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e General remarks and materials

All chemicals those syntheses are not reported hereafter were purchased from commercial sources and
used as received. Solvents were dried and stored over molecular sieves previously activated in an oven
(450 °C over night). Anhydrous CH,Cl; for catalytic reactions was supplied by Fluka in Sureseal® bottles and
used without any further purification. Column chromatography was performed on silica gel 60 (70—
230 mesh). Melting points were measured with an electrothermal apparatus and are uncorrected. NMR
spectra were recorded on a Bruker 400 MHz using solvents as internal standards (7.26 ppm for *H NMR and
77.00 ppm for *C NMR for CDCls). The terms m, s, d, t, g, and quint represent multiplet, singlet, doublet,
triplet, quadruplet, and quintuplet respectively, and the term br means a broad signal. 3C APT NMR spectra
are reported for compounds. Exact masses were recorded on a LTQ ORBITRAP XL Thermo Mass
Spectrometer (ESI source). Materials: DN derivative [1], (diphenylphosphino)benzoic acids [2], and enyne

1a [3] were synthesized according to known procedures.
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e Synthesis and characterization of calixphos ligands A, B, and C

PP,

| =
NO, .. (SVG
o

|) N2H4'H20, Pd/C (Cat.)

EtOH, reflux
i ? 5 X
[ NO, HOJ\©_PPh2 /(X)e Me© | o
EDC-HCI, DMAP (cat.) - >
DN CHaClz A B, C thé

To a two-necked round-bottomed flask, under N, atmosphere, Pd/C (10 mol %) was added to a suspension
of DN (234 mg, 0.27 mmol) in EtOH (100 mL). Subsequently, NH,NH,¢H,0 (5 mmol, 20 equiv) was added
dropwise, and after the addition was completed, the reaction mixture was refluxed at 80 °C for 24 h (oil
bath). After completion of the reaction as determined by TLC analysis, the reaction mixture was cooled to
room temperature, and then filtered through a Celite pad to remove the solids. The mixture was
concentrated at reduced pressure and water (30 mL) was added. After extraction with CH,Cl, (3 x 30 mL),
organic phases were dried over Na,;SO4 and concentrated at reduced pressure to afford a pale yellow solid.
The crude was dissolved in dry CH,Cl; (15 mL) under N, atmosphere and DMAP (10 mol %) and EDCeHCI
(0.8 mmol, 3.0 equiv) were added. Subsequently, the mixture was cooled to 0 °C and the corresponding
(diphenylphosphino)benzoic acid (0.7 mmol, 2.5 equiv) was added and the reaction mixture was stirred for
16 h. After completion, H,0 (20 mL) was added, and the mixture extracted with CH,Cl; (3 x 30 mL). The
organic layers were dried over Na,SO,, concentrated at reduced pressure, and the crude purified by column

chromatography on silica gel (n-Hex/AcOEt 80:20).

Ph\P/Ph
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General procedure was followed using 4-(diphenylphosphino)benzoic acid. Purification by column
chromatography on silica gel (n-Hex/EtOAc 80:20) yielded A (285 mg, 60%) as a white solid.
M. p. = 130-133 °C. 'H NMR 1,2,3-alternate conformer (400 MHz, CDCl3) § = 7.79 — 7.64 (m, 4H), 7.45 - 7.23
(m, 28H), 7.23 (d, J = 2.5 Hz, 4H), 6.94 (br s, 4H), 6.89 (br s, 2H), 4.21 (d, / = 14.2 Hz, 4H), 3.93 (s, 4H), 3.88 (t,
J=6.6 Hz, 4H), 3.66 (d, J = 14.2 Hz, 4H), 2.94 (br s, 12H), 1.90 — 1.79 (m, 4H), 1.61 -1.51 (m, 4H), 1.44 - 1.27
(m, 16H), 1.17 (s, 36H), 0.91 (s, 6H). 3C NMR 1,2,3-alternate conformer (101 MHz, CDCls) & = 165.0 (C,),
154.0 (Cq), 151.6 (Cq), 146.3 (2 x Cg), 142.0 (d, Jer = 13.8 Hz, Cy), 136.5 (d, Jep = 10.8 Hz, Cg), 135.3 (Cq), 135.1
(Cq), 132.9 (Cy), 133.8 (d, Jc.p = 19.8 Hz, CH), 133.7 (d, Jc.p = 17.2 Hz, CH), 132.8 (Cg), 129.1 (CH), 128.7 (d, Jcr
= 7.3 Hz, CH), 127.1 (d, Jcr = 6.6 Hz, CH), 126.8 (CH), 126.6 (CH), 121.2 (CH), 73.3 (CH,), 60.0 (CHs), 34.1 (C,),
31.9 (CH,), 31.4 (CHs), 30.8 (2 x CH2), 30.5 (CH.), 29.6 (CH,), 29.3 (CH.), 26.3 (CH,), 22.7 (CH.), 14.2 (CHs). 3P
NMR 1,2 3-alternated conformer (162 MHz, CDCls) 6 = -5.36. ESI-MS: m/z [M+Na]* calcd. for
C116H136N2NaOgP2: 1769.97; found: 1769.52. HR-MS (ESI) m/z: [M+H]" calcd. for Ci16H137N20sP2: 1747.9884;
found 1747.9886.

General procedure was followed using 3-(diphenylphosphino)benzoic acid. Purification by column
chromatography on silica gel (n-Hex/EtOAc 80:20) yielded B (261 mg, 55%) as a white solid.
M. p. = 171-173 °C. 'H NMR 1,2,3-alternated conformer (400 MHz, CDCl3) 6 = 7.80 — 7.73 (m, 2H), 7.72 —
7.75 (m, 6H), 7.54 — 7.41 (m, 6H), 7.40 — 7.19 (m, 20H), 6.98 (br s, 4H), 6.86 (br s, 4H), 4.23 (d, J = 14.2 Hz,
4H), 3.92 (bs, 4H), 3.88 (t, J = 7.9 Hz, 4H), 3.62 (d, J = 14.2 Hz, 4H), 2.86 (br s, 12H), 1.97 — 1.83 (m, 4H), 1.65
—1.53 (m, 4H), 1.45—1.29 (m, 16H), 1.15 (s, 36H), 0.94 — 0.82 (m, 6H). *C NMR 1,2,3-alternated conformer
(101 MHz, CDCls) & = 164.8 (C), 156.3 (Cg), 151.7 (Cg), 146.2 (Cg), 138.4 (d, Jep = 12.1 Hz, Cq), 136.4 (d, Jep =
15.8 Hz, CH), 136.3 (d, Jcr = 9.6 Hz, Cg), 135.5 (Cq), 135.3 (d, Jep = 7.2 Hz, Cq), 133.8 (Cq), 133.7 (d, Jep = 19.2
Hz, CH), 133.0 (Cg), 132.9 (Cy), 132.1 (d, Jep = 9.4 Hz, CH), 129.1 (CH), 128.8 (d, Jcp = 7.0 Hz, CH), 128.7 (d, Jcp
= 7.0 Hz, CH), 127.4 (CH), 126.8 (CH), 126.4 (CH), 120.7 (CH), 73.2 (CH,), 59.9 (CHs), 34.1 (C4), 31.9 (CH.),
31.3 (CHs), 30.7 (CH,), 30.6 (2 x CH3), 29.6 (CH,), 29.3 (CHa), 26.4 (CH2), 22.7 (CH,), 14.1 (CHs). 3P NMR
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1,2,3-alternate conformer (162 MHz, CDCl;) 6 = -3.22. ESI-MS: m/z [M+Na]* calcd. for Cy16H136N;NaOgP;:
1769.97; found: 1769.13. HR-MS (ESI) m/z: [M+H]* calcd. for C116H137N,0gP>: 1747.9884; found 1747.9894.

General procedure was followed using 2-(diphenylphosphino)benzoic acid. Purification by column
chromatography on silica gel (n-Hex/EtOAc 80:20) yielded C (250 mg, 53%) as a white solid.
M. p. = 175-172 °C. *H NMR 1,2,3-alternate conformer (400 MHz, CDCl3) § = 7.63-7.58 (m, 2H), 7.47 — 7.42
(m, 2H), 7.39-7.16 (m, 26H), 7.09 — 7.25 (m, 6H), 6.91 — 6.87 (m, 6H), 4.27 (d, J = 14.3 Hz, 4H), 3.90 (s, 4H),
3.88 (t, / = 7.9 Hz, 4H), 3.57 (d, J = 14.3 Hz, 4H), 2.85 (br s, 12H), 1.95 — 1.84 (m, 4H), 1.64 — 1.52 (m, 4H),
1.47 — 1.28 (m, 16H), 1.18 (s, 36H), 0.94 — 0.88 (m, 6H). 3C NMR 1,2,3-alternate conformer (101 MHz,
CDCl3) & = 166.5 (Cq), 154.2 (Cq), 151.8 (Cq), 146.0 (Cq), 142.0 (d, Jer = 25.0 Hz, Cg), 136.9 (d, Jcr = 6.4 Hz, Cy),
135.1 (Cq), 135.0 (d, Jer = 15.0 Hz, Cg), 134.2 (CH), 133.9 (d, Jc.p = 18.8 Hz, CH), 133.7 (Cq), 133.2 (Cq), 132.7
(Cq), 130.2 (CH), 128.9 (CH), 128.8 (CH), 128.5 (d, Jc.p = 7.8 Hz, CH), 128.0 (d, Jcr = 5.3 Hz, CH), 126.9 (CH),
126.3 (CH), 120.7 (CH), 73.5 (CH,), 59.9 (CH3), 34.1 (Cg), 31.9 (CH,), 31.4 (CHs), 30.9 (CH,), 30.6 (2 x CH>),
29.6 (CH,), 29.3 (CH,), 26.3 (CH,), 22.7 (CH,), 14.1 (CHs). 3'P NMR 1,2,3-alternate conformer (162 MHz,
CDCl3) & = -8.67. ESI-MS: m/z [M+Na]* calcd. for Ci16H13sN2NaOgP,: 1769.97; found: 1769.32. HR-MS (ESI)
m/z: [M+H]" calcd. for C116H137N20gP,: 1747.9884; found 1747.9896.
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e Synthesis and characterization of monomeric phosphine ligands

Ph
Fh Ph—F
Ph—R EDC HCI (1.5 equiv) H
/©/NH2 DMAP (cat.) N
+ HO
”'OCt\O CH,Cl,, 0 °C to r.t n_oct\o/©/ o)
o]

4-(Octyloxy)aniline (0.7 mmol, 1.0 equiv) was dissolved in dry CH,Cl, (15 mL) under N, atmosphere and
DMAP (10 mol %) and EDCeHCI (0.8 mmol, 1.1 equiv) were added. Subsequently, the mixture was cooled to
0 °C and the desired (diphenylphosphino)benzoic acid (0.8 mmol, 1.1 equiv) was added. The reaction
mixture was stirred for 16 h. After completion, H,O (20 mL) was added, and the mixture extracted with
CH,Cl; (3 x 30 mL). The organic layers were dried over Na,SO4, concentrated at reduced pressure, and the

crude purified by column chromatography on silica gel (n-Hex/AcOEt 80:20).

PPh,
H
O []
/\/\/\/\O A

General procedure was followed using 4-(diphenylphosphino)benzoic acid. Purification by column
chromatography on silica gel (n-Hex/EtOAc 80:20) yielded A’ (255 mg, 71%) as a white solid.
M. p. = 138-140 °C. 'H NMR (400 MHz, CDCls) & = 7.85 (s, 1H), 7.84 —7.78 (d, J = 8.2 Hz, 2H), 7.56 — 7.50 (d, J
= 8.2 Hz, 2H), 7.41 - 7.32 (m, 12H), 6.91 (d, J = 9.0 Hz, 2H), 3.97 (t, J = 6.6 Hz, 2H), 1.85 — 1.73 (m, 2H), 1.54 —
1.43 (m, 2H), 1.38 — 1.27 (m, 8H), 0.96 — 0.83 (m, 3H). *C NMR (101 MHz, CDCl3) § = 165.3 (Cg), 156.3 (Cy),
142.1 (d, Je.p = 12.9 Hz, Cq), 136.0 (d, Jer = 9.3 Hz, Cg), 135.1 (Cg), 133.9 (d, Jep = 19.6 Hz, CH), 133.7 (d, Jcp =
19.0 Hz, CH), 130.7 (Cq), 129.2 (CH), 128.7 (d, Jcr = 7.3 Hz, CH), 126.9 (d, Jcr = 6.6 Hz, CH), 122.1 (CH), 114.9
(CH), 68.3 (CH,), 31.9 (CHa), 29.4 (CH.), 29.3 (CH,), 29.3 (CHa,), 26.1 (CH3), 22.7 (CH,), 14.1 (CHs). 3'P NMR
(162 MHz, CDCl3) & = -3.18. ESI-MS: m/z [M+Na]* calcd. for C33sH3sNNaO,P: 532.24; found: 532.27. HR-MS
(ESI) m/z: [M+H]* calcd. for C33H37NO,P: 510.2562; found 510.2556.

PPh,

Wo@r“r?
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General procedure was followed using 3-(diphenylphosphino)benzoic acid. Purification by column
chromatography on silica gel (n-Hex/EtOAc 80:20) vyielded B’ (271 mg, 76%) as a white solid.
M. p. = 137-138 °C. *H NMR (400 MHz, CDCl3) 6 = 7.92 — 7.82 (m, 2H), 7.78 (s, 1H), 7.49 (d, J = 8.6 Hz, 2H),
7.45 (dd, J = 6.1, 2.6 Hz, 2H), 7.40 — 7.32 (m, 10H), 6.99 — 6.78 (m, 2H), 3.96 (t, J = 6.6 Hz, 2H), 1.85 - 1.73
(m, 2H), 1.47 (g, J = 7.0 Hz, 2H), 1.39 — 1.26 (m, 8H), 0.96 — 0.85 (m, 3H). **C NMR (101 MHz, CDCl5) 6 =
165.2 (Cq), 156.2 (Cq), 138.4 (d, Jep = 12.1 Hz, Cg), 136.6 (d Jcp = 15.8 Hz, CH), 136.1 (d, Jcp = 9.6 Hz, Cy),
135.3 (d, Jep = 7.2 Hz, Cq), 133.8 (d, Jep = 19.9 Hz, CH), 131.9 (d, Je.p = 23.6 Hz, CH), 130.7 (Cg), 129.2 (CH),
129.0 (d Jcp = 5.6 Hz, CH), 128.7 (d, Jcr = 7.0 Hz, CH), 127.8 (CH), 122.0 (CH), 114.9 (CH), 68.3 (CH,), 31.8
(CH2), 29.4 (CH,), 29.3 (CHa), 29.3 (CH,), 26.1 (CH,), 22.7 (CH,), 14.1 (CHs). 3P NMR (162 MHz, CDCl3) & = -
2.99. ESI-MS: m/z [M+Na]* calcd. for Cs3H3sNNaO,P: 532.24; found: 532.26. HR-MS (ESI) m/z: [M+H]* calcd.
for C33H37NO,P: 510.2562; found 510.2568.

thP: :

H

/\/\/\/\O/O/ o ¢

General procedure was followed using 2-(diphenylphosphino)benzoic acid. Purification by column
chromatography on silica gel (n-Hex/EtOAc 80:20) yielded € (247 mg, 69%) as a white solid.
M. p. = 117-118 °C. *H NMR (400 MHz, CDCls) 6 = 7.82 (dd, J = 8.0, 3.8 Hz, 1H), 7.75 (s, 1H), 7.46 (td, J = 7.5,
1.3 Hz, 1H), 7.42 — 7.31 (m, 11H), 7.24 — 7.19 (m, 2H), 7.05 (ddd, J = 7.7, 4.5, 1.3 Hz, 1H), 6.87 — 6.74 (m, 2H),
3.94 (t, J = 6.6 Hz, 2H), 1.88 — 1.70 (m, 2H), 1.52 — 1.41 (m, 2H), 1.40 — 1.25 (m, 8H), 0.97 — 0.82 (m, 3H).
13C NMR (101 MHz, CDCls) & = 166.8 (Cy), 156.1 (Cq), 141.6 (d, Jep = 24.7 Hz, C), 135.9 (d, Jep = 6.4 Hz, Cy),
135.1 (d, Jep = 15.4 Hz, Cy), 134.1 (d, Jcr = 5.3 Hz, CH), 134.0 (d, Jc.r = 20.0 Hz, CH), 130.5 (Cg), 130.4 (CH),
129.3 (2x CH), 128.8 (d, Jc.p = 7.3 Hz, CH), 128.6 (d, Jc.r = 5.1 Hz, CH), 121.7 (CH), 114.6 (CH), 68.3 (CH>), 31.8
(CH2), 29.4 (CH,), 29.3 (CH,), 29.3 (CH>), 26.1 (CH,), 22.7 (CH,), 14.1 (CHs). 3'P NMR (162 MHz, CDCl3) 6 = -

7.70. ESI-MS: m/z [M+Na]"* calcd. for Cs3HzsNNaO,P: 532.24; found: 532.22. HR-MS (ESI) m/z: [M+H]* calcd.
for Ca3H3yNO,P: 510.2562; found 510.2572.
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e Synthesis and characterization of calixphos catalysts A,B,C(AuCl);,

c
PPh, Al

Au(DMS)CI
CH,Cl,, 0 °C to rt

In a two-necked Schlenk flask, under N, atmosphere, Au(DMS)CI (26.5 mg, 0.09 mmol, 2.0 equiv) was added
to a solution of the corresponding phosphine (80 mg, 0.045 mmol, 1.0 equiv) in CHxCl, (4.0 mL) at 0 °C. The
reaction mixture was stirred at the same temperature for 30 min and then allowed to reach room
temperature. After 1 h, the mixture was filtered through celite, washed with CH,Cl; (20 mL), and the
volatiles were removed under vacuum. The crude was purified by column chromatography on silica gel (n-

Hex/AcOEt 80:20->70:30).

C

|
Au

|
Ph\P,Ph

A(AuCl), Ph” 1 ~Ph

General procedure was followed using phosphine A. Purification by column chromatography on silica gel
(n-Hex/EtOAc  80:20->70:30) vyielded A(AuCl) (921 mg, 93%) as a white solid.
M. p. = 187-188 °C. 'H NMR 1,2,3-alternate conformer (400 MHz, CDCl3) § = 7.83 — 7.76 (m, 4H), 7.71 - 7.62
(m, 4H), 7.61 —7.47 (m, 22H), 7.18 (br s, 4H), 6.94 (br s, 4H), 6.86 (br s, 4H), 4.18 (d, J = 14.2 Hz, 4H), 3.91 (s,
4H), 3.88 (t, J = 6.7 Hz, 4H), 3.65 (d, J = 14.2Hz, 4H), 2.96 (br s, 12H), 1.90 — 1.79 (m, 4H), 1.58 — 1.47 (m, 4H),
1.37 — 1.23 (m, 16H), 1.15 (s, 36H), 0.93 — 0.80 (m, 6H). 3C NMR 1,2,3-alternate conformer (101 MHz,
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CDCl3) 6 = 163.9 (Cg), 154.0 (Cq), 151.8 (Cq), 146.3 (2 x Cq), 138.4 (d, Jc.p = 2.5 Hz, Cg), 135.3 (Cg), 134.4 (d, Jcp
= 13.8 Hz, CH), 134.2 (d, Jcr = 13.8 Hz, CH); 134.0 (Cg), 133.4 (Cg), 132.6 (Cg), 132.3 (d, Jcr = 2.2 Hz, CH),
129.4 (d, Jep = 12.2 Hz, CH), 128.1 (d, Jc.r = 61.9 Hz, Cg), 127.8 (d, Jcr = 9.8 Hz, CH), 126.7 (CH), 126.6 (CH),
121.3 (CH), 73.4 (CH,), 60.1 (CH3), 34.1 (Cq), 31.9 (CH,), 31.4 (CH3), 30.8 (CH>), 30.4 (2 x CH,), 29.5 (CH,), 29.4
(CHa), 26.3 (CHy), 22.7 (CHy), 14.2 (CHs). 3P NMR 1,2,3-alternate conformer (162 MHz, CDCl3) § = 32.9. HR-
MS: m/z [M-(AuCl,)]* calcd. for C116H136AUN,OgP2: 1944.9471; found: 1994.9465.

Ph

B(AuCl), PE\AU\

cl
General procedure was followed using phosphine B. Purification by column chromatography on silica gel (n-
Hex/EtOAc  80:20->70:30) vyielded B(AuCl); (73.5 mg, 74%) as a white solid.
M. p. = 193-195 °C. 'H NMR 1,2,3-alternate conformer (400 MHz, CDCl3) 6 = 7.90 — 7.80 (m, 4H), 7.77 — 7.64
(m, 4H), 7.61 — 7.39 (m, 21H), 7.17 (brs, 4H), 6.93 (br s, 3H), 6.84 (br s, 6H), 4.18 (d, J = 14.2 Hz, 4H), 3.97 —
3.86 (m, 8H), 3.67 (d, J = 14.2 Hz, 4H), 2.96 (br s, 12H), 2.00 — 1.86 (m, 4H), 1.67 — 1.53 (m, 4H), 1.42 — 1.27
(m, 16H), 1.13 (s, 36H), 0.95 — 0.86 (m, 6H). 3C NMR 1,2,3-alternate conformer (101 MHz, CDCls) 6 = 163.6
(Cq), 154.0 (Cq), 151.8 (Cq), 146.2 (Cq), 137.3 (d, Jer = 13.8 Hz, CH), 136.1 (d, Jer = 10.2 Hz, Cg), 135.3 (Cq),
134.2 (d, Jcr = 13.8 Hz, CH), 133.9 (Cg), 132.8 (d, Jcpr = 12.8 Hz, CH), 132.6 (Cq), 132.3 (d, Jcp =2.5 Hz, CH),
130.5 (Cg), 129.9 (Cq), 129.8 (CH), 129.6 (d, Jcp = 12.2 Hz, CH), 129.4 (d, Jc.p = 12.2 Hz, CH), 128.1 (d, Jcp =
62.5 Hz, Cq), 126.7 (CH), 126.3 (CH), 121.3 (CH), 73.3 (CH>), 60.1 (CH3), 34.1 (Cq), 31.9 (CH,), 31.4 (CHs), 30.8
(CH2), 30.6 (2 x CH,), 29.6 (CH,), 29.3 (CH,), 26.3 (CH,), 22.7 (CH,), 14.1 (CHs). 3'P NMR 1,2 3-alternate
conformer (162 MHz, CDClsz) 6 = 33.3. HR-MS: m/z [M-CI]* calcd. for C116H136AuU>CIN,OgP,: 2176.8825; found:

2176.8828.
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HN_O Cl

Ph aJ
Pl
Ph
C(AuCl),

General procedure was followed using phosphine C. Purification by column chromatography on silica gel (n-
Hex/EtOAc  80:20->70:30) vyielded C(AuCl), (68.7 mg, 69%) as a white solid.
M. p. = 196-197 °C. 'H NMR 1,2,3-alternate conformer (400 MHz, CDCl3) 6 = 7.62 — 7.58 (m, 4H), 7.58 — 7.50
(m, 9H), 7.48 — 7.41 (m, 6H), 7.40 — 7.34 (m, 9H), 7.33 — 7.30 (m, 4H), 7.25 — 7.27 (m, 2H), 7.15 (br s, 2H),
6.93 — 6.85 (m, 6H), 4.30 (d, J = 14.2 Hz, 4H), 3.92 — 3.84 (m, 8H), 3.58 (d, J = 14.2 Hz, 4H), 2.91 (br s, 12H),
1.97 — 1.84 (m, 4H), 1.64 — 1.52 (m, 4H), 1.44 — 1.28 (m, 16H), 1.21 (s, 36H), 0.95 — 0.87 (m, 6H). 3C NMR
1,2,3-alternate conformer (101 MHz, CDCl3) & = 165.2 (Cq), 154.2 (Cq), 152.3 (Cq), 145.8 (Cq), 142.0 (d, Jep =
10.8 Hz, Cg), 135.3 (d, Jcp = 9.2 Hz, CH), 135.1 (Cq), 134.2 (d, Jer = 13.9 Hz, CH), 133.6 (d, Jcr = 5.1 Hz, Cy),
132.0 (Cq), 131.7 (CH), 131.6 (d, Jcp = 2.6 Hz, CH), 130.3 (d, Jc.r = 10.4 Hz, CH), 129.7 (Cy), 129.0 (d, Jcr = 13.0
Hz, CH), 128.4 (d, Jcr = 8.9 Hz, Cg), 128.0 (d, Jcr = 58.3 Hz, Cg), 127.1 (CH), 126.2 (CH), 122.5 (CH), 121.2
(CH), 73.7 (CH.), 59.9 (CHs), 34.1 (Cq), 31.9 (CH3), 31.5 (CHs), 30.9 (CH,), 30.6 (2 x CH,), 29.6 (CH,), 29.3
(CH,), 26.3 (CHy), 22.7 (CHy), 14.1 (CHs). 3'P NMR 1,2,3-alternate conformer (162 MHz, CDCl3) § = 34.6. HR-
MS: m/z [M-CI]* calcd. for C116H136AU>CIN,OgP,: 2176.8825; found: 2176.8819.

e Synthesis and Characterization of monomeric Au(l) catalysts A’,B’,C’(AuCl)

Cl
Fh Au_ Ph
PR Ph—F
Ho [ X
S | Au(DMS)CI . X |

NN
- l :I CH,CI,, 0 °C to r.t
n OCt\o o 2z n-Oct\O/©/ ]

In a two-necked Schlenk flask, under N, atmosphere, Au(DMS)CI (29.4 mg, 0.1 mmol, 1.0 equiv) was added
to a solution of the corresponding phosphine (50.9 mg, 0.1 mmol, 1.0 equiv) in CH,Cl, (4.0 mL) at 0 °C. The
reaction mixture was stirred at the same temperature for 30 min and then allowed to reach room
temperature. After 1 h, the mixture was filtered through celite, washed with CH,Cl; (20 mL), and the
volatiles were removed under vacuum. The crude was purified by column chromatography on silica gel (n-

Hex/AcOEt: 80:20->70:30).
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AuCI

/©/ A'(AuCl)

General procedure was followed using A’. Purification by column chromatography on silica gel (n-
Hex/EtOAc 80:20->70:30) yielded A’(AuCl) (69.8 mg, 94%) as a white solid. M. p. = 93-94 °C. 'H NMR (400
MHz, CDCl3) 6 = 8.08 (s, 1H), 7.95 (dd, J = 8.3, 2.2 Hz, 2H), 7.66 — 7.44 (m, 14H), 6.97 — 6.84 (m, 2H), 3.96 (t, J
= 6.6 Hz, 2H), 1.89 — 1.71 (m, 2H), 1.46 (q, J = 7.1 Hz, 2H), 1.42 — 1.24 (m, 8H), 1.00 — 0.84 (m, 3H). 3C NMR
(101 MHz, CDCls) 6 = 164.4 (Cg), 156.5 (Cq), 138.3 (Cq), 134.3 (d, Jer = 13.7 Hz, CH), 134.2 (d, Jcr = 14.0 Hz,
CH), 133.0 (Cq), 132.3 (d, Jep = 2.6 Hz, CH), 130.4 (Cg), 129.5 (d, Jcr = 11.6 Hz, CH), 127.9 (d, Jcr = 61.9 Hz,
Cq), 127.7 (d, Jep = 12.2 Hz, CH), 122.2 (CH), 114.9 (CH), 68.4 (CH,), 31.8 (CH>), 29.4 (CH,), 29.3 (CH>), 29.3
(CH2), 26.0 (CH,), 22.7 (CH3), 14.1 (CHs). 3'P NMR (162 MHz, CDCl;) § = 34.3. ESI-MS: m/z [M-CI]" calcd. for
Cs3H3s AUNO,P: 706.21; found: 706.18.

Cl

Ph. | ,Ph

B'(AuCl)

General procedure was followed using B’. Purification by column chromatography on silica gel (n-
Hex/EtOAc 80:20->70:30) yielded B’(AuCl) (68.5 mg, 92%) as a white solid. M. p. = 91-92 °C. 'H NMR (400
MHz, CDCls) & = 8.06 — 7.96 (m, 3H), 7.72 — 7.38 (m, 14H), 6.96 — 6.79 (m, 2H), 3.95 (t, J = 6.6 Hz, 2H), 1.89 —
1.72 (m, 2H), 1.46 (q, J = 7.3 Hz, 2H), 1.41 — 1.22 (m, 8H), 0.99 — 0.82 (m, 3H). 3C NMR (101 MHz, CDCl3) & =
164.3 (Cq), 156.5 (Cy), 136.7 (d, Jep = 13.7 Hz, CH), 136.3 (d, Jcp = 10.9 Hz, Cy), 134.3 (d, Jep = 13.9 Hz, CH),
132.4 (d, Jep = 2.6 Hz, CH), 132.2 (d, Jcp = 14.0 Hz, CH), 130.7 (CH), 130.3 (Cg), 129.9 (Cg), 129.7 (d, Jep = 11.8
Hz, CH), 129.5 (d, Jcp = 12.0 Hz, CH), 128.0 (d, Jcr = 62.0 Hz, Cy), 122.3 (CH), 114.9 (CH), 68.3 (CH,), 31.8
(CH2), 29.4 (CH,), 29.3 (CH,), 29.3 (CH3), 26.1 (CH,), 22.7 (CH,), 14.1 (CHs). 3'P NMR (162 MHz, CDCl5) 6 =
43.2. ESI-MS: m/z [M-CI]* calcd. for C3sH3s AUNO,P: 706.21; found: 706.17.

o : C'(AuCl)
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General procedure was followed using C’. Purification by column chromatography on silica gel (n-
Hex/EtOAc 80:20->70:30) yielded C’(AuCl) (71.0 mg, 96%) as a white solid. M. p. = 97-98 °C. *H NMR (400
MHz, CDCl;) 6 = 7.89 (s, 1H), 7.86 (dd, J = 7.7, 4.2 Hz, 1H), 7.65 (t, / = 7.6 Hz, 1H), 7.59 — 7.40 (m, 12H), 7.34
(d, J = 8.5 Hz, 2H), 7.08 (dd, J = 12.5, 7.8 Hz, 1H), 6.75 (d, / = 8.9 Hz, 2H), 3.88 (t, J = 6.6 Hz, 2H), 1.74 (q, J =
6.9 Hz, 2H), 1.48 — 1.40 (m, 2H), 1.39 — 1.24 (m, 8H), 1.02 — 0.84 (m, 3H). **C NMR (101 MHz, CDCl5) 6 =
165.6 (Cg), 156.7 (Cq), 141.1 (d, Jer = 11.6 Hz, Cq), 134.7 (d, Jcr = 8.0 Hz, CH), 134.3 (d, Jcr = 14.2 Hz, CH),
131.9 (CH), 131.7 (d, Je.p = 2.5 Hz, CH), 130.6 (d, Jcr = 9.4 Hz, CH), 129.7 (Cq), 129.4 (Cq), 129.1 (d, Jep = 12.2
Hz, CH), 128.9 (d, Jcr = 8.1 Hz, CH), 128.3 (d, Jc.p = 57.9 Hz, C4) 123.5 (CH), 114.6 (CH), 68.2 (CH,), 31.8 (CH>),
29.4 (CH,), 29.3 (CH3), 29.3 (CH3), 26.1 (CH,), 22.7 (CH,), 14.1 (CHs). 3P NMR (162 MHz, CDCls) & = 34.5. ESI-
MS: m/z [mM-CI]* calcd. for Cs3H3s AuNO;P: 706.21; found: 706.23.
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NMR Spectra

Several NMR spectra are presented for each novel compound in the following order: *H, 13C-APT; 3P and, if present,

edited HSQC and g-COSY
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