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Enantio- and Diastereoselective Cyclopropanation with Halodiazoacetophenone
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The transition metal-catalyzed asymmetric cyclopropanation reaction of
alkenes with diazo compounds represents one of the most powerful means for the construction of
optically active cyclopropane building blocks. Hansen and co-workers developed highly
diastereoselective cyclopropanations of alkenes with halodiazoacetates, but the asymmetric induction

was below 10% ee.

The cyclopropanation with bromodiazoacetophenone under catalysis by Rh2(S-TBPTTL)4 produced
cis-cyclopropene ﬁroduct in 75% yield with 85% ee. In addition, it was found that the reaction with
chlorodiazoacetophenone afforded the corresponding cyclopropene with 91% ee.
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Table 1. Preparation of Chlorodiazoacetophenone 4

NCS (2 eq)

o (0]

HL DBU (2.5 eq) cl %
_—

| Ph CH,Cl Ph
N, Nz

3 4
entry method temp, °C time, h % yield?
1 A 0 0.2 49
2 A -60 0.2 60
3 B —60 0.5 73

2Determined by 'H NMR analysis using dimethyl sulfone as an
internal standard.
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Table 2. Diastereo- and Enantioselective Cyclo-
propanation of Styrene 7a with Chlorodiazo-

acetophenone 4 Catalyzed by Rh(II) Carboxylates

Rh(ll) catalyst o
(1 mol %) |
4 + Ph__ - - Cla . J\Ph
= MS4A, CH.Cl,
0.5h
7a PR 8a
(2 eq)
8a
temp yield? eeb
entry Rh(Il) catalyst °C % %
1 Rhy(S-TBPTTL), -20 93 89
2 Rhy(S-TBPTTL), —40 98 91
3 Rhy(S-TBPTTL), -60 93 90
4 Rhy(S-PTTL), —40 93 26
5 Rhy(S-TFPTTL), —-40 92 70
6 Rhy(S-TCPTTL), —-40 95 89

2 |solated yield. ® Determined by HPLC analysis.
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Table 3. Diastereo- and Enantioselective Cyclo-
propanation of Alkenes with Chlorodiazoacetophenone
4 catalyzed by Rh,(S-TBPTTL),

Rhy(S-TBPTTL), o)

(1 mol %) J
e n ol

MS4A, CH,Cly

—40°C,05h R g

(2 eq)
alkene cyclopropane

entry R % yield? % eeb
1 7a Ph 8a 98 91
2 7b 4-CICgH, 8b 88 91
3 7c 4-MeOCgH, 8c 96 65
4 7d Nphth 8d 73 81
5 7e OAc 8e 80 94

a|solated yield. © Determined by HPLC analysis.
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Figure 1. Crystal Structure of Rh,(S-TBPTTL),
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Figure 2. Plausible Stereochemical Pathway for
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