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1. General consideration

Unless otherwise specified, all reagents and solvents were obtained from commercial suppliers and
used without further purification. The NMR spectra were recorded on a Bruker Avance 400 500 or
600 spectrometer at 400 MHz, 500 MHz or 600MHz in CDCIs or DMSO-ds using Tetramethylsilane
as the internal standard. Chemical shifts (8) were given in ppm and coupling constants (J) were given
in hertz (Hz). The following abbreviations were used to explain the multiplicities: s = singlet, d =
doublet, dd = doublet of doublet, t = triplet, dt = doublet of triplet, td = triplet of doublet, q = quartet,
m = multiplet, ddd = doublet of doublet of doublet, dddd = doublet of doublet of doublet of doublet.
Melting points were determined using an OptiMelt capillary melting point apparatus. High resolution
mass spectra (HRMS) were acquired in the ESI mode using a Waters TOF mass analyzer. Electron
Paramagnetic Resonance spectra were recorded on a Bruker 100G-18KG/EMX-8/2.7. Luminescence
quenching experiments were recorded on a FluoroMax-4 Spectrometer.Column chromatography was
performed on silica gel (300-400 mesh). Commercially available LEDs were used in the photoreactor

(Figure S1.), with the wavelength range of 390 nm-420 nm and the peak wavelength of 405 nm.

Figure S1. Photoreactor used in this study
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2. Experimental procedures

2.1. Determination of the light intensity at 405 nm

Standard ferrous oxalate photometric method was used to determine the photon flux of the LEDs

(Amax = 405 nm) applied in this experiment!. Ferrioxalate solution (0.15 M) was prepared by

dissolving potassium ferrioxalate hydrate (737.0 mg) in 10.0 mL of H2S04(0.05 M). Buffered

solution of 1,10-phenanthroline was prepared by dissolving 1,10-phenanthroline (5.0 mg) and

CH3CO2Na (1.13 g) in 5.0 mL of H2SO4 (0.05 M). Both solutions were stored in the dark. The

ferrioxalate solution (3.0 mL) was placed in a cuvette and irradiated by the LEDs (Amax = 405 nm)

for 90s. The phenanthroline solution (0.525 mL) was then added into the cuvette, and the mixture

was stirred in the dark for 1 h. The absorbance of the mixture was measured at 510 nm. The above

experiments were repeated three times under the same LEDs, and a nonirradiated sample was also

prepared and the absorbance at 510 nm was measured as well. The obtained results were shown in

Table S1 and Figure. S2, and the conversion was calculated using eq. 1.

Table S1. Absorption of irradiated and non-irradiated samples at 510nm

Absorbance

Astonm Non-irradiation Irradiation 1 Irradiation 2 Irradiation 3
0.5394 2.5547 2.5229 2.4647
Average Asionm OF irradiation samples 2.5141
Irrad 1
Irrad 2
3r Irrad 3
—— Non Irrad

450 500 550
Wavelength (nm)

600

Figure S2. Absorption spectra for irradiated and non-irradiated samples

VxAA 3.525X 1073L x (2.5141 — 0.5394)

Mol(Fe?*) = =
ol(Fe™) LXe 1cm x 11100 Lmol~tem™1
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V is the total volume of the solution after adding phenanthroline (0.003525 L). AA is the absorbance
difference between the irradiation samples and non-irradiation sample at 510 nm. L is the width of
the cuvette (1.00 cm), € is the molar absorptivity of the ferrioxalate actinometer at 510 nm (11,100 L

mol-*cm™) 2. The photon flux can be calculated using eq 2 and eq 3.

Photo flix — Mol(Fe®*) ~ 6.271x 10 7mol _ 59 % 10-° einstein s-! @
oto flux = e X e x f - 119X 90x1 > emstem s

f = 1 — 1O_A405‘nm ~ 1 (3)

® is the standard quantum yield for the ferrioxalate actinometer (1.19 for a 0.15 M solution at A =
405 nm). t is the time (90.0 s) 3. fis the fraction of light absorbed at A = 405nm. The photon flux was

calculated to be 5.9 x 107 einstein s

2.2. Synthesis of 1

H
N

\

1. -
o R \ Rl
“ socl,
N OH ———— I
R34 P DCM, DMF R TEA, DCM

The substrates 1 used in this study were prepared following the literature procedure®.

To a 50 mL oven-dried flask with a magnetic stirring bar were added corresponding cinnamic acid (5
mmol), 5 mL of SOCIz and a drop of DMF. After stirring at room temperature for 3 h, the redundant
SOCI2 was evaporated under reduced pressure and the residue was dissolved with anhydrous CH2Cl2
(20 mL). The liquid was added into another flask containing arylamine (5 mmol) and TEA (15 mmol)
dissolved in anhydrous CH2Cl2 (20 mL) dropwise. The mixture was stirred for 1 h at room
temperature. The organic phase was then washed with aqueous K2COs and dried over anhydrous
Na2S0s. After the removal of CH2Cl2 by evaporating, the residue was purified by flash column

chromatography using a mixture of heptane and ethyl acetate as eluents to give the desired products.

2.3 Characterization Data for some substrates

SR

la
N-methyl-N-(pyridin-3-yl)cinnamamide
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This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate =
10:1) as a white solid (1131.0 mg, 95%), m.p. 100.3-101.4 °C. *H NMR (400 MHz, CDCls) § 8.62
(d, J = 4.4 Hz, 1H), 8.57 (d, J = 2.6 Hz, 1H), 7.73 (d, J = 15.5 Hz, 1H), 7.60 (dt, J = 8.1, 2.1 Hz, 1H),
7.41 (dd, J = 8.1, 4.8 Hz, 1H), 7.35-7.28 (m, 5H), 6.32 (d, J = 15.4 Hz, 1H), 3.44 (s, 3H).*C NMR
(101 MHz, CDCl3) & 166.09, 148.65, 148.60, 143.05, 140.25, 134.83, 134.50, 129.88, 128.78,
127.95, 124.11, 117.80, 37.67. HRMS (ESI) m/z: [M+H] * calcd for CisHisN2O* 239.1179; Found
239.1176.

(E)-3-(4-chlorophenyl)-N-methyl-N-(pyridin-3-yl)acrylamide
This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate =

10:1) as a white solid (1219.3 mg, 89%), m.p. 104.3-106.3 °C. *H NMR (400 MHz, CDCls) & 8.64—
8.56 (m, 2H), 7.67 (d, J = 15.5 Hz, 1H), 7.60 (ddd, J = 8.1, 2.4, 1.6 Hz, 1H), 7.42 (dd, J = 7.9, 4.7 Hz,
1H), 7.26 (s, overlapping with the residual proton of CDCls, 4H), 6.28 (d, J = 15.4 Hz, 1H), 3.44 (s,
3H). ¥C NMR (101 MHz, CDCl3) § 165.83, 148.69, 148.62, 141.69, 140.13, 135.73, 134.48, 133.29,
129.13, 129.02, 124.15, 118.24, 37.72. HRMS (ESI) m/z: [M+H] * calcd for CisH14*CIN2O*
273.0795; Found 273.0786.

oy,

(E)-N-methyl-N-(pyridin-3-yl)-3-(p-tolyl)acrylamide
This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate =

10:1) as a white solid (927.1 mg, 73%), m.p. 96.5-97.3 °C. H NMR (400 MHz, CDCls) 5 8.61 (dd, J
=4.7,1.3 Hz, 1H), 8.57 (d, J = 2.4 Hz, 1H), 7.70 (d, J = 15.4 Hz, 1H), 7.59 (ddd, J = 8.0, 2.6, 1.5 Hz,
1H), 7.40 (dd, J = 8.1, 4.8 Hz, 1H), 7.23 (d, J = 8.1 Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H), 6.27 (d, J =
15.4 Hz, 1H), 3.43 (s, 3H), 2.32 (s, 3H). *C NMR (101 MHz, CDCls) & 166.30, 148.59, 148.46,
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143.08, 140.32, 140.23, 134.53, 132.05, 129.47, 127.93, 124.07, 116.65, 37.65, 21.40. HRMS (ESI)
m/z: [M+H] * calcd for C16H17N20" 253.1341; Found 253.1336.

g*A@

N-(4-chlorobenzyl)-N-(pyridin-3-yl)cinnamamide

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate =
10:1) as a white solid (1085.5 mg, 62%), m.p. 109.2-110.3 °C.*H NMR (400 MHz, CDCls)  8.60
(d, J = 3.6 Hz, 1H), 8.39 (s, 1H), 7.79 (d, J = 15.4 Hz, 1H), 7.38-7.24 (m, 9H), 7.18 (d, J = 8.5 Hz,
2H), 6.23 (d, J = 15.4 Hz, 1H), 5.01 (s, 2H). *C NMR (101 MHz, CDCl3) & 165.96, 149.55, 149.10,
143.94, 138.37, 135.66, 135.36, 134.66, 133.66, 130.10, 130.06, 128.86, 128.80, 128.01, 124.10,
117.54, 52.64. HRMS (ESI) m/z: [M+H] * calcd for C21H1s%CIN20* 349.1108; Found 349.1099.

N-(4-methylbenzyl)-N-(pyridin-3-yl)cinnamamide

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate =
10:1) as a white solid (999.5 mg, 61%), m.p. 108.1- 109.8 °C. 'H NMR (400 MHz, CDCls) 5 8.57 (d,
J=4.2 Hz, 1H), 8.37 (s, 1H), 7.78 (d, J = 15.4 Hz, 1H), 7.39 — 7.29 (m, 7H), 7.10 (g, J = 8.1 Hz, 4H),
6.24 (d, J = 15.3 Hz, 1H), 5.01 (s, 2H), 2.31 (s, 3H). 3C NMR (101 MHz, CDCls) & 165.87, 149.61,
148.79, 143.58, 138.59, 137.42, 135.77, 134.80, 133.71, 129.91, 129.34, 128.76, 128.64, 127.97,

123.96, 117.88, 53.00, 21.14. HRMS (ESI) m/z: [M+H] * calcd for CazH21N20 *329.1654; Found
329.1652.
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(E)-3-(2,4-dichlorophenyl)-N-methyl-N-(pyridin-3-yl)acrylamide

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate =
10:1) as a white solid (1441.9 mg, 94%), m.p. 119.4 — 120.4 °C. 'H NMR (400 MHz, CDCls) & 8.62
(d, J = 4.8 Hz, 1H), 8.57 (s, 1H), 8.01 (d, J = 15.4 Hz, 1H), 7.60 (ddd, J = 8.1, 2.6, 1.5 Hz, 1H), 7.44
—7.39 (m, 2H), 7.20 (d, J = 8.5 Hz, 1H), 7.13 (dd, J = 8.4, 2.1 Hz, 1H), 6.29 (d, J = 15.5 Hz, 1H),
3.45 (s, 3H). *C NMR (101 MHz, CDCl3) § 165.37, 148.72, 148.54, 140.04, 137.89, 135.82, 135.37,
134.45, 131.80, 129.93, 128.44, 127.32, 124.19, 120.98, 37.74. HRMS (ESI) m/z: [M+H] * calcd for
C15H13**CI2N20 * 307.0405; Found 307.0399.

N
(L

Z N =

I /)
In

(E)-N-methyl-N-(pyridin-3-yl)-3-(thiophen-2-yl)acrylamide
This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate =
10:1) as a white solid (1065.7 mg, 87%), m.p. 102.9 — 103.9 °C. *H NMR (400 MHz, CDCl3) § 8.62
(dd, J = 4.8, 1.5 Hz, 1H), 8.57 (d, J = 2.6 Hz, 1H), 7.81 (d, J = 15.7 Hz, 1H), 7.62 — 7.59 (m, 1H),
7.41 (dd, J = 8.1, 4.8 Hz, 1H), 7.32 — 7.25 (m, 2H), 7.08 — 6.99 (m, 2H), 6.45 (d, J = 15.7 Hz, 1H),
3.45 (s, 3H). 13C NMR (101 MHz, CDCls) § 165.92, 148.51, 140.14, 139.96, 135.61, 134.54, 130.49,

128.01, 127.80, 124.07, 116.51, 37.66. HRMS (ESI) m/z: [M+H] * calcd for C1sH13N20S * 245.0749;
Found 245.0742

2.3 Synthesis of perfluoroalkanesulfinates

NaHCOB, Na23204
CnF2n+l| > CnF2n+1SOZNa
MeCN/H,O

Perfluoroalkanesulfinates used in this study were prepared following the literature procedure®.

Perfluoroiodine compounds (Rf = CaFg, CsF13) (10 mmol) was added into 6 mL of CH3CN at 0 °C.
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NaHCOs (20 mmol), NazS204 (10 mmol), and H20 (10 mL) were then added successfully. The
reaction mixture was stirred at room temperature for 20 h and then extracted with ethyl acetate (3 x
50 mL). The combined organic layers were dried over anhydrous MgSOs and concentrated to
dryness. The residue was washed with diethyl ether (3 x 20 mL) and then dried in vacuum to give 2

as a white solid.

2.4 Preliminary optimization of reaction conditions

Table S2. Preliminary optimization of reaction conditions 2

O O
SO,Na (2a)
| SN SN
N Purple LEDs _ +
N= X . >
| MeCN, air, 36 h, r.t. = =
NS
N N
3a 3a’

la
ey  DOEOTMECN - Dosegeof2a iy 5o 5 o5
1 5 2.0 49, trace
2 10 2.0 55, trace
3 12 2.0 57, trace
4 15 2.0 53, trace
5 12 1.5 31, trace
6 12 2.5 62, trace
7 12 3 66, trace
8 12 35 66, trace

#Reaction conditions: 1a (0.5 mmol), 2a, and MeCN, open-to-air, at room temperature under irradiation with 20 W
purple LEDs (Amax = 405 nm) for 36 h. ® Isolated yields.

2.5 Representative procedure for the model reaction

purple LEDs
’ll\[(\/© + N (Amax =405 nm)
CF3SO,Na .
N~ 3°V2
(j/ 3 o MeCN, air ,r.t.
A
la

2a

To a 20 mL of oven-dried tube charged with a magnetic stirring bar were added N-methyl-N-
(pyridin-3-yl)cinnamamide (1a, 0.5 mmol), CF3SO2Na (2a, 1.5 mmol) and MeCN (12 mL). The
reaction mixture was open to the air and stirred at room temperature under the irradiation of purple

LEDs (Amax = 405 nm) for 36 h. After completion of the reaction, the resulting mixture was
S8



extracted with EtOAc (3 x 15 mL) and the organic phase was then removed under vacuum. The
residue was purified by flash column chromatography using a mixture of heptane and ethyl acetate as

eluents to give the desired product 3a.

2.6 Scale-up experiment of 3a

| purple LEDs
N +  CE.SO-Na (Amax = 405 nm)
N= | N 3w2 MeCN, air ,r.t.
S
3eq.
1la 600 mg 2a 3a 63%

To a 100 mL oven-dried tube charged with a magnetic stirring bar were added N-methyl-N-(pyridin-
3-yl)cinnamamide (1a, 2.5 mmol), CF3SO2Na (2a, 7.5 mmol) and MeCN (60 mL). The reaction
mixture was open to the air and stirred at room temperature under the irradiation of purple LEDs
(Amax = 405 nm) for 48 h. After completion of the reaction, the resulting mixture was extracted with
EtOAc (3 x 30 mL) and the organic phase was then removed under vacuum. The residue was
purified by flash column chromatography using a mixture of heptane and ethyl acetate as eluents to

give the desired product 3a with the yield of 63%.

3. Mechanism investigation

3.1 Control experiments

(a) Radical trapped experiment using TEMPO as a radical scavenger

standard _CF4

Ill conditions ?

*  CF,SO,Na - + N

NZ 32U
| o TEMPO
N
la 2a 4a

0% yield detected by
ES-API MS

To a 15 mL oven-dried tube charged with a magnetic stirring bar were added N-methyl-N-(pyridin-3-
yl)cinnamamide ( 1a, 0.5 mmol), CF3SO2Na (2a, 1.5 mmol), TEMPO (1.5 mmol) and MeCN (12
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mL). The reaction mixture was open to the air and stirred at room temperature under the irradiation
of purple LEDs (Amax = 405 nm) for 36 h, and no product was detected and the adduct 4a was
detected by ESI-API MS shown in Figure S3, MS (ES-API) m/z CioH1sFsNONa [M+Na]*: found

248.1.

*MSD1 SPC, time=8.863:9.383 of D:\Data\1\Data\20231212120190723 2023-12-12 12-51-43\1AD-0401.0 ES-API, Pos, Scan, Frag: 90
] ™ ™

o] § ¢

5 2 oo = ©
& §8 &3
............. N N —

100 200 300 400 500 600 700 800 900 1000 m/7

Figure S3. Mass spectra of 4a

(b) Radical trapped experiment using BHT as a radical scavenger

standard
| conditions
N LN +  CF5;SO,Na -
O/ BHT
N
la

2a

0% yield

To a 15 mL oven-dried tube charged with a magnetic stirring bar were added N-methyl-N-(pyridin-3-
yl)cinnamamide ( 1a, 0.5 mmol), CF3SO2Na (2a, 1.5 mmol) BHT(1.5 mmol) and MeCN (12 mL).
The reaction mixture was open to the air and stirred at room temperature under the irradiation of

purple LEDs (Amax = 405 nm) for 36 h, and no product was detected.

(c) Competitive experiment of 1ao and la

la
| (1.0 equiv.)
N +  CF,;SO,Na -
©/ 3 standard

conditions

lao 2a

3a, 57%

To a 15 mL oven-dried tube charged with a magnetic stirring bar were added N-methyl-N-
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phenylcinnamamide (1ao, 0.5 mmol), N-methyl-N-(pyridin-3-yl)cinnamamide ( 1a, 0.5 mmol),
CF3S0O2Na (2a, 1.5 mmol) and MeCN (12 mL). The reaction mixture was open to the air and stirred
at room temperature under the irradiation of purple LEDs (Amax = 405 nm) for 36 h, only 3a was

obtained in a yield of 57%.
3.2 Stern-Volmer experiments

To further elucidate the possible reaction pathway, the related fluorescence quenching experiments
were performed and the results were shown in Figure S4. The solutions of *N-methyl-N-(pyridin-3-
yl)cinnamamide (1a) were excited at 380 nm and the emission intensity at 440 nm was observed .

In each experiment, measurement was carried out mixing a 5.0 mmol/L solution of 1a in MeCN with
appropriate amount of quencher in quartz cuvette. The sample solution was pre-gassed and stored
under a nitrogen atmosphere. Increasing the interaction time of the interaction of 1a with oxygen in
MeCN. Emission spectrum were recorded after 20 min, 40 min and 60 min. The results shows an

obvious change in the emission intensity (CPS) of 1a.

800000 1a
—— 1a+0, 20 min

—1a+0, 40 min
—— 1a+0, 60 min

600000 -

400000 -

Intensity (CPS)

200000 -

0 1 . 1 , 1 \ \ ) :
350 400 450 500 550 600 650

Wavelength (nm)

Figure S4. Luminescence quenching experiments of 1a

3.3 Determination of singlet oxygen species

In order to determine the active species of singlet oxygen involved in the reaction, 2,2,6,6-
s11



tetramethylpiperidine (TEMP) were used to trap 02 (g = 2.0065). Irradiation of reaction solution of
TEMP with N-methyl-N-(pyridin-3-yl)cinnamamide (1a) and CFsSO2Na (2a) in MeCN under air
with purple LEDs (Amax = 405 nm) resulted in the formation of a strong characteristic signal 1Oz

adduct with TEMP (Figure S5), implying that 'Oz is also present during the reaction.

a 0 min
b 10 min

=

8

=

-~

w

C

[1)]

Q

£

1 4 1 i 1 L 1
1.98 2.00 2.02 2.04

g-Factor

Figure S5. EPR spectra of TEMP with 102

(@) A solution of 2,2,6,6-tetramethylpiperidine (0.20 mol/L) with N-methyl-N-(pyridin-3-
yl)cinnamamide (1a) and CFsSO2Na (2a) in 12 mL air-saturated MeCN without light irradiation. (b)
A solution of 2,2,6,6-tetramethylpiperidine (0.2 mol/L) with 1N-methyl-N-(pyridin-3-
ylcinnamamide (1a) and CFsSO2Na (2a) in air-saturated MeCN under LEDs (Amax = 405 nm)

irradiation for 10 min.

3.4 Determination of superoxide radicals

In order to determine the active species of oxygen involved in the present reaction, 5,5-
dimethylpyrroline-N-oxide (DMPQO) were employed to capture 02" (g = 2.0069). There was no
signal when DMPO was added into air-saturated MeCN solution of N-methyl-N-(pyridin-3-
yl)cinnamamide (1a) and CFsSOzNa (2a) without light irradiation. Irradiation of the above solution
in air with purple LEDs (Amax = 405 nm) resulted in the formation of a weak characteristic signal of

02" adduct with DMPO (Figure S6), indicating the formation of O2" in the reaction.
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0 min

b 10 min
S
@
S—
=
=
7}
c
[}
S
=

1 i 1 " 1 " 1
1.98 2.00 2.02 2.04

g-Factor
Figure S6. EPR spectra of DMPO with 02"
(@) A solution of 5,5-dimethylpyrroline-N-oxide (0.20 mol/L) with N-methyl-N-(pyridin-3-
yl)cinnamamide (1a) and CFsSO2Na (2a) in 12 mL air-saturated MeCN without light irradiation. (b)
A solution of 5,5-dimethylpyrroline-N-oxide (0.2 mol/L) with 11N-methyl-N-(pyridin-3-
ylcinnamamide (1a) and CFsSO2Na (2a) in air-saturated MeCN under LEDs (Amax = 405 nm)

irradiation for 10 min.

3.5 UV-visible absorption experiment of substrates

3

a 0.025 mmol 1a
b 0.025 mmol 1b
c 0.025 mmol 1c
d 0.025 mmol 1i
2+
3
)
2
2
s'f
£
0 -
300 400 500 600 700 800

wavelength (nm)

Figure S7. UV-visible absorption spectra
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(a) UV-visible absorption spectra of 1a in MeCN (3.0 mL). (b) UV-visible absorption spectra of 1b
in MeCN (3.0 mL). (c) UV-visible absorption spectra of 1c in MeCN (3.0 mL). (d) UV-visible
absorption spectra of 1i in MeCN (3.0 mL).

3.6 The on/off light illumination experiments

To four oven-dried 15 mL reaction tubes charged with a magnetic stirring bars were added N-
methyl-N-(pyridin-3-yl)cinnamamide (1a, 0.5 mmol), CF3SO2Na (2a, 1.5 mmol) and MeCN (12 mL).
The purple LEDs were turned on and the mixture was stirred under irradiation at ambient
temperature. After 8 h, the purple LEDs were turned off, and one vial was removed from the
irradiation setup for analysis. The remaining three vials were stirred in the absence of light for an
additional 4 h. Then, one vial was removed for analysis, and the purple LEDs were turned back on to
irradiate the remaining two reaction mixtures. After an additional 8 h of irradiation, the purple LEDs
were turned off, and one vial was removed for analysis. The remaining vial was stirred in the absence
of light for an additional 4 h. Then, the last vial was removed for analysis. The yields were obtained

by HPLC using external standard method.

60

ON OFF ON OFF

50 |

40 |

L i L i L

time (h)

Figure S8. The on/off light illumination experiments
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3.7 Determination of sulfates

Figure S9. Sulfates detection experiments

a) To a 15 mL oven-dried tube charged with a magnetic stirring bar were added N-methyl-N-
(pyridin-3-yl)cinnamamide ( 1a, 0.5 mmol), CFsSO2Na (2a, 1.5 mmol) and MeCN (12 mL). The
reaction mixture was protected by nitrogen and stirred at room temperature in the dark for 36 h. The
reaction solution was then concentrated under reduced pressure to remove acetonitrile, and the
residue was dissolved with 10 mL of ethyl acetate. The resulting solution was extracted with pure
water (5 mL x 3). The aqueous phase was collected and saturated aqueous barium nitrate solution
was added dropwise to the aqueous phase until the precipitation stopped increasing. Then, nitric acid
solution (1.0 mol/L) was added dropwise until the precipitate stopped decreasing. (b) To a 15 mL
oven-dried tube charged with a magnetic stirring bar were added 1N-methyl-N-(pyridin-3-
yl)cinnamamide ( 1a, 0.5 mmol), CFsSO2Na (2a, 1.5 mmol) and MeCN (12 mL). The reaction
mixture was open to air and stirred at room temperature under the irradiation of purple LEDs (Amax
= 405 nm) for 36 h. The reaction solution was then concentrated under reduced pressure to remove
acetonitrile, and the residue was dissolved with 10 mL of ethyl acetate. The resulting solution was
extracted with pure water (5 mL x 3). The aqueous phase was collected and saturated aqueous
barium nitrate solution was added dropwise to the aqueous phase until the precipitation stopped
increasing. Then nitric acid solution (1.0 mol/L) was added dropwise until the precipitate stopped

decreasing.
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3.8 Determination of peroxides

Figure S10. Peroxide detection experiments

a) To a 15 mL oven-dried tube charged with a magnetic stirring bar were added 1N-methyl-N-
(pyridin-3-yl)cinnamamide ( 1a, 0.5 mmol), CFsSO2Na (2a, 1.5 mmol) and MeCN (12 mL). The
reaction mixture was protected by nitrogen and stirred at room temperature in the dark for 36 h. After
that, the reaction solution was detected by using starch potassium iodide test paper. (b) To a 15 mL
oven-dried tube charged with a magnetic stirring bar were added 1N-methyl-N-(pyridin-3-
yl)cinnamamide ( 1a, 0.5 mmol), CFsSO2Na (2a, 1.5 mmol) and MeCN (12 mL). The reaction
mixture was open to air and stirred at room temperature under the irradiation of purple LEDs (Amax
= 405 nm) for 36 h. After that, the reaction solution was detected by using starch potassium iodide

test paper.
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4. Copies of NMR spectrum of 3g
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Figure S11. The attribution of chemical shift

5. Characterization data for the products

1-methyl-4-phenyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one (trans)

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (101.3 mg, 66%), m.p. 146.4 — 148.1 °C *H NMR (600 MHz, CDCls) & 8.32 (d, J =
6.2 Hz, 1H), 7.38 (dd, J = 8.3, 1.4 Hz, 1H), 7.31 — 7.23 (m, overlapping with the residual proton of
CDCls, 4H), 7.17 = 7.07 (m, 2H), 4.74 (s, 1H), 3.81 (q, J = 9.5 Hz, 1H), 3.4 (s, 3H). 3C NMR (151
MHz, CDCls) 6 161.38, 145.67, 144.34, 138.64, 135.40, 129.46, 128.02, 126.94, 123.57, 124.51(C-F,
ek, J = 279.8 Hz), 122.28, 52.68(C-F, 2Jcr, J = 27.2 Hz), 44.36, 30.06. *°F NMR (565 MHz,
CDCl3) & -67.56 (d, J = 9.4 Hz). HRMS (ESI) m/z: [M+H] * calcd for CisH14F3N20O" 307.1058;

Found 307.1061.
(@]
~N CF3

=

N
3a'

1-methyl-4-phenyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one(cis)
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This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a colorless oil (117.1 mg, 61%), *H NMR (600 MHz, CDCIs) § 8.26 (dd, J = 4.8, 1.4 Hz, 1H),
7.41 (dd, J = 8.3, 1.4 Hz, 1H), 7.29 — 7.25 (m, overlapping with the residual proton of CDClIs, 4H),
7.16 — 7.14 (m, 2H), 4.71 (d, J = 6.1 Hz, 1H), 3.90 — 3.82 (m, 1H), 3.49 (s, 3H). 3C NMR (151 MHz,
CDCl3) § 162.20, 147.54, 144.25, 136.22, 135.39, 129.07, 128.17, 128.01, 124.24 (C-F, YJcr, J =
279.4 Hz), 123.31, 122.78, 49.56 (C-F, 2Jc-r, J = 27.2 Hz), 45.92, 29.50.9F NMR (565 MHz, CDCls)
d -63.57 (d, J = 5.6 Hz). HRMS (EI) m/z: [M+H] * calcd for CisH14F3N20O* 307.1058; Found
307.1006.

TIPS on how to determine the relative configurations of 3a and 3a': It can be judged by the
dihedral angles (¢3a and ¢3a") formed by the trifluoromethyl a-, f-H of CF3 and the carbon atoms
to which they are attached. ¢3a is roughly 90°, and 3a' is roughly 45°. According to the Karplus

formula, ® coupling constant (3J) of - and -H of CFz in 3a' is larger than that in 3a.

3b

1,7-dimethyl-4-phenyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (96.0 mg, 70%), m.p. 149.3 — 150.4 °C. *H NMR (400 MHz, CDCl3) § 8.15 (s, 1H),
7.30 — 7.19 (m, overlapping with the residual proton of CDCls, 4H), 7.11 (d, J = 7.1 Hz, 2H), 4.71 (s,
1H), 3.79 (g, J = 9.4 Hz, 1H), 3.43 (s, 3H), 2.38 (s, 3H).3C NMR (151 MHz, CDCls) & 161.48,
144.70, 142.68, 138.93, 135.00, 133.24, 129.39, 127.90, 126.90, 124.53(C-F, YJc-r, J = 280.4 Hz),
123.02, 52.83 (C-F, 2Jc-F, J = 27.2 Hz), 43.96, 29.99, 18.53. 1%F NMR (565 MHz, CDCls) & -67.55 (d,
J=10.0 Hz). HRMS (ESI) m/z: [M+H] * calcd for Ci7H1sFsN20* 321.1215; Found 321.1212.
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3c

7-bromo-1-methyl-4-phenyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (117.1 mg, 61%), m.p. 155.5 — 157.1 °C. *H NMR (400 MHz, CDCl3) § 8.32 (d, J =
4.7 Hz, 1H), 7.43 — 7.37 (m, 3H), 7.30 (dd, J = 8.3, 4.7 Hz, 1H), 7.02 (d, J = 8.3 Hz, 2H), 4.70 (s,
1H), 3.77 (g, J = 9.3 Hz, 1H), 3.43 (s, 3H). 3C NMR (151 MHz, CDCls) 5 161.11, 145.11, 144.55,
137.59, 135.27, 132.51, 128.66, 124.37(q, “Jc-F = 283.9 Hz), 123.44, 122.29, 122.10, 52.35(q, 2Jc-F =
27.2 Hz), 43.85, 30.06. °F NMR (565 MHz, CDCls) & -67.48(d, J = 11.5 Hz). HRMS (ESI) m/z:
[M+H] * calcd for C16H13"°BrFsN20" 385.0163; Found 385.0158.

4-(4-methoxyphenyl)-1-methyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one
This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (131.0 mg, 78%), m.p. 121.5 — 122.8 °C. 'H NMR (400 MHz, CDCl3) § 8.32 (d, J =
4.7 Hz, 1H), 7.36 (d, J = 8.2 Hz, 1H), 7.29 — 7.25 (m, overlapping with the residual proton of CDCls,
1H), 7.04 (d, J = 8.4 Hz, 2H), 6.81 (d, J = 8.7 Hz, 2H), 4.68 (s, 1H), 3.75 (m, 4H), 3.44 (s, 3H). 13C
NMR (126 MHz, CDCls) 6 160.35, 158.07, 144.97, 143.35, 134.00, 129.58, 126.85, 123.36 (C-F,
e, J = 283.5 Hz) 121.92, 120.95, 113.62, 54.26, 51.69 (C-F, 2Jc-r, J = 26.5 Hz) 42.58, 28.87. °F
NMR (471 MHz, CDCls) § -67.52. HRMS (ESI) m/z: [M+H] * calcd for Ci7H16FsN202* 337.1164;
Found 337.1164.
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4-(1-methyl-2-oxo-3-(trifluoromethyl)-1,2,3,4-tetrahydro-1,5-naphthyridin-4-yl)phenyl acetate
This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (120.1 mg, 76%), m.p. 174.5 — 176.2 °C. *H NMR (400 MHz, CDCl3) § 8.32 (d, J =
4.8 Hz, 1H), 7.37 (d, J = 8.3 Hz, 1H), 7.30 — 7.27 (m, 1H), 7.18 (d, J = 8.6 Hz, 2H), 7.02 (d, J = 8.7
Hz, 2H), 4.74 (s, 1H), 3.82 (g, J = 9.4 Hz, 1H), 3.44 (s, 3H), 2.27 (s, 3H). *C NMR (101 MHz,
CDCl3) & 169.29, 161.18, 150.19, 145.33, 144.37, 135.98, 135.06, 124.38 (g, YJc-r = 283.8 Hz),
123.21, 122.39, 122.15, 52.19 (q, 2Jc-F = 26.3 Hz), 43.69, 29.96, 21.09. F NMR (565 MHz, CDCls)
8 -67.52 (d, J = 9.1 Hz). HRMS (ESI) m/z: [M+H] * calcd for CisH1sFsN203* 365.1113; Found
365.1125.

4-(4-bromophenyl)-1-methyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (121.0 mg, 63%), m.p. 139.8 — 140.7 °C. *H NMR (400 MHz, CDCl3) § 8.37 (d, J =
1.9 Hz, 1H), 7.50 (d, J = 1.9 Hz, 1H), 7.30 — 7.23 (m, overlapping with the residual proton of CDCls
3H), 7.11 (d, J = 6.8 Hz, 2H), 4.70 (s, 1H), 3.82 (g, J = 9.3 Hz, 1H), 3.42 (s, 3H).3C NMR (151
MHz, CDCls) 6 161.28, 145.13, 144.27, 138.16, 136.18, 129.54, 128.20, 126.82, 124.78, 124.41(C-F,
ek, J = 279.3 Hz), 119.82, 52.41 (C-F, Xcr, J = 27.2 Hz) 44.04, 30.14. °F NMR (565 MHz,
CDClz) § -67.53 (d, J = 9.1 Hz). HRMS (ESI) m/z: [M+H] * calcd for C16H13"°BrFsN20" 385.0163;
Found 385.0157.
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4-(4-chlorophenyl)-1-methyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (120.7 mg, 71%), m.p. 132.4 — 133.6 °C. *H NMR (600 MHz, CDCl3) § 8.33 (d, J =
4.5 Hz, 1H), 7.39 (d, J = 8.0 Hz, 1H), 7.31 (dd, J = 8.1, 4.6 Hz, 1H), 7.27 (d, J = 8.4 Hz, 2H), 7.08 (d,
J = 8.3 Hz, 2H), 4.73 (s, 1H), 3.78 (g, J = 9.3 Hz, 1H), 3.44 (s, 3H). 3C NMR (151 MHz, CDCls) 5
161.09, 145.09, 144.40, 137.01, 135.28, 134.02, 129.55, 128.33, 124.35(q, YJc-r = 283.9), 123.47,
122.41, 52.49(q, 2Jc-F = 25.7), 43.68, 30.07. 1°F NMR (565 MHz, CDCls) 5 -67.55 (d, J = 7.9 Hz).
HRMS (ESI) m/z: [M+H] * calcd for C1sH13*CIFsN20* 341.0669; Found 341.0668.

3h

4-(4-fluorophenyl)-1-methyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (110.2 mg, 68%), m.p. 126.8-128.9 °C. 'H NMR (400 MHz, CDCl3) § 8.25 (d, J =
4.5 Hz, 1H), 7.31 (d, J = 8.2 Hz, 1H), 7.23 — 7.19 (m, 1H), 7.04 — 7.00 (m, 2H), 6.92 — 6.88 (m, 2H),
4.64 (s, 1H), 3.70 (g, J = 9.4 Hz, 1H), 3.36 (s, 3H). 3C NMR (151 MHz, CDCls) § 163.04, 161.24 (d,
1JcF=49.8 Hz), 145.35, 144.46, 135.11, 134.36, 128.54 (d, 3Jcr= 7.6 Hz), 124.30 (q, YJcr= 282.4
Hz), 123.23, 122.15, 116.22 (d, 2Jc-F = 21.1 Hz), 52.62 (q, 2JcF= 27.2 Hz), 43.64, 29.92. °F NMR
(565 MHz, CDCls) 6 -67.54 (d, J = 9.4 Hz), -114.22 (ddd, J = 13.0, 8.3, 5.2 Hz). HRMS (ESI) m/z:
[M+H] * calcd for Ci6H13FaN20" 325.0964; Found 325.0966.
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CHO

3i

1-methyl-2-oxo-3-(trifluoromethyl)-1,2,3,4-tetrahydro-1,5-naphthyridin-4-yl)benzaldehyde

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (111.9 mg, 67%), m.p.127.2 — 128.2°C.\H NMR (400 MHz, CDCls) & 9.96 (s, 1H),
8.34 (dd, J = 4.8, 1.4 Hz, 1H), 7.82 (d, J = 8.3 Hz, 2H), 7.42 (dd, J = 8.4, 1.2 Hz, 1H), 7.33 (dd, J =
8.2, 3.9 Hz, 3H), 4.83 (s, 1H), 3.83 (g, J = 9.3 Hz, 1H), 3.46 (s, 3H). 3C NMR (126 MHz, CDCl3) §
191.75, 161.16, 145.31, 144.84, 144.77, 136.15, 135.60, 130.93, 127.98, 124.35 (g, Jcr = 282.2),
123.85, 122.64, 52.41(q, 2JcF = 26.5 Hz), 44.66, 30.32. 1°%F NMR (471 MHz, CDClz) & -67.44.
HRMS (ESI) m/z: [M+H] * calcd for C17H14F3sN202" 335.1007; Found 335.1007.

3

1-methyl-4-(4-nitrophenyl)-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (63.2 mg, 36%), m.p. 145.6 — 146.7 °C. *H NMR (400 MHz, CDCl3) & 8.34 (d, J =
3.3 Hz, 1H), 8.16 (d, J = 8.8 Hz, 2H), 7.42 (d, J = 8.3 Hz, 1H), 7.35 (t, 3H), 4.84 (s, 1H), 4.84 (s, 1H),
3.82 (g, J = 9.3 Hz, 1H), 3.45 (s, 3H). 2*C NMR (126 MHz, CDCl3) & 160.98, 147.82, 145.80, 145.03,
144.35, 135.52, 128.31, 124.78, 124.18 (q, NJc-r = 282.2), 124.03, 122.70, 52.19 (q, ZJc-F= 26.5 Hz),
44.38, 30.35. F NMR (471 MHz, CDCls) & -67.38. HRMS (ESI) m/z: [M+H] * calcd for
C16H13F3N303™ 352.0918; Found 352.09009.
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1-methyl-4-(p-tolyl)-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (110.4 mg, 69%), m.p. 149.9 — 151.8 °C.'H NMR (400 MHz, CDCl3) § 8.31 (d, J =
4.3 Hz, 1H), 7.41 - 7.35 (m, 1H), 7.31 - 7.25 (m, overlapping with the residual proton of CDCls, 1H),
7.09 (d, J = 7.9 Hz, 2H), 7.01 (d, J = 8.0 Hz, 2H), 4.70 (s, 1H), 3.79 (g, J = 9.7 Hz, 1H), 3.43 (s, 3H),
2.28 (s, 3H). *°C NMR (101 MHz, CDCl3) § 161.69, 146.21, 144.66, 137.95, 135.89, 135.45, 133.24,
130.27, 126.96,125.61 (q, 1Jcr = 247.5) 123.29, 122.30, 52.94 (q, 2Jc-r = 27.3 Hz), 44.30, 30.22,
21.29. F NMR (471 MHz, CDCls) & -67.54. HRMS (ESI) m/z: [M+H] * calcd for Ci7H1sFsN20*
321.1215; Found 321.1214.

3l

4-(3-bromophenyl)-1-methyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (138.2 mg, 72%), m.p. 147.3 — 148.1 °C. 'H NMR (400 MHz, CDCl3) § 8.34 (d, J =
3.6 Hz, 1H), 7.41 — 7.38 (m, 2H), 7.31 (dd, J = 8.3, 4.7 Hz, 1H), 7.27 (dd, J = 3.2, 1.3 Hz, 1H), 7.17
(t, J = 7.9 Hz, 1H), 7.03 (d, J = 7.9 Hz, 1H), 4.71 (s, 1H), 3.78 (g, J = 9.4 Hz, 1H), 3.45 (s, 3H). 13C
NMR (126 MHz, CDCls) 6 160.95, 144.79, 144.66, 140.82, 135.31, 131.20, 130.91, 130.31, 125.39,
124.33(q, Wc-r = 282.2 Hz) 123.48, 123.41, 122.29, 52.47(q, 2Jc-F = 26.5 Hz), 44.04, 30.03.1°F NMR
(471 MHz, CDCl3) § -67.49. HRMS (ESI) m/z; [M+H] * Calcd for CisH13"°BrFsN20* 385.0163;
Found 385.0169.
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3m

1-methyl-4-(o-tolyl)-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (88.1 mg, 55%), m.p. 145.1 — 146.2 °C. *H NMR (400 MHz, CDCl3) § 8.31 (d, J =
4.7 Hz, 1H), 7.44 (d, J = 8.2 Hz, 1H), 7.31 (dd, J = 8.3, 4.8 Hz, 1H), 7.23 (d, J = 7.5 Hz, 1H), 7.13 (t,
J=17.4Hz, 1H), 6.99 (t, J = 7.5 Hz, 1H), 6.42 (d, J = 7.7 Hz, 1H), 4.96 (s, 1H), 3.55 (g, J = 9.4 Hz,
1H), 3.48 (s, 3H), 2.52 (s, 3H). 3C NMR (126 MHz, CDCl3) § 161.15, 146.30, 144.88, 137.04,
136.53, 135.88, 132.00, 128.21, 127.10, 126.40, 124.74(C-F, Yc-r, J = 283.5 Hz), 123.42, 122.30,
52.82(C-F, Xc-r, J = 25.2 Hz), 41.50, 30.30, 19.66. °F NMR (471 MHz, CDCls) & -67.87. HRMS
(ESI) m/z: [M+H] * calcd for C17H16F3N20" 321.1215; Found 321.1215.

4-(2-fluorophenyl)-1-methyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (118.3 mg, 73%), m.p. 148.1 — 149.2 °C. *H NMR (400 MHz, CDCls) 5 8.34 (dd, J =
4.8, 1.4 Hz, 1H), 7.44 (dd, J = 8.3, 1.3 Hz, 1H), 7.33 (dd, J = 8.3, 4.8 Hz, 1H), 7.28 — 7.22 (m,
overlapping with the residual proton of CDCls, 1H), 7.12 — 7.10 (m, 1H), 6.98 (td, J = 7.6, 1.3 Hz,
1H), 6.55 (td, J = 7.7, 1.7 Hz, 1H), 5.04 (s, 1H), 3.74 (qd, J = 9.4, 1.4 Hz, 1H), 3.45 (s, 3H). 3C
NMR (126 MHz, CDCls)) §160.93, 160.28 (d, Jc-F = 250.0 Hz), 144.64, 144.14, 136.26, 129.88 (d,
38)cF=8.8 Hz), 128.15(d, “Jc-r = 3.8 Hz), 125.95, 125.84, 124.71 (d, *Jc-r = 3.8 Hz), 124.48(q, Jc-F=
283.5 Hz), 123.41, 122.03, 116.30 (d, 2Jc-r = 21.4 Hz),52.11(q, 2Jc-Fr = 26.5 Hz), 38.85, 29.97. 1°F
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NMR (471 MHz, CDCl3) & -116.70 (s, F), -67.78 (s, 3F). HRMS (ESI) m/z: [M+H] * calcd for
CisH13FaN20* 325.0964; Found 325.0957.

30

1-methyl-4-(thiophen-2-yl)-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (101.4 mg, 65%), m.p. 115.3 - 116.1 °C. *H NMR (400 MHz, CDCls)  8.33 (d, J =
4.7 Hz, 1H), 7.36 (d, J = 8.3 Hz, 1H), 7.30 (dd, J = 8.3, 4.7 Hz, 1H), 7.19 (d, J = 5.1 Hz, 1H), 6.90
(dd, J = 5.1, 3.6 Hz, 1H), 6.81 (d, J = 3.3 Hz, 1H), 4.94 (s, 1H), 3.91 (q, J = 9.8 Hz, 1H), 3.43 (s, 3H).
13C NMR (126 MHz, CDClz) § 160.92, 145.24, 144.22, 140.99, 134.64, 127.11, 125.56, 124.62,
123.34, 123.32(q, Wc-F = 279.7 Hz), 122.22, 52.73(q, 2JcF = 27.7 Hz), 40.58, 29.91. 1°F NMR (471
MHz, CDCls) & -67.20 (s, 3F). HRMS (ESI) m/z: [M+H] * calcd for C1aH12FsN20S* 313.0622;
Found 313.0620.

4-(4-bromothiophen-3-yl)-1-methyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-
one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (99.2 mg, 51%), m.p. 136.8 — 138.0 °C.*H NMR (400 MHz, CDCls) & 8.33 (dd, J =
4.7, 1.4 Hz, 1H), 7.36 (dd, J = 8.3, 1.5 Hz, 1H), 7.31 (dd, J = 8.3, 4.7 Hz, 1H), 6.85 (d, J = 3.8 Hz,
1H), 6.60 (d, J = 3.8 Hz, 1H), 4.83 (s, 1H), 3.86 (g, J = 9.1 Hz, 1H), 3.42 (s, 3H). 13C NMR (151
MHz, CDCI3) § 160.70, 144.55, 144.36, 142.46, 134.66, 129.82, 125.02, 123.95 (q, 1JcF= 282.4 Hz),
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123.63, 122.37, 112.48, 52.19 (q, 2Jc-F = 27.2 Hz), 40.88, 29.99. '°F NMR (471 MHz, CDCls) & -
67.14 (s, 3F). HRMS (ESI) m/z: [M+H] * calcd for C1sH11"°BrFsN20S* 390.9728; Found 390.9749.

4-(2,4-dichlorophenyl)-1-methyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one
This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (130.9 mg, 70%), m.p. 108.2 — 110.6 °C.*H NMR (400 MHz, CDCls) 5 8.35 (d, J =
4.6 Hz, 1H), 7.49 — 7.45 (m, 2H), 7.37 (dd, J = 8.3, 4.7 Hz, 1H), 7.06 (dd, J = 8.4, 2.2 Hz, 1H), 6.34
(d, J = 8.4 Hz, 1H), 5.13 (s, 1H), 3.73 (q, J = 9.2 Hz, 1H), 3.46 (s, 3H). 3C NMR (101 MHz, CDCls)
0 160.65, 144.93, 144.16, 136.62, 134.70, 134.48, 134.22, 132.23, 130.59, 129.05, 127.80, 124.19 (q,
Uck = 284.8 Hz) 123.75, 122.18, 51.59 (q, XJc-F = 27.3 Hz), 41.55, 30.03. °F NMR (471 MHz,
CDCl3)  -67.48 (s, 3F). HRMS (ESI) m/z: [M+H] * calcd for Ci6H1**Cl2F3N20* 375.0279; Found
375.0276.

4-(benzo[d][1,3]dioxol-5-yl)-1-methyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-
one

This product was purified by flash column chromatography on silica gel (heptane/ethyl acetate 15:1)
as a white solid (129.3 mg, 74%), m.p. 137.3 — 138.8 °C. *H NMR (400 MHz, CDCl3) § 8.32 (d, J =
4.8 Hz, 1H), 7.37 (d, J = 9.6 Hz, 1H), 7.28 (dd, J = 8.0, 4.4 Hz, 1H), 6.71 (d, J = 8.0 Hz, 1H), 6.65 —
6.47 (m, 2H), 5.91 (s, 2H), 4.65 (s, 1H), 3.75 (q, J = 9.4 Hz, 1H), 3.44 (s, 3H). 3C NMR (101 MHz,
CDCl3) 6 161.29, 148.48, 147.35, 145.68, 144.45, 135.27, 132.43, 124.42 (C-F, YJc-r, J = 283.81 Hz),

123.25, 120.09, 108.95, 107.56, 101.40, 53.02 (C-F, 2Jc-r, J = 27.3 Hz), 44.11, 30.03. °F NMR (565
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MHz, CDCls) & -67.48 (d, J = 9.3 Hz, 3F). HRMS (ESI) m/z: [M+H] * calcd for Ci7H1aFaN20s*
351.0957; Found 351.0950.

1-ethyl-4-phenyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (86.4 mg, 54%), m.p. 93.7 = 95.0 °C. *H NMR (400 MHz, CDCl3) § 8.32 (dd, J = 4.7,
1.4 Hz, 1H), 7.40 (dd, J = 8.3, 1.4 Hz, 1H), 7.31 — 7.24 (m, overlapping with the residual proton of
CDCls, 4H), 7.11 (d, J = 7.2 Hz, 2H), 4.72 (s, 1H), 4.13 = 4.00 (m, 2H), 3.77 (g, J = 9.5 Hz,1H), 1.25
(d, J = 7.2 Hz, 3H). 13C NMR (101 MHz, CDCl3) § 160.78, 145.90, 144.32, 138.66, 134.12, 129.26,
127.85, 126.89,124.46 (C-F, Jc.r, J = 280.8 Hz) 123.24, 121.85, 52.82 (C-F, 2Jcr, J = 26.3 Hz),
44.46, 37.69, 12.02. °F NMR (471 MHz, CDCls) 6 -67.44 (s, 3F). HRMS (ESI) m/z: [M+H] * calcd
for C17H16F3N20"* 321.1215; Found 321.1219.

3t

1-butyl-4-phenyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (92.2 mg, 53%), m.p. 91.9 — 92.8 °C. 'H NMR (400 MHz, CDCl3) & 8.31 (d, J = 4.6
Hz, 1H), 7.38 (d, J = 8.2 Hz, 1H), 7.30 — 7.23 (m, 4H), 7.11 (d, J = 7.1 Hz, 2H), 4.73 (s, 1H), 3.97 (t,
J = 7.7 Hz, 2H), 3.79 (g, J = 9.4 Hz, 1H), 1.69 — 1.53 (m, 2H), 1.40 — 1.31 (m, 2H), 0.94 (t, J = 7.3
Hz, 3H). ¥*C NMR (126 MHz, CDCl3) § 161.06, 145.89, 144.33, 138.68, 134.46, 129.30, 127.92,
126.99, 124.30(q, Yc-r = 252.8 Hz), 123.43, 122.08, 52.84 (q, 2Jc-F = 26.5 Hz), 44.48, 42.55, 28.87,
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20.17, 13.82. 1%F NMR (471 MHz, CDCls) & -67.62 (s, 3F). HRMS (ESI) m/z: [M+H] * calcd for
C19H20F3N20 * 349.1528; Found 349.1527.

1-(4-methylbenzyl)-4-phenyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (81.2 mg, 41%), m.p. 127.9 — 128.8 °C. *H NMR (400 MHz, CDCl3) § 8.19 (d, J =
4.7 Hz, 1H), 7.23 - 7.17 (m, 4H), 7.07 - 6.95 (m, 5H), 6.96 (d, J = 7.9 Hz, 2H), 5.25 (d, J = 16.0 Hz,
1H), 4.95 (d, J = 16.0 Hz, 1H), 4.70 (s, 1H), 3.84 (g, J = 9.4 Hz, 1H), 2.24 (s, 3H). 13C NMR (151
MHz, CDCls) 8 161.63, 145.72, 144.46, 138.45, 137.62, 134.75, 132.16, 129.78, 129.44, 129.36,
128.01, 127.13, 126.69, 124.63(q, *Jc-r = 282.4 Hz), 123.10, 52.89(q, XJc-r = 27.2 Hz), 46.37, 44.39,
21.19.°F NMR (565 MHz, CDCl3) & -67.25 (d, J = 10.0 Hz). HRMS (ESI) m/z: [M+H] * Calcd for
Ca23H20F3N20" 397.1528; Found 397.1530.

3v

1-(4-chlorobenzyl)-4-phenyl-3-(trifluoromethyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (97.8 mg, 47%), m.p. 141.3 — 142.1 °C. *H NMR (400 MHz, CDCl3) & 8.23 (d, J =
4.7 Hz, 1H), 7.21 — 7.14 (m, 6H), 7.08 (dd, J = 8.2, 4.7 Hz, 1H), 7.05 — 6.93 (m, 4H), 5.24 (d, J =
16.2 Hz, 1H), 4.97 (d, J = 16.2 Hz, 1H), 4.72 (s, 1H), 3.87 (g, J = 9.3 Hz, 1H). 3C NMR (151 MHz,
CDCl3) 6 161.94, 146.03, 144.88, 138.40, 134.66, 134.02, 133.98, 129.61, 129.54, 128.35, 128.31,
127.26, 124.78 (q, Yc-r = 282.4 Hz), 123.37, 123.05, 52.94 (q, 2Jc-F = 25.7 Hz), 46.13, 44.45.2F
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NMR (565 MHz, CDCls) & -67.14 (d, J = 10.0 Hz). HRMS (ESI) m/z: [M+H] * Calcd for
C22H17%CIF3N20* 417.0982; Found 417.0982.

5-methyl-8-phenyl-7-(trifluoromethyl)-7,8-dihydropyrido[3,2-d]pyrimidin-6(5H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (121.3 mg, 79%), m.p. 102.1 — 104.6 °C. 'H NMR (400 MHz, CDCls) & 8.93 (s, 1H),
8.49 (s, 1H), 7.35 — 7.28 (m, 3H), 7.15 — 7.17 (m, 2H), 4.68 (s, 1H), 3.87 (q, J = 9.3 Hz, 1H), 3.49 (s,
3H). ¥C NMR (151 MHz, CDCl3) § 161.04, 154.24, 153.87, 142.29, 137.37, 133.60, 129.90, 128.76,
127.01, 124.50 (q, Ycr = 283.9 Hz), 52.13 (q, YcF = 27.2 Hz), 44.25, 29.83. °F NMR (565 MHz,
CDCls) 5 -67.68 (d, J = 10.0 Hz). HRMS (ESI) m/z: [M+H] * Calcd for CisH13FsNsO* 308.1011;
Found 308.1008.

5-methyl-8-(p-tolyl)-7-(trifluoromethyl)-7,8-dihydropyrido[3,2-d]pyrimidin-6(5H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (120.4 mg, 75%), m.p. 122.3 - 124.1 °C. 'H NMR (400 MHz, CDCl3) & 8.92 (s, 1H),
8.48 (s, 1H), 7.12 (d, J = 8.0 Hz, 2H), 7.04 (d, J = 8.1 Hz, 2H), 4.64 (s, 1H), 3.84 (q, J = 9.3 Hz, 1H),
3.48 (s, 3H), 2.29 (s, 3H). 3C NMR (151 MHz, CDCls) & 161.14, 154.21, 154.14, 142.21, 138.67,
134.35, 133.53, 130.52, 126.85, 124.52 (g, 1Jc-F = 283.9 Hz), 52.17 (q, 2Jc-F = 25.7 Hz), 43.91, 29.81,
21.31.19F NMR (565 MHz, CDCls) & -67.66 (d, J = 5.7 Hz). HRMS (ESI) m/z: [M+H] * Calcd for
Ci6H15F3N30* 322.1167; Found 322.1160.
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8-(4-methoxyphenyl)-5-methyl-7-(trifluoromethyl)-7,8-dihydropyrido[3,2-d]pyrimidin-6(5H)-
one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a colorless oil (129.7 mg, 77%). *H NMR (400 MHz, DMSO-ds) & 8.91 (s, 1H), 8.79 (s, 1H), 7.09
(d, J = 8.7 Hz, 2H), 6.89 (d, J = 8.8 Hz, 2H), 4.59 (s, 1H), 4.31 (g, J = 9.8 Hz, 1H), 3.71 (s, 3H), 3.43
(s, 3H). *C NMR (101 MHz, CDCIs) § 161.15, 159.84, 158.57, 156.36, 154.20, 142.21, 133.42,
129.29, 128.13, 126.76 (q, YJc-F = 283.8 Hz), 115.21, 55.64, 52.25 (q, 2Jc-F = 26.3 Hz), 43.53, 29.81.
HRMS (ESI) m/z: [M+H] * Calcd for C16H1sF3N3O2" 338.1116; Found 338.1116.

8-(4-chlorophenyl)-5-methyl-7-(trifluoromethyl)-7,8-dihydropyrido[3,2-d]pyrimidin-6(5H)-one
This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (108.2 mg, 64%), m.p. 104.1 — 105.2 °C. 'H NMR (400 MHz, CDCl3) & 8.29 (d, J =
2.7 Hz, 1H), 8.23 (d, J = 2.7 Hz, 1H), 7.29 (d, J = 8.5 Hz, 2H), 7.09 (d, J = 8.5 Hz, 2H), 4.69 (s, 1H),
3.85 (g, J = 9.1 Hz, 1H), 3.54 (s, 3H). 13C NMR (101 MHz, CDCl3) & 161.81, 147.10, 141.46, 138.84,
136.29, 134.35, 129.65, 128.10, 124.13(d, YJcr= 283.8 Hz), 52.09 (q, 2JcF= 27.3 Hz), 42.40, 28.54.
19F NMR (565 MHz, CDCls) & -67.76 (d, J = 9.3 Hz). HRMS (ESI) m/z: [M+H] * Calcd for
Ci15H12*°CIF3N30* 338.1116; Found 338.1116.
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3aa

8-(4-fluorophenyl)-5-methyl-7-(trifluoromethyl)-7,8-dihydropyrido[3,2-d]pyrimidin-6(5H)-one
This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (112.1 mg, 69%), m.p. 124.1 — 125.2 °C. 'H NMR (400 MHz, CDCl3) & 8.93 (s, 1H),
8.51 (s, 1H), 7.16 — 7.13 (m, 2H), 7.04 — 7.00 (m, 2H), 4.66 (s, 1H), 3.83 (q, J = 9.2 Hz, 1H), 3.50 (s,
3H). ¥C NMR (151 MHz, CDCls) & 163.33, 161.13 (d, Jc-F = 169.1 Hz), 153.96, 153.30, 142.09,
133.15, 132.80, 128.48 (d, %Jc-r = 9.1 Hz), 124.07(q, Jc-F = 282.3 Hz), 116.57 (d, 2Jcr = 22.7 Hz),
51.80 (g, 2JcF = 27.2 Hz), 43.21, 29.55. 9F NMR (471 MHz, CDCl3) & -67.65 (s, 3F), -112.98(s,
1F). HRMS (ESI) m/z: [M+H] * Calcd for CisH12FsNsO* 338.1116; Found 338.1116. HRMS (ESI)
m/z: [M+H] * Calcd for CisH11F4N3O* 326.0910; Found 326.0910.

3ab

8-(4-bromophenyl)-5-methyl-7-(trifluoromethyl)-7,8-dihydropyrido[3,2-d]pyrimidin-6(5H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (142.5 mg, 74%), m.p. 163.5 — 164.7 °C. 'H NMR (400 MHz, CDCl3) & 8.93 (s, 1H),
8.50 (s, 1H), 7.46 (d, J = 8.5 Hz, 2H), 7.06 (d, J = 8.5 Hz, 2H), 4.63 (s, 1H), 3.84 (g, J = 9.3 Hz, 1H),
3.49 (s, 3H). C NMR (101 MHz, CDClI3) § 160.50, 154.00, 152.95, 142.15, 135.94, 133.19, 132.71,
128.42,124.08 (q, “Jcr = 282.8 Hz), 51.52 (q, 2Jc-F = 27.3 Hz), 43.39, 29.58. °F NMR (471 MHz,
CDCl3) 6 -67.59 (s, 3F). HRMS (ESI) m/z: [M+H] * Calcd for C1sH12"°BrFsNsO* 386.0116; Found
386.0113.
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3ac
8-(3-bromophenyl)-5-methyl-7-(trifluoromethyl)-7,8-dihydropyrido[3,2-d]pyrimidin-6(5H)-one
This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)

as a white solid (114.2 mg, 72%), m.p. 163.9 — 165.1 °C. *H NMR (400 MHz, CDClIz) § 8.95 (s, 1H),
8.52 (s, 1H), 7.44 (d, J = 7.9 Hz, 1H), 7.33 (t, J = 1.9 Hz, 1H), 7.20 (t, J = 7.9 Hz, 1H), 7.06 (d, J =
7.9 Hz, 1H), 4.64 (s, 1H), 3.83 (q, J = 8.6, 8.1 Hz, 1H), 3.50 (s, 3H). 3C NMR (101 MHz, CDCl3) &
160.35, 154.02, 152.69, 142.21, 139.12, 133.31, 131.71, 131.06, 130.17, 125.10, 124.04 (d, Nc-r=
283.8 Hz), 123.61, 51.61 (q, 2Jc-F = 27.3 Hz), 43.52, 29.72. 9F NMR (471 MHz, CDCl3) & -67.44 (s,
3F). HRMS (ESI) m/z: [M+H] * Calcd for CisH12"°BrFsNsO* 386.0116; Found 386.0120.

3ad

3-(difluoromethyl)-1-methyl-4-phenyl-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (114.2 mg, 79%), m.p. 109.9 — 112.2 °C. *H NMR (400 MHz, CDCl3) § 8.31 (d, J =
4.7 Hz, 1H), 7.35 (d, J = 8.1 Hz, 1H), 7.31 - 7.23 (m, overlapping with the residual proton of CDCls,
4H), 7.14 (d, J = 7.1 Hz, 2H), 6.05 (td, J = 55.4, 3.5 Hz, 1H), 4.72 (d, J = 2.1 Hz, 1H), 3.55 (dddd, J
=22.2,10.1, 3.5, 2.0 Hz, 1H), 3.41 (s, 3H).1*C NMR (101 MHz, CDCl3) § 146.31, 144.01, 139.68,
135.26, 129.22, 127.64, 127.13, 123.02, 122.07, 114.94 (t, }Jc.r = 248.5 Hz), 52.83 (t, 2Jc-r, J=21.2
Hz), 43.18, 29.70. %F NMR (565 MHz, CDCls) & -120.01 (ddd, J = 284.1, 55.3, 10.3 Hz,1F), -
121.69 (ddd, J = 284.4, 55.8, 23.0 Hz,1F). HRMS (ESI) m/z: [M+H] * Calcd for CisHisF2N20*
289.1152; Found 289.1146.
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3ae

3-(difluoromethyl)-4-(4-methoxyphenyl)-1-methyl-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (126.1 mg, 79%), m.p. 77.2 - 73.9 °C. 'H NMR (500 MHz, CDCls) & 8.30 (dd, J =
4.8, 1.4 Hz, 1H), 7.34 (dd, J = 8.3, 1.4 Hz, 1H), 7.25 (dd, J = 7.7, 4.2 Hz, 1H), 7.06 (d, J = 8.8 Hz,
2H), 6.81 (d, J = 8.7 Hz, 2H), 6.03 (td, J = 55.4, 3.6 Hz, 1H), 4.65 (d, J = 2.2 Hz, 1H), 3.75 (s, 3H),
3.53 (dddd, J = 22.0, 10.1, 3.6, 2.2 Hz, 1H), 3.41 (s, 3H). 3C NMR (126 MHz, CDCls) 5 164.16 (d,
3Jc.F = 5.0 Hz), 158.91, 146.69, 144.10, 135.02, 131.66, 128.15, 122.85, 121.92, 114.89 (t, YcrF=
248.2 Hz), 114.53, 55.28, 52.88 (t, 2Jc-F, J = 20.2 Hz), 42.55, 29.64. 1%F NMR (471 MHz, CDCl3) § -
120.30 (d, J = 282.6 Hz, 1F), -121.60 (d, J = 287.3 Hz,1F). HRMS (ESI) m/z: [M+H] * calcd for
Ci7H17F2N202* 319.1258; Found 319.1264.

3af

4-(4-chlorophenyl)-3-(difluoromethyl)-1-methyl-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (134.2 mg, 83%), m.p. 98.1 — 99.6 °C. 'H NMR (500 MHz, CDCls) § 8.31 (d, J = 4.1
Hz, 1H), 7.35 (dd, J = 8.3, 1.4 Hz, 1H), 7.28 — 7.25 (m, overlapping with the residual proton of
CDCls, 3H), 7.08 (d, J = 8.4 Hz, 2H), 6.08 (td, J = 55.3, 3.3 Hz, 1H), 4.68 (d, J = 2.2 Hz, 1H), 3.51
(m, 1H), 3.41 (s, 3H). 3C NMR (126 MHz, CDCl3) & 163.93 (d, 3Jcr = 6.3 Hz), 145.89, 144.34,
138.15, 135.06, 133.52, 129.28, 128.61, 123.11, 121.97, 114.80 (t, *Jc-r = 247.0 Hz), 52.47 (t, 2JcF, J
= 21.4 Hz), 42.68, 29.67. F NMR (471 MHz, CDCls3) 6 -119.99 (d, J = 284.6 Hz), -122.06 (d, J =
284.5 Hz). HRMS (ESI) m/z: [M+H] * calcd for C16H14*°CIF2N20* 323.0763; Found 323.0761.
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3ag

4-(3-bromophenyl)-3-(difluoromethyl)-1-methyl-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (133.6 mg, 73%), m.p. 109.9 — 111.6 °C. *H NMR (400 MHz, CDCls) 5 8.36 (dd, J =
4.7,1.4 Hz, 1H), 7.43 - 7.40 (m, 2H), 7.34 — 7.30 (m, 2H), 7.21 (t, J = 7.9 Hz, 1H), 7.09 (d, J = 7.8
Hz, 1H), 6.12 (td, J = 55.3, 3.3 Hz, 1H), 4.72 (d, J = 2.4 Hz, 1H), 3.59- 3.50 (m, 1H), 3.46 (s, 3H).
13C NMR (101 MHz, CDCls) 6 163.79 (d, 3Jc-F = 10.0 Hz), 145.51, 144.32, 141.99, 135.22, 130.84,
130.71, 130.53, 125.81, 123.27, 123.20, 122.12, 114.82 (t, 2Jc-r = 248.0 Hz), 52.58 (t, 2Jc-r, J = 21.2
Hz), 42.85, 29.72.%F NMR (565 MHz, Chloroform-d) & -120.00 (ddd, J = 283.1, 55.0, 9.1 Hz, 1F), -
122.14 (ddd, J = 284.8, 55.5, 23.3 Hz,1F). HRMS (ESI) m/z: [M+H] * calcd for CisH1a°BrF2N20*
367.0258; Found 367.0253.

3ah

4-(2,4-dichlorophenyl)-3-(difluoromethyl)-1-methyl-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a colorless oil (158.9 mg, 89%). 'H NMR (400 MHz, CDCls) § 8.30 (dd, J = 4.7, 1.4 Hz, 1H),
7.45 - 7.40 (m, 2H), 7.32 (dd, J = 8.3, 4.7 Hz, 1H), 7.11 (dd, J = 8.4, 2.2 Hz, 1H), 6.58 (d, J = 8.4 Hz,
1H), 6.19 (td, J = 55.1, 2.9 Hz, 1H), 5.09 (d, J = 4.3 Hz, 1H), 3.57 (dddd, J = 21.6, 10.4, 4.3, 2.9 Hz,
1H), 3.43 (s, 3H). 3C NMR (126 MHz, CDCls) § 164.16 (d, 3Jc-r= 5.0 Hz), 158.91, 146.69, 144.10,
135.02, 131.66, 128.15, 122.85, 121.92, 114.89 (t, 1Jc.r= 248.2 Hz), 114.53, 55.28, 52.88 (t, 2Jc-F, J
=20.2 Hz), 42.55, 29.64. °F NMR (471 MHz, CDCls3) § -120.80 (d, J = 282.6 Hz, 1F), -122.41 (d, J
= 282.6 Hz, 1F). HRMS (ESI) m/z: [M+H] * calcd for CisH1**Cl.FaN20* 357.0373; Found

357.0368.
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3ai

3-(difluoromethyl)-1-(4-methylbenzyl)-4-phenyl-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (149.7mg, 79%), m.p. 147.5 — 149.1 °C. *H NMR (400 MHz, CDCls) & 8.26 (dd, J =
4.8, 1.3 Hz, 1H), 7.23- 7.30 (m, overlapping with the residual proton of CDCls, 4H), 7.13 — 7.08 (m,
5H), 7.03 (d, J = 8.0 Hz, 2H), 6.11 (td, J = 55.4, 3.8 Hz, 1H), 5.26 (d, J = 16.1 Hz, 1H), 5.06 (d, J =
16.0 Hz, 1H), 4.76 (s, 1H), (dddd, J = 21.4, 10.4, 3.8, 1.8 Hz, 1H), 2.30 (s, 3H). 3C NMR (101 MHz,
CDCl3) & 164.54 (q, 3Jc-r = 3.0 Hz), 146.61, 144.52, 139.74, 137.73, 134.82, 132.99, 132.48, 129.95,
129.41, 127.89, 127.51, 126.86, 123.20, 123.15, 115.24 (t, 1Jc.r = 248.5 Hz), 53.33 (t, 2Jc-r, J = 20.0
Hz), 46.22, 43.62, 21.38. °F NMR (565 MHz, CDCls) § -119.67 (ddd, J = 284.8, 55.0, 9.7 Hz), -
121.06 (ddd, J = 284.9, 55.8, 22.6 Hz). HRMS (ESI) m/z: [M+H] * calcd for CzsHaiF2N20*
379.1622; Found 379.1620.

3aj

1-methyl-3-(perfluorobutyl)-4-phenyl-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a colorless oil (194.2 mg, 85%).*H NMR (400 MHz, CDCls)  8.33 (d, J = 4.8 Hz, 1H), 7.41 (d, J
= 8.3 Hz, 1H), 7.32 — 7.24 (overlapping with the residual proton of CDCls, m, 4H), 7.09 (d, J=7.1
Hz, 2H), 4.86 (s, 1H), 3.90 (t, J = 15.4 Hz, 1H), 3.45 (s, 3H). 13C NMR (126 MHz, CDCls) & 161.19,
146.23, 144.68, 138.57, 135.91, 129.70, 128.28, 127.21, 123.46, 122.47, 122.07 — 116.46 (m), 50.98
(t, 2Jcr, J = 21.4 Hz), 44.13, 30.39. °F NMR (471 MHz, CDCls) & -80.86 — -80.90 (m, 3F), -111.57

— -113.05(m, 2F), -120.72 — -122.29 (m, 2F), -124.93 — -126.61 (m, 2F). HRMS (ESI) m/z: [M+H] *
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calcd for CasH21F2N2O* 379.1622; Found 379.1620. HRMS (ESI) m/z: [M+H] * calcd for
C19H14F9N20" 457.0962; Found 457.0966.

3ak

4-(4-bromophenyl)-1-methyl-3-(perfluorobutyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a colorless oil (216.7 mg, 81%). 'H NMR (400 MHz, CDCl3) § 8.33 (d, J = 4.5 Hz, 1H), 7.43 -
7.40 (m, 3H), 7.31 (dd, J = 8.3, 4.7 Hz, 1H), 6.99 (d, J = 8.5 Hz, 2H), 4.80 (s, 1H), 3.87 (t, J = 15.8
Hz, 1H), 3.44 (s, 3H). 3C NMR (126 MHz, CDCls) § 160.97, 145.67, 144.83, 137.54, 135.80,
132.79, 128.93, 123.65, 122.53, 122.38, 119.02 — 108.53(m), 50.71 (t, 2Jcr, J = 21.4 Hz), 43.64,
30.39. °F NMR (471 MHz, CDCls) 6 -80.79 (t, J = 9.9 Hz), -111.33 — -112.91 (m, 2F), -119.60 — -
121.88 (m, 2F), -122.72 — -126.13 (m, 2F). HRMS (ESI) m/z; [M+H] * calcd for CigH1s"BrFsN20*
535.0068; Found 535.0067.

3al

1-(4-chlorobenzyl)-3-(perfluorobutyl)-4-phenyl-3,4-dihydro-1,5-naphthyridin-2(1H)-one

This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)
as a white solid (147.4 mg, 52%), m.p. 94.5 — 95.5 °C. 'H NMR (400 MHz, CDCls) § 8.31 (dd, J =
4.8, 1.3 Hz, 1H), 7.30 — 7.24 (m, overlapping with the residual proton of CDCls, 6H), 7.19 (dd, J =
8.3, 4.8 Hz, 1H), 7.09 — 7.02 (m, 4H), 5.27 (d, J = 16.1 Hz, 1H), 5.07 (d, J = 16.1 Hz, 1H), 4.91 (s,
1H), 4.04 (t, J = 16.1 Hz, 1H). 3C NMR (101 MHz, CDCl3) & 161.29, 146.10, 144.60, 137.76,
134.77, 133.77, 133.73, 129.34, 129.15, 128.32, 128.06, 127.03, 123.11, 122.85, 121.60 — 108.51
(m), 50.53 (t, 2Jc-r, J = 20.2 Hz), 46.13, 43.63. °F NMR (565 MHz, Chloroform-d) & -80.78 — -80.91
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(m,3F), -111.04 — -112.86 (m, 2F), -112.19 — -112.44 (m, 2F), -125.04 — -126.40 (m, 2F). HRMS
(ESI) m/z: [M+H] * calcd for C2sH17*°CIFeN20 * 567.0886; Found 567.0887.

3am
1-methyl-3-(perfluorobutyl)-4-(thiophen-2-yl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one
This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)

as a white solid (162.1 mg, 70%), m.p. 70.2 — 71.5 °C.*H NMR (400 MHz, CDCls) 5 8.34 (d, J = 4.5
Hz, 1H), 7.41 (d, J = 8.1 Hz, 1H), 7.33 (dd, J = 8.2, 4.7 Hz, 1H), 7.20 (d, J = 5.1 Hz, 1H), 6.91 (dd, J
= 5.1, 3.6 Hz, 1H), 6.85 (d, J = 3.2 Hz, 1H), 5.09 (s, 1H), 4.00 (t, J = 15.8 Hz, 1H), 3.44 (s, 3H). 3C
NMR (101 MHz, CDCl3) & 160.68, 145.75, 144.32, 140.87, 134.97, 127.25, 125.70, 124.91, 123.43,
122.39, 121.68 — 107.82(m), 50.71(t, 3Jcr = 21.2 Hz), 40.26, 30.13. 2°F NMR (471 MHz, CDCl3) § -
80.85 — -80.90 (m, 3F), -111.57 — -113.00 (m, 2F), -120.85 — -122.37 (m, 2F), -124.93 — -126.64 (m,
2F). HRMS (ESI) m/z: [M+H] * calcd for C17H12FsN20S* 463.0527; Found 463.0521.

4-(2,4-dichlorophenyl)-1-methyl-3-(perfluorohexyl)-3,4-dihydro-1,5-naphthyridin-2(1H)-one
This product was purified by flash column chromatography on silica gel (Heptane/Ethyl acetate 15:1)

as a colorless oil (237.5 mg, 76%). *H NMR (400 MHz, CDCIs) § 8.35 (d, J = 3.5 Hz, 1H), 7.48 (dd,
J=10.1, 1.7 Hz, 2H), 7.37 (dd, J = 8.3, 4.7 Hz, 1H), 7.07 (dd, J = 8.4, 2.2 Hz, 1H), 6.35 (d, J = 8.4
Hz, 1H), 5.25 (s, 1H), 3.84 (dd, J = 20.3, 10.8 Hz, 1H), 3.46 (s, 3H). 13C NMR (126 MHz, CDCls) &
160.62, 144.98, 144.90, 137.00, 134.92, 134.57, 133.77, 130.77, 129.21, 127.93, 123.85, 122.34,
120.98-108.42(m), 49.39(t, 3Jc-F = 21.4 Hz), 41.04, 30.24.1%F NMR (471 MHz, CDCls) 5 -80.78 (t, J
= 10.0 Hz, 3F), -111.32 - -113.51 (m,2F), -118.38 — -124.40 (m,6F), -125.19 — -126.89 (m, 2F).
HRMS (ESI) m/z: [M+H] * calcd for C21H12*°*Cl2F13N20* 625.0114; Found 625.0193.
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871 formula(e) evaluated with 1 results within limits (up to 50 best isotapic matches for each mass)
Elements Used:
C:15-15 H:14-14 N:0-200 0O:0-100 Na:0-2 Cl:1-4
8
231125-5-1211 14 (0.153) 1: TOF MS ES+
5.02e+006
100 273.0786
1 @ o
] P T)k/\@\
1 X cl
o) g
1 275.0760
] 2 3011406 381.2077
oL st SOV rsoqte zagnea R L[ ssrome 2T agrass  assoses sy
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550
Minimum: -1.5
Max i mum: 5.0 10.0 20.0
Mass Cale. Mass mba PPM DBE i-FIT  Norm  Conf (%) Formula
273.0786  273.0795 0.9 3.3 9.5 231. 2 n/a n/a Cl15 H14 N2 O Cl
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Monoisotopic Mass, Even Electron lons
381 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:16-16 H:17-17 N:0-200 ©O:0-100 Na:0-2
8
231125-5-1315 14 (0.153) N o 1: TOF MS ES+
,@\ 5.23¢+006
100+ 253.1336 TJV\@\
] 1%
%
J 2751155
J 276.1187
0 g4.9578 1090760 455 0957 214.9163 / 337.0875 °00-3364 437.1940  467.0427 493 4567
R L B e et S s A o S Wit L L A A A d Ll L Al el At A A L) Ll LAl Wl WA Ll Wt i il i i
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Minimum: 1.5
Maximum: 5.0 10,0 50.0
Mass Cale. Mass mDa PPM [BE i-FIT  Norm  Conf (%) Formula
253.1336 253, 1341 -0.5 -2.0 9.5 185.2  n/a n/a C16 H17 N2 O

HRMS (ESI) spectrum of 1k
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1746 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:21-21 H:18-18 N:0-200 0:0-100 Na:0-2 Cl:1-4

8
231125-5-1277 14 (0.153)

1: TOF MS ES+
7.63e+006
100 349.1099 )K/\©
g 351.1075
373.0894
125.0155 173.0138 504 13732261201 54 4349 \( 433.0626 501 0547 5742033 pa7.4509 0854308
O T T T I T T T T R T T T T T T T R T T T T A A MYz
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 5.0 10,0 50,0
Mass Cale. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

349. 1099 349. 1108 -0.9 -2.6 13.5 217.8 n/a n/a CZ21 HI8 N2 0 Cl

HRMS (ESI) spectrum of 1u
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Monoisotopic Mass, Even Electron lons

665 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:22-22 H:21-21 N:0-200 0O:0-100 Na:0-2

8
231125-5-1278 12 (0.136) 1: TOF MS ES+
7.43e+006
100 329.1652 \
o] ﬂ
_' 351.1469
1 352.1501
ofngegsrr DO 2041008000 aorugrz | f asaeseasiyin  ssezres OV CWepszrer
50 100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Max i mum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula

329. 1652 329, 1654 -0.2 -0.6 135 23LZ2 n/a n/a C22 H21 N2 O

HRMS (ESI) spectrum of 1t
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Monoisotopic Mass, Even Electron lons

1181 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:15-16 H:13-13 N:0-200 ©O:0-100 Na:0-2 Cl:1-4

8
231125-5-1330 14 (0.153) 1: TOF MS ES+
1.51e+006
100 307.0399 N
4 ‘ S (o] Cl
T =
. 309.0372 ““)v\@
9 Cl
] 1
% i 320.0219
J 331.0190
| e
849567 1250869 1730133 2149162 301.1448 Sea0ise 391.0056_437.1940453.1742 559.5236 987.8557

T T T T T T T T T T T T e R T T T 7 mlz
T
50 T5 100 1 25 150 1 ?5 200 225 250 2?5 300 325 350 3?5 4{}0 425 450 4?5 500 525 550 5?5 600 625

Minimum: -1.5
Maximum: 3.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

307.0399  307. 0405 -0.6 -2.0 9.5 166.8 n/a n/a C15 H13 N2 0 C12

HRMS (ESI) spectrum of 1p
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Monoisotopic Mass, Even Electron lons

596 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:13-13 H:13-13 N:0-200 O:0-100 Na:0-2 S:1-3

8
231125-5-1345 14 (0.153) N 1: TOF MS ES+
‘ B o 4.25e+006
100 245.0742 A N o~
1 I /
1n
o] 267.0561
] 26,0550 453.1789
o 150.0370 214.9192 320.0290 360.3285  401.1600 437.1934 - 80.858[%2
— — :
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Minimum: -1.5
Maximum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPH DBE i-FIT  Norm Conf (%) Formula
245, 0742 245. 0749 -0.7 -2.9 B85 124.1  n/a n/a Cl3 H13 N2 O S
HRMS (ESI) spectrum of 1n
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Monoisotopic Mass, Even Electron lons

144 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-16 H:14-14 N:0-200 0O:0-200 F:3-3

21

231028-13-weizhi 6 (0.088)

o 1: TOF MS ES+
3.07e+006
100~ 307.1061
3’9—
308.1090
i 301.1412
0 2171042 5290582 261.1309267.1567 \ 329.0873335.3056 $75.0927 398 2400 4152117 1252278
RSN AN RARLN RERRE RARN A RN SRR AR RN LIRS RN LR IS SRS LN SRS LAY SAALE RARRY LLURRE RAARY LA N
200 220 240 260 280 300 320 340 360 380 400 420
Minimum: 1.5
Max imum: 5.0 10,0 50.0
Mass Cale. Mass mDa PEM DBE i-FIT  Norm Conf (%) Formula
307. 1061 307. 1058 0.3 1.0 9.5 404.8  n/a n/a C16 H14 N2 O F3
HRMS (ESI) spectrum of 3a
S8 8TIIAIZRIELLTELIIRAREEESIISL S
© o0 o0 o0 N N N N DN NN N NN NN N < & & b oh @
R Y N I R e S
a o S © OV Vv < A
55 R % R B KB ®
< NN n on oo
-~ S
0 i
~N CF,
&
o N
|
3a' ‘
1V
— T
8 3
15 40
£1 (ppm)
Il
L L |
\ DS N
T S T T
! 833 3 g 8
— - <+ o — - o
5 90 85 80 75 10 65 60 55 50 45 40 35 30 25 20 5 1o 05 00 05 Lo -1
f1 (ppm)

'H NMR (600 MHz, CDClIs3) spectrum of 3a’

552



o <+ 1N N NN = N T ~ O 0 un
N n a4 a4 o O 4~ © a4 o n O o LU S =\ | o
o R B B R N I ® o ¥ A 9 o
o Do S TR o T o Yot TS B o o IR o N o B o o | A A=A \ N} i)
— e e e e e e e e e R <+ <+ T+ <+ < N
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2 i x
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|
|
EJ "
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
13, ’
C NMR (151 MHz, CDClIs) spectrum of 3a
o >
2 B
% 5 g3
g8 ~
N/
(o]
Ny CFy
63. 55 63. 65 N
£1 (ppm)
) | X
=N =
3a'
A
T T T T T T T T T T T T T T T T T T T T T T
30 20 10 0 -0 -20  -30 -40 50 60 70  -80  -90  -100 -110 -120 -130 -140 -150 -160 -170 -180 -1

1 (ppm)

BF NMR (565 MHz, CDCls) spectrum of 3a’
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YHM-191-2
20240593 224 (3.733) Cm (224-(55+84))

Waters GCT Premier

TOF MS El+
100+ 305.0004  1.26e4
306.0979
(o]
~ CF.
N 3
= N =
Ja'
<l
2371020
180.0800 248.0678
195.0918 307.1006
83.9537
85.9503
235.0864
48.9847 167.0726 181.0784 209.1078 249.0719 277.0032
509818 1790654 |[ 193.0764 || ~196.0950 !
( 835341 | 87.9474 1190547 127.0519 140 545 1540650 ’ g 223.0710 559 0578 263.0791 ‘ 285083100 0o | || 398.1055
P 8. SO Yot s i1 M| S SO 1P o PR PO 0 S
40 50 | 60 70 ' 8 90 100 110 120 130 140 150 160 = 170 @ 180 = 180 @ 200 210 = 220 = 230 240 250 260 = 270 = 280 290 300 = 310
HRMS (ESI) spectrum of 3a’
wn O X OV T A AN O A O — A O N u1n o o«
e S O B e e e o ® KR b ¥ @
T RELRpSr RS ? R i
~
P
3b
M
J i L
L L AJJl\ o jl
T AN T — T
(=] o o (=3 (=3 o (=3
S S S S S 3 S
= 3 & — = & -
T T T T T T T T T T T T T T T T T T
3.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£1 (ppm)

'H NMR (400 MHz, CDCls) spectrum of 3b
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Monoisotopic Mass, Even Electron lons
420 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:17-17 H:16-16 N:0-200 0:0-100 F:3-3 Na:0-2

4
231125-5-215 15 (0.162) 1: TOF MS ES+
o - 1.15e+007
100+ 321.1212 N RELSL |
] 5
. N
% 3b
1 322.1223
1 343.1011 389.1065
Ot e S, MORE 2soi7  sorazra| | saaioe O TTPasrien asaires SO seosase,
758 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550
Minimum: 1.
Maximum: 5.0 10,0 50.0
Mass Calc. Mass mDa PP DBE i-FIT  Norm  Conf (%) Formula

321. 1212 3Z1. 1215 -0.3 -0.9 9.5 411.4  n/a n/a C17 H1G N2 O F3

HRMS (ESI) spectrum of 3b

N A0 A= A O X M o = N0 ¥ o
M ¥ T T MO N ®AadQ Qg 5 KON Y
6 o6 NN NN N NN N NN < A b d B

1.00-1

1.001 F—
o

3.00-1

T T T T T T T T T T T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm)

'H NMR (400 MHz, CDClI3) spectrum of 3¢
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£1 (ppm)
13
C NMR (151 MHz, CDCls) spectrum of 3c
S~
< < 2
oS NN
$ ¥ § 8
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|
-67.40 -67.45 -67.50
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)
I
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19 NMR (565 MHz, CDCls) of 3¢
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Monoisotopic Mass, Even Electron lons

598 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-216 H:13-13 N:0-200 0O:0-100 F:3-3 Na:0-2 Br: 1-3

4
231125-5-212 15 (0.162)

1: TOF MS ES+
570138 3.416+006
100~ 385.0158 :
1 3c
%_
3880162
13724114 375.3845 3801270 844794 || 3800203 920843 406 16733082542 4028496
L I SR L B L IR L AL LA L R L S A B I A B
3725 3750 3775 3800 3825 3850 3875 3900 3925 3950 3975 4000 4025
Minimum: 1.5
Maximum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf(%) Formula
3850158 85,0163 0.5 -3 9.5 1953 n/a  n/a  Cl6 113 N2 O F3 Br
HRMS (ESI) spectrum of 3c
(S SN 1D & IN O 1 1 0 a O o — ON N
@n a=dgdgeas e e 2883
o0 o0 N N N N N N IN N O O <+ N N NN
N —— ~e=—
ﬂ . J’,uL ~ ‘
o P i ooy
3 g8¢8sg g s 8
— - = &N a — < o
9.‘0 8.‘ 5 8.‘ 0 7.‘ 5 7.‘ 0 6.‘ 5 6.‘ 0 5.‘ 5 5.‘ 0 4.‘ 5 4.‘0 3.‘ 5 3.‘ 0 2.5 2.‘ 0 1 ‘5 1.‘ 0 0.‘ 5 0.‘ 0
1 (ppm)

'H NMR (400 MHz, CDClIs3) spectrum of 3d
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13C NMR (126 MHz, CDCls) spectrum of 3d
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F NMR (471 MHz, CDCly) spectrum of 3d
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Monoisotopic Mass, Even Electron lons

466 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:17-17 H:16-16 N:0-200 0O:0-100 F:3-3 Na:0-2

8
231125-5-279 26 (0.264)

1: TOF MS ES+
5.50e+003
100- 337.1164
%
o, 3262073 328,0192 390773 3332558 3359178 | O[3 3412732 313.9990344.8873  ga7 11g72t T4
R R e L R B e B AR A A B R e L e e A R A A AR AR RL SRR AR RS T
326.0 328.0 330.0 332.0 334.0 336.0 338.0 340.0 342.0 344.0 346.0 348.0 350.0
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula

337.1164  337.1164 0.0 0.0 9.5 93.1 n/a n/a C17 H16 N2 02 F3

HRMS (ESI) spectrum of 3d

/833
7.38
7.36
7.30
7.29
7.28
7.27
7.19
7.17
7.03
7.01
4.74
3.86
3.83
3.81
3.79
3.44
2.27

[
§

d

1.001 ——
1.001 —
Eﬁ
E

e T T T
o O © © (=3 (=3 (=]
o © © © (=] (=} (=)
- = d N — © )
T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
1 (ppm)

'H NMR (400 MHz, CDClI3) spectrum of 3e
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Monoisotopic Mass, Even Electron lons

559 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:18-18 H:16-16 N:0-200 0O:0-100 F:3-3 Na:0-2

8
231125-5-559 14 (0.153) 1: TOF MS ES+
7.20e+001
100~ 365.1985
J 365.1125
0’:'0_
] 365.0291
O L e o o o o e o o o o o B e o o B o I B e e e o o o e e o o 4174
364.700 364.800 364.900 365.000 365.100 365.200 365.300 365.400 365.500
Minimum: -1.5
Max imum: 5.0 10.0 50.0
Mass Cale. Mass mDa PPM DBE i FIT  Norm Conf (%) Formula

365. 1125  365.1113 1.2 3.3 10.5  23.7 n/a n/a C18 H16 N2 03 F3

HRMS (ESI) spectrum of 3e

N Y O O O 3 ® N oM ~ O o N oo~ A
Mo mnHh o a8 = = 5 ® ®w o & ¥
o0 o0 NN NN N N NN NN < 6 e e e e
N TS Ne—— ~Ne=—

1.001

Y —
, E:—:
-

3.00~7
2.00-%
3.00—=

T T T T T T T T T T T T
5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1
1 (ppm)

H NMR (400 MHz, CDClIs3) spectrum of 3f
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a <
0w [
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O e 9
N
O T T T T T T
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T
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S
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19F NMR (565 MHz, CDCl5) of 3f
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Monoisotopic Mass, Even Electron lons
598 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:16-16 H:13-13 N:0-200 O:0-100 F:3-3 Na:0-2 Br:1-3

4
231125-5-206 14 (0.153)
385.0157 387.0138

o 1: TOF MS ES+
2.23e+006

100~

o

386.0180 | 388.0159
Oy 51242 720972 79707 3812000 S3z0es || seecai PO ssaoess sessosr FROE
374.0 376.0 378.0 380.0 382.0 384.0 386.0 388.0 380.0 392.0 394.0 396.0 398.0

Mi i mum: -1.5
Max i mum: 5.0 10,0 50,0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf(%) Formula
385. 0157  385.0163 -0.6 -~L6 9.5 167.8 n/a n/a C16 H13 N2 O F3 Br

HRMS (ESI) spectrum of 3f

MOAN OO N O M~ WO~ (2l oo~ O
MM INNBNAINS S ~ QNS S
OO0 NNNNNNNNNN < MMM o

099 ———

1.00-T
3.00-T

0.99-] ———

: : : : :
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
1 (ppm)

'H NMR (600 MHz, CDCl;) spectrum of 3g
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Monoisotopic Mass, Even Electron lons

981 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-16 H:13-13 N:0-200 0O:0-100 F:3-3 Na:0-2 Cl:1-4
8
231125-5-211 13 (0.145)

1: TOF MS ES+
5.72e+006
100— 341.0668
%
J 343.0643
] 344.0667
o 18a.9557 173.0129 514 91g5220.0583 2829105301 1427 400.0542 4371951 542 1180550.5936 5875500
e R T T I e L T e B R Rt T
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Minimum: -1.5
Maximum: 5.0 10,0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula

341. 0668  341.0669 -0.1 -0.3 9.5 186.7 n/a n/a C16 H13 N2 0 F3 C1

HRMS (ESI) spectrum of 3g

n + 0 o o 4 ~~ O & T A~ O A O ® K < 0 = 0 O O
N OO ddg Qo9 9 9 g 9 R XN el [N - R
(SN NG S A A h L e s

1.00] ————
—

3.001

23

T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0
1 (ppm)

'H NMR (400 MHz, CDClIs3) spectrum of 3h
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Monoisotopic Mass, Even Electron lons

371 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-16 H:13-13 N:0-200 O:0-100 F:4-4 Na:0-2

8
231125-5-567 18 (0.188) 1: TOF MS ES+
3.21e+005
100— 325.0966
0’/0,

J 326.1012
239.0644 2600474 2889308 301.1449307.9464 |7 3470768 3003326 397.1333 415 8608.418.8007
Ot [ E T T 0T Ere O E T T T [T E T 00T IE T ] PR T P e r A0 [ EF 0 P e e [ ren e re Frm [ FEET [P AT T EErem e o[ r | Fre [T e e o A e e ey MYz

230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430

Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

325.0966  325.0964 0.2 0.6 9.5 154.1 n/a n/a Cl6 H13 N2 0 F4

HRMS (ESI) spectrum of 3h
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8.34
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3.46

{A
\ﬁ

e R N A W B R

3i

J i AML 1 1 o |
: Lo

1.001
2.00~=x

s
[=3
S

3.00%
1.00T
3.00=

T T T T T T T T T T T T T T T T T T T T T T T T
.5 1.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1
1 (ppm)

H NMR (400 MHz, CDCls) spectrum of 3i
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Monoisotopic Mass, Even Electron lons

459 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:17-17 H:14-14 N:0-200 O:0-100 F:3-3 Na:0-2

4
231125-5-558 16 (0.170) 1: TOF MS ES+
3.82e+004
100— 335.1007
1 CHO
. 3i
~ 307.9365 316.0027 318.3057 : 334.1364 336.1014 8814 350.9068 357.0819  3g0.3078362.2421
O_rl rr‘\'r'rl Tl'l'fr'l T |—|1|1 T'l r'?'r|'|1'r r| TTTT 'rr'r r'l—l TTrTT ]"'ﬁ"'l'l"lxl-[" f"—l'l"'n rrrr T ]"_II'PTI"|'7 r]'rr Trrl"—l |—| T'rl'l’l‘ T™r 1 ™r |‘T'r[r‘| TTTT I"I'IFZ
3100 315.0 3200 3250 3300 3350 340.0 345.0 350.0 355.0 360.0
Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Cale. Mass mDa PFM DBE i-FIT  Norm  Conf (%) Formula
335. 1007 335. 1007 0.0 0.0 10. 5 118.3 n/a n/a C17 Hl4 N2 02 F3
HRMS (ESI) spectrum of 3i
MenLeI I 3 082
© B B o6 IN N N N N < BB B B
~ — =\ ~=
NO,
3
|
|
|
|
" LL uu,_ 11.
T ) T T T
g3 g 3 g 8 3
90 85 80 75 70 65 6.0 55 50 15 10 35 30 25 20 15 10 05 00 -0
1 (ppm)

'H NMR (400 MHz, CDCls3) spectrum of 3j
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Monoisotopic Mass, Even Electron lons

500 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:16-16 H:13-13 N:0-100 ©O:0-100 Na:0-2 F:3-3

31
231209-5-316 16 (0.082)

1: TOF MS ES+
1.36e+005
100 352.0918
NO,
%—- 3j
1 3532675
348.1102 3542701 3552773 e
0_344.3480 346.3318  047.3398 348,95?08 350|.|9366 ‘ 1 b 356.‘;;)092 353.?630 7 .
| G N WL Y LN LN LA I LR LA L N AL LA
344.0 346.0 348.0 350.0 352.0 354.0 356.0 358.0 360.0
Minimum: -1.5
Maximum: 5.0 10,0 50,0
Mass Cale. Mass mba PPM DBE i-FIT  Norm Conf (%) Formula
352.0918 352, 0909 0.9 2.6 10.5 897.4 n/a n/a C16 HI3 N3 03 F3
HRMS (ESI) spectrum of 3]
S RIT ARSI R384=288 8 R S8R RE ]
R I N N N N N N N N < @ A o
(RN N M M AR A L A S R
I
|
i
|
] i
A J )lk“ ) J N
T A - T T
&) 2383 3 = 3 3
— - = = A (=} — o o
5 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 o 05 00 05 1o -1
1 (ppm)

'H NMR (400 MHz, CDCls) spectrum of 3k
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19F NMR (471 MHz, CDCls) of 3k
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Monoisotopic Mass, Even Electron lons

420 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:17-17 H:16-16 N:0-200 0O:0-100 Na:0-2 F:3-3

8
231125-5-315 14 (0.153) 1: TOF MS ES+
5.85e+006
100— 321.1214
%_
322.1244
343.1031
ol 2teer, ZROTS osonsa  sorigrg IO | 3MTaattosr | satoes  sesazre JUNO asrovg,
260 270 280 290 300 310 320 340 360 3r0 380
Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
321. 1214 321. 1215 0.1 0.3 9.5 164. 4 n/a n/a C17 H16 N2 O F3
HRMS (ESI) spectrum of 3k
T @ T ARVRTILREINN2IELISIRRIRES
R I N N N N N N N N S N N S S N SR R
[\ NP M AR A R BRI A
Br
3l
[l
J H i J |
I ) e
T L T T T
(=3 o © © © o (=3 (=3 (=]
S S 3392 S S 3
= P S S 3
90 85 80 75 70 65 6.0 55 50 15 10 35 30 25 20 15 1o 05 00 05
1 (ppm)

H NMR (400 MHz, CDCls) spectrum of 3l

S74



n N VO A - O = =~ O F O VW —~ O A O
AN O 00 0o O NN T N T A A N © > o
S ¥ ¥ 0 1 4~ S S X W WK Mmoo N e <
O S T T N N N AN N A oA g o < (=3
D R I T B B B T B B B e R il w N N N il
| = e N |
(=} <+ o 0 = O O o
(S < o < T a4 aq =)
N wow B B on o S
(3] [ I [ I I o I o | (]
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i |
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13
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A
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F NMR (471 MHz, CDCly) spectrum of 3l
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Monoisotopic Mass, Even Electron lons

598 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-16 H:13-13 N:0-200 O:0-100 F:3-3 Na:0-2 Br:1-3

8
231125-5-338 13 (0.145)

1: TOF MS ES+
o] 7.87e+006
100+ 385.0169387.0149 N CF3
~ | Br
: = N
%] 3
] 386.0189 388.0168
ol amaarie  aroqxeX®0022302070 | | | |socooesonosee®02  soremay _aooss .
3725 375.0 377.5 380.0 3825 385.0 387.5 390.0 3925 395.0 397.5 400.0 4025
Minimum: -1.5
Max imum: 5.0 10,0 30,0
Mass Calc. Mass mDa PPN DBE i-FIT  Norm Conf (%) Formula

385.01690 385.0163 0.6 1.6 9.5 339.8 n/a n/a  Cl6 HI3 N2 0 F3 Br
HRMS (ESI) spectrum of 3l

oA o~ n N ad < O A T N N N~ = QIO ~ O N > A 0 a
0 o T TN MmMOmAAA A~ 0T TR n o n n I n
=
3m
bl
I | u“ “ | I il
o J J
o L L..L Y . A
T o i N i T T ) T
=3 o © © © © o =3 <+ o =3
S &35 3 35 S S S 3 S
st I S = = =@ “
T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0
£1 (ppm)

'H NMR (400 MHz, CDCl3) spectrum of 3m
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Monoisotopic Mass, Even Electron lons

420 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:17-17 H:16-16 N:0-200 0O:0-100 F:3-3 Na:0-2

4

231125-5-561 14 (0.153)

1: TOF MS ES+
8.31e+006
100— 321.1215
?D_
J 3m
322.1241
ol 84,9571 178.0132 514 9182229.0578 301.1427|,  [344-1063 437.1932.453.1793_520.1724 5505175 957570
e e e e R
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula

321.1215  321.1215 0.0 0.0 9.5 240.6 n/a n/a CI17 116 N2 0 F3

HRMS (ESI) spectrum of 3m

W < T N T 0N N T N AN 0 O N T T O N AN O O O O ® NN W N om0 0 N;nmn N on ~ O Wn
O MMM T IT T LT OMm®MNNOAAA AT AA A A A A A Ao NN N NN O RENEDLNKNNNR T
0 00 00 00 N DN DN DN DN DN DN DN DN DN DN DN DNNDNDNNDNDNDNDNINO O 0 0 0 O nnonononon N NN
L S e et S
|
|
\“ | J
|
i
LL._l il lJ
T A i ™ "
(=] o o © © © © (=3 — —
3 3333353 3 2 3
= s i = @
T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1

1,0
f1 (ppm)

'H NMR (400 MHz, CDClIs3) spectrum of 3n
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Monoisotopic Mass, Even Electron lons

371 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-16 H:13-13 N:0-200 ©O:0-100 Na:0-2 F:4-4

4
231125-5-548 14 (0.153)

1: TOF MS ES+
4.42e+005
100- 325.0057
%_
i 347.0774
] 326.0996
Ol rerr 2390854 274.2787_281.0578  301.1419 317.1136 | [348'0852/360.3280383.2521 412.8714 418.7850 437-39#z
UPPUURE S SUPUMMRNE € TR AT A AR A A N A1 RSORS00 5 N AL U Y
230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula

325. 0957  325. 0964 -0.7 -2.2 9.5 134.5 n/a n/a C16 H13 N2 0 F4
HRMS (ESI) spectrum of 3n

T 0 ® N A O RO XA DD QA < T Q9 o
QMmO N MmO A d A~ G g K% R KX =) Qo & o I
LN NN B I R 2 < 6 e e e e
e N |

1.00-] ——
1.00] p—m—m—
——

T T T T T T T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.
1 (ppm)

'H NMR (400 MHz, CDCls3) spectrum of 30
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19F NMR (471 MHz, CDCl3) of 30
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Monoisotopic Mass, Even Electron lons

680 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:14-14 H:12-12 N:0-200 0:0-100 F:3-3 Na:0-2 S:1-3
8
231125-5-345 13 (0.145)

1: TOF MS ES+
6.80e+006
100— 313.0620
%; 30
] 314.0647
1 239.0657 274.2858 f 15.0508 3350437 371.1110
2810803 3011429 315 . _360.3290 397.0253 4128788 .

AU DALALIABA LA B A LAY AR AL KA WAL RLAAT RALAY RASA UALL LA LR A ALK RAAA LA
240 250 260 270 280 290 300 310 320 330 340 350 380 370 380 390 400 410 420

Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPN DBE i-FIT  Norm Conf (%) Formula

313. 0620 313, 0622 0.2 0.6 8.5 163.7 n/a n/a Cl4 HIZ N2 0 F3 §

HRMS (ESI) spectrum of 30

ST T B SN S o B o R B =S NN - - B o N = ) QNN

@ M M mmn @M | mm®mA QR R Q98 @ % 0 K © <

% 06 6 B NN NN NN N NING G SO < BN I
S s I D I A G

| |
m §
I ||| -l N
T s T 7 T T T
I oo Y o o ES
S g3 32 ) 8 3
— - - o o (=) - Lal
T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 -1.C
1 (ppm)

'H NMR (400 MHz, CDCls) spectrum of 3p
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Monoisotopic Mass, Even Electron lons

96 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:14-14 H:0-115 N:0-8 0O:0-15 F:3.3 S:1-1 Br:1-1
14
231118-5-54 3ceeem e c 11 (0.128) 1: TOF MS ES+
5.54e+003
100+ 390.9749 392.9721
%—
1 391.2208
0 385.9055  387.1801 3892130 390-9200| 991.220 ., 3909706 50148 3068047 3080607
IRASSA ADARARASSE ASAARRARSY RS RASSARSARE T T IR T ASSUADARE RASSYRBRAY| ADARERASS ABARERASSY)
385.0 386.0 387.0 388.0 389.0 390.0 391.0 392.0 393.0 394.0 395.0 396.0 397.0 398.0
Minimum: 1.5
Max imum: 5.0 20,0 50,0
Mass Calc, Mass mDa I'rM DBE i-FIT  Norm Conf(%) Formula
390.9749  390. 9728 2.1 5.4 8.5 2331 n/a n/a Cl4 HI1 N2 0 F3 S Br
HRMS (ESI) spectrum of 3p
28 2¥¥LEL]Rs5880RT BEERRS
0 o L O L T S o o e o L S L = =T Vo) N NN o0 oo
~ —~—————— —~e—
|
[
jL “‘ M I
L A .
T TR T T T
e 838 kN 3 g 8
S 5 a S s g
o0 85 80 15 70 65 60 55 50 45 40 85 30 25 20 15 10 05 00 05 L0 -l
£1 (ppm)

'H NMR (400 MHz, CDClIs3) spectrum of 3q
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Monoisotopic Mass, Even Electron lons
1309 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:16-16 H:12-12 N:0-200 0:0-100 F:3-3 Na:0-2 Cl:1-4

8
231125-5-330 14 (0.153) 1: TOF MS ES+
o] 3.81e+006
100+ 375.0276 ~N .CF,
7
377.0247
] sNey cl
Yo 3q
:849568 379.0220
O e AT30125 2149179209061 3011421 32,0009 I\ 497.1995453.1737513.0330 ssaszre 90T OHTD ezz a0z,
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
Minimum: -1.5
Max imum: 5.0 10,0 50,0
Mass Calc. Mass mDa PFM DBE i-FIT  Norm  Conf (%) Formula

375.0276 375, 0279 0.3 0.8 9.5 I51.5  nfa n/a C16 1112 N2 0 T3 Cl2

HRMS (ESI) spectrum of 3q

MO A4 DO O DX NA O DWW N N wn DO T+ o~ T
Mm@ MmO ddNE D nnnnn o %) BESE
@ o N N IN DN NN O OV O O O O O O un < 0N 0 0 o
— = ) —\ ="

-
L
-

Ll

Y
@

1.00-]
1 2971

T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0
1 (ppm)

'H NMR (400 MHz, CDCl3) spectrum of 3r
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Monoisotopic Mass, Even Electron lons

506 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:17-17 H:14-14 N:0-200 O:0-100 F:3-3 Na:0-2

8

231125-5-314 11 (0.127) 1: TOF MS ES+

1.85¢+006
.y 351.0950

] 352.0081 373.0769

1 2810034 3011432 3079339 5570960 3508995 3551053  |I74.0814 3890557 4132683410 gge7 4371957
[ R e  a s o e L Lo b Ty sa e b s e s DR D £ i e 11173
270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440

Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
351. 0950  351.0957 -0.7 -2.0 10.5 151.6 n/a n/a C17 H14 N2 03 F3

HRMS (ESI) spectrum of 3r
AN = = = N0~ YN0 ININO WO NN T AN O AN~ QDN WYW WYt N~ O =~ 0 O T 0 O T
Mm@ o T T OMmnAdAdAddddddAdd A AN ~0Q90 Q99900 d ik haaQa
00 00 00 0 I~ N DN DN DN DN DN s s N NN T T T T NN N~ o~
A N AN N 000 A A B B
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©
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23
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=}
-
2
~
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o
2
=3
=}
2
=2
2
=}

T
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1
1 (ppm)

H NMR (400 MHz, CDClIs3) spectrum of 3s
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Monoisotopic Mass, Even Electron lons

420 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:17-17 H:16-16 N:0-200 0O:0-100 F:3-3 Na:0-2
8
231125-5-282 16 (0.170) 1: TOF MS ES+
Q o 7.24e+006
100+ 321.1219 A CF
] A
= N
%_' 3s
322.1248
0-bp 84,9581 173.0140 195 03?02” 9192 203 oo07 | 1 3891090 447 1?35463 d 559.5211 587 5661621 0875,
e e e S B R AR s
50 75 100 125 150 1?5 200 225 250 2?5 300 325 350 3?5 400 425 450 4?5 500 525 550 5?5 600 625
Minimum: -1.5
Maximum: 5.0 10,0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
321.1219  321.1215 0.4 1.2 9.5 201.5 n/a n/a C17 H16 N2 O F3
HRMS (ESI) spectrum of 3s
T eael888883z Rasg88a8R 2583 RBILRILIRVREILTLS.IL
6 0 NN N NN N NN NN <+ B BB B B B L L [ =
Ve e —— DR e e T T TS
(o]
N
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= N
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I
|
J J i
|
i
o i oy b b
o =3 (= =) o o O
E S S 3 S S 3
— — [ ] N N N
5 9.‘ 0 8 ‘ 5 8.‘ 0 6.‘ 5 6.‘ 0 5.‘ 5 5.‘ 0 4.‘ 5 4.‘ 0 3.‘ 5 3.‘ 0 2.‘ 5 2.‘ 0 1.‘ 5 1.‘0 0.5 O.‘O ‘ ‘

1 (ppm)

H NMR (400 MHz, CDCl3) spectrum of 3t
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Monoisotopic Mass, Even Electron lons

517 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:19-19 H:20-20 N:0-200 O:0-100 F:3-3 Na:0-2

4
231125-5-379 17 (0.179) o 1: TOF MS ES+
CcF 7.26e+006
100+ 349.1527 g CF
] 7
J N
7 3t
0}9_
1 350.1559
ol 849573 1259872 1950374514 9159 293.0903 | 4171385337195 5411500 5595044 3875480621 8799
RS RARANBARES RARSS LARAS RALLY LR RSN LSS RALSNNARAE RARSN LARRSE RARSN LARAS RALLY LERRE RARAY NALLE RARLY LAMLERALLY LALAS ALY LA
50 100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT ~ Norm  Conf (%) Formula
349, 1527 349. 1528 0.1 -0.3 9.5 202.7  n/a n/a C19 H20 N2 0 F3
HRMS (ESI) spectrum of 3t
233225883835 4§% 8§95 8R R 3
B 6 NN N NN NN NN NS Y W T LR I Y 5
N TS ——— NSNS N
3u
|
1
|
! 1l
N J
T SR ~ A T T
E g8 8 8 g 8 8 E ]
— <+ n o« - o — o
85 8.0 75 70 65 6.0 55 50 15 10 55 30 25 2.0 s 1o 05 0.0 0.5

1 (ppm)

'H NMR (400 MHz, CDClIs3) spectrum of 3u
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Monoisotopic Mass, Even Electron lons

268 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:23-23 H:20-20 N:0-200 0:0-200 F:3-3

21

231028-13-278 9 (0.114)

o) 1: TOF M3 ES+
CF, 2.32e+006
100+ 397.1530 /gn .
&
: =~ N
%-- 3u
] 398.1561
419.1347
J 300.1585 437.1938
oliseaeo dveoary 2 seseso || wisava| erorye TN ssssersasozsen .,
355 360 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460
Minimum: 1.5
Max imum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf(%) Formula

397.1530  397. 1528 0.2 0.5 13.5 3510 n/a n/a €23 H20 N2 O F3

HRMS (ESI) spectrum of 3u

-

1.001 /~—~—

=71 1.00]
1.00~]
1.001

T T T T T T T T T T T
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1
1 (ppm)

'H NMR (400 MHz, CDClIs3) spectrum of 3v
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Monoisotopic Mass, Even Electron lons

1898 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:22-22 H:17-17 N:0-200 O:0-100 F:3-3 Na:0-2 Cl14

4
231125-5-277 16 (0.171) o 1: TOF MS ES+
2.82e+006
100 417.0082 /@fw CF,
1 cl 2
J N
Yo v
1 419.0959
] 439.0800
01 730132 2149189 2829188301.1412 39, 3333 L 4850803 5595257 967.5581625.6689 6854432
L SN, it - - r '
150 1?5 200 225 250 275 300 325 350 3?5 400 425 450 4?5 500 525 550 5?5 600 625 550 6?5 700
Minimum: -1.5
Maximum: 5.0 10,0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

417.0982  417.0982 0.0 0.0 13.5 137.9 n/a n/a C22 HIT N2 0 F3 Cl1

HRMS (ESI) spectrum of 3v

o =) n <+ N ~ O 0 N N 0 N o« oS o N o O\
D < N N = =~ = ©° S ¥ ®© K I
] =l L S e L T N SN N oS o < o N n NN

‘ ——\ =

1.00I
S

b i oo
o o o o < —
o (=} o o (=) (=}
- - RS - A
5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

1 (ppm)

'H NMR (400 MHz, CDCl3) spectrum of 3w
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Monoisotopic Mass, Even Electron lons

368 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:15-15 H:13-13 N:0-200 O:0-100 F:3-3 Na:0-2
8
231125-5-418 22 (0.230)

1: TOF MS ES+
1.28e+004
100~ 308.1008
%_
1 3021401 3029708504 644 3052409 3059071  307.9370 3091082300457 _ 311.0084 3120614 313.0904 3140890
O_T'lrllfT'Yf"f[llllT."r1|'r|frl'[ﬁlTllf'rll'l“'r‘rf [‘rflrfl1|'l1rl|T‘.|T|| ‘fflf‘|r|f|1| TTT r|rrlr'|'lr||[r|r'|rr|r'l 1'|'|||'|r|||'! rI[‘I'I.IrZ
3020 | 3030 | 3040 | 3050 | 3060 3070 | 3080 | 3000 | 3100 | 3110 | 3120 @ 3150 3140
Minimum: -1.5
Meaxcimum : 50 10.0  50.0
Mass Cale. Mass mDa PPM [BE i FIT Norm Conf(%) Formula
308.1008 3081011  -0.3 -1.0 9.5 1153 n/a n/a  CI5HI2 N30 F3
HRMS (ESI) spectrum of 3w
5 9 N 22323 )
o o [N S o O N NN N
I | —~ =
|
|
| 11
g LS i Ty o
ENN S S S g g =
(=3 o (S ] — — o o
10‘, 0 9,‘ 5 9.‘0 8.‘5 8.‘0 7.‘5 7.‘0 6.‘5 6,‘0 5.‘5 5.‘0 4‘5 4.‘0 3.‘5 3.‘0 2,‘ 5 2.‘0 1.‘5 1.‘0 0.‘5 0.‘0 *O‘. 5 *l‘. 0

£1 (ppm)

'H NMR (400 MHz, CDCls3) spectrum of 3x
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Monoisotopic Mass, Even Electron lons
412 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:16-16 H:15-15 N:0-200 0:0-100 F:3-3 Na:0-2

8
231125-5-448 13 (0.145)

1: TOF MS ES+
2.65e+006
100~ 322.1160
%_
] 3231189
0., 849560 1259864 1730116 2149182230085 _301.1414 3440995 390.1038 __437.1941.450.1645 536.039¢ s595261
T T RN R T
50 75 100 125 150 175 200 225 250 275 300 325 350 3?5 400 425 450 4?5 500 525 550 5?5
Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Calc. Mass mDa PFM DBE i-FIT  Norm  Conf (%) Formula

322. 1160 322, 1167 -0.7 -Z4.2 9.5 149.4 n/a n/a Cl6 HI5 N3 O F3
HRMS (ESI) spectrum of 3x
% R S %53 EEEEEREE
o0 o0 >~ I~ O O <+ <+ <+ < < o o
\ Y ~ I~ S
|
I
|
|
I
Il
M A
ri o Lo oy
S8 3 S s s 8
(=T ] o N — — o o
9‘5 9.‘0 8‘5 8.‘0 7.‘5 7.‘0 6.‘5 6.‘0 5.‘5 5.‘0 4.‘5 4.‘0 3.‘5 3.‘0 2.‘5 2.‘0 1.‘5 1‘0 O.‘E
1 (ppm)

'H NMR (400 MHz, CDClIs3) spectrum of 3y
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Monoisotopic Mass, Even Electron lons

457 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:16-16 H:15-15 N:0-200 O:0-100 F:3-3 Na:0-2
8

231125-5-440 15 (0.162)

1: TOF MS ES+
6.19e+006
100- 338.1116
O’fo_
339.1147
o, 323.1085324.1156 3281270 330 0g77 3341182 536 1030 340182 544 gg7q 3491355 3548095 61221
AL B L AL LA B LN LR R SLALELEL B BRI AL A AR B L B A B
3200 325.0 330.0 335.0 340.0 345.0 350.0 355.0
Minimum: -1.5
Max i mum: 5.0 10,0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
338.1116  338.1116 0.0 0.0 9.5 250.6 n/a n/a CI6 H15 N3 02 F3
HRMS (ESI) spectrum of 3y
A383 9 28§29 2 ERI D
o o0 O O [ S < o non on o
2 ~ e
[
[ |
1
| l H
J‘“i_J A |
Y P an o
33 83 ] ] g
- O o N (=] o o
9‘0 8‘5 8‘0 7.‘5 7.‘0 6‘5 6‘0 5.‘5 5.‘0 4.‘5 44‘0 34‘5 3‘0 2‘5 2.‘0 1‘5 1.‘0 0‘5 0.‘0 *0‘.5
f1 (ppm)

'H NMR (400 MHz, CDClIs3) spectrum of 3z
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Monoisotopic Mass, Even Electron lons

977 formula(e) evaluated with 1 results within limits {up to 50 best isotopic matches for each mass)
Elements Used:

C:15-15 H:12-12 N:0-200 O:0-100 F:3-3 Na:0-2 Cl:1-4

8

231125-5-422 16 (0.170)

1: TOF MS ES+
4.01e+005
100— 342.0614
%_
i 344.0584
] 217, 1114282 9165 301.1425 322.0570 450611 364.0425 3515453302 1118 45,0762 4132719
O-trrrprrerprrreps 2% PR T T O O [ e e T e e e e e e R TR T e e Ra el |11F4
260 2?0 280 290 3[}0 310 320 330 340 350 360 370 380 390 400 410 420
Minimum: -1.5
Max imum: 5.0 10,0 30,0
Mass Cale. Mass mDa PIM DBE i-FIT  Norm  Conf (%) Formula

342. 0614 342.0621 -0.7 2.0 9.5 181.4  n/a n/a C15 H12 N3 0 F3 C1

HRMS (ESI) spectrum of 3z

o — © N ¥ N ¥ Ao 3 N Y Qo 9
(= wn - -~ - - O o <O o QO O L K W
% % S N N N < R BRI
[ [ e SN
|
| ||
[ I
\ M\ |
e P ox o
S — - O o~ o wn
N © S o =) S o
S S IR S -~
T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1

£1 (ppm)

H NMR (400 MHz, CDCls) spectrum of 3aa

S104



§S°6T—

1Ter—
€S 1S

an.amV

mw;m\
L£0°CS

3\@:/
r9 911/
BN.ﬁNA/
€1 mNﬁ/
10°S2T~_
88'9TT~_
syger
_mAmSN
-

08°z€1
mﬁ.mmﬁ\

g

125 120 115 110
£1 (ppm)

130

135

6¥°911
Y9911
LT1Tt
creet
10°921

wm@ﬁ/
m?wﬁ/
ﬂm,wﬁv
08°CET-T
mﬁmmﬁ\
60°TYT—

om,mma/
96'€ST—
L5091
AN
69'191—
m@mf\

8‘0 70
1 (ppm)
13C NMR (151 MHz, CDCls) spectrum of 3aa

90

T
100

110

120

-10

130

140

150

160

170

180

86°CIT-—

S9°L9-—

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

-70

—60

1 (ppm)

F NMR (565 MHz, CDCIs) spectrum of 3aa

=50

-10 —20 -30 -40

)

S105



8
231126-5-459 14 (0.153) Cm (9:20)

1: TOF MS ES+
100, 326.0910 5.99¢6
#

84.9562 327.0042
1730131 214.9190 5
75.0841

e | [ cs0r8 || TP ATIO0 533154600510 6854407 8016849, 62770425077 985.2707
50 100 150 200 250 300 350 400

T ™ miz

450 500 550 600 650 700 750 800 850 900 950 1000

HRMS (ESI) spectrum of 3aa
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1 (ppm)

H NMR (400 MHz, CDClI3) spectrum of 3ab
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Monoisotopic Mass, Even Electron lons
596 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:15-15 H:12-12 N:0-200 O:0-100 F:3-3 Na:0-2 Br:1-3

4
231125-5-466 14 (0.153)

1: TOF MS ES+
1.10e+006
388.0092
100~ 386.0113
%o
] 378.0193 369.0116 392.0021 394.9430 400.0100 403.3507
374.5135 019 380.0343 384.1976 | 92. i i 402.0215 ' miz
M I LY LA ) RN N L NN AN NS R N N NN L N NN R L I
3725 375.0 377.5 380.0 3825 385.0 387.5 3900 3925 395.0 3975 400.0 402.5 405.0
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
386. 0113 386. 0116 -0.3 -0.8 W5 193.9 nfa n/a C15 HIZ N3 0 F3 Br
HRMS (ESI) spectrum of 3ab
! L LeIissqges g 3 ERe 88 R
e N N N N N N N SN + @ b B o
| | = === —\
J» |
Y N |
T T T T o
s 3 a s 8
a0 o= S R
5 100 95 90 85 80 5 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -10 -1
1 (ppm)

'H NMR (400 MHz, CDCls) spectrum of 3ac
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F NMR (471 MHz, CDCIs) spectrum of 3ac
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Monoisotopic Mass, Even Electron lons

595 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:15-115 H:12-12 N:0-100 O:0-100 F:3-3 Na:0-2 Br:1-3

31
231209-5-463 24 (0.111) 1: TOF MS ES+
3.01e+005
100+ 386.0120 388.0101
%_
387.0139 389.0121
o 829170 3833007 3638980 345 1831 386.0615 | _387.1810 388.3550 | 390.0146 agrog71 3919161
LR BN R B FRLEL L B TG BLAL RN ILULALI BN IS BN IS I I BN LI BUR AL IS R I
382.0 383.0 384.0 385.0 386.0 387.0 388.0 389.0 390.0 391.0 392.0
Minimum: 1.5
Max imum: 5.0 10,0 50.0
Mass Cale. Mass mDa FPM DBE i-FIT ~ Norm  Conf (%) Formula
386. 0120  3R86. 0116 0.4 1.0 9.5 793.8 n/a n/a C15 H12 N3 0 F3 Br
HRMS (ESI) spectrum of 3ac
2 R8¥ILAI[JTIZIN2283848 45 AR8823R2G083R833833308¢%
B 0 NN N NN NNNNG YO8 B <f-<§u‘.mmmmé«%m;ﬁjﬂjﬂéﬂ%gmgmgmgﬁ;m
e e 2 N N e RS R
|
|
i
“ “ 1 J
|
1
j il L J
T ) - T T
(=3 0 = O\ (=) o o o
S S 2 = S S o
—- - < — — ]
5 90 85 80 75 70 65 60 55 50 45 40 55 30 25 20 15 o 05 00 05 1o -1

£1 (ppm)

'H NMR (400 MHz, CDClI3) spectrum of 3ad

S110



0L'6T—

8T Er—

79'CS
mw.NmV

mo.mm\

148t
AN\
N
66 LTT—
NO.NNﬁ/
20°€TT
€T°LTT—+
E‘Ex
TT6C1
ozser/
89651/
10991/
1e9v1/

T
90

T
100

T
110

T
120

T
130

T
140

T
150

T
160

70

1 (ppm)

13C NMR (101 MHz, CDCls) spectrum of 3ad

00°ZZ1-y
96'121-{
06°1C1-4
ow.ﬁNﬁJ
6t eI
ovIet-
v 1z~
9€71TT--
0€°0CT-4]
62°0T1-4]
1z°0z1-
61°021-
08611
6L611-
0L611-
69°611-J

|
|

00T

00T

-120.0 -120.5 -121.0 -121.5 -122.0 -122.5

-119.5

1 (ppm)

du

00T
Roo1

-70 -75 -80 -85 -90 -95 -100 -105 -110 -115 -120 -125 -130 -135 -140 -145 -150 -155 -160 -165 -170 -175 -180 -185 -190 -1

—65

1 (ppm)

F NMR (565 MHz, CDCls) spectrum of 3ad

S111



Monoisotopic Mass, Even Electron lons
375 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-16 H:15-15 N:0-200 0O:0-100 F:2-2 Na:0-2
8

231125-5-509 23 (0.238) 1: TOF MS ES+
2.34e+004

100~ 289.1146

%_

2700026 2810584 2829194 203.0042286.8847 2889272 | 5901247 293219193 96712962962 5970923 200.0780
T T L R L e A e B A E L AR R e R s R SR n SRR PR e ey 1Y,
278.0 280.0 282.0 284.0 286.0 288.0 290.0 2920 294.0 296.0 298.0 300.0

Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Cale. Mass mDa PPN DBE Norm  Conf (%) Formula

FI
1

i-F1T
289.1146  289. 1152 -0.6 -2.1 9.5 151.7  n/a n/a C16 H15 N2 0 F2

HRMS (ESI) spectrum of 3ad
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Monoisotopic Mass, Even Electron lons
467 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:17-17 H:17-17 N:0-200 0:0-100 F:2-2 Na:0-2

4
231125-5-574 13 (0.145) 1: TOF MS ES+
2.64e+006
100 319.1264
] 341.1083
%7
] 301.1444 2a2.1m4 607.0537
0 84.9586 125.9897 173.0145 214.9209 3 437.1948 453.1603 559.5214.575.0839 ) miz
L B e e e R B AN B o e AR e e e AR
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Cale. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
319.1264  319.1258 0.6 1.9 9.5 161.9 n/a n/a C17 H17 N2 02 F2
HRMS (ESI) spectrum of 3ae
SRRRIIEE[N]gLLE2288588 PRI IRLIeeee
ndooililil\'l\l\‘l\‘l\‘l\'l\'l\'\d\o\d\duiu‘. %%ﬁd«%«‘u«%«iwﬂﬁﬂ%;fajv&ifu#«i
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= e p S i
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'H NMR (500 MHz, CDClI3) spectrum of 3af
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Meonoisotopic Mass, Even Electron lons

989 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-16 H:14-14 N:0-200 O:0-100 F:2-2 Na:0-2 Cl:1-4

8
231125-5-573 15 (0.162)

1: TOF MS ES+
5.27e+006
100~ 323.0761
0’:'0_
- 325.0736
238.1637 558 0532 289.0731_ 3011385 343 1383 407.0489 .

240 250 260 270 280 200 300 310 320 330 340 350 360 370 380 3‘E}I0 400 410 420

Minimum: -1.5
Max imum: 5.0 10.0 50,0
Mass Cale. Mass mDa FPU DBE i-FIT  Norm  Conf (%) Formula

323. 0761 323, 0763 0.2 0.6 9.5 268.7 n/a n/a C16 H14 N2 0 2 CI

HRMS (ESI) spectrum of 3af
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Monoisotopic Mass, Even Electron lons

93 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-16 H:0-102 N:0-8 O0:0-10 F:2-2 Br:1-1

31
231118-5-575 12 (0.136) 1: TOF MS ES+
232 2.03e+005
100— 367.0253 369.0
%
] 70.0292
(3008962 3532813 559 9471 360.3258 361.3345 3668730 Jr0.029 376.3091 381.2085 832438 3570814
1 ' ! ! | I T ' 1 o | ' 1 T T 1 T ' 1 T
3500 355.0 360.0 365.0 370.0 375.0 380.0 385.0
Minimum: 1.5
Max imum: 5.0 20,0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf(% Formula
367.0253  367. 0258 -0.5 -1.4 9.5 31.5 n/a n/a C16 Hi4 N2 0 F2 Br
HRMS (ESI) spectrum of 3ag
3222249938332 3225388288282 008rR¥RIEIREREIRRRQ
B I N N O T I S S S Y N B A I )
A NN MR W A A A T A A I I R B N B L 1 L B LR LB
]
J J ML L e |
s P T P T 7
& 58 & & 8 R =
S 233 s 3 S e
5 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 L5 L0 05 00 05 10 -1
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H NMR (400 MHz, CDClI3) spectrum of 3ah
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Monoisotopic Mass, Even Electron lons

94 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:16-16 H:0-102 N:0-8 0:0-10 F:2-2 Cl:2-2

231118-5-516 13 (0.145) 1: TOF MS ES+
1.59e+005
100 357.0368
% 359.0336
] 360.3260
| 337.0387 340.0488 3448785 350.8945 356.9198 7 362.7560 368.0146 371.1144 376.3094
O S e o T sy 1YY/ 4
340.0 345.0 350.0 355.0 360.0 365.0 370.0 375.0
Minimum -1.5
Max imum: 5.0 20.0 50.0
VMass Calc. Mass mDa PPM  DBE i=FIT  Norm  Conf (%) Formula
357. 0368  357.0373 -0.5 -1.4 9.5 237.5 n/a n/a C16 H13 N2 0 F2 Cl12

HRMS (ESI) spectrum of 3ah
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Monoisotopic Mass, Even Electron lons

718 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:23-23 H:21-21 N:0-200 0O:0-100 F:2-2 Na:0-2
4
231125-5-576 16 (0.170)

0 1: TOF MS ES+
CF,H 8.83e+006
100+ 379.1620 /@ﬂn
1 &
] x
o) 3ai
4 401.1432
1 ) 02.1465
ol 209570 TR otaore 275008230114 P T8 ssos073 975090 emsasss 7260569
50 100 150 200 250 300 350 400 450 500 550 650 700 750
Minimum: -1.5
Max imum: 5.0 10,0 50.0
Mass Cale. Mass mDa PFM DBE i-FIT  Norm Conf (%) Formula

379. 1620  379. 1622 -0.2 -0.5 13.5 267.6 n/a n/a €23 H21 N2 O F2

HRMS (ESI) spectrum of 3ai
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'H NMR (400 MHz, CDClIs3) spectrum of 3aj
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Monoisotopic Mass, Even Electron lons

500 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:19-19 H:14-14 N:0-200 O:0-100 F:9-9 Na:0-2

8
231125-5-540 16 (0.170) 1: TOF MS ES+
8.76e+006
100+ 457.0966
%_
1 458.0995
omiagsza SO ptacirg  a0t4agi STO0S STINZ | T 65050107709 emsasog  T%0%2eprrgr
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
Minimum: -1.5
Max imum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

457.0966  457. 0962 0.4 0.9 9.5 194.3 n/a n/a C19 H14 N2 O F9

HRMS (ESI) spectrum of 3aj
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H NMR (400 MHz, CDClIs3) spectrum of 3ak
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Monoisotopic Mass, Even Electron lons

860 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:19-19 H:13-13 N:0-200 0O:0-100 F:9-9 Na:0-2 Br: 1-3

4
231125-5-568 20 (0.205) 1: TOF MS ES+
6.00e+001

100~ 535.2460

%—-

- 534.5341 534.9678 5353242 coc 4062

L B B s B B B B S B BB R O I

534.00 534.20 534.40 534.60 534.80 535.00 535.20 535.40 535.60 535.80
Minimum: -1.5
Max imum: 5.0 10,0 50,0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula

535.0067 5350068 -0.1 -0.2 9.5 36.2 n/a n/a  CI9 HI3 N2 O F9 Br
HRMS (ESI) spectrum of 3ak
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Monoisctopic Mass, Even Electron lons
2445 formula(e) evaluated with 1 results within limits (up to 50 best isotopic maltches for each mass)
Elements Used:

C:25-25 H:17-17 N:0-200 0:0-100 F:9-9 Na:0-2 Cl:1-4

8
231125-5-554 24 (0.247) 1. TOF MS ES+
2.10e+001
100 566.8461 9070123 567 0gg7 567.3348
L e I o o o o o o e e e I L e e o e e e O B e e e e O 1114
566.40 566.60 566.80 567.00 567.20 567.40 567.60
Minimum: -1.5
Maximum: 5.0 10,0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
567.0BBT  567. 0BB6 0.1 0.2 13.5 20.4 n/a n/a €25 H17 N2 0 F9 C1
HRMS (ESI) spectrum of 3al
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'H NMR (400 MHz, CDClIs3) spectrum of 3am
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Monoisotopic Mass, Even Electron lons

95 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:17-17 H:0-102 N:0-8 0:0-10 F:9-9 S:1-1

3

231118-5-542 13 (0.145) 1: TOF MS ES+
2.17e+005
100+ 463.0521
k3

;‘-64-0569 467.0565

443.0497 444 0502 4498744 453.1732454 1781 460.2751 474.8387475.8440 480.8566

0 T T T T T T T | B NN B NN NI T T m/z
445.0 450.0 455.0 460.0 465.0 470.0 475.0 480.0
Minimum: -1.5
Maximum: 5.0 20,0 50,0
Mass Cale. Mass mbDa PPM DBE i-FIT  Norm Conf(% Formula
463. 0521 463, 0527 -0.6 -1.3 8.5 283.1 nfa n/a CIT H12 N2 0 F9 §
HRMS (ESI) spectrum of 3am
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8
231125-5-373 17 (0.179) Cm (11:22)

100+

?

250

1: TOF MS ES+
6250193 6.93e7

627.0103

l628.0128

6200069
646.9940
” 8.9916
2829973 301.1401 3532557 2771780 451.2002467.1720 575.0175 6400961 7400087 827.604p 5900964
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HRMS (ESI) spectrum of 3an
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