Dynamic stereomutation of vinylcyclopropanes
with metalloradicals
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Traditional cyclopropanation reactions
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Asymmetric cyclopropanation reactions
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Asymmetric cyclopropanation reactions
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O Me : Me
Mn (6.0 equiv.) “ o
/VL R' %r . . P
R (0] CH.CL:DMA = 1:10 oM a. Cyclopropanation is not Stereospecific
oCl,: =1: e

Me
standard
@/\)L condltlon \\\\%‘/

trans-10 trans-11, 94%, 87% e.e.

r
[(S,S)-B"PyBox]NiBr, % standard
MeO fo) condltlon
Me
\\‘\%rom \\\‘An/om . OAr X~ NoAr @AW
/© o o \\ cis-10 cis-11, 49%, 15% e.e.
Me (o)

trans-11, 24%, 42% e.e.

1,87%, 91% e.e. 2,87%,91% e.e. 3,99%, 90% e.e.

L

Fe standard
w OAr @w‘ OAr @\\\\%OAr Wj\ OAr condition ““An/
@ —_—
0 o 0 \_s o
12

b. No Cyclopropyl carbinyl ring opening observed

13, 44%

standard
condition %(OEt
—_—
(o)

15, 89%

4, 62%, 83% e.e. 5, 95%, 85% e.e. 6, 86%, 90% e.e.

Ay U
o 0 NS 0

7,66%, 83% e.e. 8, 99%, 85% e.e. 9, 92%, 80% e.e.

Angew. Chem. Int. Ed. 2023, 62, €¢202308913



Asymmetric cyclopropanation reactions

[(S,S)-B"PyBox]NiBr, (15mol%)
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1) Strain Energies of ring systems (in kcal/mol)
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Structural units in bioactive compounds Vinylcyclopropane rearrangement
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Ring-opening of cyclopropanes via radical pathway

Ring-opening of cyclopropanes via di-radical Enabled by Complexation-iInduced Bond-Weakening
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Radical relay catalysis of Mental complexes
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Radical relay catalysis of Mental complexes
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Radical relay catalysis of Mental complexes
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Radical relay catalysis of Mental complexes
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Ni(l) catalyzed Cross-coupling reaction
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Ni(l) catalyzed Cross-coupling reaction
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Ni(l) catalyzed double-bond migrations
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Ni(l) catalyzed double-bond migrations
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Ni(l) catalyzed double-bond migrations
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Ni(l) catalyzed Dynamic stereomutation of vinylcyclopropanes
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Mechanistic insight
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Mechanistic insight
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Reactivity and selectivity investigations

Scope of vinyl cyclopropanes
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trans-to- cis isomerization/Cope rearrangement

Trans-to-cis isomerization/Cope
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