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Asymmetric Synthesis of Telcagepant, a CGRP Receptor Antagonist for the Treatment of Migraine

J. Org. Chem. 2010, 75, 7829-7841.

Synthesis of Telcagepant

Significance: Telcagepant is a selective antago-
nist of calcitonin gene related peptide (CGRP) that 
is in phase clinical trials for the treatment of mi-
graine. The synthesis featured an enantioselective 
1,4-addition of nitromethane, which is the first 
application of iminium organocatalysis (B Æ D) on 
an industrial scale and a highly stereoselective 
Doebner–Knoevenagel condensation that created 
the enamide F.

Comment: The formation of desfluoro impurities 
that accompanied the hydrogenation of F was 
minimized by conducting the reaction in the pres-
ence of LiCl. The mixture of caprolactams I and J 
(2:1) was converted into pure J by crystallization-
induced diastereoselection. The synthesis was 
accomplished in 27% overall yield and involved 
only three isolated crystalline intermediates (F, J 
and K).
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OTMSNaOCl (1.0 equiv)

TEMPO (0.01 equiv)
NaBr (0.2 equiv)

KH2PO4 (0.5 equiv)
MTBE–H2O, 10 °C, 2 h

95% (36 mol scale)

C (5 mol%)

MeNO2 (6.0 equiv)
t-BuCO2H (5 mol%)
B(OH)3 (50 mol%)

THF–H2O, r.t., 30 h
73% (1.2 mol scale)

NHAc

CO2HHO2C

E (1.5 equiv)

pyrrolidine (35 mol%)
DMAc–i-PrOAc, 15 °C, 20 h

then Bu3N, i-PrOAc
80% from D; 48% overall

Bu3NH

F
mp not reported

Z/E > 99:1; er > 99:1

H2 (50 psi)
Pd(OH)2/C

H2SO4 (2.5 equiv)

LiCl (0.3 equiv)
i-PrOH, 40 °C, 20 h

then 60 °C, 8h
0.3 mol scale

CF3CH2OTf
Et3N 

50–60 °C
then NaOH

t-BuCOCl (1.2 equiv)
Et3N (2.0 equiv)
DMAP (cat.)
i-PrOAc, 35 °C, 5 h

+

NaOH, DMSO, r.t., o/n

73% from F

HCl
i-PrOH–H2O

95 °C (25 psi), 17 h
83%

92%
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crystallization-induced diastereoselection

K
mp not reported
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