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Analysis of modafinil

Masaru IKEDA*, Takanaga SUMINO*, Toshikazu HIRAKI*
*Osaka Customs Laboratory
4-11-28, Nankohigashi, Suminoe-ku, Osaka 559-0031 Japan

We studied whether or not it is possible to identify modafinil by the GC-MS method. When analyzing for modafinil by
GC-MS, we found that it is effective for analysis to prepare modafinil derivatives using MSTFA. Furthermore, it was
possible to distinguish adrafinil from modafinil by obtaining MS spectra of the TMS derivative of modafinil using GC-MS.
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Fig.1 Total ion chromatogram, chemical structure and EI-MS spectra ((a),(b)) of

modafinil.
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Fig.2 Total ion chromatograms, chemical structure and EI-MS spectra of
(a)diphenylmethanol, (b)1,1,2,2-tetraphenylethane.
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Fig.4 Total ion chromatogram and EI-MS spectrum (rt. 10.6 min) of TFA
(©)310 derivative of modafinil.
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Fig.3 Total ion chromatograms of modafinil on inlet temperature.
(a) 150°C, (b) 250°C, (c) 310°C.
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Fig.5 Total ion chromatogram and EI-MS spectrum (rt. 10.6 min) of TFA
derivative of diphenylmethanol.

. i
(a) 16.9min
1671
731 2%an
1310 =3 P a
e S D P Az 42 5113
80 100 W0 200 2/0 300 30 400 480 800
aw2r2
(b) 17.1min
1671
k=R Fo R
\. J-}-}.%ll il wg1_ _ anz _ suz
eyl

b
By W0 150 WO 0 0 am 0 S0

Fig.7 EI-MS spectra of TMS derivative of modafinil.
(a)r.t. 16.9 min, (b) 17.1 min.
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Fig.6 Total ion chromatograms of TMS derivative of modafinil.
Addition volume of MSTFA: (a)50 pL, (b)100 pL, (c)200 pL.

Table 1 Fragment ion of TMS derivative of modafinil.

Mass of Fragment

Fragment ion

73 Si(CH,),
167 Ph,CH
199 Ph,CSH
258 M NSi(CH,),
327 M H.O
(345) (M)
Fig.8
4,5)
NH2 OH
TMS
Fig9 2 T™S
2 TMS 16.9 17.1
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Fig.8 Tautomer of acid amide.
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Fig.9 Chemical structures of modafinil TMS derivate
(formula CygH23NO,SSi, Mw 345).
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Fig.10 Chemical structure and total ion chromatogram of adrafinil on
inlet temperature. (a) 150°C, (b)250°C, (c)310°C.

3.3.2 MSTFA T™MS

MSTFA
GC-MS Fig.11 Fig.12 MSTFA

17.7
11,2,2- GC-MS
Fig.2(b)

— 17.7min
(a) 50uL
(b) 100uL
(c) 200pL
5 10 15 20 25 30 35 40

Retention Time (min)

Fig.11 Total ion chromatogram of TMS derivative of adrafinil.
Addition volume of MSTFA: (a)50 pL,(b)100 pL,(c)200 pL.
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Fig.12 EI-MS spectrum of TMS derivative of adrafinil.
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