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General: Column chromatography was performed using silica gel (300-400 mesh) with
petroleum ethers/EtOAc as the eluent. 'H NMR, Bc NMR, and ""F NMR spectra are
recorded on a 600 MHz or 400 MHz NMR spectrometers. Chemical shifts were reported
in ppm downfield from tetramethylsilane with the solvent resonance as the internal
standard. All melting points were determined by a micro melting point apparatus and are
uncorrected. High-resolution mass spectral (HRMS) analyses were carried out using a

TOF MS instrument with an ESI or APCI source.

General procedure for the synthesis of a,a-fluorohalo esters via fluorohalogenative

hydration of ynol ethers:

0
Selectfluor, LiCl, HyO -
nBu—==—0Ph =~ ”B“%J\oph
1 e F,Cl

Compound 3a. To a mixture of Selectfluor (177.1 mg, 0.50 mmol), LiCl (12.7 mg, 0.30
mmol), and H,O (90.1 mg, 5.0 mmol) in 4.0 mL of MeCN was added ynol ether 1a (43.5
mg, 0.25 mmol). After stirring at 60 °C for 5 h, the reaction mixture was quenched with 5
mL of water, extracted with diethyl ether, washed with brine, dried over anhydrous
Na,SO4 and concentrated. Column chromatography on silica gel gave 3a as a colorless oil
(53.1 mg, 87% yield); '"H NMR (600 MHz, CDCl3): 6 7.44-7.41 (m, 2 H), 7.31-7.28 (m, 1
H), 7.19-7.13 (m, 2 H), 2.54-2.36 (m, 2 H), 1.73-1.65 (m, 1 H), 1.55-1.50 (m, 1 H),
1.48-1.40 (m, 2 H), 0.97 (t, J=7.3 Hz, 3 H); °C NMR (151 MHz, CDCl3): 6 164.2 (d, J =
30.0 Hz), 150.0, 129.7, 126.7, 120.8, 105.5 (d, J = 256.2 Hz), 40.1 (d, J = 21.5 Hz), 25.4
(d, J=2.0 Hz), 22.1, 13.7; "’F NMR (565 MHz, CDCls): 6 -116.7; HRMS (ESI) calcd for
C12H;50,°°CIE (M+H) ™ 245.0745, found 245.0749.

180

B
n-eu OPh

F CI
3a-180

Compound 3a-"%0. It was prepared from 1a using H,O'® in place of H,O to give 52.3 mg
of the title compound (85% yield) as a colorless oil; HRMS (APCI) caled for
C1.H;s0"0*CIF (M+H)" 247.0787, found 247.0783.
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Compound 3b. 57.7 mg, 83% yield, colorless oil; 'H NMR (600 MHz, CDCls): ¢ 7.39 (d,
J =288 Hz, 2 H), 7.12 (d, J = 8.8 Hz, 2 H), 2.49-2.37 (m, 2 H), 1.72-1.64 (m, 1 H),
1.53-1.40 (m, 3 H), 0.96 (t, J=7.3 Hz, 3 H); °C NMR (151 MHz, CDCl5): 6 164.0 (d, J =
30.2 Hz), 148.4, 132.2, 129.8, 122.3, 105.4 (d, J = 256.6 Hz), 40.0 (d, J = 21.5 Hz), 25.3
(d, J = 2.1 Hz), 22.1, 13.7; ’F NMR (565 MHz, CDCl5): J -116.9; HRMS (APCI) calcd
for C1,H 40, CLF (M+H)™ 279.0355, found 279.0347.

0]

-B
n-Bu 0

F CI
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Compound 3cC. 56.8 mg, 88% yield, colorless oil; 'H NMR (600 MHz, CDCl3): o
7.31-7.29 (m, 1 H), 7.11-7.10 (m, 1 H), 7.00-6.93 (m, 2 H), 2.51-2.40 (m, 2 H), 2.38 (s,
3 H), 1.72-1.64 (m, 1 H), 1.56-1.49 (m, 1 H), 1.47-1.41 (m, 2 H), 0.97 (t, J=7.3 Hz, 3
H); °C NMR (151 MHz, CDCl3): § 164.3 (d, J = 30.0 Hz), 150.0, 140.0, 129.4, 127.5,
121.4, 117.8, 105.5 (d, J = 256.4 Hz), 40.1 (d, J = 21.5 Hz), 25.4 (d, J = 2.1 Hz), 22.1,
21.3, 13.7; "F NMR (565 MHz, CDCly): 6 -116.7; HRMS (APCI) caled for
C13H170,°°CIF (M+H)™ 259.0901, found 259.0916.

O

n-CgH1g 0

F Cl
3d

Compound 3d. 61.5 mg, 75% yield, colorless oil; '"H NMR (600 MHz, CDCl;): 6
7.30-7.28 (m, 1 H), 7.10-7.09 (m, 1 H), 6.98-6.93 (m, 2 H), 2.51-2.39 (m, 2 H), 2.38 (s,
3 H), 1.74-1.65 (m, 1 H), 1.56-1.50 (m, 1 H), 1.43-1.37 (m, 2 H), 1.35-1.28 (m, 10 H),
0.88 (t, J = 7.0 Hz, 3 H); °C NMR (151 MHz, CDCl): § 164.3 (d, J = 30.0 Hz), 150.0,
140.0, 129.4, 127.4, 121.4, 117.8, 105.5 (d, J = 256.2 Hz), 40.3(d, J = 21.5 Hz), 31.8, 29.3,
29.2, 28.9, 23.3 (d, J = 2.0 Hz), 22.6, 21.2, 14.1; ’F NMR (565 MHz, CDCl;): 6 -116.7;
HRMS (APCI) caled for CisH,70,> CIE (M+H)" 329.1684, found 329.1672.
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Compound 3e. 61.2 mg, 80% yield, colorless oil; 'H NMR (600 MHz, CDCl3): o
7.33-7.30 (m, 3 H), 7.24-7.23 (m, 3 H), 7.10-7.09 (m, 1 H), 6.92-6.91 (m, 2 H),
3.06-3.01 (m, 1 H), 2.91-2.85 (m, 1 H), 2.83-2.68 (m, 2 H), 2.37 (s, 3 H); °C NMR (151
MHz, CDCls): 0 164.0 (d, J = 29.7 Hz), 149.9, 140.0, 139.2, 129.4, 128.7, 128.4, 127.5,
126.6, 121.3, 117.7, 104.8 (d, J = 256.7 Hz), 42.0 (d, J = 21.4 Hz), 29.6 (d, J = 2.7 Hz),
21.3; F NMR (565 MHz, CDCly): ¢ -117.3; HRMS (APCI) caled for Ci7H;,0,CIF
(M+H)" 307.0901, found 307.0908.

O

Wko
F Ci
3f

Compound 3f. 50.8 mg, 84% yield, colorless oil; '"H NMR (600 MHz, CDCls): 6
7.30-7.28 (m, 1 H), 7.11-7.09 (m, 1 H), 6.95-6.93 (m, 2 H), 5.95-5.83 (m, 1 H),
5.40-5.33 (m, 2 H), 3.26-3.16 (m, 2 H), 2.38 (s, 3 H); °C NMR (151 MHz, CDCl;): 6
163.8 (d, J = 29.6 Hz), 149.9, 140.0, 129.4, 128.3 (d, J = 2.7 Hz), 127.5, 122.2, 121.4,
117.8, 104.1 (d, J = 256.6 Hz), 44.7 (d, J = 21.4 Hz), 21.3; ’F NMR (565 MHz, CDCl;): 6

-116.8; HRMS (APCI) caled for Cj,H;30,°°CIF (M+H)" 243.0588, found 243.0576.
O

F Cl
39

Compound 3g. 45.6 mg, 80% yield, colorless oil; '"H NMR (400 MHz, CDCl;): 6
7.43-7.39 (m, 2 H), 7.30-7.24 (m, 1 H), 7.15-7.12 (m, 2 H), 5.93-5.84 (m, 1 H),
5.39-5.35 (m, 2 H), 3.24-3.17 (m, 2 H); >C NMR (101 MHz, CDCl3): § 163.7 (d, J=29.8
Hz), 150.0, 129.7, 128.3 (d, J= 2.7 Hz), 126.7, 122.2, 120.8, 104.0 (d, J = 257.5 Hz), 44.7
(d, J = 21.5 Hz); ”F NMR (565 MHz, CDCl;): J -116.8; HRMS (APCI) calcd for
C11H;,0,°°CIE (M+H)™ 229.0432, found 229.0431.

S4



Compound 3h. 50.0 mg, 72% yield, colorless oil; 'H NMR (600 MHz, CDCl3): o
7.97-7.96 (m, 1 H), 7.92-7.88 (m, 1 H), 7.81-7.80 (m, 1 H), 7.59-7.52 (m, 2 H),
7.51-7.46 (m, 1 H), 7.30-7.29 (m, 1 H), 6.03-5.93 (m, 1 H), 5.47-5.39 (m, 2 H),
3.39-3.27 (m, 2 H); ?C NMR (151 MHz, CDCls): 6 163.8 (d, J = 29.5 Hz), 145.7, 134.7,
128.3, 128.3, 128.0, 126.9 (d, J= 3.9 Hz), 126.8, 126.2, 125.2, 122.5, 120.7, 117.5, 104.3
(d, J = 257.2 Hz), 44.8 (d, J = 21.3 Hz); ’F NMR (565 MHz, CDCl;): 6 -116.4; HRMS
(APCI) calcd for C;sH;30,CIF (M+H)" 279.0588, found 279.0579.

O
Ph
O

F3iCI
Compound 3i. 57.0 mg, 82% vyield, colorless oil; '"H NMR (600 MHz, CDCls): &
7.82-7.72 (m, 2 H), 7.51-7.45 (m, 3 H), 7.25-7.23 (m, 1 H), 7.07-7.06 (m, 1 H),
6.88-6.87 (m, 2 H), 2.33 (s, 3 H); >C NMR (151 MHz, CDCls): § 163.8 (d, J = 31.9 Hz) ,
150.1, 140.0, 135.6 (d, J=23.1 Hz), 130.6 (d, J = 1.3 Hz), 129.3, 128.6, 127.5, 125.9 (d, J
= 7.0 Hz), 121.2, 117.6, 104.3 (d, J = 254.4 Hz), 21.2; "’F NMR (565 MHz, CDCl;): ¢

-111.9; HRMS (APCI) caled for C;sH;30,°°CIF (M+H)" 279.0588, found 279.0581.

Compound 3j. 41.0 mg, 76% vyield, colorless oil; '"H NMR (600 MHz, CDCls): &
7.73-7.63 (m, 2 H), 7.44-7.43 (m, 3 H), 4.34-4.27 (m, 2 H), 1.30 (t, J= 7.1 Hz, 3 H); °C
NMR (151 MHz, CDCls): ¢ 165.3 (d, J = 30.5 Hz), 136.1 (d, J = 23.0 Hz), 130.3 (d, J =
1.5 Hz), 128.5, 125.7 (d, J= 7.2 Hz), 104.4 (d, J = 254.2 Hz), 63.6, 13.8; "’F NMR (565
MHz, CDCl3): d -112.4; HRMS (APCI) calcd for C oH;;0,>°CIF (M+H)" 217.0432, found
217.0423.
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Compound 3K. 43.6 mg, 72% yield, colorless oil; 'H NMR (600 MHz, CDCl3): o
7.31-7.28 (m, 1 H), 7.10-7.09 (m, 1 H), 7.01-6.95 (m, 2 H), 2.38 (s, 3 H), 2.08-1.86 (m,
1 H), 0.97-0.86 (m, 3 H), 0.83-0.76 (m, 1 H); °C NMR (151 MHz, CDCls): § 164.1 (d, J
=31.2 Hz), 150.0, 140.0, 129.3, 127.4, 121.4, 117.8, 105.1 (d, J = 254.0 Hz), 21.2, 19.3 (d,
J =23.0 Hz), 3.9 (d, J = 2.8 Hz), 2.9 (d, J = 4.0 Hz); °’F NMR (565 MHz, CDCl;): §
-125.2; HRMS (APCI) caled for C1,H;30,°°CIF (M+H)" 243.0588, found 243.0579.

O
Cy o
F3|CI
Compound 3l. 47.6 mg, 67% yield, colorless oil; 'H NMR (600 MHz, CDCls): o
7.31-7.28 (m, 1 H), 7.10-7.09 (m, 1 H), 6.96-6.95 (m, 2 H), 2.38 (s, 3 H), 2.34-2.18 (m,
2 H), 1.93-1.80 (m, 3 H), 1.74-1.72 (m, 1 H), 1.45-1.28 (m, 4 H), 1.21-1.19 (m, 1 H); °C
NMR (151 MHz, CDCl3): § 164.4 (d, J = 30.1 Hz), 149.9, 140.0, 129.3, 127.4, 121.4,
117.8, 108.3 (d, J = 258.5 Hz), 46.5 (d, J = 20.6 Hz), 27.2 (d, J = 2.0 Hz), 25.7, 25.7, 25.5,
25.3 (d,J=2.2 Hz), 21.3; "’F NMR (565 MHz, CDCls): 6 -124.5; HRMS (APCI) calcd for

C1sH160,°°CIF (M+H)™ 285.1058, found 285.1051.

Et O

n-Bu)§8k 0]

F CI
3m

Compound 3m. 23.3 mg, 31% vyield, colorless oil; '"H NMR (600 MHz, CDCl;): &
7.31-7.29 (m, 1 H), 7.11-7.10 (m, 1 H), 6.96-6.95 (m, 2 H), 2.39 (s, 3H), 2.33-2.25 (m, 1
H), 1.94-1.86 (m, 1 H), 1.72-1.66 (m, 1 H), 1.59-1.56 (m, 2 H), 1.40-1.36 (m, 4 H), 1.03
(t, J=7.5Hz, 3 H), 0.95 (t,J=7.2 Hz, 3 H); >C NMR (151 MHz, CDCls):  164.6 (d, J =
29.9 Hz), 150.0, 140.0, 129.4, 127.4, 121.4, 117.8, 109.6 (d, J = 260.5 Hz), 47.9 (d, J =
19.5 Hz), 29.7, 27.3, 22.9, 22.9 (d, J = 1.8 Hz), 21.3, 13.9, 11.8 (d, J = 1.1 Hz); ’F NMR
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(565 MHz, CDCL3): 6 -121.2; HRMS (APCI) caled for Ci6H30,°°CIF (M+H)" 301.1371,
found 301.1388.

O

H
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Compound 3n. 354 mg, 70% yield, colorless oil; 'H NMR (600 MHz, CDCl3): o
7.32-7.29 (m, 1 H), 7.12-7.11 (m, 1 H), 6.99-6.97 (m, 2 H), 6.50 (d, J = 50.3 Hz, 1 H),
2.38 (s, 3 H); °C NMR (151 MHz, CDCls): 6 162.5 (d, J = 27.7 Hz), 149.6, 140.1, 129.4,
127.6, 121.3, 117.7, 91.0 (d, J = 253.5 Hz), 21.3; "°F NMR (565 MHz, CDCl3): ¢ -146.0;

HRMS (APCI) caled for CoHoO,>>CIF (M+H)" 203.0275, found 203.0279.
O

n_Bu%OPh

F Br
30

Compound 30. 54.7 mg, 76% yield, colorless oil; '"H NMR (600 MHz, CDCl;): 6
7.45-7.42 (m, 2 H), 7.31-7.29 (m, 1 H), 7.18-7.17 (m, 2 H), 2.60-2.50 (m, 2 H),
1.74-1.68 (m, 1 H), 1.55-1.42 (m, 3 H), 0.97 (t, J = 7.3 Hz, 3 H); °C NMR (151 MHz,
CDCl): 6 164.7 (d, J = 28.2 Hz), 150.0, 129.7, 126.7, 120.8, 98.1 (d, J = 267.0 Hz), 41.4
(d, J = 20.4 Hz), 26.4 (d, J = 1.8 Hz), 22.1, 13.8; ’F NMR (565 MHz, CDCLs): 6 -117.2;

HRMS (APCI) caled for C1,H;50,”BrF (M+H)" 289.0239, found 289.0247.
0

F Br
3p

Compound 3p. 48.3 mg, 71% yield, colorless oil; '"H NMR (600 MHz, CDCl;): 6
7.44-7.41 (m, 2 H), 7.31-7.29 (m, 1 H), 7.16-7.15 (m, 2 H), 5.96-5.85 (m, 1 H),
5.42-5.33 (m, 2 H), 3.35-3.29 (m, 2 H); °C NMR (151 MHz, CDCL): 6 164.2 (d, J=28.2
Hz), 150.0, 129.7, 129.0 (d, J = 2.3 Hz), 126.7, 122.1, 120.8, 96.4 (d, J = 267.2 Hz), 45.9
(d, J = 20.3 Hz); YF NMR (565 MHz, CDCL): § -117.8; HRMS (APCI) calcd for
C11H;,0,”BrF (M+H)" 272.9926, found 272.9917.
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Compound 3(. 48.3 mg, 60% yield, colorless oil; 'H NMR (600 MHz, CDCl3): o
7.83-7.77 (m, 2 H), 7.49-7.36 (m, 3 H), 7.29-7.25 (m, 1 H), 7.10-7.05 (m, 1 H),
6.94-6.90 (m, 2 H), 2.35 (s, 3 H); >°C NMR (151 MHz, CDCls): 6 164.1 (d, J = 30.0 Hz),
150.1, 140.0, 136.3 (d, J = 21.6 Hz), 130.5 (d, J = 1.2 Hz), 129.3, 128.6 (d, J = 1.3 Hz),
127.5,127.3, 126.3, 126.2, 121.2, 117.6, 96.4 (d, J = 264.2 Hz), 21.2; "’F NMR (565 MHz,
CDCL): 6 -114.1; HRMS (APCI) caled for CsH;30,”BrF (M+H)™ 323.0083, found

323.0075.

O
n-Bu

F o
3r

Compound 3r. 48.7 mg, 58% vyield, colorless oil; 'H NMR (600 MHz, CDCls): &

OPh

7.45-7.42 (m, 2 H), 7.31-7.29 (m, 1 H), 7.18-7.17 (m, 2 H), 2.71-2.61 (m, 1 H),
2.53-2.43 (m, 1 H), 1.72-1.65 (m, 1 H), 1.52-1.43 (m, 3 H), 0.97 (t, J = 7.2 Hz, 3 H); °C
NMR (151 MHz, CDCls): 6 166.2 (d, J = 26.3 Hz), 150.0, 129.6, 126.6, 120.7, 79.2 (d, J =
268.2 Hz), 44.2 (d, J = 20.0 Hz), 28.2 (d, J = 1.6 Hz), 21.9, 13.8; "’F NMR (565 MHz,
CDCL): 6 -119.6; HRMS (APCI) caled for CiHjsO.IF (M+H)" 337.0101, found
337.0112.

General procedure for the synthesis of a,a-difluro esters via difluorinative hydration

of ynol ethers:

0
Selectfluor, H,0 -
n-Bu—==—opp —aectfluor. H0 nBu%J\OPh
MeCN. 40 °C
FyF

Compound 4a. To a mixture of Selectfluor (265.7 mg, 0.75 mmol) and H,O (9.0 mg, 0.5
mmol) in 2.0 mL of MeCN was added 1a (43.5 mg, 0.25 mmol). After stirring at 40 °C for
8 h, the reaction mixture was quenched with 5 mL of water, extracted with diethyl ether,

washed with brine, dried over anhydrous Na,SO; and concentrated. Column
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chromatography on silica gel gave 4a as a colorless oil (51.3 mg, 90% yield); '"H NMR
(600 MHz, CDCl3): 6 7.46-7.40 (m, 2 H), 7.31-7.29 (m, 1 H), 7.17-7.15 (m, 2 H),
2.27-2.15 (m, 2 H), 1.57-1.54 (m, 2 H), 1.47-1.41 (m, 2 H), 0.96 (t, J = 7.3 Hz, 3 H); °C
NMR (151 MHz, CDCls): 6 162.8 (t, J = 34.2 Hz), 149.8, 129.7, 126.7, 120.9, 116.5 (t, J
= 250.6 Hz), 34.3 (t, J = 22.9 Hz), 23.6 (t, J = 4.2 Hz), 22.2, 13.7;"°’F NMR (565 MHz,

CDCls): 6 -105.5; HRMS (ESI) caled for CioH;s0,F, (M+H)" 229.1040, found 229.1037.
180
n-Bu

FF
4a-80

OPh

Compound 4a-"0. Tt was prepared from 1a using H,O'® in place of H,O to give 50.0 mg
of the title compound (87% yield) as a colorless oil; HRMS (APCI) caled for
C1.H;s0"0F, (M+H)" 231.1083, found 231.1082.

CI
I I-BU
%‘k

F F
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Compound 4b. 55.0 mg, 84% yield, colorless oil; '"H NMR (600 MHz, CDCl;): 6
7.41-7.36 (m, 2 H), 7.12-7.11 (m, 2 H), 2.26-2.14 (m, 2 H), 1.57-1.52 (m, 2 H),
1.45-1.41 (m, 2 H), 0.96 (t, J= 7.3 Hz, 3 H); >*C NMR (151 MHz, CDCls): 6 162.6 (t, J =
34.5 Hz), 148.2, 132.2, 129.8, 122.3, 116.4 (t, J = 250.9 Hz), 34.2 (t, J = 22.9 Hz), 23.5 (t,
J =142 Hz), 22.2, 13.7;’F NMR (565 MHz, CDCl3): 6 -105.4; HRMS (APCI) calcd for
C12H140,°°CIE, (M+H) " 263.0650, found 263.0637.

-B
"

FF
4c

Compound 4c. 54.5 mg, 90% vyield, colorless oil; 'H NMR (600 MHz, CDCls): §
7.30-7.27 (m, 1 H), 7.10-7.09 (m, 1 H), 6.96-6.94 (m, 2 H), 2.37 (s, 3 H), 2.25-2.15 (m,
2 H), 1.57-1.53 (m, 2 H), 1.46-1.41 (m, 2 H), 0.96 (t, J = 7.3 Hz, 3 H); °C NMR (151
MHz, CDCl3): § 162.9 (t, J = 34.1 Hz), 149.7, 140.0, 129.4, 127.5, 121.4, 117.8, 116.5 (t,
J =1250.7 Hz), 34.3 (t, J = 23.0 Hz), 23.6 (t, J = 4.2 Hz), 22.2, 21.2, 13.7;"’F NMR (565
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MHz, CDCls): 6 -105.4; HRMS (APCI) caled for C3H70,F, (M+H)™ 243.1197, found
243.1203.

n-C9H19>%kO
FF
4d

Compound 4d. 56.2 mg, 72% yield, colorless oil; 'H NMR (600 MHz, CDCl3): o
7.30-7.27 (m, 1 H), 7.10-7.09 (m, 1 H), 6.96-6.94 (m, 2 H), 2.37 (s, 3H), 2.24-2.14 (m, 2
H), 1.59-1.54 (m, 2 H), 1.43-1.37 (m, 2 H), 1.33-1.25 (m, 10 H), 0.88 (t, J= 7.0 Hz, 3H);
BC NMR (151 MHz, CDCls): 6 162.9 (t, J = 34.1 Hz), 149.7, 140.0, 129.4, 127.5, 121.4,
117.8, 116.5 (t, J = 250.7 Hz), 34.6 (t, J=23.0 Hz), 31.8, 29.3, 29.2, 29.0, 22.6, 21.5 (t, J
= 4.1 Hz), 21.2, 14.1; ’F NMR (565 MHz, CDCls): ¢ -105.4; HRMS (APCI) calcd for
C1sH270,F, (M+H)™ 313.1979, found 313.1983.

@)

Bn%o

F F
4e

Compound 4e. 58.7 mg, 81% vyield, colorless oil; 'H NMR (600 MHz, CDCls): §
7.33-7.30 (m, 2 H), 7.29-7.22 (m, 4 H), 7.10-7.09 (m, 1 H), 6.90-6.89 (m, 2 H),
2.93-2.90 (m, 2 H), 2.57-2.49 (m, 2 H), 2.36 (s, 3 H); °C NMR (151 MHz, CDCl;): ¢
162.6 (t,J=33.8 Hz), 149.7, 140.0, 139.3, 129.4, 128.7, 128.4, 127.5, 126.6, 121.4, 117.8,
115.8 (t, J = 251.3 Hz), 36.4 (t, J = 23.1 Hz), 27.8 (t, J = 4.8 Hz), 21.2; "°F NMR (565
MHz, CDCl3): ¢ -105.9; HRMS (APCI) caled for Ci7H70.F, (M+H)™ 291.1197, found
291.1189.

W’ko
F F
Af

Compound 4f. 40.7 mg, 72% yield, colorless oil, '"H NMR (600 MHz, CDCls): ¢
7.30-7.28 (m, 1 H), 7.11-7.10 (m, 1 H), 6.94-6.92 (m, 2 H), 5.88-5.81 (m, 1 H),
5.39-5.33 (m, 2 H), 3.02-2.95 (m, 2 H), 2.38 (s, 3 H); °C NMR (151 MHz, CDCl;): &
162.3 (t, J = 33.6 Hz), 149.7, 140.1, 129.4, 127.5, 126.9 (t, J = 5.6 Hz), 122.2, 121.4,
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117.8, 115.3 (t, J = 252.2 Hz), 39.3 (t, J = 23.8 Hz), 21.3; "’F NMR (565 MHz, CDCl;): ¢
-105.0; HRMS (APCI) calcd for C,H;30,F, (M+H)" 227.0884, found 227.0877.

O

Compound 49. 46.5 mg, 71% yield, colorless oil; 'H NMR (600 MHz, CDCl3): o
8.22-8.21 (m, 2 H), 7.70-7.64 (m, 1 H), 7.55-7.53 (m, 2 H), 7.27-7.24 (m, 1 H),
7.10-7.05 (m, 3 H), 2.37 (s, 3 H); °C NMR (151 MHz, CDCls): 6 183.2 (t, J = 34.9 Hz),
149.5 (t, J = 2.1 Hz), 140.0, 134.7, 130.5 (t, /= 1.9 Hz), 129.3, 128.7, 126.9, 125.5 (t, J =
6.1 Hz), 122.0, 118.3, 115.7 (t, J = 276.9 Hz), 21.3; "°F NMR (565 MHz, CDCl;): 6 -73.8;
HRMS (APCI) calcd for C;sH;30,F, (M+H)" 263.0884, found 263.0889.

MeO o
T,
P
Compound 4h. 59.1 mg, 81% yield, colorless oil; 'H NMR (600 MHz, CDCl3): o
8.20-8.19 (m, 2 H), 7.25-7.23 (m, 1 H), 7.08-7.06 (m, 3 H), 7.01-6.98 (m, 2 H), 3.90 (s,
3 H), 2.37 (s, 3 H); °C NMR (151 MHz, CDCls): § 181.7 (t, J = 34.7 Hz), 164.8, 149.7 (t,
J=2.0Hz), 139.9, 133.0 (t, J = 2.0 Hz), 129.3, 126.8, 123.9, 121.9, 118.2, 116.0 (t, J =
276.9 Hz), 114.1, 55.6, 21.3; "’F NMR (565 MHz, CDCls): 6 -73.5; HRMS (APCI) calcd

for C1Hy505F> (M+H)" 293.0989, found 293.0979.
O

Ph
%koa

F F
4i

Compound 4i. 36.5 mg, 73% yield, colorless oil; '"H NMR (600 MHz, CDCls): o
7.62-7.61 (m, 2 H), 7.50-7.44 (m, 3 H), 4.29 (q,J= 7.1 Hz, 2 H), 1.29 (t, /= 7.1 Hz, 3 H);
BC NMR (151 MHz, CDCls): 6 164.2 (t, J = 35.3 Hz), 132.8 (t, J=25.5 Hz), 130.9 (t, J =
1.6 Hz), 128.6, 125.4 (t, J = 6.1 Hz), 113.4 (t, J = 252.1 Hz), 63.1, 13.8;"°F NMR (565
MHz, CDCls): 6 -103.9; HRMS (APCI) calcd for CjoH;0.F, (M+H)" 201.0727, found
201.0716.
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Compound 4j. 37.9 mg, 67% yield, colorless oil; '"H NMR (600 MHz, CDCls): o
7.32-7.28 (m, 1 H), 7.11-7.10 (m, 1 H), 6.98-6.97 (m, 2 H), 2.38 (s, 3 H), 1.71-1.58 (m,
1 H), 0.90-0.74 (m, 4 H); °C NMR (151 MHz, CDCls): § 162.8 (t, J = 36.3 Hz), 149.8,
140.0, 129.4, 127.5, 121.5, 117.8, 114.8 (t, J = 249.4 Hz), 21.3, 14.0 (t, /= 27.9 Hz), 1.5 (4,
J=4.0 Hz); ”F NMR (565 MHz, CDCls): 6 -110.1; HRMS (APCI) calcd for C,H30,F,
(M+H)" 227.0884, found 227.0887.

o)
Cy

F F
4k

@)

Compound 4K. 43.6 mg, 65% yield, colorless oil; 'H NMR (600 MHz, CDCl3): o
7.30-7.28 (m, 1 H), 7.10-7.09 (m, 1 H), 6.95-6.94 (m, 2 H), 2.38 (s, 3 H), 2.23-2.19 (m,
1 H), 1.91-1.85 (m, 4 H), 1.76-1.71 (m, 1 H), 1.35-1.21 (m, 5 H); °C NMR (151 MHz,
CDCl): 0 162.9 (t, J = 34.2 Hz), 149.7, 140.0, 129.4, 127.5, 121.5, 117.9, 117.3 (t, J =
252.7 Hz), 42.4 (t,J=21.9 Hz), 25.8, 25.3, 24.8 (t, J = 3.9 Hz), 21.3; "’F NMR (565 MHz,
CDCly): 6 -113.2; HRMS (APCI) caled for C;sH;90,F, (M+H)" 269.1353, found
269.1362.

Et O

n-BuMO

FF
4l

Compound 4l. 31.3 mg, 44% vyield, colorless oil; '"H NMR (600 MHz, CDCls): &
7.31-7.28 (m, 1 H), 7.11-7.09 (m, 1 H), 6.95-6.94 (m, 2 H), 2.38 (s, 3 H), 2.24-2.09 (m,
1 H), 1.74-1.62 (m, 2 H), 1.55-1.41 (m, 3 H), 1.40-1.32 (m, 3 H), 1.03 (t, /= 7.5 Hz, 3
H), 0.93 (t,J= 7.0 Hz, 3 H); °C NMR (151 MHz, CDCl3): & 163.2 (t, J = 34.3 Hz), 149.8,
140.0, 129.4, 127.5, 121.4, 118.4 (t, J = 253.9 Hz), 117.8, 43.9 (t, J = 20.6 Hz), 29.4, 26.6
(t, J=3.6 Hz), 22.9, 21.3, 20.5 (t, J = 4.0 Hz), 13.9, 11.6; "’F NMR (565 MHz, CDCls): §
-109.2; HRMS (APCI) calcd for CisH»30,F> (M+H)Jr 285.1666, found 285.1654.
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General procedure for the synthesis of a-monofluoro-a-amino acids:

0 0
o . BANH,, 1-BUsNI, i-ProNEt Bn%OH
F ClI CH,Clp, RT F NHBn

3e 5a

Compound 5a. To a solution of 3e (76.5 mg, 0.25 mmol) in 2.5 mL of CH,Cl, at room
temperature were added i-ProNEt (32.3 mg, 0.25 mmol), n-BusNI (92.3 mg, 0.25 mmol)
and BnNH; (32.1 mg, 0.3 mmol). After stirring at room temperature for 10 h, the reaction
mixture was quenched with 5 mL of water, extracted with ethyl acetate, washed with brine,
dried over anhydrous Na,SO4 and concentrated. Column chromatography on silica gel
gave 5a as a white solid (58.1 mg, 81% yield), mp: 88-90°C; 'H NMR (600 MHz, CDCls):
0 7.37-7.27 (m, 7 H), 7.20 (m, 3 H), 6.75 (br, 1 H), 4.52-4.50 (m, 2 H), 2.92-2.62 (m, 4
H); °C NMR (151 MHz, CDCls): d 165.6 (d, J = 27.5 Hz), 139.5, 136.9, 128.9, 128.6,
128.4, 127.9, 127.7, 126.4, 108.1 (d, J = 257.2 Hz), 43.7, 41.5 (d, /= 21.2 Hz), 29.6 (d, J
= 2.6 Hz); "’F NMR (565 MHz, CDCLs): 6 -117.9; HRMS (APCI) calcd for C;7H gNO,F

(M") 287.1322, found 287.1342.

O

\ OH

F NHBn
5b

Compound 5b. 41.8 mg, 75% yield, colorless oil; 'H NMR (600 MHz, CDCl3): o
7.37-7.35 (m, 2 H), 7.32-7.26 (m, 3 H), 6.67 (br, 1 H), 5.85-5.73 (m, 1 H), 5.33-5.18 (m,
2 H), 4.51 (d, J=5.8 Hz, 2 H), 3.23-3.03 (m, 2 H); >C NMR (151 MHz, CDCls): § 165.4
(d, J=23.9 Hz), 136.9, 128.8, 128.6 (d, J = 2.7 Hz), 127.9, 127.8, 121.8, 107.3 (d, J =
257.2 Hz), 44.0 (d, J = 21.5 Hz), 43.7; "°F NMR (565 MHz, CDCls): § -118.0; HRMS
(APCI) calced for C,H;sNO,F (M+H)" 224.1087, found 224.1098.
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HRMS Spectra of 3a and 3a-'%0 :

e BEERBE e rEwE Bl L BEEE .S

*+E51 Scan (0,50 min] Frag=135.0V HL-FCL-34d

O

R-Bu OPh

F_Cl
3a

CyzHysCIFO; (M+H)*
Exact Mass: 245.0745

44,3012
! i 50749

2440226

B8

2972686

WIS MIE AWM M2 MU DME BMB 3 M2 Mad

M MR s
ot v, Marss 1 Charges )

F

M2

15

M8

=
=]
-

*APCI Scan (089 ree) Frag=150 OV HL-403-10

180

neBu OPh

F Cl
3a-18o

2462411

Bed.Beb.Bub.Bed

FerF Lk

A Cy2HysCIFO ™0 (M+H)*

175 Exact Mass: 247.0787
15 BN
12

' 2708

s 1
= | |

5626

w7802

82758

| |

Foove ]

MM M M5 ME M7 Mz M0 W m

Coumks v, Mares 1 Chamge i)

S62

W M MM M M6 X 2% 2@ M0 o8

WM M W M W M @




HRMS Spectra of 4a and 4a-'%0 :
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