Construction of Aryliridium — Salen Complexes:
Enantio- and Cis-Selective Cyclopropanation of
Conjugated and Nonconjugated Olefins

Katsuki et al. JACS ASAP.
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Asymmetric Cyclopropanation

Halometalmethyl mediated
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Decomposition of Diazomethane
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Michael Initiated Ring Closure
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Transition Metal Catalyzed Decomposition of
Diazoalkanes

Four main types of diazoalkanes:
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Transition Metal Catalyzed Asymmetric Carbene

Transfer Cyclopropanation - Overview

Chiral 3 2 R3 R2
R? metal catalyst RGR S
/i< = ~EWG +
R'" RS EWG R' R’ EWG
NZ#H trans cis

R'= Aryl or vinyl, Metal = Ru, Rh, Co, Cu, Au

The most common carbene sources:
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Transition Metal Catalyzed Asymmetric Carbene
Transfer Cyclopropanation - Overview

Trans selective catalysts

(4N aRhy

n =1, R = d-menthyl
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Transition Metal Catalyzed Asymmetric Carbene
Transfer Cyclopropanation - Overview

Cis selective catalysts Product scope
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Title Paper — Aryliridium-Salen Complexes

6:L= p-CH3C6H4

2: L= p-CH3CgH., Ar= Ph 5: L= p-CH;3CgH,
3 : L= p-CH3CgHg4, Ar=H
4 : L= CgHs, Ar= Ph

~

cat. Ir-salen (1 mol%) H/,_/ .
NQCHCOQfBU (1.0 EQ)__ Ph/-‘\l"H + H’ﬂwH

Ph™ 5
THF, -78°C, 24 h - COuBu CO,tBu
’ cis-isomer trans-isomer
(10 eq) (1R.2S) (1R.2R)
entry catalyst yield/%"® cls:trans® % eegs? % €€pans”
1 2 99 >099:1 >99° _
2 3 44 41:59 63¢ 60/
3 4 99 >09:1] 98¢ »
4 5 43 58:42 —37¢ 70/
5 6 25 29:71 ] ]
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Title Paper — Cyclopropanation of Conjugated

Alkenes
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Title Paper — Cyclopropanation of Dienes and
Eneynes

2 (1 mol %) H R
o~ - £
R N,CHCO,t-Bu (1.0 eq) R” pH H™ ~pH
(5-10 eq) THF, -78 °C CO,t-Bu CO,t-Bu
cis-isomer trans-isomer
H H H H
/QI“H /Q‘H PhA\/Q[“H PhA\/Q]WH
Ph CO,Et Ph CO,t-Bu CO,Et CO,t-Bu
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/\/\N‘r’\/\ 2 (1 mol %) W P ‘ , -
Ph N > ph N vHo (PCH2 PhM‘H
N,CHCO2Et (1.0 eq)
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cis:trans =90 :10
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Title Paper — Cyclopropanation of Nonactivated Alkenes
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Synthesis of 8-[(1R,2S)-2-hexylcyclopropyl]loctanoate

- Cyclopropyl fatty acid ester, isolated from Ecsherichia coli
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M D 4 M\H D M‘H
N,CHCO,Et (1.0 eq) 0°Cto rt, 2h
THF,-78 °C CO,Et 99 %
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SO N >
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Title Paper — Mechanistic Considerations

-Crystal structure of the catalyst 4
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Conclusions

» First stable Ir(lll) salen complexes that carry apical aryl
ligand were synthesized

* Two of these complexes are shown to be unique and
potent catalysts for cis-selective asymmetric
cyclopropanation

« More than 30 different cis-cyclopropyl esters were made
in excellent yields and selectivities strating from both
conjugated and unactivated alkenes

» This cyclopropanation was applied to the synthesis of
natural cyclopropyl fatty acid ester
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