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Expedited Kilolab Development of AZD7624 Using Kulinkovich–de Meijere Cyclopropanation
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Synthesis of AZD7624

Significance: The p38 mitogen-activated pro-
tein kinase is expressed and activated in several cell 
types associated with chronic obstructive pulmo-
nary disease (COPD). AZD7624 inhibits p38a but its 
development was halted after phase 2a trials failed 
to show any benefit over placebo. The synthesis de-
picted delivered 5.3 kg of API.

Comment: A noteworthy feature of the synthesis 
is the implementation of the de Meijere modifica-
tion of the Kulinkovich cyclopropanation that con-
verts the benzonitrile G to the cyclopropylamine H 
in 37% yield on a 22.6 mol scale. On a laboratory 
scale the yield was 57%. For an alternative synthesis 
of AZD7624, see: WO 2017 162304 A1.

Kulinkovich–de Meijere
cyclopropanation
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* [ ] denotes a product used in the 
next step without further purification.
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(COBr)2 (3.0 equiv)
DMF (0.02 equiv)

CH2Cl2, 32 °C, o/n;

cryst ex MeOH
61% (14.7 mol scale)

I
white solid
mp 149 °C

H•TFA (1.0 equiv)
DIPEA (3.5 equiv)

PhMe, 95 °C, 3.25 h
13.0 mol scale

[J]*
white foamy solid

mp 70 °C (sample)

K (4.0 equiv)
NaOMe (3.0 equiv)

MeOH–PhMe, r.t., 5 h
77% from H•TFA

NH2

[L]*
tan solid

mp 136 °C (sample)

HCO2NH4 (4.0 equiv)
HCO2H (2.0 equiv)

5% Pd/C

EtOH, 50 °C, 1 h;
cryst ex i-PrOH
4.76 mol scale

[M•HBr]*
white solid

NaOH
EtOAc–H2O

71%;
cryst ex EtOAc–heptane

M (AZD7624)
white solid
mp 157 °C

1. F (1.2 equiv)
    NaH (1.3 equiv)
    MTBE, 20 °C, 15 h

2. CbzCl (1.5 equiv)
    Et3N (2.2 equiv)
    MTBE, 20 °C, 2 h;
3. cryst ex methylcyclohexane
84% (171 mol scale)
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1. NIS, TfOH
    –20 °C (83%)

2. H2SO4, MeOH
    50 °C (77%)

1. HN=CPh2, Cs2CO3
    Pd2(dba)3, dppf
    PhMe, Δ

2. H2SO4, MeOH
    MTBE–PhMe
    71% (2 steps)
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Synthesis of fragment D:

Synthesis of fragment H•TFA:

Union of fragments D and H•TFA:
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