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Synthesis and analysis of lisdexamfetamine dimesylate

Tsuyoshi MATSUMOTO *, Takeshi YUKIMOTO * , Nobuaki OSAKI* ,
and Naoyuki TESHIGAWARA*
* Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

(25)-2,6-diamino-N-[(1S)-1-methyl-2-phenylethyl] hexanamide dimethanesulfonate (lisdexamfetamine dimesylate) is a

central nervous system stimulant and is used for the treatment of Attention Deficit Hyperactivity Disorder (AD/HD) in the USA,

Canada, and Brazil. Since lisdexamfetamine is made from D-amphetamine, which is regulated by the Stimulant Control Law,

and essential amino acid L-lysine, there is some possibility that the pharmaceutical preparations of lisdexamfetamine contain

unreactive D-amphetamine. In Japan, lisdexamfetamine is not regulated by the Stimulant Control Law, so when analyzing the

pharmaceutical preparations of lisdexamfetamine, it is very important to judge whether the pharmaceutical preparations contain

amphetamine or not. Therefore, we synthesized lisdexamfetamine dimesylate and analyzed it by using Fourier transfer-infrared

spectrophotometer (FT-IR), nuclear magnetic resonance apparatus (NMR), electrospray ionization-time of flight mass

spectrometer (ESI-TOF/MS), gas chromatograph-mass spectrometer (GC-MS) and high performance liquid chromatograph
(HPLC). As a result, we obtained the standard data (IR spectra, 'H-NMR spectra, ESI-MS spectra and EI-MS spectra) of
lisdexamfetamine, and found that lisdexamfetamine could be analyzed by GC-MS and HPLC.
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Fig.1 Chemical structure of lisdexamfetamine dimesylate (LDX-DM)
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Scheme 1  Synthesis of LDX-DM
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Fig.2 IR spectrum of LDX-DM
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Fig3 'H-NMR spectrum of LDX-DM in DMSO-ds
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Fig4 ESI-MS spectra of LDX
(a) Trap collision energy is OeV, transfer collision energy is OcV.
(b) Trap collision energy is SeV, transfer collision energy is 8eV.
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Fig.7 Total ion current chromatogram of TMS derivatives of
LDX (LDX-bisTMS) and AMP (AMP-TMS)

{a} 34
NH,
@/\rn\IJW\NH’
g o
2 MW :263
2
101
n
56
30
‘oil 155 173 -
A0 & B0 1000 120 1400 1600 180 200 220 2400 260 Ill}l
(b) |44
Cr\rNHz
©
2
B8
= MW:135
p §
o
<C
91
65
.
| | 12054
IIII ¥ I'. T T T T
40 60 8O 1000 120 140 160 180 200 2200 240 260 m/z

Fig.8 EI-MS spectra of (a) LDX and (b) AMP



{a}

73

Abundance

4552

(b}

Abundance

45

40 BO

84

9
102

73

50
l.' !

128

120

158

180

9]_“:0
N

199

200 240

116

245

BB SR BT T

NH-TMS

NH-TMS

MW 407

407

316 e

280 320 380 400 mz

@/\rNH-T MS

MW: 207

12
| 208

40

a0

g 100

" 120

140

T 160 180 200 m/z

Fig.9 EI-MS spectra of (a) LDX-bisTMS and (b) AMP-TMS
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Fig.10 Total ion current chromatogram of LDX at inlet temperature 325°C
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Fig.11 HPLC chromatogram of LDX and AMP
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