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Development of catalytic transformation of alcohols

via C-O bond cleavage

Kento Okabayashi
Osaka Metropolitan University, Ph.D. Student
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Development of direct transformation of alcohol as a carbon source is one of the most important research topics
due to its easy availability and high stability. In this study, we aimed to achieve a synthetic method of 1,5-diene via
C-0 bond cleavage of allyl alcohol. The combination of FeBr,/1-ascorbic acid was found to be necessary for this
homo-coupling reaction. In addition, we also demonstrated that an iron complex had a catalytic activity for the

hetero-coupling reaction of allyl alcohol with silyl enol ether.
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additive (60 mol%)
N
Ph/\)\Ph solvent, Ny, 80 °C, 24 h
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Ph = Ph

1a 2a
entry  Fe cat. additive solvent NMR yield (%)*
1 FeCl, L-ascorbic acid 1,4-dioxane 82
2 FeBr, L-ascorbic acid 1,4-dioxane 84
3  Fe(OAc), 1-ascorbic acid 1,4-dioxane 0
4 Fe(acac), L-ascorbic acid 1,4-dioxane 0
5 FeBrj L-ascorbic acid 1,4-dioxane 17
6  FeBr, catechol 1,4-dioxane 0
7  FeBr, hydroquinone 1,4-dioxane 15
8  FeBn, o-phenylenediamine 1,4-dioxane 0
9  FeBn, 1,2-diphenylhydrazine 1,4-dioxane 8
10  FeBr, 1,1-dimethylhydrazine 1,4-dioxane 0
11  FeBr, 1-ascorbic acid DMA 93 (90)°
12 FeBr, 1-ascorbic acid DMSO 89
13 FeBr, L-ascorbic acid t-amyl alcohol 77
14  FeBr, L-ascorbic acid CH3;CN 57
15  FeBr, 1-ascorbic acid xylene 9
16  FeBr, L-ascorbic acid CPME 23
17 FeBr, — DMA 0
18  — L-ascorbic acid DMA 0

Reaction conditions; 1, 3-diphenylprop-2-en-1-ol 1a (0.25 mmol), Fe cat. (8 mol%),
additive (60 mol% ), solvent (1 mL), for 24 h, at 80C and under N,
“NMR yield was determined using triphenylmethane as an internal standard.

bIsolated yield.
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entry catalyst NMR yield (%)*

1 FeCl, 24

2 FeCl, - 4H,0 3

3 Fe (acac), 5

4 Fe(OAc), 3

5 FeSO, - TH,0O 4

6 Fe,04 7

7 FeBr, 59

8 — 0

Reaction conditions; 1, 3-diphenylprop-2-en-1-ol 1a (0.25
mmol), Fe cat. (8 mol%) and silyl enol ether 5 (1.0 eq.)
in toluene (1 mL) for 3 h at r.t. under N,

“ NMR vyield was determined by using triphenylmethane
as an internal standard.
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