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Background; the Au-catalyzed hydration of 
internal alkynes resulted in terribly isomeric 
production of ketones.
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Our background; cavitand-recessed type metal 
catalysts have been developed.
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Approach to the selective production of ketones: 
Lewis acidic Au +, Lewis basic O=P, and narrow 
space, these cooperatively recognize the single 
carbon of alkynyl triple bonds.
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Synthesis of the bi-functional cavitand was 
achieved, referring to our previous report.
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It selectively catalyzed 1-phenyl-1-butyne, giving a  
2:98 ratio; however, (IPr)AuCl didn’t.
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Elongation of alkyl side-chains clearly influenced 
the cavitand catalysis, while (IPr)AuCl didn’t. 
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Catalyst R
%Yield

unreacted alkyne 1 2

Cavitand 
(NMe2)•AuCl

H 100 0 0

CH3 0 2 98

C2H5 0 2 98

n-C3H7 51 16 33

n-C4H9 87 10 3

n-C7H15 100 0 0

(IPr)AuCl
and 

O=PPh3

H 100 0 0

CH3 96 2 2

C2H5 70 4 17

n-C3H7 88 5 7

n-C4H9 61 11 28

n-C7H15 94 3 3



Isomeric octynes were studied: Me and Et groups 
seem to be selectively folded inside the space.
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Catalyst R1 R2
%Yield

unreacted octyne 1 2

Cavitand 
(NMe2)•AuCl

n-C4H9 C2H5 0 9 91

n-C5H11 CH3 0 18 82

n-C6H13 H 100 0 0

(IPr)AuCl
and

O=PPh3

n-C4H9 C2H5 64 13 23

n-C5H11 CH3 40 21 39

n-C6H13 H 74 26 0



Aromatic rings would not be folded presumably 
due to oversized substructures.
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These results enabled us to predict the ketones.
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Effect of the covalently bonded P=O group; the 
group is indispensable for its smooth catalysis. 
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Even if the hydration occurred, the product 
distributions ended up in comparable ratios.
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Summary
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