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9] I, (3.0eq.) ™
o Cu(NO3),2H,0 (25 mol%)
Ej)k + HO S oNau2n,0 DMSO, 100°C
(2.0 eq)) (4.0 eq.) * 2%

* theoritically 1.0 eq.
** theoritically 2.0 eq.

A. X. Wu et al., Org. Lett., 18, 412 (2016)
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- I
m dioxane, 85 °C TIPS\@

TIPS 20%

Y. Zhang et al., Org. Lett., 12, 1840 (2010)
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J. R. Manning and H. M. L. Davies, J. Am. Chem. Soc., 130, 8602 (2008)
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\_— Pph AcOH (1.2 eq.) I, (1.1 eq.)
_ 1,4-dioxane, 50 °C toluene-THF (4:1), rt Ph
M. Shibuya et al., Chem. Eur. J., 21, 9093 (2015)
() .
PhgPAUNTf, (5 mol%) Ph N | e
// N MS 4A, B (1.4 eq.) S
A\ o i W or &
Ph toluene, 50 °C | P e
N OH N B
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Y. Liu et al., Angew. Chem. Int. Ed., 52, 13302 (2013)
1) DCC, NHS cyclopentadiene X
0 CH.Cl,, 0 °C NalO, Grubbs-1l (10 mol%)
HOM 2) NH,OH-HCI MeOH-H,0 toluene, 80 °C
EtQO'Hzo, 0°C O0°Ctort
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61% (3 steps)
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N \ CH,Cl, CH4CN, rt
Boc O°Ctort
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G. Vincent et al., J. Org. Chem., 75, 4333 (2010)
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58% (2 steps)

J. D. Winkler et al., Tetrahedron, 54, 7045 (1998)
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1) IBX
EtOAc, reflux
AuCl3 (5 mol%) 93%
> C12H20; >
MeOH, reflux 2) BF5-OFEt
CH20|2, rt
86% 90%

C. Nagaraju and K. R. Prasad, Angew. Chem. Int. Ed., 53, 10997 (2014)

CuPFg (4 mol%)

(0]
£BuHN">~NHFBY (8 mol%) t-Bu ()
CH,Cly, 05, 25 °C \©\o
98% t-Bu

X. Ottenwaelder et al., Inorg. Chem., 54, 8665 (2015)

K2CO3 TMSOTf, DTBP f

toluene toluene, 100 °C Me-N_ |
microwave

170 °C 92% (0]

55%

K. N. Houk et al., J. Am. Chem. Soc., 137, 6956 (2015)
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