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A study on the analysis of t-BOC-methamphetamine

Yusuke KOCHI", Kentaro BANDO", Noriaki ISHIZAKI", Ryosuke SASAKI" Toshinori ANDO"and Masashi SHIBATA"
“Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

t-BOC-Methamphetamine is synthesized from methamphetamine, which is a stimulant. It is important to confirm whether or not residual

methamphetamine is contained in t-BOC-methamphetamine because methamphetamine and t-BOC-methamphetamine are controlled by

different regulations. It is considered that t-BOC-methamphetamine is likely to be decomposed to methamphetamine. Therefore we need

to find an analytical method without such decomposition. We studied analytical conditions for gas chromatograph—mass spectrometry,

high-performance liquid chromatography and supercritical fluid chromatograph-mass spectrometry.
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2.1.2 #
Di-tert-butyl dicarbonate  (FF{LAK T-3)

2.2 HBERGAIESEHE
2.2.1 GCMS ZRLV=0EHOZRET

Ereic : GC-2010 Plus(GC)/GCMS-QP2020(MS) (57
S

BT A :DB-5SMS (30 mx0.32 mmi.d., 55 0.25 um)
(Agilent Technologies #1-#)

XX U7 —HA : He, 1.05 mL/min

A7 v bk 15001

N7 A7 7 —HEE : 200°C

A A AbE Elik

7T NEHE : 50 °C(5 min hold)—25 °C /min—320 °C(5 min
hold)
ARV TIL 150, 200, 250, 300°C
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A : Prominence LC-20AD (58U BT HAD

VIR : L-column2ODS ~ (4.6x150 mm, K% 5um) (b2
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717 MR - 40°C

it : 0.3 mL/min

FEH DA K, B 7Eh=FUL A:B=30:70
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BOC-AZ LT 2B Iy, AT 2 X I U REEENE N 1mL, 100
uL 1Y B TREA L7 b O &Rl E e Lz

3. RMERKUBE

3.1 BELf £B0C-A42 2718 2 VDR

IMEAEOBRFHIAN DA LIZ tBOC-A ¥ 7 = 7 4%, 221
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Fig.1 EI/MS spectrum of synthesized t-BOC-methamphetamine.

3.2 GC-MS ZRALV =7 HTEEOEET
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MIREICRIT D mizs8 (AF T =B IV DEFERT T T AL " F
AIMz58 DI=) DA AT v~ NI A% Fig2-5 1\ORT.
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PRI — 27 MR &5 203, A DIEEE 150 & U200 °C T
=7 R SN NI E o7 72721, tBOC-A X T = H
AT I AZ T = B I ATHRR L0, B ORIEORE
DIBNZE D AZ T = 5 IV ORI RR D AR 3 D
L, FREFEAOEEDK FICHNA X 7 = 4 IV ORRHHREDME T
THI LD, BAFA L T =4 I DRI OV TELHPLC, SFC-
MS ZDIEMEAD ST LB IR TIT 2 NERH 5.
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I
il AN R
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Fig2 GC-MS extracted ion (m/z 58) current chromatogram of - BOC-methamphetamine
at injector temperature of 300°C.
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Fig.3 GC-MS extracted ion(m/z 58) current chromatogram of t-BOC-methamphetamine
at injector temperature of 250°C.
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Fig4 GC-MS extracted ion (m/z 58) current chromatogram of - BOC-methamphetamine
at injector temperature of 200°C.
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Fig.5 GC-MS extracted ion (m/z 58) current chromatogram of t-BOC-methamphetamine
at injector temperature of 150°C.

3.3 HPLC #RUL V=0 stniRst
3.3.1 AR RIURY £BC-A42 2T 14 2 UOBEHEDR
E\:J-

HPLC (IFENBADHHETH Y, UL AZ T = & A THG
LRV EBOC-A X 7 = Z I OSHHTE L TS EEZ BN,
AR, BT BTN TUT A7 ODS 17 2%V, BEFROSM
EWE L2, pHIZE D AR T 2 B 3 L~ DD alhet: 4 £ 1%
L, 222(WTRTFMFCLY, FHEOBEHEEZ AW CTHE L7 v~
k'T L% Fig6 loRT

TORER, AH T2 IV EtBOC-AX T 24 I DR E—Y
VZE 7 DRI SR, AX 72X IO =131 v
VxrvarvaylOr—r LHRoTEY, AT ARRRE N
Dolc. AZ T 2 I DX D RN IR A SRR
% Z & CURFFREINE T B FIREMENR B B 728D, 2220 TSR
K IERMEOSMECRIE L7227 n~ 7' T L% Fig 7 1T~
TORER, AH T2 X IV EtBOC- AL T 24 I DR E—D
IZRR DI TR SN, AZ T2 I D= NV
Jarya vyl OE—7 I RWVRFRRECRILS N TRBY, b7
DIRFFEND Z EvbooTz, Fio, tBOC-AX 7= X DY
0 h7 T AMIBWTAZ T =24 IV OE—7 PRHEITUOR
ZEMD, tBOC-AZ LT 2 H I UINBAS T 2 B2 L ~OfEE)N
BN LGRS .

(a) Methamphetamine

i 5.0min
T t T T T T 1
0 5 10 15 20 25 30
Retention Time (min.)

(b) t-BOC-Methamphetamine

23.4 min

I

0 5 10 15 25 30

20
Retention Time (min.)

Fig.6 HPLC-UV chromatograms of (a) methamphetamine and (b) t-BOC-
methamphetamine using hungry water and acetonitrile as mobile phase.
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(a) Methamphetamine

7.7 min

0 5 10 ll5 20 2‘5 3‘0
(b) #BOC-Methamphetamine
19.8 min
S | G
0 5 10 15 20 25

Retention Time (min.)

Fig.7 HPLC-UV chromatograms of (a) methamphetamine and (b) t-BOC-
methamphetamine using ammonium bicarbonate buffer and acetonitrile as
mobile phase.

3.3.2 HPLCIZkB ARV TTASY,
EVOHHT

PREDAR T 24 U PHEIFL TS EBOC-A X 7 =4 2 AT
DNTHAX T X IV ERINT 5 2 D efRehE a3 57
W, WEDAZ LT x5 I HETtBOC- A X 7 24 Dok
1Tolz. 223 1TRT LD ICEBIEFILL, 222Q)DHESRMZLY
HIE L2 r~ R 7T W Fig8 iy

TORER, AX T2 HIUMPRT25, tBOC- AKX T =X I UM
19.0 ZORFHFE TR SN, Lo T, MEOA X T XI 0%
EietBOC-A X VT =4 I ThoTh, MWHEENMHRHTHZ &
WATRETH Y, IRFARFE OB ZRET D 2 LR HETHDH &
Nl

tBOC-A2 T F I UDIE

30

tBOC-Methamphetamine

Methamphetamine

G

0 5 10 15 20 25 30
Retention Time (min.)
Fig.8 HPLC-UV chromatogram of methamphetamine/t-BOC-  methamphetamine
mixture using ammonium bicarbonate buffer and acetonitrile as mobile phase.

3.4 SFCMS =R =H st omst

SFC-MS (3 HPLC & [FRRICIENBAD T TFETH S 728, t-BOC- A
BT B IO ~OEMBERTE L. Fe, RERERICELY
AR T 2B I KOtBOC-A X T =2 X4 IV DRENTE LT
72, BiigRE U CEEONETE AW ST, SRR, <A
ARY MUZLBREDARETHH. AX 7= X I & tBOC-A ¥
V7 = B I ORI TR WGR T D720, ZNHLDRAEWE
224 DFFHZ L VREL, BonifiiA A 7a~ b7I A5 (miz=
150 AZ 722 IV DFHIRTZ3T A "AF ) KO mliz=250

(tBOC-A X7 =X I D7) I1—H—AFL)) % Figd K10
(2, (RRARF 0.45 43I ONT 447 53D BSI ~ A AR ML% Figll 1Z
Y

ZORER, AZ T2 H IV ROEBOC-A X 7 24 I D E—
RIS L, BE—7 DRE LIo~v AANRT FVRAL T
=X I VHEOERED AR ML E—B LT, B EFRIES
HTENARETH .

Methamphetamine
+BOC-
{ Methamphetamine
4.47 min
L 0.45 min
[E) - 1] ] E] i T JlL 37 ) . g ) ) 1) )
2.0 4.0 6.0 8.0 10.0
Retention Time (min.)

Fig9 SFC-MS extracted ion(m/z 150) chromatogram of methamphetamine/t-BOC-
methamphetamine mixture.
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AWFZETIL, DTN A Z T = & X~ DEADNEE Z 7R -
BOC-A % 7 =& I v OidEOlgata 11 -7z

+BOC- GC-MS (ZBWTUHEANDIREE 200°C 12T 5 Z &Ik~ T,
Methamphetamine LTz AR 7 2 X IV ERIETICEBOC-A X 7 = & X D437

EITH ZENARECH -T2, 127210, tBOC-A X V7 =X 2 AFENC
KORAB LT 28 IR LT VMR THD Z E0h, FEEIC
FBAFA L 7 = 2 2 DOREREFT 5 T2 DIZIT HPLC, SFC DI,

0.45 min DI TFEEHINT D UENRDD.
HPLC |2 CIIBEWRIC 10 mM FRFET > €= AEEER(pHS.S)
L_ ETER=RUNVEHNDZET, AX T 2 X I~
50 10 60 30 10.0 T DT &K, tBOC-AY T =X I BT D LR TH D.
Retention Time (min.) Fz, FEFEAND ZEICRVMBEDOAZ 7 =2 IV 2 ERTS

tBOC-A X > 7 =5 I AZHOWTY, IR b E ZFET 2
Fig.10 SFC-MS extracted ion (m/z 250) chromatogram of methamphetamine/t-BOC- - Y,
methamphetamine mixture. ZEBTRETHD.
SFCIZBWTFAZ T =X IV K OUBOC- A X T =5 I %5y
BERIE2SATRECH Y, REFFFI R N A AT MU L0 W % [F)

150 . ETDHZEMAETH S,
’ (a)Methamphetamine
9 119
|
50 100 150 200 250 m/z
100
(b) BOC-Methamphetamine
119
9 194
{ 150 216 250
" A | . 1 L i
50 100 150 200 250wz
Fig. 11  ESI Mass spectra of (a) methamphetamine and (b) t-BOC-methamphetamine.
X @

1) M. Collins, C. Donnelly, S. Cameron, M. Tahtouh, H. Salouros: Drug Testing and Analysis, 9(2017)399-404.
2) K. Sugie, D. Kurakami, M. Akutsu, K. Saito: Forensic toxicology, (2018).
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