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Noyori: palladium-catalyzed transfer hydrogenation of acetylenic ketones with 2-propanol
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Zhou: irridium-catalyzed transfer hydrogenation of acetylenic ketones with HCO,Na
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Vilotijevic: Lewis-base-catalysed transfer hydrogenation of acetylenic ketones with pinBH:
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Rueping: Mg-catalyzed transfer hydrogenation of acetylenic ketones with HBpin and MeOH:
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This work: Mg-catalyzed transfer hydrogenation of acetylenic ketones with HBpin and MeOH:
(e) o OH

/& , BugNBr, HBpin /\
> R’ - 2
4 o = R

R! THF, 60 °C
*Mild reaction conditions
*up to 94% yield

*Metal-free
*Broad substrate scope
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Figure 1 The transfer hydrogenations of ynones (color online).
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Table 1 Reaction condition optimization ¥

o OH
©/‘\ + H-Bpin —>Cat @/\
THF, 60 °C
1a 2a
Entry Cat. Time (h) Yield (%)
1 Bu,NI 48 87
2 Bu,NBr 23 94
3 Bu,NCI 23 90
4 Bu,NOTf 48 70
5 Me,NI 48 63
6 Ph,PI 48 35
7 Zn(OTf), 48 31
8 AgOTf 48 35
9 Cu(OTH), 48 31
10 Znl, 24 73
11 / 48 31
129 Bu,NBr 55 75

a) MM 1a (0.2 mmol), H-Bpin (1.0 mmol), Bu,NBr
(0.02 mmol), THF (2 mL); b) 454 %; ¢) ffi 15 mmol% Bu,NBr.
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Table 2 Reaction condition optimization ?

Entry Solvent Time (h) Yield (%)
1 THF 23 94
2 DCE 48 52
3 MeCN 48 52
4 Tol 48 60
5 1,4-Dioxane 48 69
6 DMF 48 83
79 THF 72 65
89 THF 72 50

a) KM 1a (0.2 mmol), H-Bpin (5 eq.), Bu,NBr
(0.02 mmol), THF (2mL); b) 7 E5U%%; c) f47f10.6 mmol H-Bpin;
d) f#FH0.24 mmol H-Bpin.
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Table 3 Scope of substrates for hydrogenation
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2b, 0-Me, 72h, 80% yield 2e, R="Pr, 72h, 59% yield
2c, m-Me, 60h, 79% yield 2f, R="Bu, 72h, 53% yield
2d, p-Me, 72h, 80% yield

OH
2g, R= o-F, 72h, 55% yield
2h, R= p-F, 43h, 62% yield P rrahion o
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Figure 2 Gram scale reaction.
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Figure 3 Proposed reaction mechanism.
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Hydrogenation of alkynyl ketones catalyzed by tetrabutylammonium
bromide
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Abstract: Propargyl alcohol compounds have many applications in medicine, pesticides and functional molecular

materials, and are also important intermediates in organic synthesis because they contain alkynyl and hydroxyl groups in

the molecules. The common preparation methods for propargyl alcohol usually rely on the transition metal catalyzed

hydrogenation reaction and the alkynylation of ketones, which is high cost and with poor tolerance of the substitution

groups. In this article, the hydrogenation reaction of alkynyl ketones with pinacolborane was developed with

tetrabutylammonium bromide as catalyst. The present method provided a convenient, economical and efficient method

for the synthesis of propargyl alcohol compounds.

Keywords: small organic molecule catalyst, transfer hydrogenation, alkynyl ketone, propargyl alcohol,
tetrabutylammonium bromide
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