
Supplementary Figure 1. 
1
H NMR spectrum of L1. 

 



 

Supplementary Figure 2. 
13

C NMR spectrum of L1. 



 

Supplementary Figure 3. 
31

P NMR spectrum of L1. 



 

Supplementary Figure 4. HRMS of L1. 



 

Supplementary Figure 5. 
1
H NMR spectrum of L1AuCl. 

 



 

Supplementary Figure 6. 
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Supplementary Figure 16. HRMS of L2AuCl. 
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Supplementary Figure 24. HRMS of L3AuCl. 
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Supplementary Figure 32. HRMS of L4AuCl. 
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Supplementary Figure 40. HRMS of L5AuCl. 
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Supplementary Figure 48. HRMS of L6AuCl. 
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Supplementary Figure 52. HRMS of L7. 
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Supplementary Figure 56. HRMS of L7AuCl. 
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Supplementary Figure 68. HRMS of (a) [L8Au], (b) [NTf2].  
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Supplementary Figure 71. HRMS of 1a. 
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Supplementary Figure 77. HRMS of 1c. 
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Supplementary Figure 92. HRMS of 1h. 
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Supplementary Figure 95. HRMS of 1i. 
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Supplementary Figure 98. HRMS of 1j. 
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Supplementary Figure 110. HRMS of 1n. 
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Supplementary Figure 117. HRMS of 1p. 
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1
H NMR spectrum of 1s. 



 

Supplementary Figure 125. 
13

C NMR spectrum of 1s. 



 

Supplementary Figure 126. HRMS of 1s. 
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H NMR spectrum of 1u. 
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Supplementary Figure 132. HRMS of 1u. 



 

Supplementary Figure 133. 
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Supplementary Figure 135. HRMS of 1v. 
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Supplementary Figure 138. HRMS of 1w. 



 

Supplementary Figure 139. 
1
H NMR spectrum of 1x.
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Supplementary Figure 141. HRMS of 1x. 



 

Supplementary Figure 142. 
1
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Supplementary Figure 144. HRMS of 1y. 
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Supplementary Figure 147. HRMS of 1z. 



 

Supplementary Figure 148. 
1
H NMR spectrum of 1aa. 
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Supplementary Figure 151. HRMS of 1aa. 



 

Supplementary Figure 152. 
1
H NMR spectrum of mixture of 1ab and 1ab’.
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Supplementary Figure 155. HRMS of mixture of 1ab and 1ab’. 



 

Supplementary Figure 156. 
1
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Supplementary Figure 158. HRMS of 1ac. 



 

Supplementary Figure 159. The optimized NTf2
-
 activated transition states 

(TS-NTf2 and TS-NTf2') and the amide group activated transition states 

(TS-Amide and TS-Amide'). The selected bond lengths are in angstroms, the 

relative energies Esol and free energies Gsol (in italic, 298K) in dichloroethane 

are in kcal/mol. 



Supplementary Table 1. Crystal data and structure refinement for 12202013_0m. 

 

Identification code  12202013_0m 

Empirical formula  C37 H46 Au Cl N O P 

Formula weight  784.13 

Temperature  106(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P2(1)/n 

Unit cell dimensions a = 10.0233(5) Å a= 90° 

 b = 18.3727(8) Å b=100.317(3)° 

 c = 17.3365(9) Å g = 90° 

Volume 3141.0(3) Å3 

Z 4 

Density (calculated) 1.658 Mg/m3 

Absorption coefficient 4.851 mm-1 

F(000) 1576 

Crystal size 0.15 x 0.15 x 0.10 mm3 

Theta range for data collection 1.63 to 28.28° 

Index ranges -12<=h<=13, -23<=k<=24, -23<=l<=23 

Reflections collected 21308 

Independent reflections 7773 [R(int) = 0.0372] 

Completeness to theta = 28.28° 99.6 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7469 and 0.5890 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 7773 / 0 / 379 

Goodness-of-fit on F2 1.018 



Final R indices [I>2sigma(I)] R1 = 0.0248, wR2 = 0.0513 

R indices (all data) R1 = 0.0376, wR2 = 0.0549 

Largest diff. peak and hole 0.884 and -0.597 e.Å-3 

 

. 

Danielle.McLean
Text Box



Supplementary Methods 

 

General 

Ethyl acetate (ACS grade), hexanes (ACS grade), diethyl ether (ACS grade), were 

purchased from Fisher Scientific and used without further purification. Anhydrous 

1,2-dichloroethane were bought from Acros and used directly. Fluorobenzene was 

purchased from Synquest Labs, Inc and distilled over P2O5 before use. Most 

commercially available carboxylic acids below 99.5% purify were recrystallized from 

distilled Fluorobenzene, and all commercially available alkynes were distilled over 

NaBH4 before use. NaBAr
F

4 was purchased from Synquest Labs and dried by heating 

to 100 
o
C under high vacuum for overnight. Reactions were monitored by thin layer 

chromatography (TLC) using Silicycle precoated silica gel plates. Flash column 

chromatography was performed over Silicycle silica gel (230-400 mesh). 
1
H NMR 

and 
13

C NMR spectra were recorded on a Varian 500/600 MHz Unity plus 

spectrometer and a Varian 400 MHz spectrometer using residue solvent peaks as 

internal standards (CDCl3, 
1
H: 7.26 ppm;

 13
C: 77.00 ppm). Infrared spectra were 

recorded with a Perkin Elmer FT-IR spectrum 2000 spectrometer and are reported in 

reciprocal centimeter (cm-1). Mass spectra were recorded Micromass QTOF2 

Quadrupole/Time-of-Flight Tandem mass spectrometer by electrospray method. 

 



 General Procedure A: Synthesis of Ligands and Catalysts 

 

Step1:  

To a dispersion of 10 mmol 3-iodobenzoic acid (1 equiv) in 50 mL dry CH2Cl2 was 

added 25 mmol oxalyl chloride (2.5 equiv) and three drops of DMF, and the mixture 

was stirred for 2 - 4 h at room temperature. The reaction mixture was evaporated 

under reduced pressure and dried under vacuum to yield 3-iodobenzoyl chloride, 

which was dissolved in 50 mL dry CH2Cl2 again and cooled in an ice bath. A 10 mL 

CH2Cl2 solution containing 15 mmol amine (1.5 equiv) and 20 mmol Et3N (2 equiv) 

was then added and the reaction mixture was stirred at room temperature under a 

nitrogen atmosphere. After 1 h, the solution was treated with 50 mL water and 100 

mL DCM, and the organic phase was separated, dried, evaporated, and then purified by 

column chromatography to yield compound A in 90 - 95% yield.  

Step2: 

A mixture of 8 mmol A (1 equiv), 8.8 mmol 2-bromophenylboronic acid (1.1 equiv) 

and 24 mmol Et3N (3 equiv) in 40 mL DMF was stirred and bubbled with N2 gas for 

15 minutes, and then 0.4 mmol Pd(PPh3)4 (5 mol %) was added; the reaction mixture 

was heated at 90 
o
C for 4 - 8 h under nitrogen atmosphere. Once TLC indicated A was 

completely consumed, the reaction was diluted with 500 mL Et2O and washed with 

water to remove DMF. Then the organic layer was dried over MgSO4, filtrated, 

evaporated, and then purified by column chromatography to yield product B in 85 - 

92% yield. 



Step 3: 

Under nitrogen atmosphere 2 mmol B (1 equiv), 0.1 mmol Pd(OAc)2 (5 mol%), 0.12 

mmol DiPPF (1,1'-bis(diisopropylphosphino)ferrocene, 6 mol%), 2.4 mmol NaOt-Bu 

(1.2 equiv) and 5 mL dry Toluene were added to a flamed dried Schlenk flask and the 

resulting suspension was stirred until apparently homogeneous (around 15 min). 

Added 2.2 mmol di(1-adamantyl)phosphine (1.1 equiv), the flask was heated at 110 

o
C in oil bath for 12 h, which then was cooled to room temperature, and purified by 

column chromatography without work-up to yield the final ligand L in 60 – 80% 

yield. 

Step 4: 

To a suspension of 1 mmol ligand L in 5 mL anhydrous DCM was added 

chloro(dimethylsulfide)gold(I) (294.5 mg, 1 mmol). The mixture was stirred for 30 

min at room temperature and the solvent was evaporated off under reduced pressure 

to give the desired gold complex LAuCl in quantitative yield. 

 

2'-(diadamantylphosphino)-N,N-dimethylbiphenyl-3-amine L1 

3-Bromo-N,N-dimethylaniline L1b was prepared according to the literature 

procedure
[47]

 and biaryl compound L1c was obtained by using same literature 

procedure
[48]

. Ligand L1 was then synthesized in 67% yield through general 

procedure A, step 3. 
1
H NMR (500 MHz, CDCl3) δ 7.87 (d, J = 7.5 Hz, 1H), 7.40 – 

7.27 (m, 3H), 7.24 – 7.18 (m, 1H), 6.74 – 6.67 (m, 1H), 6.62 – 6.55 (m, 2H), 2.95 (s, 

6H), 1.90 (q, J = 12.2 Hz, 18H), 1.65 (s, 12H).). 
13

C NMR (125 MHz, CDCl3) δ 

152.63 (d, J = 32.5 Hz), 149.27, 144.77 (d, J = 7.5 Hz), 136.45 (J = 3.8 Hz), 133.10 (d, 

J = 26.3 Hz), 130.41 (d, J = 6.2 Hz), 127.96, 127.70, 125.08, 119.16 (d, J = 3.0 Hz), 

115.72 (d, J = 3.6 Hz), 110.65, 42.00, 41.95 (d, J = 13.1 Hz), 37.18 (d, J = 26.0 Hz), 

36.98, 28.87 (d, J = 8.5 Hz). 
31

P NMR (162 MHz, CDCl3) δ 22.26. IR (neat): 2901, 



2847, 1602, 1584, 1498, 1449, 1343, 1301, 1047, 991, 955, 762, 743; HRMS ESI 

(m/z): [MNa]
+
 calcd. for C34H44NPNa, 520.3109; found, 520.3088. 

 

L1AuCl 

 

Au complex L1AuCl was obtained in quantitative yield according to general 

procedure A, step 4. 
1
H NMR (600 MHz, CDCl3) δ 7.84 (t, J = 7.6 Hz, 1H), 7.48 (dt, 

J = 21.5, 7.4 Hz, 2H), 7.37 – 7.33 (m, 1H), 7.28 (bs, 1H), 6.93 (bs, 1H), 6.60 – 6.30 

(m, 2H), 3.01 (s, 6H), 2.27 – 2.05 (m, 12H), 1.98 (d, J = 21.1 Hz, 6H), 1.67 (d, J = 

20.9 Hz, 12H).
13

C NMR (125 MHz, CDCl3) δ 151.42, 142.81, 134.24 (d, J = 2.3 Hz), 

133.12 (d, J = 7.3 Hz), 130.17, 129.14, 125.95 (d, J = 6.2 Hz), 123.90, 123.55, 117.48, 

113.95, 112.69, 42.31 (d, J = 45.5, 45 Hz), 42.14 (dd, J = 45.5, 2.7 Hz), 40.84, 36.28 

(d, J = 8.2 Hz), 28.58 (dd, J1 = J2 = 9.9 Hz). 
31

P NMR (162 MHz, CDCl3) δ 62.61. IR 

(neat): 2904, 2849, 2803, 1600, 1585, 1500, 1450, 1431, 1355, 1344, 1301, 1260, 

1178, 1163, 1124, 1045, 990, 972, 842, 770, 733; HRMS ESI (m/z): [MNa]
+
 calcd. for 

C34H44AuClNPNa, 754.2463; found, 754.2451. 

 

2'-(diadamantylphosphino)-N,N-dimethylbiphenyl-4-amine L2 

 

Ligand L2 was obtained in the same way to L1. 
1
H NMR (500 MHz, CDCl3) δ 7.88 

(d, J = 7.6 Hz, 1H), 7.35 (t, J = 7.3 Hz, 1H), 7.31 – 7.23 (m, 2H), 7.13 (d, J = 8.4 Hz, 

2H), 6.75 – 6.70 (m, 2H), 3.00 (s, 6H), 1.90 (q, J = 12.2 Hz, 18H), 1.66 (s, 12H). 
13

C 

NMR (125 MHz, CDCl3) δ 152.00 (d, J = 32.1 Hz), 148.83, 136.62 (d, J = 2.9 Hz), 

133.19 (d, J = 26.3 Hz), 132.23 (d, J = 7.1 Hz), 131.29 (d, J = 3.9 Hz), 131.06 (d, J = 



6.0 Hz), 128.08, 124.62, 111.21, 41.88 (d, J = 13.1 Hz), 40.52, 37.28 (d, J = 25.9 Hz), 

36.97, 28.86 (d, J = 8.5 Hz). 
31

P NMR (162 MHz, CDCl3) δ 22.35 IR (neat): 3047, 

2902, 2847, 1612, 1522, 1450, 1343, 1301, 1224, 1194, 1166, 1047, 970, 947, 814, 

768, 743; HRMS ESI (m/z): [MH]
+
 calcd. for C34H45NP, 498.3290; found, 498.3280. 

 

L2AuCl 

 

Au complex L2AuCl was obtained in quantitative yield according to general 

procedure A, step 4. 
1
H NMR (600 MHz, CDCl3) 7.83 (t, J = 7.5 Hz, 1H), 7.46 (dt, J 

= 23.5, 7.6 Hz, 2H), 7.36 – 7.29 (m, 1H), 6.97 (d, J = 8.1 Hz, 2H), 6.87 (s, 2H), 3.05 

(s, 6H), 2.24 – 2.05 (m, 12H), 1.98 (s, 6H), 1.67 (s, 12H).
 13

C NMR (150 MHz, CDCl3) 

δ 151.06, 134.35, 133.85 (d, J = 7.7 Hz), 130.27, 129.90, 129.66 (d, J = 7.8 Hz), 

125.94 (d, J = 6.5 Hz), 124.12 (d, J = 45.1 Hz), 113.37 (d, J = 61.3 Hz), 42.45 (d, J = 

23.5 Hz), 42.09 (d, J = 2.5 Hz), 36.25, 28.57 (d, J = 9.8 Hz). 
31

P NMR (162 MHz, 

CDCl3) δ 62.87. IR (neat): 2904, 2849, 2798, 1611, 1523, 1448, 1347, 1301, 1223, 

1166, 1126, 1045, 972, 913, 815, 773, 744; HRMS ESI (m/z): [MNa]
+
 calcd. for 

C34H45AuClNPNa, 752.2463; found, 752.2448. 

 

(2'-(diadamantylphosphino)biphenyl-4-yl)(piperidin-1-yl)methanone L3 

 

Ligand L3 was obtained according to general procedure A. 
1
H NMR (500 MHz, 

CDCl3) δ 7.89 (d, J = 7.5 Hz, 1H), 7.40 – 7.31 (m, 4H), 7.26 (t, J = 3.9 Hz, 3H), 7.22 



(ddd, J = 7.3, 4.0, 1.7 Hz, 1H), 3.72 (bs, 2H), 3.47 (bs, 2H), 1.85 (q, J = 12.7 Hz, 

18H), 1.67 (m, 18 H). 
13

C NMR (125 MHz, CDCl3) δ 170.57, 150.98 (d, J = 32.7 Hz), 

145.27 (d, J = 6.9 Hz), 136.62 (d, J = 2.6 Hz), 133.78, 133.11 (d, J = 29.0 Hz), 130.68 

(d, J = 4.1 Hz), 130.50 (d, J = 6.2 Hz), 128.19, 125.94, 125.53, 48.84, 43.26, 41.80 (d, 

J = 13.0 Hz), 37.34 (d, J = 26.2 Hz), 36.89, 28.78 (d, J = 8.6 Hz), 26.53, 25.72, 24.67. 

31
P NMR (162 MHz, CDCl3) δ 20.64. IR (neat): 2911, 2861, 1627 (C=O), 1443, 1347, 

1274, 1157, 1023, 751; HRMS ESI (m/z): [MNa]
+
 calcd. for C38H48NOPNa, 588.3371; 

found, 588.3395. 

 

L3AuCl 

 

Au complex L3AuCl was obtained in quantitative yield according to general 

procedure A, step 4. 
1
H NMR (600 MHz, CDCl3) δ 7.89 – 7.84 (m, 1H), 7.50 (d, J = 

7.7 Hz, 4H), 7.16 (t, J = 7.5 Hz, 3H), 4.05 – 3.60 (m, 4H), 2.26 – 2.09 (m, 12H), 2.01 

(s, 6H), 1.69 (s, 18H).
 13

C NMR (125 MHz, CDCl3) δ 169.85, 150.07 (d, J = 13.0 Hz), 

143.89 (d, J = 6.3 Hz), 136.25, 134.36 (d, J = 2.3 Hz), 133.94 (d, J = 7.5 Hz), 130.48 

(d, J = 2.3 Hz), 129.68, 127.68, 126.44 (d, J = 6.4 Hz), 123.03 (d, J = 43.5 Hz), 49.77, 

43.41, 42.66 (d, J = 23.9 Hz), 42.13 (d, J = 2.5 Hz) , 36.23, 28.57 (d, J = 9.8 Hz), 

36.97, 25.78, 24.74. 
31

P NMR (162 MHz, CDCl3) δ 62.19. IR (neat): 2911, 2851, 

1627 (C=O), 1443, 1347, 1274, 1157, 1023, 751; HRMS ESI (m/z): [MNa]
+
 calcd. for 

38H48AuClNNaOP, 820.2725; found, 820.2709. 

 



(2'-(diadamantylphosphino)biphenyl-3-yl)(morpholino)methanone L4 

 

Ligand L4 was obtained according to general procedure A. 
1
H NMR (500 MHz, 

CDCl3) δ 
1
H NMR (500 MHz, CDCl3) δ 7.88 (dd, J = 5.2, 3.7 Hz, 1H), 7.45 – 7.33 (m, 

4H), 7.31 – 7.27 (m, 1H), 7.25 – 7.19 (m, 2H), 3.86 – 3.39 (m, 8H), 1.84 (dd, J = 29.2, 

9.6 Hz, 18H), 1.64 (q, J = 12.6 Hz, 12H). 
13

C NMR (125 MHz, CDCl3) δ 170.64, 

150.66 (d, J = 32.2 Hz), 143.89 (d, J = 7.1 Hz), 136.54 (d, J = 2.7 Hz), 134.04, 132.87 

(d, J = 27.6 Hz), 132.44 (d, J = 4.1 Hz), 130.54 (d, J = 6.1 Hz), 128.71 (d, J = 3.8 Hz), 

128.44 (d, J = 1.1 Hz), 127.62, 125.81, 125.33, 67.02, 48.51, 42.48, 41.92 (d, J = 12.8 

Hz), 37.43 (d, J = 25.2 Hz), 36.89, 28.76 (d, J = 8.6 Hz). 
31

P NMR (162 MHz, CDCl3) 

δ 21.17. IR (neat): 2902, 2848, 1639 (C=O), 1450, 1301, 1273, 1166, 1115, 1018, 807, 

743; HRMS ESI (m/z): [MNa]
+
 calcd. for C37H46NO2PNa, 590.3164; found, 

590.3174. 

 

L4AuCl 

 

Au complex L4AuCl was obtained in quantitative yield according to general 

procedure A, step 4. 
1
H NMR (600 MHz, CDCl3) δ 7.88 – 7.84 (m, 1H), 7.57 (d, J = 

7.8 Hz, 1H), 7.54 – 7.46 (m, 3H), 7.30 – 7.26 (m, 1H), 7.18 – 7.10 (m, 2H), 4.03 – 

3.48 (m, 8H), 2.27 – 2.13 (m, 6H), 2.04 (dd, J = 44.5, 13.8 Hz, 12H), 1.75 – 1.59 (m, 

12H).
 13

C NMR (150 MHz, CDCl3) δ 170.11, 149.56 (d, J = 12.9 Hz), 142.81 (d, J = 

6.4 Hz), 135.49, 134.32, 133.53 (d, J = 7.3 Hz), 130.82, 130.57 (d, J = 2.1 Hz), 



129.11, 127.69, 127.07, 126.66 (d, J = 6.6 Hz), 123.48 (d, J = 43.8 Hz), 67.55, 66.88, 

48.80, 48.67, 42.65 (dd, J = 30.6, 23.7 Hz), 42.19 (d, J = 45.5 Hz), 36.23 (d, J = 8.0 

Hz), 28.52 (dd, J = 16.5, 9.8 Hz). 
31

P NMR (162 MHz, CDCl3) δ 62.31. IR (neat): 

2908, 2851, 1738, 1634 (C=O), 1460, 1347, 1302, 1264, 1157, 1114, 1045, 799, 748; 

HRMS ESI (m/z): [MNa]
+
 calcd. for C37H46AuClNNaO2P, 822.2518; found, 

822.2507. 

 

 

 

2'-(diadamantylphosphino)-N,N-diethylbiphenyl-3-carboxamide L5 

 

Ligand L5 was obtained according to general procedure A. 
1
H NMR (500 MHz, 

CDCl3) δ 7.88 (d, J = 7.5 Hz, 1H), 7.41 – 7.33 (m, 3H), 7.33 – 7.25 (m, 3H), 7.22 (s, 

1H), 3.49 (m, 4H), 1.96 – 1.78 (m, 18H), 1.70 – 1.52 (m, 12H), 1.36 – 0.98 (m, 6H).
 

13
C NMR (125 MHz, CDCl3) δ 171.46, 150.89 (d, J = 32.1 Hz), 143.63 (d, J = 7.0 

Hz), 136.54 (d, J = 2.6 Hz), 135.91, 132.90 (d, J = 28.0 Hz), 131.67 (d, J = 4.4 Hz), 

130.56 (d, J = 6.1 Hz), 128.50 (d, J = 3.9 Hz), 128.40 (d, J = 1.0 Hz), 127.23, 125.63, 

124.31, 43.36, 41.88 (d, J = 12.9 Hz), 39.12, 37.39 (d, J = 25.7 Hz), 36.89, 28.76 (d, J 

= 8.6 Hz), 14.28, 12.97. 
31

P NMR (162 MHz, CDCl3) δ 21.01. IR (neat): 2902, 2847, 

1635 (C=O), 1449, 1345, 1303, 1218, 1100, 970, 767, 731; HRMS ESI (m/z): [MNa]
+
 

calcd. for C37H48NOPNa, 576.3371; found, 576.3395. 

 

L5AuCl 



 

Au complex L5AuCl was obtained in quantitative yield according to general 

procedure A, step 4. 
1
H NMR (500 MHz, CDCl3) δ 7.90 – 7.79 (m, 1H), 7.54 – 7.44 

(m, 4H), 7.32 (dd, J = 9.1, 4.3 Hz, 1H), 7.16 (d, J = 7.4 Hz, 1H), 7.11 (s, 1H), 3.84 – 

3.29 (m, 4H), 2.34 – 2.16 (m, 6H), 2.16 – 1.93 (m, 12H), 1.78 – 1.52 (m, 12H), 1.18 

(dt, J = 45.6, 7.0 Hz, 6H). 
13

C NMR (125 MHz, CDCl3) δ 171.17, 149.86 (d, J = 12.6 

Hz), 142.68 (d, J = 6.3 Hz), 137.60, 134.29 (d, J = 2.3 Hz), 133.71 (d, J = 7.4 Hz), 

130.53 (d, J = 2.3 Hz), 130.23, 129.01, 127.00, 126.51 (d, J = 6.6 Hz), 126.00, 123.46 

(d, J = 43.8 Hz), 43.62, 42.61 (dd, J = 46.3, 23.6 Hz), 42.18 (dd, J = 60.1, 2.6 Hz) 

39.13, 36.24, 28.54 (dd, J = 17.8, 9.8 Hz) 14.54, 12.86. 
31

P NMR (162 MHz, CDCl3) 

δ 62.36. IR (neat): 2908, 2851, 1629 (C=O), 1451, 1346, 1302, 1159, 1071, 1046, 771, 

747; HRMS ESI (m/z): [MNa]
+
 calcd. for C37H48AuClNNaOP, 808.2725; found, 

808.2700. 

 

2'-(diadamantylphosphino)-N,N-diisopropylbiphenyl-3-carboxamide L6 

 

Ligand L6 was obtained according to general procedure A. 
1
H NMR (500 MHz, 

CDCl3) δ 7.89 (d, J = 7.5 Hz, 1H), 7.41 – 7.31 (m, 3H), 7.31 – 7.26 (m, 2H), 7.22 (dt, 

J = 7.4, 1.4 Hz, 1H), 7.17 (t, J = 1.5 Hz, 1H), 4.2 – 3.2  (m, 2H), 1.94 – 1.78 (m, 

18H), 1.70 – 1.59 (m, 12H), 1.59 – 0.9 (m, 12H). 
13

C NMR (125 MHz, CDCl3) δ 

171.24, 151.01 (d, J = 32.1 Hz), 143.90 (d, J = 6.9 Hz), 137.85, 136.58 (d, J = 2.7 Hz), 

132.76 (d, J = 27.9 Hz), 131.57 (d, J = 5.3 Hz), 130.78 (d, J = 6.2 Hz), 128.38 (d, J = 



1.1 Hz), 127.43 (d, J = 2.6 Hz), 126.95, 125.54, 123.40, 50.72, 45.91, 41.89 (d, J = 

12.9 Hz), 37.41 (d, J = 25.6 Hz), 36.90, 28.80 (d, J = 8.6 Hz), 20.79. 
31

P NMR (162 

MHz, CDCl3) δ 21.17. IR (neat): 2905, 2849, 1738, 1634 (C=O), 1445, 1373, 1340, 

1212, 1158, 1041, 768; HRMS ESI (m/z): [MNa]
+
 calcd. for C39H52NOPNa, 604.3684; 

found, 604.3694. 

 

L6AuCl 

 

Au complex L6AuCl was obtained in quantitative yield according to general 

procedure A, step 4. 
1
H NMR (600 MHz, CDCl3) δ 7.84 (t, J = 7.9 Hz, 1H), 7.50 (q, J 

= 6.0, 4.2 Hz, 2H), 7.47 – 7.41 (m, 2H), 7.31 (t, J = 5.1 Hz, 1H), 7.12 (d, J = 7.0 Hz, 

1H), 7.02 (s, 1H), 4.53 (bs, 1H), 3.49 (bs, 1H), 2.29 – 2.18 (m, 6H), 2.14 – 2.00 (m, 

12H), 1.96 (s, 3H), 1.77 – 1.45 (m, 15H), 1.30 – 1.19 (m, 3H), 1.08 – 0.96 (m, 3H).
 

13
C NMR (150 MHz, CDCl3) δ 170.95, 149.94 (d, J = 13.1 Hz), 142.76 (d, J = 6.5 

Hz), 139.05, 134.25, 133.68 (d, J = 7.3 Hz), 130.45, 129.59, 129.10, 126.46 (d, J = 

6.5 Hz), 126.31, 124.97, 123.46 (d, J = 43.9 Hz), 51.38, 45.92, 42.53 (d, J = 93.5 Hz, 

23.6 Hz), 42.17 (d, J = 82.5 Hz), 36.24, 28.54 (dd, J = 27.1, 9.8 Hz), 21.07, 20.67, 

20.53. 
31

P NMR (162 MHz, CDCl3) δ 62.37. IR (neat): 2917, 2850, 1736, 1628 (C=O), 

1577, 1540, 1448, 1373, 1343, 1301, 1211, 1105, 1019, 973, 772, 747, 710; HRMS 

ESI (m/z): [MNa]
+
 calcd. for C39H52AuClNNaOP, 836.3038; found, 836.3021. 

 

(2'-(diadamantylphosphino)biphenyl-3-yl)(piperidin-1-yl)methanone L7 



 

Ligand L7 was obtained according to general procedure A. 
1
H NMR (500 MHz, 

CDCl3) δ 7.91 – 7.84 (m, 1H), 7.41 – 7.31 (m, 4H), 7.29 (ddd, J = 7.3, 2.6, 1.6 Hz, 

1H), 7.26 – 7.23 (m, 1H), 7.20 (d, J = 1.6 Hz, 1H), 3.71 (s, 2H), 3.47 (s, 2H), 1.85 (q, 

J = 11.9 Hz, 18H), 1.69 – 1.39 (m, 18H).
13

C NMR (125 MHz, CDCl3) δ 170.52, 

150.92 (d, J = 32.3 Hz), 143.70 (d, J = 7.1 Hz), 136.53 (d, J = 2.6 Hz), 135.31, 132.92 

(d, J = 27.9 Hz), 132.10 (d, J = 4.7 Hz), 130.58 (d, J = 6.1 Hz), 128.41 (d, J = 3.1 Hz), 

128.37 (d, J = 1.1 Hz), 127.29, 125.65, 125.02, 48.95, 43.12, 41.89 (d, J = 12.9 Hz), 

37.41 (d, J = 25.5 Hz), 36.91, 28.79 (d, J = 8.6 Hz), 26.68, 25.62, 24.63. 
31

P NMR 

(162 MHz, CDCl3) δ 21.12. IR (neat): 2901, 2847, 1630 (C=O), 1443, 1343, 1300, 

1265, 1228, 1110, 1026, 1002, 970, 907, 826, 809, 765, 731; HRMS ESI (m/z): 

[MNa]
+
 calcd. for C38H48NOPNa, 588.3371; found, 588.3361. 

 

L7AuCl 

 

Au complex L7AuCl was obtained in quantitative yield according to general 

procedure A, step 4. 
1
H NMR (600 MHz, CDCl3) δ 7.88 – 7.82 (m, 1H), 7.55 (d, J = 

7.8 Hz, 1H), 7.52 – 7.45 (m, 3H), 7.31 – 7.27 (m, 1H), 7.14 (d, J = 7.6 Hz, 1H), 7.11 

(s, 1H), 3.86 – 3.53 (m, 4H), 2.28 – 1.91 (m, 18H), 1.84 – 1.42 (m, 18H). 
13

C NMR 

(125 MHz, CDCl3) δ 170.05, 149.81 (d, J = 12.9 Hz), 142.54 (d, J = 6.6 Hz), 136.66, 

134.29, 134.27, 133.57 (d, J = 7.3 Hz), 130.50 (d, J = 2.2 Hz), 130.35, 129.05, 127.38, 



126.70, 126.53 (d, J = 6.6 Hz), 123.49 (d, J = 43.9 Hz), 49.33, 43.16, 42.61 (J = 37.5 

Hz, 23.8 Hz), 42.16 (dd, J = 55.0, 2.6 Hz) 36.25, 36.23, 36.22, 28.54 (dd, J = 15.1, 9.8 

Hz),26.78, 25.75, 24.66. 
31

P NMR (162 MHz, CDCl3) δ 62.26. IR (neat): 2906, 2851, 

2231, 1625 (C=O), 1444, 1344, 1301, 1253, 1228, 1109, 1042, 1002, 972, 915, 852, 

804, 772, 729; HRMS ESI (m/z): [MNa]
+
 calcd. C38H48AuClNNaOP, 820.2725; found, 

820.2717. 

 



(2'-(diadamantylphosphino)biphenyl-3-yl)(pyrrolidin-1-yl)methanone L8 

 

Ligand L8 was obtained according to general procedure A. 
1
H NMR (500 MHz, 

CDCl3) δ 7.91 – 7.85 (m, 1H), 7.48 (dt, J = 7.6, 1.4 Hz, 1H), 7.42 – 7.31 (m, 4H), 

7.29 (d, J = 7.6 Hz, 1H), 7.25 – 7.21 (m, 1H), 3.65 (t, J = 7.0 Hz, 2H), 3.53 (t, J = 6.6 

Hz, 2H), 2.00 – 1.78 (m, 22H), 1.72 – 1.55 (m, 12H). 
13

C NMR (125 MHz, CDCl3) δ 

169.91, 150.94 (d, J = 32.3 Hz), 143.51 (d, J = 7.0 Hz), 136.52 (d, J = 2.7 Hz), 136.01, 

132.93 (d, J = 27.7 Hz), 132.33 (d, J = 4.3 Hz), 130.60 (d, J = 6.1 Hz), 128.90 (d, J = 

3.6 Hz), 128.35 (d, J = 1.1 Hz), 127.25, 125.65, 125.31, 49.90, 46.04, 41.89 (d, J = 

12.9 Hz), 37.35 (d, J = 25.5 Hz), 36.90, 28.78 (d, J = 8.6 Hz), 26.40, 24.54. 
31

P NMR 

(162 MHz, CDCl3) δ 22.10. IR (neat): 2901, 2847, 1628 (C=O), 1424, 1342, 1301, 

1253, 1162, 1047, 971, 921, 808, 767, 730; HRMS ESI (m/z): [MNa]
+
 calcd. for 

C37H46NOPNa, 574.3215; found, 574.3214. 

 

L8AuCl 

 

Au complex L8AuCl was obtained in quantitative yield according to general 

procedure A, step 4. 
1
H NMR (500 MHz, CDCl3) δ 7.85 (t, J = 8.1 Hz, 1H), 7.69 (d, J 

= 7.8 Hz, 1H), 7.54 – 7.42 (m, 3H), 7.29 (d, J = 18.1 Hz, 2H), 7.16 (d, J = 7.6 Hz, 1H), 

3.93 – 3.53 (m, 4H), 2.30 – 1.79 (m, 22H), 1.73 – 1.59 (m, 12H). 
13

C NMR (125 MHz, 

CDCl3) δ 169.23, 149.83 (d, J = 13.0 Hz), 142.46 (d, J = 6.4 Hz), 136.92, 134.28 (d, J 

= 2.4 Hz), 133.66 (d, J = 7.4 Hz), 130.94, 130.51 (d, J = 2.4 Hz), 128.61, 128.14, 



127.22, 126.54 (d, J = 6.5 Hz), 123.52 (d, J = 43.7 Hz), 50.16, 46.42, 42.58 (dd, J = 

23.7, 11.7 Hz), 42.16 (dd, J = 28.6, 2.6 Hz), 36.23, 28.54 (dd, J = 9.9, 7.1 Hz), 26.57, 

24.43. 
31

P NMR (162 MHz, CDCl3) δ 62.32. IR (neat): 2906, 2851, 2232, 1620 (C=O), 

1598, 1575, 1442, 1344, 1301, 1259, 1198, 1104, 1045, 972, 914, 806, 772, 730; 

HRMS ESI (m/z): [MNa]
+
 calcd. for C37H46AuClNNaOP, 806.2569; found, 806.2565. 

 

L8AuNTf2 

 

To a suspension of 0.95 mmol Au complex L8AuCl in vial with 5 mL anhydrous 

DCM was added AgNTf2 (0.95 mmol). The mixture was stirred for 30 min at room 

temperature and the vial was left in a centrifuge for 5 min after which AgCl all stayed 

in the bottom. After passing through a Teflon syringe filter (0.2 μm), the solvent was 

evaporated off under reduced pressure to give the desired gold complex L8AuNTf2 in 

95% yield. 
1
H NMR (600 MHz, CDCl3) δ δ 7.91 – 7.85 (m, 1H), 7.68 (d, J = 7.7 Hz, 

1H), 7.62 – 7.53 (m, 3H), 7.35 (bs, 1H), 7.30 (d, J = 7.3 Hz, 1H), 7.24 (bs, 1H), 3.72 – 

3.40 (m, 4H), 2.24 – 1.82 (m, 22H), 1.76 – 1.53 (m, 12H).
13

C NMR (150 MHz, 

CDCl3) δ 169.75, 148.81 (d, J = 10.6 Hz), 142.12, 136.21, 134.06, 133.59 (d, J = 7.4 

Hz), 131.69, 131.29, 128.88, 127.66 (d, J = 87.8 Hz), 127.11 (d, J = 7.4 Hz), 121.30 

(d, J = 44.7 Hz), 119.62 (dd, J = 324 Hz), 50.24, 46.92, 43.08 (d, J = 24.6 Hz), 42.14 

(d, J = 38.5 Hz), 36.03, 28.48 (dd, J = 12.3, 10.2 Hz), 26.20, 24.24. 
31

P NMR (162 

MHz, CDCl3) δ 61.10. IR (neat): 2908, 2853, 1622 (C=O), 1596, 1575, 1451, 1354, 

1229, 1196, 1138, 1061; HRMS ESI
+
 (m/z): [M-NTf2]

+
 calcd. for C37H46NOAuP, 

748.2983; found, 748.2975; ESI
-
 (m/z) [M-L8Au]

- 
calcd. For C2NO4S2F6, 279.9173; 

found, 279.9159. 



General procedure B: Preparation of Enol Esters 1 (50 ppm) 

 

In a sealed 1 dr reaction vial equipped with a magnetic stirring bar, 3 mmol carboxylic 

acids (1 equiv), 4.4 mmol 1-hexyne (1.45 equiv) or 3.6 mmol other alkynes (1.2 equiv) 

and 3.1 mg NaBAr
F

4 (1200 ppm) were added to 0.6 mL fluorobenzene. L8AuNTf2 (50 

μL of a 3.09 mg/mL solution in PhF, 0.150 μmol, 50 ppm) was added to the above 

vial and then the reaction mixture was heated at 80 ºC for 12 - 24 h. Once the reaction 

finished by TLC, it was concentrated and left on the high vacuum pump for overnight 

to give the NMR pure product. If crude NMR was not pure, the residue was further 

purified through silica gel flash chromatography to give the desired product 1. 

 

dodec-1-en-2-yl benzoate 1a 

 

857 mg Compound 1a was obtained in 99% yield according to general procedure B 

after chromatography (eluents: ethyl acetate: hexanes = 1: 30). 
1
H NMR (500 MHz, 

CDCl3) δ 8.14 – 8.05 (m, 2H), 7.63 – 7.55 (m, 1H), 7.51 – 7.42 (m, 2H), 4.84 (dt, J = 

12.5, 2.0 Hz, 2H), 2.34 (t, J = 7.6 Hz, 2H), 1.58 – 1.48 (m, 2H), 1.40 – 1.19 (m, 14H), 

0.88 (t, J = 7.0 Hz, 1H). 
13

C NMR (125 MHz, CDCl3) δ 164.74, 156.83, 133.23, 

129.92, 129.90, 128.42, 101.27, 33.43, 31.88, 29.56, 29.52, 29.35, 29.30, 28.99, 26.54, 

22.66, 14.09. IR (neat): 3118, 2954, 2925, 2854, 1733 (C=O), 1666, 1602, 1454, 1378, 

1314, 1270, 1222, 1172, 1068, 863, 705; HRMS ESI (m/z): [MNa]
+
 calcd. for 

C19H29O2Na, 311.1987; found, 311.1981. 

 



hex-1-en-2-yl 3,5-dimethylbenzoate 1b 

 

693 mg Compound 1b was obtained in 99% yield according to general procedure B 

without chromatography. 
1
H NMR (500 MHz, CDCl3) δ 7.70 (s, 2H), 7.23 (s, 1H), 

4.83 (d, J = 0.5 Hz, 2H), 2.38 (d, J = 0.5 Hz, 6H), 2.35 (t, J = 7.5 Hz, 2H), 1.59 – 1.48 

(m, 2H), 1.45 – 1.34 (m, 2H), 0.92 (t, J = 7.3 Hz, 3H).
 13

C NMR (125 MHz, CDCl3) δ 

165.07, 156.88, 138.09, 134.88, 129.73, 127.58, 101.16, 33.10, 28.64, 22.11, 21.11, 

13.81. IR (neat): 3116, 2958, 2931, 2873, 2864, 1732 (C=O), 1667, 1610, 1466, 1382, 

1204, 867, 761; HRMS ESI (m/z): [MNa]
+
 calcd. for C15H20O2Na, 255.1361; found, 

255.1342. 

 

hex-1-en-2-yl 2-methylbenzoate 1c 

 

652 mg Compound 1c was obtained in 99% yield according to general procedure B 

without chromatography.
  1

H NMR (600 MHz, CDCl3) δ 8.05 – 7.92 (m, 1H), 7.43 

(td, J = 7.5, 1.3 Hz, 1H), 7.34 – 7.16 (m, 2H), 4.84 (dd, J = 6.1, 1.2 Hz, 2H), 2.64 (s, 

3H), 2.35 (t, J = 7.5 Hz, 2H), 1.63 – 1.47 (m, 2H), 1.46 – 1.34 (m, 2H), 0.93 (t, J = 7.3 

Hz, 3H). 
13

C NMR (150 MHz, CDCl3) δ 165.49, 156.79, 140.81, 132.31, 131.79, 

130.86, 129.01, 125.75, 101.23, 33.15, 28.66, 22.10, 21.79, 13.82. IR (neat): 3072, 

2957, 2932, 2873, 2864, 1735 (C=O), 1666, 1603, 1458, 1383, 1294, 865, 737; 

HRMS ESI (m/z): [MNa]
+
 calcd. for C14H18O2Na, 241.1204; found, 241.1199. 

 



hex-1-en-2-yl 3-methoxybenzoate 1d 

 

698 mg Compound 1d was obtained in 99% yield according to general procedure B 

without chromatography. 
1
H NMR (600 MHz, CDCl3) δ 7.71 – 7.64 (m, 1H), 7.59 (dd, 

J = 2.5, 1.5 Hz, 1H), 7.36 (dd, J = 10.3, 5.6 Hz, 1H), 7.12 (ddd, J = 8.2, 2.7, 0.8 Hz, 

1H), 4.84 (dd, J = 15.3, 1.4 Hz, 2H), 3.85 (s, 3H), 2.34 (t, J = 7.8 Hz, 2H), 1.57 – 1.46 

(m, 2H), 1.45 – 1.31 (m, 2H), 0.92 (t, J = 7.3 Hz, 3H). 
13

C NMR (150 MHz, CDCl3) δ 

164.55, 159.55, 156.75, 131.14, 129.40, 122.24, 119.71, 114.25, 101.22, 55.36, 33.06, 

28.61, 22.05, 13.78. IR (neat): 3078, 2957, 2932, 2873, 2864, 1735 (C=O), 1666, 

1586, 1488, 1466, 1432, 1278, 1213, 869, 750; HRMS ESI (m/z): [MNa]
+
 calcd. for 

C14H18O3Na, 257.1154; found, 257.1151. 

 

hex-1-en-2-yl 3-bromobenzoate 1e 

 

845 mg Compound 1e was obtained in 99% yield according to general procedure B 

without chromatography. 
1
H NMR (500 MHz, CDCl3) δ 8.21 (t, J = 1.8 Hz, 1H), 8.05 

– 7.94 (m, 1H), 7.70 (ddd, J = 8.0, 2.0, 1.1 Hz, 1H), 7.34 (dd, J = 9.9, 5.9 Hz, 1H), 

4.84 (dt, J = 3.7, 1.5 Hz, 2H), 2.33 (t, J = 7.5, 2H), 1.51 (tdd, J = 8.4, 7.3, 5.1 Hz, 2H), 

1.38 (dq, J = 14.4, 7.3 Hz, 2H), 0.92 (t, J = 7.3 Hz, 3H). 
13

C NMR (125 MHz, CDCl3) 

δ 163.36, 156.61, 136.15, 132.82, 131.81, 129.98, 128.43, 122.49, 101.47, 33.00, 

28.59, 22.06, 13.78. IR (neat): 3070, 2959, 2932, 2873, 2864, 1737 (C=O), 1668, 

1571, 1468, 1423, 1291, 1251, 1233, 1173, 1116, 1067, 869, 806, 742; HRMS ESI 

(m/z): [MNa]
+
 calcd. for C13H15BrO2Na, 305.0153; found, 305.0144. 

 



hex-1-en-2-yl 2-chloro-4-nitrobenzoate 1f 

 

847 mg Compound 1f was obtained in 99% yield according to general procedure B 

without chromatography.
 1

H NMR (500 MHz, CDCl3) δ 8.31 (d, J = 2.2 Hz, 1H), 8.17 

(dd, J = 8.6, 2.2 Hz, 1H), 8.08 – 7.93 (m, 1H), 5.16 – 4.67 (m, 2H), 2.34 (t, J = 7.6 Hz, 

2H), 1.57 – 1.47 (m, 2H), 1.38 (dq, J = 14.4, 7.3 Hz, 3H), 0.91 (t, J = 7.3 Hz, 3H). 
13

C 

NMR (125 MHz, CDCl3) δ 162.18, 156.36, 149.49, 135.48, 134.90, 132.12, 126.00, 

121.45, 101.90, 32.80, 32.80, 28.47, 28.47, 21.97, 21.97, 13.73, 13.73. IR (neat): 

3041, 2959, 2931, 2873, 2864, 1745 (C=O), 1668, 1590, 1528, 1467, 1388, 1348, 

1280, 1220, 1127, 1042, 860, 764, 732; HRMS ESI (m/z): [MNa]
+
 calcd. for 

C13H14ClNO4Na, 306.0509; found, 306.0508. 

 

hex-1-en-2-yl 2,6-dichlorobenzoate 1g 

 

816 mg Compound 1g was obtained in 99% yield according to general procedure B 

without chromatography.
 1

H NMR (500 MHz, CDCl3) δ 7.36 – 7.25 (m, 3H), 4.97 (d, 

J = 1.9 Hz, 1H), 4.88 (q, J = 1.3 Hz, 1H), 2.41 – 2.34 (m, 2H), 1.62 – 1.52 (m, 2H), 

1.45 – 1.35 (m, 2H), 0.93 (t, J = 7.3 Hz, 3H).
 13

C NMR (125 MHz, CDCl3) 162.82, 

156.55, 133.28, 131.80, 130.98, 127.85, 101.94, 32.86, 28.42, 22.02, 13.79. IR (neat): 

3087, 2959, 2933, 2874, 1756 (C=O), 1670, 1586, 1565, 1434, 1381, 1272, 1225, 

1196 1166, 1139, 1082, 1053, 931, 881, 802, 780, 746; HRMS ESI (m/z): [MNa]
+
 

calcd. for C13H14Cl2O2Na, 295.0269; found, 295.0256. 

 



hex-1-en-2-yl 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate 1h 

 

987 mg Compound 1h was obtained in 99% yield according to general procedure B 

without chromatography.
 1

H NMR (500 MHz, CDCl3) δ 8.52 (d, J = 18.9 Hz, 1H), 

8.16 (dt, J = 7.8, 1.5 Hz, 1H), 8.01 (d, J = 7.4 Hz, 1H), 7.46 (dd, J = 9.3, 5.9 Hz, 1H), 

4.93 – 4.71 (m, 2H), 2.35 (dd, J = 23.6, 16.1 Hz, 2H), 1.57 – 1.44 (m, 2H), 1.43 – 

1.26 (m, 16H), 0.91 (t, J = 7.3 Hz, 3H). 
13

C NMR (125 MHz, CDCl3) δ 164.76, 

156.84, 139.45, 136.05, 132.53, 129.26, 127.80, 101.17, 84.04, 43.36, 33.04, 28.58, 

24.79, 22.07, 13.77. IR (neat): 3065, 2979, 2960, 2933, 2874, 1735 (C=O), 1667, 

1606, 1422, 1362, 1327, 1248, 1222, 1144, 965, 857, 753; HRMS ESI (m/z): 

[MNa]
+
 calcd. for C18H27BO4Na, 353.1900; found, 353.1887. 

 

hex-1-en-2-yl thiophene-2-carboxylate 1i 

 

627 mg Compound 1i was obtained in 99% yield according to general procedure B 

without chromatography.
 1

H NMR (500 MHz, CDCl3) δ 7.94 – 7.80 (m, 1H), 7.68 – 

7.51 (m, 1H), 7.19 – 7.05 (m, 1H), 4.87 (d, J = 1.3 Hz, 1H), 4.81 (s, 1H), 2.32 (t, J = 

7.5 Hz, 2H), 1.70 – 1.48 (m, 2H), 1.45 – 1.25 (m, 2H), 0.91 (t, J = 7.3 Hz, 3H).
 13

C 

NMR (125 MHz, CDCl3) δ 160.16, 156.34, 134.03, 133.30, 132.92, 127.80, 101.38, 

33.08, 28.55, 22.02, 13.77. IR (neat): 3116, 2956, 2932, 2873, 2864, 1725 (C=O), 

1667, 1524, 1417, 1254, 1071, 864,744; HRMS ESI (m/z): [MNa]
+
 calcd. for 

C11H14O4SNa, 233.0612; found, 233.0605. 

 



(E)-hex-1-en-2-yl hex-2-enoate 1j 

 

814 mg Compound 1j was obtained in 97% yield according to general procedure B 

after chromatography (eluents: ethyl acetate: hexanes = 1: 30).
 1

H NMR (500 MHz, 

CDCl3) δ 7.03 (dt, J = 15.6, 6.9 Hz, 1H), 5.85 (dt, J = 15.4, 1.5 Hz, 1H), 4.72 (d, J = 

2.5 Hz, 2H), 2.25 – 2.15 (m, 4H), 1.55 – 1.42 (m, 4H), 1.33 – 1.21 (m, 14H), 0.94 (t, J 

= 7.3 Hz, 3H), 0.87 (t, J = 7.3 Hz, 3H) .
13

C NMR (125 MHz, CDCl3) δ 164.68, 156.58, 

150.64, 120.88, 100.85, 100.84, 34.26, 33.37, 31.87, 29.55, 29.51, 29.34, 29.29, 28.97, 

26.44, 22.65, 21.18, 14.06, 13.63. IR (neat): 3056, 2956, 2928, 2856, 1737 (C=O), 

1654, 1466, 1379, 1319, 1218, 1158, 1120, 983, 866; HRMS ESI (m/z): [MNa]
+
 calcd. 

for C18H32O2Na, 303.2300; found, 303.2307. 

 

(E)-hex-1-en-2-yl 2-methylbut-2-enoate 1k 

 

766 mg Compound 1j was obtained in 96% yield according to general procedure B 

after chromatography (eluents: ethyl acetate: hexanes = 1: 30).
 1

H NMR (500 MHz, 

CDCl3) δ 6.92 (dddd, J = 8.4, 7.1, 5.8, 1.4 Hz, 1H), 4.78 – 4.58 (m, 2H), 2.23 (t, J = 

7.5 Hz, 2H), 1.87 – 1.84 (m, 3H), 1.81 (dd, J = 7.1, 1.0 Hz, 3H), 1.49 – 1.41 (m, 2H), 

1.34 (dq, J = 14.3, 7.1 Hz, 2H), 0.89 (t, J = 7.3 Hz, 2H). 
13

C NMR (125 MHz, CDCl3) 

δ 166.17, 156.88, 138.35, 128.39, 100.72, 33.07, 28.63, 22.06, 14.43, 13.79, 12.02. IR 

(neat): 3118, 2957, 2927, 2856, 1720 (C=O), 1666, 1654, 1467, 1380, 1342, 1264, 

1225, 1145, 1124, 1068, 868, 729; HRMS ESI (m/z): [MNa]
+
 calcd. for C17H30NaO2, 

289.2144; found, 289.2138. 

 

 



(2E, 4E)-hex-1-en-2-yl hexa-2,4-dienoate 1l 

 

580 mg Compound 1l was obtained in 99% yield according to general procedure B 

without chromatography.
 1

H NMR (500 MHz, CDCl3) δ 7.37 – 7.20 (m, 1H), 6.30 – 

6.06 (m, 2H), 5.79 (dd, J = 19.5, 15.7 Hz, 1H), 4.78 – 4.67 (m, 2H), 2.23 (t, J = 7.5, 

2H), 1.86 (d, J = 5.8 Hz, 3H), 1.50 – 1.40 (m, 2H), 1.34 (dq, J = 14.3, 7.1 Hz, 2H), 

0.89 (t, J = 7.3 Hz, 3H). 
13

C NMR (125 MHz, CDCl3) δ 165.33, 156.60, 146.12, 

140.06, 129.68, 118.37, 100.85, 33.10, 28.57, 22.07, 18.65, 13.79. IR (neat): 3029, 

2960, 2930, 2874, 2864, 1728 (C=O), 1646, 1617, 1329, 1228, 1177, 1128, 1000, 867; 

HRMS ESI (m/z): [MNa]
+
 calcd. for C12H18NaO2, 217.1204; found, 217.1205. 

 

dodec-1-en-2-yl cyclopropanecarboxylate 1m 

 

748 mg Compound 1m was obtained in 99% yield according to general procedure B 

after chromatography (eluents: ethyl acetate: hexanes = 1: 30).
  1

H NMR (500 MHz, 

CDCl3) δ 4.69 (d, J = 2.8 Hz, 2H), 2.18 (t, J = 7.6 Hz, 2H), 1.65 (qd, J = 6.8, 5.6, 2.7 

Hz, 1H), 1.45 (p, J = 7.4 Hz, 2H), 1.27 (d, J = 12.5 Hz, 15H), 1.08 – 1.02 (m, 2H), 

0.93 – 0.89 (m, 2H), 0.87 (t, J = 6.8 Hz, 3H).
 13

C NMR (125 MHz, CDCl3) δ 173.00, 

156.63, 100.78, 33.29, 31.87, 29.56, 29.51, 29.35, 29.30, 28.96, 28.96, 26.42, 22.65, 

14.07, 12.93, 8.74. HRMS ESI (m/z): [MNa]
+
 calcd. for C11H14O4SNa, 275.1987; 

found, 275.1971. 

 

hex-1-en-2-yl adamantylcarboxylate 1n 

 



778 mg Compound 1n was obtained in 99% yield according to general procedure B 

after chromatography (eluents: ethyl acetate: hexanes = 1: 30).
 1

H NMR (600 MHz, 

CDCl3) δ 4.68 (d, J = 1.0 Hz, 1H), 4.64 (s, 1H), 2.19 (t, J = 7.2 Hz, 2H), 2.03 (s, 3H), 

1.93 (d, J = 2.9 Hz, 6H), 1.78 – 1.67 (m, 6H), 1.48 – 1.38 (m, 2H), 1.34 (dq, J = 14.3, 

7.1 Hz, 2H), 0.90 (t, J = 7.3 Hz, 3H). 
13

C NMR (125 MHz, CDCl3) δ 175.59, 156.65, 

100.46, 40.76, 38.64, 36.35, 32.82, 28.44, 27.82, 21.94, 13.71. IR (neat): 3115, 2957, 

2933, 2908, 2864, 1743 (C=O), 1666, 1454, 1212, 1181, 1065, 865, 736; HRMS ESI 

(m/z): [MNa]
+
 calcd. for C17H26O2Na, 285.1830; found, 285.1821. 

 

dodec-1-en-2-yl but-3-enoate 1o 

 

742 mg Compound 1o was obtained in 98% yield according to general procedure B 

after chromatography (eluents: ethyl acetate: hexanes = 1: 30).
 1

H NMR (500 MHz, 

CDCl3) δ 5.94 (ddt, J = 17.2, 10.2, 7.0 Hz, 1H), 5.25 – 5.08 (m, 2H), 4.71 (s, 3H), 

3.16 (d, J = 7.0 Hz, 2H), 2.21 – 2.15 (m, 2H), 1.44 (p, J = 7.4 Hz, 2H), 1.35 – 1.20 (d, 

J = 11.8 Hz, 14H), 0.87 (t, J = 6.9 Hz, 3H). 
13

C NMR (125 MHz, CDCl3) δ 169.54, 

156.52, 129.83, 118.81, 101.02, 39.12, 33.21, 33.21, 31.86, 29.54, 29.49, 29.33, 29.28, 

28.92, 26.36, 22.64, 14.05. IR (neat): 3118, 3085, 2957, 2927, 2856, 1757 (C=O), 

1667, 1645, 1330, 1292, 1223, 1447, 1147, 992, 976, 921, 869; HRMS ESI (m/z): 

[MNa]
+
 calcd. for C16H28O2Na, 275.1987; found, 275.1971. 

dodec-1-en-2-yl 2,2,2-trifluoroacetate 1p 

 



832 mg Compound 1p was obtained in 99% yield according to general procedure B 

after chromatography (eluents: hexanes).
 1

H NMR (500 MHz, CDCl3) δ 4.95 (d, J = 

2.7 Hz, 1H), 4.91 – 4.85 (m, 1H), 2.27 (t, J = 7.6 Hz, 2H), 1.49 (p, J = 7.5 Hz, 2H), 

1.38 – 1.20 (m, 14H), 0.88 (t, J = 6.9 Hz, 3H). 
13

C NMR (125 MHz, CDCl3) δ 155.71, 

155.40 (q, J = 42.5 Hz), 114.50 (q, J = 283.75 Hz), 102.43, 32.63, 31.91, 29.56, 29.48, 

29.32, 29.27, 29.27, 28.79, 26.11, 22.69, 14.05. 
19

F NMR (376 MHz, CDCl3) δ -75.09. 

IR (neat): 2929, 2886, 2858, 1798 (C=O), 1675, 1468, 1360, 1228, 1172, 1142, 879, 

771. HRMS FI (m/z): [M]
+
 calcd. for C14H23F3O2, 280.1650; found, 280.1665. 

dodec-1-en-2-yl 2,2,2-trichloroacetate 1q 

 

978 mg Compound 1q was obtained in 99% yield according to general procedure B 

after chromatography (eluents: hexanes).
 1

H NMR (500 MHz, CDCl3 δ 4.93 (d, J = 

0.8 Hz, 1H), 4.87 (d, J = 3.2 Hz, 1H), 2.30 (t, J = 7.6 Hz, 2H), 1.52 (p, J = 7.5 Hz, 

2H), 1.36 – 1.20 (m, 14H), 0.87 (t, J = 6.9 Hz, 3H). 
13

C NMR (125 MHz, CDCl3) δ 

159.84, 156.69, 102.00, 89.78, 32.50, 32.50, 31.88, 29.54, 29.46, 29.30, 29.26, 28.79, 

28.78, 26.16, 22.66, 14.08. IR (neat): 3121, 2957, 2928, 2856, 1779 (C=O), 1673, 

1467, 1379, 1201, 1107, 961, 878, 823; HRMS ESI (m/z): [MNa]
+
 calcd. for 

C14H23Cl3O2Na, 351.0661; found, 351.0650. 

 

hex-1-en-2-yl 2-oxo-2-phenylacetate 1r 

 

693 mg Compound 1r was obtained in 99% yield according to general procedure B 

without chromatography.
 1

H NMR (600 MHz, CDCl3) δ 8.10 – 7.95 (m, 2H), 7.67 (t, 

J = 7.4 Hz, 1H), 7.52 (t, J = 7.8 Hz, 2H), 5.00 – 4.84 (m, 2H), 2.34 (t, J = 7.6 Hz, 2H), 

1.52 (dt, J = 15.3, 7.5 Hz, 2H), 1.45 – 1.31 (m, 2H), 0.92 (t, J = 7.3 Hz, 3H).
 13

C 



NMR (150 MHz, CDCl3) δ 185.48, 161.70, 156.04, 135.00, 132.25, 129.95, 128.92, 

102.10, 32.82, 28.33, 21.94, 13.72. IR (neat): 3066, 2960, 2934, 2874, 2864, 1752 

(C=O), 1691 (C=O), 1598, 1452, 1322, 1193, 1168, 987, 878, 746; HRMS ESI (m/z): 

[MNa]
+
 calcd. for C14H16O3Na, 255.0997; found, 255.0988. 

 

hex-1-en-2-yl 2-phenoxyacetate 1s 

 

698 mg Compound 1s was obtained in 99% yield according to general procedure B 

without chromatography.
 1

H NMR (500 MHz, CDCl3) δ 7.33 – 7.28 (m, 2H), 7.01 (t, 

J = 7.4 Hz, 1H), 6.96 – 6.92 (m, 2H), 4.80 (d, J = 1.8 Hz, 1H), 4.77 (d, J = 1.6 Hz, 

1H), 4.70 (s, 2H), 2.23 (t, J = 7.5 Hz, 2H), 1.42 (tt, J = 8.3, 6.9 Hz, 2H), 1.38 – 1.28 

(m, 2H), 0.90 (t, J = 7.2 Hz, 3H).
 13

C NMR (125 MHz, CDCl3) δ 166.95, 157.56, 

155.89, 129.42, 129.41, 121.66, 114.48, 114.46, 101.31, 65.08, 32.79, 28.30, 21.86, 

13.62. IR (neat): 3067, 2959, 2933, 2873, 2864, 1777 (C=O), 1652, 1668, 1601, 1590, 

1497, 1459, 1458, 1438, 1379, 1162, 1108, 963, 876, 753; HRMS ESI (m/z): [MNa]
+
 

calcd. for C14H18O3Na, 257.1154; found, 257.1144. 

 

1-tert-butyl 2-hex-1-en-2-yl pyrrolidine-1,2-dicarboxylate 1t 

 

712 mg Compound 1t was obtained in 80% yield according to general procedure B 

(600 ppm L8AuNTf2, 2500 ppm NaBAr
F

4) after chromatography (eluents: ethyl 

acetate: hexanes = 1: 2).
 1

H NMR (500 MHz, CDCl3) δ 4.79 – 4.59 (m, 2H), 4.33 (dd, 

J = 8.6, 3.6 Hz, 1H), 4.26 (dd, J = 8.7, 4.0 Hz, 1H), 3.59 – 3.31 (m, 2H), 2.34 – 2.13 

(m, 3H), 2.07 – 1.78 (m, 3H), 1.46 – 1.42 (m, 4H), 1.40 (d, J = 6.5 Hz, 6H), 1.36 – 

1.26 (m, 2H), 0.92 – 0.81 (m, 3H). 
13

C NMR (126 MHz, CDCl3) δ 171.11 , 156.47 , 

156.29 , 154.20 , 153.66 , 100.78 , 79.92 , 79.66 , 59.00 , 58.91 , 46.44 , 46.26 , 32.91 , 



32.80 , 30.89 , 29.87 , 28.44 , 28.37 , 28.31 , 28.25 , 24.28 , 23.46 , 21.94 , 13.71. IR 

(neat): 3116, 2976, 2961, 2934, 2876, 1763 (C=O), 1705 (C=O), 1396, 1152, 1088, 

957, 871, 773; HRMS ESI (m/z): [MNa]
+
 calcd. for C16H27NO4Na, 320.1838; found, 

320.1834. 

 

hex-1-en-2-yl 2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoate 1u 

 

1128 mg Compound 1u was obtained in 99% yield according to general procedure B 

without chromatography.
 1

H NMR (500 MHz, CDCl3) δ 7.78 (dd, J = 5.4, 3.1 Hz, 2H), 

7.68 (dd, J = 5.5, 3.0 Hz, 2H), 7.22 – 7.10 (m, 5H), 5.23 (dd, J = 11.3, 5.2 Hz, 1H), 

4.78 (d, J = 1.8 Hz, 1H), 4.75 (d, J = 1.7 Hz, 1H), 3.68 – 3.51 (m, 2H), 2.21 (td, J = 

7.5, 4.5 Hz, 2H), 1.40 (qd, J = 8.1, 7.5, 5.6 Hz, 2H), 1.35 – 1.24 (m, 2H), 0.86 (t, J = 

7.3 Hz, 3H). 
13

C NMR (125 MHz, CDCl3) δ 167.26, 167.08, 156.45, 136.51, 134.08, 

131.50, 128.82, 128.51, 126.84, 123.42, 101.49, 53.24, 34.65, 32.73, 28.40, 21.94, 

13.73. IR (neat): 3065, 2958, 2933, 2873, 2865, 1778 (C=O), 1759 (C=O), 1718 

(C=O), 1669, 1607, 1498, 1468, 1288, 1222, 1170, 1105, 1000, 961, 915, 876, 720; 

HRMS ESI (m/z): [MNa]
+
 calcd. for C23H23NO4Na, 400.1525; found, 400.1515. 

 

1-cyclohexylvinyl benzoate 1v 

 

686 mg Compound 1v was obtained in 99% yield according to general procedure B 

without chromatography.
 1

H NMR (600 MHz, CDCl3) δ 8.16 – 8.03 (m, 2H), 7.59 (t, 

J = 7.4 Hz, 1H), 7.47 (t, J = 7.8 Hz, 2H), 4.91 – 4.76 (m, 2H), 2.25 (td, J = 10.7, 3.0 

Hz, 1H), 1.99 (t, J = 10.5 Hz, 2H), 1.87 – 1.73 (m, 2H), 1.72 – 1.64 (m, 2H), 1.34 – 

1.13 (m, 6H).13C NMR (150 MHz, CDCl3) δ 164.82, 160.66, 133.17, 129.94, 129.87, 

128.40, 99.61, 41.80, 30.62, 26.05, 25.94. IR (neat): 3064, 2930, 2855, 1733 (C=O), 



1661, 1601, 1451, 1314, 1271, 1240, 1194, 1169, 1133, 1092, 1068, 1026, 872, 705; 

HRMS ESI (m/z): [MNa]
+
 calcd. for C15H18NO2Na, 253.1208; found, 253.1204. 

 

6-chlorohex-1-en-2-yl benzoate 1w 

 

678 mg Compound 1w was obtained in 95% yield when 1,2-dichloroethane was used 

as a solvent instead of PhF. (0.5 M, 300 ppm L8AuNTf, no NaBAr
F

4) after 

chromatography (eluents: ethyl acetate: hexanes = 1: 30).
 1

H NMR (600 MHz, CDCl3) 

δ 8.09 (t, J = 8.4 Hz, 2H), 7.67 – 7.53 (m, 1H), 7.47 (t, J = 7.7 Hz, 2H), 4.88 (d, J = 

21.0 Hz, 2H), 3.63 – 3.48 (m, 2H), 2.39 (t, J = 7.5 Hz, 2H), 1.88 (qd, J = 14.9, 6.9 Hz, 

2H), 1.76 – 1.63 (m, 2H).
 13

C NMR (150 MHz, CDCl3) δ 164.68, 155.79, 133.33, 

129.88, 129.69, 128.45, 101.96, 44.64, 32.64, 31.70, 23.72. IR (neat): 3064, 2955, 

2870, 2847, 1730 (C=O), 1667, 1602, 1492, 1452, 1272, 1026, 875, 801, 746; HRMS 

ESI (m/z): [MNa]
+
 calcd. for C13H15ClO2Na, 261.0658; found, 261.0654. 

 

4-(triisopropylsilyloxy)but-1-en-2-yl benzoate 1x 

 

1023 mg Compound 1x was obtained in 98% yield according to general procedure B 

(2500 ppm NaBAr
F

4) after chromatography (eluents: ethyl acetate: hexanes = 1: 50).
 

1
H NMR (500 MHz, CDCl3) δ 8.13 – 8.01 (m, 2H), 7.69 – 7.52 (m, 1H), 7.50 – 7.37 

(m, 2H), 5.00 – 4.84 (m, 2H), 3.89 (td, J = 6.6, 0.8 Hz, 2H), 2.69 – 2.51 (m, 2H), 1.17 

– 0.97 (m, 21H). 
13

C NMR (125 MHz, CDCl3) δ 164.74, 153.83, 133.27, 129.92, 

128.41, 103.97 – 103.59 (m), 103.15, 99.07, 60.64, 37.38, 17.96, 11.95. IR (neat): 

3064, 2944, 2893, 2867, 1736 (C=O), 1670, 1602, 1464, 1384, 1268, 1233, 1175, 

1092, 1069, 1026, 882, 706; HRMS ESI (m/z): [MNa]
+
 calcd. for C20H32NaO3Si, 

371.2018; found, 371.2020. 



4-(benzyloxy)but-1-en-2-yl benzoate 1y 

 

828 mg Compound 1y was obtained in 89% yield according to general procedure B 

(2500 ppm NaBAr
F

4) after chromatography (eluents: ethyl acetate: hexanes = 1: 20).
 

1
H NMR (500 MHz, CDCl3) δ 8.15 – 7.97 (m, 2H), 7.63 – 7.54 (m, 1H), 7.47 (t, J = 

7.8 Hz, 2H), 7.38 – 7.17 (m, 5H), 4.89 (d, J = 1.6 Hz, 1H), 4.87 – 4.85 (m, 1H), 4.51 

(s, 2H), 3.51 (t, J = 6.1 Hz, 2H), 2.38 (t, J = 7.2 Hz, 2H), 1.77 – 1.51 (m, 4H). 
13

C 

NMR (125 MHz, CDCl3) δ 164.69, 156.34, 138.51, 133.23, 129.88, 129.81, 128.41, 

128.29, 127.54, 127.44, 101.59, 72.82, 69.88, 33.19, 29.02, 23.22. IR (neat): 3185, 

2962, 2935, 2873, 2876, 1761 (C=O), 1674, 1250, 1217, 847, 833; HRMS ESI (m/z): 

[MNa]
+
 calcd. for C20H22O3Na, 333.1467; found, 333.1453. 

 

3-methylbuta-1,3-dien-2-yl benzoate 1z 

 

547 mg Compound 1z was obtained in 97% yield according to general procedure B (2 

equiv 2-methylbut-1-en-3-yne, 5000 ppm NaBAr
F

4, 60 
o
C) after chromatography 

(eluents: ethyl acetate: hexanes = 1: 20).
1
H NMR (500 MHz, CDCl3) δ 8.16 (dtd, J = 

8.1, 2.1, 1.3 Hz, 1H), 7.67 – 7.57 (m, 1H), 7.55 – 7.42 (m, 1H), 5.32 – 5.14 (m, 2H), 

5.04 (ddd, J = 7.9, 2.9, 1.5 Hz, 2H), 2.01 (d, J = 0.7 Hz, 3H).
 13

C NMR (125 MHz, 

CDCl3) δ 165.13 – 164.49 (m), 154.09 – 153.24 (m), 136.63, 133.45, 130.04, 129.68 

– 129.31 (m), 128.54, 113.92, 103.60, 19.46. IR (neat): 3063, 2976, 2954, 2928, 2902, 

2855, 1738 (C=O), 1603, 1452, 1263, 1152, 1090, 1068, 1026, 887, 707; HRMS EI 

(m/z): [M]
+
 calcd. for C12H12O2, 188.0837; found, 188.0835. 

 



(Z)-hex-3-en-3-yl benzoate 1aa 

 

855 mg Compound 1aa was obtained in 99% yield according to general procedure B 

(5000 ppm NaBAr
F

4) after chromatography (eluents: ethyl acetate: hexanes = 1: 30). 

1
H NMR (500 MHz, CDCl3) δ 8.12 (dt, J = 8.4, 1.6 Hz, 2H), 7.83 – 7.54 (m, 1H), 

7.54 – 7.40 (m, 2H), 5.11 (t, J = 7.3 Hz, 1H), 2.41 – 2.19 (m, 2H), 1.97 (q, J = 7.3 Hz, 

2H), 1.57 – 1.45 (m, 2H), 1.43 – 1.16 (m, 10H), 0.98 – 0.74 (m, 6H).
 13

C NMR (125 

MHz, CDCl3) δ 164.39, 148.58, 133.10, 129.91, 129.87, 128.40, 116.53, 33.43, 31.36, 

31.23, 28.77, 26.37, 25.31, 22.41, 22.40, 13.98, 13.96. IR (neat): 3064, 2957, 2930, 

2872, 2859, 1733 (C=O), 1452, 1259, 1089, 1068, 1026, 708; HRMS ESI (m/z): 

[MNa]
+
 calcd. for C19H28O2Na, 311.1987; found, 311.1977. 

 

(Z)-5-(benzyloxy)pent-2-en-2-yl benzoate 1ab + (Z)-5-(benzyloxy)pent-2-en-3-yl 

benzoate 1ab’ 

 

 

755 mg Compounds 1ab and 1ab’ were obtained in 85% yield (2.8:1) according to 

general procedure B (2500 ppm NaBAr
F

4) after chromatography (eluents: ethyl 

acetate: hexanes = 1: 15). 
1
H NMR (500 MHz, CDCl3) δ 8.15 – 8.07 (m, 2H), 7.64 – 

7.58 (m, 1H), 7.52 – 7.46 (m, 2H), 7.38 – 7.26 (m, 5H), 5.31 (qd, J = 6.8, 0.9 Hz, 

0.25H), 5.25 – 5.19 (m, 0.73H), 4.54 (s, 0.52H), 4.51 (s, 1.55H), 3.65 (td, J = 6.6, 1.1 

Hz, 0.53H), 3.50 (td, J = 6.8, 1.1 Hz, 1.56H), 2.70 – 2.61 (m, 0.52H), 2.41 – 2.30 (m, 

1.57H), 2.07 – 1.99 (m, 2.35H), 1.59 (dd, J = 6.8, 1.2 Hz, 3H). 
13

C NMR (125 MHz, 

CDCl3) δ 164.32, 164.25, 146.42, 146.26, 138.34, 138.23, 133.24, 133.21, 129.91, 

129.89, 129.65, 129.60, 128.41, 128.27, 127.60, 127.57, 127.47, 127.46, 113.45, 



112.85, 72.86, 72.75, 69.24, 67.26, 34.22, 26.19, 19.63, 10.81. HRMS ESI (m/z): 

[MNa]
+
 calcd. for C19H20O3Na, 319.1310; found, 319.1313. 

 

(Z)-3-ethoxy-3-oxo-1-phenylprop-1-enyl benzoate 1ac 

 

870 mg Compound 1ac was obtained in 98% yield according to general procedure B 

after chromatography (eluents: ethyl acetate: hexanes = 1: 4). This compound is 

known and the spectrum are consistent with literature data.
[49] 1

H NMR (500 MHz, 

CDCl3) δ 8.23 (dd, J = 8.3, 1.2 Hz, 2H), 7.72 – 7.59 (m, 3H), 7.53 (dd, J = 10.8, 4.8 

Hz, 2H), 7.47 – 7.34 (m, 3H), 6.38 (s, 1H), 4.13 (q, J = 7.1 Hz, 2H), 1.15 (t, J = 7.1 

Hz, 3H). 
13

C NMR (125 MHz, CDCl3) δ 164.08, 163.82, 157.83, 133.70, 133.45, 

130.95, 130.37, 129.11, 128.84, 128.64, 125.95, 106.84, 60.38, 14.05. IR (neat): 2918, 

2951, 1742 (C=O), 1714, 1636, 1449, 1279, 1234, 1157, 1080, 1064, 1023, 765; 

HRMS ESI (m/z): [MNa]
+
 calcd. for C18H16O4Na, 319.0946; found, 319.0943. 

 

 

General procedure C: Preparation of Amides by a One-pot Sequence 

 

In a sealed 1 dr reaction vial equipped with a magnetic stirring bar, 3 mmol carboxylic 

acids (1 equiv), 4.4 mmol 1-hexyne (1.45 equiv) and 3.1 mg NaBAr
F

4 (1200 ppm) 

were added to 0.6 mL fluorobenzene. L8AuNTf2 (50 μL of a 3.09 mg/mL solution in 

PhF, 0.150 μmol, 50 ppm or 100 μL, 100 ppm) was added to the above vial and then 

the reaction mixture was heated at 80 ºC for 12 - 18 h. Once the reaction finished by 

TLC, it was concentrated and left on the high vacuum pump for overnight to give the 

crude product, followed by adding 3.6 mmol amine (1.2 equiv) and stirring at 100 ºC 

for 6 - 24 h. Once the reaction completed by TLC, the mixture was purified through 



silica gel flash chromatography (eluents: ethyl acetate: hexanes = 1: 3) to give the 

desired product. 

 

N-phenethylbenzamide 

 

N-phenethylbenzamide was obtained in 96% overall yield according to general 

procedure C. This compound is known and the spectrum are consistent with literature 

data.
 

[50] 

 

phenyl(piperidin-1-yl)methanone 

 

Phenyl(piperidin-1-yl)methanone was obtained in 93% overall yield according to 

general procedure C. This compound is known and the spectrum are consistent with 

literature data.
[51] 

 

1-(piperidin-1-yl)hexan-1-one 

 

1-(Piperidin-1-yl)hexan-1-one was obtained in 94% overall yield according to general 

procedure C. This compound is known and the spectrum are consistent with literature 

data.
[52] 

 

N-phenylhexanamide 

 



N-Phenylhexanamide was obtained in 90% overall yield according to general 

procedure C. This compound is known and the spectrum are consistent with literature 

data.
[53] 

 

 



DFT calculation results 

The four optimized transition states 

Two transition structures were obtained for NTf2 
–
 activation mode (TS-NTf2 and 

TS-NTf2') and the amide group activation mode (TS-Amide and TS-Amide'), 

respectively (shown in Supplementary Figure 159). For the Calculated total energies 

and geometrical coordinates, please see Supplementary Data 1. 
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