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1. General Information 

Chromatography: Silicycle Silica Flash P60 size 40-63 µm (230-400 mesh), TLC: Merck silica gel 60 
(0.25mm). Visualization of the chromatogram was performed by UV, phosphomolybdic acid, KMnO4, 
ninhydrin, and oleum staining. Mass spectra were recorded on AccuTOF GC v 4g, JMS-T100GCV 
mass spectrometers. 1H and 13C were recorded on Bruker 500 AMX, 400 and Bruker DRX 300 using 
CDCl3 as solvent. Chemical shift values are reported in ppm with the solvent resonance as the internal 
standard (CDCl3: δ 7.26 for 1H, δ 77.16 for 13C). Data are reported as follows: chemical shifts, 
multiplicity (s = singlet, d = doublet, dd = doublet of doublets, t = triplet, q = quartet, m = multiplet), 
coupling constants (Hz), and integration. IR spectra were recorded on a Bruker Alpha FTIR machine 
and wavelengths are reported in cm-1. Melting points were measured on a Melting Point M-565 BUCHI. 
Dichloromethane was dried over CaH2 and was used freshly after distillation. All reagents and solvents 
were used as received. Pd(OAc)2 was purchased from Strem. Pd(OPiv)2 was purchased from Sigma-
Aldrich. The ligands L20-L23 were prepared following the procedure described in the literature.1 The 
rest of ligands used were purchased and used as received.  

2. Experimental Section 

2.1 Synthesis of Tf-protected amine compounds 

2.1.1. General procedure for the synthesis of amino ester hydrochloride 

R1
COOH

NH2

SOCl2
 (5.0 equiv.), R2OH (0.3 M)

0 °C - reflux, 3 ~ 5h R1
COOR2

NH2HCl

 

To a suspension of amino acid (1.0 equiv.) in MeOH or EtOH (0.3 M) cooled to 0 C̊ was added thionyl 
chloride (5.0 equiv.) dropwise. Then the reaction mixture was heated to reflux for 3~5 hours. The 
solvent was removed in vacuo to give the product was used for the next step without any purification. 
Ethyl ester L-valinate hydrochloride, methyl DL-alloisoleucinate hydrochloride were prepared using 
this method. 

2.1.2. General procedure for the synthesis of N-triflyl protected amino esters 

R1
COOR2

NH2HCl
Et3N (2.0 equiv.), Tf2O (1.05 equiv.)

DCM (0.5 M), - 78 °C, 1 ~2 h R1
COOR2

NHTf

 

N-Triflyl-protected amino esters were prepared following the procedure described in the literature.2 In 
a flame-dried schlenk flask, amino ester hydrochloride (1.0 equiv.), either purchased or prepared from 
amino acid as mentioned before, was dissolved in CH2Cl2 (0.5 M) and then cooled to -78 ̊C. Triethyl 
amine (2.0 equiv.) was added and the resulting mixture was stirred for 5 minutes. 
Trifluoromethanesulfonic anhydride (1.05 equiv.) was added dropwise and the reaction was stirred for 
1~2 hours at -78 ̊C. Then the reaction was warmed to room temperature and ice was added. The organic 
layer was separated and the aqueous layer was extracted with CH2Cl2 twice. The combined organic 
layer was washed with brine, dried over Na2SO4, filtered and concentrated in vacuo. The products were 
purified by column chromatography on silica gel using petroleum ether and ethyl acetate as an eluent. 

Methyl N-triflyl-L-valinate (1a)2 
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Substrate 1a was prepared from L-valine methyl ester hydrochloride following the 
general procedure in 86% isolated yield after purification by column 
chromatography on silica gel using petroleum ether: EtOAc as an eluent (8:1, v/v). 
1H NMR spectrum matches the reported data.2 1H NMR (400 MHz), δ 5.47 (d, J = 
9.8 Hz, 1H), 4.07 (dd, J = 9.9, 4.6 Hz, 1H), 3.81 (s, 3H), 2.63 - 2.10 (m, 1H), 1.04 
(d, J = 6.9 Hz, 3H), 0.93 (d, J = 6.9 Hz, 3H). 

Ethyl N-triflyl-L-valinate (1b) 

Substrate 1b was prepared from L-valine following general procedures as a white 
solid in 78% isolated yield over two steps after purification by column 
chromatography on silica gel using petroleum ether: EtOAc as an eluent (8:1, v/v). 
1H NMR (300 MHz) δ 5.48 (d, J = 9.7 Hz, 1H), 4.27 (q, J = 7.1 Hz, 2H), 4.05 (dd, J 
= 9.8, 4.6 Hz, 1H), 2.29 - 2.14 (m, 1H), 1.31 (t, J = 7.1 Hz, 3H), 1.05 (d, J = 6.8 Hz, 
3H), 0.93 (d, J = 6.9 Hz, 3H). 13C NMR (75 MHz) δ 170.44, 119.67 (q, J = 318.8 Hz), 

62.52, 62.43, 31.75, 18.96, 17.12, 14.25. IR ν 3267, 2973, 2942, 1726, 1450, 1380, 1187, 1137, 1048, 
1022, 609, 583, 514 cm-1. HRMS (FD) calculated for C8H14F3NO4S [M]+: 277.0596; found: 277.0288. 
M.p. 55-57 ̊C. 

Benzyl N-triflyl-L-valinate (1c) 

Substrate 1c was prepared from L-valine benzyl ester hydrochloride following the 
general procedure as a colorless oil in 93% isolated yield after purification by column 
chromatography on silica gel using petroleum ether: EtOAc as an eluent (10:1, v/v). 
1H NMR (400 MHz) δ 7.39-7.33 (m, 5H), 5.63 (d, J = 9.2 Hz, 1H), 5.33 - 4.76 (m, 
2H), 4.10 (dd, J = 9.5, 4.6 Hz, 1H), 2.27 - 2.15 (m, J = 6.9, 4.5 Hz, 1H), 1.01 (d, J = 

6.8 Hz, 3H), 0.86 (d, J = 6.8 Hz, 3H). 13C NMR (100 MHz) δ 170.45, 134.70, 129.00, 128.86, 128.77, 
119.65 (q, J = 319.1), 68.17, 62.51, 31.75, 18.96, 17.00. IR: ν = 3264, 2971, 1728, 1454, 1374, 1232, 
1187, 1134, 1049, 751, 697, 610, 580 cm-1. HRMS (FD) calculated for C13H16F3NO4S+ [M]+: 339.0752; 
found: 339.0760. 

Tert-butyl N-triflyl-L-valinate (1d) 

Substrate 1d was prepared from L-valine tert-butyl ester hydrochloride following 
the general procedure as a yellow solid in 81% isolated yield after purification by 
column chromatography on silica gel using petroleum ether: EtOAc as an eluent 
(10:1, v/v). 1H NMR (400 MHz) δ 5.43 (d, J = 9.7 Hz, 1H), 3.93 (dd, J = 9.8, 4.5 Hz, 
1H), 2.22 - 2.14 (m, 1H), 1.48 (d, J = 2.6 Hz, 9H), 1.04 (d, J = 6.8 Hz, 3H), 0.92 (d, 

J = 6.9 Hz, 3H). 13C NMR (101 MHz) δ 169.52, 119.75 (q, J = 321.5 Hz), 83.75, 62.95, 31.78, 28.01, 
18.97, 17.07. IR: ν = 3222.74, 2976.17, 1709.66, 1371.84, 1184.43, 1148.35, 604.43, 512.79 cm-1. 
HRMS (FD) calculated for C5H9F3NO2S+ [M-COOtBu]+: 204.0306; found: 204.0355. M. p. 78-80 ̊C. 

Methyl N-triflyl-L-homoalaninate (1e)2 

Substrate 1e was prepared from L-homoalanine methyl ester hydrochloride following 
the general procedure in 71% isolated yield after purification by column 
chromatography on silica gel using petroleum ether: EtOAc as an eluent (8:1, v/v). 
1H NMR spectrum matches the reported data.2 1H NMR (300 MHz) δ 5.50 (d, J = 

8.9 Hz, 1H), 4.25 - 4.18 (m, 1H), 3.82 (s, 3H), 2.04 - 1.71 (m, 2H), 0.99 (t, J = 7.4 Hz, 3H). 

CCOOOOMMee

NNHHTTff

11aa

CCOOOOEEtt

NNHHTTff

11bb

COOBn

NHTf

1c

COOMe

NHTf

1e

CCOOOOttBBuu

NNHHTTff

11dd
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Methyl N-triflyl-L-isoleucinate (1f)3 

Substrate 1f was prepared from L-isoleucine methyl ester hydrochloride 
following the general procedure after purification by column chromatography 
on silica gel using petroleum ether: EtOAc as an eluent (8:1, v/v). 1H NMR 
spectrum matches the reported data.3 1H NMR (300 MHz) δ 5.48 (d, J = 9.5 
Hz, 1 H), 4.13 (dd, J = 9.7, 4.8 Hz, 1 H), 3.81 (s, 3H), 2.00 -1.72 (m, 1H), 

1.50 - 1.29 (m, 1H), 1.28 - 1.07 (m, 1H), 0.99 (d, J = 6.8 Hz, 3 H), 0.94 (t, J = 7.3 Hz, 3 H). 

Methyl N-triflyl-DL-alloisoleucinate (1g)2 

Substrate 1g was prepared from DL-alloisoleucine methyl ester hydrochloride 
following the general procedure in 87% isolated yield over 2 steps after 
purification by column chromatography on silica gel using petroleum ether: 
EtOAc as an eluent (8:1, v/v). 1H NMR spectrum matches the reported data.2  1H 
NMR (300 MHz) δ 5.39 (d, J = 10.0 Hz, 1H), 4.21 (dd, J = 9.9, 3.8 Hz, 1H), 3.81 

(s, 3H), 1.95 (qd, J = 6.8, 3.7 Hz, 1H), 1.61 - 1.44 (m, 2H), 1.40 - 1.19 (m, 1H), 0.97 (t, J = 7.4 Hz, 3H), 
0.88 (d, J = 6.9 Hz, 3H). 

Methyl O-(tert-butyl)-N-triflyl-L-threoninate (1h)3 

Substrate 1h was prepared from O-(tert-butyl)-L-threonine methyl ester 
hydrochloride following the general procedure in 49% isolated yield after 
purification by column chromatography on silica gel using petroleum ether: EtOAc 
as an eluent (15:1, v/v). 1H NMR spectrum matches the reported data.3 1H NMR (300 
MHz) δ 5.68 (d, J = 10.0 Hz, 1H), 4.48 - 4.09 (m, 1H), 3.99 (d, J = 10.0 Hz, 1H), 

3.78 (s, 1H), 1.29 (dd, J = 6.2, 1.7 Hz, 3H), 1.11 (s, 9H). 

2.1.3. General procedure for the preparation of TBS-protected substrates: 

NHN
(3.0 equiv.), TBSCl (1.1 equiv.)

DCM, r.t., overnight
Step AOH

NH2HCl

COOMe
OTBS

NH2

COOMe

OTBS

NH2

COOMe
Tf2O (1.1 equiv.), Et3N (1.0 equiv.)

DCM (0.5 M), -78 °C, 2 h
Step B OTBS

NHTf

COOMe

 

Step A TBS-protected alcohols were prepared following the procedure described in the literature.4 In a 
flame-dried schlenk flask, an amino methyl ester (1.0 equiv.) containing a free hydroxyl group was 
dispersed in DCM (0.3 M) and then imidazole (3.0 equiv.) was added. The reaction was stirred for 
another 30 minutes, and TBSCl was added before it was stirred overnight. The solvent was evaporated 
in vacuo, and the residue was dissolved in water and EtOAc. The organic layer was separated and the 
aqueous layer was extracted with EtOAc 5 times. The combined organic layer was dried over Na2SO4, 
filtered and concentrated. The products were purified by column chromatography on silica gel using 
CH2Cl2 and MeOH as an eluent. 

COOMe

NHTf

                   1f

COOMe

NHTf

(±)

1g

OtBu
COOMe

NHTf

1h
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Step B. In a flame-dried schlenk flask, a TBS-protected methyl amino acid (1.0 equiv.) was dissolved 
in CH2Cl2 (0.5 M) and then cooled to -78 ̊C. Triethyl amine (1.0 equiv.) was added. 
Trifluoromethanesulfonic anhydride (1.1 equiv.) was then added dropwise and the reaction was left 
stirring for 2 hours at -78 ̊C. The reaction was warmed to room temperature and ice was added. The 
organic layer was separated and the aqueous layer was extracted with CH2Cl2 twice. The combined 
organic layer was washed with brine, dried over Na2SO4, filtered and concentrated in vacuo. The 
products were purified by column chromatography on silica gel using petroleum ether and EtOAc as an 
eluent. 

Methyl O-(tert-butyldimethylsilyl)-N-triflyl-L-threoninate (1i) 

Substrate 1i was prepared from L-threonine methyl ester hydrochloride following 
the general procedure as a colorless oil in 50% overall isolated yield over two steps 
(69% and 72%, separately) after purification by column chromatography on silica 
gel using petroleum ether: EtOAc as an eluent (12:1, v/v). 1H NMR (400 MHz) δ 
5.49 (d, J = 10.2 Hz, 1H), 4.45 (qd, J = 6.3, 1.7 Hz, 1H), 4.02 (d, J = 10.1 Hz, 1H), 

3.79 (s, 3H), 1.29 (d, J = 6.3 Hz, 3H), 0.85 (s, 9H), 0.06 (s, 3H), 0.00 (s, 3H). 13C NMR (75 MHz) δ 
169.55, 119.57 (q, J = 318.8 Hz),  68.89, 63.08, 53.06, 25.70, 20.84, 17.96, -4.25, -5.22. IR ν = 3299, 
2957, 2933, 2990, 2860, 1754, 1430, 1378, 1189, 1144, 1090, 978, 837, 826, 809, 775, 614, 592, 499, 
462 cm-1. HRMS (FD) calculated for C8H15F3NO5SSi+ [M-tBu]+: 322.0392; found: 322.0390. 

Methyl O-(tert-butyldimethylsilyl)-N-triflyl-L-allothreoninate (1j) 

Substrate 1j was prepared from L-allothreonine methyl ester hydrochloride 
following the general procedure as a colorless oil in 75% overall isolated yield over 
two steps (93% and 81%, separately) after purification by column chromatography 
on silica gel using petroleum ether: EtOAc as an eluent (12:1, v/v). 1H NMR (300 
MHz) δ 5.62 (d, J = 9.0 Hz, 1H), 4.78 - 4.00 (m, 2H), 3.81 (s, 3H), 1.27 (d, J = 6.2 

Hz, 3H), 0.88 (s, 9H), 0.09 - 0.08 (m, 6H). 13C NMR (75 MHz) δ 168.84, 119.71 (q, J = 303.2), 70.73, 
62.77, 52.97, 25.72, 20.38, 18.02, -4.32, -4.95. IR ν = 3263, 2958, 2933, 2890, 2860, 1736, 1437, 1388, 
1260, 1235, 1196, 1148, 997, 833, 779, 609 cm-1. HRMS (FD) calculated for C8H15F3NO5SSi+ [M-
tBu]+: 322.0392; found: 322.0389. 

2.1.4. General procedure for the preparation of N-triflyl protected amino alcohols.3 

R1

NHTf
OH

Et3N (1.5 equiv.), Ac2O (1.0 equiv.)

DCM (0.5 M), 0°C - r.t., overnight
Step B R1

NHTf
OAc

R1

NH2 Et3N (1.0 equiv.), Tf2O (1.1 equiv.)

DCM (0.3 M), 0 °C, 10 mins
Step A

R1

NHTf

OH OH

 

Step A: In a flame-dried schlenk flask, an amino alcohol (1.0 equiv.) was dissolved in CH2Cl2 (0.3 M) 
and cooled to 0 ̊C. Triethylamine (1.0 equiv.) was added followed by dropwise addition of 
trifluoromethanesulfonic anhydride (1.1 equiv.). The reaction was stirred for 10 minutes and was poured 
into a separation funnel. After being washed with brine twice, the organic layer was dried over Na2SO4, 

OOTTBBSS
CCOOOOMMee

NNHHTTff

11jj

OOTTBBSS
CCOOOOMMee

NNHHTTff

11ii
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filtered and concentrated in vacuo. The obtained crude product was used for the next step without any 
purification. 

Step B: In a flame-dried schlenk flask, a N-triflyl protected amino alcohol (1.0 equiv.) was mixed with 
trimethylamine (1.5 equiv.) in CH2Cl2 (0.5 M) and cooled to 0 ̊C. Ac2O (1.0 equiv.) was added dropwise 
and the reaction was warmed to room temperature. The reaction was stirred overnight, and then poured 
into a separation funnel, washed with brine twice, dried over Na2SO4, filtered and concentrated in vacuo. 
The products were purified by column chromatography on silica gel using petroleum ether and EtOAc 
as an eluent.  

O-Acetyl-N-triflyl-L-tert-leucinol (1k)3 

Substrate 1k was prepared from L-tert-leucinol following the general procedure after 
purification by column chromatography on silica gel using petroleum ether: EtOAc 
as an eluent (8:1, v/v). 1H NMR spectrum matches the reported data.3 1H NMR (400 
MHz) δ 4.82 (d, J = 10.1 Hz, 1H), 4.29 (dd, J = 12.1, 3.7 Hz, 1H), 4.14 (dd, J = 12.0, 
8.2 Hz, 1H), 3.53 (ddd, J = 10.3, 8.1, 3.7 Hz, 1H), 2.10 (s, 3H), 1.03 (s, 9H). 

O-Acetyl-N-triflyl-L-valinol (1l)3 

Substrate 1l was prepared from L-valinol following the general procedure after 
purification by column chromatography on silica gel using petroleum ether: EtOAc 
as an eluent (8:1, v/v). 1H NMR spectrum matches the reported data.3 1H NMR (400 
MHz) δ 5.07 (d, J = 9.6 Hz, 1H), 4.23 (dd, J = 11.9, 6.9 Hz, 1H), 4.15 (dd, J = 11.9, 
3.9 Hz, 1H), 3.57 (dtd, J = 10.3, 6.6, 3.9 Hz, 1H), 2.10 (s, 3H), 2.00 - 1.75 (m, J = 6.8 

Hz, 1H), 1.03-1.01 (m, J = 6.9, 3.4 Hz, 6H). 

2.2. Optimization of reaction conditions 

Table S1. Ligand Screeninga,b 

CCOOOOMMee

NNHHTTff
PPdd((OOAAcc))22

 (
(
1
1

0
0

 m
m

o
o

l
l
%
%

)
)
,
,
 LL

 (
(
2
2

0
0

 m
m

o
o

l
l
%
%

)
)

PPhhII((OOAAcc))22
 (
(
2
2

.
.
5
5

 e
e

q
q

u
u

i
i
v
v

.

.
)
)
,
,
 D
D

C
C

E
E

 (
(
0
0
.
.
1
1

 M
M

)
)

111100 °°CC,, 2200 hhHH

CCOOOOMMee

NNHHTTff

OOAAcc

CCOOOOMMee

NNHHTTff

OOAAcc

AAccOO++

11aa                                                                                         22aa                                   22aa''  

without ligand N
N

N
N

N
N O N

N N

N

NO2

trace              L1 29% + traces   L2 30% + traces     L3 21% + trace         L4 0%         L5 11% + traces

N

OH

N O N CF3N
OH

O

NHBoc

L6 24% + traces   L7 40% + traces   L8 20% + traces          L9 traces    L10 41% + traces      L11 0%

 

NHTf

1l

OAc

NHTf

1k

OAc
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a Reaction conditions: 1a (0.1 mmol, 1.0 equiv.), Pd(OAc)2 (0.01 mmol, 10 mol%), Ligand (0.02 mmol, 
20 mol%), PhI(OAc)2 (0.25 mmol, 2.5 equiv.), DCE (1 mL), 110 °C, 20 h. b The yield was determined 
by 1H NMR analysis of the crude product using CH2Br2 as internal standard. 

Table S2. Solvent Screeninga 

CCOOOOMMee

NNHHTTff
PPdd((OOAAcc))22
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(
1
1

0
0
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l
l
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)
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(
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)
)

PPhhII((OOAAcc))22
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(
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.
.
5
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.

.
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)
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,
 s
s

o
o

l
l
v
v

e
e

n
n

t
t
 (
(
0
0

.

.
1
1

 M
M

)
)

111100 °°CC,, 2200 hhHH

CCOOOOMMee

NNHHTTff

OOAAcc

CCOOOOMMee

NNHHTTff

OOAAcc

AAccOO++

11aa                                                                                                     22aa                                   22aa''

NN

 

Entry Solvent Yieldb 

1 DCE 41% + traces 
2 DCM 42% + traces 
3 DCMc 42% + 3% 
4 Toluene 26% + traces 
5 CH3CN 21% + traces 
6 AcOH/Ac2O (9:1) < 10% 

 

a Reaction conditions: 1a (0.1 mmol, 1.0 equiv.), Pd(OAc)2 (0.01 mmol, 10 mol%), 2,6-lutidine (0.02 
mmol, 20 mol%), PhI(OAc)2 (0.25 mmol, 2.5 equiv.), solvent (1 mL), 110 °C, 20 h. b The yield was 
determined by 1H NMR analysis of the crude product using CH2Br2 as internal standard. c 0.2 mL of 
DCM was used. 

Table S3. Co-Oxidant Screeninga 

COOMe

NHTf
Pd(OAc)2

 (10 mol%),                     (20 mol%)

PhI(OAc)2
 (2.5 equiv.), DCM (0.5 M)

co-oxidant (2.0 equiv.), 110 °C, 20 hH

COOMe

NHTf

OAc

COOMe

NHTf

OAc

AcO+

1a                                                                                                     2a                                   2a'

N

 

Entry Co-oxidant Yieldb 

1 - 42% + 3% 

2 AgOAc 58% + 5%  
3 K2S2O8 53% + 6% 
4 PhCOOOtBu Traces 
5 BQc 46% + 2% 

 

a Reaction conditions: 1a (0.1 mmol, 1.0 equiv.), Pd(OAc)2 (0.01 mmol, 10 mol%), 2,6-lutidine (0.02 
mmol, 20 mol%), PhI(OAc)2 (0.25 mmol, 2.5 equiv.), co-oxidant (0.2 mmol, 2.0 equiv.), DCM (0.2 
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mL), 110 ̊C, 20 h. b The yield was determined by 1H NMR analysis of the crude product using CH2Br2 
as internal standard. c 0.5 equiv. of BQ was used. 

Table S4. Further Ligand Screeninga,b 

COOMe

NHTf
Pd(OAc)2

 (10 mol%), L (20 mol%)

PhI(OAc)2
 (2.5 equiv.), AgOAc (2.0 equiv.)

DCM (0.5 M), 110 °C, 20 hH

COOMe

NHTf

OAc

COOMe

NHTf

OAc

AcO+

1a                                                                                                     2a                                   2a'  

N F

CF3

N F

OMe

N

OMe

NMeO OMe

OMe

NMe

Me

Me

N

F3C CF3

N Me N FHOOC N O

Me

Me
Me

N O

tBu
Me

Me N O

MeO
Me

Me N O

Me

Me

L12 29% + 2%     L13 48% + 7%    L14 26 + 4%          L15 25% + 2%               L16 55% + 8%

L17 50% + 5%               L18 40% + 2%                  L19 < 10%                 L20 24% + traces

L21 56% + 8%                                   L22 53% + 6%                          L23 59% + 6%
 

a Reaction conditions: 1a (0.1 mmol, 1.0 equiv.), Pd(OAc)2 (0.01 mmol, 10 mol%), ligand (0.02 mmol, 
20 mol%), PhI(OAc)2 (0.25 mmol, 2.5 equiv.), AgOAc (0.2 mmol, 2.0 equiv.), DCM (0.2 mL), 110 ̊C, 
20 h. b The yield was determined by 1H NMR analysis of the crude product using CH2Br2 as internal 
standard. 

Table S5. Temperature Screeninga 

COOMe

NHTf
Pd(OAc)2

 (10 mol%),                      
(20 mol%)

PhI(OAc)2
 (2.5 equiv.), AgOAc (2.0 equiv.)

DCM (0.5 M), temperature, 20 hH

COOMe

NHTf

OAc

COOMe

NHTf

OAc

AcO+

1a                                                                                                     2a                                   2a'

N

 

Entry Temperature Yieldb 

1 90 °C 50% + 4% 
2 110 °C 59% + 6% 
3 130 °C 58% + 7% 
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4 150 °C 52% + 6% 
 

a Reaction conditions: 1a (0.1 mmol, 1.0 equiv.), Pd(OAc)2 (0.01 mmol, 10 mol%), 2,6-lutidine (0.02 
mmol, 20 mol%), PhI(OAc)2 (0.25 mmol, 2.5 equiv.), AgOAc (0.2 mmol, 2.0 equiv.), DCM (0.2 mL), 
stated temperature, 20 h. b The yield was determined by 1H NMR analysis of the crude product using 
CH2Br2 as internal standard. 

Table S6. Screening Amount of Liganda 

COOMe

NHTf
Pd(OAc)2

 (10 mol%),                      
(x mol%)

PhI(OAc)2
 (2.5 equiv.), AgOAc (2.0 equiv.)

DCM (0.5 M), 110 °C, 20 hH

COOMe

NHTf

OAc

COOMe

NHTf

OAc

AcO+

1a                                                                                                     2a                                   2a'

N

 

Entry x Yieldb 

1 0 17% + traces 
2 10 55%+ 4% 
3 15 56% + 5% 

4 20 58% + 5% 
 

a Reaction conditions: 1a (0.1 mmol, 1.0 equiv.), Pd(OAc)2 (0.01 mmol, 10 mol%), 2,6-lutidine (x 
mol%), PhI(OAc)2 (0.25 mmol, 2.5 equiv.), AgOAc (0.2 mmol, 2.0 equiv.), DCM (0.2 mL), 110 °C, 20 
h. b The yield was determined by 1H NMR analysis of the crude product using CH2Br2 as internal 
standard. 

Table S7. Palladium Source Screeninga 

COOMe

NHTf Palladium source (10 mol%), 
                     

(20 mol%)

PhI(OAc)2
 (2.5 equiv.), AgOAc (2.0 equiv.)

DCM (0.5 M), 110 °C, 20 hH

COOMe

NHTf

OAc

COOMe

NHTf

OAc

AcO+

1a                                                                                                             2a                                   2a'

N

 

Entry Palladium source Yieldb 

1 Pd(OAc)2 58% + 5% 

2 PdCl2 32% + 2% 
3 Na2PdCl4 25% + traces 
4 Pd(CH3CN)Cl2 32% + traces 
5 Pd(TFA)2 41% + 2% 

6 Pd(OPiv)2 62% + 7% 
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a Reaction conditions: 1a (0.1 mmol, 1.0 equiv.), palladium source (0.01 mmol, 10 mol%), 2,6-lutidine 
(0.02 mmol, 20 mol%), PhI(OAc)2 (0.25 mmol, 2.5 equiv.), AgOAc (0.2 mmol, 2.0 equiv.), DCM (0.2 
mL), 110 ̊C, 20 h. b The yield was determined by 1H NMR analysis of the crude product using CH2Br2 
as internal standard. 

Table S8. Screening Amount of PIDAa 

COOMe

NHTf
Pd(OPiv)2

 (10 mol%),                      
(20 mol%)

PhI(OAc)2
 (x equiv.), AgOAc (2.0 equiv.)

DCM (0.5 M), 110 °C, 20 hH

COOMe

NHTf

OAc

COOMe

NHTf

OAc

AcO+

1a                                                                                                     2a                                   2a'

N

 

Entry x Yieldb 

1 1.5 43% + 6% 
2 2.5 62% + 7% 
3 4.0 69% + 9% 

 

a Reaction conditions: 1a (0.1 mmol, 1.0 equiv.), Pd(OPiv)2 (0.01 mmol, 10 mol%), 2,6-lutidine (0.02 
mmol, 20 mol%), PhI(OAc)2 (x equiv.), AgOAc (0.2 mmol, 2.0 equiv.), DCM (0.2 mL), 110 ̊C, 20 h. 
b The yield was determined by 1H NMR analysis of the crude product using CH2Br2 as internal standard. 

Table S9. Screening Amount of AgOAca 

COOMe

NHTf
Pd(OPiv)2

 (10 mol%),                      
(20 mol%)

PhI(OAc)2
 (2.5 equiv.), AgOAc (x equiv.)

DCM (0.5 M), 110 °C, 20 hH

COOMe

NHTf

OAc

COOMe

NHTf

OAc

AcO+

1a                                                                                                     2a                                   2a'

N

 

Entry x Yieldb 

1 0.5 57% + 6% 
2 1.0 60% + 7% 
3 2.0 62% + 7% 

 

a Reaction conditions: 1a (0.1 mmol, 1.0 equiv.), Pd(OPiv)2 (0.01 mmol, 10 mol%), 2,6-lutidine (0.02 
mmol, 20 mol%), PhI(OAc)2 (0.25 mmol, 2.5 equiv.), AgOAc (x equiv.), DCM (0.2 mL), 110 ̊C, 20 
h. b The yield was determined by 1H NMR analysis of the crude product using CH2Br2 as internal 
standard. 
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Table S10: Ligand Screening for γ-C(sp3)−H Acetoxylation of O-Acetyl-N-triflyl-L-tert-
leucinola 

NHTf
OAc

Pd(OPiv)2
 (10 mol%), L (20 mol%)

PhI(OAc)2
 (2.5 equiv.), AgOAc (1.0 equiv.)

DCM (0.5 M), 110 °C, 20 h

NHTf
OAc +

AcO

NHTf
OAc

AcO

OAc
1k                                                                                                              2k                                     2k'  

Entry Ligand Yieldb 

1 L10 20% + traces 
2 L21 34% + 14% 
3 L22 38% + 14% 

4 L23 28% + 7% 
 

a Reaction conditions: 1k (0.1 mmol, 1.0 equiv.), Pd(OPiv)2 (0.01 mmol, 10 mol%), L (0.02 mmol, 20 
mol%), PhI(OAc)2 (0.25 mmol, 2.5 equiv.), AgOAc (1.0 equiv.), DCM (0.2 mL), 110 ̊C, 20 h. b The 
yield was determined by 1H NMR analysis of the crude product using CH2Br2 as internal standard. 

 

2.3. General procedure for Pd-catalyzed C(sp3)−H acetoxylation of Tf-protected amines 

2.3.1. General procedure for the C(sp3)−H acetoxylation of Tf-protected amino esters 

R1
COOR2

NHTf
Pd(OPiv)2

 (10 mol%),                      
(20 mol%)

PhI(OAc)2
 (2.5 equiv.), AgOAc (1.0 equiv.)

DCM (0.5 M), 110 °C

1                                                                                                                    2

N
H

R1
COOR2

NHTf

AcO

 

In a pressure tube with Teflon stir bar was charged with the appropriate amino ester (1.0 equiv.), 
Pd(OPiv)2 (10 mol%), PhI(OAc)2 (2.5 equiv.) and AgOAc (1.0 equiv.). A stock solution of 2,6-lutidine 
(0.1 M in CH2Cl2) was added. Then the pressure tube was sealed with a screw cap, placed in a pre-
heated oil bath at 110 ̊C and over the time period indicated for each example. The reaction mixture was 
removed from the oil bath and allowed to cool to room temperature, filtered through Celite, eluting with 
CH2Cl2 and concentrated in vacuo. The crude product was purified by flash column chromatography 
on silica gel using EtOAc and petroleum ether as an eluent to provide the corresponding acetoxylated 
amino ester.  

Methyl (3R)-4-acetoxy-N-triflyl-L-valinate (2a)  

Substrate 2a was prepared from 1a (0.2 mmol) following the general procedure, after 
stirring for 20 h. Purification by column chromatography on silica gel using 
petroleum ether: EtOAc as an eluent (7:1, v/v) provided the entitled compound 2a as 
a yellowish solid (36.0 mg, 56% yield, dr. 13:1, diastereoisomeric ratio was 
determined by 1H NMR analysis of the isolated product). 1H NMR (400 MHz): δ 

COOMe

NHTf

OAc
2a



S13 

 

6.12 (d, J = 9.7 Hz, 1H), 4.22 (dd, J = 9.8, 3.6 Hz, 1H), 4.10 (dd, J = 11.8, 8.7 Hz, 1H), 4.01 - 3.91 (m, 
1H), 3.81 (d, J = 2.4 Hz, 3H), 2.72 - 2.45 (m, 1H), 2.04 (s, 3H), 1.07 (d, J = 7.0 Hz, 3H). 13C NMR (100 
MHz) δ 171.24, 170.44, 119.711 (q, J = 332.8Hz), 64.54, 59.35, 53.18, 35.97, 20.80, 13.97. IR ν 3210, 
2960, 2923, 2854, 1748, 1722, 1458, 1439, 1381, 1230, 1192, 1147, 1044, 612, 583, 511 cm-1. HRMS 
(FD) calculated for C9H15F3NO6S [M+H]+: 322.0572; found: 322.0423. 

Methyl 4,4’-diacetoxy-N-triflyl-L-valinate (2a’) 

Substrate 2a’ was prepared from 1a (0.2 mmol) following the general 
procedure, after stirring for 20 h. Purification by column chromatography on 
silica gel using petroleum ether: EtOAc as an eluent (first 7:1 (v/v) to get 2a, 
then 4:1 (v/v) to get 2a’) provided the entitled compound 2a’ as a yellowish 
solid (5.3 mg, 7% yield, dr. 13:1, diastereoisomeric ratio was determined by 
1H NMR analysis of the isolated product). 1H NMR (300 MHz) δ 6.24 (s, 1H), 

4.48-4.44 (m, 1H), 4.31 - 4.01 (m, 4H), 3.83 (s, 3H), 2.78 (dddd, J = 13.3, 7.8, 5.4, 3.6 Hz, 1H), 2.09 
(s, 3H), 2.06 (s, 3H). 13C NMR (75 MHz) δ 171.04, 170.71, 170.04, 119.59 (q, J = 318.8), 61.16, 60.92, 
55.88, 53.45, 40.57, 20.78, 20.75. IR ν 3184, 2961, 1745, 1460, 1438, 1383, 1227, 1195, 1147, 1043, 
610, 513 cm-1. 

Ethyl (3R)-4-acetoxy-N-triflyl-L-valinate (2b) 

Substrate 2b was prepared from 1b (0.25 mmol) following the general procedure, 
after stirring for 18 h. Purification by column chromatography on silica gel using 
petroleum ether: EtOAc as an eluent (7:1, v/v) provided the entitled compound 2b as 
a white solid (46.6 mg, 56% yield, dr. 14:1, diastereoisomeric ratio was determined 
by 1H NMR analysis of the isolated product). 1H NMR (300 MHz) δ 6.40 (d, J = 9.8 
Hz, 1H), 4.37 - 4.14 (m, 3H), 4.09 (dd, J = 11.7, 8.4 Hz, 1H), 3.96 (dd, J = 11.7, 5.3 

Hz, 1H), 2.63 - 2.50 (m, 1H), 2.04 (s, 3H), 1.30 (t, J = 7.2 Hz, 3H), 1.07 (d, J = 7.1 Hz, 3H). 13C NMR 
(100 MHz) δ 171.42, 169.94, 119.63 (q, J = 319.5 Hz), 64.68, 62.55, 59.41, 35.86, 20.77, 14.16, 13.94. 
IR ν 3211, 2983, 1743, 1721, 1457, 1380, 1262, 1229, 1186, 1146, 1040, 936, 857, 609, 582, 511 cm-1. 
HRMS (FD) calculated for C10H16F3NO6S+ [M]+: 335.0650; found: 335.0664.  

Ethyl 4,4’-diacetoxy-N-triflyl-L-valinate (2b’) 

Substrate 2b’ was prepared from 1b (0.25 mmol) following the general 
procedure, after stirring for 18 h. Purification by column chromatography on 
silica gel using petroleum ether: EtOAc as an eluent (first 7:1 (v/v) to get 2b, 
then 4:1 (v/v) to get 2b’) provided the entitled compound 2b’ as a white solid 
(6.1 mg, 6% yield). 1H NMR (300 MHz) δ 6.15 (s, 1H), 4.44 (s, 1H), 4.38 - 
3.81 (m, 6H), 2.82 - 2.72 (m, 1H), 2.09 (s, 3H), 2.06 (s, 3H), 1.33 (t, J = 7.1 

Hz, 3H). 13C NMR (75 MHz) δ 170.93, 170.69, 169.48, 119.58 (q, J = 319.5 Hz), 63.02, 61.20, 60.91, 
56.01, 40.47, 29.52, 20.81, 14.18. IR ν 3202, 2925, 1744, 1536, 1465, 1383, 1371, 1229, 1198, 1148, 
1042, 611 cm-1.  

Benzyl (3R)-4-acetoxy-N-triflyl-L-valinate (2c) 

CCOOOOMMee

NNHHTTff

OOAAcc
22aa''

AAccOO

COOEt

NHTf

2b
OAc

CCOOOOEEtt

NNHHTTff

22bb''

OOAAcc

AAccOO
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Substrate 2c was prepared from 1c (0.25 mmol) following the general procedure, 
after stirring for 5 h. Purification by column chromatography on silica gel using 
petroleum ether: EtOAc as an eluent (8:1, v/v) provided the entitled compound 2c as 
a white solid (49.0 mg, 49% yield, dr. 12:1, diastereoisomeric ratio was determined 
by 1H NMR analysis of the isolated product). 1H NMR (400 MHz) δ 7.88 - 7.30 (m, 
5H), 6.31 (d, J = 9.8 Hz, 1H), 5.21 (s, 2H), 4.24 (dd, J = 9.8, 3.7 Hz, 1H), 4.08 (dd, 

J = 11.9, 8.7 Hz, 1H), 3.92 (dd, J = 11.8, 4.9 Hz, 1H), 2.67 - 2.53 (m, 1H), 1.94 (s, 3H), 1.04 (d, J = 7.0 
Hz, 3H). 13C NMR (100 MHz) δ 171.43, 169.90, 134.61, 129.04, 128.90, 128.70, 119.62 (q, J = 321.1 
Hz), 68.27, 64.56, 59.47, 35.85, 20.66, 14.03. IR ν 3204, 2974, 1744, 1720, 1457, 1379, 1229, 1189, 
1147, 1044, 753, 698, 612, 511 cm-1. HRMS (FD) calculated for C15H18F3NO6S+ [M]+: 397.0807; found: 
397.0779. 

Note: From 1H NMR analysis of the crude mixture, diacetoxylated product was detected in ca. 5%. The 
diacetoxylated product could not be isolated pure by column chromatography 

Methyl 4-acetoxy-N-triflyl-L-homoalaninate (2e) 

Substrate 2e was prepared from 1e (0.2 mmol) following the general 
procedure, after stirring for 20 h. Purification by column chromatography on 
silica gel using petroleum ether: EtOAc as an eluent (7:1, v/v) provided the 
entitled compound 2e as a colorless oil (18.6 mg, 30% yield). 1H NMR (400 
MHz) δ 5.96 (d, J = 9.0 Hz, 1H), 4.41 - 4.36 (m, 1H), 4.29 (ddd, J = 12.0, 7.0, 

4.9 Hz, 1H), 4.21 - 4.09 (m, 1H), 3.83 (s, 3H), 2.45 – 2.10 (m, 2H), 2.05 (s, 3H). 13C NMR (100 MHz) 
δ 170.97, 170.82, 119.59 (q, J = 319.0 Hz), 59.58, 54.49, 53.44, 32.30, 20.84. IR ν 3220, 2961, 2923, 
2853, 1743, 1437, 1380, 1229, 1188, 1147, 1127, 1048, 889, 607, 576, 515 cm-1. HRMS (ESI) 
calculated for C6H9F3NO4S+ [M-COOMe]+: 248.0204; found: 248.0108. 

Note: The reaction was also performed under different reaction conditions: 1e (1.0 equiv.), Pd(OPiv)2 
(20 mol%), 2,6-lutidine (40 mol%), PhI(OAc)2 (4.0 equiv.) and AgOAc (2.0 equiv.) in DCM (0.5 M) 
were stirred for 20 hours at 110 ̊C. After purification by column chromatography on silica gel 2e was 
isolated in 36% yield. 

Methyl 4-acetoxy-N-triflyl-L-isoleucinate (2f) 

Substrate 2f was prepared from 1f (0.2 mmol) following the general procedure, 
after stirring for 15 h. Purification by column chromatography on silica gel using 
petroleum ether: EtOAc as an eluent (7:1, v/v) provided the entitled compound 2f 
as a white solid (26.2 mg, 39% yield). 1H NMR (400 MHz) δ 5.78 (d, J = 9.8 Hz, 
1H), 4.42 (dd, J = 9.9, 3.5 Hz, 1H), 4.22 (dd, J = 11.7, 4.0 Hz, 1H), 3.93 (dd, J = 
11.6, 9.3 Hz, 1H), 3.82 (s, 3H), 2.25 - 2.08 (m, 1H), 2.08 (s, 3H), 1.45 - 1.28 (m, 

2H), 0.98 (t, J = 7.5 Hz, 3H). 13C NMR (100 MHz) δ 170.86, 170.69, 119.61 (q, J = 321.2 Hz), 62.89, 
57.82, 53.30, 43.06, 20.88, 19.91, 11.74. IR ν 3208, 2965, 2923, 2852, 1748, 1720, 1464, 1378, 1265, 
1230, 1191, 1179, 1147, 1128, 1021, 998, 971, 887, 779, 613, 584, 525, 503, 441 cm-1. HRMS (FD) 
calculated for C10H16F3NO6S+ [M]+: 335.0650; found: 335.0637. M.p. 98– 100 ̊C. 

Methyl 4-acetoxy-N-triflyl-DL-alloisoleucinate (2g) 

COOBn

NHTf

2c
OAc

COOMe

NHTf

2f
OAc

COOMe

NHTf

2e
AcO
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Substrate 2g was prepared from 1g (0.2 mmol) following the general procedure, 
after stirring for 15 h. Purification by column chromatography on silica gel using 
petroleum ether: EtOAc as an eluent (8:1, v/v) provided the entitled compound 2g 
as a white solid (58.3 mg, 87% yield). 1H NMR (400 MHz) δ 6.28 (d, J = 9.9 Hz, 
1H), 4.30 (dd, J = 9.9, 3.0 Hz, 1H), 4.12 (dd, J = 11.9, 9.0 Hz, 1H), 4.01 (dd, J = 
11.9, 4.7 Hz, 1H), 3.80 (s, 2H), 2.38 - 2.30 (m, 1H), 2.03 (s, 3H), 1.45 (ddq, J = 

26.5, 14.3, 7.2 Hz, 2H), 1.02 (d, J = 7.5 Hz, 3H). 13C NMR (100 MHz) δ 171.42, 170.90, 119.63 (q, J 
= 321.1), 63.23, 57.64, 53.14, 42.49, 21.31, 20.78, 11.47. IR ν 3125, 2959, 2917, 1752, 1710, 1375, 
1264, 1229, 1216, 1149, 1131, 1103, 1035, 995, 614, 584, 504, 444 cm-1. HRMS (FD) calculated for 
C10H16F3NO6S+ [M]+: 335.0650; found: 335.0662. M.p. 53–55 ̊C. 

Methyl 4-acetoxy-O-(tert-butyl)-N-triflyl-L-threoninate (2h) 

Substrate 2h was prepared from 1h (0.2 mmol) following the general 
procedure, after stirring for 15 h. Purification by column chromatography on 
silica gel using petroleum ether: EtOAc as an eluent (12:1, v/v) provided the 
entitled compound 2h as a white solid (34.0 mg, 45% yield). 1H NMR (400 
MHz) δ 5.65 (d, J = 10.3 Hz, 1H), 4.35 (d, J = 10.2 Hz, 1H), 4.26 - 4.12 (m, 
2H), 3.86 (dd, J = 12.2, 10.9 Hz, 1H), 3.80 (s, 3H), 2.09 (s, 3H), 1.14 (s, 9H). 

13C NMR (100 MHz) δ 170.50, 169.79, 119.50 (q, J = 320.5 Hz), 76.09, 68.91, 62.45, 58.40, 53.15, 
28.17, 20.81. IR ν 3227, 2978, 1754, 1730, 1373, 1194, 1145, 1122, 1070, 649, 617, 603, 586, 556, 499, 
487, 467 cm-1. HRMS (FD) calculated for C11H17F3NO7S+ [M-Me]+: 364.0678; found: 364.0684. M.p. 
111–115 ̊C. 

Methyl 4-acetoxy-O-(tert-butyldimethylsilyl)-N-triflyl-L-threoninate (2i) 

Substrate 2i was prepared from 1i (0.25 mmol) following the general 
procedure, after stirring for 17 h. Purification by column chromatography on 
silica gel using petroleum ether: EtOAc as an eluent (12:1, v/v) provided the 
entitled compound 2i as a colorless oil (24.6 mg, 23% yield). 1H NMR (400 
MHz) δ 5.51 (d, J = 10.2 Hz, 1H), 4.43 (ddd, J = 8.7, 5.2, 1.6 Hz, 1H), 4.34 

(dd, J = 10.2, 1.5 Hz, 1H), 4.12 (dd, J = 11.2, 5.3 Hz, 1H), 3.99 (dd, J = 11.3, 8.6 Hz, 1H), 3.82 (s, 3H), 
2.09 (s, 3H), 0.85 (s, 9H), 0.10 - 0.01 (m, 6H). 13C NMR (100 MHz) δ 170.24, 169.16, 119.34 (q, J = 
320.4 Hz), 70.15, 62.99, 58.88, 53.18, 25.53, 20.67, 17.86, -4.57, -5.37. IR ν 3227, 2957, 2932, 2860, 
1749, 1436, 1382, 1190, 1144, 1099, 1048, 990, 812, 779, 616, 500 cm-1. HRMS (FD) calculated for 
C10H17F3NO7SSi+ [M-tBu]+: 380.0447; found: 380.0447. 

Methyl 4-acetoxy-O-(tert-butyldimethylsilyl)-N-triflyl-L-allothreoninate (2j) 

Substrate 2j was prepared from 1j (0.25 mmol) following the general 
procedure, after stirring for 8 h. Purification by column chromatography on 
silica gel using petroleum ether: EtOAc as an eluent (12:1, v/v) provided the 
entitled compound 2j as a colorless oil (53.6mg, 49% yield). 1H NMR (400 
MHz) δ 5.87 (d, J = 8.8 Hz, 1H), 4.36 (dd, J = 8.9, 2.5 Hz, 1H), 4.22 (td, J = 
6.3, 2.5 Hz, 1H), 4.17 - 4.06 (m, 2H), 3.83 (s, 3H), 2.08 (s, 3H), 0.87 (d, J = 

1.2 Hz, 9H), 0.13 - 0.12 (m, 6H). 13C NMR (100 MHz) δ 170.60, 168.24, 119.60 (q, J = 320.9 Hz), 
72.64, 64.32, 59.84, 53.34, 25.67, 20.84, 18.07, -4.54, -4.90. IR ν 3235, 2957, 2934, 2859, 1748, 1463, 
1438, 1386, 1255, 1231, 1193, 1148, 1047, 990, 839, 780, 608, 505 cm-1. HRMS (FD) calculated for 
C10H17F3NO7SSi+ [M-tBu]+: 380.0447; found: 380.0402. 

CCOOOOMMee

NNHHTTff

22ii

OOTTBBSS
AAccOO

CCOOOOMMee

NNHHTTff

22jj

OOTTBBSS
AAccOO

COOMe

NHTf

2g
OAc
(±)

COOMe

NHTf

2h

OtBu
AcO
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2.3.2. General procedure for the C(sp3)−H acetoxylation of N-Tf-protected β-amino alcohols 

R1

NHTf Pd(OPiv)2
 (10 mol%),                                                

(20 mol%)

PhI(OAc)2
 (2.5 equiv.), AgOAc (1.0 equiv.)

DCM (0.5 M), 110 °C, 20 h

N O

MeO
Me

Me
OAc

H

R1

NHTf
OAc

AcO

1                                                                                                                                       2  

In a pressure tube with Teflon stir bar was charged with the appropriate β-amino alcohol (0.25 mmol, 
1.0 equiv.), Pd(OPiv)2 (0.025 mmol, 10 mol%), PhI(OAc)2 (0.625 mmol, 2.5 equiv.), AgOAc (0.25 
mmol, 1.0 equiv.), L22 (0.05 mmol, 20 mol%) and CH2Cl2 (0.5 mL). Then the pressure tube was sealed 
with a screw cap, placed in a pre-heated oil bath at 110 ̊C and over the time period indicated for each 
example. The reaction mixture was removed from the oil bath and allowed to cool to room temperature, 
filtered through Celite, eluting with CH2Cl2 and concentrated in vacuo. The crude product was purified 
by flash column chromatography on silica gel using EtOAc and petroleum ether as an eluent to provide 
the corresponding γ-acetoxylated β-hydroxyl amine.  

4-Acetoxy-O-Acetyl-N-triflyl-L-tert-leucinol (2k) 

Substrate 2k was prepared from 1k following the general procedure, after 
stirring for 17 h. Purification by column chromatography on silica gel using 
petroleum ether: EtOAc as an eluent (8:1, v/v) provided the entitled compound 
2k as a colorless oil (27.5 mg, 32% yield). 1H NMR (400 MHz) δ 5.47 (d, J = 
10.1 Hz, 1H), 4.31 (dd, J = 10.7, 3.9, 1H), 4.17 (dd, J = 12.0, 8.0, 1H), 3.92 (s, 

2H), 3.76 - 3.71 (m, 1H), 2.10 - 2.09 (m, 6H), 1.09 - 1.06 (m, 6H). 13C NMR (100 MHz) δ 171.14, 
170.85, 119.57 (q, J = 320.6 Hz), 69.91, 63.03, 60.38, 37.45, 22.86, 22.36, 20.96, 20.87. IR ν 3207, 
2963, 2924, 2853, 2362, 2336, 1744, 1719, 1457, 1375, 1228, 1190, 1146, 1043, 616 cm-1. HRMS (FD) 
calculated for C11H19F3NO6S+ [M+H]+: 350.0885; found: 380.0844. 

4,4’-Diacetoxy-O-Acetyl-N-triflyl-L-tert-leucinol (2k’) 

Substrate 2k’ was prepared from 1k following the general procedure, after 
stirring for 17 h. Purification by column chromatography on silica gel using 
petroleum ether: EtOAc as an eluent (first 8:1 (v/v) to get 2k, then 4:1 (v/v) to 
get 2k’) provided the entitled compound 2k’ as a as a white solid (15.8 mg, 15% 
yield). 1H NMR (300 MHz) δ 5.45 (d, J = 10.1 Hz, 1H), 4.34 (dd, J = 12.1, 3.9 

Hz, 1H), 4.28 - 4.05 (m, 4H), 4.01 (d, J = 11.8 Hz, 1H), 3.95 - 3.89 (m, 1H), 2.12 - 2.11 (m, 9H), 1.11 
(s, 3H). 13C NMR (100 MHz) δ 170.89, 170.73, 170.47, 119.49 (q, J = 317.9 Hz), 66.40, 66.16, 62.85, 
57.83, 40.81, 29.86, 20.93, 20.85, 18.13. IR ν 3209, 2925, 2363, 1746, 1458, 1377, 1229, 1194, 1045, 
616 cm-1.  

(3S)-4-Acetoxy-O-Acetyl-N-triflyl-L-valinol (2l) 

NHTf

2k

OAc
AcO

NHTf
OAc

OAc

AcO

2k'
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Substrate 2l was prepared from 1l following the general procedure, after stirring for 
16 h. Purification by column chromatography on silica gel using petroleum ether: 
EtOAc as an eluent (8:1, v/v) provided the entitled compound 2l as a colorless oil 
(28.0 mg, 33% yield,. dr. 17:1, diastereoisomeric ratio was determined by 1H NMR 
analysis of the isolated product). 1H NMR (400 MHz) δ 5.76 (d, J = 9.5 Hz, 1H), 4.69 
- 3.97 (m, 4H), 3.79 (dtd, J = 10.2, 6.5, 3.9 Hz, 1H), 2.60 - 1.92 (m, 7H), 1.08 (d, J = 

7.0 Hz, 3H). 13C NMR (100 MHz) δ 171.27, 171.14, 119.61 (q, J = 320.6 Hz), 65.62, 64.00, 57.17, 
34.93, 20.97, 20.81, 14.05. IR ν 3205, 2975, 1742, 1718, 1454, 1372, 1224, 1187, 1148, 1039, 613, 576, 
505 cm-1. HRMS (FD) calculated for C10H17F3NO6S+ [M+H]+: 336.0729; found: 336.0738. 

4,4’-Dicetoxy-O-Acetyl-N-triflyl-L-valinol (2l’) 

Substrate 2l’ was prepared from 1l following the general procedure, after 
stirring for 16 h. Purification by column chromatography on silica gel using 
petroleum ether: EtOAc as an eluent (first 8:1 (v/v) to get 2l, then 4:1 (v/v) to 
get 2l’) provided the entitled compound 2l as a as a white solid (5.0 mg, 5% 
yield). 1H NMR (300 MHz) δ 5.92 (d, J = 9.5 Hz, 1H), 4.46 - 4.09 (m, 6H), 4.06 
- 3.97 (m, 1H), 2.41 - 2.31 (m, 1H), 2.15 - 1.81 (m, 9H). 13C NMR (125 MHz) 

δ 170.97, 170.89, 170.84, 120.86 (q, J = 320.8 Hz), 63.88, 61.65, 61.52, 54.13, 39.74, 20.94, 20.91, 
20.79. IR ν  3207, 2924, 2854, 1743, 1456, 1370, 1225, 1191, 1148, 1041, 608, 575, 516 427 cm-1. 

2.4 Large scale C(sp3)−H acetoxylation of methyl N-triflyl-L-valinate  

COOMe

NHTf
Pd(OPiv)2

 (10 mol%),                      
(20 mol%)

PhI(OAc)2
 (2.5 equiv.), AgOAc (1.0 equiv.)

DCM (0.5 M), 110 °C, 20 h

1a                                                                                            2a (isolated yield: 58%)
     2a' 

(isolated yield: 6%)

N
COOMe

NHTf

AcO

1.0 mmol

+ COOMe

NHTf

AcO

OAc

 

In a pressure tube with Teflon stir bar was charged with the appropriate β-amino alcohol (1.0 mmol, 1.0 
equiv.), Pd(OPiv)2 (0.1 mmol, 10 mol%), PhI(OAc)2 (2.5 mmol, 2.5 equiv.), AgOAc (1.0 mmol, 1.0 
equiv.), 2,6-lutidine (0.2 mmol, 20 mol%) and CH2Cl2 (1 mL). Then the pressure tube was sealed with 
a screw cap, placed in a pre-heated oil bath at 110 ̊C and stirred for 20 h. The reaction mixture was 
removed from the oil bath and allowed to cool to room temperature, filtered through Celite, eluting with 
CH2Cl2 and concentrated in vacuo. The crude product was purified by flash column chromatography 
on silica gel using EtOAc and petroleum ether as an eluent (form 8:1 (v/v) to 4:1 (v/v)) to provide 186.7 
mg of 2a (58% yield, dr. 13:1, diastereoisomeric ratio was determined by 1H NMR analysis of the 
isolated product) and 25.0 mg of 2a’ (6%yield).  
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