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A new dirhodium(II) carboxylate complex [Rh,(S-TBPTTL),] is an exceptionally effective catalyst
for enantioselective cyclopropenation reactions of 1-alkynes with 2,4-dimethyl-3-pentyl
a-alkyl-a-diazoacetates in preference to alkene formation via a 1,2-hydride shift, in which
exceptionally high levels of asymmetric induction (up to 99% ee) as well as good to high

chemoselectivities have been achieved.
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Table 1. Enantioselective Cyclopropenation Catalyzed
by Rh(II) Carboxylates

Ph—= (5 equiv)

i Me .o HP
’\"e\ﬂxooon’Prz Rh(ll) (1 mol %) eZ‘COZC ?
—_—

N CH,Cl, Ph
cyclopropene
temp time —
entry Rh(ll) catalyst °C h % yield % ee
1 Rhy(S-PTA), 23 0.2 91 38
2 Rhy(S-PTV), 23 02 78 36
3 Rhy(S-PTTL), 23 0.2 86 46
4  Rhy(S-TFPTTL), 23 0.2 80 35
5 Rhy(S-TCPTTL), 23 0.2 89 72
6 Rh(STBPTTL), 23 0.2 94 85
| 7 Rh(STBPTTL), -60 5 90 95|
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X = H: Rhy(S-PTTL),

R = Me: Rhy(S-PTA), X = F: Rh(STFPTTL),

R = Pr: Rhy(S-PTV),

X = Cl: Rhy(S-TCPTTL
R = 'Bu: Rhy(S-PTTL), 2 Ja

X =Br: Rhy(S-TBPTTL),
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Table 2. Rh(II)-Catalyzed Enantioselective Cyclopropenation

with a-Diazobutanoates
: wCOsR

Ph
Rh(ll) catalyst
CO.R
/\'[\‘]/ S — (1 mol %)

2 5equiv  GH,Cly, —60 °C *
K/cozﬂ

cyclopropene
A

ipr Rhy(S-TBPTTL), 3 31:69 25 50

(2-alkene
B

cyclopropene
entry R Rh(ll) catalyst time,h A:B %yield %ee
[1 CHPr, Rhy(S-TBPTTL), 11 87:13 78 95 )
2 CHPr, Rhy(S-TCPTTL), 7 77:23 58 85
3 CHPr, Rhy(STFPTTL), 03 29:71 26 42
4 CHPr, Rhy(S-PTTL), 7 54:46 48 53
5 Bu Rhy(S-TBPTTL), 6 48:52 40 96
6 (
7 (

Et Rhy(S-TBPTTL), 05 27:73 22 51
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Table 3. Enantioselective Cyclopropenation of
Phenylacetylene with a-Alkyl-a-diazoesters

i
Phe= (5 cquiv) RCHz: \CO,CHPr,
Rhy(S-TBPTTL), Ph
RCHz\n/COZCH'Prz (1 mol %) cyclopropene
A

N

CH,Cly, —60 °C R 4
l\CO,CHPr,
(2)-alkene
B
cyclopropene
entry R time, h A:B % yield % ee
1 CHj 11 87:13 78 95
2 CHsCH, 12 >09 : 1 93 99
3 CH3CH,CH, 22 92: 8 84 99
4 "CsHys 4 9%: 6 85 99
5  Ph(CH)3 24 94: 6 88 98
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Figure 1. a) DFT calculation. b) X-ray structure of Rhy(S-BPTTL),. c) plausible
stereochemical pathway.
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