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1. Reagents and instrumentation

All reagents were used as received from commercial sources without further purification or prepared
as described in the literature. All solvents were dried over 4A molecular sieves before use unless
otherwise stated. Reactions were stirred using Teflon-coated magnetic stirring bars. Analytical TLC
was performed with 0.20 mm silica gel 60F plates with 254 nm fluorescent indicator. TLC plates
were visualized by ultraviolet light or by treatment with a spray of Pancaldi reagent {(NH4)sMo0O4,
Ce(S04)2, H2SO4, H2O} or a solution 0.5% ninhydrin in n-butanol. Chromatographic purification
of products was carried out by flash column chromatography on silica gel (230-400 mesh). Melting
points were determined using a WRX-4 visual melting point apparatus. Both melting points and
boiling points are uncorrected. Infrared spectra were recorded on an IR Affinity-1. NMR spectra
were measured in CDCl; (with TMS as internal standard) or D0 or MeOD on a Bruker AV400 ('H
at 400 MHz, '*C at 100 MHz, '°F at 376 MHz) magnetic resonance spectrometer. High-resolution
mass spectra (HRMS) were recorded on a SYNAPT G2Si High Definition MS System. Chemical
shifts (0) are reported in ppm, and coupling constants (J) are in Hz. The following abbreviations
were used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet.

The HRMS were measured under ESI model (specified in the section of characterization data).



2. Table S1. Reaction optimization of 1a to 2a

NH,OHHCI
mF EtsN WN “OH
B —
Ph F solvent, 40°C  Ph F
1a 2a
entry Solvent Conversion (%)*
1 CH.Cl, 0
2 MeOH 0
3 Toluene 7%
4 DMF 100%
5 MeCN 73%

Reaction conditions: 1a (0.1 mmol), hydroxylamine (0.35 mmol), triethylamine (0.5mmol), solvent (2
mL) at 40°C under nitrogen atmosphere for 3h. “ As 2a is not stable, the conversion rate was used for

reaction optimization.

3. X-ray Structure of 6d




4. Computational Details:

Calculations were performed using the Gaussian 09 software package.'! Structure and energy
optimizations were performed with popular DFT methods. All of geometries were optimized at B3LYP/6-
31+G(d) level of theory, with the SMD solvation model® to account for the solvation effects of N, N-
dimethylformamide. All of the optimized geometries were verified by frequency computations as zero
imaginary frequencies. Single-point energy calculations on the optimized geometries were then evaluated
at B3LYP/6-311++g (2df, 2pd) basis set within the SMD model (N, N-dimethylformamide). The thermal
corrections evaluated from the unscaled vibrational frequencies at the B3LYP/6-31+G(d) level on the
optimized geometries were then added to the B3LYP/6-311++g(2df,2pd) electronic energies to obtain

the free energies. the structural representations were generated with CYLview.
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0
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5 Copies of NMR Spectra
"H NMR (c-MeCN, 400 MHz, 25 °C) of 2a
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1F {IH}NMR (d3-MeCN, 376 MHz, 25 °C) of 2a
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'H NMR (d5-MeCN, 400 MHz, 25 °C) of 2a’
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19F {'H}NMR (ds-MeCN, 376 MHz, 25 °C) of 2a’
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'H NMR (d5-MeCN, 400 MHz, 25 °C) of 2b
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1F {IH}NMR (d3-MeCN, 376 MHz, 25 °C) of 2b
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19F {IH} NMR (d5-MeCN, 376 MHz, 25 °C) of 2b’
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'H NMR (d5-MeCN, 400 MHz, 25 °C) of 2¢
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1F {IH}NMR (d3-MeCN, 376 MHz, 25 °C) of 2¢
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'H NMR (CDCls, 400 MHz, 25 °C) of 4a
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'H NMR (CDCls, 400 MHz, 25 °C) of 6a
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'H NMR (CDCls, 400 MHz, 25 °C) of 6b
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19F {'H} NMR (ds-MeCN, 376 MHz,
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'H NMR (CDCls, 400 MHz, 25 °C) of 6d
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'H NMR (CDCls, 400 MHz, 25 °C) of 6f
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'H NMR (CDCls, 400 MHz, 25 °C) of 6g
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'H NMR (CDCls, 400 MHz, 25 °C) of 6h
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'H NMR (CDCls, 400 MHz, 25 °C) of 6i
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'H NMR (CDCls, 400 MHz, 25 °C) of 7b
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'H NMR (CDCls, 400 MHz, 25 °C) of 7¢

\ 7.40
L 7.40
L7.40
7.40
£33

L
L

4.22

L 18000

L 17000

L 16000

L 15000

L 14000

L 13000

L 12000

L 11000

L 10000

L 9000

L8000

L 7000

L 6000

L 4000

L3000

L 2000

L 1000

2,02

L1000

T T T T T T T
10.0 9.5 9.0 8.5 8.0 7
£1 (ppm)

125.8
125.8
99.5

“@

o

Q
—

L 127.3
L 127.1

L
L

— 170.0
63.6
34.8
33.6

2
30.1

7.0 6.5 6.0 5.5 5.0 4.5

T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100
£1 (ppm)

31

L 7000

L 6000

L 5000

L 4500

L 4000

L 3500

L 3000

L 2000

L 1500

L 1000

L 500




Rl AT S S R B s B o B o B o B - I~ Bt =] -
N N R A R s | =)
[ N N N T T O S N T o o S S ] <
Y £ 12000
=
I 11000
£ 10000
| 9000
B
Br
7d k7000
L 6000
k- 4000
£ 3000
|
| 2000
[ |
Il
L 1000
Lo
R
—<S <
SRR k- ~1000
T T T T T T T T T T T T
10.0 9. 9.0 8 8.0 7.0 5. 1 1.0 2. Lo o .0 0.5
f1 (ppm)
13C NMR (CDCl3, 100 MHz, 25 °C) of 7d
( 3, z, 0
a4 < QAL ARY RN [-2800
S @ R =R BN =] “@ N
o ° e enn oA =3 [\
- = RARARNCERLIBM IR0 JRA N o
I I S I 2600
L 2400
k2200
£ 2000
| N L 1800
Br 7d L 1600
L 1400
L 1200
L 1000
k800
k600
k400
k200
Lo
L 200
T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 60 50 40 30 20 10
£1 (ppm)

32



'H NMR (CDCls, 400 MHz, 25 °C) of 7e
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'H NMR (CDCls, 400 MHz, 25 °C) of 7f
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