IR

PG9701-0154 (9] H)

£ 4% DOH97-NNB-1011
#E P83k PGI701-0154
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A5
1 ~ 2-amino-5-nitrobenzophenone (27)
2 ~ 2-amino-5-nitrobenzophenone #i HFBA 474 R JE 4 (29)
3 ~ Nimetazepam (31)
4 ~ Flunitrazepam (33)
5 ~ Flunitrazepam-D7 (35)
-6 ~ 7-aminoflunitrazepam (37)
7 ~ 7-aminoflunitrazepam-D7 (39)
8 ~N-desmethylflunitrazepam (41)
9 » N-desmethylflunitrazepam-D4 (43)
10 ~ Nitrazepam (45)
11 ~ Benzodiazepines #& 4-#7 4 GC/MS-TIC (46)
B 12 ~ Flunitrazepam GC/MS-MRM - (47)
13 ~Flunitrazepam D7 GC/MS-MRM (48)
B 14 - Nitrazepam GC/MS-MRM (49)
B 15 ~ Nimetazepam GC/MS-MRM (50)
& 16 ~ 2-amino-5-nitrobenzophenone (51)
17 ~ 2-amino-5-nitrobenzophenone-HFBA (52)
B 18 » 7-aminoflunitrazepam  GC/MS-MRM (53)

B 19 ~ 7-aminoflunitrazepam D7 GC/MS-MRM [ (54)
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= 20‘N-Désmethylﬂunitrazepam GC/MS-MRM
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24 ~Flunitrazepam

25 ~ Flunitrazepam-D7
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B 29 » N-desmethylflunitrazepam-D4
30 ~ Nitrazepm

B 31 ~ Nitrazepm-D5

& 32 ~ 7-aminonimetazepam

33 ~ 7-acetamidonitrazpam

3

34 » Benzodiazpines #8 4 # #% HPLC-TIC
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36 Nimetazepam LC/MS-MRM
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40 ~ 7-aminoflunitrazepam-D7 LC/MS-MRM
41 ~ N-Desmethylflunitrazepam LC/MS-MRM
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44 ~ Nitrazepam-D5 LC/MS-MRM
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B 48~ O0Hr, 0.5 Hr Ak 3t
49 ~ 1 Hr, 1.5 Hr B 4K %t
50~2Hr, 2.5 Hr ikl
B 51 3 Hr, 4 Hr kA
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A8 S # . (17)
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Abstract

keyword : Nimetazepam, LC-MS/MS, GC-MS, Abuse drugs

Nimdetazepam has been used along with other abused drugs
including Ecstasy “shake-head pill”, Ketamine and estazolam.

In this study, we use both LC-MS/MS and GC-MS instruments to
establish the elucidation of Nimetazepam and its analogus Nitrazepam
and Flunitrazepam, against their urine samples in order to provide a
protocol of forensic as well as medical identification. According to the
observation, we noted that LC-MS/MS performs the illucidation in a
much better outcome than that of GC-MS, a traditional identification
instrument, because LC-MS/MS could resol\'/e the starting drug and its

metabolites in the urine.
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MEDBZSBRERMBEN - BEARMAHAEGAERT A 44 0 4

ey

RN ESAEHHER HY B 1RELLEIFIE B 2RE2E 169
B B3REFRAF 0B FA4RFEHQSHFSAMBHBEF LN 7658

LRGP St 5 S0 R B 4831 274 7 > M AR EHM BB FEHRES

BFEH O F DEBREIE e o BobdH 008 T B SR H e $AT 0 (A EAL
N ELE T R F LB é%%&%%éﬁ&\z&% L H LR 2R

Bk SR AR RARAE Z 3 st i B > REVER R B F AL B RE
FHEITHF LR Bt BREZUHNMABZIEZERER » HEBREREZ
EHABAFHEBAAREL -

EEBASERT B 0 BN SBRMHAER 2 54 B A A

B ¥ K #AR(GC/MS) & £ BB% T & » 3 & /LA H H 15 SUB 41 8 4847

B BAUERRAARE  RFEATTRBHBEIAFHASES L

Kot MEAESLRIBHTSE AR RESETPYERMARE
Hz ¥ UWHERELEH  Kf > AR L RGEEE L BIL/E
B do AT B S LR MBRARABE TS BB 5 Ao B

HBETHREACERE - MEFEERABALROASRBERZEH



PHERZRALGH IRELABRERZBRAEY, HNBERILHHE L)
TAEAAREE - &024&%‘:: ZIRECTRESARMWIERL L TEH (Gamma
Hydroxybutyric Acid ~ Gammahydroxybutyrate ~ GHB) £ > 4& fta /B 4 % 32
BAOVERREBICEREZ A > FHREXER12) BELERN
SATAICRAE B AABR T T RE XTI - R LB R
%ﬁ%ﬁﬁaﬁ%#ﬁ%ﬁ%&ﬂ&&éo Bt RABRE A7 SRR AN SRSk
HF 2R > BB s X A48 R S8 TAL BB - B BT kA R
WEEHESLLEBSHNBRZEE > To L HAZ SRS RS RTE
RAIZGFMA A - MAERRARE AT B E HEROLC-MS/MS) £ TR E B45
iﬁ%%uﬁﬂ%%%%°%%’%%&ﬁz%%uﬁﬁ%ﬁ$%§%&
(LC-MS/MS) % #i €.3& %%&ﬁ%’?ﬁ%uﬂﬁﬁﬁE%%mOMS\ﬁ
BEAT % o) FMATEAC AR  RAREEE E AR conjugate B AE E Atk 0 B4R
48 3 IR 2 AT R IR 44 B T 34T R A8 /8 M7 -8 B U0 3 T 36 45 B AS LR T 1
EARRFEEDZBY

R R RRET  RERITERR RREETHR > AARM Y it
AT - BAABN G HAREZ T E > TURBEHEELRRLT
@%ﬁ%ﬁﬁ%i’ﬁu BRI TR E VY TE S LT NEE IS

Rk TF o BERMBNE R ETURBEENEFELLER =



BN EBRFERIAREN LM RAEE » BERHHRTET  BFERS
MERERENT  BRIGREBOMIEB AR 2B L% R 40847 4 3%
BITZHENRDER > ERLEARRESHRAER At AR Y
X#E 3L Benzodiazepines #8(Nimetazepam,Nitrazepam,Flunitrazepam & H 4% 34
W) ok AR B8 2 LC-MS,GC-MS # 8 7 ik R H A8 B ML A 5% 3745 LC-MS # 4%,

7 ik BUX, GC-MS Z 7T 474 -
R~ MR %

I. Benzodiazepines FER BAG LA ARM EX T EHE

BRATE A % A 450 & A F 4 % Flunitrazepam , Flunitrazepam-D7,
7-aminoflunitrazepam, 7-aminoflunitrazepam-D7, N-desmethylflunitrazepam,

N-desmethylflunitrazepam-D4, Nitrazepam,. Nitrazepam-D5 (88 & #* Cerilliant
/2 8]), 2-amino-5-nitrobenzophenone (#% & # Sigma 2 8]) , Nimetazepam (3%
EACEp R Lake 2 3]) (4o & 1 A7 71), 5 4h#§ 2-amino-5-nitrobenzehpone i# 47
HFBA #7 4 %1 & %) Bt 4% & 75 & #% A1 A Finnigan MAT GCQ #! &9 GC-MS
LA El #4558 % 7% > # 3 Benzodiazepines 8B E A4 L AL F M E2

GC-MS % % F4H(H 1-10)  B5h » #50 L WA 38 A b B2 B

Flunitrazepam , Flunitrazepam-D7, 7-aminoflunitrazepam,

7-aminoflunitrazepam-D7, N-desmethylflunitrazepam,



N-desmethylflunitrazepam-D4, Nitrazepam, Nitrazepam-D5,

2-amino-5-nitrobenzophenone, Nimetazepam » & #| A 1t % R & 4%
Nimetazepam i& /& s%, 7-aminonimetazepam ° & i 47 2 BE4L R &, A B
7-acetamidonitrazepa;n BRI 4E & R R A4 8] 69 APT4000Q &
LC-MS/MS triple quadrupole mass spectrometer > £A ESI #4458 % % - #] R
postive 4 5 F 3% & ¥4 & #) pseudomolecular ion . & - 518 pseudomolecular
ion 4% A product ion scan (PIS)7 % » #1 A collision-induced dissociation (CID)
4% 3| & --F $1(a parent-daughter ion pair) " B2 % B A & & &9 F-F 2B M A
REORE > RS- FHUALRRGEE LI BTBBELIHMAE T
5% % ¥ (8,35 declustering potential, focus potential, curtain gas, collision gas %)

¥RE AR AR ERE M B R RAEAKAE -

II. Benzodiazepines i (Nimetazepam,Nitrazepam,Flunitrazepam & X X %t
WA B R Z LC-MS,GC-MS 8% xR LA MM %

B9 Z Al 2 31 &) Benzodiazepines 38 A £ A 4b 2 R L B4 £ 65 GC-MS &
LC-MS 5 MS & #} » #K44% Benzodiazepines 8 E R & A4 LR LB £
fTiRA% > #4T LC-MS, GC-MS # 7 8k R A& 374 -

#7» GC-MS &5 1% A HP-SMS &4 % % 4 # 4T 5 # > Data range from
50~650 (m/z), The temperature of GC injector: 280°C, The program of GC oven:



150°C hold 3 mins, % 24 35°C/min 5 % %] 250°C, 250°C hol;i 4 mins, & 1A
36°C /min # /8 %] 300°C, H& 4% 300°C hold 3 mins. » 43 3| K48 64 & #7 & 3t
(B 11) i& & 47 Benzodiazepines #8447 4 6 GC/MS-TIC %4 (B 12-21)
B MM E8%&(& =) -

#7 LC-MS & B4 3 4] i Ammonium acetate (45 5 2 NH,;OAc)/E & pH
FE A0S CHsCN B ET @A REN S BHR > REBELIHME MS E
5 % (€45 declustering potential, focus potential, curtain gas, collision gas %)
Jo A Z AT B ST 6 MS kM S 3 (GE—) T 847 » 8 MRM(E =) B B (%

W) (B 34-44)14 B EL B2 58 - (k=)

(E—) MS/MS &#FH 2 F %k

& Z MS/MS 28 » BRE MR u X TAEZ £ R EE A 100ng/mL infuse %
MS/MS » #.4% H & %% Pseudomolecular ion » #.47 PIS(Product lon Scan) 3
HERMRBE2ETFHRT  REFKRSZ = MRM #F#H > #1457 MRM §
B> A @4 DPCEPCE,CXP $#FRAELH A BTFREZRE A 2

55 Mok —. |

(33=) 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



-

ion ratio of calibration standard, the ratio of the two MRM ions, had the ion ratio
tolerances of £30% in this study.

& 4% SANCO rule, XA F 541 i MRM 4l > B85 T8 X — @ K& % MRM
BIH RBIMURREI ARZESRNAZE LA 0 R RREE R

WRESARBIREA  BERRKIEHL > EALC-MSMS ¢ » A T4 E A
X#h HATERPREEZ—@ MRM BAHENZEDL MRM 4R
mELAY > @URER AUBERRFLZEE - BESFEEX=
A5 B8 F MRM 2 F 4} tb4) A ion tolerance °

LOQ TRAWREH I RMRE » BOL B E LB EL£420 %

LOD & % # MRM ion ratio tolerances 544 +30% 2 JARERE o

S B X & A SRS Z LOQ~500ng/mL -

IILiE 4 Benzodiazepines RER R AL R LR £ B 0564809 F k5
BREERFRESHZ AL
EERREXAEARFALEREABYNELRRERE 4 H8%

THZERCHH T Bt MERSAR S ER &R FBARERME -

E &0

b

BB F LR LR RS HPITFHho T ¢

PATH B

1.:% & Benzodiazepines #8278 f % F 4b 5% & & B4 % F Ao MeOH 2% CH;CN
+#47 LC-MS A E 5% -

B84 ey AT H MS %%%3@( ¢.4% declustering potential, focus potential,

curtain gas, collision gas %) I SAT © 482 I 4F 49 MS 454 S 384T B A



BRZIG LRI EERN ASLE
2% & Benzodiazepines JAE A B A LR ARMERWAN T EGRR T » 4T

LC-MS #a# T %

AZBTHTHERERTHITER -BB5E2BENERRERER
()% 8% 4x: VARIAN % 4% © #13% © SPEC®.DAU.3ML COLUMN #7523
| #b4r#8 & Benzodiazepines i 4 % %75;?: ey e&% A bt B R )L

JE ) &b S AT BN R & LOQ & LOD 5%

(b)F B % 4t * Zymark &% © Rapid Trace SPE Workstation & 7] 34 — R i 47
10 18 sample B R A& & R A2 ) X BIR % » B oA B — &4 F BT RE R
E# T RmGEED)
(EZSHLZEREFRK)
AARE DR NIRRT ERREE KBRS LOQ~400ng/mL 2 2458
BRBRERBRERA BIRAFAMBEIZELRNZE LRI E R &R
REA 125ng/mL X BB ARER UBANRELAWERBRY K2 %
GHA URNBRELINWEZETARZETARER -



final conc. | HUix 1 Uk 10 | HEU 100 |FIAZ 10 pg/mL

final vol. (mL
(ng/ml) |pgmL (L) |pgimL (L) gL )| () - (mh)

no.l 0.1 0.5 125

no.2 0.2 1 125

0.3 0.5 2.5 ' 125

no.4 1 5 - - 125

mos| 2 | 10 - 125

no.6 - - 125

no.,7,k . 125

no.§ - - 125

o 20 | w0 | - | o[ s

No.10| 50 - 25 - 125
No.11 o b b 195

No.12 125

No.14 125

N015 — . 125 5 e

(C) SPE X BR{ixf4:

SRR BB BRHE L BRERAE . AEAR

B 487516 W BRI 0.5 ml 2 mL/min

¥z - BF R ’ 1 min

F|A ' ERES JiE K 4B 3 ml 2 mL/min

E A8 F % 7K JEKAE 1 ml 2 mL/min

FA R B P 2 min

g ' PRIR RE 1 ml 2 mL/min

FRE R ¥ 82 BRARE 5ml 30 mL/min

(D) . £.%k # % (Turbo Vap LV EVAPORATOR): £ 35 °C F,4% A §L& 20 4



R
(E)po A 4% &9 48 55 %] NH,OAc, pH 4.0 %] 1 ml
(F)4& 439 414 183% ~ A LC-MS T8 3.4 #43 F
(G)HPLC % #4544

1# A & HPLC RP-18 column: Phenomenex /4 3] Synergy 150 x 2.1-mm

Polar-RP column ‘ '
The mobile phase was operated at a flow rate of 0.2 mL/min with NH,OAc

(pH %! 4.0) and acetonitrile in a program as below:

Mobile phase A : NH,OAc solution##pH#4.0

Mobile phase B : CH;CN

Flow rate : 0.2 mL/min

B A& A
Step Total Time(min) Flow Rate(ul/min) GradientProfile A (%) B (%)
0 3.0 200.00 0.0 70.0 30.0
1 7.0 4 200.00 2.0 50.0 50.0
2 12.0 200.00 -2.0 30.0 70.0
3 15.0 200.00 0.0 - 30.0 70.0.
4 20.0 200.00 0.0 15.0 85.0
3. HFE R

ERARE RS HRRABRAM A LT LERDE RS - 2BIERD

B G BIAEIR o 3?% &%4 % IR RS -



E 215 A Benzodiazepines JAE R Y BT RN T G RR T » BIT
LC-MS %5 » 48 HPLC »#4% 69 MS ) TIC B 874 15 548 7
ST R B E B IR 4 4% 10-12 548 (B) 34) M sA GC-MS #4768 T8 ( JE
$Ta4b) 0 438 GC 814 69 MS & TIC B #7782 LC s R g4 15 &
SERTE R BERMFHHF 10-13 548(E 11) -

GC-MS £& > RAbaH e F k& PRt (F5AH B4Rl e
ST AR E ) ATk R P 8 Benzodiazepines $87% A & & LOQ 415
SAE 0 &R b BAVR L5 BB AR 4T B 5 » Benzodiazepines 28 %8 41
Bk GCMS R&474/LRE > L LOD AL LC-MS 5% % > MR &
¥ o B AR BIARIR 54 F AT HT A AL R E(H A2 #) A HFBA % REAT A B]) >
B AEF4A4NH2 Trest A qﬁéﬁﬁﬁb&)@’ & $t #1419 A Nimetazepam #§ 2
¥ — 4B 4X 3%t 4% 2-amino-5-nitrobenzephenone #4750 HFBA #9474 R JE » &
LOD #: %k & 30 ng/mL 42] 10 ng/mL > {2 & 475 tb4E A LC-MS/MS(LOD 0.5
ng/mL)% 3% % > & B B Benzodiazepines éﬁﬁ?ﬁa‘% P % H NH2 TAaR
I T Re AT R » 2 B 69 B IE R R T LR R Benzodiazepines
(Nimetazepam, Flunitrazepam) &y 4% #t 4 2 %% » #24# 1 LC-MS/MS & b &

A5 HRR -

10



LC-MS & » sttt Bl & M2 % (524 B £ Rl sita i &4
ERNARE) BATELIR T 4 Benzodiazepines 8B A # L =i & « LOQ
BIRSHAE 45 RAFh0 BAVR 5 BR AR & 47F B  Benzodiazepines 45
5% 2 LOD 45T E] 0.05~0.2 ng/mL > LOQ #F 5T 4 %] 0.2~2.0 ng/mL »
MBFFG BN SR ESH 94 R (KX ) P 4EEA LC-MS/MS
HiERE > BT —RUSHEBYTHREE > M B LSR5 GC-MS
ABECTRER) 8 BERIR > LC-MS & GC-MS T 144 & 1&85 LOD % >
NEBREHREF LS MR EN > TRIEHEREEAE -

KA ETET SHREA TS LRI % AR A nimetazepam A #9482 2
PR AT BE 67 H B > W R R85 F3(0.5 hr, 1 Hr, 1.5 Hr, 2 Hr, 2.5 Hr, 3
Hr, 4 Hr, 5 Hr, 6 Hr, 12 hr, 24 Hr, 48 Hr) 84 B Bk » B2 TR F X 1
47 sbAt 9’{’," H & R 4o %k £ FTR © 7-aminonimetazepam, 7-acetamidonitrazpam
# B Ak A nimetazepam % 1.5 /]NBH4% $L3R W73 o 0 B 5] 48 /N8 8545 T A48
BlBIROE » AFTRRBHARE E ML 4% > 7-aminonimetazepam Fo
7-acetamidonitrazpam T SA i R AL B4 A —RER e H 3 S E > BB
SEFR] 6 $ALH B 46,47 ¥ 238, > ®4E A LC-MS/MS 14 3] nimetazepam R

B e F] K A0 2 Y b B 48-54

11



* Nimetazepam &) XEK#R T > L RS AH 2o (B 45)p7] 0 WEAHRT
Nitrazepam FIZRE Lo EBRE B EEF > BMESBARBHBLARV B

7-aminonimetazepam, 7-acetamidonitrazpam %4t £ /792E 3148 B B 5% & k)
B i

RE| -85k XBBEEHHPEARIIBE Nlmetrazepam -
@A 0 BB SR SRR ELE » Bk BATLHBIREFTIEFHEE

HIBRBHARABELNRERHFSLETIRAR -

1.4 248 3 T 54 API 4000Q & triple quadrupole mass spectrometer » ESI
Byas Bk % 0 B GCQ-MS  EI 3% 3 ik # 7 Benzodiazepines #8& f & 4
8 EH#HE > & LC-MS/MS & -F % (a parent-daughter ion pair) &) &4 {b%
$ s 0 3 B A A GC-MS #% Benzodiazepines %8 k 447 4 Loy B F & 4
#ATEIMS B BRI RFEFTLOD %; X THA postlve BXFHK
Bt 0% $] % & 8 Benzodiazepines pseudomolecular ion .8 & MS #

o BAE AR OB EHNRE LRSS SRR B HR
AR R BN @R R LA EE -
2. JE % Benzodiazepines SAE R B A4 LR G HEN S LMBRE AR P

REPATZ I TR ~ AU A R 0 IR AT A4S - 2 B AT B3t

12



2+ ﬁ%ﬁ#)&ﬁ&'&%%ﬁf’ﬁ 'R T #4545 HPLC 813 oA % %45 2] > SPE
EROEBEZEREBRGHOTAR T E A BRABMAA B RBA4TF
T’Tﬁ%ﬁ’:\,ﬁﬂ MR TR o M B 46 A 69 #4545 2] 89 benzodiazepines %8 % #&
R TR L a4 LB A B A W BRI LR ) B AL AR F 43
BB AR B B (R 2 TR A 2 3 el

3. B AR KRR A5 & R T 40 > 7-aminonimetazepam,
7-acetamidonitrazpam & ] A H| T & FE A — R ARG F H 4 # > H4b 2wy
RiF AR EE M B AT Nimetazepam 48 B 69X %4 7-aminonimetazepam,
7-acetamidonitrazpam £} 8 & 5k 4% st &b & (4P ;%%%%3%%%%&% B A AR
BV ERL) * B AT R H 4 464E 7-aminonimetazepam » & £ 1H-NMR
data (& 55) ° 'fbl(%‘i%’fi‘*:ﬁ'ff"]ﬁ:"%é‘ﬁ&&ﬁ#ﬁ‘éﬂ,@%i@ &R - A
s e £ © X34 3-OH- Nimetazepam, 3-OGlc- Nimetazepam #.47 % & 4~
AR BN A AR b &Y Nimetazepam X 3 2 B0 & & R A 15214
LA |
4. Nimetazepam/§ ¥ 4|8 & » &M AILFEABROEMRDHER (3
SR AR B R B Bredm) At ABTRIFIMRE
HEBTERE XRALELARREE  RETRUERAFRNRE

ERABAFE  REENRGOERES > Bt S%EAK 218

13



AT Ak 0 R A — 4 4T b 345 Nimetazepam /£ A Z R A S AL B9 RF 5
o FRBARBERAERE — 0 LEARRE P LA LT H EHE -
B9 > BAVEATRILOMSH % S 3, M 18 5 &5 £ 5 45 (3-OH-
Nimetazepam) » {& & % &F SRR, ReTFARTRIELR, TREX

2 FRER -

-~ SRR

EEx )

1. AR E B TR Benzod.i.'tazepinesfﬁé‘) B L e MS R H FEEFuE
%ﬁ&m%ﬁﬁ#’ﬁiT%m%%zE%aH&@Lmnv £ 59 4% 41
A8 B4R T B A ik RA A EATER MR - ﬁﬁﬁm%@anmwmmmu@
(G R F)GZE QIR T RBRERF FE I GFEZ FEHRBGR M
B S AT 23R |

2. R AABRAI R BB E T 69 Nimetazepam 1% #4648 A5 »
39 B%F,E.Hl:z@ﬁ%x% Benzodiazepines 32 7% A &4 R R B FR 24 3k
R T R IMT % EEA & 4 6 A éﬁ#ﬁ}ﬁﬁdﬁl%ﬁ B HEREMHE

B2 48 T R A o

14



3. 788 GC-MS Fo LC-MS #}#> tt Benzodiazepines 3878 f & 49 & X, 3t 4 &4 51

% LC-MS H 8124, GC-MS & 8~ H&k - R & hi&ﬁ&é{&% ’

A B AT SR 0 LC-MS F ks 4 GC-MS & Fét - i
FREAEDEES  HPNER SRR L~ E B RAPEHITR >

T EVEELEVE VRS T T

M~ 54 SURR
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& —: Benzodiazepines BER BHL SR AR M E 5V %A

1 2-amino-5-nitrobenzophenone
2 Nimetazepam

3 Flunitrazepam

4 Flunitrazepam-D7

5 7-aminoflunitrazepam

6 7-aminoflunitrazepam-D7

7 N-desmethylflunitrazepam

8 N-desmethylflunitrazepam-D4
9 Nitrazepam

10 Nitrazepam-D5
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# =—: Benzodiazepines #8% A ¥4 4 5t & H B4 % LC-MS/MS 48

R S 23
Name _ DP CE .. CXp

2-amino-5-nitrobenzophenone 92 30 14
Nimetazepam 103 40 14
Flunitrazepam 94 39 5
Flunitrazepam-D7 100 38 14
7-aminoflunitrazepam 94 30 14
7-aminoflunitrazepam-D7 96 30 9
N-desmethylflunitrazepam 90 48 14
N-desmethylflunitrazepam-D4 96 40 14
Nitrazepam 98 40 14

98 40 14

Nitrazepam-D5
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=: Benzodiazepines$87& A B #GC/MSH & o4 1544+
(MRM#-F)—KFT4

Ananlyte | Name Q1/Q3

1 Flunitrazepam 312/286,266,239

2 Nimetazepam 294/268,248,221

3 Nitrazepam 280/264,253,234,206
4 2-amino-5-nitrobenzophenone | 241/225,195,167
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% m: Benzodiazepines$8 /& f 8 #HLC-MS/MSH 3% ¥ #&
#(MRMZ: F)

Internal
standard

Name

Q1/Q3

1

Flunitrazepam-D7

321.3/293.3, 275.3, 246.3

2 7-aminoflunitrazepam-D7 291.2/138.2,263.4,231.3
3 N-desmethylflunitrazepam-D4 | 304.5/258.5, 229.0, 202.1
4 Nitrazepam-D5 287.3/241.3, 185.2,213.2
Ananlyte | Name Internal standard Q1/Q3
1 , , 7-aminoflunitrazepam-D7 |243.3/226.2, 196.2,
2-amino-5-nitrobenzophenone
165.2
2 Nimetazepam Flunitrazepam-D7 ?323/250'3’ 2212,
3 Flunitrazenam Flunitrazepam-D7 314.4/268.3, 286.3,
P 240.3
4 . ) 7-aminoflunitrazepam-D7 284.2/135.3, 227.3,
7-aminoflunitrazepam
256.4
5 N-desmethylflunitrazepam N-desmethylflunitrazepam-D4 | 300.4/254.3, 225.3,
198.2
6 Nitrazepam-D5 282.3/236.3, 207.3,

Nitrazepam

180.2
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& #: GC-MS % # 4 #tR(SD) ~ LOQ -~ LOD (ng/mL) -

BHEABREKE
tR(min), LOQ LOD Linearity | Recovery (200ng/mL)
sd(%) ng/mL ng/mL r (Mean + sd ,%)
Interday Intraday
(P value)
2-amino-5-nitroben 10.18, 60 30 0.9991 >0.05 106+5.05
zophenone 0.01
2-amino-5-nitroben | 8.02, 0.01 40 10 0.9996 >0.05 102:h2..04
zophenone-HFBA .
Nimetazepam 12.16, 120 50 0.9990 >0.05 98.8+1.79
0.01
Flunitrazepam 11.50, 100 30 0.9984 >0.05 101+1.02
0.01
Flunitrazepam-D7 11.50
7-aminoflunitrazep 12.03, 120 40 0.9971 >0.05 99.54+3.11
am 0.01
7-aminoflunitrazep 12.01,
am-D7 0.01
N-desmethylflunitr 12.26, 150 50 0.9989 >0.05 104+3.68
azepam 0.01
N-desmethylflunitr 12.25,
azepam-D4. 0.01
. 12.53, 80 30 0.9982 >0.05 99.0+2.53
Nitrazepam
0.01
Nitrazepam-D5 12.54,0.01

20




7v: LC-MS4-# 4 69 tR(SD) ~ LOQ -~ LOD (ng/mL) “ 48
MAE REKE

tR(min),sd( LOQ LOD Linearity | Recovery (50 ng/mL)
%) r
ng/mL ng/mL (Mean + sd ,%)
Interday Intraday
(P value)
2-amino-5-nitroben | 13.55,0.01 | 2.0 ng/mL | 0.5 ng/mL 0.9998 >0.05 97.5
zophenone - ‘ +4.69
i 12.29,0.01 | 0.5 ng/mL | 0.1 ng/mL 0.9953 >0.05 111
Nimetazepam
+1.33
. 12.0,0.00 | 0.2 ng/mL | 0.1 ng/mL 0.9983 >0.05 111
Flunitrazepam
+2.37
Flunitrazepam-D7
7-aminoflunitrazep | 6.81,0.01 | 1.0 ng/mL | 0.2 ng/mL 0.9998 >0.05 94.7
am +1.85
7-aminoflunitrazep
am-D7
N-desmethylflunitr | 9.92,0.01 | 1.0 ng/mL | 0.2 ng/mL 0.9998 >0.05 108
azepam +1.65
N-desmethylflunitr
azepam-D4
) 10.22,0.01 | 0.2 ng/mL | 0.05 ng/mL 0.9994 >0.05 105
Nitrazepam +130

Nitrazepam-D5
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& AZ Rk % b5k A 89 Nimetazepam /X3 &1L 15 #

m eod 7-acetamidonitrazpam| 7-aminonimetazepam [Nitrazepam| Nimetazepam
(ng/mL) (ng/mL) (ng/mL) (ng/mL)
1 0.23 1.84 ND 12.8
1.5 0.76 4.58 ND 3.98
2 1.42 14.1 0.87 3.12
2.5 423 139 3.13 8.94
3 2.09 57.0 0.96 5.54
4 4.44 52.2 1.48 248
5 3.97 21.6 0.71 1.17
6 3.46 85.6 1.27 2.87
12 3.98 147 1.50 3.05
24 2.65 46.6 0.94 2.12
43 2.94 136 1.93 2.57
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97 FEHEPITRRARE K
(AEHEZHMLONRERE )

32 31 Benzodiazepines #&(Nimetazepam,Nitrazepam,Flunitrazepam
FELB | RARBEH)ERBR A Z LC-MS,GC-MS 8 5 7% & 48 M 1 a7

%
3t £ %3 IDOH97-NNB-1011 HER/H [97.11.12
PATHAE (GILBEZ KB IHEIHA ZER

HEm | O-fMnE ol FmME o #  Fo AFEALE &

A.i# 4T benzodiazepines #8(Nimetazepam, Nitrazepam, Flunitrazepam & #

R t) R AR B 2 LC-MS, GC-MS BHz 2 3
B. Nimetazepam, Nitrazepam, Flunitrazepam & £ /X 3t4 ] o5 62 89 ¥ 7%

FES B R A FOR P R E A XA

3 I 3 e 7 o e 2 S

A. T & i# 4T benzodiazepines #f (Nimetazepam, Nitrazepam, Flunitrazepam ‘
B EARB) ki 2 LC-MS, GC-MS &tz
(benzodiazepines ¥ £7 £ 4% GC-MS & -H_ﬂi_i}_i%i +)

B. Nimetazepam, Nitrazepam, Flunitrazepam & H- /X 3%t 4 B of 6738 69 7k

PR R ZEGRRT RWSH Z 346 T 2R

703 & U R 5 I R (o
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9T FRAEEEZARAREAHE A ZABER

(AEHAZM IOV ARERET)

3t £ % 3%  [DOH97-NNB-1011

# 31 Benzodiazepines #2
it £ % #  |(Nimetazepam,Nitrazepam,Flunitrazepam & 4% 3 %) & 7t
82 LC-MS,GC-MS 48 7 & & H-48 Bt 5%

HEEHA|EEE B |lanBexs

LA E X MR R A
FAFIF B LC-MS/MS 14 B & /& ¥ Benzodiazpines & &2 1T R £ €4

I\

7

2 AP HERAERRTATHAEHRENARE Rk T2
Benzodiazpines # & tb4g Al LC-MS/MS R #4748 -

**2-amino-5-nitrobenzophenone #£ LC-MS/MS 4# Al ESI mode T 81 E /B £ >

M

QAN EHRAAKT S B2 AR

AN EHBERHA R R BRE %

TFRERESHERZNERPRETRASZIES A4 528928
B BORER AR Z o R 485 0 RALFR U ERE g F ik 0 4B
RERIEHNMR TS EEHELER - MERF & k%’ﬁu;ﬂ.#ﬁﬁ’#ﬁﬁ
HB(GCMS)BE R T B > R » GC LA d B W M8 103 5 LM 3%
R MPNRARBELAME RS BEME LIBRBITACE k> AR
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Rt B 47 30 SR (LC-MSIMS) THR 08 A8 S 80 T S AL 2 6508+ 3
gh 0 B4 A B AR B AR 2 AT AR IR B T 47 R AR B B X B B F#aE
BEsTr AR fhEsax B4 -

A5 AP E R B B4 Sk P 48R % #& Benzodiazepines #5(Nimetazepam,
Nitrazepam,Flunitrazepam & £ X #t4)E R & L2 TITHR T E o4 2 3¢
> B BATMS G RERLC-MS/MS RT4769 BB HE FH-BRHTA
Benzodiazepines #8(F# 7 2-amino-5-nitrobenzophenone ##> LC-MS/MS ESI
mode R&F) 4wtk N BATEERRALAHIEER £ 569 £4] 77 LURR
B ERE QYA
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#% % & Mass Data Library (GC-MS 254y)

Compound 1

2-amino-5-nitrobenzophenone
C13H10N203
Mol. wt 242.0691

O,N I 0
GC-MS PIS(+) data
pseudoMass1 241 (100%)

mass fragments 225 (5.01%) ~ 195 (11.03%) ~ 167 (5.09%)
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1 ~ 2-amino-5-nitrobenzophenone

Spectrum Plot
Comment :

Scarn Ne: 318

C:\GCQ\DATA\10302A1

1030_2aminoSnitrobenzophenaone_100ppm_TIC
Retention Time: 10:21

Date: 10/30/08 13:32:55%

RIC: 13116198 Mass Range: 50 - 628

# Peaks: 281 Rase Pk: 241 Ioniz: 59 us Int: 4063420 100.00% = 4063420
100% 241 _
INT A -
77
195
B . .
eq | 105 4,167 | 235
YA L3200 fes7 299 359 293419 479 535 568 €13
DL ARRLALAE SR AL b L B I R R A L A D LR R A R R R R A R R AR R R AR A M R A R L R RN A R
5 100 150 200 250 300 350 400 450 500 550 600
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Compound 2

2-amino-5-nitrobenzophenone 2 HFBA 474 1t R JE 4%

C13H10N203
Mol. wt 438

I HFBA
o

GC-MS PIS(+) data
pseudoMass1 438 (23.92%)

mass fragments 269 (100%) ~ 191 (39.63%) ~ 145 (18.11%)

O,N
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2 ~ 2-amino-5-nitrobenzophenone £1 HFBA #7 4 R JE 4%

Spectrum Plot _ C:\GCQ\DATANII142ARL Date: 11/14/08 14:12:26
Comment: 1114_Zamino_R_100ppm
Scan No: 180 Retention Time: 8:03 RIC: 7078486 Mass Rangz: 50 - 639
# Peaks: 374 Base Pk: 269 Ioniz: 71 us Int: 1134837 100, 00% = 1134837
100% 269 ~
77
INT - 105 L
151
438
o 145
?2341 319
166 28’
Al by lk, 254 [ll 361 399 1461 506 537566 624
7] LRI L R A A L A L R R AR R !‘l‘l T '( T T T T T T T T T T

50 100 150 200 250 300 350 400 450 500 550 600 650
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Compound 3

Nimetazepam
C16H13N303
Mol. wt 295.0957

GC-MS PIS(+) data
pseudoMass 294 (83.48%)

mass fragments 268 (100%) ~ 248 (67.3%) ~ 221 (57.39%)

30



3 ~ Nimetazepam

Spectrum Plot
Comment : 1030_Nimetazepam_100ppm_TIC

C:\GCQ\DATA\1030ONIML Date: 10/30/08 14:37:29

Scan No: 436 Retention Time: 12:19 RIC: 13881417 Mass Range: 50 - 638
. |# Peaks: 321 Base Pk: 268 Ioniz: 59 us Int: 1428015 100.00% = 1428015
100% 268 B
294
248
221
INT - L
51 89 165 206
117 152
359 429 462 503 567 5©07
] M LR RS |'|'I'l‘l‘]‘l"‘1‘!’]']’1’1‘!‘['['! AL HLA AR R R A A A AR RE A8 ) A B
50 100 150 200 250 300 350 400 450 500 550 600 650
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Compound 4
Flunitrazepam

C16H12FN303
Mol. wt 313.0863

\ 0

N

O,N I =N
9l

GC-MS PIS(+) data

pseudoMass 312 (79.66%)

mass fragments 286 (100%) ~ 266 (56.82%) ~ 239 (41.96%)
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B 4 ~ Flunitrazepam

Spectrum Plot C:\GCQ\DATAN1030FLUL Date: 10/30/08 18:19:48
Commert: 1030_Flunitrazepam_100ppm_TIC
Scan No: 410 Retention Time: 11:53 RIC: 12177016 Maszs Range: 50 - 637
# Peaks: 339 pase Pk: 286 Ioniz: 59 us Imt: 1251733 100.00% = 1251733
100% 286 ~

312

265

INT 4

355 429 463489516 592 &37
RS 0 L R 0 A A8 A R R LA O I R R R R B A A A

400 450 500 550 600 650
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Compound 5

Flunitrazepam-D7
C16H5D7FN303
Mol. wt 320.13

GC-MS PIS(+) data
pseudoMass 318 (70.37%)

mass fragments 293 (100%) ~ 272 (47.13%) ~ 246 (36.39%)
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& S ~ Flunitrazepam-D7

Spectrum Plot
Comment :
Scan No:
# Peaks:

100%

407
322 Base pPk:

INT A

200

50 100 150

C:\GCQ\DATA\1211FLD

1211 _flunitrazepam_d7_100ppm
Retention Time: 11:50
293

RIC: 7787650

Date: 12/11/08 18:28:34
Mass Range: 50 - 647

Ioniz: 59 us Int: 854720 100, 00% = 854720
293 )
318
272 B
246
355385 429 489 555 592 6329
LN S L L Rl L S I A B R A A R A L A L R AR R R
250 300 350 400 450 500 550 650

600
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Compound 6
7-aminoflunitrazepam

C16H14FN30
Mol. wt 283.11

gf
GC-MS PIS(+) data
pseudoMass 283 (100%)

mass fragments 264 (12.54%) ~ 255 (57.49%) ~ 254 (30.5%)
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6 ~ 7-aminoflunitrazepam

Spectrum Plot C:\GCQ\DATA\12117A1 Date: 12/11/08 17:01:49
Comment: 1211_7aminoflunitrazepam_100ppm
Scan No: 420 Retention Time: 12:03 RIC: 10184893 Mass Range: 50 - 647
# Peaks: 393 Base Pk: 283 Ioniz: 59 us Int: 2086872 100.00% = 2086872
100% 283 ~
255
INT A L
227
3 9
73 95 133 I] 29355 401420 490 535 566505 639
- I A A A L A A I I R 0 L R A A R RS L R R AR
50 100 150 200 250 300 350 400 450 500 550 600 650
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Compound 7

7-aminoflunitrazepam-D7
C16H7D7FN30
Mol. wt 290.16

GC-MS PIS(+) data
pseudoMass 290 (100%)

mass fragments 288 (30.61%) ~ 271 (21.27%) ~ 262 (67.51%) ~ 261 (37.62%)
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7 ~ 7-aminoflunitrazepam-D7

Spectrum Plot . ) C:\GCQ\DATAN12117A2 Date: 12/11/08 17:23:36
Comment: 1211_7aminoflunitrazepam_d7_100ppm
Scan No: 418 Retention Time: 12:01 RIC: 10288458 Ma=zs Range: 50 - 645

# Peaks: 327 Base Pk: 290 Ioniz: 59 us Int: 1861379 100.00% = 1861379
100% 290

262

INT

116244
G &
65 22 136

L0

. 355 42 482 541 586 645
B AL 0 A 0 L R A A A A i B A L A L R A R RN R B RN A

I RN T
50 100 150 200 250 300 350 400 450 500 550 600 650
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Compound 8

N-desmethylflunitrazepam
CI15H10FN303
Mol. wt 299.07

O,N O =N
9l

GC-MS PIS(+) data

pseudoMass 298 (82.96%)

mass fragments 272 (100%) ~ 252 (54.93%) ~ 224 (72.03%)
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E 8 - N-desmethylflunitrazepam

Spectrum Plot

Scan No: 443

# Peaks: 357 Base Pk: 272

100%

INT -

150

C:\GCQ\DATA\1211ND1
Comment : 1211_n-desmethylflunitrazepam_100ppm

Retention Time: 12:26

200

250

252

272

Ioniz: 131 us

298

311 345

Date: 12/11/08 17:42:01

RIC: 4940497 Mass Range: 50 - 646
Int: 465334 100.00% = 465334

429459 503 535563 594 626

300 350

T T T T T T T T T T T T T

400 450 500 550 600 650
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Compound 9

N-desmethylflunitrazepam-D4
C15H6D4FN303
Mol. wt 303.10

GC-MS PIS(+) data
pseudoMass 301 (75.22%)

mass fragments 276 (100%) ~ 255 (36.13%) ~ 228 (57.04%)

42



B 9 ~ N-desmethylflunitrazepam-D4

Spectrum Plot C:\GCQ\DATANTEMP Date: 12/11/08 18:10:43
Comment: 1211_n-desmethy1flunitrazepam_d4_100ppm
Scan No: 442 Retention Time: 12:25 RIC: 4634203 Mass Rangs: 50 - 643
# Peaks: 356 Base Pk: 276 Ioniz: 143 us Int: 422581 100.00% = 422581
100% 276 B
301
228
INT | i
255
325355 387 429 489 536563 B09
LA AN A A 0 A 0 R A I L L L R A W R R R R R

50 100 150 200 250 300 350 400 450 500 550 600 650

43




Compound 10

Nitrazepam
CI5H11IN303
Mol. wt 281.08

GC-MS PIS(+) data
pseudoMass 280 (84.97%)

mass fragments 264 (100%) ~ 253 (73.18%) ~ 234 (84.6%) ~ 206 (73.04%)
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10 ~ Nitrazepam

Spectrum Plot
Scan No: 476

# Peaks: 327 Base Pk: 264

100%

INT -~

~J
~

91

50 100

151179

150

200

C:\GCQ\DATANLO30ONITL

Comment : 1030_Nimetazepam_100ppm_TIC
Retertion Time: 12:59

Ioniz: 59 us

264

234|280

299

RIC: 83

55030

Int: 760180

355 385

429 459 489 519

Date: 10/30/08 16:45:10
50 - 640

Mass Range:

100.00% = 760180

581

637

250 300

350 400

450

500

550

600

650
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e/
11 ~ Benzodia%f)ines 854 # GC/MS-TIC

fchrematogram Plot - CONGLO\DATANL 21 6MIX Date: 12/16/08 16:39:02
Comment : 1216 mix. 100ppm . ,
Scan No: 286 _Ratention Time: 9:49 RIC: 18279 Mass Range: 50 - 495
Plotted: 1 to 572 Range: 1 to 572 1008 = 340060
100% -
TOT‘-\__R___ﬁ_J LUWV\___'
4. 765 , e P EE s e S ’ + nad
3121 é -
2-”‘ - T g —— T " Propp—p—r " vl.v Yy - ] pepy N
294 4 i A -
0,66 J > S s o LA B ‘3 | N T o ] ' A g ¥ 3 4o

2804‘ _ ] }L R
3.44% T T a T ™ T Aoty .
241L : A _ -]

0, 3T A e L e e
4384 ‘li -
318+ l L
B.4 - T - T e R Y - T T T T
] ‘ .
233451 A
e L s R I B i s e b
100 200 300 400 500
6:43 8:23 10:03 11:43 13:23
m - " i ——— S——— " T ————— - o
2904 L
298¢
1' 21-% o o Rl | pravopmsy oy L A ;B s
301 4
S e e -
100 200 300 40
6:43 8:23 10:03 11:43 '13:23
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12 ~ Flunitrazepam GC/MS-MRM

Chromatoagram Plot C:\GCQ\DATANLO31IMIXA fate: 10/31/08 10:29:54
Commant: 1031_Mix_100ppm .
Scan MWo: 286 Retention Tima: 9:49 RIC: 361502 Mass Range: 50 - 646
Plotted: 1 to 572 Range: 1 to 572 100% = 6704690
100% ~
TOT 1 ¥
' ﬁ LA
A LA S
?.30%‘ T ] A | 'l i “' L ‘ LS ’l" I-
312 A !
9.69%“ DL AR L LA ML M AL B | d T Ty
2864 ' :
|
§.00% T T T T T ]
266 4 A -
T LML SELE AL S A AR At S R LA et s T ” |r1‘ ™7 Y
100 200 300 400 500
6:43 8:23 - 10:03 11:43 13:23
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‘ 13 ~ Flunitrazepam D7 GC/MS-MRM

Chromatogram Plot C:\GCQ\DATA\1216MIX Date: 12/16/08 16:39:02

Commert : 1216_mix_100ppm

Scan No: 286 Retention Time: 9:49 RIC: 16279 Mass Range: 50 - 495
Plotted: 1 to 572 Range: 1 ta 572 100% = 340960
100% -
TOT -

~_ ,\ for

165 . e e s e S g -

318 i

T e e L I b L

293 1 |

L o S e S S Bt s B s S e S e s e e el LSS S S L L S
1.77% i | 1 i 1 N

272
A
1 g I B e e R B
246
T LA AL S T AL B | ","l'A' T AL A S A
100 200 300 400 500
6:43 8:23 10:03 11:43 13:23
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14 ~ Nitrazepam GC/MS-MRM

Chromatogram Plot
Commert: 1031 _Mix_100ppm
Scan No: 286
Flotted: 1 to 572
100%

TOT 4

C:\GCQ\DATANL031MIXL

Retention Time:

9:49

RIC: 361502 Mass Range: 50 - 646
100% = 6704690

Range: 1 to 572

Date: 10/31/08 10:29:54

T

4.93% T ‘

280

T

_ s [ . Lw

5 9% T

264

253 1

4.61% T

™1
300

10:03 11:43

e
400

500
13:23
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15 ~ Nimetazepam GC/MS-MRM

Chromatogram Plot C:\GCQ\DATA\1031MIXQ Date: 10/31/08 10:29:54

Comment : 1031_Mix_100ppm

Scan No: 286 Retention Tima: 9:49 RIC: 361502 Mass Range: 50 - 646

Flotted: 1 to §72 Range: 1 to 572 100% = 6704690

100% -

b A | | LJ\LUULW
b e

6.16% ' I o B

294 4 ; d

7-44¥ S— [ e — e e fI'L~%. B R

268 1 , -
1 P

5.30% T e T T T RENLAE RN N S

248 -

100 200 300 400 500

6:43 8:23 10:03 11:43 13:23
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16 ~ 2-amino-5-nitrobenzophenone GC/MS-MRM H

Chromatogram Plot C :\GCQ\DATANLO31IMIXT Date: 10/31/08 10:29:54
Comment: 1031_Mix_100ppm .
Scan Mo: 286 Retention Time: 9:48 RIC: 361502 Mass Range: 50 - 646
Plotted: 1 to 572 Range: 1 to 572 100% = 6704690
100% -~
N
] "’W
———-———J\'W_m " | L._,_J'w’f WAL 3
33% ¥ L I A I A A ‘ L | Y % ML A T R ‘ T LA A i M T T
241 s
2 . 1?% LR R At S L S ] L L B A N l LA AL A N R i et LA l L S S AL ' LA ]
225 : jb WMM
J
Mﬁ—w‘\\m-‘w Mo
2.84% R B ' P T " T U i
195 4 L
i or ’ LA L ML A | N L l N L B AL A I Q LA | Wy | LA L R
100 200 300 400 500
6:43 8:23 10:03 11:43 13:23
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17 ~ 2-amino-5-nitrobenzophenone-HFBA GC/MS-MRM

Chromatogram Plot : C :\GCQ\DATA\1216MIX Date: 12/16/08 16:39:02
Comment: 1216_mix_100ppm
Scan No: 286 Retention Time: $:49 RIC: 16279 Mass Range: 50 - 495
Plotted: 1 to 572 Range: 1 to 572 100% = 340960
100%
TOT:\\ ’bu\)
x,_ik/“’“VJ\———Aw
MH_LW
0.03% ! ' ' ' ' '
4384 [
0.83% S e S B e ittt
269 1
0. 358 - R e
101 )LLl 3
A —rrant
0. 219 e Tt e paCas s s R
145 2
R e B e e .,.,.,]M.:My‘,‘,‘:"?".‘lz‘—x“‘,T:
100 200 300 400 500

6:43 B:23 10:03 11:43 13:23

52



18 ~ 7-aminoflunitrazepam GC/MS-MRM

Chromatogram Plot C:\GCQ\DATAN1216MIX Date: 12/16/08 16:39:02
ICommert : 1216_mix_100ppm i
Scan MNo: 286 Retention Time: 9:49 RIC: 16279 Mass Range: 50 - 495
Plotted: 1 to 572 Range: 1 to 572 100% = 340960
100% )
'\\ :
TOT \*H\ H b&ftﬂf —t
— ) [
6 aog T S e S e o i SEEE
283 J L
0. 5% A B s L  mman s LS
264 4
4.00%,,x-‘--r.lx,.xly.-x[.(..i.- l.,,‘,.,..["...v., LA LA e
255 :
U__Jl
b 315 . r——r—r—r | e A Ea e
254
100 200 300 400 500
6:43 8:23 10:03 11:43 13:23
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19 ~ 7-aminoflunitrazepam D7 GC/MS-MRM

Chromatogram Plot C:\GCQA\DATANLZ16MIX Date: 12/16/08 16:39:02
Comment : 1216_mix_100ppm )
Scan No: 286 Retertion Time: 9:49 RIC: 16279 Miss Range: 50 - 485
Plotted: 1 to 572 Range: 1 to 572 100% = 340960
100%
TOT{ ™ '
1 e~ /\/\l\-/"-v‘—"\\____‘&
; T~ A A g
4-43% “‘l“‘l ML S “!""| ‘E““""’i"' H "'I T T
290 g
] -
| 5T i e o B e
288 {
Al I
| g o e g e
271 h -
e A, s
2.85% o S e e o T .
262
e B S i T ez ]
100 200 300 400 500
6:43 8:23 10:03 11:43 13:23
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20 ~ N-Desmethylflunitrazepam GC/MS-MRM

Chromatogram Plot
Commerd : 1216_mix_100ppm
Scan No: 286
Plotted: 1 to 572

Retention Time: 9:49

Range: 1 to 572

T C\GCQNDATANIZIGNTX

“Date: 12/16/08 16:39:02

RIC: 16279 Mass Range: 50 - 49§

100% = 340960

100% )
TOT x M prrr____F
hor—’
1.33% T T 1T R LI A T n
298 -
Avdis .,-.dm.f\:ﬂw\;mw_mh
1.77% } T et —r r e L P e
272 o
0.85% ' ' S S ' ' ' L '
3 3
1-17%'. e = l r ,‘“J\J, e
224 -
Ayttt — . A, : y 2t Ty
100 200 300 400 500
6:43 8:23 10:03 11:43 13:23

55




21 ~ N-Desmethylflunitrazepam D4 GC/MS-MRM

Chromatogram Plot C:\GCQ\DATANL216MIX Date: 12/16/08 16:39:02
Commant : 1216_mix_100ppm_ .
Scan No: 286 Retention Time: 9:49 RIC: 16279 Mass Range: 50 - 495
Plotted: 1 to 572 rRange: 1 to 572 100% = 340960
100% -
. L
L I U T e——
- | i
1'21%* L L ¥ ﬂ| T A T | DR S A “I"—
J
P _,n._._JL“ M
1179 i e e o e e and
276 o
A
4 00 e e A Eaana - e At — and
255 -
A
1. 43T T ey T oo anand
R
228 ﬂﬁ,»ﬁHWMw N §
' e e e S e - .
100 200 300 400 500
6:43 8:23 10:03 11:43 13:23
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#% % & Mass Data Library (LC-MS 345

Compound 1

2-amino-5-nitrobenzophenone
CI13H10N203
Mol. wt 242.07

NH,

O,N o

PIS(+) data
pseudoMass1 (%)
mass fragments 243.3 (100%)

22 ~ 2-amino-5-nitrobenzophenone

S8 .52 (243.00) CE (30): 208 MCA soans iom Sample 12 of 20081125

A3s0
82e6

A0en 4
E-LLE
300 4
3.948 4
3240 4
3000

infensity, cps

™A

§
»

108.2

22.0 1.0 8 [PB23 170.9.404
Y Ao ot | T SN ol L 23

2281

1 K 102,
oz by BN\ heas
80 ;1] 100 120 140 00 180 200

itf (Tutbo Spray)

2038
Ll

2
240 280

260
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Compound 2

Nimetazepam
C16H13N303
Mol. wt 295.10

PIS(+) data
pseudoMass 296.4 (9.2%)

mass fragments 250.2 (100%) ~ 221.2 (29.0%) ~ 193.2 (14.7%)

B 23 -~ Nimetazepam

"W TINIS2 206 30) CE (0% 00 WCA seans frem Sampis 7 (D004 Nimetrzep am) of G004 wiff (Turbe Spray) PRy

tntensty, cps
Y

1407

8

1247

908
1833
00w i
012
a0e L dha I 2%0.4
1103 1472 1883 1703
200 1082 “A 443, 1002044 7% 22104 | 291 2082
igk’t‘ 070 775.904000./P43  fl, 13 0. ,a,ﬁ"{’ R L f? n/m - ol o ’”'\4 27922825
o0 e 100 120 2 100 200 20 240

180 280 280 300 320 30
vz, amu
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Compound 3
Flunitrazepam

C16H12FN303
Mol. wt 313.09

g
PIS(+) data
pseudoMass 314.4 (15.60%)

mass fragments 286.3 (3.1%) + 268.2 (100%) ~ 240.3 (13.7%)

& 24 ~ Flunitrazepam

US4 A5) CE (05 06 WEA soane rom Sampie 3 (DD0AF lunihazepam PI) o DI04 waff (Turbe Spv ™

2802
2407
23e7
2207
2407
2087
1007
187
17e7
1807
1607
1407
1347
1247

imensy, ¢ps

19¢7
1007
0.0e
8040
7040
0.0
6048

M2 86T epsl

2393

4o 3143
3.0e8
2000 2112
10 w1 N amo e 2 g2 1004974 ’fh‘“ 272 2572 =2

3 107.2408. 193.0,, 97 -

601047 713 803 21043 W21 ¢ 200 ) s0a  } ek fog o [ A L 20A B T4 | 2002 2004 31
. 200 20 220 %0 300

) 0 100 20 190 100 190

59




Compound 4

Flunitrazepam-D7
C16H5D7FN303
Mol. wt 320.13

PIS(+) data
pseudoMass 321.3 (30.7%)

mass fragments 293.3 (4.9%) ~ 275.3 (100%) ~ 246.3 (5.7%)

B 25 ~ Flunitrazepam-D7

BB’ TIMEZ (329.40) CE (36) 100 MCA saans from Sample 1 (TuneSampieiD) of Fiuniazepam D7 321.wiff (Tuibe 8 riy) . o TN 4047 el

a8e?
age

4047
Q407
aze7
40
3967
3.0e7
3.807
327
3047
2847
2867
2.007

Intensity, cps

2247
2007
1947
1847 213
1607

1.0¢7
LLT)
0.0e0
400

2000 122 g4 160.3 1084 woa =3 g 244 2832 2 Ve
Mo7o. 01407.4732 €07 043,076 1103 AT araly” seda | T82 PR P L Wi B 1"'L 281205 ’.3 762 2003 3074, 319732k 89
2680

oo e 100 120 140 160 180 200 20 240 0 300 320
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Compound §
7-aminoflunitrazepam

C16H14FN30
Mol. wt 283.11

2@
0

PIS(+) data

pseudoMass 284.3 (100%)

mass fragments 256.4 (13.0%) ~ 227.3 (13.4%) ~ 135.3 (31.5%)

H,N

B 26 ~ 7-aminoflunitrazepam

WIS B4 555 CE (0% 6B WCA sasne Fom Sampie 3 D004 CCO4 Wit (Furbe Spray) M 2349 ops
2043

230
2260

mrensay,
s

TN
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Compound 6

7-aminoflunitrazepam-D7
C16H7D7FN30
Mol. wt 290.16

PIS(+) data

pseudoMass 291.2 (100%)

mass fragments 263.4 (8.6%) ~ 231.3 (4.4%) ~ 138.2(17.1%)

27 ~ 7-aminoflunitrazepam-D7

I TINIE (200.90) CE (30) 00 MCA seans am

it

intensity, ¢ps

Bample 4 004 7.amineAunitizzepam D7) of 0004wt (Turbe Spray)

M2 1.8¢8 cps;

13?.3 202
5 21122102 ,JL A, 2973
ED 240

212
293
72
L !!14 n7.g
20 280
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Compound 7

N-desmethylflunitrazepam
C15HI10FN303
Mol. wt 299.07

H
N

O,N l =N
g

PIS(+) data

pseudoMass 300.2 (100%)

mass fragments 254.3 (84.2%) ~ 225.3 (13.0%) ~ 198.2 (13.5%)

B 28 ~ N-desmethylflunitrazepam

1807

1447 2543

§ 0.0¢0

00
. 2053 2943 2003.2722
N 571 850 774003000 W2 1047 1001 12331306 343 101 ass2  VRAAME 5 T 0 2 § 274 223 392 2PN 04 28 P
{_o7.1 050 77.4.003%0 bl 2824 2%
00 80 100 120 190 100 1580 200 720 290 0 280
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Compound 8

N-desmethylflunitrazepam-D4
CI15H6D4FN303
Mol. wt 303.10

PIS(+) data
pseudoMass 304.3 (10.2%)

mass fragments 258.3 (100%) ~ 229.1 (9.88%) ~ 202.2(21.6%)

29 ~ N-desmethylflunitrazepam-D4

W +MS2 (304.50) CE (Q0) 90 MCA scans fem Sample 6 D004

33
3208

300
288
200

240

intensty, cps.

000

40e5

Spry)
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Compound 9

Nitrazepm
CI5H11IN303
Mol. wt 281.08

PIS(+) data
pseudoMass 282.3 (4.8%)

mass fragments 236.2 (100%) ~ 207.3 (24.8%) ~ 180.3 (29.1%)

B 30 ~ Nitrazepm

TS @02 5G)CE (B0 08 WCA soans fram Sampie 8 (004 Niliazepam) of G004 wifi (Turbs Bpray) [ X

ape7

aser

3867

.47

327

3047

2.8e7

287

247

22¢7

207

wmensiy, cps

1847
10¢7
1.4e7

1247 1803

10e7

200 otz 1302

722 h}cq b G J'L 4302 2 es2 170} w24, 1992 23 512 T
N_o70 000,722 a0.1000.f] 01 4 FR2eay § L s 2004 22 23037 A A% 2054
80 140 180 180 20

w© 100 120

65
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Compound 10

Nitrazepam-D5
C15H6D5N303
Mol. wt 286.11

PIS(+) data
pseudoMass 287.3 (%)

mass fragments 241.3 (%) ~ 213.2 (%) ~ 185.2 (%)

B 31 ~ Nitrazepam-D5

"W 552 (207 20) CE (42) 50 MCA 56ans fiom Sample 1 (Nitiazepam 08 PIS) of 20081128 wiff (Tutbe Spray)

TR 212
7505
T8

85¢5

L1721
503
ABes

405

intenslty, cps

35 20
30e5
288
74
2008

1.5¢8
2072

1005 000

1 290 % 258.9290,1,.208.0 )

2903 85257 k“ g2 w1 V17 e PPles

[+ 80 1a0 120 190 180 180 200 220 240 280 260 300
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Compound 11

7-aminonimetazepam ( Nimetazepam & & &) & 4)

C16H15N30
Mol. wt 265.12

PIS(+) data
pseudoMass 266.3 (75 %)

mass fragments 238.2 (27 %) ~ 209.2 (38 %) ~ 135.2 (100 %)

B 32 - 7-aminonimetazepam

[ WTINISZ (260.30) CE (33); 56 MCA 50805 from Sample 3 (P) of 7-aminonimetazep sl CTurbo Spray) Max. 1.0e8 cps)
1352
1.00e8
9.60¢7
©.00e7
8.50¢7
8.00e7
7.5047
7.00¢7
0.50e7
©.00¢7
550e7

5.00e7

Intensity, cps

450e7

400e7
. 2002

3.50e7
3.00¢7

7
2.50e 1482

2.00e7 1052
1632

15047
1.00¢7 181 222.4
5.00¢8 1312 148, 1072 238
014 7.4 w23, 203
W83 712, 771802 3 211 fl J ws2fes2 1823, U, ) 2113504 2512 mH 278.1 202.13042
60 8 70 80 60 100 110 120 130 140 150 180 170 180 160 200 290 220 230 240 250 280 200 280 200 30
miz, amu
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Compound 11

7-acetamidonitrazpam (7-aminonimetazepam Z &1t & f& &9 & 4)

CI18H17N302
Mol. wt 307.13

PIS(+) data
pseudoMass 308.4 (48 %)

mass fragments 262.4 (100 %) ~ 221.1 (82 %) ~ 209.1 (53 %)

33 ~ 7-acetamidonitrazpam

[Wl " \S2 300.40) CE (40). 50 MCA soans from Sample 1. inoni Pl of 7. inoni witf (Turbo Spray)

27e0
280

2.4e8

22e0
2214

1.9¢0 1353
308.4

tntensity, cps

1773

Max. 2.7¢8 cps.}
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34 ~ Benzodiazpines #& % #7 4% HPLC-TIC

W T of sMRM (30 pais) 202.3/236.3 amu frem Sample 1 (1031 MIXODT) of Data 1091 MIX wif {Turbo Spray) . ) Max. 3804 ops!

fnnesty, Cps
w
Iy
2
3
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35 ~ 2-amino-5-benzophenone LC/MS-MRM

W XIC of +MRM (30 pairsy 262.3/238.3 amu trom Samphe 1 (1031 MIXDO1) of Data1031 MIXwift (Tutbo Spray}

boea N
50e8
N ¥ .
. I AHAL

Max. 3.206 cps.

10

1200
2000 i
- !
725 ’1\,
~. {1
1 2 3 4 5 ° 7 -] 9 10 1" 2 13 14 1% 10 7 ® °
. Time, min ——
.- XIC of +MAM (30 pais) 243.3/100.2 amy trom Sample 1 (1031 ’;m‘).v Data1031 Mlmﬂﬂ'wl.“;::ﬂ - - Max. 620.0 ops.
520 13.60
400
200 722
A 1437 1518 1002
1 2 3 L] s o 7 8 9 10 " 12 12 14 15 10 7 19 "
e Time, min
XIC o1 *MAM (30 paim) 243 3/160.2 amy from Sample 1 (1031 MUX00%) of D41 1031 MOLw (T wibo Sprav) - . 2.0 cpr
w© 708
1439
FEEY
000 202 } 740 A 1227 .63 ,‘1 1484 ﬁ
AR A AL MA AMAA A M AA A Mo AAGAKRE A AS A AL AR A MM
I 2 3 a s o 7 [ s 0 ) 2 B 19 P ) W o L)

Time, min
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36 ~ Nimetazepam LC/MS-MRM

B XIC of +MRM (30 pains) 282.3/238.3 arnu tiom Sample 1 (1034 MIXOD1) of Data1031 MIXwitt (Turbe Spray) Max, 3.9e8 cps.
09es
50e4
X
1 2 3 4 5 " 123 14 15 0 7 18 19

25e4
20e4

Time, min

1234

1234
0350 23
;8000
1 2z 3 a 5 [ 7 [ 0 Y 12 13 14 15 10 17 " 19
Time. min
“WXC o1 “MRM (30 paimy 208.31250.3 amu frem Sample 1 (1031 MUXDOT) of Data1031 MDLsafl Clutbe Spray) Max. 0.7 64 cps]
074 1234
60e4
:
B 2 3 a ] [ 7 ® ) " 12 13 e i) 10 7 k) ©
Time. min
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37 ~ Flunitrazepam LC/MS-MRM

W X0 of sMRM (30 pairsy 26232236 3 amu fiom Sample 1 (1031 MIXD01) of Batat031 MIXwiff (Turbo Spray)

Max. 3.4¢4 cps)
0.0e 1
5008 i
:
1 2 3 4 5 ] 8 [ " 2 18 15 1 7 ) .
- - Time, min
"B TRIE of s MRAM (30 pava) 314.4/259.3 amu from Sample 3 (1031 MIXOD1) of Data1031 MUK wifl (T urbs Spray) M 5.5e4 cps.
55e8
a0ea
T 20

2100 uf.'o
1 2 3 a s o 7 [] ° 10 bl 2 19 1 13 1 7 ) 19
Tima, min
e — e = = e T i i = e
XIC of +MAM @0 pairs) 314.4240.3 amy from Sample 1(1031 MLXO01) of Data1031 MIXwiff (Turbe Spray) Max. 7810.0 cps
7810 1200
A
1 2 3 e 5 0 7 ° ° 10 " 12 13 “ 3 0 7 L) 19
Time, min
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38 ~ Flunitrazepam-D7 LC/MS-MRM

WBXGE of +MRM (30 pain) 282.3/230.3 amu from Ssmple 1 (1031 MIXD01) of ©atatd3 1 MIXwifl (Tume Spray) Vi 3 4ea op]

8.0« i
504 l

1.0

1 2 ] a s [ 7 [] ° 10 " 12 13 4 15 1 7 " ©
Yime. min

WSE ot o MM 30 paley 32432763 amu from Sampla 1 (1031 MIXDOT) of Datai033 MDCeatl (Tuibe Spravh

5.1ea 1.0
a0ea *
< 20 j
i
1 2 3 a 5 L 7 e ] 0 " 2 13 AL 135 1 17 18 o

Time, min

a0 1199
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39 ~ 7-aminoflunitrazepam LC/MS-MRM F]

W XIC of +MRM (30 pairs) 262.3/230.3 amu from Sample 1 (1031 MiX001) of Data1031 MIXwitl (Tubo Spray) Max, 3.444 eps.
0.0¢4
5.004
Wi
1 3 19 1% 10 17 18 9

Time. min

XIC o

002

10 11 12 13 19 15 1 7 1 1)
Time, min

Wax 6044 eps
692
BOed ,x
5008 ,
1 2 3 < 3 -] 7 8 10 1" 12 13 14 3 L] 17 18 19
Tims, min
. Al +MRM (30 pain) 264.0/256.4 amu frem Sample 1 (1031 MIXD01) of Data 1031 MIXwiff (Fube Spray) Max. 66200 cps |
8820 s
. 6000
1 2 3 a £ L] 7 8 10 1" 12 9 14 s s 7 19 "
Time, min
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B 40 - 7-aminoflunitrazepam-D7 LC/MS-MRM

B of +MRM (30 pain} 282.3/238.3 amu fiom Sample 1 (1031 MIXDO1) of Data 1034 MULwitt (Turbe Spray) Max. 3404 ept.

00ed
5004

BTXIC of +MRM (30 paimy 201.2/203.4 amy trom Sample 1 (1031 MIXD01) of Data1031 MUCwitt (Turbe Spray) Max, 1.0¢4 eps.
0.90
1.00e4 /\
5000.00 1
j 758
) 1 2 3 4 5 L] 7 (] ° 10 1 12 13 14 15 AL 17 10 9
Time, min
WXC of eMRM (30 painy 201.2/231.3 amu tiom Sample 1 (1031 MUXOO1) of Data 1031 MLXwitt (Turbe Spray) Max, 8240.0 ¢ps.
8240 6.80
5000
H |
JA
1 2 3 4 5 o ? e ') 10 " 12 3 14 135 1 17 12 1

Max. 0,044 cps

XIC of +MRM (30 painsy 201.2/139.2 amu from Sample 1 (1031 MIX001) of Data1031 MIXwitt (Turbe Spray)
684 °'r’°
50 \
1 2 3 4 5 L] 7 e 9 10 " 12 9 1 13 1 1 19 »

Jime, min
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B 41 ~ N-Desmethylflunitrazepam LC/MS-MRM

B XIC of +MRM (30 pairs): 262.3/238.3 amu fiom Sample 1 (1031 MIXDQ1) of Data1031 MIX witt (Turde Spray) Max. 3.4¢4 cps]

6904 .
504 E
i |
{
0.0y -
1 2 3 a 5 ° s o B 7 18 )
Max 2844 cps
2808
20e4
MR-
o
1 2 3 q 5 [ 7 s [ 10 17 8 w
WXIC of +MRM (30 paissy 300.4225.3 4mu frem Sample 1 (1039 MIXDO4) of D atal031 MOCwirt (T urbe Spray)
°
7000 00
€000
\
19 3 10 7 19 0
— — ettt ——
XIC of *MAM (30 pa Mo 06200 cps]
0
920 o
1 2 3 a s I 7 [ o 10 " 2 o 1a 3 10 2 w ©
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42 ~ N-Desmethylflunitrazepam-D4 LC/MS-MRM

W XIC of +MRM (0 pain): 202.3/230.3 amu fiom Sample 1 (1031 MIX001) of Data1031 MIX.witt (Turbe Spray) Max. 3.4¢4 cpa.

B804

20.0 amu from Sample 1(1031 MIXDO1) of 02121031 MUCAfS (Turbe Spiay)

1420 084
1000
© s
/ 1530, 1585 1885
1 z 3 4 [ [ 7 [ [ 10 " 2 1 14 15 Ry ” 3 ©
Time, min
WXIC of +MRM (0 pain: 3085/202.1 amw from Sampla 1 (1031 MIXOOT) of Data1031 MUCWR CTurbs 3pray) Mo 27005 cpe,
2700 iiel
2000 ll
= 1000 }
/
1 2 3 4 5 [ 7 ] [ " 12 ) 14 5 10 7 18 "
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43 ~ Nitrazepam LC/MS-MRM

T XIC of + MRM (30 pain) 262.3/230.3 amy tram Sample 1 (1031 MIXD01) of Datat031 MUXwitt (Turbe Spray)

8004
5004

Max. 3.4e4 cpal

344

XIC of +MRM
1404 10.20
1064 !
< 60000 {
o / \ 153
1 2 k] a 5 L 7 ] 10 " 1?2 13 14 3 1’ 7 1" ®

Time, min
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[ 44 ~ Nitrazepam-D5 LC/MS-MRM

B XC o1 4 MAM (30 paits) 282.3230.9 smu hom Sample 1 (1031 MUXD0Y) of Data1031 MUCwitt (Turbe Spray) Main. 3.9¢4 cps.
(X2
5008
; 1920
H ;
iy
o AN A
1 2 3 a s [ 7 ] 0 " 14 5 8 17 18 ®
Time, min
5 - T —————— o -
¥ R ~ e R o Do T
WXIC of +MAM (30 pain) 287.3/241.3 amu fom Sample 1 (1031 MIXDO1) of Data1031 MIXwitf (Turbe Spray) Max, 4144 cpt,
1024

1500

1000

Max. 1204 5.

1021
1004
4 s000.00 }
:
o AN 1869 1021
1 2 3 4 s [ 7 [ 10 " 12 13 1 5 P 7 " )
Time, min
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45: Nimetazepam & 3] 54X, 34t 4%

—=N

HsC

CsH N30,

CigHysN:0 Exact Mass: 307.1321

Exact Mass: 265.1213

7-aminonimetazepam 7-acetamidonitrazpam
Applied Radialjon and Isotopes (1988). 39(4). 353-6.

(o]
\ ¢
N\é
O.N =N
—=N
—

CisHyN; Oy
Exact Mass: 281.08

O.N

Ci6H5N; 05
Exact Mass: 295.093 )
Nitrazepam

(N-desmethylnimetazepam)

\ 5 \
N NH
OH 02N 0
O,N =N H N o

C]3HmN2()3
Exact Mass: 242.0691

Nimetazepam

Ci6H13N;04 ClaRuN0 2-amino-5-nitrobenzophenone
Exact Mass: 311.0906 Exact Mass: 226.1106
3-OH-Nimetazepam 5-amino-2-(methylamino)benzophenone

Chinese Chemical Lefters Vol. 13, No. 5, pp 412 - 415 0K
Joumal of Medicinal Chemistry (1977). 20(6), 776-81.0K
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46: 7-aminonimetazepam &4 4 5 %4k

7-amino

——7_amino

1152253 4 5 6 12 24 48
R

] 47: 7-acetamidonitrazpam Fo nimetazepam, nitrazepam & 85 4] 8416

14
12
10

—&—]-aceta

—&— nitrazepam

EEng/mL
O NN B~ O 0

nimeta

1 15 2253 4 5 6 12 24 48
FFfsihr
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B 48:0Hr, 0.5 Hr Bzt st

O hr

B RIE oIS MBM (15 palis): 06 3/550.3 amy from Sample 1 (Nod ONODT) of DalaZ008 1315 metar ™ WMax 3360 epsl
I
: 050 ;
i o0 4
|
|
g 700 |
i
: 800
1o
=
£
= 500
©)
§_ 400 4
i K 3
: 3001 |
1 ; i 1433
: r
i y l 1557
K ko YZI:
MG g
i‘ \ R i }I { b “ 1
! ok ' l)‘:&" K
it s, e Wmhu i !ﬁl‘
0 1 % 1w 18 19
Time, iin
. - N e I -
XIg oi #MRM (15 paitsy mmzma amu mm Sample 2 (No2 0.5M002) of le20091215 met... Mix, 220.0

Intensity, eps

132810.18 4y 90

,n

: |
‘.‘:!.,m (,h r;,, o !‘\’1 i W" Ld

370 L 3l

169 18 18 17 18 1
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B 49: 1 Hr, 1.5 Hr R A%

1 hr

1 XGE of +1RM (15 paitg: 208 372803 amu from Sample 3 (69 1h/003) of DalI20081215 metar
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55: 7-aminonimetazepam #) 'H-NMR data
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