
Problem Session (2) 2021/11/06 Wataru Shigematsu
Topic: Ring construction by [3+2] dipolar cycloadditions catalized by Rhodium (II) catalyst
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1. TsN3 (1.5 eq.), CuTC (0.1 eq.), toluene,
25 ºC, 85%

2. Rh2(OCt)4 (5 mol%), MS3A (40 wt%),
ClCH2CH2Cl, 85 ºC;

basic alumina (Al2O3, 50 eq.),
ClCH2CH2Cl, 25 ºC;
NaBH4 (2.2 eq.), MeOH, 0 ºC, 50%
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3. Dess-Martin periodinane (2 eq.),
NaHCO3 (5 eq.), CH2Cl2, 25 ºC

4. 1-5 (2 eq.), LiN(TMS)2 (1.5 eq.),
THF, -78 ºC to 25 ºC

5. CoII(salen, t-Bu, t-Bu) (0.1 eq.),

PhSiH3 (0.2 eq.), acetone, 25 ºC,

33% (3 steps)

6. DIBAL (5 eq.), CH2Cl2,

-20 ºC to 0 ºC, 65%
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Discussion 1: Regio- and diastereoselectivity of [3+2] dipolar cycloadditon
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Discussion 2: Olefin isomerization
1-2. Studies of Shenvi's group
1-2-1. Isomerization of 2-methyl-1-decene 1-42

n-Oct
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22 ºC, 3 h
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Shenvi's group reported the isomerization of 2-methyl-1-decene with CoIII catalyst with PhSiH3. Proposed

reaction mechanism is shown below.
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2-1
(1:1 diastereomixture)

1. TsN3 (1.1 eq.), CuTC (0.1 eq.), toluene, 25 ºC, 90%
2. Rh2(OCt)4 (2 mol%), MS3A (30 wt%), toluene, 90 ºC;
basic alumina (Al2O3, 50 eq.), CH2Cl2, 25 ºC;
NaBH4 (2 eq.), MeOH, 0 ºC, 55%

3. TBSCl (2 eq.), imidazole (3 eq.), CH2Cl2, 0 ºC

4. (ClCO)2 (1.16 eq.), DMSO (2.8 eq.), CH2Cl2, -78 ºC;
Et3N (7 eq.), -78 ºC to 25 ºC, 81% (2 steps)

5. TMSCHN2 (1.5 eq.), n-BuLi (1.5 eq.),
THF, -78 ºC, 90% (2-2:2-3 = 1:1)
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Discussion 1: Regio- and diastereoselectivity of [3+2] dipolar cycloadditon
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As Discussion 1 of problem 1, diastereoselectivity of this reaction can be explained
by ring strain of the compound and its transition state.
Regioselectivity of this reaction is shown below.
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