Cathinone-a Ephedrine-d3
150.0/105.3

* % MRM 485 # i -a i MRM 45 $f

()#WOQA@@mQAﬁ SR R R A

T AR5

e

(Uﬂ*%ﬁ%iﬁﬁﬁéﬁﬁi%ﬁﬁﬁﬁkﬁéIDQ%%@MLL% ¥
S R g o

()P~ 7 b 52 R 5

id

()1 2 pARIE Eifs e

2003 PRE ST R

7

[nd
r'r

Frie)% 250ng/mL 2

F Rk 2

EIN 8 A

S itk o

-
2]

el

3RREERY LT A

TR A

Fpoed R pe WAk 5 SOng/mL(i* & Mk

‘ﬁnal conc.

‘%ﬁl

‘%&10 %ﬁlm
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(ng/mL) pg/mL (uL) |ug/mL (uL) jug/mL (uL) |(uL) (mL)
no.1 1 5 - - 125 5
no.2 2 10 - - 125 5
no.3 5 25 - - 125 5
no.4 8 40 - - 125 5
no.5 10 50 - - 125 5
Nn0.6 20 100 - - 125 5
no.7 50 - 25 - 125 5
no.8 80 - 40 - 125 5
no.9 100 - 50 - 125 5
no.10 200 - 100 - 125 5
no.11 300 - - 15 125 5
no.12 400 - - 20 125 5
no.13 500 - - 25 125 5
(Z).5PF&FEPH 3
SN
# 73 A BiRPEI F X Fer g FedL i i

rr]#lﬂ il v fig a2 il 0.8 ml 12 ml/min

TR B -k kg 4 ml 42 ml/min

EAR P - S 4 ml 2.52 ml/min

FAR Ak 0.1M ps fis -] 1 ml 3 ml/min

AR i i -k 4 3 4 ml 42 ml/min

A E B v AR e 4 ml 42 ml/min

Bl ¥ 5 il 0.1 ml 42 ml/min

¥ F Ric P 2 min

FAR Gk v g s Al 1 ml 3 ml/min

¥ F Ric P 2 min

Y B R PR 1 ml 4.19 ml/min

FAR Gk v AR L il 2 ml 6 ml/min

R B K i 3 ml 42 ml/min

1% &

240% § FoRicEA3SOCT R Y F F 18 A Rir 5
3.4t » HFBA(pH 2.8)%] 1 ml
4R L3235 15k ~ &> LC-MS

(2 ).HPLC 4 4% i %
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Mobile phase A : HFBA solution #* pHI2.8
Mobile phase B : CH3CN
Flow rate : 0.2 mL/min

R A AT E
Step total Time(min) Rate(ul/min) GradientProfile A (%) B (%)
0 3.0 200.00 0.0 85.0 15.0
1 10.0 200.00 2.0 50.0 50.0
2 15.0 200.00 -2.0 30.0 70.0
3 18.0 200.00 0.0 30.0 70.0
4 20.0 200.00 0.0 85.0 15.0
IR 7 Y

(- )2 KRB Z Analyst 143 w8 T Hedp@ & o

CHREREERA kR L X 2 242 MRM 2 £ 4+ 2 p £% 5 MRM
TRHFIFH L Y FURERIEIRRE AL LSRR -
C)FERRPEFEAER S rfRER? Y o
(p)rileF e i EE ERERYERZ VB -
(F)LOQ T& st T M2 A MkR » & ¢ fmik R 2304 420 F o
(= )LOD #_# % MRM ion ratio tolerances & # +£30% 2 & XER -
= N F'F'?JPF]‘}J
()& = e e at20% L p o
(2 )&%t dic r>0.995 -
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(AFHFF L 3R KR D)

g af | AAELCMS-MS #iE" Eb ek 22 L BEA Y

4 %% [DOH96-NNB-100914 2P 8 [9.11.14

Wt (o M FE S FEAFA ZAR

PEYA | o-EWyd s ntEwyd o x &L hERLYE &

2

o &l T

EIRE o 2 R il F%E;ﬁﬁ)ﬁl—?%,@i ?%#574%@&’—3%‘:%*%2%%

AR KT R T HRTREE > N R B2 L@ G

2R AR AT B RE 2 B T R REA T S LA FTEE

PERCE 2R R AT

LR FEE SRR G S A B AN

dt o gE T O ©

—&\

= P

AR LR RS SO MBAE FIESOMS & 2T AT 0 o i Rk

e B FAUE 0 AR M ERE i 2

T DEFERAL AR A (PR ER)PEFRRY Bk 2

FEGEZ AR FEERAIE R R AR B e
Poid 853 3BT FHRRZET LR ETRANG L B
Pol ok OMRRIFIEE > X2 HF ETIIM LI L AR S

A o

DA LC-MS R Bz i3r@ i F kv 2 adaddk> 4 o d N4

LR

—
|
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96—&&—\,1.?:'&‘-&13;6 SN 4 éi‘j\}fv’ji'»&l%ﬁg‘:;ﬁ?‘

(AFHET e 3R 4R 9 )

L4 %5 IDOH96-NNB-100914

P h LA A LC-MS-MS $HE Y B fid s 2t 2 2 BES ]

SEER TENEY$ R

LA F 2 3T R 3T P
A% LC-MS/MS #ipl g ? 5 RAE* #2527 712 TZ L4723

oo d 479 A%ékiﬁ?ﬁﬁﬂafﬁ A FR T UL B B

AN B Sk s R 2 EPN Y S R B 2 g B o

QAT EHANER T T HEL 2%

3i?%%%%% hEENELN | FEo- 1

LETTPEROF R OERTIRGFILLER 0 F A FE AN LE
e et A it R - SN - o R S E N NP I T s PE =& -
k2t HE L AER D éﬁﬁﬁomfﬁﬁﬁ’*ﬁﬂgw%%?

HRGCMS)Z 1 &1 5 > i > GC & Fd s drie Frodiv i ok
o ENEIRLTOPFTAFALS T L RIEHFIEESZ om0

AR AT 8 B R(LC-MS/MS) ¥ 4% BB 5 R 2 a5 1 n] 4 S o ¥
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P A R G S P e

HInHEPHP 2y BN ariE2 7 A% 8% o
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