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Synthesis of a g-Secretase Modulator

Significance: The synthesis of the g-secretase 
modulator depicted illustrates an efficient enantio-
selective alkylation of enediolates derived from 
arylacetic acids using the chiral lithium amide 
base H as a stereodirecting agent. The chiral base 
is required in stoichiometric amounts, but it is re-
coverable and easily prepared in two steps from 
styrene oxide (M. J. Frizzle et al. Org. Process 
Res. Dev. 2007, 11, 215).

Comment: The scope of the asymmetric alkyla-
tion was established using 24 aryl- and hetero-
arylacetic acids and 12 alkylating agents (36 ex-
amples in total) with yields typically exceeding 
70% (6 exceptions) and ee values typically ex-
ceeding 90% (5 exceptions). Under the standard 
conditions outlined above, simple alkanoic acids 
did not undergo highly enantioselective alkylation.
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Br2 (1.0 equiv)
CCl4, 0 °C, 1.5 h

67%* (25 mmol scale)
*after one recycle of recovered SM
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BrK2CO3 (1.5 equiv)
DMSO, 60 °C, 4 h

99% (19.6 mmol scale)

F3C B(OH)2

E (1.3 equiv)

Cs2CO3 (4.0 equiv)
Pd(PPh3)4 (0.08 equiv)
DMF–H2O, 90 °C, 1 h

65% (2.93 mmol scale)
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LiOH (3.4 equiv)
MeOH–THF–H2O, r.t., 1.5 h

98% (5.45 mmol scale)

H (1.03 equiv)
n-BuLi (4.0 equiv)
THF, 0 °C, 15 min

then add I (4.0 equiv), –78 °C, 20 h
72% (0.386 mmol scale)

+ 24% RSM
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C (1.2 equiv)

γ-Secretase Modulator
97% ee

Larger scale example:
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H (1.03 equiv)
n-BuLi (4.0 equiv)
THF, 0 °C, 15 min

then add K (4.0 equiv), –78 °C, 20 h
89% (73.5 mmol scale)

L
98.4% ee
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