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Undergraduate organic labomtories are invaluable for
teaching essential technigues and conceps 1o aspining chem-
ists, Keeping the class alert and awake during laboratory ses-
sions poses 3 different challenge altogether. A successful
approach 15 to have studenes generate compounds having
“real-world relevance” o inspire them and expedite their
leaming (11 This article outlines an wncomplicated organic
synthesis experiment that showcases a prevalent modern anei-
narcoleptic drug (20 Limied pracrical skills are required yet
students profit greatly from the mechanistic, stereochemical,
and spectroscopic conceprs discussed. Additonally, 2 cenral
mervous systern (CMS) simolang with significant appeal and
societal impact i synchesized. Leboratory fnstructars shosld
rote thet modafinil i fited on Schedude {V of the Contradled
Suwlstances Act in the Ubiired Staver (3). As such, any ,u-ae:.mr.f.q.f
ﬂﬁ%}lm’ af this experinnent minsy verify with apprapriae auchari-
:‘IIM.I' Hhat PJ"L’_IGW?HHFH afmwﬁdfrm' J\sllfwrmrﬂqu wmdder local rEg-
ations.

Modafinil, 2-{diphenylmethylsulfinylJacetamide (Figure
1, is a psychostimulant approved in 1998 by the United
Seares Food and Dirug Administration for reuiment of nar-

colepsy (4 Marcolepsy is a debilitaring newrological disor-
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Figure 1. Enonticmars of |«}modafinil.
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der characrerized by chronic sleepiness and a marked disor-
ganization of deep and awake parcerns (5 Six prople per
ten thousand (0.06%) in Western Europe and North America
ure affected in this manner (6.

Modafinil affords significant u.d\-unrage.s aver traditional
anci-narcelepic drogs such as amphetamine and merthyl-
phenidare as iv rarely prometes abusive rendencics (7) and
exhibits reduced peripherl and central side-effects (8). The
compeund exerss s biological activity viz a mechanism dif-
ferent from other CNS stimulanes (%) although s precise
mode of action is still being vigorously rescarched.

Maodafinil contains a chiral sulfoxide moiery bur is pre-
seribied a5 a racemate and marketed in the Usiced Siates by
Cephalc-n under the name Provigil (00, The tetrahedral sul-
fur atom acts as a chirality center (being surrounded by two
dissimilar carban atoms, an oxygen atom and an electron lone
pair; Figure 1). Unlike mest analogeus mrisubstitured amines
thar undergo umbeella-like inversion at the nitrogen avom,
sulfoxides are configurtionally stable {17,

Racemic modafinil is easily prepared from 2-(diphenyl-
methylthiolacesamide [ by peracid oxidation (Scheme [) (120,
While almost all undergraduases appreciate that carbon is
regularly a chirality center due to i setrvalent natare, fewer
recognize thar hereroaroms including nicrogen, phosphorus,
and sulfur can also act as chirality centers. Mareover very few
organic wextbooks, articles, or laboratory experiments address
the concepr of selfur as a chiralivy center (71, 13).

I 2003 {£l-modafinil was threst into mainstream me-
dia when United Staves achlete Kelli White tested positive
for the stimulant at the World Track and Field Champion-
ships (148 The following year the World Anti-Doping Agency
added (#)-modafinil to the list of banned substances based
on its ability to increase athleic aleroness (150 As many of
our students are {abjusers of o commen anti-narcolepric (caf-
feinel, we felr preparation of (£)-modafinil would spark in-

creased laboratory enthusiazm,
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