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Process Development for a Key Synthetic Intermediate of LY2140023, a Clinical Candidate for the Treatment of 

Schizophrenia

Org. Process Res. Dev. 2011, 15, 1266–1274.

Synthesis of a Precursor to LY2140023

Significance: LY2140023 is a conformationally 
restricted glutamic acid analogue that is an 
mGlu2/3 receptor agonist. It entered phase II 
clinical trials for the treatment of schizophrenia. 
The following synthesis was used to deliver over 
one metric ton of the key intermediate K. 

Comment: Whilst the later steps are described on 
large scale, the earlier steps, especially the critical 
carbene insertion reaction leading to cyclopro-
pane B, is reported on a small scale. A large-scale 
(206 mol) hydroboration of B using BH3⋅THF com-
plex is described.
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A (2.63 mol)

thiophene (3.6 L)
Rh2(oct)4 (0.0005 equiv)

Δ, 10 h
31%

rac-B
mp 36 °C

BH3⋅SMe2 (1.35 equiv)
THF, 5 °C, 6 h

then MeOH, –10 °C, 1 h
then NMO, Δ, 4 h

0.57 mol scale

py⋅SO3 (1.7 equiv)
DIPEA (5.2 equiv)
DMSO (635 mL)
EtOAc, 0 °C, 2 h
50% from B

rac-D
mp 56 °C

(NH4)2CO3 (2.0 equiv)
KCN (1.0 equiv)

MeOH, 32 °C, 24 h

then NaOH, r.t., 2 h
then HCl

69% (54 mmol scale)
Bucherer–Bergs reaction
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Ph
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mp not reported
dr = 4.6:1

F (1.0 equiv)

EtOH–H2O
172 mol scale
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mp not reported

HCl, H2O
(salt break)
38% from E
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mp 330 °C

er > 99.9:0.1
dr > 99.9:0.1
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H

⋅HCl

Na2WO4 (0.005 equiv)
30% H2O2 (3.0 equiv)

NaOH, H2O, 70 °C, 4 h 
91% (189 mol scale)

ent-I
mp 353 °C

48% HBr (192 kg)
85% H3PO4 (34 kg)

130 °C, 25 h

then NaOH
94% (165 mol scale)

LY404039 (J)
mp 308 °C

TMSCl (3.6 equiv)
MeOH, 60 °C, 2 h

91% (76 mol scale)

ent-K
mp 194 °CLY2140023
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