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l. General

Unless otherwise stated, all experiments were carried out under air atmosphere. The reagents and
solvents were purchased from commercial suppliers and used without further purification unless noted.
'H NMR and **C NMR spectra were obtained on a Bruker AVANCE I11 500 instrument in CDCl; using
TMS as an internal standard, operating at 500 MHz and 126 MHz, respectively. Chemical shifts (o) are
expressed in ppm and coupling constants J are given in Hz. For CDCl; solutions, the chemical shifts
are reported as parts per million (ppm) to residual protium or carbon of the solvents; CHCI; 6 H (7.26
ppm) and CDCl; §C (77.03 ppm); *F NMR spectra were recorded on a Bruker AVANCE III or
Ascend400. Multiplicities are reported using the following abbreviations: s = singlet, d = doublet, t =
triplet, q = quartet, dd = doublet of doublets, td = triplet of doublets, ddd = doublet of doublet of
doublets, m = multiplet. GC experiments were carried out using Agilent 7890B GC. GC-MS
experiments that used dodecane as an internal standard were performed with a Thermo DSQ I, Trace
GC Ultra. High resolution mass spectra (HRMS (ESI-TOF)) were obtained on an Agilent 6545 Q-TOF
LCMS spectrometer equipped with an ESI source.
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I1. Preparation and characterization of the starting materials

Substrates used in this paper:
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Ketones for substrates 1a, 1q, 1r, 1s, 1t, 1u, 1v, 1w, 1x and Stantoin-DGs are commercially available.
Ketones for substrates 1b, 1c, 1d, 1e, 1f, 1g, 1h, 1i, 1j, 1k, 1l and 1m were synthesized following the
literature procedures.’ Ketones for substrates 1n, 10 and 1p were synthesized following the literature
procedures.” Ketone for substrate 4-DGs was synthesized following the literature procedure.®
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Scheme S1. Synthetic route for the oxime substrates

Step 1: The alkanone-3-iminooxy-2-acetic acids were prepared according to the literature.’ Ketone (3.0
mmol, 1.0 equiv.) and aminooxyacetic acid hemihydrochloride (0.50 g, 3.9 mmol, 1.3 equiv.) were
weighed into an oven dried 50 mL round bottom flask. Then pyridine (5 mL) was added and the
mixture was stirred at 70 °C for 4 h. Upon completion, most pyridine was evaporated under vacuum.
The resulting mixture was diluted with EtOAc (50 mL) and washed successively with water (30 mL)
for three times and diluted HCI aqueous solution (50 mL, ca. 0.03 M). The organic phase was dried
with anhydrous MgSO, and the solvent was removed under vacuum. The pure compounds were
obtained in good yields for all cases without chromatography and used for next step directly. (Ketones
for substrates 1m, 1q, 1r, 1u, Stantoin-DGs and 4-DGs were stirred at 100 °C for 8 h)

Step 2: The amidation process was proceeded according to the literature.*
Alkanone-3-iminooxy-2-acetic acid obtained in the previous step was dissolved in CH,Cl, (20 mL)
under stirring at 0 °C, oxalyl chloride (0.46 g, 3 mmol, 1.2 equiv.) was added dropwise followed by
two drops of DMF. The mixture was allowed to warm to room temperature and stirred for 3 h. Upon
completion, the solvent and excess oxalyl chloride were removed under reduced pressure. The residue
was dissolved in toluene (20 mL) and amine (3 mmol, 1.0 equiv.) was then added. Then the mixture
was stirred under the room temperature for 2 h. After cooled down to room temperature, the mixture
was concentrated in vacuo and purified by flash column chromatography on silica gel to afford the final
oxime ether product (Substrates of DG-2 and DG-3 were stirred and refluxed for 3 h after the toluene
was added.)

(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-cyclobutyl-3-fluoro-2,2-dimethylpropylidene)amino
Yoxy)acetamide (DG-2): Colorless solid; R;= 0.57 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz,
CDCl3) & 7.79 (s, 1H), 4.68 (s, 2H), 1.94 (s, 3H), 1.16 (s, 9H); *C NMR (126 MHz, CDCl5) & 169.3,
167.9, 143.9-1435 (m), 142.0-141.5 (m), 140.3-139.8 (m), 139.1-138.7 (m), 136.9-136.6 (m),
112.5-111.3 (m), 72.3, 37.5, 27.5, 11.0; HRMS (ESI-TOF) m/z: [M+Na]* Calcd. for C1sH;sFsN,O,Na
361.0951, found: 361.0952.
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(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-cyclobutyl-3-fluoro-2,2-dimethylpropylidene)amino
Yoxy)acetamide (DG-3): Colorless solid; R; = 0.73 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz,
CDCly) & 7.95 (s, 1H), 1.92 (s, 3H), 1.57 (s, 6H), 1.15 (s, 9H); *C NMR (126 MHz, CDCly) & 174.4,
166.7, 143.9-143.5 (m), 142.0-141.5 (m), 141.8-141.6 (m), 139.1-138.5 (m), 137.0-136.5 (m),
112.5-112.0 (m), 82.7, 37.8, 27.5, 24.4, 10.8; HRMS (ESI-TOF) m/z: [M+Na]® Calcd. for
C1sH19FsN,0,Na 389.1264, found: 389.1268.

(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-cyclobutyl-3-fluoro-2,2-dimethylpropylidene)amino
Yoxy)acetamide (DG-4): Colorless solid; R; = 0.54 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz,
CDCl3) 6 8.24 (s, 1H), 7.18-7.09 (m, 2H), 6.57 (tt, J = 8.9, 2.3 Hz, 1H), 4.59 (s, 2H), 1.95 (s, 3H), 1.16 (s,
9H); *C NMR (126 MHz, CDCls) & 169.0, 167.7, 163.2 (dd, J = 246.5, 14.6 Hz), 139.5 (t, J = 13.3 Hz),
103.0-102.5 (m), 99.6 (t, J = 25.6 Hz), 72.6, 37.5, 27.6, 11.0; HRMS (ESI-TOF) m/z: [M+Na]" Calcd.
for C14H15F2N,0,Na 307.1234, found: 307.1235.
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(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-cyclobutyl-3-fluoro-2,2-dimethylpropylidene)amino

Yoxy)acetamide (DG-5): Colorless solid; R = 0.58 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz,
CDCly) & 8.47 (s, 1H), 8.03 (s, 2H), 7.63 (s, 1H), 4.64 (s, 2H), 1.98 (s, 3H), 1.17 (s, 9H); *C NMR
(126 MHz, CDCls) & 169.3, 168.0, 138.8, 132.5 (q, J = 33.6 Hz), 123.1 (q, J = 272.7 Hz), 119.5-119.4
(m), 117.7-117.6 (m), 72.6, 37.6, 27.6, 11.1; HRMS (ESI-TOF) m/z: [M+Na]® Calcd. for
CisH1gFgN,0,Na 407.1170, found: 407.1168.
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(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-cyclobutyl-3-fluoro-2,2-dimethylpropylidene)amino

)oxy)acetamide (DG-6): Colorless solid; R; = 0.47 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz,
CDCl3) 8 8.10 (s, 1H), 7.53 (d, J = 7.6 Hz, 2H), 7.35 (t, J = 8.0 Hz, 2H), 7.14 (t, J = 7.4 Hz, 1H), 4.62
(s, 2H), 1.96 (s, 3H), 1.16 (s, 9H); *C NMR (126 MHz, CDCl;) & 168.6, 167.0, 137.3, 129.0, 124.4,
119.8, 72.8, 37.4, 27.6, 10.9; HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C;4,H,,N,0O,Na 271.1422,
found: 271.1423.
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(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-cyclobutyl-3-fluoro-2,2-dimethylpropylidene)amino
Yoxy)acetamide (DG-7): Colorless solid; R; = 0.51 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz,
CDClg) 8 7.97 (s, 1H), 7.16 (s, 2H), 6.78 (s, 1H), 4.61 (s, 2H), 2.32 (s, 6H), 1.96 (s, 3H), 1.16 (s, 9H);

BBC NMR (126 MHz, CDCl5) & 168.5, 166.8, 138.7, 137.1, 126.2, 117.6, 72.8, 37.4, 27.6, 21.3, 10.9;
HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C1H,4N,0,Na 299.1735, found: 299.1737.

(E)-N-(4-(tert-butyl)phenyl)-2-(((3,3-dimethylbutan-2-ylidene)amino)oxy)acetamide (DG-8):
Colorless solid; R; = 0.60 (petroleum ether-EtOAc = 5:1); ‘H NMR (500 MHz, CDCls) & 8.05 (s, 1H),
7.45(d, J = 8.7 Hz, 2H), 7.37 (d, J = 8.7 Hz, 2H), 4.62 (s, 2H), 1.96 (s, 3H), 1.32 (5, 9H), 1.16 (s, 9H); **C
NMR (126 MHz, CDCls) 6 168.6, 166.8, 147.4, 134.6, 125.8, 119.7, 72.8, 37.4, 34.4, 31.3, 27.6, 10.9;
HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C,gH,sN,0,Na 327.2048, found: 327.2052.

(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-cyclobutyl-3-fluoro-2,2-dimethylpropylidene)amino
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)oxy)acetamide (DG-9): Colorless solid; R; = 0.32 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz,
CDCl5) 6 8.06 (s, 1H), 6.76 (s, 2H), 6.26 (s, 1H), 4.60 (s, 2H), 3.79 (s, 6H), 1.95 (s, 3H), 1.15 (s, 9H); °C
NMR (126 MHz, CDCls) 6 168.8, 167.1, 161.1, 139.0, 98.1, 96.7, 72.8, 55.4, 37.4, 27.6, 10.9; HRMS
(ESI-TOF) m/z: [M+Na]" Calcd. for C;6H,,N,0,Na 331.1634, found: 331.1636.

S
L.

(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-cyclobutyl-3-fluoro-2,2-dimethylpropylidene)amino
)oxy)acetamide (DG-10): Colorless solid; Ry = 0.51 (petroleum ether-EtOAc = 5:1); *H NMR (500
MHz, CDCl3) & 8.69 (s, 1H), 8.46 (dd, J = 8.0, 1.6 Hz, 1H), 7.06 (td, J = 7.9, 1.6 Hz, 1H), 6.98 (td, J = 7.7,
1.1 Hz, 1H), 6.89 (dd, J = 8.1, 1.2 Hz, 1H), 4.65 (s, 2H), 3.85 (s, 3H), 1.99 (s, 3H), 1.15 (s, 9H); *C NMR

(126 MHz, CDCls) 6 168.5, 166.2, 147.9,127.2, 123.7, 121.1, 119.5, 110.0, 73.0, 55.6, 37.3, 27.4, 10.7,
HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for Cy5H,,N,03Na 301.1528, found: 301.1529.

i

(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-cyclobutyl-3-fluoro-2,2-dimethylpropylidene)amino
Yoxy)acetamide (DG-11): Colorless solid; R; = 0.49 (petroleum ether-EtOAc = 5:1); *H NMR (500
MHz, CDCl3) & 10.60 (s, 1H), 8.86-8.81 (m, 1H), 8.74 (dd, J = 4.2, 1.6 Hz, 1H), 8.15 (d, J = 9.8 Hz, 1H),
7.57-7.49 (m, 2H), 7.44 (dd, J = 8.3, 4.2 Hz, 1H), 4.79 (s, 2H), 2.17 (s, 3H), 1.14 (s, 9H); *C NMR (126
MHz, CDCls) 5 169.4, 166.5, 148.0, 138.7, 136.2, 134.1, 128..0, 127.3, 121.7, 121.5, 116.4, 73.2, 37 4,
27.4,11.0; HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C;H,;N;0,Na 322.1531, found: 322.1534.

(E)-N-(4-(tert-butyl)phenyl)-2-(((3,3-dimethyl-4-phenylbutan-2-ylidene)amino)oxy)acetamide
(1b): Colorless solid; R; = 0.46 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl;) & 7.91 (s,
1H), 7.35 (d, J = 8.8 Hz, 2H), 7.31 (d, J = 8.8 Hz, 2H), 7.23 (t, J = 7.3 Hz, 2H), 7.16 (t, J = 7.3 Hz, 1H),
7.09 (d, J=6.9 Hz, 2H), 4.57 (s, 2H), 2.79 (s, 1H), 2.03 (s, 3H), 1.33 (5, 9H), 1.15 (s, 6H); *C NMR (126
MHz, CDCl;) 5 168.6, 165.6, 147.5, 137.8, 134.5, 130.2, 127.9, 126.4, 125.8, 119.9, 72.8, 46.2, 41.7,
34.4, 31.4, 25.4, 11.8; HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C»,H3,N,0,Na 403.2361, found:
403.2365.

S7



NH
o)\

O.
N

Ph\)w<
(E)-N-(4-(tert-butyl)phenyl)-2-(((3,3-dimethyl-1-phenylbutan-2-ylidene)amino)oxy)acetamide (1c):
Colorless solid; R; = 0.59 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl3) & 7.54 (s, 1H),
7.35(t, J=7.5 Hz, 2H), 7.33-7.30 (m, 2H), 7.27-7.23 (m, 3H), 7.20 (d, J = 8.7 Hz, 2H), 4.63 (s, 2H), 3.84
(s, 2H), 1.32 (s, 9H), 1.21 (s, 9H); °C NMR (126 MHz, CDCl,) & 167.9, 167.0, 147.4, 137.1, 134.4,

128.8, 127.9, 126.4, 125.6, 119.9, 73.0, 37.8, 34.4, 32.1, 31.4, 28.1; HRMS (ESI-TOF) m/z: [M+Na]"
Calcd. for C,4H3,N,O,Na 403.2361, found: 403.2369.

(E)-N-(4-(tert-butyl)phenyl)-2-(((3,3-dimethyl-1-(naphthalen-2-yl)butan-2-ylidene)amino)oxy)ace

tamide (1d): Colorless solid; R; = 0.61 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl5) &
7.61-7.54 (m, 4H), 7.49-7.42 (m, 3H), 7.40-7.35 (m, 1H), 7.33 (d, J = 8.3 Hz, 2H), 7.20-7.15 (m, 2H),
7.12-7.05 (m, 2H), 4.67 (s, 2H), 3.87 (s, 2H), 1.26 (s, 9H), 1.26 (s, 9H); *C NMR (126 MHz, CDCl;) &
167.8, 166.6, 147.3, 140.4, 139.3, 136.2, 134.2, 128.7, 128.4, 127.5, 127.3, 127.0, 125.6, 119.9, 73.2,

37.8,34.3,31.8, 31.3, 28.0; HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C,5H3,N,0,Na 497.2674, found:
497.2674.

(E)-N-(4-(tert-butyl)phenyl)-2-(((2,2-dimethyl-1-phenylpropylidene)amino)oxy)acetamide  (1e):
Colorless solid; R; = 0.59 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCls) & 7.66 (s, 1H),
7.54-7.49 (m, 2H), 7.49-7.43 (m, 1H), 7.37 (s, 4H), 7.18- 7.12 (m, 2H), 4.61 (s, 2H), 1.34 (s, 9H), 1.22 (s,
9H); ®*C NMR (126 MHz, CDCl5) 3 169.0, 167.7, 147.3, 134.6, 134.1, 128.3,128.1, 127.0, 125.8, 119.3,
72.9,37.5,34.3,31.3, 28.1; HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C,3H3oN,0,Na 389.2205, found:
389.2205.
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(E)-N-(4-(tert-butyl)phenyl)-2-(((1-(4-iodophenyl)-2,2-dimethylpropylidene)amino)oxy)acetamide
(1): Colorless solid; R; = 0.70 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCls) & 7.85 (d, J
=8.3 Hz, 2H), 7.58 (s, 1H), 7.41-7.32 (m, 4H), 6.90 (d, J = 8.3 Hz, 2H), 4.58 (s, 2H), 1.33 (s, 9H), 1.20 (s,
9H); *C NMR (126 MHz, CDCl3) 6 168.2, 167.4, 147.5, 137.5, 134.5, 133.4, 128.9, 125.9, 119.4, 94.1,
72.9, 37.5, 34.4, 31.4, 28.1; HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for CysHyIN,O;Na 515.1171,

found: 515.1175.
NH

)

XY K

(E)-N-(4-(tert-butyl)phenyl)-2-(((1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-2,2-dimethylpropyliden
e)amino)oxy)acetamide (1g): Colorless solid; R = 0.43 (petroleum ether-EtOAc = 5:1); *H NMR (500
MHz, CDCl3) & 7.75 (s, 1H), 7.42 (d, J = 8.7 Hz, 2H), 7.37 (d, J = 8.8 Hz, 2H), 6.99 (d, J = 8.2 Hz, 1H),
6.67 (d, J = 1.9 Hz, 1H), 6.60 (dd, J = 8.2, 2.0 Hz, 1H), 4.61 (s, 2H), 4.33 (s, 4H), 1.33 (s, 9H), 1.19 (s,
9H); ®C NMR (126 MHz, CDCl5) § 168.5, 167.9, 147.3, 143.5, 134.7,126.9, 125.8,120.1, 119.3, 117.3,
116.1, 72.9, 64.4, 37.7, 34.4, 31.4 , 28.2; HRMS (ESI-TOF) m/z: [M+Na]* Calcd. for CpsH3,N,0O4Na
447.2260, found: 447.2260.

(E)-N-(4-(tert-butyl)phenyl)-2-(((2,2-dimethyl-1-(thiophen-3-yl)propylidene)amino)oxy)acetamid
e (1h): Colorless solid; R; = 0.68 (petroleum ether-EtOAc = 5:1); "H NMR (500 MHz, CDCl3) § 7.68 (s,
1H), 7.49 (dd, J = 4.9, 2.9 Hz, 1H), 7.37 (s, 4H), 7.18 (dd, J = 2.9, 1.2 Hz, 1H), 7.00 (dd, J = 4.9, 1.2 Hz,
1H), 4.62 (s, 2H), 1.33 (s, 9H), 1.21 (s, 9H); *C NMR (126 MHz, CDCls) & 167.6, 165.4, 147.4, 134.5,
132.8, 127.4, 125.8, 125.6, 122.4, 119.4, 72.8, 37.6, 34.3, 31.3, 28.1; HRMS (ESI-TOF) m/z: [M+Na]"
Calcd. for C,;H,5N,0,SNa 395.1769, found: 395.1769.
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N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-cyclobutyl-2,2-dimethylpropylidene)amino)oxy)acetami
de (1i): Colorless solid; R; = 0.71 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCls) (major
isomer) 8 8.55 (d, J = 10.1 Hz, 1H), 8.02 (s, 2H), 7.62 (s, 1H), 4.64 (s, 2H), 3.45 (p, J =9.2 Hz, 1H), 2.72
(pd, J=9.5,2.3 Hz, 2H), 2.28-2.20 (m, 2H), 2.11-1.95 (m, 2H), 1.16 (s, 9H); *H NMR (500 MHz, CDCl5)
(minor isomer) & 8.55 (d, J = 10.1 Hz, 1H), 8.02 (s, 2H), 7.62 (s, 1H), 4.65 (s, 2H), 3.26 (p, J = 8.4 Hz,
1H), 2.72 (pd, J = 9.5, 2.3 Hz, 2H), 2.28-2.20 (m, 2H), 2.11-1.95 (m, 2H), 1.32 (s, 9H); °C NMR (126
MHz, CDCI3) (major isomer) & 170.9, 169.4, 138.9, 132.5 (q, J = 33.5 Hz), 123.1 (q, J = 272.8 Hz),
119.4-119.2 (m), 117.7-117.5 (m), 72.8, 38.3, 35.2, 27.8, 27.4, 19.1; *C NMR (126 MHz, CDCl5)
(minor isomer) & 170.9, 170.1, 138.9, 132.5 (q, J = 33.5 Hz), 123.1 (q, J = 272.8 Hz), 119.3, 117.7-117.5
(m), 72.9, 38.8, 37.7, 28.0, 27.4, 18.0; HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C1gH,,FsN,O,Na
447.1483, found: 447.1484.

N-(4-(tert-butyl)phenyl)-2-((((1E,3E)-4,4-dimethyl-1-phenylpent-1-en-3-ylidene)amino)oxy)aceta
mide (1j): Colorless solid; R; = 0.57 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl5) § 8.03
(s, 1H), 7.53 (d, J = 8.5 Hz, 2H), 7.47-7.41 (m, 2H), 7.41-7.35 (m, 4H), 7.35-7.32 (m, 2H), 6.71 (d, J =
16.8 Hz, 1H), 4.71 (s, 2H), 1.31 (s, 9H), 1.28 (s, 9H); *C NMR (126 MHz, CDCl;) § 168.2, 163.8, 147.5,
139.7, 136.3, 134.6, 129.1, 128.9, 127.0, 125.9, 119.6, 116.6, 73.3, 37.8, 34.4, 31.4, 28.8; HRMS
(ESI-TOF) m/z: [M+Na]" Calcd. for CsH3,N,O,Na 415.2361, found: 415.2367.

ethyl
(E)-3-((2-((3,5-bis(trifluoromethyl)phenyl)amino)-2-oxoethoxy)imino)-4,4-dimethylpentanoate
(1k): Colorless solid; R; = 0.47 (petroleum ether-EtOAc = 5:1); *"H NMR (500 MHz, CDCls) § 9.56 (s,
1H), 8.41 (s, 2H), 7.59 (s, 1H), 4.71 (s, 2H), 4.27 (q, J = 7.2 Hz, 2H), 3.51 (5, 2H), 1.34 (t, = 7.1 Hz, 3H),
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1.13 (s, 9H); BC NMR (126 MHz, CDCl3) 6 170.5, 169.7, 161.7, 139.9, 132.1 (q, J = 33.1 Hz), 123.3 (q,
J =272.7 Hz), 119.6-119.4 (m), 117.1-116.9 (m), 73.2, 62.2, 37.4, 31.4, 27.1, 14.0; HRMS (ESI-TOF)
m/z: [M+Na]" Calcd. for CyH,,FsN,0,Na 479.1381, found: 479.1381.

O.
N
%
(e} OEt

ethyl  (E)-3-((2-((4-(tert-butyl)phenyl)amino)-2-oxoethoxy)imino)-2,2-dimethylbutanoate  (1I):
Colorless solid; R = 0.50 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl;) § 7.93 (s, 1H),
7.46 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 4.66 (s, 2H), 4.18 (q, J = 7.1 Hz, 2H), 1.95 (s, 3H), 1.41
(s, 6H), 1.32 (s, 9H), 1.25 (t, J = 7.1 Hz, 3H); *C NMR (126 MHz, CDCl;) § 174.6, 168.2, 161.7, 147.5,
134.6, 125.8, 119.8, 73.0, 61.2, 49.1, 34.4, 31.3, 23.1, 14.1, 12.6; HRMS (ESI-TOF) m/z: [M+Na]*
Calcd. for CyoH3N,0O,Na 385.2103, found: 385.2106.

CF;

F3C/©\NH

ethyl
(E)-2-((2-((3,5-bis(trifluoromethyl)phenyl)amino)-2-oxoethoxy)imino)-1-methylcyclohexane-1-car
boxylate (1m): Colorless solid; R; = 0.50 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCls) &
8.39 (s, 1H), 8.21 (s, 2H), 7.61 (s, 1H), 4.77-4.62 (m, 2H), 4.22 (q, J = 7.1 Hz, 2H), 3.34-3.22 (m, 1H),
2.51-2.37 (m, 1H), 2.01-1.99 (m, 1H), 1.82-1.84 (m, 1H), 1.53-1.41 (m, 3H), 1.38 (s, 3H), 1.27 (t, J=7.1
Hz, 3H); *C NMR (126 MHz, CDCl3) § 174.9, 169.5, 164.2, 139.0, 132.3 (q, J = 33.4 Hz), 123.2 (q, J =
272.7 Hz), 119.9-119.7 (m), 117.6-117.3 (m), 72.7, 61.5, 50.1, 37.2, 25.1, 24.1, 22.8, 22.7, 14.1; HRMS
(ESI-TOF) m/z: [M+Na]" Calcd. for CyH.,FsN,O,Na 491.1381, found: 491.1390.

NH

(0]

O\N

I
ACO/\/\)W<

(E)-5-((2-((4-(tert-butyl)phenyl)amino)-2-oxoethoxy)imino)-6,6-dimethylheptyl  acetate  (1n):
Yellow oil; Ry = 0.29 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl5) & 8.02 (s, 1H), 7.43 (d,
J=8.7Hz, 2H), 7.36 (d, J = 8.7 Hz, 2H), 4.60 (s, 2H), 4.13 (t, J = 6.4 Hz, 2H), 2.42-2.34 (m, 2H), 2.02 (s,
3H), 1.75 (p, J = 6.9, 6.3 Hz, 2H), 1.71-1.63 (m, 2H), 1.31 (s, 9H), 1.16 (s, 9H); *C NMR (126 MHz,
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CDClg) 6 171.1, 169.6, 168.5, 147.5, 134.6, 125.9, 119.6, 72.9, 63.7, 37.7, 34.3, 31.3, 29.2, 27.7, 26.1,
23.4,20.9; HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C,3H3sN,0,Na 427.2573, found: 427.2577.

(E)-N-(4-(tert-butyl)phenyl)-2-(((7-(1,3-dioxoisoindolin-2-yl)-2,2-dimethylheptan-3-ylidene)amino
)oxy)acetamide (10): Colorless solid; Ry = 0.29 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz,
CDCls) 5 8.03 (s, 1H), 7.79 (dd,  =5.4, 3.1 Hz, 2H), 7.68 (dd, J = 5.5, 3.0 Hz, 2H), 7.46 (d, J = 8.7 Hz,
2H), 7.36 (d, J = 8.7 Hz, 2H), 4.50 (s, 2H), 3.75 (t, J = 7.1 Hz, 2H), 2.47-2.35 (m, 2H), 1.83 (p, J = 7.3 Hz,
2H), 1.69-1.59 (m, 2H), 1.31 (s, 9H), 1.13 (s, 9H); *C NMR (126 MHz, CDCl3) & 169.3, 168.5, 168.4,
147.3, 134.7, 133.9, 131.9, 125.8, 123.1, 119.6, 72.8, 37.6, 37.2, 34.3, 31.3, 28.9, 27.7, 26.1, 23.8;
HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C,oH37N30,Na 514.2682, found: 514.2681.

(E)-N-(4-(tert-butyl)phenyl)-2-(((7-chloro-2,2-dimethylheptan-3-ylidene)amino)oxy)acetamide

(1p): Colorless solid; R; = 0.53 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCls) & 8.01 (s,
1H), 7.45 (d, J = 8.7 Hz, 2H), 7.37 (d, J = 8.7 Hz, 2H), 4.61 (s, 2H), 3.61 (t, J = 6.4 Hz, 2H), 2.41-2.35 (m,
2H), 1.90 (p, J = 6.7 Hz, 2H), 1.83-1.73 (m, 2H), 1.32 (s, 9H), 1.17 (s, 9H); *C NMR (126 MHz, CDCl,)
8 169.5, 168.5, 147.5, 134.6, 125.9, 119.7, 72.9, 44.4, 37.7, 34.4, 32.9, 31.4, 27.8, 25.7, 24.2; HRMS

(ESI-TOF) m/z: [M+Na]" Calcd. for CyH33CIN,O,Na 403.2128, found: 403.2131.
CF3

FoC” i “NH
o)\

o

o

N-(3,5-bis(trifluoromethyl)phenyl)-2-((((1R,4S)-1,3,3-trimethylbicyclo[2.2.1]heptan-2-ylidene)ami
no)oxy)acetamide (1q): Colorless solid; R; = 0.64 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz,
CDCls) (major isomer) & 8.50 (s, 1H), 8.01 (s, 2H), 7.63 (s, 1H), 4.58 (s, 2H), 1.92 (s, 1H), 1.87-1.83 (m,
1H), 1.78 (dd, J = 10.3, 1.9 Hz, 1H), 1.68-1.63 (m, 2H), 1.47-1.41 (m, 2H), 1.40 (s, 3H), 1.37 (s, 3H),
1.24 (s, 3H): **C NMR (126 MHz, CDCl5) (major isomer) & 176.8, 169.5, 138.9, 132.5 (q, J = 33.6 Hz),
123.1 (q, J = 272.7 Hz), 119.3-119.1 (m), 117.8-117.6 (m), 72.8, 50.8, 48.6, 45.1, 43.4, 34.4, 25.2, 23.6,
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22.9, 17.0; HRMS (ESI-TOF) m/z: [M+Na]* Calcd. for CxoH,,FsN,O,Na 459.1483, found: 459.1488.

N-(3,5-bis(trifluoromethyl)phenyl)-2-((((1R,4R,E)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-ylidene)a
mino)oxy)acetamide (1r): Colorless solid; R; = 0.50 (petroleum ether-EtOAc = 5:1); *H NMR (500
MHz, CDCls) 6 8.42 (s, 1H), 8.02 (s, 2H), 7.63 (s, 1H), 4.62 (d, J = 3.9 Hz, 2H), 2.64 (dt, J = 18.1, 3.8 Hz,
1H), 2.14 (d, J = 18.1 Hz, 1H), 2.01 (t, J = 4.4 Hz, 1H), 1.96-1.88 (m, 1H), 1.80 (td, J = 12.3, 4.1 Hz, 1H),
1.50-1.45 (m, 1H), 1.33-1.28 (m, 1H), 1.03 (s, 3H), 0.97 (s, 3H), 0.86 (s, 3H); *C NMR (126 MHz,
CDCl3) 6 173.5, 169.3, 138.8, 132.5 (q, J = 33.5 Hz), 123.1 (q, J = 272.7 Hz), 119.4-119.3 (m),
117.8-117.6 (m), 72.6, 52.6, 48.4, 43.7, 34.2, 32.8, 27.2, 19.4, 18.4, 11.1; HRMS (ESI-TOF) m/z:
[M+Na]"* Calcd. for C,oH»,FsN,O,Na 459.1483, found: 459.1486.

CF3

N-(3,5-bis(trifluoromethyl)phenyl)-2-(((2,4-dimethylpentan-3-ylidene)amino)oxy)acetamide (1s):
Colorless solid; R; = 0.64 (petroleum ether-EtOAc = 5:1); ‘H NMR (500 MHz, CDCls) & 8.42 (s, 1H),
8.01 (s, 2H), 7.63 (s, 1H), 4.61 (s, 2H), 3.22-3.14 (m, 1H), 2.67-2.58 (m, 1H), 1.25 (d, J = 7.1 Hz, 6H),
1.16 (d, J = 6.8 Hz, 6H); *C NMR (126 MHz, CDCl,) & 173.1, 169.4, 138.8, 132.5 (q, J = 33.5 Hz),
123.0 (g, J = 272.8 Hz), 119.3-119.2 (m), 117.8-117.6 (m), 72.7, 31.3, 28.7, 21.2, 19.1; HRMS (ESI-TOF)
m/z: [M+Na]" Calcd. for Cy;H,FsN,O,Na 421.1327, found: 421.1328.

CF3

F3C” i “NH
o
O.
)lNﬁ/

(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((3-methylbutan-2-ylidene)amino)oxy)acetamide  (1t):
Colorless solid; R; = 0.53 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCls) & 8.29 (s, 1H),
7.96 (s, 2H), 7.55 (s, 1H), 4.54 (s, 2H), 2.53-2.44 (m, 1H), 1.88 (s, 3H), 1.06 (d, J = 6.9 Hz, 6H); **C
NMR (126 MHz, CDCl,) & 169.2, 166.3, 138.7, 133.5 (q, J = 34.4 Hz), 123.1 (g, J = 274.2 Hz),
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119.5-119.4 (m), 117.8-117.7 (m), 72.5, 34.5, 19.7, 12.1; HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for
C15H16FsN,0,Na 393.1014, found: 393.1019.

CFs
F30/©\NH
0
(ON
N

o
(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((2-methylcyclohexylidene)amino)oxy)acetamide  (1u):
Colorless solid; R; = 0.57 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl;) & 8.46 (s, 1H),
8.05 (s, 2H), 7.63 (s, 1H), 4.62 (s, 2H), 3.12-3.00 (m, 1H), 2.43-2.36 (m, 1H), 2.13-2.07 (m, 1H),
1.98-1.89 (m, 1H), 1.88-1.79 (m, 2H), 1.62-1.48 (m, 2H), 1.43-1.31 (m, 1H), 1.13 (d, J = 6.7 Hz, 3H); **C
NMR (126 MHz, CDCl,) & 169.4, 167.3, 138.8, 132.5 (q, J = 33.5 Hz), 123.1 (g, J = 272.6 Hz),
119.5-119.4 (m), 118.0-117.3 (m), 72.5, 37.2, 35.6, 26.3, 24.9, 24.2, 16.9; HRMS (ESI-TOF) m/z:

[M+Na]"* Calcd. for Cy7;H15FgN,0O,Na 419.1170, found: 419.1173.
CF3

F3C/©\NH

(0]

O.
N

0
(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-cyclohexylethylidene)amino)oxy)acetamide (1v):
Colorless solid; R; = 0.56 (petroleum ether-EtOAc = 5:1); ‘H NMR (500 MHz, CDCls) & 8.41 (s, 1H),
8.04 (s, 2H), 7.63 (s, 1H), 4.62 (s, 2H), 2.26-2.19 (m, 1H), 1.96 (s, 3H), 1.84-1.77 (m, 4H), 1.40-1.26 (m,
5H), 1.26-1.16 (m, 1H); *C NMR (126 MHz, CDCl5) & 169.2, 165.7, 138.8, 132.43 (q, J = 33.5 Hz),
123.7 (0, J = 272.8 Hz), 119.5-119.4 (m), 117.7-117.6 (m), 72.5, 44.5, 30.1, 25.9, 12.8; HRMS (ESI-TOF)

m/z: [M+Na]" Calcd. for CygH,FsN,O,Na 433.1327, found: 433.1327.
CF;

F3C/©\NH
o)\

O\N

N-(3,5-bis(trifluoromethyl)phenyl)-2-(((dicyclohexylmethylene)amino)oxy)acetamide (Aw):
Colorless solid; R; = 0.67 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCls) & 8.50 (s, 1H),
8.01 (s, 2H), 7.62 (s, 1H), 4.59 (s, 2H), 2.96 (tt, J = 12.1, 3.4 Hz, 1H), 2.26 (it, J = 11.5, 2.9 Hz, 1H),
1.87-1.77 (m, 6H), 1.71 (d, J = 12.7 Hz, 3H), 1.65-1.60 (m, 2H), 1.57 (dd, J = 125, 3.3 Hz, 1H),
1.41-1.16 (m, 8H); **C NMR (126 MHz, CDCl3) & 171.8, 169.5, 138.9, 132.5 (q, J = 33.5 Hz), 123.1 (q,
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J = 272.8 Hz), 119.3-119.2 (m), 117.7-117.5 (m), 72.6, 41.2, 39.3, 31.9, 28.9, 26.3, 26.2, 25.9, 25.9;
HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for CosH,sFsN,0,Na 501.1953, found: 501.1956.

CF3

FsC NH

2-((((E)-1-((3r,5r,7r)-adamantan-1-yl)ethylidene)amino)oxy)-N-(3,5-bis(trifluoromethyl)phenyl)ac
etamide (1x): Colorless solid; Ry = 0.61 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCls) &
8.58 (s, 1H), 8.04 (s, 2H), 7.63 (s, 1H), 4.63 (s, 2H), 2.07 (s, 3H), 1.93 (s, 3H), 1.80 (d, J = 2.7 Hz, 7TH),
1.77 (s, 2H), 1.70 (d, J = 12.0 Hz, 3H); *C NMR (126 MHz, CDCl5)  169.4, 168.1, 138.8, 132.5 (q, J =
33.5 Hz), 123.1 (q, J = 272.7 Hz), 119.5-119.3 (m), 117.7-117.5 (m), 72.6, 39.6, 39.5, 36.6, 28.1, 10.1;
HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C,,H»4FsN,0O,Na 485.1640, found: 485.1640.

CF,
FsC NH
o)
O-N
|
o,

N-(3,5-bis(trifluoromethyl)phenyl)-2-((((3aS,5aS,9bS,2)-3,5a,9-trimethyl-2-0x0-2,3,3a,5,5a,9b-hex
ahydronaphtho[1,2-b]furan-8(4H)-ylidene)amino)oxy)acetamide (Stantoin-DGs): Colorless solid;
R = 0.41 (petroleum ether-EtOAc = 2:1); *H NMR (500 MHz, CDCl3) § 8.40 (s, 1H), 8.05 (s, 2H), 7.63
(s, 1H), 6.95 (d, J = 10.1 Hz, 1H), 6.22 (d, J = 10.1 Hz, 1H), 4.82 (d, J = 11.0 Hz, 1H), 4.73 (s, 2H),
2.43-2.34 (m, 1H), 2.16 (s, 3H), 2.08-1.96 (m, 1H), 1.87-1.80 (m, 2H), 1.71 (td, J = 12.6, 3.7 Hz, 1H),
1.54 (td, J = 13.2, 4.4 Hz, 1H), 1.31 (s, 3H), 1.28 (d, J = 6.9 Hz, 3H); *C NMR (126 MHz, CDCls) &
177.8, 168.9, 153.0, 147.9, 141.2, 138.7, 132.4 (q, J = 33.8 Hz), 125.2 (q, J = 273.8 Hz), 122.2,
119.6-119-5 (m), 117.9-117.5 (m), 112.3,82.1, 73.2,53.5,41.2,41.0, 38.2,25.7, 23.6, 12.4, 12.1; HRMS
(ESI-TOF) m/z: [M+Na]" Calcd. for CysH-,4FgN,O,Na 553.1538, found: 553.1547.
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CF3

FsC NH

O,

N-(3,5-bis(trifluoromethyl)phenyl)-2-((((3aS,5as,9bS,Z)-3,5a,9-trimethyl-2-0x0-2,3,3a,5,5a,9b-hex
ahydronaphtho[1,2-b]furan-8(4H)-ylidene)amino)oxy)acetamide (4-DGs): Colorless solid; R;=0.39
(petroleum ether-EtOAc = 2:1); *H NMR (500 MHz, CDCl5) & 8.40 (s, 1H), 8.05 (s, 2H), 7.64 (s, 1H),
4.71 (s, 2H), 4.71-4.67 (m, 1H), 3.12 (dt, J = 17.3, 4.0 Hz, 1H), 2.42-2.30 (m, 2H), 2.10 (d, J = 1.2 Hz,
3H), 2.03-1.96 (m, 1H), 1.94-1.86 (m, 1H), 1.77-1.70 (m, 2H), 1.70-1.63 (m, 2H), 1.50 (td, J = 13.3, 4.3
Hz, 1H), 1.28 (d, J = 6.9 Hz, 3H), 1.26 (s, 3H); **C NMR (126 MHz, CDCl;) § 178.0, 168.8, 160.2, 143.1,
138.7, 1325 (q, J = 33.5 Hz), 123.4, 123.1 (g, J = 272.7 Hz), 119.6-119.5 (m), 117.9-117.7 (m), 82.6,
73.1,52.9, 41.5,41.1, 37.4, 37.2, 24.6, 24.5, 19.6, 12.8, 12.4; HRMS (ESI-TOF) m/z: [M+Na]" Calcd.
for Cy5H,6FgN,O4Na 555.1694, found: 555.1685.
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I11. Screening of the fluorination conditions

A. C(sp*)-H fluorination of ketone oximes

Table S1. Screening of auxiliaries®

DG DG
o. Pd(OAc), (10 mol%) o.
N NESI (2.0 equiv.) N
| CH Il (CH,B
3 DCE (0.1 M)
100°C, 24 h
DG-X DG-X-F
F F F
o) F F F F
Fo SedENe\
[ OH HL” . A)J\N . HLH F
N 0, F o 1 F .
Il {CH.F N N N
Il (CH.B )><CH2F )><CH2F
DG-1-F, 0% DG-2-F, 44% DG-3-F, 24% DG-4-F, 52%
CFs
'‘Bu
j L O 1T
) Saae Oy
o} o ™ 0. o
N N N I (cHoB
G-5-F, 65% DG-6-F, 63% DG-7-F, 45% DG-8-F, 66%(61%)°
0
i i Q X
Ao & )
H o} o, X
(o} N
N |N Il CH.B
DG-9-F, 22% DG-10-F, 37% DG-11-F, 0%

Reaction conditions: DG-X (0.05 mmol), Pd(OAc), (10 mol%), NFSI =
N-fluorobenzenesulfonimide (0.1 mmol) and DCE = 1, 2-dichloroethane (0.5 mL) were
added to a test tube, the mixture was stirred at 100 °C for 24 h. b3 h. Yields were

determined by GC-MS analysis using dodecane as an internal standard.
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Table S2. Screening of reaction temperature®

Bu
o 3 L
b %
H Pd(OAc), (10 mol%) H
Oy NFSI (2.0 equiv.) O~y
| DCE (0.1 M) |
/KﬁCHa T 24h /‘\ﬁCHZF
1a (DG-8) 2a
Entry T (°C) Yield of 2a (%)°
1 50 35
2 75 58
3 100 66
4 120 42

*Reaction  conditions:

(0.05 ~mmol),

Pd(OAc), (0o mol%), NFSI

N-fluorobenzenesulfonimide (0.1 mmol) and DCE (0.5 mL) were added to a test tube, the

mixture was stirred at indicated temperature for 24 h. Yields were determined by GC-MS

analysis using dodecane as an internal standard.

Table S3. Screening of solvents?

‘Bu
o 3., T
RLN RLN
H Pd(OAc), (10 mol%) H
Oy NFSI (2.0 equiv.) ON
/j\]<CH3 solvent (0.1 M) )\ﬁCHZF
100 °C, 24 h
1a (DG-8) 2a
Entry Solvent Yield of 2a (%)°

1 DCE 66
2 CHCl, 55
3 HFIP -
4 Toluene 57
5 PhCI 59
6 PhCF; 53
7 THF 19
8 1,4-dioxane 36
9 EtOAC 47
10 CH3NO, 56
11 CHsCN 4
12 DMF 0
13 Acetone 12

“Reaction conditions:

(0.05 mmol),

Pd(OAc), (10 mol%), NFSI

N-fluorobenzenesulfonimide (0.1 mmol) and solvent (0.5 mL) were added to a test tube,

the mixture was stirred at 100 °C for 24 h. Yields were determined by GC-MS analysis

using dodecane as an internal standard.
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Table S4. Screening of Pd catalysts®

H [Pd] (10 mol%) H
Oy NFSI (2.0 equiv.) Oy
/K]<CH3 DCEO(O.1 M) /KﬁCHzF
100 °C, 24 h
1a (DG-8) 2a
Entry [Pd] Yield of 2a (%)°
1 - 5
2 Pd(OAc), 66+13° (61)°
3 PdCl, 54
4 Pd(dba), 32
5 Pd(TFA), 45
6 Pd(PPhy), 40
7 [PACI(C3Hs)], 66+3° (64)"
8 PdCl,(cod) 61+2° (62)"
9 Pd(CN)Cl, 55+2° (60)"
10 PdCI,(CsHsCN), 54 (59)¢
11 PdCl,(dppf), 51
12 PACI,[P(Cy)sl, 1

“Reaction conditions: 1a (0.05 mmol), [Pd] (10 mol%), NFSI = N-fluorobenzenesulfonimide
(0.1 mmol) and DCE = 1, 2-dichloroethane (0.5 mL) were added to a test tube, the mixture
was stirred at 100 °C for 24 h. “Di-fluorination products. 43 h. Yields were determined by

GC-MS analysis using dodecane as an internal standard.
Table S5. Screening of fluorinating reagents?

By Bu
3 L 3 LT
N
RL RLH
N

H Pd(OAc), (10 mol%)
O. [F] (2.0 equiv.)

/KﬁCHs DCE (0.1 M) )\ﬁCHzF
100 °C, 24 h
1a (DG-8) 2a
N (\@/\CI
F—N/\SOZPh | ('?/ N'\é? 2BF®
SO,Ph £ BFg / 4
A B C
Entry Fluorination agent Yield of 4a (%)°
1 A 66 (61)°
2 B 11
3 Cc 36

“Reaction conditions: 1a (0.05 mmol), Pd(OAc), (10 mol%), Fluorination agent (0.1 mmol),
and DCE = 1, 2-dichloroethane (1.0 mL) were added to a test tube, the mixture was stirred

at 100 °C for 24 h. 3 h. Yields were determined by GC-MS analysis using dodecane as an
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internal standard.

B. General conditions for the substrate scope research

In a 10 mL test tube equipped with a stir bar, substrate (0.2 mmol), Pd(OAc), (4.5 mg, 0.02 mmol),
NFSI (126.0 mg, 0.4 mmol), and DCE (2.0 mL) were added successively. Then the tube was sealed and
stirred at the appropriate temperature for specific time. Upon completion, the resulting mixture was
cooled to room temperature, diluted with DCM and concentrated under reduced pressure. Then the
residue was purified by silica gel chromatography to afford the desired fluorinated products.

IVV. Removal of auxiliary and a scale-up reaction

A. Removing the directing group from ketones
o °
o H Mo(CO)g, CH3CN/H,0 CH,F
“N Nj, 100 °C, 48 h
80%

2e 3e

Following the literature procedure®. A 25 mL Schlenk tube was charged with
(E)-N-(4-(tert-butyl)phenyl)-2-(((3-fluoro-2,2-dimethyl-1-phenylpropylidene)amino)oxy)acetamide (2e)
(19.25 mg, 0.05 mmol, 1.0 equiv.), Mo(CO)s (26.4 mg, 0.1 mmol, 2.0 equiv.), CH3CN (0.5 mL), H,O
(0.1 mL). The tube was sealed with a Teflon-lined screw cap, refrigerated with liquid nitrogen,
evacuated the air and filled with nitrogen by the Schlenk line for 3 times. Then the tube was heated at
100 °C for 48 h under stirring. Then the tube was allowed to cool to room temperature. The solvent was
then removed in vacuo and the residue was purified through flash column chromatography on silica gel
(eluent: petroleum ether/EtOAc = 10:1) to give the corresponding product 3e as a colorless oil (7.2 mg,
80% vyield).

B. Scale-up synthesis of Stantonin-CH,F

.DG
N‘ 5

Pd(OAc), (10 mol%)

NFSI (2.0 equiv.)

DCE40mL
100°C, 3 h

Stantonin-DG; Stantonin-CH,F, 76%
0.530¢g 0.416 g

In a 25 mL test tube equipped with a stir bar, Stantonin-DGs (0.530 g, 1.0 mmol), Pd(OACc), (22 mg,
0.1 mmol), NFSI (0.630 g, 2.0 mmol), and DCE (4.0 mL) were added successively. Then the tube was
sealed and stirred at the appropriate temperature for 3 h. Upon completion, the resulting mixture was
cooled to room temperature, diluted with DCM and concentrated under reduced pressure. Then the
residue was purified by silica gel chromatography (eluent: petroleum ether/EtOAc = 3:1) to afford the
desired fluorinated product Stantonin-CH,F as a colorless solid (0.416 g, 76% vyield).
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V. Characterization of fluorination products

)\ﬁCHzF

(E)-N-(4-(tert-butyl)phenyl)-2-(((4-fluoro-3,3-dimethylbutan-2-ylidene)amino)oxy)acetamide (2a):
Following the general condition, stirred at 100 °C for 3 h, obtained the 2a as a colorless solid (35.4 mg,
55%); R = 0.29 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCly) 5 7.96 (s, 1H), 7.46-7.44
(m, 2H), 7.39-7.33 (m, 2H), 4.63 (s, 2H), 4.39 (d, J = 47.6 Hz, 2H), 1.99 (s, 3H), 1.32 (s, 9H), 1.19 (d, J
= 1.7 Hz, 6H); *C NMR (126 MHz, CDCl;) 6 168.2, 163.2 (d, J = 2.0 Hz), 147.5, 134.6, 125.8, 119.7,
88.7 (d, J = 174.8 Hz), 72.9, 41.7 (d, J = 17.9 Hz), 34.3, 31.3, 21.8 (d, J = 5.1 Hz), 11.0; °F NMR (376
MHz, CDCl,) § -222.15 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C1gH»,FN,O,Na 345.1954,

found: 345.1954.
NH
(@)
O.
N
)\gHZF

Ph
(E)-2-(((3-benzyl-4-fluoro-3-methylbutan-2-ylidene)amino)oxy)-N-(4-(tert-butyl)phenyl)acetamid
e (2b): Following the general condition, stirred at 100 °C for 3 h, obtained the 2b as a colorless solid
(38.2 mg, 48%); R; = 0.24 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl3) & 7.76 (s, 1H),
7.35(d, J=8.6 Hz, 2H), 7.32 (d, J = 9.3 Hz, 2H), 7.25 (t, J = 7.4 Hz, 2H), 7.18 (t, J = 7.4 Hz, 1H), 7.11 (d,
J=7.2Hz, 2H), 455 (s, 2H), 4.39 (d, J = 47.5 Hz, 2H), 2.94-2.85 (m, 2H), 2.05 (s, 3H), 1.33 (5, 9H), 1.21
(s, 3H); *C NMR (126 MHz, CDCl;) & 147.6, 144.9, 136.4, 134.4, 133.2, 130.2, 128.2, 126.8, 125.8,
120.0, 86.2 (d, J = 173.4 Hz), 73.0, 45.9 (d, J = 18.0 Hz), 40.4 (d, J = 3.8 Hz), 34.4,31.4,20.1 (d, J = 4.6
Hz), 11.9; *F NMR (376 MHz, CDCl5) & -225.63 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]* Calcd. for
C,4H3:FN,O,Na 421.2267, found: 421.2268.

N-(4-(tert-butyl)phenyl)-2-(((4-fluoro-3,3-dimethyl-1-phenylbutan-2-ylidene)amino)oxy)acetamid

e (2¢): Following the general condition, using the [PdCI(CsHs)], as the catalyst, stirred at 100 °C for 3 h,
obtained the 2c as a colorless solid (38.2 mg, 48%); R; = 0.29 (petroleum ether-EtOAc = 5:1); *H NMR
(500 MHz, CDCls) (major isomer) & 7.53 (s, 1H), 7.38-7.33 (m, 2H), 7.33-7.30 (m, 2H), 7.28-2.24 (m,
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4H), 7.24-7.21 (m, 1H), 4.65 (s, 2H), 4.42 (d, J = 47.6 Hz, 2H), 3.86 (s, 2H), 1.27 (s, 9H), 1.23 (s, 3H),
1.22 (s, 3H); *H NMR (500 MHz, CDCly) (minor isomer) & 7.57 (s, 1H), 7.38-7.33 (m, 2H), 7.33-7.30 (m,
2H), 7.28-2.24 (m, 4H), 7.24-7.21 (m, 1H), 4.67 (s, 2H), 4.42 (d, J = 47.6 Hz, 2H), 3.68 (s, 2H), 1.27 (s,
9H), 1.23 (s, 3H), 1.22 (s, 3H); **C NMR (126 MHz, CDCly) (major isomer) 8 167.7, 163.7, 147.5, 136.3,
134.4,128.9, 127.9, 126.6, 125.7, 119.9, 88.9 (d, J = 175.3 Hz), 73.2, 42.8, 42.1 (d, J = 18.0 Hz), 34.4,
31.4, 24.4, 22.4; °C NMR (126 MHz, CDCly) (minor isomer) 8 167.7, 163.7, 147.5, 136.2, 134.4, 128.9,
128.0,126.7, 125.7, 119.9, 88.9 (d, J = 175.3 Hz), 73.2, 53.1, 42.8, 42.1 (d, J = 18.0 Hz), 32.2, 31.4, 22.4;
YF NMR (376 MHz, CDCly) § -221.74 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for
CaaH3,FN,0,Na 421.2267, found: 421.2271.

(E)-N-(4-(tert-butyl)phenyl)-2-(((4-fluoro-3,3-dimethyl-1-(naphthalen-2-yl)butan-2-ylidene)amino
Joxy)acetamide (2d): Following the general condition, stirred at 100 °C for 3 h, obtained the 2d as a
colorless solid (47.4 mg, 50%); R; = 0.49 (petroleum ether-EtOAc = 5:1); *"H NMR (500 MHz, CDCls) &
7.61-7.50 (m, 4H), 7.47-7.41 (m, 3H), 7.39-7.36 (m, 1H), 7.33 (d, J = 8.3 Hz, 2H), 7.20-7.16 (m, 2H),
7.14-7.09 (m, 2H), 4.69 (s, 2H), 4.47 (d, J = 47.6 Hz, 2H), 3.89 (s, 2H), 1.28 (d, J = 1.7 Hz, 6H), 1.26 (s,
9H); *C NMR (126 MHz, CDCl3) 6 167.5, 163.4, 147.4,140.4, 139.6, 135.5, 134.2, 128.8, 128.4, 127.6,
127.4,127.0,125.7, 120.0, 88.9 (d, J = 175.4 Hz), 73.4, 42.1 (d, J = 18.0 Hz), 34.3, 31.9, 31.3, 22.4 (d, J
= 5.1 Hz); **F NMR (376 MHz, CDCly) & -221.67 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for
C,sH33FN,O,Na 497.2580, found: 497.2579.

(E)-N-(4-(tert-butyl)phenyl)-2-(((3-fluoro-2,2-dimethyl-1-phenylpropylidene)amino)oxy)acetamid
e (2e): Following the general condition, stirred at 100 °C for 3 h, obtained the 2e as a colorless solid
(46.1 mg, 60%); R; = 0.35 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl5) & 7.63 (s, 1H),
7.55-7.50 (m, 2H), 7.50-7.44 (m, 1H), 7.37 (s, 4H), 7.19 (d, J = 6.8 Hz, 2H), 4.62 (s, 2H), 4.35 (d, J =
47.4 Hz, 2H), 1.33 (s, 9H), 1.24 (d, J = 1.7 Hz, 6H); *C NMR (126 MHz, CDCl3) 5 167.5, 165.4, 147 .4,
134.5, 132.9, 128.6, 128.6, 127.0, 125.8, 119.4, 88.3 (d, J = 175.5 Hz), 73.1, 42.0 (d, J = 18.3 Hz), 34.4,
31.3, 22.2 (d, J = 5.0 Hz); F NMR (376 MHz, CDCls) & -220.06 (s, 1F); HRMS (ESI-TOF) m/z:
[M+Na]"* Calcd. for C,3H,0FN,O,Na 407.2111, found: 407.2113.
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NH
o)\

OVN

I _CH.F

N-(4-(tert-butyl)phenyl)-2-(((3-fluoro-1-(4-iodophenyl)-2,2-dimethylpropylidene)amino)oxy)aceta

mide (2f): Following the general condition, stirred at 100 °C for 3 h, obtained the 2f as a colorless solid
(54.2 mg, 53%); R; = 0.58 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCls) (major isomer) &
7.86 (d, J = 8.3 Hz, 2H), 7.55 (s, 1H), 7.42-7.30 (m, 4H), 6.93 (d, J = 8.3 Hz, 2H), 4.60 (s, 2H), 4.32 (d, J

= 47.3 Hz, 2H), 1.33 (s, 9H), 1.22 (d, J = 1.7 Hz, 6H); *C NMR (126 MHz, CDCl;) § 167.2, 164.5, 147.5,
137.8,134.4, 132.2, 128.9, 125.9, 119.5, 94.6, 88.2 (d, J = 175.8 Hz), 73.1, 42.0 (d, J = 18.4 Hz), 34.4,

31.3, 22.2 (d, J = 5.0 Hz); *F NMR (376 MHz, CDCl,) & -219.63 (s, 1F); HRMS (ESI-TOF) m/z:

[M+Na]"* Calcd. for C,3H,sFIN,O,Na 533.1077, found: 533.1077.

NH

o

O"N
SR
0o

N-(4-(tert-butyl)phenyl)-2-(((1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-3-fluoro-2,2-dimethylpropyl

idene)amino)oxy)acetamide (2g): Following the general condition, stirred at 100 °C for 3 h, obtained
the 2g as a colorless solid (43.0 mg, 51%); R; = 0.35 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz,
CDCl3) (major isomer) & 7.72 (s, 1H), 7.44-7.40 (m, 2H), 7.39-7.34 (m, 2H), 7.00 (d, J = 8.2 Hz, 1H),
6.71 (d, J = 1.9 Hz, 1H), 6.65 (dd, J = 8.2, 1.9 Hz, 1H), 4.62 (s, 2H), 4.34 (d, J = 47.4 Hz, 2H), 4.33 (s,
4H), 1.33 (s, 9H), 1.21 (d, J = 1.6 Hz, 6H); *C NMR (126 MHz, CDCl;) & 167.7, 164.8, 147.4, 143.8 (d,
J=16.9Hz),134.6,125.8, 125.6, 120.1, 119.4, 116.1, 88.4 (d, J = 175.3 Hz), 73.1, 64.4,42.2 (d, J = 18.3
Hz), 34.4,31.4,22.3(d, J = 5.0 Hz); ®F NMR (376 MHz, CDCl,) & -220.15 (s, 1F); HRMS (ESI-TOF)
m/z: [M+Na]" Calcd. for C,5H3,FN,O,Na 465.2166, found: 465.2170.

NH
o)\

O\lN
CH,F
7 :

S
(E)-N-(4-(tert-butyl)phenyl)-2-(((3-fluoro-2,2-dimethyl-1-(thiophen-3-yl)propylidene)amino)oxy)a
cetamide (2h): Following the general condition, stirred at 100 °C for 3 h, obtained the 2h as a colorless
solid (39.8 mg, 52%); R; = 0.49 (petroleum ether-EtOAc = 5:1); "H NMR (500 MHz, CDCl5) & 7.68 (s,
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1H), 7.50 (dd, J = 4.9, 2.9 Hz, 1H), 7.42-7.32 (m, 4H), 7.27-7.23 (m, 1H), 7.04 (d, J = 5.8 Hz, 1H), 4.64
(s, 2H), 4.35 (d, J = 47.4 Hz, 2H), 1.33 (s, 9H), 1.24 (s, 6H); *C NMR (126 MHz, CDCl) § 167.4, 161.7,
147.4,134.5,131.7, 127.2, 126.0, 125.8, 123.1, 119.5, 88.5 (d, J = 175.3 Hz), 73.0, 42.1 (d, ] = 18.2 Hz),
34.3, 31.3, 22.2.; °F NMR (376 MHz, CDCly) § -220.47 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]"
Calcd. for CpH»7FN,0,SNa 413.1675, found: 413.1673.

CF,

N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-cyclobutyl-3-fluoro-2,2-dimethylpropylidene)amino)oxy
)acetamide (2i): Following the general condition, stirred at 100 °C for 3 h, obtained the 2i as a
colorless solid (35.4 mg, 40%); R; = 0.32 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl;)
(major isomer) & 8.56 (s, 1H), 8.06 (s, 2H), 7.62 (s, 1H), 4.66 (s, 2H), 4.40 (d, J = 47.4 Hz, 2H), 3.40 (p,
J=9.2 Hz, 1H), 2.76-2.67 (m, 2H), 2.28-2.21 (m, 2H), 2.03-1.98 (m, 1H), 1.20 (d, J = 1.8 Hz, 6H); *C
NMR (126 MHz, CDCl3) (major isomer) & 169.3, 166.8, 139.0, 132.4 (q, J = 33.5 Hz), 123.1 (g, J =
272.6 Hz), 119.5-119.4 (m), 117.7-117.5 (m), 88.8 (d, J = 174.3 Hz), 73.1, 425 (d, J = 17.5 Hz), 35.1,
27.2,21.9 (d, J = 5.2 Hz), 19.2; ®F NMR (376 MHz, CDCl;) & -63.31 (s, 6F), -220.00 (s, 1F); HRMS
(ESI-TOF) m/z: [M+Na]" Calcd. for C1gH,;F/N,O,Na 465.1389, found: 465.1392.

NH
o)\

O\
N

N-(4-(tert-butyl)phenyl)-2-((((1E,3E)-5-fluoro-4,4-dimethyl-1-phenylpent-1-en-3-ylidene)amino)o
xy)acetamide (2j): Following the general condition, using the [PdCI(C3Hs)], as the catalyst, stirred at
100 °C for 4 h, obtained the 2j as a colorless solid (49.2 mg, 60%); R; = 0.32 (petroleum ether-EtOAc =
5:1); '"H NMR (500 MHz, CDCl3) & 7.98 (s, 1H), 7.53 (d, J = 7.1 Hz, 2H), 7.48 (d, J = 16.8 Hz, 1H),
7.44-7.39 (m, 5H), 7.36-7.33 (m, 2H), 6.68 (d, J = 16.8 Hz, 1H), 4.73 (s, 2H), 4.47 (d, J = 47.6 Hz, 2H),
1.32 (d, J = 1.7 Hz, 6H), 1.31 (s, 9H); *C NMR (126 MHz, CDCl5) § 167.9, 160.3, 147.5, 140.4, 136.1,
134.6,129.3,128.9, 127.1, 125.8, 119.7, 115.9, 89.2 (d, J = 175.2 Hz), 73.6, 42.0 (d, J = 18.1 Hz), 34.4,
31.4, 23.0 (d, J = 5.1 Hz); "*F NMR (376 MHz, CDCl) & -221.46 (s, 1F); HRMS (ESI-TOF) m/z:
[M+Na]"* Calcd. for C,sH3FN,O,Na 433.2267, found: 433.2269.
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ethyl
(E)-3-((2-((3,5-bis(trifluoromethyl)phenyl)amino)-2-oxoethoxy)imino)-5-fluoro-4,4-dimethylpenta
noate (2k): Following the general condition, but Pd(OAc), (9.0 mg, 0.04 mmol), NFSI (189.0 mg, 0.6
mmol) was added and the reaction time was 48 h. 2k was obtained as a colorless solid (26.5 mg, 28%);
R = 0.25 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl3) § 9.51 (s, 1H), 8.40 (s, 2H), 7.60
(s, 1H), 4.74 (s, 2H), 4.34 (d, J = 47.6 Hz, 2H), 4.32-4.24 (dd, J = 7.2 Hz, 2H), 3.57 (s, 2H), 1.34 (t, J =
7.1 Hz, 3H), 1.19 (d, J = 1.6 Hz, 6H); *C NMR (126 MHz, CDCl5) § 170.1, 169.3, 158.7, 139.8, 132.1 (q,
J =333 Hz), 123.3 (g, J = 275.0 Hz), 119.6-119.5 (m), 117.2-117.1 (m), 88.9 (d, J = 176.1 Hz), 73.4,
62.3,41.7 (d, J = 17.9 Hz), 31.9, 21.5, 14.0; *F NMR (376 MHz, CDCl5) 5 -63.04 (s, 6F), -224.10 (s, 1F);
HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for CyoH»;F7N,O,Na 497.1287, found: 497.1281.

0
o.
N
):ECHZF
0~ “OEt

ethyl 3-((2-((4-(tert-butyl)phenyl)amino)-2-oxoethoxy)imino)-2-(fluoromethyl)-2-methylbutanoate
(2I): Following the general condition, stirred at 100 °C for 3 h, obtained the 2l as a colorless solid (38.8
mg, 51%); R; = 0.29 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl;) (major isomer) & 7.82
(s, 1H), 7.46 (d, J = 8.7 Hz, 2H), 7.36 (d, J = 8.7 Hz, 2H), 4.85-4.63 (m, 2H), 4.67 (s, 2H), 4.28-4.21 (m,
2H), 1.99 (s, 3H) , 1.50 (d, J = 1.3 Hz, 3H), 1.32 (s, 9H), 1.27 (t, J = 7.1 Hz, 3H); "H NMR (500 MHz,
CDCls3) (minor isomer) & 7.80 (s, 1H), 7.46 (d, J = 8.7 Hz, 2H), 7.36 (d, J = 8.7 Hz, 2H), 4.67 (s, 2H),
4.08-3.78 (m, 2H), 1.98 (s, 3H), 1.53 (s, 3H), 1.32 (s, 9H), 1.27 (t, J = 7.1 Hz, 3H); *C NMR (126 MHz,
CDCls) (major isomer) & 171.2 (d, J = 5.2 Hz), 158.6, 167.8, 147.7, 134.5, 125.9, 119.8, 85.6 (d, J =
174.5 Hz), 73.2, 61.8, 53.7 (d, J = 19.9 Hz), 48.1, 34.4, 31.3, 18.0, 14.1; *C NMR (126 MHz, CDCl5)
(minor isomer) & 171.3, 167.8, 158.9, 147.7,134.5, 125.9, 119.8, 85.6 (d, J = 174.5 Hz), 73.2, 62.0, 54.4,
48.1, 34.4, 31.3, 19.2, 12.6; "°F NMR (376 MHz, CDCIl;) (major isomer) & -226.66 (s, 1F); HRMS
(ESI-TOF) m/z: [M+Na]" Calcd. for CyH,sFN,0,Na 403.2009, found: 403.2016.
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CF;

I CH.F
©<COOEt

ethyl-((2-((3,5-bis(trifluoromethyl)phenyl)amino)-2-oxoethoxy)imino)-1-(fluoromethyl)cyclohexa
ne-1-carboxylate (2m): Following the general condition, stirred at 100 °C for 3 h, obtained the 2mas a
colorless solid (48.6 mg, 50%); R; = 0.28 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl;)
(major isomer) & 8.51 (s, 1H), 8.16 (s, 2H), 7.61 (s, 1H), 4.86-4.54 (m, 2H), 4.70 (d, J = 24.5 Hz, 2H),
4.32-4.23 (m, 2H), 3.36-3.25 (m, 1H), 2.52-2.46 (m, 1H), 2.10-1.99 (m, 1H), 1.96-1.79 (m, 2H),
1.52-1.41 (m, 1H), 1.29 (q, J = 7.2 Hz, 2H), 1.29 (t, J = 7.2 Hz, 3H); "H NMR (500 MHz, CDCl;) (minor
isomer) 8 8.33 (s, 1H), 8.18 (s, 2H), 7.61 (s, 1H), 4.70 (d, J = 24.5 Hz, 2H), 4.32-4.23 (m, 2H), 3.89 (dd,
J=102.0, 11.1 Hz, 2H), 3.36-3.25 (m, 1H), 2.58-2.52 (m, 1H), 2.10-1.99 (m, 1H), 1.96-1.79 (m, 2H),
1.59-1.58 (m, 2H), 1.52-1.41 (m, 1H), 1.29 (t, J = 7.2 Hz, 3H); *C NMR (126 MHz, CDCls) (major
isomer) & 171.2 (d, J = 4.1 Hz), 169.1, 161.0, 139.0, 132.4 (q, J = 5.1 Hz), 123.2 (q, J = 273.2 Hz),
119.7-119.6 (m), 117.6- 117.4 (m), 85.1 (d, J = 177.0 Hz), 73.0, 62.2, 54.6 (d, J = 18.6 Hz), 31.4 (d, J =
4.3 Hz), 24.7, 24.0, 22.0, 14.1; BC NMR (126 MHz, CDCl3) (minor isomer) 8 171.1 (d, J = 2.7 Hz),
169.0, 161.0, 139.0, 132.4 (q, J = 4.1 Hz), 123.2 (q, J = 273.2 Hz), 119.9-119.8 (m), 117.6-117.4 (m),
85.1 (d, J = 177.0 Hz), 73.0, 62.2, 55.1, 33.5, 24.9, 24.2, 22.2, 14.1; **F NMR (376 MHz, CDCl;) &
-63.08 (s, 6F), -222.27 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C,oH»F;N,O4Na 509.1287,
found: 509.1289.

AcO

(E)-5-((2-((4-(tert-butyl)phenyl)amino)-2-oxoethoxy)imino)-7-fluoro-6,6-dimethylheptyl  acetate
(2n): Following the general condition, stirred at 100 °C for 3 h, obtained the 2n as a yellow oil (53.2
mg, 63%); R = 0.41 (petroleum ether-EtOAc = 3:1); *"H NMR (500 MHz, CDCls) § 7.93 (s, 1H), 7.44 (d,
J=8.7Hz, 2H), 7.36 (d, J = 8.7 Hz, 2H), 4.62 (s, 2H), 4.37 (d, J = 5.1 Hz, 2H), 4.13 (t, J = 6.3 Hz, 2H),
2.45-2.35 (m, 2H), 2.02 (s, 3H), 1.75 (p, J = 6.3 Hz, 2H), 1.72-1.64 (m, 2H), 1.31 (s, 9H), 1.20 (d, J = 1.7
Hz, 6H); *C NMR (126 MHz, CDCly) & 171.1, 168.2, 166.1, 147.5, 134.6, 125.8, 119.7, 88.7 (d, J =
174.9 Hz), 73.1, 63.6, 42.0 (d, J = 17.9 Hz), 34.4, 31.3, 29.1, 26.0, 23.0, 22.0 (d, J = 5.1 Hz), 20.9; °F
NMR (376 MHz, CDCl;) & -221.08 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]® Calcd. for
Cy3HssFN,O4Na 445.2479, found: 445.2482.
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(E)-N-(4-(tert-butyl)phenyl)-2-(((7-(1,3-dioxoisoindolin-2-yl)-1-fluoro-2,2-dimethylheptan-3-ylide
ne)amino)oxy)acetamide (20): Following the general condition, stirred at 100 °C for 3 h, obtained the
20 as a colorless solid (79.5 mg, 78%); R; = 0.27 (petroleum ether-EtOAc = 3:1); *H NMR (500 MHz,
CDCls) 6 7.96 (s, 1H), 7.80 (dd, J =5.4, 3.0 Hz, 2H), 7.70 (dd, J = 5.4, 3.0 Hz, 2H), 7.47 (d, J = 8.7 Hz,
2H), 7.36 (d, J = 8.7 Hz, 2H), 4.54 (s, 2H), 4.36 (d, J = 47.6 Hz, 2H), 3.76 (t, J = 7.0 Hz, 2H), 2.47-2.40
(m, 2H), 1.83 (p, J = 7.2 Hz, 2H), 1.71-1.60 (m, 2H), 1.32 (s, 9H), 1.18 (s, 6H); *C NMR (126 MHz,
CDCl;) 6 168.4, 168.2, 165.9, 147.4, 134.7, 134.0, 132.0, 125.8, 123.2, 119.7, 88.7 (d, J = 175.0 Hz),
73.1,42.0 (d, J = 18.1 Hz), 37.1, 34.4, 31.4, 28.8, 26.0, 23.4, 22.0 (d, J = 4.9 Hz); **F NMR (376 MHz,
CDCls3) §-220.00 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for CsH3sFN3O,Na 532.2588, found:
532.2591.

CH,F

N-(4-(tert-butyl)phenyl)-2-(((7-chloro-1-fluoro-2,2-dimethylheptan-3-ylidene)amino)oxy)acetami
de (2p): Following the general condition, stirred at 100 °C for 3 h, obtained the 2p as a colorless solid
(43.0 mg, 54%); R; = 0.28 (petroleum ether-EtOAc = 5:1); ‘*H NMR (500 MHz, CDCls) (major isomer) &
7.92 (s, 1H), 7.45 (d, J = 8.7 Hz, 2H), 7.37 (d, J = 8.7 Hz, 2H), 4.63 (s, 2H), 4.38 (d, J = 47.6 Hz, 2H),
3.61 (t, J = 6.5 Hz, 2H), 2.46-2.35 (m, 2H), 1.89 (q, J = 6.7 Hz, 2H), 1.83-1.71 (m, 2H), 1.32 (s, 9H), 1.21
(d, J = 1.7 Hz, 6H); *C NMR (126 MHz, CDCl5) (major isomer) & 168.2, 166.0, 147.5, 134.6, 125.9,
119.7, 88.8 (d, J = 175.1 Hz), 73.1, 44.3, 42.0 (d, J = 18.0 Hz), 34.4, 32.8, 31.4, 25.6, 23.8, 22.0; *°F
NMR (376 MHz, CDCl3) & -221.12 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]® Calcd. for
C,1H3,CIFN,0O,Na 421.2034, found: 421.2038.

CF3

N-(3,5-bis(trifluoromethyl)phenyl)-2-((((1R,4S)-3-(fluoromethyl)-1,3-dimethylbicyclo[2.2.1]hepta
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n-2-ylidene)amino)oxy)acetamide (2q): Following the general condition, stirred at 100 °C for 12 h,
obtained the 2q as a colorless solid (41.8 mg, 46%); Other fluorination regioisomers have also been
determined by GC-MS (13% and 5%, respectively); R; = 0.21 (petroleum ether-EtOAc = 5:1); 'H NMR
(500 MHz, CDCl3) (major isomer) & 8.58 (s, 1H), 8.05 (s, 2H), 7.62 (s, 1H), 4.85-4.49 (m, 2H), 4.59 (s,
2H), 2.07-1.98 (m, 2H), 1.94-1.85 (m, 2H), 1.75-1.66 (m, 1H), 1.57-1.54 (m, 1H), 1.46-1.42 (m, 1H),
1.40 (s, 3H), 1.37 (s, 3H); "H NMR (500 MHz, CDCl;) (minor isomer) & 8.40 (s, 1H), 8.06 (s, 2H), 7.62
(s, 1H), 4.59 (s, 2H), 3.80 (dd, J = 118.5, 11.4 Hz, 2H), 2.07-1.98 (m, 2H), 1.84-1.77 (m, 2H), 1.75-1.66
(m, 1H), 1.60-1.57 (m, 1H), 1.51-1.46 (m, 1H), 1.41 (s, 3H), 1.38 (s, 3H); *C NMR (126 MHz, CDCl5)
(major isomer) & 173.2, 169.3, 138.9, 132.4 (q, J = 33.5 Hz), 123.1 (g, J = 4.2 Hz), 119.4-119.3 (m),
117.8-117.5 (m), 82.8 (d, J = 167.3 Hz), 73.0, 48.3, 48.0, 45.4 (d, J = 28.8 Hz), 38.8 (d, J = 1.5 Hz), 31.0,
24.2,23.2, 22.6; °C NMR (126 MHz, CDCls) (minor isomer) § 172.9, 169.3, 138.8, 132.4 (q, J = 33.5
Hz), 123.1(q, J = 4.2 Hz), 119.6-119.5 (m), 117.8-117.5 (m), 82.8 (d, J = 167.3 Hz), 73.0, 55.9, 55.0 (d,
J=19.5Hz), 44.9,39.8, 28.7 (d, J = 4.3 Hz), 25.1, 23.1, 22.7. ®F NMR (376 MHz, CDCl3) § -63.07 (s,
6F), -223.37 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for CyoH,,F/N,O,Na 477.1389, found:
477.1394.

FsC

CF3
N-(3,5-bis(trifluoromethyl)phenyl)-2-((((1S,4R)-1-(fluoromethyl)-7,7-dimethylbicyclo[2.2.1]hepta
n-2-ylidene)amino)oxy)acetamide (2r): Following the general condition, stirred at 100 °C for 18 h,
obtained the 2r as a colorless solid (51.8 mg, 57%); R; = 0.28 (petroleum ether-EtOAc = 5:1); *"H NMR
(500 MHz, CDCl3) (major isomer) & 8.60 (s, 1H), 8.05 (s, 2H), 7.61 (s, 1H), 4.80-4.56 (m, 2H), 4.64 (d, J
=20.0 Hz, 2H), 2.72 (dt, J = 18.2, 3.3 Hz, 1H), 2.18 (d, J = 18.2 Hz, 1H), 2.05-1.93 (m, 3H), 1.51-1.42 (m,
1H), 1.41-1.35 (m, 1H), 1.11 (s, 3H), 1.02 (s, 3H); 'HNMR (500 MHz, CDCls) (minor isomer) 8 8.67 (s,
1H), 8.08 (s, 2H), 7.61 (s, 1H), 4.80-4.56 (m, 2H), 4.68 (d, J = 20.0 Hz, 2H), 2.72 (dt, J = 18.2, 3.3 Hz,
1H), 2.18 (d, J = 18.2 Hz, 1H), 2.05-1.93 (m, 3H), 1.51-1.42 (m, 1H), 1.41-1.35 (m, 1H), 1.27 (s, 3H),
0.99 (s, 3H); *C NMR (126 MHz, CDCl;) 5 169.7, 169.1, 138.9, 132.41 (q, J = 33.6 Hz), 123.1(q, J =
272.7 Hz), 119.4-119.3 (m), 117.7-117.4 (m), 81.0 (d, J = 168.4 Hz), 72.9, 56.0 (d, J = 18.5 Hz), 48.7,
44.6,34.1,27.6 (d, J =5.1 Hz), 26.8, 20.4, 19.2; F NMR (376 MHz, CDCl3) & -63.08 (s, 6F), -228.84 (s,
1F); HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C,oH»F;N,0O,Na 477.1389, found: 477.1389.

S28



CF;

N-(3,5-bis(trifluoromethyl)phenyl)-2-(((1-fluoro-2,4-dimethylpentan-3-ylidene)amino)oxy)acetam
ide (2s): Following the general condition, stirred at 100 °C for 2 h, obtained the 2s as a colorless solid
(54.1 mg, 65%); R; = 0.49 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCls) (major isomer) &
8.30 (s, 1H), 8.04 (s, 2H), 7.62 (s, 1H), 4.64 (d, J = 3.3 Hz, 2H), 4.70-4.34 (m, 2H), 3.40-3.27 (m,J = 7.0
Hz, 1H), 2.99-2.87 (m, 1H), 1.22 (dd, J = 7.0, 3.7 Hz, 6H), 1.18 (dd, J = 7.0, 1.4 Hz, 3H); *C NMR (126
MHz, CDClI3) (major isomer) & 169.2, 169.0 (d, J = 2.6 Hz), 138.8, 132.4 (q, J =33.5 Hz), 123.1 (9, J =
272.7 Hz), 119.5-119.4 (m), 117.8-117.6 (m), 85.6 (d, J = 170.6 Hz), 72.8, 36.1 (d, J = 19.4 Hz), 28.2,
18.8 (d, J = 18.0 Hz), 15.6 (d, J = 7.3 Hz); “*F NMR (376 MHz, CDCls) (major isomer) & -63.10 (s, 6F),
-216.67 (s, 1F); *F NMR (376 MHz, CDClI3) (minor isomer) & -63.10 (s, 6F), -211.90 (s, 1F); HRMS
(ESI-TOF) m/z: [M+Na]" Calcd. for C17H1sF7N,O,Na 439.1227, found: 439.1232.

CFs
F3C/©\NH
0
o\
N

(E)-N-(3,5-bis(trifluoromethyl)phenyl)-2-(((4-fluoro-3-methylbutan-2-ylidene)amino)oxy)acetami
de (2t): Following the general condition, stirred at 100 °C for 3 h, obtained the 2t as a colorless solid
(41.1 mg, 53%); R; = 0.28 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl,) & 8.33 (s, 1H),
8.06 (d, J = 1.5 Hz, 2H), 7.63 (s, 1H), 4.67 (s, 2H), 4.62-4.53 (m, 2H), 2.90-2.80 (m, 1H), 2.03 (s, 3H),
1.18 (dd, J = 7.2, 1.2 Hz, 3H); *C NMR (126 MHz, CDCl5) § 169.0, 161.9 (d, J = 2.8 Hz ), 138.8, 132.4
(9, =34.2 Hz), 122.0 (q, J = 272.4 Hz), 119.6-119.5 (m), 117.8-117.6 (m), 84.6 (d, J = 169.2 Hz), 72.8,
40.5 (d, J = 18.8 Hz), 13.3 (d, J = 7.4 Hz), 12.8; “’F NMR (376 MHz, CDCls) § -63.05 (s, 6F), -219.30 (s,
1F); HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for Cy5H:5F;N,0O,Na 411.0914, found: 411.0920.
CF,

F3C/©\NH

(0]

O..
N

i' ,CH,F

N-(3,5-bis(trifluoromethyl)phenyl)-2-(((2-(fluoromethyl)cyclohexylidene)amino)oxy)acetamide
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(2u): Following the general condition, stirred at 100 °C for 5 h, using the HFIP as the solvent, obtained
the 2u as a colorless solid (48.0 mg, 58%); R; = 0.25 (petroleum ether-EtOAc = 5:1); *H NMR (500
MHz, CDCls) 6 8.56 (s, 1H), 8.07 (s, 2H), 7.62 (s, 1H), 4.79-4.46 (m, 2H), 4.63 (s, 2H), 3.14-3.09 (m,
1H), 2.76-2.60 (m, 1H), 2.19-2.03 (m, 2H), 1.95-1.82 (m, 2H), 1.62-1.54 (m, 2H), 1.54-1.47 (m, 1H); **C
NMR (126 MHz, CDCl3) (major isomer) 6 169.1, 162.8 (d, J = 3.3 Hz ), 138.9, 132.5 (g, J = 18.8 Hz),
123.0 (g, J = 272.4 Hz), 119.6-119.5 (m), 117.7-117.6 (m), 83.4 (d, J = 167.5 Hz), 72.8,42.7 (d, J = 20.1
Hz), 29.3 (d, J = 5.5 Hz), 26.3, 25.8, 24.1; *C NMR (126 MHz, CDCl;) (minor isomer) 169.3, 161.3,
139.1, 132.2 (g, J = 18.8 Hz), 123.5 (g, J = 270.0 Hz), 119.4-119.3 (m), 117.5-117.4 (m), 85.0 (d, J =
167.3 Hz), 72.7,34.2 (d, J = 17.3 Hz), 28.5, 25.9 (d, J = 11.1 Hz), 25.0, 21.6; **F NMR (376 MHz, CDCl5)
(major isomer) & -63.04 (s, 6F), -222.96 (s, 1F); “*F NMR (376 MHz, CDCl5) (minor isomer) & -63.04 (s,
6F), -216.00 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for Cy;H4;F/N,O,Na 437.1076, found:
437.1078.

N-(3,5-bis(trifluoromethyl)phenyl)-2-((((E)-1-((2S)-2-fluorocyclohexyl)ethylidene)amino)oxy)acet
amide (2v): Following the general condition, stirred at 100 °C for 24 h, obtained the 2v as a colorless
solid (47.1 mg, 55%); R; = 0.28 (petroleum ether-EtOAc = 5:1); *"H NMR (500 MHz, CDCl5) & 8.38 (s,
1H), 8.08 (s, 2H), 7.61 (s, 1H), 4.67 (d, J = 1.8 Hz, 2H), 4.70-4.53 (m, 1H), 2.52-2.42 (m, 1H), 2.27-2.20
(m, 1H), 2.03 (s, 3H), 1.92-1.84 (m, 2H), 1.79-1.72 (m, 1H), 1.57-1.47 (m, 1H), 1.45-1.30 (m, 3H); **C
NMR (126 MHz, CDCl;) & 169.3, 162.0, 138.9, 132.3 (q, J = 33.4 Hz), 123.1 (g, J = 272.5 Hz),
119.6-119.5 (m), 117.7-117.5 (m), 92.4 (d, J = 175.7 Hz), 72.7, 50.2 (d, J = 17.3 Hz), 32.1 (d, J = 18.0
Hz), 29.0 (d, J = 7.3 Hz), 24.7 (d, J = 2.0 Hz), 23.9 (d, J = 11.5 Hz), 13.0; **F NMR (376 MHz, CDCl;) &
-163.06 (s, 6F), -171.35 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for C;gH1sF/N,O,Na 451.1232,
found: 451.1233.

F3C/©\NH
o)\

O.AIN F

sge

N-(3,5-bis(trifluoromethyl)phenyl)-2-((cyclohexyl((2S)-2-fluorocyclohexyl)methylene)amino)oxy)

acetamide (2w): Following the general condition, stirred at 100 °C for 3 h, obtained the 2w as a
colorless solid (59.5 mg, 60%); R; = 0.35 (petroleum ether-EtOAc = 5:1); *H NMR (500 MHz, CDCl;)
(major isomer) & 8.31 (s, 1H), 8.07 (s, 2H), 7.61 (s, 1H), 4.65 (s, 2H), 4.80-4.57 (m, 2H), 3.13-3.05 (m,
1H), 2.53-2.45 (m, 1H), 2.23-2.15 (m, 1H), 2.03-1.92 (m, 1H), 1.89-1.80 (m, 3H), 1.78-1.68 (m, 4H),
1.58-1.44 (m, 3H), 1.40-1.26 (m, 6H); "H NMR (500 MHz, CDCl;) (minor isomer) & 8.85 (s, 1H), 8.11
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(s, 2H), 7.60 (s, 1H), 5.07-4.89 (m, 1H), 4.64 (s, 2H), 4.80-4.57 (m, 1H), 3.02-2.91 (m, 1H), 2.60-2.53 (m,
1H), 2.23-2.15 (m, 1H), 1.89-1.80 (m, 3H), 1.78-1.68 (m, 4H), 1.58-1.44 (m, 3H), 1.40-1.26 (m, 5H); °C
NMR (126 MHz, CDCl3) (major isomer) 8 169.6, 168.3, 138.9, 132.4 (q, J = 33.5 Hz), 123.1 (q, J =
271.8 Hz), 119.5-119.4 (m), 117.7 -117.5 (m), 93.9 (d, J = 173.6 Hz), 72.7, 46.2 (d, J = 17.8 Hz), 38.5,
32.4(d,J=18.0Hz),31.7 (d,J=7.1 Hz), 28.5 (d, J=10.0 Hz), 26.0 (d, J = 6.2 Hz), 25.8,25.1 (d,J = 1.9
Hz), 24.0 (d, J = 11.5 Hz); *C NMR (126 MHz, CDCls) (minor isomer) & 169.7, 167.0, 139.2, 132.4 (q,
J=33.7 Hz), 123.2 (q, J = 272.7 Hz), 119.5-119.4 (m), 117.4 -117.3 (m), 89.3 (d, J = 175.1 Hz), 72.9,
44.1 (d, J=19.0 Hz), 39.5, 31.0 (d, J = 23.3 Hz), 29.7, 28.7 (d, J = 22.6 Hz), 26.2 (d, J = 10.2 Hz), 26.0,
24.5 (d, J = 1.1 Hz), 19.7 (d, J = 2.5 Hz); “»F NMR (376 MHz, CDCls) & -63.09 (s, 6F), -170.80 (s, 1F);
HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for Cy3H,,F;N,0,Na 519.1858, found: 519.1864.

CF3 CF3

FsC” t NH  FsC” t “NH
o)\ o)\
+

o
S
N

z-0

>~ NS

N-(3,5-bis(trifluoromethyl)phenyl)-2-((1-((1S,2S,3R,5R,7S)-2-fluoroadamantan-1-yl)ethylidene)a
mino)oxy)acetamide (2x-1): Following the general condition, stirred at 100 °C for 2 h, obtained the
mixture of 2x-1 and 2x-2 as a colorless solid (75.6 mg, 77% ); R¢ = 0.35 (petroleum ether-EtOAc = 5:1);
'"H NMR (500 MHz, CDCl5) & 8.58 (s, 1H), 8.10 (s, 2H), 7.61 (s, 1H), 4.90 (dd, J = 49.9, 3.7 Hz, 1H),
4.67 (s, 2H), 2.36-2.11 (m, 3H), 2.09 (s, 3H), 2.08-1.98 (m, 3H), 1.96-1.87 (m, 1H), 1.80-1.67 (m, 4H),
1.64-1.57 (m, 2H); *C NMR (126 MHz, CDCl;) (major isomer) & 169.5, 164.6, 139.0, 132.3 (q, J =
33.2 Hz), 123.1 (q, J = 272.7 Hz), 112.0-119.1 (m), 117.9-117.1 (m), 94.9 (d, J = 182.9 Hz), 72.8, 39.1
(d, J =5.6 Hz), 36.2, 33.5, 32.7 (d, J = 18.1 Hz), 30.5, 27.1, 10.2; *C NMR (126 MHz, CDCl,) (minor
isomer) & 169.5, 164.6, 139.0, 132.3 (q, J = 33.2 Hz), 123.1 (q, J = 272.7 Hz), 112.0-119.1 (m),
117.9-117.1 (m), 94.9 (d, J = 182.9 Hz), 72.8, 39.1 (d, J = 5.6 Hz), 36.2, 33.1 (d, J = 4.7 Hz), 32.7 (d, J
= 18.1 Hz), 30.2, 27.1, 10.2; **F NMR (376 MHz, CDCl5) (major isomer) & -63.07 (s, 6F), -179.41 (s,
1F); *F NMR (376 MHz, CDCls) (minor isomer) & -63.07 (s, 6F), -179.89 (s, 1F); HRMS (ESI-TOF)
m/z: [M+Na]" Calcd. for C,,H,5F;N,O,Na 503.1545, found: 503.1546.
N-(3,5-bis(trifluoromethyl)phenyl)-2-((1-((1r,2R,3R,5r,7S,8S)-2,8-difluoroadamantan-1-yl)ethylid
ene)amino)oxy)acetamide (2x-2): Following the general condition, stirred at 100 °C for 2 h,
obtained the mixture of 2x-1 and 2x-2 as a colorless solid (75.6 mg, 77% ); Ry = 0.35 (petroleum
ether-EtOAc = 5:1); "H NMR (500 MHz, CDCl5) & 8.56 (s, 2H), 8.10 (s, 2H), 7.61 (s, 1H), 5.34 (dd, J =
48.7, 3.9 Hz, 1H), 4.83-4.72 (m, 1H), 4.70 (d, J = 4.0 Hz, 2H), 2.36-2.11 (m, 2H), 2.08-1.98 (m, 2H),
1.98 (s, 3H), 1.96-1.87 (m, 1H), 1.80-1.67 (m, 4H), 1.64-1.57 (m, 2H); *C NMR (126 MHz, CDCl,)
(major isomer) § 169.3, 161.9, 139.0, 132.3 (q, J = 33.2 Hz), 123.1 (q, J = 272.7 Hz), 112.0-119.1 (m),
117.9 -117.1 (m), 91.0 (d, J = 181.2 Hz), 73.0, 43.6 (d, J = 17.6 Hz), 35.3 (d, J = 9.1 Hz), 32.1 (d, J =
18.8 Hz), 29.1-29.0 (m), 27.2 (d, J = 1.2 Hz), 26.3, 11.4 (d, J = 3.1 Hz), 27.08 , 26.32 — 26.13 (m),
10.18 ; *C NMR (126 MHz, CDCl5) (minor isomer) & 169.3, 161.9, 139.0, 132.3 (q, J = 33.2 Hz),
123.1 (g, J = 272.7 Hz), 112.0-119.1 (m), 117.9 -117.1 (m), 91.0 (d, J = 181.2 Hz), 73.0, 43.6 (d, J =
17.6 Hz), 34.8 (d, J = 8.8 Hz), 32.3 (d, J = 17.7 Hz), 29.1-29.0 (m), 27.2 (d, J = 1.2 Hz), 26.3, 11.4 (d,
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J = 3.1 Hz); F NMR (376 MHz, CDCls) (minor isomer) & -63.07 (s, 6F), -187.35 (s, 2F); *F NMR
(376 MHz, CDCls) (major isomer) & -63.07 (s, 6F), -187.10 (s, 2F); HRMS (ESI-TOF) m/z: [M+Na]"
Calcd. for CpH,,FsN,0,Na 521.1451, found: 521.1460.

CF3

F3C/©\NH

N-(3,5-bis(trifluoromethyl)phenyl)-2-((((3aS,5aS,9bS, Z)-9-(fluoromethyl)-3,5a-dimethyl-2-ox0-2,3
,38,5,5a,9b-hexahydronaphtho[1,2-b]furan-8(4H)-ylidene)amino)oxy)acetamide
(Stantonin-CH,F): Following the general condition, stirred at 100 °C for 3 h, obtained the
Stantonin-CH,F as a colorless solid (82.2 mg, 75%); R; = 0.27 (petroleum ether-EtOAc = 2:1); 'H
NMR (500 MHz, CDCly) 4 8.82 (s, 1H), 8.09 (s, 2H), 7.58 (s, 1H), 6.94 (d, J = 10.2 Hz, 1H), 6.19 (d, J =
10.2 Hz, 2H), 5.70 (dd, J = 15.8, 9.7 Hz, 1H), 5.61 (dd, J = 15.8, 9.7 Hz, 1H), 4.87 (dd, J = 11.4, 6.3 Hz,
1H), 4.74 (s, 2H), 2.47-2.38 (m, 1H), 2.06 (d, J = 15.4 Hz, 1H), 1.89 (ddd, J = 23.1, 11.7, 3.2 Hz, 2H),
1.73(qd, J = 12.7, 3.6 Hz, 1H), 1.62 (td, J = 13.1, 4.3 Hz, 1H), 1.35 (s, 3H), 1.28 (d, J = 6.9 Hz, 3H); °C
NMR (126 MHz, CDCls) 6 177.0, 168.8, 150.4, 147.9 (d, J = 6.9 Hz), 147.3, 138.9, 132.2 (g, J = 33.4
Hz), 123.1 (g, J = 273.5 Hz), 121.3 (d, J = 14.3 Hz), 119.8-119.7 (m), 117.6-117.4 (m), 112.5, 81.4 (d, J
= 2.6 Hz), 75.4 (d, J = 159.7 Hz), 73.4, 53.6, 41.6 (d, J = 1.9 Hz), 40.9, 38.3, 25.9, 23.4, 12.4; 'F NMR
(376 MHz, CDCl3) § -62.98 (s, 6F), -208.74 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for
CasHasF7N,0,Na 571.1444, found: 571.1446.

CF3

F3C/©\NH

N-(3,5-bis(trifluoromethyl)phenyl)-2-((((3aS,5aS,9bS, Z)-9-(fluoromethyl)-3,5a-dimethyl-2-ox0-2,3
,38,5,5a,6,7,9b-octahydronaphtho[1,2-b]furan-8(4H)-ylidene)amino)oxy)acetamide (4-CH,F):
Following the general condition, stirred at 75 °C for 3 h, obtained the 4-CH,F as a colorless solid (85.8
mg, 78%): R; = 0.34 (petroleum ether-EtOAc = 2:1); *H NMR (500 MHz, CDCl5) & 8.80 (s, 1H), 8.09 (s,
2H), 7.59 (s, 1H), 5.73-5.50 (m, 2H), 4.76 (dd, J = 11.6, 6.4 Hz, 1H), 4.72 (s, 2H), 3.12 (dt, J = 17.3,3.8
Hz, 1H), 2.43-2.33 (m, 2H), 2.04-1.99 (m, 1H), 1.94 (qd, J = 11.8, 3.2 Hz, 1H), 1.83-1.72 (m, 2H),
1.72-1.63 (m, 2H), 1.56 (td, J = 13.3, 4.0 Hz, 1H), 1.30 (s, 3H), 1.28 (d, J = 6.9 Hz, 3H); **C NMR (126
MHz, CDCly) 8 177.2, 168.9, 157.6, 149.8 (d, J = 6.7 Hz), 139.0, 132.2 (g, J = 33.4 Hz), 123.1 (q, J =
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272.5 Hz), 122.8 (d, J = 14.7 Hz), 119.8-119.7 (m), 117.5 (dt, J = 7.6, 3.7 Hz), 81.9 (d, J = 2.2 Hz), 76.0
(d, J=159.1 Hz), 73.4,52.8, 41.1, 41.0, 37.8, 36.7, 24.9 (d, J = 2.8 Hz), 24.4, 19.2, 12.3; *°F NMR (376
MHz, CDCly) & -75.65 (s, 6F), -220.00 (s, 1F); HRMS (ESI-TOF) m/z: [M+Na]" Calcd. for
CasHasF7N,0,Na 573.1600, found: 573.1597.

(0]

3-fluoro-2,2-dimethyl-1-phenylpropan-1-one (3e): Colorless oil (7.2 mg, 80%); R = 0.53 (petroleum
ether-EtOAC = 10:1); *H NMR (500 MHz, CDCl3) *H NMR (500 MHz, CDCly) § 7.71-7.65 (m, 2H),
7.52-7.48 (m, 1H), 7.46-7.41 (m, 2H), 4.56 (d, J = 47.3 Hz, 2H), 1.40 (d, J = 1.7 Hz, 6H); *C NMR
(126 MHz, CDCls) 6 138.3, 131.2, 128.2, 127.5,88.9 (d, J=174.4 Hz), 48.6 (d, J = 18.6 Hz), 22.1 (d, J
= 5.4 Hz); F NMR (376 MHz, CDCl5) & -221.88 (s, 1F).

V1. X-Ray data for 4-CH,F

X-ray for 4-CH,F

Table S6. Crystal data and structure refinement for mo_dd19398_0m.

Identification code

Empirical formula

mo_dd19398 Om
C25 H25 F7 N2 O4

Formula weight 550.47

Temperature 293(2) K

Wavelength 0.71073 A

Crystal system Orthorhombic

Space group P212121

Unit cell dimensions a=18.7568(3) A a=90%
b = 16.7646(6) A B=90°
¢ =17.6194(6) A y=90%

Volume 2586.60(16) A3

Z 4

Density (calculated) 1.414 Mg/m3

Absorption coefficient 0.129 mm-1
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F(000) 1136

Crystal size 0.200 x 0.150 x 0.120 mm3
Theta range for data collection 2.430 t0 25.992<

Index ranges -10<=h<=10, -17<=k<=20, -21<=I<=21
Reflections collected 13082

Independent reflections 5052 [R(int) = 0.0332]
Completeness to theta = 25.242° 99.6 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7456 and 0.6695

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 5052 /24 / 400

Goodness-of-fit on F2 1.058

Final R indices [I1>2sigma(l)] R1 =0.0530, wR2 = 0.1205

R indices (all data) R1=0.0798, wR2 = 0.1419
Absolute structure parameter 0.0(4)

Extinction coefficient 0.025(4)

Largest diff. peak and hole 0.394 and -0.180 e. A3

VII. References
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3. T.Kang, Y. Kim, D. Lee, Z. Wang, and S. Chang, Iridium-catalyzed intermolecular amidation of
sp® C-H bonds: late-stage functionalization of an unactivated methyl group. J. Am. Chem. Soc.
2014, 136, 4141-414.

4. Y.-J. Mao, S.-J. Lou, H.-Y. Hao, and D.-Q. Xu, Selective C(sp®)-H and C(sp?)-H fluorination of
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VIIl. NMR Spectra

BEL L —

4

EBIY—

EFrAY A

FGLL—

190528.1906864.fid
WQZ20190515010

CDCI3 0528

Fooe

=0z

Fee0

0.0

0.5

1.0

1.5

20

25

3.0

3.5

40

45

5.0

5.5

6.0

6.5

7.0

75

8.0

8.5

ppm

FEOL—

Lyl

EG/E—

YETL—

L

RN

LT

191011.1906864.fid
WQZ20190515010

101

cDcI3

30 20

40

T T T T T T T T
170 160 150 140 130 120 110 100 80 80

T
180

ppm

S35



0
— re
E
wy " —
Fac L0l
@ =
apLL— ——J =106 orrz—
“ 151z—
w
815 1— J_ =£09 |~
_ 8LiE—
V26— — EFLWE| o
o~
L
o~
-
G
-
G
L=
-
Lo
-
.
ra
[
w3
L=
e
Lo
pH
=
e L L
] Le
- =
o |
_ -
924 a w w |
- © | 2
WS -t | ~
~Oo i
[3#)
88 uw ZT 3
15— Q19 - Tq_‘m
] ©] z— | =
22 , pi—
Mm o (%2781
Ea L
2z

190514.19068638.1id

10
ppm

20

30

10

50

60

70

ININN .
160 150 140 130 120 10 100 90 80
S36

170

180

WQZ20190515004 CDCI3 0514



09—

A

i

LEE L — il

£65Y— _—

WQZ20190515007 CDCI3 0514

190514.190686313.fid

05 0.0
ppm

1.0

15

8.0 i5 70 6.5 6.0 55 5.0 4.5 4.0 35 30 25 20

8.5

86 0L—

L5

W5E—

WELi—

FEBEL
5 mm_‘w.
SSEEL

WQZ20190515007 CDCI3 0514

190514.190686314.fid

10
ppm

20

30

40

50

60

[

15 140 130 120 10 100 90 80
S37

160

170




—8.469
—8.032
—7.627
—T7.276
4.637
1.978
1470

190514.19068633.fid
WQZ20190515002 CDCI3 0514

CF;

N CF
Ay s

L
[
L

I
L e )| L I

T T iy it iy T

2 . 2 & & <

2 g B 2 2 g

- ~ - ~ b @

8.5 8.0 75 70 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0

ppm
N NNy T T i T
190514.19068634.1id
WQZ20190515002 CDCI3 0514
CF;
O
AL,
O,
!
]
|
1yl
\ I ‘|J I j ] b
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o
ppm

S38



—a.102
538

623

364

349

333

151
7136

190514.19068635.1id
WQZ20190515003 CDCI3 0514

0]

4622

2.00-=

1.961

1165

—168.64
66.97
—137.30

7
190514.19068636.fid

WQZ20190515003 CDCI3 0514

o)

—2Z
Iz

6.5

—129.03

—124.42

6.0

—118.79

5.5 5.0 45 4.0

7278

37.44

27.87

ppm

—10.92

T T T T
170 160 150 140

T
130

T
120

T T
110 100 90 80

S39

20

10
ppm



i) N 1 T T
190514.190686315.fid
WQZ20190515008 CDCI3 0514
(0]
#H
O\
L
1
I
|
i
_)__ _l_fl_JI__ S L _ _ _‘) |_A_4Ju_ 1
- T iy T T oy
(=2 =] P~ =3 (=] 2] -
] 2 @ S S ] S
= — = ~ L=} ~ -
8.5 8.0 7.5 1.0 6.5 6.0 5.5 5.0 45 4.0 3.5 30 2.5 2.0 15 1.0 0.5 0.0
ppm
i N T ] 1 T 0
190514.190686316.fid
WQZ20190515008 CDCI3 0514
(0]
%H
O\
L
]
1
| |
180 170 160 150 140 130 120 100 90 60 50 40 30 20 10 0
ppm

S40



= romow ~ ~ o o
= D - i & @
=1 = o =) 5 = o=
o [ - - -
| S e [

190514.190686311.fid
WQZ20190515006 CDCI3 0514

'Bu
NH
(0]
O\lN
1
_L - - - — - . D N | S — AL
T g T ay T
I o = - o @
= S S = 2=
= ~N~N ~ ~ o
8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 4.5 40 35 3.0 2.5 2.0 15 1.0 0.5 0.0
ppm
07 T T 0 vy FVAEN T
190514.190686312.1d
WQZ20190515006 CDCI3 0514
Bu
NH
o
O\lN
i
1 | ’
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

S41



—a.058
—7.276
—B.760
6.261
4.595
3.792
1.047
1.153

190514.19068639.1id
WQZ20190515005 CDCI3 0514

/
o}
(0]
~
AR
O\
i
|
I
1
[ ‘
T T N | B S SR S N N 1
T T T ! 1 T i
= o = - = = -
= = S = = = =
- ~ - o~ (-] o @
8.5 8.0 1.5 (] 6.5 6.0 5.5 5.0 4.5 40 3.5 30 25 20 1.5 1.0 0.5 0.0
ppm
3 T 17 T i T T
190514.190686310.1id
WQZ20190515005 CDCI3 0514
/
O
0}
-
AR
o\
)|NW<
]
" A n
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

S42



ar—

SeE—

TSRE—

PO —

WQZ20190515009 CDCI3 0514

190514.190686317.fid

J

=116

Eo0e

=0t

=0z

E160

Foeo

05 0.0
ppm

10

1.5

4.0 35 30 25 20

45

8.0 1.5 70 6.5 6.0 5.5 5.0

8.5

9.0

95

rnl—

Fit—

EELE—

0955—

LBTL—

SEE0L—

PEE LT
ez
PUEEL
veLe—

airi—

£2991—
5l —

10
ppm

20

30

40

50

60

7

160 150 140 130 120 110 100 90 80

170

WQZ20190515009 CDCI3 0514

190514.190686318.fid

180

S43



d L=
1 =
3]
F2 m.
o
0o k—
; =
[ =
ShLL— p =006
La
a
- triz—
| L=
_ ] | ™
581 AL
| @ 0F 26—
~N
=
Fe
P
Fed
L=
<
[y)
| [= VEL—
18— —_— =T
| =
ra
L e
w
=
raé
oy
vers ra
ZEVL
b4
BrpL L=
1054
05L 4 PR
g -— =001 :
gl = Kz >
SES L |
0552 PE LT~
995/ L= 96 LT
e~ - L]
191" = Fool el hEl—
veL® @ 1hegL—
%EW | e GOREL—
7818 _J ;
5518 - = Mmm.h
7z0'8 5 | Lo
LEB'B (=} o coarl—
0vE'8 -
o L
m =
2 / 5
B = =
b -
M m - 1598 L—
1 BEREL—
[=g=1 =
0wgn—3 & =T -+ Fseo[ 2
<2 s
=N o Z— FE
od o\ -
2=

10
ppm

20

30

40

50

60

10

170 160 150 140 130 120 110 100 90 80
S44

180

WQZ20190515001 CDCI3 0514

190514.19068632.fid



s —
CEEL—

eoz—

G6LT—

L9587

190708.19101892.fid

0708

WQZ20190707002 CDCI3

Bu

3

Ph

FEL9
=976

=00t

=Lz

=007

0.0

05

1.0

1.5

20

25

30

35

40

4.5

5.0

5.5

6.0

6.5

7.0

75

ppm

(4=

0FGE—
LELE—
BEPE—
L9
Lo —

922

PEEH—

SLGTLF
Dﬁ.mwr\w

C6ATE

Gl :mr\.
05 ¥ELT
FELEL~

LEivl—

18103476.fid

bsal— .
S5eal—

190709

0709

WQZ20190709006 CDCI3

Bu

Ph

20

40

50

10

T T T T T T T
160 150 140 130 120 110 100 920

T
170

ppm

S45



L=
= (=]
E
a
-y
re
I ls
607 1 — ] =006 -
DEL— bg =106 a0nz—
o 9ETbE~
[~ Thze”
18vE
bELE~—
=
e
Le
o~
=
red
™ 8674
| o
|
JERE— — Euz
| l =
| <
|
| La
-
8zoT— -||,L_ 00T
1
| =
8
s
Fa
sEBL—
£0'5Z1
L= seazL-~
& £E2ZLF
vzt
b el —
(=] w g —
< a2 502D o
[ 5 5
0T zZ— |
BEZ'L o] / | o]
524 o @) | L= wip— O
£az's g T = )
921 o > = - £07 5@
[T = o = rfuat E o
S0EL Mo - coe NS
ueif BE © M AN g8
2 560 2
eei] 28 28
seed] 2 0L~ 2 &
o & L= €629 o &)
SoEs] BN @ o
epgd =™ > =N
od m od
2= £ 23

10
ppm

20

30

40

50

60

70

100 90 80
S46

110

120

160 150 140 130

170

Bu



L5T)
¥O2 FV,

hgeE—

200530.20025951.7d

WQZ20200530001 CDCI3 0530

Bu

E

Iy
(0]

4 L6

06

wI6l
E00T
£t
0Ll
Wmc.n
807

0.0

05
ppm

1.0

£
62 1E~
vahe””
BZHE~"
BLLE~

1.5

20

25

30

SVEL—

35

4.0

4.5

5.0

ZEEL—

[AUCTA
86071
_m..\.m_.w..(
b5iZ
BEBZL
£48g)
_uw;qm_.“.
m—.mm—.\
mm.mm_.n\.
work

5.5

6.0

6.5

8Tiv—

0

7.5

1999~
L0491

200606.20030391.7d

WQZ20200530001 CDCL3 0606

Bu

160 150 140 130 120 110 100 90 80 7 60 50 40 30 20 10

170

ppm

S47



GET b —

BEE L —

909y —

a1g i

190929.19142715.fid
WQZ20190929003

0929

CDCI3

Bu

.t

i

h

=906
=6

Eo0z
Loy
m_.mo.—
(4114
660

0.0

0.5

1.0

1.5

20

25

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7o

[£]

8.0

ppm

98z —

[0

086z L
66 QN—V
FLaTL
4 mw—q
SOPEL~
BEPEL"

LR L—

69291
FOG9L

§/
190929.19142716.1id
WQZ20190929003

0929

CDCI3

Bu

20

40

T T T T T T T T
170 160 150 140 130 120 10 100 20

T
180

ppm

S48



RV v 7 T
200530.20025953.fid
WQZ20200530003 CDCI3 0530
Bu
NH
By
O\lN
I
" 0
L
] _ . U ¥ | N | S L
T 77 T N i ¥
e o4 I A o o
S & = S ] S S
o~ =1 - ~ o~ L= -]
8.0 i5 7.0 6.5 6.0 55 5.0 4.5 40 3.5 3.0 2.5 2.0 15 1.0 05 0.0
ppm
7 T TN T i T PYAEN
200608.20030393.1id
WQZ20200530003 CDCL3 0608
Bu
NH
B
O\lN
|
I
J ‘ o & 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

S49



ZEL L —
0gE’ b —

FEET—

09—

191128.19179051.Ad
WQZ20191128001

128

CDCI3

Bu

U

i

_;‘_ —

EZL16
=606

Eevy

Evoe

001
]

Too

s0¢
E e

Foou

0.5 0.0
ppm

1.0
®
=
g

1.5

20

25

GEYS—

30

EBZL—

35

4.0

4.5

5.0

AR
gL b—
1E6 1L~
60021

55

THST L~
06971~

6.0

99vEL—

6.5

SPEvL—
0E 4L —

70

7.5
1818007 .fid

L6201
£58ak

8.0
N
191130

1130

CDCI3

WQZ20191130003

Bu

10

20

30

40

50

60

10

80

20

100

110

120

130

140

150

160

170

ppm

S50



LD —
9z —

g9r—

WQZ20200530002 CDCI3 0530

200530.20025952.7id

Bu

TN F—

EC06
L6

960
960
OO
00k

MS L6'0

0.0

0.5

10

1.5

20

25

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

1.0

[F]

ppm

oz
£E I
PEpE—
1546

EBZL—

BEG L~
0F 22~
85GTL
ZusTh
0F 4L

08 zel—
FEPEL—

LBV

9859 l—
G5 91—

20030382 fid

200606

0606

WQZ20200530002 CDCL3

Bu

20

40

50

T T T T T T T
160 150 140 130 120 110 100 920

T
170

ppm

S51



94T

ey L—

aLe—

PN
958"

190929.19142713.fid
WQZ20190929002

0929

CDCI3

CF3

F3C

el
=¥l

Froz
4

Fos1

Eg1o
Freo

8L
NNTQ

FooL
Eo0e

(T4]
Wﬂ.d

1.0 0.5 0.0
ppm

15

1.5 70 6.5 6.0 55 5.0 4.5 4.0 35 30 25 20

8.0

8.5

B L1~
EVELT

6E'4T
PENW
96'42
5156
99°4€
mm.mnw
80g

e
68 th

FEEaL
80041
SE0L)

g

190929.19142714.fid
WQZ20190929002

0929

CDCI3

CF3

FsC

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

170

ppm

S52



BT b~
ke

0L —

190710.19104093.fid

0710

WQZ20190710002 CDCI3

Bu

u|

S ,JL L

106
wmn 16

=0z

0.0

0.5

1.0

15

20

25

3.0

3.5

4.0

45

5.0

55

6.0

6.5

7.0

15

8.0

8.5

9.0

ppm

PEEL—

29k —
296k —

9B'sg)
el m_w—lzﬁ
068}
N_.mw_.w.

[
FEBELT
R

GYivi—

18104094 fid

FEEAL—

£zeal—

190710

0710

WQZ20190710002 CDCI3

Bu

T T T T T T
160 150 140 130 120 110

T
170

ppm

S53



J La
| =
E
Lag
© 9mEl—
| s
ZEV b, | =
_Nm._W = =t0e
9EE'L I _
05} ) ™ 042
- e
J £1E
i La £yiE—
o~
L
~
Le
-
_u 8179—
105E— —_— =z 2
Le BLEL—
1Ty =
192y - L .
5. ¢W | o0z
06Z°F | Fa
|
T — — 3 =10
| L=
-«
o
M
8694
- L0 L
] PO'LLL
e 1004
ANt
ZG6 L
[y)
] FEB L
hd a00zL~
£2TZ1
- 0ryzi
] 159T)
SOLE LN
9428 - 76 1EL
- 8LZEL
. w _ -~ Przel
1692 m IL ELoL BBl —
Z= =
e} / | [ e
g z /° |
ripg— O Z ®) ——— Fooz )
=] L =]
i o ° <
8 O - wh—
S M= =
- o —
o9 LR D
=S QO ) |« e g
56— O O ™ — Fooi[= S
~ [ ~
od | =}
2= 2

10
ppm

20

30

40

50

60

70

0709
CF3
170 160 150 140 130 120 110 100 920 80
S54

F3C

WQZ20190709005 CDCI3

80



L

OEt

A
7

=)
gse L =
bE= I
ESh LT O
et 2
=
=)
]
@
[=)
[=2]
2

T
Bu

©
)
S
]
Q
[m]
&)
©
=1
3
)
=}
&
S
I
N
=)
=

05 0.0
ppm

1.0

1.5

45 4.0 35 30 25 20

5.0

75 7.0 6.5 6.0 5.5

8.0

G~
9B0FL—"

ELEE—

Beele—
GIEFE—

BELBY—

P —

MDEL—

GELEH—

ELBGEL—

CLGYEL—

PSR —

fid

6047151

A1

8119042
WQZ20180816003 CDCI3 0816

arsrL T

190816

10
ppm

20

30

40

50

60

70

90 80
S55

100

10

120

130

140

OEt

170 160 150

180

Bu




e v
69Z°1
£8z L Fra
08€'1
i c
9zv'l
sEb 1 Lol
3 s
NS 60FL—
957}
1151}
£50° ) r N ﬁh”NNV
Z0s'l 6172
1i 1 : 7092
o —] NHM.M soce’
7181 — o0 - @
088l -
;m.jf
968 | |U 801 e
€08 |+ EFeou |
a6’} = Ferl [
VE6'l
Y00z
8107 e
207 Feor| w zhos
6207 N
GE0T
vz
50Z _
ki L 6819
9EYT
1z
= Foso
15T
varz L e 8oz —
08z e B
£0E'E
ZIEE
Bige
L=
051y -
ElZY EE———T
vt 002
Wy -
8egh r<
Ligp-t . = .
¥y 7 = By
657
L= GhLLL
& Bp L
15 L1
PE LI
s
] 0L6LL
CLEL
TEELL
80 NE.%
L= s78217
H @ FAN A —
a8 IEL w
(@) ZLZEL o
(@] - BE'ZEL o
O Fa SOZEL
2 wacl @ O
= =
L=
o Zz= ~ o Z=
5] 5]
9171— = T o - 7 g T ©
7]
T —. = S ag0 | ™ 2 z
T 58 - — * 86 = oo
gs " © iZre—2 8 ) (@]
85 W 32 5
se O = 2Eal—S = o
5& 5&
e — o ||‘Jl Eery WY—T G
[=*] [=)]
wee— o 0 &) —= 60| SN o
=f=] _._hld 4 [ =3 g
2= 23

80 7

S56

170 160 150 140 130 120 110

180




ET0R—

190922.1913672.fid
WQZ20190921004

0922

CDCI3

=006

Bu

_
|
5]
= =116
1
= H_wg&
00z
_ J w96z
L EFloz

AcO

0.0
ppm

0.5

1.0

Sg0z—
e —
109z~
04T
6162
e e
yevE"
1946~

15

20

25

3.0

0igs—

3.5

587

4.0

4.5

5.0

5.5

BEELH—

6.0

GEGTL—

6.5

ZOTEL—

1.0

SEirL—

7.5

8.0

LRI L
65691 —
a0 b1

8.5

880.fd

©

190924.191

CDCI3 0924

WQZ20190921004

Bu

AcO

20

10

60

T T T T T T T T
170 160 150 140 130 120 110 100 90 80

T
180

ppm

S57



9G¥ v —

190929.19142711.0id
WQZ20190929001

0929

CDCI3

.

Bu

J __le' |L_;.

| N—

1

il

-

606
=816

Evoz
Fuoe

Fooz

ooz

Fooz

MS&

007
=e0e
61
JE60

05 0.0
ppm

45 40 3.5 3.0 25 20 15 1.0

5.0

8.0 75 7.0 6.5 6.0 5.5

8.5

e8eL—

06T
EVEZL—
LEGE L~

61 b~
EA'EEL~
GITELT

LEATL—

GE'RAL

aradl
0EGAL

e
190929.19142712.fid
WQZ20190929001

0929
Bu

CDCI3

20

40

90

T T T
170 160 150

T
180

ppm

S58



0.0

0.5
ppm

1.0

Eo06 0Zve—
P 0252

51474
5E LE—
[
E50 P
= Fooz

15

_JLJULL

20

GETE—

E907

25

3.0

-
965 € e 7T —
AN EpEL

|

4.0

4.5

6087 — - Fooz
)

5.0

5.5

98Bk —

6.0

BEEzl—

6.5

FOPEL—

arirl—
WIA\O —
- =007
—— Epz|=w

— Feeor

10

LATL
2ag'L
GLE hW
GEV'L
a5F h\.

i5

8.0

zla—

1812581.0id

05aal
GYEAL

Cl

\
190902

Bu

85

WQZ20190830001 CDCI3 0830

190830.1912430.1d

10
ppm

20

30

40

50

60

7

90 80
S59

100

10

120

130

CDCI3 0902
140

150

160

Cl
170

Bu

WQZ20190830001



9457 —

LTI

g L—

GO0B—

losa—

190710.19104097 .fid

0710

WQZ20190710004 CDCI3

WJ Lnnu

CF3

—

B0t
L.mc.m
10e
66'L
16
el
860
mrha.c

=loe

E00L

Eroz

Foo

0.0

0.5

1.0

ppm

oLl

0BZT~.
7987
arse””

GEYE—

rEr—
a0y
a58r—
9405~

EBTLI—

L

&6 wm—w

sapel”

VEEAL—

FEOLL—

18104098 fid

190710

0710

WQZ20190710004 CDCI3

CF3

20

40

50

T T T T T T T T
170 160 150 140 130 120 110 100 920 80

T
180

ppm

S60



=
=
E
w3
[o& or—
~SLE .
= ot | = g
ove | <
EreL 7TiT—
VLR
9478~
. YErE
FOVL| o
- o0 [~
— Fogl S9EF—
| @ Zhar—
o~ . —
= o1 5525
=
Fes
La
- 09ze—
L=
<
L@
-
————— Epg)
L=
b B3 LLL
Za Lk
o
Lo BO L
- [yt
LU
BT6
- 52 Q:W
v HBEH
B1ZL
SEIZLY
- ZE9z)
L OLZELS,
«© LEZEL
£9ZEL
06ZEL
9 Lo iael
IS =
= ©
90T . — m
I I [3e] [ M I
[32]
sgi— & O z _._,r_w —— =01 m o = [
(&) =] (@)
zre— 2 - L AR ez W\
= (@) ; o« =
[e =) —_ o O
2 I
B8 83 ]
wre— 5 2 =Z = F660 | el e e -z
o O o =] (@]
o & ) BT 5 & rs)
s e w s S w
2N =) 2N
~ L= ~
3t : 3t

170 160 150 140 130 120 110 100 %0 80 70 60 50 10 30 20 10
ppm
S61

180




2097

LTI

gL —

Floa—

era—

190705.19101594.fid
WQZ20190706004

0705

CDCI3

CF;

L

=£1'9
=19

Fso

Eeo

=907

0.0

ppm

0.5

WL~
0z e

1.0

98—
8ze—

15

20

25

3.0

G9TL—

35

40

85 L
Ry
baLLL
s
0L
I
Sz
1T
6151
98 1ZL
£k ﬁwrﬂ
620Z1

zel
BEZEL
vazEl

16ZE
1eeL””

45

5.0

5.5

6.0

6.5

7.0

75

GERAL—
SOELL—

8.0

85

WQZ20190706004 CDCI3 0708

190708.19101884.fid

CF3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10
ppm

190

S62



25071~
990°1

[44-a e
[AER A

|11

args—

G56° L

LGEE—

190716.19104091.fid
WQZ20190710001

CDCI3 0716

CF;

FsC

Egzg

Fare

Tes0

=e0e

oo

Fooz

Feau

0.0

0.5

1.0

1.5

25

3.5

4.0

4.5

5.0

5.5

6.0

6.5

15

8.0

ppm

G0ZL—

LB

9FvE—

ESTL—

2oL
0L LM
ELLLL
9Ll
GLLLL
ar 6L
mwm:.W
mmm——\
86 vm_.\w
m—;qm—\.
EEOTL

80°zEl
FETEL
Lazel

SazEl
croel””

92981 —
GLESL—

18104092 fid

190716

CDCI3 0716

WQZ20190710001

CF;

T T T T T T T
160 150 140 130 120 110 100

T
170

30

ppm

S63



90—

0E9° L —

SY0e—

L5Fe—

190708.19101893.fid

0708

WQZ20190707003 CDCI3

CF3

F3C

A AL L

t

Feoe

B0
Feoe
ooz
Bp0'L
EL0L

Fuo

Foor

Fooz

0.0

0.5

10

1.5

20

25

3.0

3.5

40

4.5

5.0

5.5

6.0

6.5

0

1.5

8.0

8.5

ppm

G89L—

YT
2677
yeaz””

195~
LViET

0524~
L2494
i

T3

prayxs
BEGI)

| |

190709.19103477

fid

0709

WQZ20190709007 CDCI3

CF3

FsC

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

190

S64



6Ly —

9T

LT L=

woa—

Zira—

190705.19101585.fid
WQZ20190706005

0705

CDCI3

CF3;

60°L
L0'S
E90%
EZoe

Foou

=86’}

=90°L
=907

Fs60

0.0

0.5

1.0

15

20

25

30

35

4.0

45

5.0

5.5

6.0

6.5

1.0

7.5

8.0

8.5

ppm

Z8zl—

GEST—
crnE—

8P —

05Zi—

19z
posLL
197111
LI
gLl
SHaLL
1raLL
fmm:ﬂ
861217
LYEL
v
0971

EDZEL
0EZEL
95 ZEL

ozl
sopel””

L5
Lag—

190709.19103473.fid

0709

WQZ20190709003 CDCI3

CF3

F3C

170 160 150 140 130 120 110 100 90 80 10 60 50 40 30 20 10

180

ppm

S65



za—

96y e—

190705.19101592.fid
WQZ20190706002

0705

CDCI3

CF3

F3C

Frze

]
i —— £0e
e g0

——————  EB0%

q ob9

) e
-—== EG0l
-—=m= G0l
— =0T

-J. =00}

=  F¥0E

= oo

0.0

0.5

1.0

1.5

20

25

30

35

40

4.5

5.0

5.5

6.0

6.5

0

[F]

8.0

8.5

ppm

15T

FEEIL—
PRI

190709.19103472.fid

0709

WQZ20190709002 CDCI3

CF3

FsC

20

40

50

90

T T T
170 160 150

T
180

ppm

S66



£89'L
g -y
692 1

s

ced’l
hmn.w\.

gr—

9L

ETA N A

Wwoe—

9.8 —

190705.19101596.fid
WQZ20190706006

0705

CDCI3

I8

CF;

Fs;C

=z

00

=00

Foot

0.0

1.0 0.5
ppm

15

8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 20

85

9.0

orol—

s0ee—

E99E~
¥SEE
mm.mmv

BETL—

GELLL
BS L
Lol
FOLLL
2aLL

BEGLL

mwm:.W
mmmf—n\.
66121

9Lyl
2ok

S0ZEL
ZeZEl
G ZEL

SEZEL
egeel””

18103474 .fid

Flaal
GEBAL

\/

190709

0709

WQZ20190709004 CDCI3

CF3

FsC

N

20

40

T T T T T T T
160 150 140 130 120 110 100 920

T
170

ppm

S67



IS
079"

GEEE~
9569~

942

6Z9L—

GY0B—

BGER—

190705.19101581.fid
WQZ20190706001

0705

CDCI3

CF3

LUJMJ’M '

F5;C

O,

|

MA“."
B
€07

FITL
=00t

m:qc.—

=007
=L

=0l

=Ll

=00
=0

Foo's

0.0

0.5

10

15

20

25

3.0

35

40

4.5

5.0

55

6.0

65

70

7.5

8.0

85

ppm

1B0°Th
erzh”

LBSEE—
999°52—

E51BE~
GBE°0F
EQL —wv

LBYES—

LWTEL—

LFDER—

FZETH
9B LEL
GTLLH
GELLH
L84 LH
gLeLH
9GE G
(4=
L96°LEL
mﬁ..wm_k
9ELYEL
a0eazk
ooy mmv./

GOD'ZEL
GATZEL
Y9 TEL

GOBZEL
LB9REL—
CET IFL—

EOBLFL—

CRETEL—

seeegl—

FELLLL

190?09.191034#1.%
WQZ20190709001

0709

CDCI3

CF,

J L

>N

¥

(0]
Or,,

F3C

20

40

90

T
180

T
190

ppm

S68



0P Ei~y
18z
B56L—
542

€9 §V

1.5

i=Tir4 mm..\.mv

: s
EEOL B 1P -
et

20

S N G D D
EETENIEERTERE
EEZEEEEIESERE
B e g

A J II

AT W
ﬂJ‘j (L
=
=
-

T T T

1.0 05 0.0

ppm

LBTE—

-+

&

™~
25

0601 === [660

w —
LEG L Fa TVEL

9zE—

5
i
45

L0l s Mmm"

o

=

o
5.0

d FLLLL
sree LLLLL

6562 iy
PagT EBLH
EENATS

BEELL
GWQSV

1T

x SEEZLY
N TIREL

o) N e ﬁ_\

i (@) SOTEL
: ZETEL
MMMM Fa a5Zel
SEZEL

6197 O over

BOERL—

5.5

N

mo oo
SSo—
==8%
o5 o on o
j:
T
6.0

CF;

6.5

7.0

F5;C

(0]
O,

8.0

FaeaL—

-lg Tao.,. R

Gyoe—

1~ E00L grogl—o

18123151.fid

GEER—

8.5

WQZ20190827003 CDCI3 0828
WQZ20190827003 CDCI3 0828
CF;

190828.19123152.fid

190828

170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10
ppm
S69

180




g1
ma:v.
11

LGB L —

8EE 7T
EEr T
SEQ

190221.19016612.fid
WQZ20190221001

0221

CDCI3

Bu

al
0.0

ppm

0.5

1.0

EZ66
=EG6

15

25 20

30

S—

HMJ_ Ta._

|||L =loe

4.5

5.0

5.5

6.0

6.5

~
1.0

T o I
Z
- FGOZ

o0 |

7.5

EL60 |

1
S —

8.0

E0 b —
08’1z
ﬁm.vmv

CElE—
FETE—

99 Ly
_m._vv

FLELL—

08521 —

B YEL—

SYivi—

CLEDL
mm.mm_.v

yeaal—

WQZ20190516002 CDCI3 0516

190516.1906963.fd

Bu

20

30

40

20

T
180

T
190

ppm

S70



CGLTEE—

KN-20191015- 1910085577-1.10.1.1r

Bu

140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310
ppm

-130

EL L —
GEE b —

ZE0E—

F5EE
_mm.NW
968°Z
qwm.wu\

GEE'?—
FEV P
055 7—

Bu

WQZ20190818003 CDCI3 0819

190819.1911962.fid

J

1
J\.J

=00t
=906

=Lt

Fooz

Froe
=007

0.0

0.5

1.0

1.5

20

25

30

35

4.0

45

50

5.5

6.0

6.5

7.0

7.5

8.0

ppm

S71



TR T k¥ i TV ITO¥ 3
190820.1912008.fid
WQ7Z20190820004 CDCI3 0820
Bu
NH
0
O.
Il CH,F
.
150 140 130 120 10 100 90 80 70 60 50 40 30 20 10 0
ppm
KN-20191015- 1910085577-6.10.1.1r
Bu
NH
0
O.
N
Il CH.F
Ph
20 -130 -140 -150 -160 170 -180 -190 -200 -210 -220 230 240 -250 -260 270 280 290 -300 -30
ppm

S72



mmm.—y.

o
izt
m_m._.\.

LgE—
GORE—

LIEY—
iy —
¥59'%

th;ql/\

0.0
ppm

05

1.0

15

4.0 35 3.0 25 20

45

55 5.0

CDCI3 0821
6.5 6.0

7.0

[F]

8.0

190821.1912024.fid
WQZ20190821001

Bu

10T
iee
peve”
GE LB~
BLze~
1EVE
10T
NN.QW
08°Zh

ores—

0Z°Es
mm.nmv

20 10
ppm

30

40

50

60

7

Gl'BE~—
856~

BEELL
vamf—v

mm.mw_.V.

CDCI3 0823

8oEal—
L9491
ma.hm_.V

1812130.0d

WQZ20190821001

190823

160 15 140 130 120 110 100 90 80
S73

170

Bu




-3

ppm

AN YOG
iz <4y
-8 Ve k9

B ) G

¥OLVEE— —_—

FEEE— = @ i

(=] - - .-
-8 ides Fooz
289 T~ - Eove

T
130
.
[
=
I

Bu

T

120
-
&
rel
-
e

WQZ20200530006 CDCI3 0530

200530.2002598.fid

Bu

KN-20191015- 1910085577-8.10.1.1r
j:
o
Ph
140

0.5 0.0
ppm

1.0

1.5

25 20

40 35 30
S74

45

5.0

7.0 6.5 6.0 5.5

15




T T SRS S i T AV VAV
200606.20030394.fid
WQZ20200530006 CDCL3 0606
Bu
NH
o}\
Ph O\IN
CH,F
I
| ‘ \
1!
‘ | ‘ “ " ‘ . | J
170 160 150 140 130 120 110 100 90 80 70 60 50 n 30 20 10 0
ppm

KN-20200701-2006197297-5.10.1.1r

-221.670

T
140 145 -150 155 -160 -165 -170 -175 -180 -185 -190 -195 200 -205 -210 215 -220 225 -230 -235 240 -245 250 -255 -260 265 2

S75

ppm

T
70



LT
P
628+

LOET—
ey y—

LM

190929.1914272.fid
WQZ20190929004

0929

CDCI3

Bu

-

A

=109
=06

Fuoe

=F0T

00T
Sh0Y
yOrt

807
ool

0.0

0.5

1.0

ppm

0zET
¢m.mmv

EE'LE—
9gPE—

LELF
:..wﬁv

0L

E9° I8~
oes

(40

20921,
059Z1—
09071
S.mN_M
inzeL
esrel”

0Fivi—

fid

5E60 ]
0529

Il

190929.1914273

Bu

0929

CDCI3

WQZ20190929004

20

40

70

T T T T T T T T
170 160 150 140 130 120 110 100 90

T
180

ppm

S76



-220.061

KN-20191015- 1910085577-19.10.1.1r

Bu
NH
o}
O.
)
CH,F
-140 -150 -160 170 -180 -190 -200 210 -220 -230 240 -250 -260 -210 -280 290
ppm
VRSSO 1T
191128.19179052.fid
WQZ20191128002 CDCI3 1128
'‘Bu
NH
o
O\IN
CHF
|
\ |
d J‘ 1 i
_;le ‘ Y S l-_Ju _.J lJ l-_._.—L}i_
T T T T L i
@ © = = @ = i)
& a2 ] = 3 =9
- [ - o~ ~ @
0 [F] 1.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 15 1.0 0.5 0.0
ppm

S77



7T T STINS T 77 T A B
200530.2002596. fid
WQ7-20200530004 CDCL3 0530
Bu
NH
(e}
O\lN
CH,F
|
1
! 1
‘
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

KN-20200701-2006197297-3.10.1.1r

Bu

-219.627

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
120 -125 -130 -135 -140 -145 -150 -155 -160 -165 -170 -175 -180 -185 -190 -195 -200 -205 -210 -215 -220 -225 -230 -235 -240 -245 -250 -255 -260 -265 -270

S78

ppm



£6Z 1
BIE T
gee s

0Z9r—

o
o
Lo
-

_

0.0

1.0

5 FR09

= FBl6

1.5

20

25

30

35

4.0

WQZ20191112001 CDCI3 1112
Bu

191112.1916814.1d

|lIII; 60°L

560 [
— El0%

45

5.0

6.0

6.5

75

8.0

:
0.5
ppm

STTT
62 wmv

SEe—
LEFE—

GOZY
¢N.N¢V.

LEF9—

EVEL—

A
L

ELgLln,
05 L~S
EFeLL—
o0zl
oGzl

eescl

09vEL—

BIEYL
4] mﬁw.
BELTL—

FETOL—
G9491—

o

50 10 30 20 10
ppm

60

126

CDCI3

Bu

191126.1917710.0d
WQZ20191126001

100 90 80 70
S79

110

120

160 150 140 130

170




-220.145

KN-20200701-2006197297-2.10.1.1r

Bu

CH,F

100 110 1200 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270
ppm

W N S S e S DT S D = moo o
L CNE PR e RES RS ERRE S 283 B
e IEanaaeaS s G o BnH SRt
PG P PP s i o o o G s
[ PRtk e e e RSP Vo

191112.1916814.1d
WQZ20191112001 CDCI3 1112

‘Bu
NH
(0]
O\llq
J CHLF
S
]
H Rl
Jh! ‘I |~/[;
1
i LLH__ S § A § . — __JlJ‘L_ L
! i L I
g &3 g &8 z838 232
- - - = NS e = XY
8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 30 2.5 20 1.5 1.0 0.5 0.0
ppm

S80



T N T VST 57 i VoOTT 7

200530.20025971 fid
Waz20200530005 CDCL3 0530
Bu

NH

O
O\lN
y CH,F
S
1
I |
| L . |
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

ppm

-220.470

KN-20200701-2006197297-4.10.1.1r

Bu

125 130 135 140 145 150 155 160 165 -170 -175 180 -185 190 -195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270
ppm

S81



15807
el
£08' 7~

P

a1eL—

650R—

55—

190925.1914016.fd
WQZ20190924008

CDCI3 0925

CF3

J J

——

Feeg

=660
Euz

Feoz

Foo

Feet

ELlz

=0l
=0T

Fieo

1.0 0.5 00
ppm

15

45 4.0 35 30 25 20

5.0

8.5 8.0 1.5 7.0 6.5 6.0 5.5

1.0

BVEL~

0612
ﬁm._mv

ETLE—
a0se—

Liyad
6% mwv.

L0EL—

"

80°BE~
LFEET

9G4 LL
BG L
(A
GO
BOLLE

VEBH—F
mmm:.\\.\.
coeely
m_;qw_.\.
GEATL

G LEL~

GLZEL
CGTEL
GLZEL

S REL~"

ceaal—
EEEIL—

190928.1914112.0d
WQZ20190927003

CDCI3 0928

CF3

20

40

50

T T T T T T T
160 150 140 130 120 110 100 90

T
170

ppm

S82



3.314
-219.998

KN-20191015- 1910085577-22.10.1.1r

CF3

T T T T T T T T T T T T T T T T T T T T T T T T
10 20 -30 40 50 &0 70 -80 90 -100 110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 230 -240 -250 -260 -270 -280 -290 -300

ppm

SRR S Ign R nes 333 P
190613.19087344. fid
WQZ20190613004 CDCI3 0613
tBU\©\

NH
(@)
O\
L
CH,F
©/V\ﬁ 2
]
! [
| II” I' it ‘
L _HJM B _ . _ D _ R |, W L

T AR, T Wi A

3 2823 P 288 22

= {288 b= N=22 P

8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 30 25 2.0 15 1.0 0.5 0.0

ppm

S83



T 7 TN T 37 T Vo7
190715.19106231.fid
WQZ20180714002 CDCI3 0715
Bu
NH
O
O\
I
CH,F
AN 2
1
\
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm
KN-20191015- 1910085577-7.10.1.1r
Bu
NH
(e}
O\
Il
CH5F
AN 2
L 1
130 -140 150 -160 170 -180 -190 -200 210 -220 -230 -240 -250 -260 -270 -280 -290 -300 -0 -320
ppm

S84



971
G984
EEV.

GEY MW

FA A

£EBL—

190920.1913600.fd
WQZ20190920001

CDCI3 0920

CF3

Fr6s

FsC

FGET
60

Eyoz

=816
hM 817
=
|
|
|
|

00

0.5

1.0

1.5

20

25

30

35

40

4.5

5.0

5.5

6.0

65

70

75

8.0

ppm

gEEL—

GFLE—

88 E—

[i=msd
nh._ﬂv

FETH—

GEEL—

ilae~—
L56E-

FLLLE
LVELE
0T Lk
PTLLL

DEBH
-
Kzl
Bevzl
550ZL

TLLEL
96 LEL
CTTEL

GYZEL
9LREL—

fid

085 —

BT~
FROLLT

WQZ20190816002 CDCI3 0819

190819.19119612

CF3

F3;C

T T T T T T
160 150 140 130 120 110

T
170

S85



SE0PZE-

GEDED

KN-20191015- 1910085577-5.10.1.1r

CF3

FsC

-220 230 -240 250 -260 270 -280 -29

T
-190 -200 210

T T T T T T T T T T T
-0 -80 %0 -100 -110 -120 -130 -140 150 -160 -170 -180

-60

ppm

190319.1903281.fid
WQZ20180318001

0319

CDCL3

e

_ 56

ﬂ =906
—_— 8Lz
- Amh.o

J
-lJm_ «£10

ole

CH,F
OEt

Bu

0.0

0.5

10

1.5

20

25

3.0

35

40

4.5

5.0

55

6.0

6.5

70

1.5

8.0

ppm

S86



RO 7 TV X7 VoV T 7T TONT
100715.19106234.fid
WQZ20190714005  CDCIZ 0715
Bu
NH
(0]
O.
I
CH,F
O OEt
180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0

ppm

-226.656

KN-20191015- 1910085577-11.10.1.1r

Bu

NH

CHF

O~ 'OEt

150 160 170 180 19 200 210 220 230 240 250 260 270 280 29 300 310 320
ppm

S87



0.0

05
ppm

‘
1.0
.
583
2hz

585

CF3
COOEt

F3;C

Ty ey =
FrLLL 6E'LE

-Lr0 e
Fore

Erye

15

20

¥LO |
wmwN.c ag ¢muv.
Ity

G055

LVED
mm.mmv

25

30

hil L | 'NuFuI']L\J th | N

Fio

ﬁﬁmd
BE¥E~—

Fooz [

00Es—

NI

4.0

i

.ﬂﬂu Tﬁ
apLLl
BF LLL

Ve L
EGLLL

5.0

8511

[

Ly

LB

Z650L

Bzl

507217

1yazL w

S0ZEL ~

BOZEL T
O

6.0

6.5

COOEt

ELZEL
alzel
9EZEL
BEZEL
0rzel

0822

1.0

CDCI3 0820

190820.19119732.0d
WQZ20190820002

75
CDCI3

8.0

WL
— MM”A“ E0°GaL

Rgzo
—= Fuor

U Eoit
Foou |~ Z ©
- g 00'L =

CF3

18120851.fid

~
2 S
@
@

e

190822
WQZ20190820002

PELLE
AL
0T LLk

8.5

F3;C

10
ppm

160 150 140 130 120 10 100 90 80 70 60 50 20 30 20
S88

170




LS
N
4
2
[~E
g pEL L
LT T — — = b
] G89'L |
vag'l
1891 L
LS 065°}
o 968’} = L6
g0l ) Igpe
s
LS L2} _ F
; BEL) .
75l = pae
- 992k £134
LS i)
D 0z0z— - = FG0E [
LBET |
L& 06E'Z u.n._
= 08z 1 Froe
G0z r
BT |
(=]
re
=)
re
|
rE 1 I
—
t g
L O FE ) L
2 EL = -I|A_ )
r QO azrs ] Rt
o © - 8ELy - =190
] ey - re0 |
[ Zery 161
1z8r— - ¥
mN| -8 |
le) i L
HIA‘
z LS
© @] L
F (=]
O Fre
) r8 ] I
= ) T
- L I O
S = o L
= re o
o~
- far)
N | o 2 z=
o ~ =]
e o T (] | r
o /24
Bi0Ee- S - BYEIN: T e -
> re == —=—= E00T
- v 88 (@] = Foe |
) v ©d
2 -8 55 - |
z o= o Q 2t n Feeo |
& - M M m <
=
4 2= -

0.5 0.0
ppm

1.0

1.5

50 45 40 35 30 25 20
S89

5.5

7.5 70 6.5 6.0

8.0



N i TOT 0 i T VONRETY
190922.1913671.fid
WQZ20190920001 CDCI3 0922
tBl‘l\@\
NH
oA
O\IN
CHF
Acow\)\ﬁ
1
| | | | | ”
( \ ‘ ‘ H | hol | "
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm
KN-20191015- 1910085577-16.10.1.1r
Bu
NH
oA
O\IN
CH,F
AcO
-120 130 -140 -150 -160 -170 -180 -190 -200 -210 220 230 240 -250 -260 270 -280 290 -300 -0
ppm

S90



[
CDCI3 0921

WQZ20190921001

FH,C

Bu

190921.1913658.d

L=
=
£
a2
| e o
=
= 161z
- 7
’ ik
TE.m tree
=LV voaz,
L e £g0Z7,
= 9E°1E
Eziz 1896~
Bl
Feoz Lo 68 bp,
~ [lipad
Feoz | o
o~
L
-
L« B0EL—
-
=pLT
=)
<
1088~
0¥ 68—
T“a._
La
=0z [ =
=
Fa
L@
&
BB
TTETI~
- ST b~
o
86 1E L~
WOTEL~
| @ L9FEL T
w (=2}
o
jar]
L= oyirl— O
~ =)
O
neve | g =
GOZ | ~ =]
2907 B &
=002 £6501~. O D
ool | o el o &
F e erpoL < o
S
SN
[=2}
o d
2=

10
ppm

20

30

40

50

60

10

10 9 80
S91

110

120

160 150 140 130

170

Bu

30



-220.001

KN-20191015- 1910085577-21.10.1.1r

NH

80 9% 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 32
ppm

TN PANS w7
100826.19122361.fid
WQ720190826001 CDCI3 0826
Bu
NH
(e}
O\lN
CH,F
Cl

ke S

T 7y T n T Ay oy

[=] w v ) w ~— - @ -

S Se s = b & B NE

- N~ N e o~ - o~ XY

| : | : ' | . | : ! ' . , : . : :

8.0 75 7.0 6.5 6.0 55 50 4.5 40 3.5 3.0 25 2.0 15 1.0 05 0.0
ppm

S92



T T TO0 T 57 T TUORG7 807
190828.19123161.fid
WQ720180827004 CDCI3 0828
Bu
NH
Dy
O\lN
CH,F
Cl
.
.
\ .
I ] |
| | Dl .
i 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0
ppm
KN-20191015- 1910085577-15.10.1.1r
Bu
NH
B
O\lN
CH,F
Cl
130 -140 150 -160 170 -180 -190 -200 210 220 230 240 -250 -260 270 -280 -290 -300 -0 -320
ppm

S93



190530.19078912.fid
WQZ20190530002 CDCI3 0530

CF3

L

r

F3C

OwN

|

FH,C,

Ik |J"J” U

Fore
Fego

=00'L

STl
mmE..c
Ereo
Ei50

0.0

0.5

1.0

ppm

LM
TraLL
PrBLL
1581
EEES
186
6611
[iysds
arvzh
WENFW
BEBTL
EDZE LN
BZZELF
95 NE\.
ERZEL
LBBEL
EEREL

0601
eeaal-
W6 Zi
iveil”

18106233.fid

190715
WQZ20190714004

CDCI3 0715

CF3

o

¥
FH,C
H

FsC

e

20

40

T T T T T T T
160 150 140 130 120 110 100 90 80 70

T
170

T
180

ppm

S94



T
-270

-
260
ppm

T

-250
=
=
=]

GE0
th.N

T

240
o
@
=

=
o ere
= T80

80l

T
230
@
e
=

LR — — ZO0°Z

T

-220
=
=)
o

Feoe
-= Eu

-200 210
o
@
@
o

T T
180 -190
= <
=] =
= [
o o

T

170
-
&
[
o

2 Fozo

T

-160
o)
@
o

—_——=== F6f?
I

— v

A
OeN
FH,C
H
1;0 1‘.‘)0

CF3

T
-130

|
/
|
mam.w%‘ == Fiol
|
J

——————i
90 100 110 120
o
2
g
5

Fs;C

-
80

70
- =
z =
z 8
e
| |

190°E9" 00

47
T Mﬁo

— ) Fie0
= B600

KN-20191015- 19100855F7-14.10.1.1r
WQZ20190816001 CDCI3 0816

7
190816.19118961.Ad

05 0.0
ppm

1.0

1.5

8.0 7.5 7o 6.5 6.0 5.5 5.0 45 4.0 35 30 25 20
S95

85

9.0




=] CrHO O @ oo o
= GG Y- T @ @ owe oo~ o omoim o
- 000 £ €N D N O O P P P P P Lo = o o0 s
=@ 300 B 6 00 O o e e —c o S @ o - Mmoo
- FECUEIERE L i . B oo [ [reere R @ oo e
Y ST SN g Ve | oo [ Y

/
190819.19119611.fid
WQZ20190816001 CDCI3 0819

FsC

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm
.
= =
I ]
= @
= H]
2 o

KN-20191015- 1910085577.13.10.1.1r

\
FH,C "
2 N O\\(O
NH
F3C
CF3;

20 30 40 5 60 70 80 90 100 110 120 130 140 150 -160 170 180 190 200 210 220 230 240 250 260 270 280
ppm

S96



T

gL

rroe—

BGZA—

WQZ20190613001 CDCI3 0613

190613.19087341.fid

CF3

FsC

.

§6¢
E £6'S

Feou

Foo

Fie

Fisz

00

ppm

EGGL
mm.m_.V.
zi8l
mm.m_.nJ\..

0.5

1.0

Shec—

1.5

¥19E
mm.mmv.

20

25

3.0

¥ezL—

3.5

88¥E~
¥e9e—"

40

o
¥OLLL
ot
oL
ELILL
i
et
SraLL
araLL
0961
oA
R IATA
v
0eazt

E0°ZEL
0E'ZEL
IGTEL

cazel
oggel’

4.5

50

55

6.0

6.5

7.0

7.5

96891
BE'BIL
GLG9)

8.0

8.5

CDCI3 0715

fid

WQZ20190714003
CF3

190715.19106232

F3C

180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10
ppm
S97

190




£i9alg-
PEE LLZ"

Lo ED-

KN-20191015- 1910085577-10.10.1.1r

CF3

FsC

190 200 210 220 -230 -240 -250 -260 -270 -280

T T T T T T T T T T
0 70 -80 90 -100 110 -120 -130 -140 -150 -160 -170 -180

50

-30

T
20

ppm

e

GEOL—

esog
_m__u.mv

eEe—

CDCI3 0518

190518.1906894.fid
WQZ20190515012

CF3

i

F16C

E00E

o

Feoz

=00

0.0

0.5

1.0

1.5

20

2.5

30

35

4.0

45

5.0

5.5

6.0

6.5

7.0

1.5

8.0

8.5

ppm

S98



TV R T 5T T S N
190715.19106082.1id
WQZ20190713002 CDCI3 0715
CFs
FsC NH
o)
o\IN
CH,F
1 1
[ 1
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

KN-20191015- 1910085577-2.20.1.1r

CF3

CH,F

30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280
ppm

S99



190508.1906403.fd

WQZ20190508001 CDCI3 0508

CF3

|

FsC

i

£

€0l
66'L
8L

0.0

0.5

1.0

1.5

20

25

3.0

3.5

4.0

45

5.0

5.5

6.0

6.5

70

1.5

8.0

85

ppm

GYZEL
GEEEL
SOGEL

527191
7829}
setal”

MBI N
vmmm:v.

18106081.fid
WQZ20190713001

190715

CDCI3 0715

CF3

FsC

T T T T T T T
160 150 140 130 120 10 100 90

T
170

S100



298'2ZE-

zooalz-

GEDED

KN-20191015- 1910085577-3.10.1.1r

CF3

FsC

40 50 60 -70 80 %0 -100 -110 -120 -130 -140 -150 -160 170 -180 -190 -200 -210 220 -230 -240 250 -260 -2V

30

ppm

Gine—

GiEB—

190820.19119733.fid
WQZ20190820003

CDCI3 0820

CF3

F3C

o o L

B T R A

(433

=)
-
-

D=
aQLac
Seie e

¥60

050
Fage

=00

F00E

Feeo

0.0

0.5

1.0

15

2.0

25

30

3.5

4.0

45

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

ppm

S101



—169.25
—161.96

190822.19120852.fid
WQZ20190820003 CDCI3

CFs3

FsC NH

—Z

iy

0822

- oo memnmmen =
2 s sssugRss o
o~ oo TN 000D o < 07 0% o
o =g desggzog o

V ARG

; . ; ; . . . ; ; ;
19 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0
ppm
o
~ 9
5 3
=] =
z E
KN-20191015- 1910085577-9.10.1.1r
CF3
Fs;C NH
O
O.
P F
L .
. ; : ; . ; ; . ; ; . . ‘ ; . ; ; . ; : ; ; : ; ;
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 40 2f
ppm

S102



190816.1911905.0d
WQZ20190816004 CDCI3 0816

CF3

A
|

wﬁgﬁﬂgd

LI

o

|

M

"

ﬁmﬁ
0rY
GG
05
FLe
JEEL
[
€0

Fazo
F10L

=0t

907
660
Foo'L

Erzo

0.0

0.5

1.0

1.5

20

25

30

3.5

4.0

4.5

5.0

5.5

6.0

6.5

i0

75

8.0

8.5

9.0

ppm

89'ZL
mm.whv.

as'a8
nm.mm/.
LLEB
mm;qml/.
EELLL
9E L L
BELLL
EFLLL
FGLLL
L5
0944
ETLLL
CEELE
ELBLE
986
E0ETL
GOZTL
0z'rzh
mw;qw_.w
LEATL
GELEL
GELEL
LLZEL
ZTTel
BEZEL
GYZEL
GLZEL
WZEL
EGBEL
GLGEL

16091 —
i WEMW
96—
eL6aL @

19081 966.0d
WQZ20190816004 CDCI3 0819

CF3
Wi

——

FsC

170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10
ppm

30

S103



08 0LL

FEOET-

KN-20191015- 1910085577-17.10.1.1r

CF;

O

F3;C

-50 -60 -0 80 -90 -100 -10 -120 130 -140 -150 -160 170 -180 -190 -200 -210 220

40

ppm

960°8—

190705.1910150.d

-

& (@)
(@]
+ w
O
o I
[ =
/ =
z
I o
zZ =
g o
o
(@)
™
L
w
o
5
o - |
)
)
O - !
)
2
g _ .
[=]
(3]
=)
~ —
N -
g |
=

zre

89'L
(AN}
160

8o

Frso

=l
697

Fosu

0.0

0.5

1.0

1.5

20

25

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

1.5

8.0

8.5

ppm

S104



5810k
E6E :W
Obb H
15292
55292
100042
95122
59142
66602
EL0BZY
9067
880 62
9 10e
S 0E |
[
v ze
68126
0EEZE ﬁ
909°2€
Y226
LEO'EE
vL0°EE
LIVEE
ZELHE
Z08'bE
85256
0EE'SE
10Z°9E
0zZhee
vl Ee
1Z5°Er
Loo ey

ﬁmh.mﬁ.
096°Z4
LLZ06
LLATLE
BTL'T6
08556
CBE'96
F¥0 L6
L9F'86
51586
aLoaol—
0GF LE
0BF LE
BOS LIk
VPGLLE
0LG L
9GE'GH
OLOGH
GEOGH
CEIGLE
LBEEH
550 wmvuﬁ
#Nm.ﬁ.u_\w
CEEOZL
YL LEL~
GBLZEL
PEEIEL
8LLZEL
LBEBELT

06084.fid

WQZ20190713004

CDCI3 0715

CF;

FsC

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

170

96088
888
0sg hm—l\‘

98867 b
G0 641

FLA0ED

KN-2019101%- 1910085577-18.10.1.1r

w
/)
o-Z
O
g (@)
O
+ [
O
32l
L
V.
v Z
B
P
il o
(@]
O
(32
w

T
60

55

50

-100 -105 110 115 120 125 -130 -135 -140 -145 150 -155 -160 -165 -170 -175 -180 -185 -190 -195 -200 -2

-95

-5 80 85 -90

-0

65

ppm

S105



agl—

85—

G08—

e

I LMJWLJ - L

NH

FH,C
Or,,

CF3

FsC

J

ay

Ju

WQZ20190530001 CDCI3 0530

190530.19078911.0d

I80€
ot
80l
gL
E50
L0

EzZo'L

e
=0l

Lok
66'0

=00

660

=00'L

=e0e

Fie0

0.0
ppm

0.5

1.0

15

20

25

3.5 3.0

4.0

8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5

9.0

LETL—

EFET—
65—

azae
mm.a#”
¢m._¢w‘
LR

E9ES—

PRI
087 —
108"

LET1E
mm._mv

BFZ
SF L
BF L
LG L
[
jEnn
0EEH
ZEE
YELEL
9g1zL-L
66 1ZL
9t a_.ﬁ
EE9EL

LLVEL
YOZEL
VEZEL
IGTEL
e6BEl”

LELTL
mm.nﬁ.W
E6 .mﬁn\.
BE0S L

zaaal—

00iLb—

10
ppm

20

30

40

50

60

70

80

S106

100

110

120

.

CDCI3 0715
CF;
180 170 160 150 140

FsC
190

190715.19106083.fid
WQZ20190713003



L B0Z-—

FsC

LBEEa-

KN-20191015- 1910085577-4.10.1.1r

30 40 50 60 70 80 90 -100 -110 120 -130 -140 -150 -160 -170 -180 -190 -200 -210 220 -230 -240 250 -260

-20

ppm

LE0E—

9628

0826

CDCI3

190826.19122362.fid
WQZ20190826002

CF3

Jo

i

nJ

Aoy

a

L

J

il

00
Hove
ay
TET
Fezz

101

00’k

Tooz

Feeo

€6’k
W—c.—

%na.—

Foo

Fooz

Feso

05 0.0
ppm

1.0

1.5

4.5 4.0 35 30 25 20

5.0

8.0 1.5 7.0 6.5 6.0 5.5

85

90

S107



T 7 TV VR e NI T UETOT
190828.19123162 fid
WQZ20190827005 CDCI3 0828
CF3
F4C NH
0
O\N
FH,C |
O//,
(e
1
.
IF
Ll | N
180 170 160 150 140 130 120 10 100 90 80 70 60 50 40 30 20 10
ppm
KN-20191015- 19100855??—20.'10.1.1r
CF3
F3C NH
O)\
O\N
FH,C ]
O/l,
O
0 30 40 50 60 -70 80 90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250 -260 -270 -280
ppm

S108



eoy'k
maﬁ.vv

05y —
09—

191227.1918898.fd
WQZ20191216001

1227

CDCI3

CH,F

Froz

0.0

0.5

10

15

20

25

30

35

4.0

4.5

50

5.5

6.0

6.5

7.0

75

8.0

ppm

NF.NNV.

Elx44

mm.wwv.

89'8Y

2288 —
1968 —

6y .21 —
szezL 7
6L LEL ]

62'8€L —

191230.1919376 fi
WQZ20191230001

1230

CDCI3

CH,F

T T T T T T T T T T T T T T
85

145 140

75 70

80

920

135 130 125 120 115 110 105 100 95

150

ppn

S109



KN-20200701-2006197297-1.10.1.1r

CH,F

-221.878

T T T T T T T T T T
-100 -10 -120 -130 -140 -150 -160 170 -180 -190

S110

T
200

T
210

T
220

T
230

-
240

T
250

-
260
ppm

T
210



