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Double Heck Route to a Dibenzoxepine and Convergent Suzuki Cross-Coupling Strategy for the Synthesis of an MR 
Antagonist
Org. Process Res. Dev. 2017, 21, 208–217.

Synthesis of LY2623091

Significance: LY2623091 is a mineralocorticoid 
receptor antagonist that was of interest for the 
treatment of resistant hypertension. The kilogram-
scale synthesis depicted features two sequential 
Heck reactions to construct the (E)-dihydrodiben-
zo[b,e]oxepine ring system. Note the clean reten-
tion of stereochemistry in the conversion of (E)-F 
into bromoalkene (E)-G.

Comment: An investigation of the conversion of A 
into (E)-F through a one-pot, double Heck reaction 
revealed that the first Heck reaction (A → C) was 
fast and occurred at 60 °C whereas the second 
Heck reaction [C → (E)-F] required a much higher 
temperature (145 °C) owing to iodide acting as a 
catalyst poison. Better yields and stereoselectivity 
were obtained in the two-pot process shown.
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A
mp 90 °C

B (1.12 equiv)

NaOAc (1.6 equiv)
Pd(OAc)2 (0.03 equiv)

TBAB (1.03 equiv)
NMP, 75 °C, 5 h 

93% (177 mol scale)

CO2Et

C
mp 85 °C

NaOAc (1.7 equiv)
Pd(OAc)2 (0.04 equiv)

TBAB (1.13 equiv)

NMP, 125 °C, 5 h 
57% (159 mol scale)

1. LiOH (2.1 equiv)
    2-PrOH–H2O
    85 °C, 2 h

2. NBS (1.1 equiv)
    AcOH (2.0 equiv)
    45 °C, 1.5 h
    94% (91 mol scale)

(E)-F
mp 104.5 °C(E)-G

mp 116 °C

(pinB)2 (1.15 equiv)
Cy3P (0.05 equiv)

Pd2(dba)3 (0.008 equiv)

KOAc (1.15 equiv)
dioxane–H2O, 85 °C, 27 h
83% AY (104 mol scale)

H

I (0.9 equiv)

Ph3P (0.0026 equiv)
Pd(OAc)2 (0.008 equiv)

K2CO3 (3.0 equiv)
dioxane–H2O, 85 °C, 24 h

56% from G
J

mp not reported

1. H2 (50–55  psi), 5% Pt/C
    Et3N (0.09 equiv)
    EtOAc, 45 °C, 24 h

2. K (1.05 equiv)
    EtOAc, Δ, 18 h
    80% from J (57 mol scale)

L
mp 228 °C

TFA (21 equiv)
CH2Cl2–H2O 

 
0 °C to r.t.

89% (44 mol scale)

LY2623091
mp 201 °C

Heck reaction

Heck reaction

Suzuki–Miyaura reaction
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