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Study on Novel Enantiotopic Group Selective Enyne Metathesis
Reaction by Chiral Ruthenium Catalyst
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WFZER RO (F£3) : In order to create new class of chiral building blocks, enantiotopic
groupselective intramolecular ene-yne metathesis reaction using ruthenium carbene
complex bearing a chiral N-heterocyclic carbene ligand was investigated. As a result, a
cyclic compound having a tetra-subustituted carbon atom was produced up to 34% ee.
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Scheme 2. Plan for Enantiotopic Group Selective Enyne Metathesis.
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Figure 2. Ru-Carbene Complex Having a Chiral NHC ligand.
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Scheme 3. Metathesis of diene-yne by chiral catalyst
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Scheme 4. Metathesis of ene-diyne by chiral catalyst
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Table 1. Metathesis of 11 under Various Conditions

ti ield
run "Ru" solvent additive temp 1(1;1)e y(I(%) (?;)

1 7a CHYCl, - It 30 45 0
2 7a THF - rt 17 73 0
3 7a THF Nal rt 16 10 21
4 7a THF Nal reflux 16 5 28
5 7a THF Nal 38°C 16 10 25
6 7a THF LiBr 38°C 15 71 3
7 7a THF NaBr 38°C 36 36 0
8 7a THF Cul 38°C 16 5 -15
9 7a THF LIl 38°C 14 9 18
10 7a THF Nal¢ 38°C 21 8 9
11 7a THF Nal+Cul 38°C 19 6 22
12 7b THF - 38°C 18 55 0

13 7b THF Nal 38°C 17 5 34

4The reaction was carried out under ethylene gas (1 atm).
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Table 1. Metathesis of 11 using catalyst 8

time yield ee
run solvent atomosphere temp (h) %) (%)

toluene Ar 80°C 72 20 12
CH,Cl, Ar reflux 5 0 -
CH,CL,/Et,0 Ar reflux 5 0 -
THF Ar reflux 17 0 -

1,4-dioxane Ar 80°C 6 6 15
toluene  H,C=CH, 80°C 72 10 25
toluene  H,C=CH, reflux 44 32 11
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