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Catalytic tests
Hydration of 3-hexyne

[Au(PAd;)X], 3-hexyne (199 uL, 1.75 mmol), H,O (34.6 uL, 1.925 mmol) and NBu,OTf (34.3 mg, 0.0875
mmol) were mixed in a 2 mL glass screw-top vial. Reaction mixture was stirred (rpm 1500) at 30°C. The
progress of the reaction was monitored by *H NMR. The conversion was calculated from the integral
intensities of the -CH,- protons. The reported values are the average of two runs. NMR shifts of the
product corresponded the reported values?

Table S1. Gold-cataysed hydration of alkynes

[Au] (X%)
NBu,OTF (5%) o)
Et—=—FEt + HO0 ———
11eq  30°C, neat Et

mol % of the

Entry Catalyst Conv. % (time)

catalyst
1 [Au(PAd3)OTf] 0.05 <5 (24h)
2 [Au(PAd,)OTf] 0.1 <5 (24h)P!
3 [Au(PAd,)OTf] 0.25 <5 (24h)
4 [Au(PAd;)NTH,] 0.1 <5 (24h)
5 [Au(PAd;)(CH;CN)]BF, 0.1 <5 (24h)

2l Reaction was also performed at 60 °C with no difference in conversion
Hydration of diphenylacetylene

[Au(PAd;)X], diphenylacetylene (312 mg, 1.75 mmol), H,0 (34.6 uL, 1.925 mmol) and NBu,OTf (34.3 mg,
0.0875 mmol) were mixed in a 4 mL glass screw-top vial. Reaction mixture was stirred (rpm 1500) at 120°C.
The progress of the reaction was monitored by *H NMR. The conversion was calculated from the integral
intensities of suitable aromatic protons.

'H NMR (300 MHz, CDCl;) § 8.05 — 7.98 (m, 2H, CH,,), 7.60 — 7.52 (m, 1H, CH,,), 7.50 — 7.42 (m, 2H, CH,,),
7.38—7.21 (m, 5H, CH,,), 4.29 (s, 2H, CHCO).

NMR shifts of the product corresponded the reported values?

Table S2. Gold-cataysed hydration of diphenylacetylene

[Au] (X%)
NBu,OTF (5%) o)
Ph—==—Ph + H,0 — p
11eq 120°C, neat Ph
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mol % of the

Entry Catalyst catalyst Conv. % (time)
1 [Au(PAd;)OTf] 0.05 29 (15h)
62 (4h)
2 [Au(PAd;)OTf] 0.1 78 (8h)
88 (15h)
90 (4h)
3 [Au(PAd;)OTf] 0.2 96 (8h)
96 (15h)
4 [Au(PAd:)NTF] 0.1 g? ggm
95 (15h)
94 (4h)
5 [Au(PAd3)NTF,] 0.2 96 (8h)
96 (15h)
6 [Au(JohnPhos)OTf] 0.2 8(15 %gm
7 - - 0(8h)

The reported values are the average of two runs.
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H NMR spectrum of solid obtained with Procedure A for complex 1
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31p NMR spectrum of solid obtained with Procedure A for complex 1
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[Au(PAd;)CI] (1) *H NMR spectrum
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[Au(PAd;)CI] (1) 3P NMR spectrum
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-2100

[Au(PAd;),]Cl (2) *H NMR spectrum
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[Au(PAd;),]Cl (2) 3C APT NMR spectrum
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[Au(PAd;),]Cl (2) 3P NMR spectrum
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[Au(PAd;),]BF,(3) *H NMR spectrum

11000

10000

~9000

~8000

~7000

6000

~5000

~4000

~3000

~2000

~1000

3
— -1 &
9 TIEIRK
SO [
R ]
AU BF4
ZB P
b
I
L. J |
8.8
=fq
10.5 95 9.0 85 80 75 70 65 6.0 55 50 45 40 3.5 3.0 25 20 1.5 1.0 05 0.0

f1 (ppm)

S11

~-1000



[Au(PAd;),]BF4(3) 3*C NMR spectrum
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[Au(PAd;),]BF4(3) 3P NMR spectrum
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[Au(PAd;),]BF4(3) **F NMR spectrum
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[Au(PAd;),]NTf, (4) *H NMR spectrum
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[Au(PAd;),]NTf, (4) 13C NMR spectrum
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[Au(PAd;),]NTf, (4) 3P NMR spectrum
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[Au(PAd;),]NTf, (4) *°F NMR spectrum
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[Au(PAd;)(NTf,)] (5) *H NMR spectrum
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[Au(PAd;)(NTf,)] (5) 3P NMR spectrum
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[Au(PAd;)(NTf,)] (5) *°F NMR spectrum
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[Au(PAd;)OTf] (6) *H NMR spectrum
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[Au(PAd;)OTf] (6) 13C NMR spectrum
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[Au(PAd;)OTf] (6) 3P NMR spectrum
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[Au(PAd;)OTf] (6) 1°F NMR spectrum
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[Au(PAd;)(MeCN)]BF4(7) 13C NMR spectrum
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[Au(PAd;)(MeCN)]BF,(7) 3P NMR spectrum
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[Au(PAd;)(MeCN)]BF4(7) *°F NMR spectrum
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[Au(PAd;)Ph] (8) *H NMR spectrum

30000
;28000
~26000
~24000
;22000
~20000
~ 18000
;16000
~ 14000
12000
;10000
~8000
6000
;4000

2000

118.59

10.5 9.5 9.0 85 80 75

;Z_OZ{E
-

41.03 =

f1 (ppm)

S30

70 65 6.0 55 50 45 40 35 3.0

N 118.001 |

N 1929 4

1.0 0.5 0.0

~-2000



[Au(PAd;)Ph] (8) 13C NMR spectrum
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[Au(PAd;)Ph] (8) 3P NMR spectrum
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[Au(PAd;)(p-CFsPh)] (9) *H NMR spectrum
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[Au(PAd;)(p-CF3Ph)] (9) 3C NMR spectrum
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[Au(PAd;)(p-CF3Ph)] (9) 3P NMR spectrum
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[Au(PAd;)(p-CF3Ph)] (9) **F NMR spectrum
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[Au(PAd;)(p-OMePh)] (10) *H NMR spectrum
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[Au(PAd;)(p-OMePh)] (10) 3C NMR spectrum
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[Au(PAd;)(p-OMePh)] (10) 3P NMR spectrum

79.57

Ve

Au
o i

SO

}2100
2000
1900
1800
1700
1600
1500
1400
1300
1200
1100
1000
900
800
~700
600
500
~400
300
200
100
0
~-100
~-200

L00

90

80

0 -10
f1 (ppm)

S39

-20

-30

-40

-50

-60

-70

-80

-90

-100



[Au(PAd;)(C=CPh)] (11) *H NMR spectrum
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[Au(PAd;)(C=CPh)] (11) 3C NMR spectrum
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[Au(PAd;)(C=CPh)] (11) 3P NMR spectrum
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[Au(PAd;)(OPh)] (13) *H NMR spectrum
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[Au(PAd;)(OPh)] (13) 13C NMR spectrum
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[Au(PAd;)(OPh)] (13) 3P NMR spectrum
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[Au(PAd;(CSA)] (12) *H NMR spectrum
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[Au(PAd;(CSA)] (12) 13C NMR spectrum
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[Au(PAd;(CSA)] (12) 3P NMR spectrum
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[Au(JohnPhos)Cl] *H NMR spectrum
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[Au(JohnPhos)Cl] 3'P NMR spectrum
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[Au(JohnPhos)OTf] *H NMR spectrum

~7000
~6500
~6000
~5500
~5000

~4500

~4000

~3500

~3000

~2500

~2000

~ 1500

~1000

~500

~-500

8E' T~ -

ST

€1°/
b1/
b1/
ST/ A
9T/
9T/
P-ULI0JOJOIYD 97"/
€€/
bEL -
e/ A
9E"L 1
om.mg
L€
8E°L 1
b/
b/
'/
8v'/
8b°/
05°2
&L
L
€5,
€5/
bS'L
55,
5L
VAR
(52
85/ 4
65/
09/
09/
€8’/
b8/
98 1
98/ -
88'/
68/ 1

s Mt

ol

£50'¢

=TT |

e

o€ |

T

-1.0

-0.5

55 50 45 40 35 3.0 25 20 15 1.0 05 0.0
1H (ppm)

6.0

9.0 85 80 75 7.0 6.5

9.5

S51



[Au(JohnPhos)OTf] 3!P NMR spectrum
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'H NMR spectrum of sample taken from reaction mixture of diphenylacetylene hydration after 8h with 0.2 mol% of 6
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