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Synthesis of a Macrocyclic Mcl-1 Inhibitor

Significance: Overexpression of the antiapoptot-
ic protein Mcl-1 benefits survival of some cancer 
cells. The target molecule R is an inhibitor of Mcl-1. 
A key step in the synthesis depicted is the macro-
cyclization of diene J by ring-closing metathesis.

Comment: The addition of Reformatsky reagent F 
to the keto group in E generated a mixture of dia-
stereoisomers G (dr = 2:1) that was later separated 
by column chromatography to give the desired 
diastereoisomer K.
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B (1.3 equiv)

HATU (1.5 equiv)
DIPEA (3.0 equiv)

CH2Cl2, r.t., o/n
99%
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Oxone (1.5 equiv)

THF–H2O (2:1), r.t., 0.5 h
~100%

ClCO2Me (1.0 equiv)
Et3N (1.0 equiv)
CH2Cl2, r.t., 1 h
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F (3.0 equiv)

THF, r.t., 1 h
~100%

TFA (38 equiv)

r.t., 1 h
98%

N
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I (1.5 equiv)
HATU (1.5 equiv)
DIPEA (3.0 equiv)
CH2Cl2, r.t., 0.5 h
90%

Hoveyda–Grubbs
catalyst (0.2 equiv)
DCE, 50 °C, o/n;

SGC
54%

Br
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L (5 equiv)

DTBP (10 equiv)
CHCl3, 60 °C, o/n

76%
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N (8 equiv)
Et3N (10 equiv)

KI (15 equiv)
DMSO, 55 °C, 3 h

77%
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LiOH (8 equiv)
THF–MeOH–H2O

40 °C, 1.5 h
100%

CDI (1.5 equiv)
CH2Cl2, r.t., 2.5 h;

Q (3 equiv)

DBU (3 equiv)
r.t., o/n
70%
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DTBP = 2,6-di-tert-butylpyridine
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