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1. General experimental information

Reagents were purchased from commercial sources and were used as received unless mentioned
otherwise. Reactions were monitored by TLC. *H NMR and **C NMR spectra were recorded in
CDCl; or DMSO-dg. 1H NMR chemical shifts are reported in ppm employed as the internal
standard (CDCl; at 7.26 ppm, DMSO-ds at 2.50 ppm). Data are reported as follows: chemical shift,
multiplicity (s = singlet, br s = broad singlet, d = doublet, t = triplet, g = quartet, m = multiplet),
coupling constants (Hz) and integration. *C NMR chemical shifts are reported in ppm with the
solvent resonance as the internal standard (CDClI; at 77.16 ppm, DMSO-ds at 39.52 ppm). Melting
points products were recorded on a Bichi Melting Point B-545. The HRMS were recorded by The
HRMS were recorded by Agilent 6545 LC/Q-TOF mass spectrometer.

2. General experimental procedures for synthesis of compounds 1.

The N-2,2,2-trifluoroethylisatin ketimines 1 are known compounds, which were prepared
according to literatures. Compounds 1a-1q were synthesized with same method™.
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In the dry reaction flask equipped with a water separator and a condenser was added the
mixture of isatin S1 (10.0 mmol), 2,2,2-trifluoroethylamine hydrochloride (15.0 mmol) and TsOH
(1.0 mmol) in toluene (10.0 mL). Then, the mixture was refluxed to separate the water until
complete disappearance of the isatin S1. Let cool slightly before evaporation of the toluene, and
the crude reside was purified by flash chromatography on silica gel (petroleum ether / ethyl
acetate = 15:1 to 8:1) to give the corresponding N-2,2,2-trifluoroethylisatin ketimines 1.

3. General experimental procedures for synthesis of compound 2.

The 2-methyl-2-(phenylmethyl)-4-cyclopentene-1,3-dione 2 are known compounds, which
were prepared according to literatures. Compounds 2a-2n were synthesized with same method!?.
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2-methylcyclopentane-1,3-dione (2.2 g, 20.0 mmol, 1.0 equiv) was stirred with 1.0 M aq.
NaOH solution (1.0 equiv) at room temperature for 10 min. To this suspension benzyl bromide
(6.8 g, 40.0 mmol, 2.0 equiv) was added at once and the resulting bi-phasic solution was stirred
vigorously. After being stirred for 48 hours, the reaction mixture was diluted with EtOAc (50.0
mL). The aqueous phase was back-extracted with EtOAc twice (50.0 mL>2). The combined
organic phase was dried over anhydrous Na,SO4 and concentrated under reduced pressure. After
an evaporation of the organic solvent, the crude residue was purified by chromatography (silica
gel, hexane/ethyl acetate = 7:1). Compound S2 (3.5 g, 87% yield) was obtained as a white solid
according to the procedure mentioned above.
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To a solution of 2,2-disubstituted cyclopentane-1,3-dione (1.6 g, 8.0 mmol, 1.0 equiv) in
MeOH (50.0 mL) under argon atmosphere was added copper (II) bromide (3.9 g, 17.6 mmol, 2.2
equiv) and the resulting brown solution was refluxed for 1.0 hour. The reaction mixture was
cooled to room temperature and then added in sequence: 10.0 mL of H,0, 10.0 mL of HCl aq (1.0
M), and 50.0 mL of DCM. The aqueous phase was separated and extracted for 2 times with DCM.
The collected organic phases were dried over MgSQ,, filtered and concentrated under reduced
pressure. After an evaporation of the organic solvent, the crude residue was purified by
chromatography (silica gel, hexane / ethyl acetate = 10:1). Compound 2 (1.5 g, 94% yield) was
obtained as a yellow solid according to the procedure mentioned above.

4. General experimental procedures for synthesis of compound 4%,

The diethyl 2-((2,2,2-trifluoroethyl)imino)malonate 4 is known compound, which was
prepared according to literatures.
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Diethyl ketomalonate (2.4 g, 14.0 mmol, 1.0 equiv); 2,2,2-trifluoroethyl-amine hydrochloride
(3.8 g, 28.0 mmol, 2.0 equiv), and p-toluenesulfonic acid (0.2 g, 1.4 mmol, 0.1 equiv) were
suspended in toluene (40.0 mL) in a two-neck flask with a water separator and a condenser. The
mixture was then heated to separate the water until complete disappearance of the starting
materials (about 30-60 minutes), after which it was cooled to room temperature, washed with a
small quantity of saturated NaHCO; solution, extracted with ethyl acetate and washed with brine,
and dried over anhydrous Na,SO,. After an evaporation of the organic solvent, the crude residue
was purified by chromatography (silica gel, hexane / ethyl acetate = 5:1). Ketimine 4 (3.0 g, 84%
yield) was obtained as a pale yellow liquid according to the procedure mentioned above.

5. General experimental procedures for synthesis of compounds 3.
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In a dry reaction tube equipped with a magnetic stirring bar, N-2,2,2-trifluoroethylisatin
ketimines 1 (0.3 mmol), DABCO (33.6 mg, 0.3mmol, 1.5 equiv), and 2 (40.2 mg, 0.2 mmol, 1.0
equiv), DCE (2.0 mL) were added in sequence. Then the mixture was stirred for 24 h at 50 °C,
After completion, the reaction mixture was directly purified by flash chromatography on silica gel
(petroleum ether / ethyl acetate, 15:1 - 10:1) to give the corresponding products 3.
1',5-dibenzyl-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclopenta[c]pyrr
ole-1,3'-indoline] -2',4,6(5H)-trione (3aa)
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The product was purified by flash column chromatography (petroleum ether / ethyl acetate = 15:1
as the eluent);
White solid; 99.5 mg, 96% yield; 85:15 dr, mp 194.4-195.3 °C;
'"H NMR (400 MHz, DMSO-dg) 6 7.38 (d, J = 7.3 Hz, 1H), 7.35 — 7.19 (m, 9H), 7.11 (m, 1H),
7.07 — 7.01 (m, 2H), 6.74 (d, J = 7.8 Hz, 1H), 4.85 (d, J = 15.9 Hz, 1H), 4.66 (d, J = 5.6 Hz, 1H),
4.59 (d, J = 15.9 Hz, 1H), 4.44 (m, 1H), 4.04 (d, J = 3.1 Hz, 2H), 3.01 (d, J = 13.3 Hz, 1H), 2.85
(d, J = 13.3 Hz, 1H), 0.95 (s, 3H).
BC{*H} NMR (101 MHz, DMSO-dg) & 212.8, 210.8, 178.0, 143.1, 135.5, 134.5, 130.2, 129.6,
128.6, 128.4, 128.08, 127.4, 127.2, 127.1, 125.6 (g, J = 276.8 Hz, 1C), 124.1, 123.1, 109.7, 70.9,
62.0, 58.7 (q, J = 30.4 Hz, 1C), 57.8, 51.3, 42.7, 41.4, 14.3.
HRMS (ESI) m/z: [M+H]" calcd for CqoHosF3N,03, 519.1890, found: 519.1895.

5-benzyl-1',5-dimethyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclopenta[c]
pyrrole-1,3'-indoline]-2°,4,6(5H)-trione (3ba)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate = 15:1
as the eluent);

White solid; 81.4 mg, 92% vyield; 83:17 dr, mp 239.0-239.7 °C;

'H NMR (400 MHz, DMSO-dg) & 7.42 — 7.31 (m, 2H), 7.30 — 7.19 (m, 3H), 7.14 (m, 1H), 7.02
(m, 3H), 4.50 (d, J = 5.6 Hz, 1H), 4.39 (m, 1H), 4.02 (dd, J = 12.0, 4.0 Hz, 1H), 3.97 (d, J = 12.0
Hz, 1H), 2.96 (s, 3H), 2.93 (s, 1H), 2.83 (d, J = 13.3 Hz, 1H), 0.92 (s, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) & 212.7, 210.8, 177.8, 144.0, 134.4, 130.2, 129.7, 128.6,
128.0, 127.1,125.6 (q, J = 276.8 Hz, 1C), 123.9, 123.0, 108.9, 70.94, 62.0, 58.7 (g, J = 30.4 Hz,
1C), 57.7,51.1,41.3,25.7, 14.4.

HRMS (ESI) m/z: [M+H]" calcd for Cy4H,,F3N303, 443.1577, found: 443.1572.

5-benzyl-1'-ethyl-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclopenta[c]
pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3ca)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate = 15:1
as the eluent);
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White solid; 83.8 mg, 92% vyield; 90:10 dr, mp 158.1-158.8 °C;

'H NMR (400 MHz, CDCl3) § 7.29 — 7.16 (m, 5H), 7.03 (m, 1H), 6.94 — 6.85 (m, 2H), 6.75 (d, J
= 7.8 Hz, 1H), 4.56 — 4.43 (m, 1H), 3.61 (m, 1H), 3.38 (m, 1H), 3.03 (d, J = 12.0 Hz, 1H), 2.84 (d,
J=12.9 Hz, 1H), 2.75 (d, J = 12.9 Hz, 1H), 2.61 (dd, J = 12.0, 4.5 Hz, 1H), 2.18 (s, 1H), 1.19 (s,
3H), 1.10 (t, J = 7.2 Hz, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) & 212.3, 210.8, 177.6, 142.9, 134.5, 130.2, 129.7, 128.8,
128.0, 127.1,125.6 (q, J = 279.8 Hz, 1C), 124.1, 122.9, 109.0, 70.6, 61.8, 58.8 (q, J = 30.3 Hz, 1C),
58.0, 51.1, 41.3, 33.8, 14.3, 12.2.

HRMS (ESI) m/z: [M+H]" calcd for CysH,4F5N,03, 457.1734, found: 457.1736.

1'-allyl-5-benzyl-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclopenta[c]p
yrrole-1,3'-indoline]-2",4,6(5H)-trione (3da)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate = 15:1
as the eluent);

White solid; 90.1 mg, 96% yield, 83:17 dr, mp 149.0-149.7 °C;

'H NMR (400 MHz, DMSO-dg) & 7.36 (m, 2H), 7.28 (m, J = 3.7 Hz, 3H), 7.15 m, 1H), 7.03 (dd,
J=17.3, 2.3 Hz, 2H), 6.92 (d, J = 7.8 Hz, 1H), 5.70 (m, 1H), 5.22 (dd, J = 17.3, 1.7 Hz, 1H), 5.13
(dd, J=10.4, 1.7 Hz, 1H), 4.58 (d, J = 5.6 Hz, 1H), 4.42 (m, 1H), 4.22 (m, 1H), 4.05 (dd, J = 9.9,
6.6 Hz, 1H), 4.01 (d, J = 3.8 Hz, 1H), 3.98 (d, J = 11.9 Hz, 1H), 2.95 (d, J = 13.3 Hz, 1H), 2.87 (d,
J =13.3 Hz, 1H), 0.92 (s, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) & 212.6, 210.9, 177.7, 143.1, 134.5, 131.3, 130.3, 129.6,
128.6, 128.0, 127.1, 125.6 (q, J = 279.1 Hz, 1C),124.1, 123.0, 116.9, 109.6, 70.8, 61.9, 58.7 (q, J
=30.6 Hz, 1C), 57.9,51.1,41.4, 41.3, 14.3.

HRMS (ESI) m/z: [M+H]" calcd for CysH,4F3N,03, 469.1734, found: 469.1735.

1',5-dibenzyl-5'-fluoro-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclope
nta[c]pyrrole-1,3'-indoline]-2",4,6(5H)-trione (3ea)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 84.7 mg, 79% yield; 84:16 dr, mp 209.0-209.7 °C;

'H NMR (400 MHz, DMSO-dg) & 7.32 (d, J = 3.3 Hz, 4H), 7.28 (m, 4H), 7.25 (d, J = 2.5 Hz, 1H),
7.13 (m, 1H), 7.09 — 6.99 (m, 2H), 6.76 (dd, J = 8.6, 4.1 Hz, 1H), 4.86 (d, J = 16.0 Hz, 1H), 4.76
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(d, J =5.6 Hz, 1H), 4.61 (d, J = 16.0 Hz, 1H), 4.52 — 4.36 (m, 1H), 4.13 (d, J = 12.0 Hz, 1H), 4.05
(dd, J=12.1, 4.4 Hz, 1H), 3.01 (d, J = 13.3 Hz, 1H), 2.88 (d, J = 13.3 Hz, 1H), 0.97 (s, 3H).
Bc{*H} NMR (101 MHz, DMSO-dg) & 213.2, 211.2, 178.4, 160.6, 158.2, 139.7 (d, J = 1.8 Hz,
1C), 135.7, 134.9, 130.9 (d, J = 7.9 Hz, 1C), 129.6 (d, J = 217.1 Hz, 1C),128.9, 127.9, 127.7,
127.6,126.0 (g, J = 279.4 Hz, 1C),116.4 (d, J =23.3 Hz, 1C), 112.6 (d, J = 25.0 Hz, 1C) 111.2 (d,
J=8.0 Hz, 1C), 71.5 (d, J = 1.0 Hz, 1C), 62.5, 59.3 (q, J = 31.3 Hz, 1C), 58.2, 51.6, 43.3, 41.9,
14.8.

HRMS (ESI) m/z: [M+H]" calcd for CaoH,sF4N,03, 537.1796, found: 537.1806.

1'5-dibenzyl-6'-fluoro-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cycl
openta[c]pyrrole-1,3'-indoline]-2°,4,6(5H)-trione (3fa)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 87.9 mg, 82% vyield; 87:13 dr, mp. 209.1-209.7 °C;

'H NMR (400 MHz, DMSO-dg) 8 7.32 (dd, J = 8.3, 5.5 Hz, 1H), 7.28 — 7.11 (m, 8H), 6.97 (dd, J
=7.2,2.3Hz, 2H), 6.84 (m, 1H), 6.64 (dd, J = 9.4, 2.3 Hz, 1H), 4.76 (d, J = 15.9 Hz, 1H), 4.59 (d,
J=5.5Hz, 1H), 453 (d, J = 15.9 Hz, 1H), 4.34 (m, J = 6.8, 6.3 Hz, 1H), 3.97 (d, J = 2.0 Hz, 2H),
2.92 (d, J=13.3 Hz, 1H), 2.77 (d, J = 13.3 Hz, 1H), 0.86 (s, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) & 213.2, 211.2, 178.8, 164.8, 162.3, 145.3 (d, J = 12.1 Hz,
1C), 135.6, 134.9, 128.9, 128.1 (d, J = 218.1 Hz, 1C), 127.9, 127.8, 127.6, 126.3 (d, J = 10.2 Hz,
1C), 126.0 (q, J = 279.8 Hz, 1C), 124.8 (d, J = 2.8 Hz, 1C), 109.6 (d, J = 22.5 Hz, 1C), 98.8 (d, J
=28.1 Hz, 1C), 70.9, 62.5, 59.1(q, J = 31.0 Hz, 1C), 58.2, 51.6, 43.3, 41.9, 14.7.

HRMS (ESI) m/z: [M+H]" calcd for CsoH,sF4N,05, 537.1796, found: 537.1800.

1',5-dibenzyl-5'-chloro-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclope
nta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3ga)

The product was purified by flash column chromatography (petroleum ether /ethyl acetate = 15:1
as the eluent);

White solid; 100.5 mg, 91% yield; 85:15 dr, mp 249.3-250.0 °C;

'H NMR (400 MHz, DMSO-dg) & 7.42 (d, J = 2.2 Hz, 1H), 7.38 — 7.21 (m, 9H), 7.09 — 7.02 (m,
2H), 6.77 (d, J = 8.4 Hz, 1H), 4.86 (d, J = 16.0 Hz, 1H), 4.76 (d, J = 5.6 Hz, 1H), 4.60 (d, J = 16.0
Hz, 1H), 4.44 (m, 1H), 4.19 (d, J = 12.1 Hz, 1H), 4.05 (dd, J = 12.0, 4.5 Hz, 1H), 2.99 (d, J = 13.3
Hz, 1H), 2.88 (d, J = 13.3 Hz, 1H), 0.95 (s, 3H).
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BCc{*H} NMR (101 MHz, DMSO-dg) & 212.7, 210.7, 177.7, 142.0, 135.1, 134.4, 130.6, 130.3,
129.5, 128.5, 128.1, 127.5, 127.3, 127.2, 127.2, 125.8 (g, J = 260.1 Hz, 1C), 124.5, 111.2, 70.8,
62.8,58.7 (g, J = 30.6 Hz, 1C), 57.7, 51.1, 42.8, 41.5, 14.3.

HRMS (ESI) m/z: [M+H]" calcd for CaoHa5>"CIFsN,O3, 553.1500, found: 553.1512; calcd for
CaoH24 CIF3N,03, 555.1486, found: 555.1494.

1' 5-dibenzyl-6'-chloro-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclopen
ta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3ha)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate = 15:1
as the eluent);

White solid; 68.5 mg, 82% yield; 88:12 dr, mp 253.8-254.4 °C;

'"H NMR (400 MHz, DMSO-dg) & 7.39 (d, J = 8.0 Hz, 1H), 7.37 — 7.21 (m, 8H), 7.17 (dd, J = 7.9,
1.9 Hz, 1H), 7.05 (dd, J = 7.2, 2.3 Hz, 2H), 6.88 (d, J = 1.9 Hz, 1H), 4.86 (d, J = 16.0 Hz, 1H),
4.70 (d, J = 5.5 Hz, 1H), 4.63 (d, J = 16.0 Hz, 1H), 4.47 — 4.37 (m, 1H), 4.06 (d, J = 1.9 Hz, 2H),
3.01(d, J=13.3 Hz, 1H), 2.85 (d, J = 13.3 Hz, 1H), 0.94 (s, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) § 212.7, 210.6, 178.1, 144.6, 135.1, 134.4, 134.0, 130.2,
128.5, 128.1, 127.49, 127.47, 127.3, 127.2, 125.7,125.6 (g, J = 271.2 Hz, 1C), 122.9, 110.0, 70.5,
62.1,58.7 (g, J=30.9 Hz, 1C), 57.8,51.1, 42.8, 41.4, 14.2.

HRMS (ESI) m/z: [M+H]" calcd for CaoHas"CIF3N,03, 553.1500, found: 553.1511; calcd for
CaoHas* CIF3N,O3, 555.1486, found: 555.1493.

1' 5-dibenzyl-7'-chloro-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cycl
openta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3ia)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate = 15:1
as the eluent);

White solid; 68.5 mg, 62% yield; 86:14 dr, mp 190.7-191.6 °C;

'H NMR (400 MHz, CDCl3) 7.31 — 7.18 (m, 5H), 7.19 — 7.04 (m, 5H), 7.03 — 6.81 (m, 3H), 5.09
(d, J = 16.2 Hz, 1H), 5.01 (d, J = 16.2 Hz, 1H), 4.45 (m, 1H), 3.02 (d, J = 12.0 Hz, 1H), 2.85 (d, J
=12.9 Hz, 1H), 2.73 (d, J = 12.9 Hz, 1H), 2.56 (dd, J = 12.1, 4.5 Hz, 1H), 2.24 (s, 1H), 1.07 (s,
3H).

BC{*H} NMR (101 MHz, CDCls) § 214.2, 211.7, 178.6, 139.1, 136.6, 134.6, 132.8, 130.9, 129.4,
128.9, 128.6, 128.0, 127.3, 126.5, 124.9 (q, J = 279.5 Hz, 1C), 124.8, 123.1, 116.0, 70.5, 63.0,
59.6,59.5 (g, J =32.0 Hz, 1C), 52.7, 46.2, 45.1, 17.7.
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HRMS (ESI) m/z: [M+H]" calcd for CsHzs>"CIFsN,O3, 553.1500, found: 553.1511; calcd for
CaoHa4 CIF3N,03, 555.1486, found: 555.1492.

1',5-dibenzyl-4'-bromo-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclope
nta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3ja)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate = 15:1
as the eluent);

White solid; 81.2 mg, 68% yield; 91: 9 dr, mp 238.1-238.8 °C;

'H NMR (400 MHz, DMSO-dg) & 7.41 — 7.16 (m, 10H), 7.06 (dd, J = 7.1, 2.4 Hz, 2H), 6.78 (d, J
= 7.6 Hz, 1H), 4.87 (d, J = 16.0 Hz, 1H), 4.68 — 4.54 (m, 2H), 4.41 (dd, J = 12.4, 6.6 Hz, 2H),
3.99 (dd, J=12.3, 4.6 Hz, 1H), 3.07 (d, J = 13.2 Hz, 1H), 2.87 (d, J = 13.2 Hz, 1H), 0.98 (s, 3H).
13C{'"H} NMR (101 MHz, DMSO-dg) & 213.6, 211.0, 177.5, 145.4, 135.0, 134.5, 131.6, 130.2,
128.5, 128.1, 127.5, 127.2 127.2, 127.2, 125.9 (g, J = 256.4 Hz, 1C), 125.0, 119.0, 109.3, 72.2,
62.2,58.5 (g, J=30.9 Hz, 1C), 54.0,51.1, 42.9, 41.6, 14.7.

HRMS (ESI) m/z: [M+H]" calcd for C30H257gBrF3N203, 597.0995, found: 597.1014; calcd for
CaoHas*"BrF3N203, 599.0980, found: 599.0999.

1'5-dibenzyl-5'-bromo-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclopen
ta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3ka)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate = 15:1
as the eluent);

White solid; 116.8 mg, 98% yield; 85:15 dr, mp 204.3-205.2 °C;

'H NMR (400 MHz, DMSO-dg) & 7.42 — 7.30 (m, 6H), 7.28 (d, J = 6.7 Hz, 4H), 7.11 — 7.03 (m,
2H), 7.02 (s, 1H), 4.87 (d, J = 16.0 Hz, 1H), 4.72 (d, J = 5.6 Hz, 1H), 4.64 (d, J = 16.0 Hz, 1H),
4.44 (m, 1H), 4.08 (d, J = 1.9 Hz, 2H), 3.02 (d, J = 13.3 Hz, 1H), 2.87 (d, J = 13.3 Hz, 1H), 0.94
(s, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) 5 212.7, 210.6, 178.0, 144.6, 135.1, 134.4, 130.2, 128.5,
128.1, 127.9, 127.5, 127.2, 127.2, 126.0, 125.8, 125.5 (g, J =280.1 Hz, 1C),122.3, 112.7, 70.5,
62.1,58.7 (g, J =31.2 Hz, 1C), 57.7,51.1, 42.7, 41.3, 14.2.

HRMS (ESI) m/z: [M+H]" calcd for CsoHys *BrFsN,O3, 597.0995, found: 597.0992; calcd for
CaoHas*"BrFsN,05599.0980, found: 599.0977.

1',5-dibenzyl-7'-bromo-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclo
penta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3la)
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The product was purified by flash column chromatography (petroleum ether / ethyl acetate = 15:1
as the eluent);

White solid; 75.1 mg, 63% yield; 85:15 dr, mp 151.5-152.3 °C;

'H NMR (400 MHz, DMSO-dg) & 7.46 (m, 2H), 7.34 — 7.25 (m, 5H), 7.25 — 7.21 (m, 1H), 7.21 —
7.16 (m, 2H), 7.11 (m, 1H), 7.08 — 7.00 (m, 2H), 5.06 (s, 2H), 4.75 (d, J = 5.5 Hz, 1H), 4.41 (dd, J
=0.8, 4.9 Hz, 1H), 4.08 (d, J = 2.8 Hz, 2H), 3.00 (d, J = 13.3 Hz, 1H), 2.86 (d, J = 13.3 Hz, 1H),
0.86 (s, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) & 212.7, 210.5, 179.0, 140.5, 137.0, 135.2, 134.4, 132.2,
130.2, 28.2, 128.1, 127.2, 126.8, 125.9, 125.6 (g, J =271.4 Hz, 1C),125.1 124.0, 101.7, 70.2, 62.0,
58.8 (g, J =31.4 Hz, 1C), 58.1, 51.1, 44.2, 41.3, 14.1.

HRMS (ESI) m/z: [M+H]" calcd for CaoHas *BrFsN,03, 597.0995, found: 597.0996; calcd for
CaoHas®'BrFsN,03, 599.0980, found: 599.0979.

1'5-dibenzyl-5-methyl-3,7'-bis(triflucromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclope
nta[c]pyrrole-1,3'-indoline]-2,4,6(5H)-trione (3ma)
FsC O

The product was purified by flash column chromatography (petroleum ether / ethyl acetate = 15:1
as the eluent);

White solid; 80.9 mg, 69% vyield; 83:17 dr, mp 248.2-248.8 °C;

'H NMR (400 MHz, DMSO-dg) § 7.77 (d, J = 7.4 Hz, 1H), 7.71 (d, J = 8.2 Hz, 1H), 7.40 (m, 1H),
7.26 (m, 5H), 7.19 (m, 1H), 7.12 (d, J = 7.6 Hz, 2H), 7.09 — 7.00 (m, 2H), 4.92 (d, J = 17.6 Hz,
1H), 4.82 (s, 1H), 4.78 (s, 1H), 4.41 (m, 1H), 4.17 (d, J = 12.0 Hz, 1H), 4.12 (dd, J = 12.0, 3.8 Hz,
1H), 2.99 (d, J = 13.3 Hz, 1H), 2.87 (d, J = 13.3 Hz, 1H), 0.81 (s, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) & 213.2, 210.9, 180.3, 141.8, 136.3, 134.8, 132.2, 130.7,
129.5, 128.6, 128.5, 128.2, 127.6, 127.0, 126.4 (q, J = 273.7 Hz, 1C), 126.0 (q. J = 278.8 Hz),
125.7,124.0, 112.0 (q, J = 33.3 Hz), 69.2, 62.5, 59.1 (q, J = 31.3 Hz, 1C), 58.4, 51.5, 46.3, 41.8,
14.5.

HRMS (ESI) m/z: [M+H]" calcd for Cs3H,sFsN,03, 587.1764, found: 587.1772.

1',5-dibenzyl-5'-methoxy-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclop
enta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3na)
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The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 105.3 mg, 96% vyield; 80:20 dr, mp 188.5-189.4 °C;

'H NMR (400 MHz, DMSO-dg) & 7.38 — 7.20 (m, 8H), 7.13 — 7.02 (m, 2H), 6.99 (d, J = 2.5 Hz,
1H), 6.83 (dd, J = 8.6, 2.6 Hz, 1H), 6.65 (d, J = 8.5 Hz, 1H), 4.84 (d, J = 15.9 Hz, 1H), 4.68 (d, J
=5.6 Hz, 1H), 4.58 (d, J = 15.9 Hz, 1H), 4.47 (m, J = 10.5, 5.2 Hz, 1H), 4.14 — 3.99 (m, 2H), 3.74
(s, 3H), 3.01 (d, J = 13.3 Hz, 1H), 2.87 (d, J = 13.3 Hz, 1H), 0.98 (s, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) & 212.8, 210.8, 177.7, 156.0, 136.3, 135.5, 134.5, 130.3,
129.9, 128.4, 128.1, 127.3, 127.2, 127.2, 125.6 (g, J = 279.3 Hz, 1C), 114.1, 111.1 110.3, 71.3,
62.0, 58.8 (q, J = 30.9 Hz, 1C), 57.9, 55.6, 51.3, 42.8, 41.5, 14.4.

HRMS (ESI) m/z: [M+H]" calcd for Cs3H,sF3N,0,, 549.1996, found: 549.1998.

1", 5-dibenzyl-6'-methoxy-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyc
lopenta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (30a)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 88.8 mg, 81% vyield; 85:15 dr, mp 205.1-205.9 °C;

'H NMR (400 MHz, DMSO-dg) & 7.27 — 7.11 (m, 9H), 7.04 — 6.93 (m, 2H), 6.58 (dd, J = 8.3, 2.3
Hz, 1H), 6.28 (d, J = 2.3 Hz, 1H), 4.75 (d, J = 15.8 Hz, 1H), 4.57 — 4.43 (m, 2H), 4.33 (m, J = 9.7,
5.2 Hz, 1H), 3.98 — 3.78 (m, 2H), 3.62 (s, 3H), 2.93 (d, J = 13.4 Hz, 1H), 2.76 (d, J = 13.9 Hz, 1H),
0.86 (s, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) & 212.8, 210.9, 178.5, 160.8, 144.4, 135.6, 134.5, 130.2,
128.4,128.1, 127.4,127.3, 127.2, 125.6 (g, J =279.8 Hz, 1C),125.0, 120.2, 106.9, 97.6, 70.7, 62.0,
58.5(q, J =31.0 Hz, 1C), 57.7,55.4,51.2, 42.7, 41.5, 14.4.

HRMS (ESI) m/z: [M+H]" calcd for Cs3H,sF3N,04, 549.1996, found: 549.1998.

1'5-dibenzyl-5,5'-dimethyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclopenta[c]p
yrrole-1,3'-indoline]-2",4,6(5H)-trione (3pa)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
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as the eluent);

White solid; 101.1 mg, 95% yield; 89:11 dr, mp 231.8-232.4 °C;

'H NMR (400 MHz, DMSO-dg) 5 7.50 — 7.22 (m, 8H), 7.20 (s, 1H), 7.13 — 6.94 (m, 3H), 6.62 (d,
J = 7.9 Hz, 1H), 4.83 (d, J = 15.9 Hz, 1H), 4.64 (d, J = 5.6 Hz, 1H), 4.57 (d, J = 15.9 Hz, 1H),
4.44 (m 1H), 3.99 (m, 2H), 3.01 (d, J = 13.3 Hz, 1H), 2.86 (d, J = 13.3 Hz, 1H), 2.30 (s, 3H), 0.96
(s, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) & 212.8, 210.8, 177.9, 140.7, 135.5, 134.5, 132.3, 130.2,
129.7, 128.5, 128.4 128.1, 127.3, 127.2, 127.1, 125.8 (q, J = 287.9 Hz, 1C), 124.8, 109.5, 71.0,
62.0, 58.7 (q, J = 30.7 Hz, 1C), 57.8, 51.3, 42.7, 41.6, 20.6, 14.4.

HRMS (ESI) m/z: [M+H]" calcd for Cs,H,gF3N,03, 533.2047, found: 533.2048.

1'5-dibenzyl-5,5", 7'-trimethyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclopenta[
c]pyr role-1,3-indoline]-2',4,6(5H)-trione (3ga)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate = 15:1
as the eluent);

White solid; 87.4 mg, 80% yield; 83:17 dr, mp.190.7-191.6 °C;

'H NMR (400 MHz, CDCls) § 7.32 — 7.19 (m, 5H), 7.16 (m, 1H), 7.08 — 6.99 (m, 2H), 6.93 (dd,
J=6.4,2.9Hz, 2H), 6.90 (d, J = 1.9 Hz, 1H), 6.72 (d, J = 1.9 Hz, 1H), 5.00 (d, J = 16.9 Hz, 1H),
4.73 (d, J = 16.9 Hz, 1H), 4.58 — 4.34 (m, 1H), 3.04 (d, J = 12.0 Hz, 1H), 2.86 (d, J = 12.9 Hz,
1H), 2.74 (d, J = 12.9 Hz, 1H), 2.56 (dd, J = 12.0, 4.6 Hz, 1H), 2.19 (s, 4H), 2.05 (s, 3H), 1.09 (s,
3H).

BCc{*H} NMR (101 MHz, CDCl,) 6 214.8, 212.1, 179.0, 138.7, 136.9, 134.9, 134.8, 133.7, 129.5,
129.0, 129.0, 128.5, 128.0, 127.4, 125.7, 125.1 (g, J = 279.8Hz, 1C), 123.0, 120.4, 70.8, 63.1,59.6
(9, J=31.8Hz, 1C), 59.5, 52.9, 46.3, 45.2, 20.8, 18.4, 17.9.

HRMS (ESI) m/z: [M+H]" calcd for Ca,H3oF3N,03, 547.2203, found: 547.2199.

1'-benzyl-5-methyl-5-(3-methylbenzyl)-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cy
clopenta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3ab)

The product was purified by flash column chromatography (petroleum ether /ethyl acetate =15:1
as the eluent);

White solid; 102.1 mg, 96% yield; 84:16 dr, mp 190.6-191.4 °C;

'H NMR (400 MHz, CDCl3) & 7.38 (dd, J = 7.4, 1.3 Hz, 1H), 7.31 (d, J = 4.3 Hz, 4H), 7.29 —
7.21 (m, 2H), 7.17 (m, 1H), 7.11 (m, 1H), 7.08 (d, J = 7.4 Hz, 1H), 6.86 (s, 1H), 6.82 (d,J =7.6
Hz, 1H), 6.75 (d, J = 7.8 Hz, 1H), 4.85 (d, J = 16.0 Hz, 1H), 4.65 (d, J = 5.6 Hz, 1H), 4.59 (d, J =
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16.0 Hz, 1H), 4.43 (q, J = 6.9 Hz, 1H), 3.97 (d, J = 2.3 Hz, 2H), 2.96 (d, J = 13.3 Hz, 1H), 2.80 (d,
J =13.3 Hz, 1H), 2.25 (s, 3H), 0.96 (s, 3H).

BC{*H} NMR (101 MHz, CDCl3) § 213.8, 211.8, 178.9, 144.1, 138.1 136.4 135.4, 131.8, 130.6,
129.6, 129.4, 129.0, 128.8 128.3, 128.2, 128.2,126.6 (q, J = 279.8 Hz, 1C), 125.1, 124.1, 110.7,
71.9, 63.0, 59.7 (q, J = 30.6 Hz, 1C), 58.8, 52.3, 43.7, 42.6, 21.9, 15.5.

HRMS (ESI) m/z: [M+H]" calcd for Cs3H,gF3N,03, 533.2047, found: 533.2046.

1'-benzyl-5-methyl-5-(4-methylbenzyl)-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cy
clopenta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3ac)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 100.0 mg, 94% vyield; 82:18 dr, mp 131.2-132.0 °C;

'H NMR (400 MHz, DMSO-dg)8 7.31 — 7.21 (m, 3H), 7.21 — 7.14 (m, 3H), 7.11 (m, 1H), 7.04 —
6.94 (m, 3H), 6.80 (d, J = 7.8 Hz, 2H), 6.55 (d, J = 7.8 Hz, 1H), 4.84 (d, J = 15.7 Hz, 1H), 4.54 —
4.46 (m, 1H), 4.43 (d, J = 15.8 Hz, 1H),3.10 (d, J = 12.0 Hz, 1H), 2.83 (d, J = 13.0 Hz, 1H), 2.72
(d, J = 13.0 Hz, 1H), 2.64 (dd, J = 12.0, 4.6 Hz, 1H), 2.25 (s, 3H), 2.21 (s, 1H), 1.15 (s, 3H).
BC{*H} NMR (101 MHz, DMSO-dg)/ 5 214.7, 212.2, 178.1, 143.0, 137.8, 134.9, 131.5, 130.3,
129.6, 129.4, 128.9, 128.1, 127.9, 127.3,125.1 (g, J = 276.7 Hz, 1C) ,123.9, 123.7, 110.0, 71.3,
63.2,59.7 (g, J =31.5 Hz, 1C), 59.2, 52.8, 45.9 43.9, 21.2, 17.8.

HRMS (ESI) m/z: [M+H]" calcd for C3;H,gF3N,05, 533.2047, found: 533.2043.

1'-benzyl-5-(3-methoxybenzyl)-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[c
yclopenta[c]pyrrole-1,3'-indoline]-2*,4,6(5H)-trione (3ad)

OMe

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 103.1 mg, 94% yield; 85:15 dr, mp 182.6-183.4 °C;

'H NMR (400 MHz, CDCl;) 8 7.26 (dd, J = 8.0, 6.5 Hz, 2H), 7.23 — 7.17 (m, 2H), 7.17 — 7.14 (m,
2H), 7.11 (m, 2H), 6.98 (m, 1H), 6.79 — 6.69 (m, 1H), 6.55 (d, J = 7.8 Hz, 1H), 6.49 (m, 1H), 6.45
(t, J = 2.1 Hz, 1H), 4.84 (d, J = 15.7 Hz, 1H), 4.54 — 4.45 (m, 1H), 4.42 (d, J = 15.7 Hz, 1H), 3.65
(s, 3H), 3.11 (d, J = 12.1 Hz, 1H), 2.84 (d, J = 12.8 Hz, 1H), 2.72 (d, J = 12.8 Hz, 1H), 2.66 (dd, J
=12.1, 45 Hz, 1H), 2.19 (s, 1H), 1.17 (s, 3H).

BC{'H} NMR (101 MHz, CDCls) § 214.5, 212.1, 178.1, 159.9, 143.0, 136.2, 134.9, 130.3, 130.1
128.9, 128.0, 127.9, 127.3,125.1 (q, J = 276.8 Hz, 1C), 124.3, 123.9, 121.7, 114.8, 113.8, 110.0,
71.3,63.0,59.6 (q, J = 31.5 Hz, 1C), 59.4, 55.4, 53.0, 46.4, 43.9, 18.0.
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HRMS (ESI) m/z: [M+H]" calcd for Cs,H.g F3sN,0,,549.1996, found: 549.2004.

1'-benzyl-5-(4-fluorobenzyl)-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyc
lopenta[c]pyrrole-1,3'-indoline]-2",4,6(5H)-trione (3ae)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 102.9 mg, 96% vyield; 88:12 dr, mp 172.9-173.7 °C;

'H NMR (400 MHz, CDCIl3) 6 7.33 — 7.22 (m, 3H), 7.22 — 7.07 (m, 4H), 7.04 — 6.96 (m, 1H),
6.95 — 6.81 (m, 4H), 6.56 (d, J = 7.8 Hz, 1H), 4.85 (d, J = 15.7 Hz, 1H), 4.52 (m, 1H), 4.44 (d, J =
15.7 Hz, 1H), 3.15 (d, J = 12.1 Hz, 1H), 2.87 — 2.81 (m, 1H), 2.81 — 2.76 (m, 1H), 2.74 (d, J =
13.2 Hz, 1H), 2.25 (s, 1H), 1.14 (s, 3H).

BCc{*H} NMR (101 MHz, CDCl3) & 214.3, 211.8, 178.1, 162.4 (d, J = 248.3 Hz, 1C), 143.0,
134.8, 131.2 (d, J = 8.0 Hz, 1C), 130.4 (d, J = 3.0 Hz, 1C), 129.0, 127.9, 127.3, 125.0 (q, J =
279.4 Hz, 1C), 124.4, 124.0, 115.9 (d, J = 21.3 Hz, 1C), 110.1, 71.4, 62.9, 62.8, 59.8 (q, J = 31.9
Hz, 1C), 59.2,52.7, 44.8, 43.9, 17.6.

HRMS (ESI) m/z: [M+H]" calcd for CaoH,sF4N,03, 537.1796, found: 537.1802.

1'-benzyl-5-(2-chlorobenzyl)-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyc
lopenta[c]pyrrole-1,3'-indoline]-2*,4,6(5H)-trione(3af)

\
Bn

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 83.9 mg, 76% yield; 71:29 dr, mp 174.8-175.6 °C;

'H NMR (400 MHz, CDCl3) & 7.31 — 7.22 (m, 3H), 7.16 (m, 4H), 7.05 — 6.96 (m, 1H), 6.90 (d, J
= 2.4 Hz, 2H), 6.89 (s, 2H), 6.56 (d, J = 7.8 Hz, 1H), 4.85 (d, J = 15.7 Hz, 1H), 4.52 (m, 1H), 4.44
(d, J = 15.7 Hz, 1H), 3.15 (d, J = 12.1 Hz, 1H), 2.96 — 2.62 (m, 3H), 2.25 (s, 1H), 1.15 (s, 3H).
BC{*H} NMR (101 MHz, CDCl,) 5 214.3,211.9, 178.1, 163.7, 161.2, 143.1, 134.9, 131.3, 131.2,
130.4, 130.4, 129.07, 127.9, 127.3, 125.0 (g, J = 279.4 Hz, 1C), 124.4, 124.0, 116.0, 115.8, 110.1,
71.4,62.9,59.8 (q, J = 31.9 Hz, 1C), 59.2, 52.7, 44.8, 44.0, 17.6.

HRMS (ESI) m/z: [M+H]" calcd for CsoHys>"Cl F5N,0s, 553.1500, found: 553.1500; calcd for
CaoHas’'Cl F3N,03, 555.1486, found: 555.1485.

1'-benzyl-5-(4-chlorobenzyl)-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyc
lopenta[c]pyrrole-1,3'-indoline]-2",4,6(5H)-trione (3ag)
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The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 103.8 mg, 94% yield; 86:14 dr, mp 198.1-198.8 °C;

'H NMR (400 MHz, CDCl3) § 7.26 (dd, J = 7.9, 6.5 Hz, 3H), 7.23 — 7.07 (m, 6H), 7.00 (m, 1H),
6.90 — 6.79 (m, 2H), 6.56 (d, J = 7.8 Hz, 1H), 4.84 (d, J = 15.7 Hz, 1H), 4.65 — 4.49 (m, 1H), 4.44
(d, J = 15.7 Hz, 1H), 3.20 (d, J = 12.1 Hz, 1H), 2.86 (dd, J = 12.1, 4.6 Hz, 1H), 2.83 — 2.64 (m,
2H), 2.27 (s, 1H), 1.14 (s, 3H).

BC{*H}INMR (101 MHz, CDCls) & 214.0, 211.6, 178.1, 143.0 134.8, 134.0, 133.0, 131.0, 130.4,
129.0 129.0, 127.9 127.9, 127.3,125.0 (g, J = 276.7 Hz, 1C) 124.4, 124.0, 110.1, 71.4, 62.7, 59.8
(g, J=31.0Hz,1C),59.1, 52.6 44.7, 43.9, 17.5.

HRMS (ESI) m/z: [M+H]" calcd for CaHas>"Cl F3N,0s, 553.1500, found: 553.1502; calcd for
C30H2437C| FsN,03, 555.1486, found: 555.1486.

1'-benzyl-5-(3-bromobenzyl)-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spir
o[cyclopenta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3ah)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 100.1 mg, 84% yield; 84:16 dr, mp 175.0-175.6 °C;

'H NMR (400 MHz, CDCl3) § 7.40 — 7.32 (m, 1H), 7.31 — 7.23 (m, 3H), 7.23 — 7.11 (m, 4H),
7.11-7.04 (m, 2H), 7.01 (m, 1H), 6.84 (d, J = 7.9 Hz, 1H), 6.57 (d, J = 7.7 Hz, 1H), 4.85 (d, J =
15.7 Hz, 1H), 4.53 (m, 1H), 4.44 (d, J = 15.7 Hz, 1H), 3.21 (d, J = 12.0 Hz, 1H), 2.88 — 2.76 (m,
2H), 2.71 (d, J = 13.0 Hz, 1H), 2.43 - 2.01 (s, 1H), 1.15 (s, 3H).

BC{*H} NMR (101 MHz, CDCl,) 5 214.3,211.9, 178.1, 163.7, 161.2, 143.1, 134.9, 131.3, 131.2,
130.4, 130.4, 129.0, 127.9, 127.3, 125.0 (q, J = 276.6 Hz, 1C), 124.4, 124.0, 116.0, 115.8, 110.1,
71.4,62.9,59.8 (q, J = 31.6 Hz, 1C), 59.2, 52.7, 44.8, 44.0, 17.6.

HRMS (ESI) m/z: [M+H]" calcd for CaHys °BriFsN,05, 597.0995, found, 597.0995, calcd for
CaoHas*"BrF3sN,03, 599.0980, found: 599.0981.

1'-benzyl-5-(4-bromobenzyl)-5-methyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cy
clopenta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3ai)
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The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 112.1 mg, 94% vield; 85:15 dr, mp 176.1-176.9 °C;

'H NMR (400 MHz, DMSO-dg) & 7.47 (d, J = 8.0 Hz, 2H), 7.41 (d, J = 7.3 Hz, 1H), 7.31 (d, J =
4.3 Hz, 4H), 7.26 (m, 2H), 7.12 (m, 1H), 7.03 (d, J = 8.0 Hz, 2H), 6.75 (d, J = 7.8 Hz, 1H), 4.84 (d,
J=15.9 Hz, 1H), 4.68 (d, J = 5.5 Hz, 1H), 4.60 (d, J = 15.9 Hz, 1H), 4.45 (m, 1H), 4.29 (dd, J =
12.1, 4.4 Hz, 1H), 4.15 (d, J = 12.0 Hz, 1H), 3.08 — 2.78 (m, 2H), 0.92 (s, 3H).

BC{*H} NMR (101 MHz, DMSO-d) & 212.4, 210.6, 178.0, 143.1, 135.5, 133.9, 132.6, 130.9,
129.6, 128.6, 128.4, 127.4, 127.2,125.7 (g, J = 272.1 Hz, 1C), 124.2, 123.2, 120.5, 109.7, 71.0,
61.6, 58.7 (g, J = 30.5 Hz, 1C), 57.7, 51.0, 42.8, 39.9, 13.8.

HRMS (ESI) m/z: [M+H]" calcd for CaoHas °BriFsN,0O5, 597.0995, found, 597.0995, calcd for
C30H24slBrF3N203, 599.0980, found: 599.0978.

1'-benzyl-5-methyl-5-(naphthalen-1-ylmethyl)-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-s
piro[cyclopenta[c]pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3aj)

\
Bn

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 111.3 mg, 98% yield; 89:11 dr, mp 190.2-191.1 °C;

'"H NMR (400 MHz, DMSO-dg) & 8.07 — 8.00 (m, 1H), 7.97 — 7.89 (m, 1H), 7.88 (d, J = 8.2 Hz,
1H), 7.51 (dd, J = 6.5, 3.3 Hz, 2H), 7.45 (m, 1H), 7.37 — 7.20 (m, 8H), 7.10 (m, 1H), 6.75 (d, J =
7.7 Hz, 1H), 4.86 (d, J = 16.0 Hz, 1H), 4.65 (d, J = 5.5 Hz, 1H), 4.59 (d, J = 16.0 Hz, 1H), 4.44 (t,
J=7.0Hz, 1H), 3.81 (s, 2H), 3.60 — 3.44 (m, 2H), 1.08 (s, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) & 213.2, 211.2, 178.6, 143.1, 135.4, 133.3, 132.0, 131.0,
129.6, 129.1, 128.6, 128.6, 128.4, 128.0, 127.4, 127.2, 126.0, 125.8, 125.5 (q, J = 276.6 Hz, 1C),
125.1, 124.0, 123.9, 123.2, 109.7, 71.0, 62.3, 58.7 (q, J = 30.6 Hz, 1C), 58.3, 51.7, 42.8, 37.8,
15.5.

HRMS (ESI) m/z: [M+H]" calcd for Ca4H,gF3N,03, 569. 2047, found: 569.2072.

1'-benzyl-5-methyl-5-(naphthalen-2-ylmethyl)-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-s
piro[cyclopenta[c]pyrrole-1,3'-indoline]-2*,4,6(5H)-trione (3ak)
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The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 112.6 mg, 99% vield; 86:14 dr, mp 138.2-138.9 °C

'H NMR (400 MHz, CDCls) 6 7.78 — 7.69 (m, 1H), 7.66 (dd, J = 9.0, 5.4 Hz, 2H), 7.39 (dd, J =
6.3, 2.9 Hz, 3H), 7.25 (dd, J = 8.1, 6.5 Hz, 2H), 7.21 — 7.12 (m, 4H), 7.09 (m, 1H), 7.00 (dd, J =
8.4, 1.8 Hz, 1H), 6.93 (m, 1H), 6.53 (d, J = 7.8 Hz, 1H), 4.84 (d, J = 15.7 Hz, 1H), 4.50 (m, J =
11.3, 5.6 Hz, 1H), 4.41 (d, J = 15.7 Hz, 1H), 3.08 (d, J = 12.0 Hz, 1H), 3.00 (d, J = 13.0 Hz, 1H),
2.92 (d, J=13.0 Hz, 1H), 2.75 (dd, J = 12.1, 4.7 Hz, 1H), 2.12 (s, 1H), 1.21 (s, 3H).

BC{*H} NMR (101 MHz, CDCl,) 6 214.5, 212.1, 178.1, 143.0, 134.9, 133.3, 132.7, 132.1, 130.3,
128.9, 128.7, 128.5, 127.9, 127.8, 127.8, 127.4, 127.3, 126.7, 126.4, 125.0 (q, J = 276.7 Hz, 1C),
123.9, 123.6, 110.0, 71.3, 63.2,59.7 (q, J = 29.1 Hz, 1C), 59.2, 52.8 46.1, 43.9, 17.9.

HRMS (ESI) m/z: [M+H]" calcd for CasH,sF3N,03, 569. 2047, found: 569.2049.

1' 5-dibenzyl-5-ethyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclopenta]c]
pyrrole-1,3'-indoline]-2',4,6(5H)-trione (3al)

\
Bn

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 73.4 mg, 69% vyield; 88:12 dr, mp 171.2-171.8 °C;

'H NMR (400 MHz, DMSO-dg) § 7.34 (m , 5H), 7.30 — 7.20 (m, 5H), 7.11 (m, 1H), 7.08 — 6.98
(m, 2H), 6.73 (d, J = 7.8 Hz, 1H), 4.91 (d, J = 16.1 Hz, 1H), 4.64 (d, J = 5.2 Hz, 1H), 4.59 (d, J =
15.8 Hz, 1H), 4.47 (m, 1H), 4.01 (d, J = 12.4 Hz, 1H), 3.87 (dd, J = 12.5, 5.2 Hz, 1H), 3.09 (d, J =
13.5 Hz, 1H), 2.99 (d, J = 13.5 Hz, 1H), 1.54 (m, J = 7.5 Hz, 2H), 0.87 (t, J = 7.6 Hz, 3H).
BC{*H} NMR (101 MHz, DMSO-dg) & 212.3, 210.5, 177.7, 143.2, 135.6, 134.5, 130.1, 129.6,
128.9, 128.4, 128.2, 127.3, 127.2, 127.2, 125.5 (q, J = 276.8 Hz, 1C), 124.1, 123.0, 109.6, 70.1,
66.2, 58.6 (g, J = 30.5Hz, 1C), 57.8,51.3, 42.8,40.3 22.1, 8.1.

HRMS (ESI) m/z: [M+H]" calcd for Cs3H,sF3N,03, 533. 2047, found: 533.2048.

1'-benzyl-5-(3-bromobenzyl)-5-ethyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclo
penta[c]pyrrole-1,3'-indoline]-2",4,6(5H)-trione(3am)
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The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 102.5 mg, 84% yield; 72:28 dr, mp 166.5-167.4 °C;

'H NMR (400 MHz, DMSO-dg)  7.46 (dd, J = 7.9, 2.0 Hz, 1H), 7.42 — 7.37 (m, 1H), 7.37 - 7.28
(m, 5H), 7.25 (dd, J = 8.9, 7.2 Hz, 3H), 7.12 (m, 1H), 7.07 (d, J = 7.7 Hz, 1H), 6.73 (d, J = 7.8 Hz,
1H), 4.90 (d, J = 16.0 Hz, 1H), 4.65 (d, J = 5.3 Hz, 1H), 4.59 (d, J = 16.0 Hz, 1H), 4.54 — 4.40 (m,
1H), 4.30 — 4.01 (m, 2H), 3.10 (d, J = 13.6 Hz, 1H), 3.01 (d, J = 13.6 Hz, 1H), 1.49 (m, J = 9.8,
5.0 Hz, 2H), 0.84 (t, J = 7.5 Hz, 3H).

BC{*H} NMR (101 MHz, DMSO-ds) §213.8, 211.3, 178.0, 143.0, 136.9, 134.8, 132.6, 131.2,
130.5, 130.4, 129.0, 128.3, 127.9, 127.9, 127.3, 125.0 (q, J = 279.4 Hz, 1C), 124.4, 124.0, 122.9,
110.2, 77.5,77.2, 76.8, 71.4, 62.6, 59.7 (q, J = 31.7 Hz, 1C), 59.1, 52.7, 44.8, 44.0, 17.5.

HRMS (ESI) m/z: [M+H]" calcd for CsHyp;°BrFsN,0s, 611.1152, found: 611.1149; calcd for
Ca1Ha6> BrFsN,03, 613.1136, found: 613.1139.

1'-benzyl-5-(4-bromobenzyl)-5-ethyl-3-(trifluoromethyl)-2,3,3a,6a-tetrahydro-4H-spiro[cyclo
penta[c]pyrrole-1,3'-indoline]-2",4,6(5H)-trione(3an)

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =15:1
as the eluent);

White solid; 107.3 mg, 88% yield; 84:16 dr, mp. 120.1-120.7 °C;

'H NMR (400 MHz, DMSO-ds) §'H NMR (400 MHz, DMSO-dg) & 7.48 (d, J = 8.0 Hz, 2H),
7.40 (d, J = 7.3 Hz, 1H), 7.39 — 7.28 (m, 4H), 7.25 (m, 2H), 7.11 (m, 1H), 7.02 (d, J = 8.1 Hz, 2H),
6.73 (d, J = 7.8 Hz, 1H), 4.90 (d, J = 16.0 Hz, 1H), 4.65 (d, J = 5.3 Hz, 1H), 4.58 (d, J = 16.0 Hz,
1H), 4.48 (m, 1H), 4.19 (d, J = 12.5 Hz, 1H), 4.14 (dd, J = 12.5, 4.7 Hz, 1H), 3.07 (d, J = 13.6 Hz,
1H), 3.00 (d, J = 13.6 Hz, 1H), 1.48 (dt, J = 11.7, 7.0 Hz, 2H), 0.83 (t, J = 7.5 Hz, 3H).

BC{*H} NMR (101 MHz, DMSO-dg) & 211.8, 210.1, 177.7, 143.2, 135.6, 133.9, 132.4, 131.0,
129.6, 128.8, 128.4, 127.3, 127.1,125.5 (g, J = 276.9 Hz, 1C) 124.2, 123.0, 120.6, 109.6, 70.0,
66.0, 58.6 (g, J = 30.8 Hz, 1C), 57.6, 51.0, 42.8, 38.9, 21.5, 8.1.

HRMS (ESI) m/z: [M+H]" calcd for Ca;Hy;"*BrFsN,Os, 611. 1152, found: 611.1153; calcd for
Ca1Ha6> BrFsN,03, 613.1136, found: 613.1138.

6. General experimental procedures for synthesis of compounds 5.

o}
(0] F3C/// \\\| R4
Ry N_<C02Et Cs,CO;5 (0.3 equiv) W "Ry
R4 F.c—/  Co,et DCE . 16h %
EtO,C CO,Et
2 4 5
In a dry reaction tube equipped with a magnetic stirring bar, 2 (60.2 mg, 0.3 mmol, 3.0
equiv ), and 2-((2,2,2-trifluoroethyl)imino) malonate 4 (0.1 mmol), Cs,CO3 (31.8 mg, 0.09 mmol),
DCE (3.0 mL) were added in sequence, Then the mixture was stirred at room temperature for 24 h.
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After completion, the reaction mixture was directly purified by flash chromatography on silica gel
(petroleum ether / ethyl acetate = 15:1 - 10:1) to give the corresponding products 5.
Diethyl
5-benzyl-5-methyl-4,6-dioxo-3-(trifluoromethyl)hexahydrocyclopenta[c]pyrrole-1,1(2H)-dica
rboxylate(5a)

FaC, |
I\ ""Me
HN SN

o)
EtO,C CO,Et

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =10:1
as the eluent);

White solid; 77.8 mg, 57% yield; > 20:1 dr, mp 162.1-162.9 °C;

'H NMR (400 MHz, CDCls) § 7.25 — 7.12 (m, 3H), 6.98 — 6.86 (m, 2H), 4.26 (q, 2H), 4.21 — 4.06
(m, 2H), 3.63 — 3.50 (m, 1H), 3.08 (d, J = 10.1 Hz, 1H), 2.99 (d, J = 12.9 Hz, 1H), 2.86 (t, J = 9.7
Hz, 1H), 2.83 — 2.76 (m, 2H), 1.26 (t, J = 7.2 Hz, 3H), 1.20 — 1.12 (m, 6H).

BCc{*H} NMR (101 MHz, CDCIl3) § 213.6, 212.9, 168.7, 166.2, 135.3, 129.6, 128.9 127.5, 123.6
(9, J = 280.5 Hz, 1C), 74.7, 63.0, 62.4, 61.4 (g, J = 32.6 Hz, 1C), 60.7, 56.2, 49.8, 44.2, 19.5, 13.9,
13.8.

HRMS (ESI) m/z: [M+H]" calcd for C,H,sFsNOg, 456.1628, found: 456.1635.

Diethyl 5-methyl-5-(3-methylbenzyl)-4,6-dioxo-3-(triflucromethyl)hexahydrocyclopenta[c]
pyrrole-1,1(2H)-dicarboxylate(5b)

o]
FsC, d
HN;) e
TS
0

EtO,C CO,Et

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =10:1
as the eluent);

White solid; 70.4 mg, 50% vyield; > 20:1 dr, mp 136.9-137.7 °C;

'H NMR (400 MHz, CDCl3) § 7.13 (m, 1H), 7.04 (d, J = 7.6 Hz, 1H), 6.86 — 6.72 (m, 2H), 4.38 —
4.27 (m, 2H), 4.27 — 4.05 (m, 2H), 3.71 — 3.52 (m, 1H), 3.12 (d, J = 10.1 Hz, 1H), 3.01 (d, J =
12.9 Hz, 1H), 2.94 (t, J = 9.9 Hz, 1H), 2.87 (d, J = 4.1 Hz, 1H), 2.82 (d, J = 12.9 Hz, 1H), 2.28 (s,
3H), 1.33 (t, J = 7.1 Hz, 3H), 1.28 — 1.13 (m, 6H).

13C{lH} NMR (101 MHz, CDCl3) 6 213.6, 212.9, 168.7, 166.3, 138.5, 135.2, 130.3, 128.7, 128.3,
126.5, 123.6 (q, J = 280.5 Hz, 1C), 74.6, 63.0, 62.4, 61.3 (g, J = 32.5 Hz, 1C), 60.7, 56.3, 49.8,
44.4,21.3,19.4,13.9 (2C).

HRMS (ESI) m/z: [M+H]" calcd for Cy3H,;F3NOg, 470.1785, found: 470.1790.

Diethyl 5-methyl-5-(4-methylbenzyl)-4,6-dioxo-3-(trifluoromethyl)hexahydrocyclopenta[c]
pyrrole-1,1(2H)-dicarboxylate(5c)

(0]
FsC, d
\ """Me Me
HN SN

0
EtO,C CO,Et
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The product was purified by flash column chromatography (petroleum ether / ethyl acetate =10:1
as the eluent);

White solid; 59.1 mg, 42% yield; > 20:1 dr, mp 113.3-114.2 °C;

'H NMR (400 MHz, CDCl3) & 7.04 (d, J = 7.8 Hz, 2H), 6.96 — 6.74 (m, 2H), 4.33 (m, 2H), 4.28 —
4.09 (m, 2H), 3.63 (m, 1H), 3.20 (d, J = 10.2 Hz, 1H), 3.00 (d, J = 12.9 Hz, 1H), 2.93 (t, J = 9.8
Hz, 1H), 2.88 (s, 1H), 2.83 (d, J = 13.0 Hz, 1H), 2.29 (s, 3H), 1.33 (t, J = 7.2 Hz, 3H), 1.29 - 1.13
(m, 6H).

Bc{*H} NMR (101 MHz, CDCls)  213.8, 213.0, 168.7, 166.3, 137.2, 132.2, 129.5, 129.4, 123.7
(9,3 =278.1 Hz, 1C), 74.8, 63.0, 62.4,61.4 (q, J = 32.3 Hz, 1C), 60.7, 56.2, 49.8, 43.8, 21.1, 19.4,
13.9 (2C).

HRMS (ESI) m/z: [M+H]" calcd for C3H,;FsNOg, 470.1785, found: 470.1788.

Diethyl 5-(3-methoxybenzyl)-5-methyl-4,6-dioxo-3-(trifluoromethyl)hexahydrocyclopentajc]
pyrrole-1,1(2H)-dicarboxylate(5d)

EtO,C CO,Et

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =10:1
as the eluent);

White solid; 78.6 mg, 54% yield; > 20:1 dr, mp 110.8-111.4 °C;

'H NMR (400 MHz, CDCl3) 6 7.15 (m, 1H), 6.77 (dd, J = 8.2, 2.6 Hz, 1H), 6.57 (d, J = 7.5 Hz,
1H), 6.53 (m, 1H), 4.32 (m, 2H), 4.28 — 4.12 (m, 2H), 3.75 (d, J = 1.9 Hz, 3H), 3.63 (m, 1H), 3.19
(d, J=10.2 Hz, 1H), 3.03 (d, J = 12.7 Hz, 1H), 2.97 (t, J = 9.9 Hz, 1H), 2.85 (d, J = 12.8 Hz, 2H),
1.32 (m, 3H), 1.27 — 1.18 (m, 6H).

BCc{*H} NMR (101 MHz, CDCl5) § 213.8, 212.9, 168.8, 166.4, 159.8, 137.0, 129.9, 123.7 (g, J =
280.5 Hz, 1C), 121.9, 115.2, 113.3, 74.8, 63.1, 62.5, 61.5 (g, J = 32.6Hz, 1C), 60.7, 56.4, 55.3,
50.0,44.4,19.7,14.1, 14.0.

HRMS (ESI) m/z: [M+H]" calcd for C3H,;FsNO-, 486.1734, found: 486.1714.

Diethyl 5-(4-fluorobenzyl)-5-methyl-4,6-dioxo-3-(trifluoromethyl)hexahydrocyclopenta [c]
pyrrole-1,1(2H)-dicarboxylate(5e)

FsC,
\ ""Me F
HN SN

0
EtO,C CO,Et

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =10:1
as the eluent);

White solid; 85.2 mg, 60% yield; > 20:1 dr, mp 152.6-153.4 °C;

'H NMR (400 MHz, CDCls) § 7.05 — 6.82 (m, 4H), 4.32 (m, 2H), 4.28 — 4.11 (m, 2H), 3.68 —
3.59 (m, 1H), 3.25 (d, J = 10.1 Hz, 1H), 3.01 (d, J = 13.1 Hz, 1H), 2.96 (d, J = 9.8 Hz, 1H), 2.93 —
2.89 (m, 1H), 2.86 (d, J = 13.2 Hz, 1H), 1.32 (t, J = 7.2 Hz, 3H), 1.29 — 1.18 (m, 6H).
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BCc{*H} NMR (101 MHz, CDClg) § 213.7, 212.9, 168.8, 166.3, 162.2 (d, J = 247.6 Hz, 1C),
131.4 (d, J = 8.0 Hz, 1C), 131.3 (d, J = 3.3 Hz, 1C), 123.7 (g, J = 280.4 Hz, 1C), 115.7 (d, J =
21.3 Hz, 1C), 75.0, 63.2, 62.6, 61.6 (q, J = 32.5 Hz, 1C), 60.7, 60.7, 56.3, 49.8, 42.7, 19.8, 14.0.
HRMS (ESI) m/z: [M+H]" calcd for CpHp4FsNOg, 474.1534, found: 474.1534.

Diethyl 5-(2-chlorobenzyl)-5-methyl-4,6-dioxo-3-(trifluoromethyl)hexahydrocyclopenta[c]

pyrrole-1,1(2H)-dicarboxylate(5f)
cl

(0]
FsC,
\ ""Me
HN nid

EtO,C COzEtO
The product was purified by flash column chromatography (petroleum ether / ethyl acetate =10:1
as the eluent);
White solid; 64.6 mg, 44% yield; > 20:1 dr, mp 159.1-159.8°C;
'H NMR (400 MHz, CDCl3) § 7.38 — 7.31 (m, 1H), 7.26 — 7.23 (m, 2H), 7.08 (dd, J = 6.8, 2.5 Hz,
1H), 4.42 — 4.28 (m, 2H), 4.27 — 4.10 (m, 2H), 3.77 (d, J = 10.2 Hz, 2H), 3.37 (t, J = 10.1 Hz, 1H),
3.10 (d, J = 2.9 Hz, 2H), 2.90 (d, J = 4.2 Hz, 1H), 1.31 (t, J = 7.2 Hz, 3H), 1.25 (t, J = 7.1 Hz, 3H),
1.20 (s, 3H).
WBCHINMR (101 MHz, CDCl,) § 211.0 (2C), 168.7, 166.3, 134.6, 132.7, 132.1, 130.0, 129.2,
127.0, 123.6 (g, J = 280.5Hz, 1C),74.0, 63.0, 62.3, 61.0 (q, J = 32.4 Hz, 1C), 59.3, 55.6, 49.9, 40.3,
17.8,14.0, 13.9.
HRMS (ESI) m/z: [M+H]" calcd for CyHas CIFsNOs, 490.1239, found: 490.1242; calcd for
CaoHa5> CIF3NQg, 492.1225, found: 492.1225.

Diethyl 5-(4-bromobenzyl)-5-methyl-4,6-dioxo-3-(trifluoromethyl)hexahydrocyclopenta]c]
pyrrole-1,1(2H)-dicarboxylate(5g)

FiC |
I\ "'"Me
HN AN

o
EtO,C CO,Et

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =10:1
as the eluent);

White solid; 84.8 mg, 53% yield; > 20:1 dr, mp 149.1-150.0 °C;

'H NMR (400 MHz, CDCls) & 7.36 (dd, J = 8.0, 1.9 Hz, 1H), 7.12 (dd, J = 14.4, 6.6 Hz, 2H),
6.92 (d, J = 7.6 Hz, 1H), 4.32 (m, 2H), 4.29 — 4.13 (m, 2H), 3.66 (m, 1H), 3.29 (d, J = 10.1 Hz,
1H), 3.08 — 2.96 (m, 2H), 2.92 (d, J = 3.9 Hz, 1H), 2.83 (d, J = 13.1 Hz, 1H), 1.33 (t, J = 7.2 Hz,
3H), 1.29 — 1.20 (m, 6H).

BC{*H} NMR (101 MHz, CDCIl3) § 213.1, 212.3 168.7, 166.1, 137.8 132.7, 130.7, 130.3, 128.4,
123.5 (q, J = 280.3 Hz, 1C),122.7, 74.9, 63.1, 62.5, 61.5 (q, J = 32.4 Hz, 1C), 60.4, 56.1, 49.7,
42.7,19.8, 14.0, 13.9.

HRMS (ESI) m/z: [M+H]" calcd for CnH,s *BrFsNOs, 534.0734, found: 534.0732; calcd for
CooHo5* BrFsNOg,, 536.0716, found: 536.0717.
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Diethyl 5-methyl-5-(naphthalen-1-ylmethyl)-4,6-dioxo-3-(trifluoromethyl) hexahy
drocyclopenta[c]pyrrole-1,1(2H)-dicarboxylate(5h)

0
EtO,C CO,Et

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =10:1
as the eluent);

White solid; 89.4 mg, 59% vyield; > 20:1 dr, mp 158.3-159.1 °C;

'H NMR (400 MHz, CDCls) § 7.98 — 7.91 (m, 1H), 7.87 — 7.80 (m, 1H), 7.78 (d, J = 8.2 Hz, 1H),
7.49 (m, 2H), 7.37 (m, 1H), 7.18 (d, J = 7.0 Hz, 1H), 4.37 — 4.15 (m, 2H), 4.15 — 3.97 (m, 2H),
3.56 (M, 6.8 Hz, 1H), 3.48 (s, 2H), 2.88 — 2.72 (m, 2H), 2.64 (d, J = 10.4 Hz, 1H), 1.34 (s, 3H),
1.23 (t, J = 7.2 Hz, 3H), 1.13 (t, = 7.1 Hz, 3H).

BC{*H} NMR (101 MHz, CDCl,) 6 213.2, 212.8, 168.5, 166.2, 133.9, 131.7, 131.6, 128.9, 128.7,
128.4, 126.5, 126.1, 125.3, 124.1, 123.7 (q, J = 280.4 Hz, 1C), 74.0, 62.9, 62.2, 61.0 (g, J = 32.4
Hz, 1C), 60.6, 56.5, 50.2, 41.0, 19.5, 13.9 (2C).

HRMS (ESI) m/z: [M+H]" calcd for CsH,;FsNOg, 506.1785, found: 506.1789.

Diethyl 5-methyl-5-(naphthalen-2-ylmethyl)-4,6-dioxo-3-(trifluoromethyl) hexahy
drocyclopenta[c]pyrrole-1,1(2H)-dicarboxylate(5i)

(0]
< A0
HN;) "'Me
\O

EtO,C CO,Et

The product was purified by flash column chromatography (petroleum ether / ethyl acetate =10:1
as the eluent);

White solid; 75.8 mg, 50% vyield; > 20:1 dr, mp 122.5-123.4 °C;

'H NMR (400 MHz, CDCl3) 6 7.82 — 7.74 (m, 2H), 7.72 (d, J = 8.5 Hz, 1H), 7.51 — 7.41 (m, 3H),
7.11 (dd, J = 8.4, 1.7 Hz, 1H), 4.33 (m, J = 7.1 Hz, 2H), 4.22 — 4.05 (m, 2H), 3.59 (m, 3.8 Hz, 1H),
3.21 (t, J = 11.8 Hz, 2H), 3.06 (d, J = 13.0 Hz, 1H), 2.95 — 2.83 (m, 2H), 1.39 — 1.27 (m, 6H), 1.15
(t, J = 7.1 Hz, 3H).

13C{lH} NMR (101 MHz, CDCl3) 6 213.8, 212.9, 168.8, 166.3, 133.4, 133.0, 132.5, 128.7, 128.5,
127.9, 127.7, 127.7, 126.5, 126.2, 123.7 (q, J = 280.4 Hz, 1C), 74.9, 63.1, 62.5, 61.6 (q, J = 32.6
Hz, 1C), 60.9, 56.3, 49.8, 44.0, 19.9, 14.0, 13.9.

HRMS (ESI) m/z: [M+H]" calcd for CysH,7F3NOg, 506.1785, found: 506.1790.

7. Scale-up experiment.

JCFB F3C__ 0]
N / M
) (0] HN ':,Be
%o . Me  DABCO (1.5 equiv) n
—_— O
N BN bCE,50°C, 24 h N
Bn o} B
1a 2a 3aa, 1.16 g
3.75 mmol 2.5 mmol 84:16 dr, 90% yield
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In a dry 100 mL round-bottom flask equipped with a magnetic stirring bar,
N-2,2,2-trifluoroethylisatin ketimines l1a (1.2 g, 3.75 mmol, 1.5 equiv), DABCO (0.4 g, 3.75
mmol,1.5 equiv), and 2a (0.5 g, 2.5 mmol, 1.0 equiv), DCE (25.0 mL) were added in sequence.
Then the mixture was stirred for 24 h at 50 °C. After completion, the reaction mixture was directly
purified by flash chromatography on silica gel (petroleum ether / ethyl acetate = 15:1) to give the
corresponding product 3aa.

8. Different transformations of products.
8.1. Procedure for the synthesis of 6.

FaC 0 FsC OH
HN +Me  NaBH, (3.0equiv) HN . Me
Bn . D Bn
©‘\ oY MeOH, °C tot, 4 h "NCoh
N N
Bn Bn
3aa 6

Compound 3aa (0.1 g, 0.2 mmol) was dissolved in MeOH (2.0 mL), and then NaBH, (22.7
mg, 3.0 equiv) was added slowly at 0 ‘C. The reaction mixture was then allowed to stir at room
temperature for 4 h. The reaction system was monitored by TLC until 3aa disappeared completely.
After that, the reaction mixture was quenched by a drop of water and directly purified by column
chromatography on silica gel (petroleum ether / ethyl acetate = 15:1) to provide compound 6 as a
white solid (89.5 mg, 86% vyield).

White solid; 89.5 mg, 86% yield; 83:17 dr, mp 188.2-188.9 °C;

'H NMR (300 MHz, DMSO-dg) 5 7.44 — 7.27 (m, 5H), 7.28 — 7.18 (m, 5H), 7.13 (dd, J = 7.5, 1.1
Hz, 1H), 7.11 - 7.01 (m, 2H), 6.79 — 6.70 (m, 1H), 5.58 (s, 1H), 4.92 (d, J = 15.9 Hz, 1H), 4.70 (d,
J =16.0 Hz, 1H), 4.63 — 4.50 (m, 1H), 3.95 (d, J = 11.6 Hz, 2H), 3.68 (ddd, J = 11.1, 6.3, 3.8 Hz,
2H), 2.86 — 2.69 (m, 2H), 0.90 (s, 3H).

B3C NMR{"H} (75 MHz, CDCls) 5 218.1, 180.1, 141.7, 136.2, 135.2, 132.5, 130.3, 129.1, 128.5,
127.9, 127.4, 127.3, 126.7 (q, J = 277.5 Hz, 1C),126.6, 123.88, 123.6, 110.0, 75.5, 70.8, 59.4, 59.3,
58.7 (g, J = 30.0 Hz, 1C), 44.2, 43.2, 41.2, 14.8.

HRMS (ESI) m/z [M+H]" calcd for CoHasFsN,03, 521.2047, found: 521.2046.

8.2 Procedure for the synthesis of 7.

m-CPBA (2.2 equiv )
DCM, rt, 48 h

3aa 7

The solution of compound 3aa (0.1 g, 0.20 mmol) in DCM (2.0 mL) was stirred at room
temperature in a sealed tube. Subsequently, m-CPBA (76.1 mg, 0.44mmol) was added to the
above solution. The reaction mixture was then allowed to stir 48 h. The reaction mixture was
quenched by the addition of NaHCO; aq (15 mL), and diluted with EtOAc (15 mL). The organic
layer was separated, and the aqueous layer was extracted twice with EtOAc (2 < 15 mL). The
combined organic layers were dried over Na,SO, Subsequently, the organic phase was
concentrated under reduced pressure. The crude product was purified by flash column
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chromatography on silica gel (petroleum ether / ethyl acetate = 15:1) to afford the desired product
7 as a white solid (44.9 mg, 42% yield).

White solid; 44.9 mg, 42% yield; 86:14 dr, mp 135.8-136.6 °C;

'H NMR (300 MHz, CDCl3) § 7.37 — 7.24 (m, 7H), 7.24 — 7.14 (m, 3H), 7.07 (m, J = 7.6, 1.0 Hz,
1H), 7.04 — 6.93 (m, 2H), 6.60 (d, J = 7.8 Hz, 1H), 5.07 (s, 1H), 4.76 (s, 2H), 4.60 (m, J = 6.2 Hz,
1H), 3.00 (d, J = 11.9 Hz, 1H), 2.93 (d, J = 12.9 Hz, 1H), 2.84 (d, J = 12.9 Hz, 1H), 2.46 (dd, J =
11.9, 6.0 Hz, 1H), 1.27 (s, 3H).

BC NMR{"H} (75 MHz, CDCls) 5 214.2, 211.2, 174.7, 144.3, 134.9, 134.6, 130.8, 129.5, 129.1,
128.9, 128.2, 127.8, 127.2, 126.6, 125.8, 124.9 (q, J = 277.2 Hz, 1C), 124.2, 123.6, 110.1, 65.6 (q,
J=30.5Hz, 1C), 62.3,54.3, 48.2, 46.4, 43.8, 18.2.

HRMS (ESI) m/z [M+H]" calcd for C5oH,6FsN,0,, 535.1839, found: 535.1845.

8.3 Procedure for the synthesis of 8.
FaC 0

FaC ? MeQ 7 M
Me ) N o Ve
HN (CH,0),(30.0 equiv ) “Bn
Bn NaBH;CN(20.0 equiv ) o
©\N 00 THF/MeOH: ( 1/1),50 ? N ©
i3n Bn
3aa 8

Compound 3aa (0.10 g, 0.20 mmol) and polyformaldehyde (0.5 g, 30.0 equiv) was dissolved
in the mixture solvents of MeOH /THF (1:1, 4.0 mL). Then the NaBH3CN (0.3 g, 20.0 equiv) was
added into the mixture at room temperature for 30 minutes. The reaction mixture was then allowed
to stir 72 h at 50 ‘C. After completion, the reaction mixture was quenched by addition of 1.0 M
NaOH (10.0 mL). The aqueous layer was extracted with DCM (2x10.0 mL). The combined
organic layers were dried over anhydrous Na,SO,. After filtration, the solution was concentrated
under reduced pressure and the resulting crude mixture was purified by hexane beating twice to
provide compound 8 as a white solid (100.1 mg, 89% vyield).

White solid; 100.1 mg, 89% vyield; 86:14 dr, mp 192.3-193.1 °C;

'"H NMR (400 MHz, CDCl3) & 7.31 (m, 5H), 7.27 (d, J = 6.5 Hz, 3H), 7.22 (d, J = 7.8 Hz, 2H),
7.08 (m, 1H), 7.04 — 6.96 (m, 2H), 6.65 (d, J = 7.8 Hz, 1H), 4.72 (s, 3H), 4.06 (d, J = 11.0 Hz, 1H),
3.73 (d, J =11.0 Hz, 1H), 3.13 (d, J = 10.2 Hz, 1H), 2.99 (s, 3H), 2.96 (d, J = 12.7 Hz, 1H), 2.84
(d, J=12.7 Hz, 1H), 2.60 (dd, J = 12.0, 4.0 Hz, 1H), 1.28 (s, 3H).

B3C NMR{*H} (101 MHz, CDCl,) 8 214.5, 211.0, 177.5, 144.0, 135.3, 134.9, 130.6, 129.5, 129.0,
128.9,128.1, 127.8, 127.4, 126.1, 125.7(q, J = 304.0 Hz, 1C),124.4, 123.6, 110.0, 79.2, 73.8, 63.3,
60.6(q, J = 30.0 Hz, 1C), 58.5, 56.4, 52.1, 46.4, 43.9, 17.7.

HRMS (ESI) m/z [M+H]" calcd for Cs,H30FsN,0,, 563.2152, found: 563.2163.

8.4 Procedure for the synthesis of 9.

FiC O FC 9
N / Me Pd(PPhs), (5.0 mol % ) HN ,Me
Br "'Bn Cs,CO3 (2.0 equiv ) Ph Bn
\©\ 00 PhB(OH), ( 1.5 equiv ) oo
N EtOH/Toluene ( vAiv=1:5) N
Bn reflux, Ny, 12 h Bn
3ka 9
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To an oven-dried schlenk tube, 3ak (119.2 mg, 0.20 mmol), PhB(OH), (36.6 mg, 0.30mmol),
Cs,C0O3 (130.4 mg, 0.40 mmol) were added and then the mixture solvents of ethanol (0.4 mL) and
toluene (2.0 mL) was added into reaction tube. The reaction mixture was stirred at 120 ‘C under
N, atmosphere for 12 hours. The heat source is an oil bath. When the mixture was cooled to room
temperature, the brine (10 mL) was added to quench the reaction. The aqueous layer was extracted
with DCM (2x10.0 mL), and the combined organic layers were dried over anhydrous Na,SO,.
After filtration, the organic phase was concentrated and purified by column chromatography on
silica gel (petroleum ether / ethyl acetate = 15:1) to afford product 9 as a white solid (108.1 mg, 91%
yield).

White solid; 108.1 mg, 91% yield; 86:14 dr, mp.140.0-140.7 °C;

"H NMR (400 MHz, DMSO-dg)  7.64 — 7.53 (m, 2H), 7.46 (m, 3H), 7.43 — 7.39 (m, 1H), 7.39 —
7.37 (m, 1H), 7.36 — 7.23 (m, 8H), 7.13 — 6.95 (m, 3H), 4.93 (d, J = 15.9 Hz, 1H), 4.73 (d, J =
15.9 Hz, 1H), 4.69 (d, J = 5.6 Hz, 1H), 4.52 — 4.38 (m, 1H), 4.06 (d, J = 3.9 Hz, 2H), 3.02 (d, J =
13.3 Hz, 1H), 2.87 (d, J = 13.3 Hz, 1H), 0.96 (s, 3H).

BC NMR{*H} (101 MHz, DMSO-dg) & 212.8, 210.8, 178.2, 143.9, 142.0, 139.9, 135.6, 134.5,
130.2, 129.0, 128.4, 128.1, 127.8, 127.7, 127.3, 127.3, 127.2, 126.7,125.6 (q, J = 276.4 Hz, 1C),
124.6,121.7,108.1, 70.8, 62.0, 58.7 (q, J = 31.0 Hz, 1C)57.8, 51.3, 42.7, 41.5, 14.3.

HRMS (ESI) m/z [M+H]" calcd for CsH3oFsN,05, 595.2203 found: 595.2209

9. X-ray crystal structure of compounds 3aa, 8 and 5a.

Single crystal of compound 3aa was prepared from the mixture solvent of MeOH/
Dichloromethane (V : V = 6/1) at room temperature by slow evaporation of solvent. A suitable
crystal was selected for structure determination on a Xcalibur, Eos, Gemini diffractometer. The
crystal was kept at 293(2) K during data collection. Using Olex2™, the structure was solved with
the ShelXS® structure solution program using Direct Methods and refined with the ShelXL!
refinement package using Least Squares minimisation.

[1] Dolomanov, O. V.; Bourhis, L. J.; Gildea, R. J, Howard, J. A. K.; Puschmann, H. J. Appl.
Cryst. 2009, 42, 339-341.

[2]Sheldrick, G. M. Acta Cryst. 2008, A64, 112-122.

[3]Sheldrick, G. M. Acta Cryst. 2015, C71, 3-8.

FsC O

3aa

(CCDC- 2263528)

ORTEP of 3aa (at 50% level)
Crystal data and structure refinement for 3aa.

Identification code 3aa
Empirical formula C3oH25F3N,03
Formula weight 518.52
Temperature/K 179.99(10)
Crystal system triclinic
Space group P-1

S23



alA

8.6814(4)
b/A 10.3082(6)
c/A 14.7740(8)
a/° 88.935(5)
pre 81.813(4)
y/° 71.234(5)
Volume/A3 1238.55(12)
Z 2
pcalcg/cm3 1.390
wmm-1 0.105
F(000) 540.0
Crystal size/mm3 0.15 x<0.13 <0.11
Radiation Mo Ko (A= 0.71073)
20 range for data collection/° 4,174 10 49.998
Index ranges -8<h<10,-8<k<12,-17<1<17
Reflections collected 8048
Independent reflections 4362 [Rint = 0.0190, Rsigma = 0.0344]
Data/restraints/parameters 4362/0/348
Goodness-of-fit on F2 1.082

Final R indexes [[>=26 (I)] R1 = 0.0424, wR2 = 0.0968

Final R indexes [all data] R1=0.0508, wR2 = 0.1027
Largest diff. peak/hole / e A-3 0.18/-0.32

Single crystal of compound 5a was prepared from the mixture solvent of Hexane/Ethyl
acetate (V : V = 8/1) at room temperature by slow evaporation of solvent.

Et0,C CO,Et

5a

(CCDC-226352§)
ORTEP of 5a (at 50% level)
Crystal data and structure refinement for 5a

Identification code 5a
Empirical formula C,oH24F3sNOg
Formula weight 455.42
Temperature/K 293(2)
Crystal system triclinic
Space group P-1
alA 10.1328(11)
b/A 11.3561(14)
c/A 11.5752(17)
a/° 67.509(13)
p/° 64.451(13)
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y/° 81.505(10)

Volume/A3 1110.1(3)
z 2
pcalcg/cm3 1.363
wmm-1 0.988
F(000) 476.0
Crystal size/mm3 0.15 x0.11 <0.1
Radiation CuKa (A =1.54184)
20 range for data collection/° 8.428 t0 134.114
Index ranges -9<h<12,-13<k<12,-13<1<13
Reflections collected 7940
Independent reflections 3935 [Rint = 0.0248, Rsigma = 0.0330]
Data/restraints/parameters 3935/0/296
Goodness-of-fit on F2 1.049
Final R indexes [[>=20c (I)] R1 =0.0502, wR2 = 0.1356
Final R indexes [all data] R1=0.0612, wR2 = 0.1496
Largest diff. peak/hole / e A-3 0.27/-0.23

Single crystal of compound 8 was prepared from the mixture solvent of MeOH/Ethyl acetate
(V:V =5/1) at room temperature by slow evaporation of solvent.

(CCDC-2263530)
ORTEP of 8 (at 50% level)
Crystal data and structure refinement for 8.

Identification code 8
Empirical formula C3oHagF3N,04
Formula weight 562.57
Temperature/K 296.15
Crystal system triclinic
Space group P-1
alA 10.034(10)
b/A 12.228(12)
c/A 12.997(13)
a/° 69.56(2)
pre 86.77(2)
v/° 87.29(2)
Volume/A3 1491(3)
z 2
pcalcg/cm3 1.253
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wmm-1
F(000)
Crystal size/mm3
Radiation
20 range for data collection/°
Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [I>=2c (I)]
Final R indexes [all data]

0.095
588.0
0.15 x0.12 x0.11
MoKa (% = 0.71073)

5.158 t0 50.416
-l1<h<1l,-14<k<14,-15<1<15
40902
5302 [Rint = 0.0772, Rsigma = 0.0602]
5302/0/376
1.037
R1=0.0622, wR2 = 0.1240
R1=0.1239, wR2 = 0.1531

Largest diff. peak/hole / e A-3 0.18/-0.23

References:

[1] (&) Ma, M.; Zhu, Y.; Sun, Q.; Li, X.; Su, J; Zhao, L.; Zhao, Y.; Qiu, S.; Yan, W.; Wang, K.;
Wang, R. The asymmetric synthesis of CF3-containing spiro[pyrrolidin-3,2'-oxindole] through the
organocatalytic 1,3-dipolar cycloaddition reaction. Chem. Commun., 2015, 51, 8789. (b) Ryu, H.;
Seo, J.; Ko H. M. Synthesis of Spiro[oxindole-3,2’-pyrrolidine] Derivatives from Benzynes and
Azomethine Ylides through 1,3-Dipolar Cycloaddition Reactions. J. Org. Chem. 2018, 83, 14102.
[2] Das, T., Saha, P.; Singh, V. K. Silver(l)-Ferrophox Catalyzed Enantioselective
Desymmetrization of Cyclopentenedione: Synthesis of Highly Substituted Bicyclic Pyrrolidines
Org. Lett., 2015, 17, 5088.

[3] zZhi Y., Zhao, K., Liu, Q.; Wang, A.; Enders, D. Asymmetric synthesis of functionalized
trifluoromethyl-substituted pyrrolidines: Via an organocatalytic domino Michael/Mannich [3+2]
cycloaddition. Chem. Commun. 2016, 52, 14011.
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10. *H NMR, *C{"H } NMR spectra for compounds 3, 5, 6, 7, 8, 9.

'H NMR (400 MHz, DMSO-d¢) of 3aa
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'H NMR (400 MHz, DMSO-dg) of 3ba
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'H NMR (400 MHz, CDCls) of 3ca
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'H NMR (400 MHz, DMSO-dg) of 3da
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'H NMR (400 MHz, DMSO-dg) of 3ea
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'H NMR (400 MHz, DMSO-d) of 3fa
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'H NMR (400 MHz, DMSO-dg) of 3ga
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'H NMR (400 MHz, DMSO-dg) of 3ha
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'H NMR (400 MHz, CDCls) of 3ia
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'H NMR (400 MHz, DMSO-dg) of 3ja
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'H NMR (400 MHz, DMSO-dg) of 3ka
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'H NMR (400 MHz, DMSO-dg) of 3la
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'H NMR (400 MHz, DMSO-dg) of 3ma

Y0180 —

9861°C 1
670S°T |
9L0ST
121S°T
S915°T
L958°T1
0068C |
T9L6'T Y
¥600°€
YTOTH
8TITY
YTETY
0THTH
8ESTY
8€8T°%
IPLEY
£06€F |
8Y0v°t
mc:ljﬁ
mNNIJW

6TEY' Y N
a

mmmnw
womw%W

1L18¥
:oo.w\
(49734
L9E0'L Y
8T40°L |
9€50°L |
L£090°L
9L0T"L 7
S9TI'LA
S061°L1
080T"L 1
YSETL Y
0vST'L Y
ES.EW
L98T'LA
owz.»/w
SLoe'L
691%'L
9z0L'L 7
i
€85LL
S9LL'L

—

60
201

L6°0
L6'0

o001
LLO
Toso

61
61
101
€8
201

Fsoo

Froo

(ppm)

f1

Bc{*H} NMR (101 MHz, DMSO-ds) of 3ma

Syl —

LE6E
85°6¢€
6L°6E

w90y
SL _w\

4!
*m._:W
LTTIT

1871T1

10421 7]

68°01C~
orerc—

o [=
198 — N rE Tsin— ©
» [=
Lz .
1685 — o PSTII— - (=
Foo o
23 158
s o
wwes— - [B7 Lrein— - L5
= e =
< © ]
09°65 — (2 gszir— - L ]
I
=
—
—
—
—
&
€871 —
Fi2 H _
g% -
FS-618TI— _c
8
LS rg
L&
2
F2 °
& [
L2 rg —

10

70

T
100 90

(ppm)

110
f1

T T T T T
200 190 180 170 160 150 140 130 20

210

S39



'H NMR (400 MHz, DMSO-dg) of 3na
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'H NMR (400 MHz, DMSO-dg) of 30a
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'H NMR (400 MHz, DMSO-dg) of 3pa
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'H NMR (400 MHz, CDCl5) of 3ga
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'H NMR (400 MHz, DMSO-dg) of 3ab
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'H NMR (400 MHz, CDCl5) of 3ac
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'H NMR (400 MHz, CDCl5) of 3ad
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'H NMR (400 MHz, CDCl5) of 3ae
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'H NMR (400 MHz, CDCl5) of 3af
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'H NMR (400 MHz, CDCls) of 3ag
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'H NMR (400 MHz, CDCl5) of 3ah
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'H NMR (400 MHz, DMSO-dg) of 3ai
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'H NMR (400 MHz, DMSO-dg) of 3aj
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'H NMR (400 MHz, CDCls) of 3ak
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'H NMR (400 MHz, DMSO-dg) of 3al
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'H NMR (400 MHz, DMSO-dg) of 3am
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'H NMR (400 MHz, DMSO-dg) of 3an

96'0
6°0

(ppm)

1

f

BCc{*H} NMR (101 MHz, DMSO-dg) of 3an

)
<
%
a

—

€r0IT~
YNtAd

Tr8s —

€8S —

€L'8S —

¥0'6S —

o
[07]

(ppm)

f1

(ppm)

I“

(ppm)

1

S56



'H NMR (400 MHz, CDCl5) of 5a
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'H NMR (400 MHz, CDCl5) of 5b
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'H NMR (400 MHz, CDCl5) of 5¢
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'H NMR (400 MHz, CDCls) of 5d
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'H NMR (400 MHz, CDCls) of 5f
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'H NMR (400 MHz, CDCl5) of 5g
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'H NMR (400 MHz, CDCls) of 5h
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'H NMR (300 MHz, DMSO-dg) of 6
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'H-H COSY spectra for stereochemistry of product 6
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'H NMR (300 MHz, CDCl5) of 7

€0LT 1
80€Y'C
60SY'C
SOLY'T
906%°C
9L18'C 1

+098°C ;

6906'C 1
86¥6°7 1
L9L6'T
P910°€ 1
PSSy
1LLS'Y
LL6SY
1819
¥8€9'7
S8SLt
0£L0°S
LE8S9
96099
$086'9
L066'9
7669
£500°L
1710°L
6Z0°L
ELYOL
L0SO'L
STLOL
8SLO'L
SL6O'L
o101,
6081°L
SS8I°L
$90T'L
Y1ITL
L8TTL
SsETL
S6vTL
9zSTL
9LST'L A
8897°L 1
9ELT'L A
89LT'L A
€T8TL A
688T'L
9€6T'L

8L6T°L
0vos'L]
PIIEL
LITEL
6LTE'L

56T

Wg._
6’0
L60
0'1

Feso
To 1

Feeo

s

°

0

o

8.0

(ppm)

1

BC{*H} NMR (75 MHz, CDCls) of 7

L1'81 —

TLYLT —

8111~
LI'VIT—

€069 —

vr's9 —

869 —

S§T99 —

6
(ppm)

1

0€611T —

00°€TT ~

6€°0E1 ~\

(ppm)

f1

(ppm)

1

S68



'H NMR (400 MHz, CDCl5) of 8
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'H NMR (400 MHz, DMSO-dg) of 9
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11.

MS spectra for compounds 3, 5, 6, 7, 8, 9.

MS spectra of 3aa

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C30 H25 F3 N2 03
Compound Spectra
w1p® JCRd 1 C30 H2S F3 B2 O3; 0.878: + FBF Spectrum (rt: 0.778-0.995 min) LLO-0.d Subtract
T 515, 1895
L] M
iy
144 541 1713
i [Meha}+
i
&
0.6
o 57 145
0. (M2KH
. | ' .
T T T T T T T T T T T T T T T T T T T T T T T T
518 20 522 5 526 528 S0 52 58 536 538 540 542 544 G4 548 S50 52 554 556 558 S50 562
Counts vs. Mass-to-Charge (myz)
Spertrum Peaks
mfz m/z (Ealc) Diff (ppm) Abund Height %  Height % (Cal)  Ion z
5191895 5191890 o3 175334 150,00 150,00 (M 1
520.1905 520.1923 0.56 54535 309 3359 (MR} 1
521.1868 5211853 118 10698 610 608 (MEH} 1
£41.1710 5411708 0EL 121518 10000 10000 (M+hay+ 1
5421744 B42.1742 038 39545 irsa 358 (M+hay+ 1
54117 5411772 066 7280 544 a0a (M+hay+ 1
5441809 5441801 151 913 o o (M+Na+ 1
5571452 5571445 043 10442 100,00 100,00 MEKH 1
5581450 5581481 1.56 3617 Thid %55 (M=K 1
55914686 5591487 017 1745 1718 1330 (M= 1
w05 JEpd 1: €30 H2S F3 M2 03; 0.878: + Scan (1 0.778-0.995 min, 14 scans) LLGH0.d
N 519.18395
1.5 M-+
iy
141 541 1713
2] [Meha}+
i
0]
0.6
04 511482
¥y | J 1+
o.lllll.' vk P I | LIPS | ) o ) i
T T T T T T T T T T T T T T T T T T T T T T T T
518 520 522 5 526 528 530 L1t 554 536 538 540 542 544 546 548 550 582 554 556 558 560 562
Counts ve. Mazs-to-Charge (m/z)
Spertrum Peaks
mfz m/z [€alc) Diff (ppm) Abund Meight % Meight % (Calc)  Ion z
519.1845 519.1850 103 175334 100,00 100,00 (MR} 1
£20.152% £20.1523 0.56 54535 Inm 3359 [M+HH 1
5211585 £21.1553 118 10699 a1l (i) [M+H} 1
5411713 5411708 063 121518 150,00 150,00 (M+hay+ 1
5421744 B42.1742 038 39545 Xrsa 358 (M+hay+ 1
5411778 LR ER by p 066 7280 99 () (M+Nap+ 1
5441809 5441801 151 913 o o (M+Na+ 1
5571452 5571445 043 10442 100,00 100,00 MEKH 1
5581450 5581481 1.56 3617 hid %55 (M=K 1
550, 1488 559.1487 .17 1795 17.19 1330 M+EH 1
Mazstunter Qualtative Analyse Fage 1af 1 Generated at 257 AM on 423 2000
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MS spectra of 3ba

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C24 H21 F3N203
Compound Spectra
x10b [CPA 1: C24 H21 FI N2 03; 0.120: + FBF Spectrum (£ 0.120 min) LLQ-1.d Subtract
- “3.1572
(MiH)+
1.4
4651392
1.24 (M+Na)
.
0.6 160 4661425
o
0.4 +Na)+
0.2 445 467.1455
) e+
= T T ;8 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
M2 443 44 M5 446 447 440 440 450 451 452 453 454 455 456 457 458 450 460 461 462 463 464 465 466 467 468 469 470 471 472 473
Counts vs. Mass-to-Charge (m/2)
Spectrum Peaks
m/x m/z (Calc) DY (ppm) Abund Meight %  Meight % (Cakc)  lon Species  Z
4431572 31577 2 1437005 100.00 100.00 (MeH)+ 1
4441607 4441609 o5 364258 238 2706 (MeH)+ 1
445.1632 445.1638 n 54690 381 413 (MsH)+ 1
465.13%2 465.13% 87 1042003 10000 10000 (MsNa)+ 1
466.1425 4661429 077 266375 556 700 (Meda)+ 1
467.1455 467.1457 04 35054 345 413 (MeNa)+ 1
468.1471 468.1485 308 4482 043 046 (MeNa)+ 1
a1t [opd 1: 024 121 F3 42 03; 0.120: + Sean (1t 0.120 min) LQ-1.4
- 43,1572
(MeH)+
1.4
124 465.1392
(M+Na)+
b
0.4
Lod 444.1607
0.4 (MeH)> 466.1425
0.2 516312 467.1455
(M) i Qv+ [
o i i 1 Ll
R SIS PR AN B S S B S S S S S S S S S S S e S S S S S B e S R SR S
442 443 444 M5 446 447 448 499 450 451 452 453 454 455 456 457 45 435 460 461 462 463 464 465 466 467 468 469 470 471 472 43
Counts vs. Mass-to-Charge (nyz)
Spectrum Peaks
m/z m/z (Calc) DY (ppm) Abund Height %  Height % (Calc)  lonSpecies  Z
443.1572 43,1577 1 1437005 100.00 100.00 (MeH)+ 1
444.1607 444.1609 s 364258 %35 27.06 (MsH)+ 1
445.1632 45,1638 e 54690 38 413 (MeH)+ 1
465.1992 465,139 o 1042003 100.00 10000 (MeNa)+ 1
466.1425 466.1429 on 266375 2556 2704 (Meba)+ 1
467.1455 467.1457 0% 35954 345 413 (Msha)+ 1
468.1471 468.1485 208 4482 043 046 (MsNa)+ 1
FassHUMES QUalative Analyss. Pagel ot 1 B 9:04 P9 on
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MS spectra of 3ca

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C25 H23 F3 N2 03
Compound Spectra
x10° JCPd 1: C25 H23 F3 N2 03; 0.861: + FBF Spectrum (rt: 0.812-0.945 min) LLQ-2.d Subtract
4 wru%
(Mes)+
1.
.
4701558
0.8+ (MeNa)+
06
0.4
0.2 495.1201
+
1 [}
- T T T T T T T r T T T T T T T T T 2 X T T T T T
456 458 460 462 464 466 468 470 42 474 4% 478 480 482 484 48 488 490 4 W4 9% 498 500
Counts vs. Mass-to-Charge (myz)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lon z
457173 4571734 0.61 125137 100.00 100.00 (MeH)+ 1
458.1768 458.1766 0.44 34441 ne 816 (MeH) 1
4591791 459.1795 075 5439 435 443 (MeH)+ 1
479.1558 479.1553 099 71603 100.00 100.00 (MeNa)+ 1
480.1593 480.1585 1.56 19577 7.3 815 (MeNa)+ 1
4951201 495.1202 -18.36 4328 100.00 100.00 (MeK)+ 1
496,1332 4961325 147 1424 3290 216 (MeK)+ 1
497.1351 497.1304 9.40 34 726 1065 (MeK)+ 1
10° JCPd 15 C25 H23 F3 N2 03; 0.861: + Scan (1t: 0.812-0.945 min, 9 scans) LLQ-2.0
4 srum
(Mer)+
1.
-
479.1558
0.5 (MeNa)+
0.6+
0.4
0.2 495.1201
o oy |. L L Ty l L ‘ e
T T T T T T T T T T
458 <60 462 464 466 468 40 4 474 4% 478 480 482 484 48 488 490 M N4 9% 498 500
Counts vs. Mass-to-Charge (my/z)
Spectrum Peaks
'z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lon Species z
457.17% 457174 0.61 126137 100,00 100.00 (MeH)+ 1
458,1768 458.1766 0.44 34441 7R 216 (MeH)+ 1
459.1791 459.1795 .75 5439 435 443 (MeH)+ 1
479.1558 479.1553 099 71603 100.00 100.00 (MeNa)+ 1
480.1593 480.1585 1.56 19577 2734 2815 (M+Na)+ 1
495.1201 495.1292 -18.36 4328 100.00 100.00 (MeK)+ 1
496.1332 4961325 147 1424 2% 216 (MeK)+ 1
497.1351 497.1304 9.40 34 726 1065 (MeK)+ 1
TVassHnter Qualcative Anaiysis Page Tof | Tenerated o 232 AM on 4]/ 002
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MS spectra of 3da

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C26 H23F3N203
Compound Spectra
10° JCPA 1: C26 123 F3 N2 O3; 0.183: + FBF Spectum (1t 0.217-0.250 min) LLQ-3.8 Subtract
4 wans
(MeH)+
7
1
L
4
kx
b
14 507.1292
' (Gt
v T T I I ¥ ¥ ¥ I 2 ; T Ll
468 470 472 474 476 478 40 42 4B4 436 S06 508 S0 512
Spectrum Peaks
m/z m/z (Calc) DY (ppem) Abund Helght % Melght % (Calc) lon Species z
4691735 469.1734 036 734519 100.00 100.00 (Met)+ 1
4701767 4701766 016 212012 886 9.4 (Mer)s 1
4711788 4711795 -156 34956 4% 4.74 (MeH)+ 1
4721811 4721823 -258 4588 08 055 (Med)+ 1
4911555 4911553 034 319411 100.00 10000 (MeNa)+ 1
492.1584 4921585 0.19 90504 31 2923 (Meda)+ 1
4931615 493.1615 0.00 14136 443 474 (Meda)+ 1
494.1635 4941642 144 221 066 055 (Meda)+ 1
507.1292 507.1292 -0.07 20384 100.00 100.00 (M+K)+ 1
508.1323 508.1328 040 6441 3160 294 (Mek)+ 1
509.1310 509.1305 086 3% 1174 1.9 (M+K)+ 1
xa0® ICpd 1: €26 H23 F3 N2 03; 0.183: + S@n (rt: 0.217-0.250 min, 3 scans) LLQ-3.d
4 seans
(MeH)+
P
61
51
41 491.1555
2 (Mada)+
pu
1 507.1292
M ) N Lo il " N I ] . L1 L (lairlid "
koo T T T T T T T T T T T T T T T T T T T T T T T
468 470 472 474 476 478 480 482 4BA 496 488 490 492 494 496 498 500 502 S04 506 508 510 512
Counts vs. Mass-to-Charge (m/2)
Spectrum Peaks
m/z m/z (Calc) Ditf (ppem) Abund Height %  Height % (Calc)  lonSpeces  Z
469.1735 4601734 036 734519 100,00 100.00 (Met)+ 1
470.1767 470.1766 016 212002 2886 29.24 (MeH)+ 1
4711788 4711795 -156 34966 4% 474 (Me)e 1
4721811 4721823 -258 4588 062 055 (MeH)+ 1
491.1555 491.1553 034 319411 100,00 10000 (MeNa)+ 1
492.1584 492.1585 019 90504 83 2023 (Meda)+ 1
493.1615 4921615 000 1413 443 AT (MeNa)e 1
4941635 4941642 144 22 066 055 (Meda)+ 1
507.1292 507.1292 007 20384 100,00 100.00 (MeK)+ 1
508.1323 508.1325 -0.40 6441 3160 2924 (M+K)+ 1
509.1310 509.1308 086 29 1M 11.96 (MeK)+ 1
MassHurter Qualtative Analysis Page 1f 1 Generated at 2:32 AM on 4/22/2022
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MS spectra of 3ea

User Spectrum Plot Report

Agilent

Name

Inj. Vol. (ul)
Data File

LLQ-13 Rack Pos. i
10 Plate Pos. IRM Status Some ions missed
LLQ-13.d Method (Acq) 1367.m Comment

Operator
Acq. Time (Local)  4/15/2022 2:01:27 AM
(UTC-07:00)

x10°

6.6
6.4
6.2

6
5.8
5.6
5.4
5.2

5
4.8
4.6
4.4
4.2

pu
3.8
367
3.4
3.2

3
2.8
2.6
2.4

21
1.8
1.6
1.4
1.2

14
0.8
0.6
0.4
0.2

537.1806

+ESI Scan (rt: 0.108 min) Frag=120.0V LLQ-13.d F3C (@)

HN . Me
Bn

0o
N

\

Bn

538.1839

536.4895

537.4923

539.1865

T T T T T T T T T T T T T T T T T
5358 536 536.2 5364 536.6 536.8 537 537.2 5374 5376 537.8 538 5382 5384 5386 5388 539

Counts vs. Mass-to-Charge (m/z)

T T T T T T
539.2 5394 5396 5398 540 540.2

Name
Inj. Vol. (ul)

Data File

Page 1of 1

MS spectra of 3fa

User Spectrum Plot Report

LLQ-14 Rack Pos. I I 1
10 Plate Pos. IRM Status Some ions missed
LLQ-14.d Method (Acq) 1367.m Comment

Generated at 2:40 AM on 4/22/2022

Agilent

Operator
. Time (Local 4/15/2022 2:03:33 AM
hea-Tme (o Ui

x10°

6.2

.
5.8
5.67
5.4
5.2

=
4.8
4.6
4.4
4.2

3.8
3.6
347
3.2

2.8
2,67
2.4
2.2

2
1.8
167
1.4
129
1
0.8
0.6
0.4
0.2

[+ESI Scan (rt: 0.106 min) Frag=120.0V LLQ-14.d

537.1800

538,830

541.4442

537.4916 539.1857
P '

542.4343

T
536

; .
5365 57 575 538 585 539 5395 540 5405 541 5415
Counts vs. Mass-to-Charge (m/z)

52 5425 543 5435

Page Tof 1

S75
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MS spectra of 3ga

Custom Workflow Report

Agilent

Compound Details
Cpd. 1: C30 H24 CI F3 N2 03

Compound Spectra
%105 |CPd 1t C30 H24 CI F3 N2 O3; 0.185: + FEF Spectrum (rt: 0.169-0.252 min) LLQ-7.4 Sublraet
4 ss3ase
25 (M FaC o
275 Me
HN 7
k2 ’
1.754 cl Bn
1.5 \@\ 00
”‘:: 5551494 N
o [T 5751334 Bn
. (M+Ha}=
0.5 531.1066
0.25 (M)
P | . |1 . [
T T T

T T T T T T T T T T T T T T T T T T T T T T
552 554 556 558 560 562 564 566 568 570 572 574 576 578 SB0 582 584 585 SB8 580 59z 594 596 598

WCourits va. Mass-to-Charge (my'z)

Spectrum Peaks
mjz m/z(Calc) Diff (ppm) Abund Height %  Height % (Cale)  Ton z
553.1500 04 243609 100.00 100.00 (M+H}#+ 1
554.1533 149 75418 30.96 3358 (M+H)=+ 1
555.1486 149 B3021 34.08 38.07 (M+H)+ 1
556.1521 556.1509 Pl 24430 10.03 1152 (M+H)+ 1
S557.1545 557.1537 150 5195 213 202 (M+H)+ 1
575.1320 247 55249 100.00 100.00 (M+Na)+ 1
576.1352 1.7 19313 34.96 135 {M+Naj+ 1
577.1305 438 18540 315 3807 {M+Naj+ 1
578.1329 730 6338 1147 1152 (M+Na)+ 1
579.1356 54 1482 168 oz (M+Na)+ 1
591.105% L9 19544 100.00 100.00 (M+KH 1
5921092 089 6651 34.03 i3s8 (M+K}H 1
593.1044 105 8365 42,80 4529 (M=K 1
594.1074 594.1069 080 305 15.43 1395 (M=K 1
595.1078 5951055 iB8 w057 5.41 477 (M=K 1
X105 Cped 1: C30 H24 €1 F3 N2 O3; 0.1B5: + Sean (rt: 0.169-0.252 min, 6 scans) LLO-7.4
- 5531512
25 (MR
2.757
-
1.757
154
o | e
0.754 e Tihiare
0.5 5(%1.1[66
i =
s I I O N TR TENRTIN Lo A

T T T T T T T T T T T T T T T T T T T T T
551 554 556 558 580 562 564 566 568 50 572 574 576 578 SED 582 584 586 SEB 500 592 594 596 508

WCourits v Mass-to-Charge (my'z)

Spectrum Peaks

mjz m/z (Calc) Diff (ppm) Abund Height %  Height % (Cale)  Tom z

5531512 553.1500 2 243609 100.00 100.00 (M+H)+ 1

554.1541 554.1533 149 75418 30.96 3358 (M+H)+ 1

555.1454 555.1486 149 B3021 34.08 38.07 (M+H)+ 1

556.1521 556.150% 204 24430 10,03 1152 (M+H}= 1

557.1545 557.1537 150 5195 13 m (M+H}= 1

575.1334 575.1320 247 55249 100,00 100.00 (M+Na)+ 1

576.1352 10,75 19313 34.56 3357 (M+Na)+ 1

5771305 438 18540 33.56 3|07 (M+Na)+ 1

578.1329 7.30 6338 1147 1.5 (M+Na)+ 1

579.1356 254 1482 268 .02 (M+Na)+ 1

591.105% 108 19544 100.00 100.00 (M=K 1

592.1092 0.89 6651 34.03 3358 (M=K 1

593.1044 105 8365 4280 45.29 (M=K 1

504.1074 594.1055 050 3015 15.43 13.85 (MK} 1

595.1073 595.1055 388 w7 5.41 4.77 (MK 1

MassHunter Qualitative Analysis Page lof 1 Ganerated at 2:33 AM on 4722/2022
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MS spectra of 3ha

Custom Workflow Report - Agilent
Compound Details
Cpd. 1: C30 H24 CIF3 N2 03
Compound Spectra
wpp® Jopd 10 C30 H24 O F2 N2 OF; 0.185: + FBF Spectrum (rt: 0.185-0.252 min LLO-E.0 Subract
22 stﬁﬁ# FsC o
1.: HN Me
1] “'Bn
14+
1 /@\ 00
1] 555.1403 cl
bl MM £75.1338
o6 (M)
4] 5911064
o] | || ['ﬁlﬂf
p L . A
T T T T T T T T T T T T T T T T T T T T T T T
85 554 556 s58 S60  SE2 sS4 SBE %8 S0 572 s 576 sm s sE S84 sE s88 S0 s 534 596 58
Courtts vs. Mass-to-Charge (miz)
Spectrum Pesks
mjz mjz (Cakc) Diff (ppm) Abund Meight %  Meight % (Cak)  lonSpedes 2
5531511 5531500 La1 211m 100,00 100.00 (MHp+ 1
554.1541 54,1523 151 6510 . 158 (MH}+ 1
5551493 585 JANE Ly il wrr .07 (MeH}+ 1
556.1518 5561509 1.5 22089 104 1152 (Mt} 1
557.1548 57,1537 Lo ] rn 202 (Mt} 1
5751338 575013200 34 s 100000 100.00 (M=Naj+ 1
5761426 5$76.1352 e 2073 412 1187 (M=Naj+ 1
5771126 771308 EX] 1723 ®I18 ELNE (M=haj+ 1
5781378 5781329 BAS 5728 18 1152 (M+hal+ 1
5791418 5791356 0.7 1576 z 202 (M=Naj+ 1
5511064 FORTE) (%] 177 100,00 100.00 (MK 1
5521099 50,1092 1.30 a%e oo 3158 (M+K)+ 1
553.1060 e 104 L% 5708 Aoy 4529 M=K+ 1
544.1089 541064 346 1867 1406 13385 (MK 1
55,1029 5951055 .42 & 671 477 (MK 1
xio® Jopd 1: €30 H2d O F3 N2 O3; 0.185: + Scam (rt: 0.185-0.252 min, § scans) LLG-6.d
4 smasn
Py [
Fa
15
16
147}
L
1] 555.1403
bl M H £75.1338
Ly (M+ha)=
4] 11064
-
o] P | T | I | T T T I | u
T T T T T T T T T T T T T T T T T T T T T T T T
85r 554 556 s58  S60  SE2 sS4 SBE %8 S0 52 s 576 sm s S| S84 sE s88 S90S 534 596 58
Courts vs. Mass-to-Charge (miz)
Spectrum Pesks
mjz mjz (Calc) Dift (ppem) Abund Meight %  Meight % (Cak)  lonSpedes 2
5531511 5531500 Lal 2112m 10000 100.00 (MHp+ 1
5541541 £54.2833 151 65510 na 3358 [M+Hp 1
5551493 555 JABE L3 pric] W .07 (MeH}+ 1
556.1518 5561509 1.5 22083 104 1152 (Mt} 1
557.1548 57,1537 Lo a1 rn 202 (MH}+ 1
5751338 57503200 34 s 100000 100.00 (M=Naj+ 1
5761426 5761352 128 22FY a1z EERT) (M=haj+ 1
577.1126 S77.1308 18 171% w18 ELN (M=ha+ 1
5781378 571329 BAS 5728 e 152 (Mshal+ 1
5791418 5791356 0.7 1576 2z 202 (M=Naj+ 1
5511064 5211055 [ 177 100,00 100.00 (MK 1
5521099 S50 1043 1. Ee] gy 1358 M=K+ 1
553.1050 S0 1044 L% 5706 e 45.29 (M=K]+ 1
554.1089 54,0065 346 1887 1406 1335 M=K+ 1
55,1029 5951055 .42 & 671 477 (MK 1
= Fage 1o 1 Teneraed o 1232 &M on 42
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MS spectra of 3ia

S78

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C30 H24 CI F3 N2 03
Compound Spectra
10 [Cpe 1: €30 H24 €1 3 N2 03; 0.188: + FBF Spectrum (1t: 0.172-0.238 min) LLQ-5.d Subtract
4 ssasn FsC o)
554 (MeH)e 2 y
549 e
4.5 HN, \ "8n
=
35 00
£y - \
25 S55.1 575.1360 Bn 591.1072
4 M {MeNa)s c (MeK)+
157 577.1357 593.1
1 +a)+ (M
o.vs- | I | | 1
T T T T T T T T T T T T T T T T T T T T T T T d
$52 554 556 558 S60 562 564 S66 568 S0 572 574 S)6 578 SB0 SR SB4 S8 SBS  S90 S92 S94 %6 598
Counts vs. Mass-to-Charge (m/2)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lon Specles 2
5531511 553.1500 201 52565 100.00 100.00 (MeH)+ 1
5541546 554.1533 234 16787 3194 1358 (MeH)e 1
555.1492 555.1486 115 19212 3655 3807 (MeH)+ 1
$56.1526 556.1509 294 6427 12.23 182 (MeH)+ 1
575.1360 575.1320 692 18502 100.00 10000 (MeNa)s 1
§72.1357 572.1305 907 6943 37.53 3807 (MeNa)e 1
5911072 5911059 210 18238 100.00 100,00 (MeK)+ 1
592.1108 592.1092 27 6278 442 1358 (MeK)+ 1
5921058 593.1084 241 1 40.09 4529 (MeK)+ 1
594.1090 594.1069 160 2471 1355 1395 (M+K)+ 1
$95.1030 595.1055 42 1039 570 47 (MeK)+ 1
10* [Cpd 1: C30 H24 C1F3 02 03; 0.188: + Scan (rt: 0.1720.238 min, § scans) LLQ-5.0
.
553.1511
S e
54
e
b4 555.1492 575.1360 5911072
- MeH)s (MeNa)+ [
S 41
L UL ..]_d.l...- J d.lﬁl.,_L_ _lJ‘ | l.rb_u wadlu.
aio | T T T T T T T T T T T T T T T T T | RS R | T T
$52 554 556 558 S60 S62 564 S66 568 SN0 S22 574 S S7% SB0 SR S84 S86 SB8 S90 S92 S04 % 598
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lon Speces 2
5531511 553.1500 201 52565 100.00 100.00 (MeH)s 1
554.1546 554.1533 234 16787 3194 1358 (M4H)+ 1
555.1492 555.1486 115 19212 36.55 3807 (MeH)s 1
556.1526 556.1509 294 6427 12.23 1152 (M+H)+ 1
751360 §75.1320 69 18502 100.00 10000 (MeNa)e 1
577.1357 577.1305 907 6943 3753 3807 (MeNa)s 1
$91.1072 5911059 210 18238 100.00 100,00 (MeK)+ 1
502.1108 592.1092 2m 6278 442 3358 (MeK)+ 1
593.1058 593.1084 241 nR 40.09 4529 (MeK)+ 1
594.1090 594.1069 360 2471 1355 1395 (MeK)e 1
595.1030 595.1055 42 1039 570 477 (MeK)+ 1
TassHunter Qualtative Anaiysis Page 1ol 1 Cenerated & 2:11 AM on 4/22/ 3027




MS spectra of 3ja

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C30 H24 Br F3 N2 03
Compound Spectra
10" JOPd 13 C30 HD4 Br F3 N2 03; 0.211: + FBF Speetrun (rt: 0.211-0.261 min) LUQ-11.d Subtract
N 5590999
(MH)+
3
6210815
25 (M+ha)+
2
154
T B
6370548
057 | ‘ n [M4K)+
o= L 1 I 1 | 1 .
T T T T T T T T T T T T T T T T T T T T T T T T T
596 598 600 602 604 605 GOB 610 GI2 614 616 G618 620 622 &M 626 G2 630 632 634 636 63 640 B2 6M
Counts vs. Mass-to-Charge {m/'z)
Spectrum Pesks
mfz m/z (Cale) Biff (ppem) Abund Height % Height % (Cale) z
597.1014 597.0995 118 303368 98.12 96.75 (M+H} 1
598,104 5981028 2R 99940 k] 3249 (M+H} 1
539.0999 559.0980 318 309167 100.00 £00.00 (M+H 1
600.1024 6004009 258 100665 3256 3236 (M+H 1
6011055 6014038 277 18138 587 5.60 (M+H 1
02,1082 02,1067 257 2120 .63 0.74 (M+H+ 1
619.0831 £19.0815 261 235798 2980 96.76 {M+Na}+ 1
620.0862 620.0847 235 75780 3207 3248 (M+Naj+ 1
621.0815 621.0799 263 236277 100.00 100.00 (M+Naj+ 1
6220841 622.0828 203 5675 32.m 3235 (M+Naj+ 1
623.0868 23,0858 163 13552 574 5.79 (M+Naj+ 1
635.0566 635.0554 186 5115 a9.58 9044 (M) 1
636.0599 636.0586. 194 10573 26.98 30.37 (M) 1
637.0549 637.0538 167 194 100.00 £00.00 (MK} 1
38,0577 38,0568 137 12190 3110 3144 (H+K)+ 1
6390574 639.0554 14 4295 10.96 12.16 (M+K)+ 1
40,0581 40,0567 imn 1102 281 287 (MEK)+ 1
i0® JOPd 13 C30 HD4 Br FI N2 03; 0211: + Sean (rt: 0.211-0.261 min, 4 seans) LLQ-11.d
N 5590999
(MH)+
3
6210815
25 (M+ha)+
S
154
]
6370548
0.5+ ‘ [(M+K)+
P TR O | TR AT {0 P 1 P .|.|... | Jl.ul...
T T T T T T T T T T T T T T T T T T T T
596 598 600 602 604 606 GO 61D 6IZ 618 620 622 &M 626 623 630 632 634 636 638 640 B2 6
Counts vi. Mass-to-Tharge {m/z)
Spectrum Pesks
mfz m/z (Cale) Biff (ppem) Abund Height % Height % (Cale) z
597.1014 597.0995 118 303368 98.12 96.75 (M+H} 1
598,104 5981028 2R 99940 k] 3249 (M+H} 1
539.0999 559.0980 318 309167 100.00 £00.00 (M+H 1
600.1024 6004009 258 100665 3256 3236 (M+H 1
6011055 6014038 277 18138 587 5.60 (M+H 1
02,1082 02,1067 257 2120 .63 0.74 (M+H+ 1
619.0831 £19.0815 261 235798 2980 96.76 {M+Na}+ 1
620.0862 620.0847 235 75780 3207 3248 (M+Naj+ 1
621.0815 621.0799 263 236277 100.00 100.00 (M+Naj+ 1
6220841 622.0828 203 5675 32.m 3235 (M+Naj+ 1
623.0868 23,0858 163 13552 574 5.79 (M+Naj+ 1
635.0566 635.0554 186 5115 a9.58 9044 (M) 1
636.0599 636.0586. 194 10573 26.98 30.37 (M) 1
637.0549 637.0538 167 194 100.00 £00.00 (MK} 1
38,0577 38,0568 137 12190 3110 3144 (H+K)+ 1
6390574 639.0554 14 4295 10.96 12.16 (M+K)+ 1
40,0581 40,0567 imn 1102 281 287 (MEK)+ 1
FlassHurter mm mws ME lof 1
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MS spectra of 3ka

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C30 H24 Br F3 N203
Compound Spectra
105 JCpd 11 €30 H24 Br F3 N2 O3; 0.214: + FBF Spectrum (1t: 0.181-0.214 min) LLQ-10.4 Subtract
{ % FsC
25 E
erd HN
1751 Br "
157 6210794
1264 (MNa)+
5 £37.0535
075 K+
0.5 |
.
‘mi ! I I . | I,
T |l T M 1] T T T L T T T M T T T i i T §. T v T L) L)
59 598 600 602 604 606 608 610 612 614 616 G618 620 62 624 626 &8 630 632 634 635 638 640 642 64
Counts vs. Mass-to-Charge (my2)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  Ion Species z
597.0992 597.099% 061 295553 100,00 %75 (MoH)s 1
1 538.1028 -1.09 85199 3334 249 (M+H)+ 1
599.0977 599.0960 €049 252830 98.93 100.00 (MeH)+ 1
600.1003 600.1009 098 81816 2w 236 ( 1
601.1033 601.1038 087 13869 5.43 580 (Met)+ 1
602.1067 0.19 1872 0.73 024 (MaH)+ 1
619.0810 619.0815 .75 115690 95.80 9%.76 (MeNa)+ 1
6200839 620.0847 - w5 30.95 R48 (MeNa)+ 1
6210794 621.0799 085 120767 100.00 100.00 (MaNa)+ 1
6220821 622,008 -118 %341 30.09 R3S (MeNa)+ 1
6230844 623.0858 224 7433 6.15 s71 (MeNa)+ 1
6350552 635.0554 04 8299 90.13 9044 (MeK)+ 1
636.0582 636.0586 083 18747 28.98 3037 (M+K)+ 1
6370535 637.0538 054 4681 100,00 100.00 (MeK)+ 1
638.0563 638.0568 068 19686 30.43 24 (M+K)+ 1
639.0558 639.0554 0567 7218 1116 12.16 (MaK)+ 1
640.0556 640.0567 -1.80 018 ERF) 2, (MeK)+ 1
x10b JOPd 1: €30 H24 B F3 N2 03; 0.214: + Scan (rt: 0.181-0.214 min, 3 scans) LLQ-10.4
1 W
25
225
2
1757
1.5 6210794
1257 (M+Naj+
1 637.0535
075+ (MK}
=] I |
-
uj',, . 1 IJJ.IIu..l... .I;.:.L..ll.l|.....|||“Jn . ....|u|l._ T
T T T T T T T T T T T T T T T T T T T T T T T T T
%96 598 600 602 604 606 608 610 612 614 616 61 620 622 624 626 68 60 612 634 63 638 60 62 64
Counts vs. Mags-to-Charge (mvz)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lonSpeces 2
597.0992 597.0095 061 255553 100,00 9%.75 (Met)s 1
598.1021 598.1028 -109 #5199 1334 249 (MeH)+ 1
509.0977 599.0060 049 252830 98.93 100.00 (MaH)+ 1
600.1003 600.1009 098 81816 n® 3% (Mer)+ 1
6011033 6011038 087 13869 5.43 s80 (M+H)+ 1
602.1068 602.1067 0.19 1872 0.73 074 (MeH)+ 1
619.0810 619.0815 075 115690 95.80 %.76 (MaNa)+ 1
6200839 620.0847 123 e 30.95 3248 (MeNa)s 1
6210794 621.07% 085 120767 100.00 100.00 (MeNa)+ 1
6220821 622.0828 -1.16 36341 30.09 235 (MaNa)+ 1
6210844 623.0858 224 7433 6.15 s (MeNa)+ 1
635.0552 635.0554 034 58299 90.13 9044 (MeK)+ 1
6360582 636.0586 063 18747 8.9 3037 (MeK)+ 1
637.0535 637.0538 0354 64681 100.00 100.00 (M+K)+ 1
638.0563 638.0568 0.68 19686 30,43 244 (MeK)+ 1
639.0558 639.0554 0567 7218 1116 1216 (M+K)+ 1
640.0556 640.0567 -1.80 2018 ERH 28 (MeK)+ 1
Tassruriter QUalatVve Analyss Fage 1 of 1 Generated ot 9:04 PM on /172022
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MS spectra of 3la

S81

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C30 H24 Br F3N203
Compound Spectra
yag* JOpd 1: C30 H24 Br F3 K2 O3; 0.907: + FBF Spectrum (rt: 0.791-0.990 min) LLQ-9.4 Subtract
5970006 599.0979
457 (MeH)+  (MeH)+
pa
354 619.0815  621.0799
bR (MeNa)+  (MeNa)+
25
H 5981026 | 600.1006
154 M)+ | Ohine 6200845 | 6220829
gl (Meta)s | (MeNa)+
601.1029
. i
. T T T T T T T T T T T T L T T T T T T T T ¥ v T T T T L] T
596 597 598 S99 600 €01 602 603 604 605 606 607 608 609 610 611 612 613 614 615 616 617 618 619 60 621 62 623 624 625 6%
Counts vs. Mass-to-Charge (m/2)
Spectrum Peaks
m/z m/z (Cakc) Diff (ppm) Abund Height %  Meight % (Calc)  lTon Specles  Z
557.096 597.0995 0.20 42059 100.00 96.75 (Mek)e 1
596.1026 598.1028 0.20 13880 3.0 3249 Mok 1
$9.0979 599.0980 047 41789 %336 100.00 (MeH)> 1
£00.1006 600.1009 044 14077 347 3236 (MeH) 1
6011029 601.1038 148 =32 am 580 MeH)- 1
6021077 602.1067 178 197 047 074 (MeH)s 1
619.0815 619.0815 0.01 30024 100.00 9676 (Meda)+ 1
6200845 620.0847 031 9883 nw 248 (Meda)s 1
621.0799 621.0799 0.04 30021 9.9 10000 (MedNa)s 1
6220829 622.0828 0.02 9794 ne 3235 (MeNa)s 1
wag* Jopd 12 C30 24 B F3 N2 03; 0.907: + Scan (1t: 0.791-0.990 min, 13 scans) LLQ-9.d
&
o
&
5 597.0996 599.0979
(MeH)+  (MH)+
+ 619.0815 6210799
o o (MeNaye
pu
,.
o
96 597 598 599 600 60! 602 603 604 605 606 607 608 609 610 611 612 613 614 615 616 617 618 619 60 &1 62 63 624 &5 &%
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
m/z m/z (Cakc) DIff (ppm) Abund Height %  Height % (Calc)  lTonSpecies  Z
597.096 597.0995 0.20 42059 100.00 9.75 (et 1
98,1026 598.1028 0.20 13880 13.00 3249 (Met)e 1
$99.0979 599.0980 0.17 41789 99.36 100.00 (Mab)e 1
600.1006 €00.1009 044 14077 1T 236 (MeH)e 1
013029 6013038 148 »1 e 5.80 (Met)e 1
602.1077 602.1067 178 197 047 074 (MeH)e 1
619.0815 619.0815 0.01 30024 10000 9676 (MeNa)+ 1
6200845 620.0847 031 5883 1% 248 (MeNe)+ 1
8210799 621.0793 0.04 30021 2299 10000 (MsNe)s 1
220829 622.0828 0.02 o734 28 235 (M) 1
Visssrter Qualtative Analyss Page 1ol T Generated at 2:30 AM on 42273000



MS spectra of 3ma

Custom Workflow Report Agilent
Compound Details
€pd. 1: €31 H24 F6 N2 03
Compound Spectra
e |Cpd 1 C31 H24 F6 N2 O3; 0.105: + FBF Spectrum (rt: 0.089-0.105 min) LLQ-8.d Subtract
E SE7.1772
M)+
N
2.5
1_ 608.1588
(M-+Ha)
15
"
051 S
o 1 I |
T T

T T T T T T T T T T T T T T
586 588 520 592 554 596 58 600 602 04 606 608 610 612 614 616 618 620 622 624 626 628 630 632

Counts vs. Mass-to-Charge (miz)

Spectrum Peaks
mjz mjz (Calc) Diff (ppm) Abund Height % Height % (Calc)  Ion z
S87.1772 S87.1764 13 31107 100.00 10000 (M+H+ 1
58,1801 588.1796 a7 106910 X510 3466 (M+H+ i
589.1832 589.1827 091 0059 647 644 (M+HH 1
550.1821 590.1856 582 2818 0.50 0.B5 (M+H 1
609.1588 609.1583 s 1668291 100.00 100.00 (M+ha)+ 1
610.1620 610.1616 0.62 SSE04 1316 34685 (M+ha)+ 1
611.1657 611.1646 185 10917 649 644 (M+ha)+ 1
B25.1326 625.132% 61 24@ii 100,00 100.00 () i
E6.1361 626.1385 a8 E21S I JEE () 1
£27.1330 6271342 -1.98 nn 13 1366 (M 1
628.1326 628.1356 4.8 613 247 135 (M) 1
wp0® JCed 1z C31 H24 Fé N2 O3; 0.106: + Scan (rt: 0.089-0.105 min, 2 scans) LLO-8.d
4 seom
(MH)+
.
257
. 609,
[H+Naj+
1.57
i
1326
F 1]
" | | [P | 1 L I L Il . |
T T T T T T T T T T T T T T T T T T T T T T T T
586 588 520 552 554 596 Sa8 600 602 604 606 608 610 612 614 616 618 620 622 624 626 628 630 632
Counts vi. Mass-ta-Charge (miz)
Spectrum Peaks
mjz mjz (Calc) Diff (ppm) Abund Height % Height % (Calc)  Ion z
S87.1772 S87.1764 13 31107 100.00 10000 (M+H+ 1
58,1801 588.1796 a7 106910 X510 3466 (M+H+ i
589.1832 589.1827 091 0059 647 644 (M+HH 1
550.1821 590.1856 582 2818 0.50 0.B5 (M+H 1
609.1588 609.1583 s 1668291 100.00 100.00 (M+ha)+ 1
610.1620 610.1616 0.62 SSE04 1316 34685 (M+ha)+ 1
611.1657 611.1646 185 10917 649 644 (M+ha)+ 1
B25.1326 625.132% 61 24@ii 100,00 100.00 () i
E6.1361 626.1385 0.a8 [:+5 19 I JEE (HH)+ 1
£27.1330 627.1342 -1.98 nn 13 13166 () 1
628.1326 628.1356 -4.83 613 247 135 (M 1
=3 Aralyss FageTaf 1 Generated ot 2-32 A on 4 20 022
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MS spectra of 3na

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C31 H27 F3 N2 04
Compound Spectra
cug® [Epd 12 C3LH2T F3 N2 O4; 0.501: + FBF Spectrum (rt: 0.501-0.584 min) LLG-16.d Sublract
545.1998
6] [M+H)= F3C o
; 5711819
= HN ,Me [Mha)+
. MeO Bn
. I 5=
550.2030 N 5721610
] M)+ Bn (M+ha)+
1 551.2062
(M+H)+
o |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
546 549 550 551 552 553 554 555 5% 557 G5B 550 560 561 562 563 564 565 G566 567 S6B S69 S0 571 572 SO S04 S5 56 57
‘Counts vs. Mass-to-Charge (myz)
Spectrum Peaks
mfz mjz (Calc) Diff (ppm) Abund Height %  Height % (Calc)  Ton z
549.1998 545.1996 0.36 56027 100.00 100.00 (M+H)+ 1
550.2030 S550.2028 0.7 18008 3214 3473 (M+H)+ 1
5512062 551.2058 079 3524 6.29 667 (M+H)+ 1
S7LIEID STLIEIS 0.56 44062 100.00 100.00 (M+Ma)+ 1
STZ1E10 STL1E4E -6.55 19238 4273 3472 (M+Ma)+ 1
gt JEpd 12 C31HZT F3 N2 O4; 0:901: + Sean (rt: 0.B01-0.964 min, 12 scans) LLQ-16.4
545.1998
Ly [M+H}+
5711819
=7 (M+ha)+
pu
a 572 110
550.2030
+ (M+H)+ (M+fig)=
1 551.2062
" ] IR
J 1| Y W PO AW I SPRRSRURRPURN N ISP 1 P T P
T T T T T 1 I T T L} 1 T T T 1 I 1 1 T 1 ! I L) L} 1 T T T L I
S4B 549 550 551 552 553 554 555 55 557 G558 550 S60 S61 562 563 S64 565 566 567 S6B 569 50 571 SM2 SO3 574 S5 506 57
Counts va. Mas-to-Charge (fifz)
Spectrum Peaks
mfz iz (Cale) Diff (i) Abund Height %  Height % (Cale)  Ton Species z
5491998 545.1996 0.36 55027 100.00 100.00 (M+H)+ 1
550.2030 5502028 037 18008 3214 3473 (M+H)+ 1
5512062 551.2058 079 3524 6.29 667 (M+H)+ 1
STLIEIS STLIBIS 0.66 44062 100.00 100.00 (M+Ma)+ 1
ST21B10 ST2.1B48 -6.59 19238 42.73 3472 (M+Ma)+ 1
MassHuriler Quakitative Analysis Page 1of 1
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MS spectra of 3o0a

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C31 H27 F3 N2 04
Compound Spectra
x10°% JCpd 1: C31 H27 FI N2 04; 0.231: + FBF Spectrum (1t: 0.264-0.380 min) LLQ-28.¢ Subtract
o e R o
!
Ly
51
4
Ly
4 587.1553
1 i ' ‘"‘f"

Counts vs. Mass-to-Charge (mV2)
Spectrum Peaks
m/z m/z (Calc) Dt (ppm) Abund Height %  Height % (Calc)  lon Species z
549.1998 549.1956 051 757256 100.00 100.00 (MeH)+ 1
550.2030 550.2008 034 2499121 3290 3473 (MeH)+ 1
551.2056 551,2058 .39 769 59 667 (MaM)+ 1
552.2086 552.2086 0.03 6303 083 092 (MeH)+ 1
s7.1817 5711815 041 792780 100.00 100.00 (MeNa)+ 1
5721849 572.1848 021 274659 3455 un (Mera)s 1
573.1877 5731877 0.01 51065 644 667 (M+Na)+ 1
574.1900 574.1906 .97 6765 0s8s 09 (Madia)s 1
575.1910 575.1933 409 879 011 o010 (M+Na)+ 1
587.1553 587.155% 018 0701 100.00 100.00 (MeK)+ 1
588.1586 $88.1587 an 24685 3491 873 (MeX)+ 1
589.1586 589.1575 193 9009 2.4 1389 (MeK)+ 1
590.1596 590.1589 128 2361 kS 343 (Mex)+ 1
x10® |Cpd 1: C31 H27 F3 N2 O4; 0.231: + Scan (rt: 0.264-0.380 min, 8 scans) LLQ-28.4
=l 5711817

- 5(’“"}3? (MeNa)+

P

69

5

&

£

" e

ol ! . 1 1 (N f ' . I ﬁ N

T M T T 1 10 1 T ! 1 1 L 1 ! ! L} 1 T 1 € ' T
548 550 552 54 556  ss8 560 562 64 566 568 s sn 574 576 578 S80 82 584 S86  s88 550
Counts vs. Mass-to-Charge (mz)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height % Height % (Calc)  lon Species z
549.1998 549,1996 0.51 757256 100.00 100.00 (MeH)+ 1
550.2030 550.2028 834 249121 3290 3473 (MeH)+ 1
551.2056 5512058 .39 44769 591 667 (Mar)+ 1
552.2086 552.2086 0.03 6303 083 0.92 (M+H)+ 1
s7.1817 5711818 oM 792780 100.00 100.00 (MaNa)+ 1
5721849 5721848 021 274659 3485 3an (MaNa)+ 1
573.1877 s13.1877 o0 51065 644 6.67 (M+Na)+ 1
574.1900 574.1906 297 6765 085 092 (Mena)s 1
5751910 5751933 409 879 011 0.10 (M+da)+ 1
5871553 587,155 0.18 70701 100.00 100.00 (MeK)+ 1
588.1586 588.1587 L1 24685 3491 3473 (M+K)+ 1
589.1586 589.1575 193 9009 7M™ 1349 (MeK)+ 1
590.1596 590.1589 128 2361 3 343 (MeK)+ 1
ViassHunter Quaitative Angiysis Page1dd 1 Tenerated at 1:10 AM on 117132022
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Custom Workflow Report

MS spectra of 3pa

Agilent

Compound Details
Cpd. 1: C31 HZ7 F3N2 03
Compound Spectra

x1p® JCpd 1 C31 H2F F3 NE O3; 0.889: + FBF Specinm (rt: 0.789-0.989 min) LLG-12.d Subtrac

k 5132048
1 MM+
.5
[
0.7
D]
.5
T34 2081
4] MEH}+
.
0.2 5352111
0.1 (MHH)+
o i

SE6 1001

{Mehia)+
557.1058
=

512 531 Sl SIS 53 SN

S19 S0 SAI B2 543 44 A6 546 547 S4B 549 SS0 S 682 583 554 G55 566 GG) 650 SS9 660 G6L 562
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
miz mjz {€alc) Diff (ppm) Abund Height % Height % (Calc)  lon Species  Z
5132048 112047 0.3 47366 100.00 100,00 (M} 1
534.2081 534.207% 038 12648 15 T (M) 1
s1.2111 5152108 FE 6469 664 645 (M) 1
5551870 5551865 wn 67999 100,00 1000 (MeNal 1
556.1901 S56.1898 a0 212 28 MR (MeNap 1
557.1088 557.1800 53 4842 13 645 (Mehap 1
105 JCpd 1: C31 H2F F3 MZ O3; 0.889: + Scan (i 0.785-0.58% min, 13 scans) LLQ-12.d
E 5132048
1] (M
n.er]
o] S58.1870
0.7 (Mehia)=
.6
:5— 534 2081
M (M+H)+ 556.3001
0.+ {M+hia)+
bl | st | 5571958
1] THy- vy
Al M . e g g |
[ P S m— — L — —rt i 1 1T T T T T T T T T T T T T T T T
S22 S31 SM S35 536 SW SH S0 Sl SA2 SA3 S44 S 46 SA7 SMB 549 SSD SS1 552 G531 554 565 S66 557 S50 SS9 SGO AL 562
Counts vs. Mass-to-Charge ( miz)
Spectrum Pesks
miz mjz {Calc) Diff (ppm) Abund Height %  Meight % (Cak)  lon Species 2
5132048 5132047 FE 97366 100.00 100,00 [ 1
534.2081 £34.2078 03 12648 ey W0 (M) 1
§15.2111 5152109 (e 6460 [ 645 (M} 1
5551670 555, 1866 on G755 100.00 10000 (MeNak+ 1
556.1901 556.1858 040 212 25 MR (MeNap 1
557.1958 557.1900 53 4942 727 645 (MeNap 1
=Snter Cualkative Analyss Fage 1af 1 Tenerated at 2:LF AM on 420 1002
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MS spectra of 3qa

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C32H29 F3N203
Compound Spectra
Jag® JCpd 1t €32 H29 F3 N2 03; 0.192: + F&F Specrum (1t 0.1430.192 min) LLQ-4.d Subtract
. e

ool W

0.8

o

0.6 Me

0.5

i g orivg

0.2

0.1

o L | ;

T | S S B PR P |
546 548 550 552 554 556 558 560 562 564 566 S68B S0 572 574 576 S”8

s80  s&2
Counts vs. Mass-to-Charge (miz)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lon Specles 2
547.2199 547.2203 089 830104 100.00 100.00 (MeH)+ 1
548.2234 548.223% 021 204391 3546 35.80 (MaH)+ 1
549.2260 549.2266 -1.03 50994 614 684 (M4+H)+ 1
5502289 550.2295 -110 6975 0.64 092 (M+H)+ 1
569.2019 569.2022 056 906449 100.00 100.00 (Meha)s 1
570.2054 570.2055 -0.20 309395 EoRE) kLY, (Meta)s 1
571.2009 571.2086 -1.07 56075 619 683 (M4ra)+ 1
5722113 5722115 031 7156 0m 092 (M+ra)+ 1
585.1762 S45.1762 0.06 220830 100.00 100.00 M)+ 1
586.1792 5861794 -0.36 1176808 »n 3580 MeK)+ 1
587.1784 5871783 021 39781 2.9 1405 (M+K)+ 1
588.1795 $88.179 o2 9833 306 350 MK+ 1
$89.1621 $89.1819 038 1761 0.55 059 (MeX)+ 1
590.1644 590.1844 012 £ 0.0 007 (MeK)+ 1
x10® JCpe 1: C32 H29 F3 N2 03; 0.192: + Scan (1t: 0.143-0.192 min, 4 scans) LLQ-4.d
4 iz
547.2199

0.9 (MeH)+

0.8

0.7

0.6

0.5 -

.1

o> "

0.2

0.1

o b Lt L P I P T T 1 Ly, | l.
T T T T T T T T T T T T T T T T T T T T T T T T T
546 S48 S50 552 S54 556 558 560 562 564 566 S68 S0 572 S74 576 S8 580 S8 584 586 588 S90 S92 594
Counts vs. Mass-to-Charge (mVz)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lon Species z
547.2199 547.2203 069 830104 100.00 100.00 (MaH)+ 1
5482234 548.2236 021 294391 3546 3580 (M4H)+ 1
5492260 549.2266 -103 50994 614 684 (M4H)+ 1
5502289 550.2295 -110 6975 0.64 092 (MeH)+ 1
569.2019 569.2022 0.56 906449 100.00 100.00 (Meta)e 1
570.2054 570.2055 -0.20 309395 EoRE) 3879 (MeNa)s 1
5712079 571.2086 -1.07 56075 619 683 (M+a)+ 1
5722113 $722115 a3 7156 0.7 092 (M+1a)+ 1
585.1762 85,1762 -0.06 20930 100.00 100.00 M)+ 1
586.1792 586.179¢ -0.36 117808 »n 3580 M)+ 1
587.1784 5871783 021 39781 1.4 1405 (M+K)+ 1
588.1795 $88.1796 02 9833 306 150 (M+K)+ 1
589.1821 589.1819 0 1761 0.55 059 (MeK)+ 1
590.1844 500.1844 o2 34 010 007 (MeK)+ 1
iassHunter Qualtaive Analysis Page 1F 1 Generated at 9:30 PM on &/1/2022
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MS spectra of 3ab

Custom Workflow Report

Compound Details
Cpd. 1: C31 H27 F3N203
Compound Spectra

x10f_JOpd 1: 31 H27 F3 N2 03; 0.108: + FEBF Spectrum (it 0.091 min) LLQ-17.d Subtract

533.2046
' 3 (M+H)+

06 555.1870
054 (MeNa)+

SR 534 5% 538 S0 S92 544 546 S48 S50 552 554 S5 S5B SE0 S62 S64 566 568 S0 52 SM S
Counts vs. Mass-to-Charge (m/z)

Spectrum Peaks
m/z m/z (Calkc) Diff (ppm) Abund Height %  Height % (Calc)  Ion z
533.2046 5332047 0.05 951190 100.00 100.00 (MeH)+ 1
534.2080 534.2079 017 312435 285 a0 (MaH)» 1
535.2108 5352109 0.17 58263 613 645 (MeH) 1
555.1870 555.1866 on 456690 100.00 100.00 (MeNa)+ 1
556.1897 556.1898 0.19 143636 3145 3468 (MeNa)+ 1
$57.1931 557.1929 0.39 31059 6.80 645 (MeNa)s 1
5711599 571.1605 -1.16 39104 100.00 100.00 (M4K)+ 1
573.1604 §73.1625 -3.62 13165 1367 1367 (M4K)+ 1
x10f_JCpd 1: C31 H27 F3 N2 03; 0.108: + Scan (rt: 0.091 min) LLQ-17.d
533.2046
] MM
0.5
0.5
0.7
wosdl 555.1870
0.5 (MaNa)+
0.4
0.39
0.2
1.1599
0.1
P [ " l. L (u‘ln.l " N "
3 5 ¥ T T T T T T T T T T T T T T T T T T T T
2 534 536 538 540 542 544 546 548 550 552 554 556 5s8 S60 562 564 566 568 570 £724 574 576
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  Ion Species z
533.2046 533.2047 0.05 951190 100.00 100.00 (MeH)+ 1
534.2080 5342079 0.17 312438 s ¥ (MeH)+ 1
5352108 5352109 .17 58263 6.13 6.45 (M+H)+ 1
555.1870 555.1866 on 456690 100.00 100.00 (MeNa)e 1
556,1897 556.1898 0.19 143636 3145 3468 (MeNa)s 1
557.1931 557.1929 039 31059 6.80 645 (MeNa)e 1
571.1599 571.1605 -1.16 9104 100.00 100.00 MK+ 1
573.1604 §73.1628 -8 13168 167 1367 (MeK)+ 1
iassHunter Qualitative Analysis Page 1of 1
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MS spectra of 3ac

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C31 H27 F3 N2 03
Compound Spectra
x10% |Cpd 1: C31 H27 F3 N2 03; 0.113: + FBF Spectrum (rt: 0.096, 0.130 min) LLQ-18.8 Subtract
T ne 5551850
1.2 (e (MeNa)+
&
0.6
0.67
0.4
0. ‘
o ! 1

T T T T T T T T T T T T T T T T
R 534 S36 538 540 542 544 546 S48 S50 SS2 554 556 S58 560 62 %64 %66 S58 50 S22 0 SM  S% 5%
Counts vs. Mass-to-Charge (m/z)

Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lon Species z
5332043 533.2047 -0.75 1249956 100.00 100.00 (MeH)+ 1
5342077 534.2079 €036 406279 n% “n (MeH)+ 1
5352102 535.2109 -1.42 nes1 571 645 (MeH)+ 1
5362131 536.2138 <141 9869 0.7 0.85 (MeH)+ 1
555.1860 555.1866 -1.09 1229229 100.00 100.00 (MeNa)+ 1
556.1895 556.1898 0.64 404334 2 3468 (MeNa)+ 1
557.1921 557.1929 -148 nns 591 645 (MeNa)+ 1
558.1950 558.1958 -134 9147 074 0.85 (MeNa)+ 1
5711607 571.1605 032 74153 100.00 100.00 (M+K)+ 1
5721640 572.1638 036 24006 3y & (M+K)+ 1
5731623 573.1625 -0.40 8471 1.4 1367 (M+K)+ 1
574.1649 5741639 11 2420 32 33 (M+K)+ 1
xio® |Cpd 1: C31 H27 F3 N2 03; 0.113: + Scan (rt: 0.096, 0.130 min, 2 scans) LLQ-18.d
q 5332043 555.1860
i3 (MeH)+ (MaNa)+
14
0.8
0.6
0.44
0.2 571.1607
Max)e
ok il L 1yl i R
T T T T T T T T T T T T T T T T T T T T T T T
512 534 53 538 540 542 544 546 S48 550 552 554 556 558 560 562 564 S66 S68 S50 522 S5M 5% S®
Counts vs. Mass-to-Chaege (my2)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lon Speces 2
533.2043 533.2047 £0.75 1249956 100.00 100.00 (MeH)+ 1
5342077 534.2079 036 406279 %0 an (MeH)+ 1
5352102 535.2109 -1.42 71651 571 645 (MeH)+ 1
5362131 $36.2138 -141 56859 0.9 085 MeH)+ 1
555.1850 555.1865 <1.09 1229229 100.00 100.00 (MeNa)e 1
556.1895 556,1898 0.64 404334 n» 3468 (MaNa)+ 1
§57.1921 557.1929 -1.48 nns 591 645 (MeNa)+ 1
558.1950 558,1958 134 9147 0.74 0.85 (MeNa)+ 1
5711607 571.1605 032 74153 100,00 100.00 MK+ 1
572.1640 572,1638 036 24006 Ry un MeK)+ 1
5731623 5731625 -0.40 8an ua 1367 MeK)+ 1
574.1649 574.1639 i 2420 3.2% 13 M+K)+ 1
ViassHunter Qualiative Analyss Pageiof 1

S88



MS spectra of 3ad

Custom Workflow Report  Agilent
Compound Details
Cpd. 1: €31 H27 F3 N2 04
Compound Spectra
’w!_ {Cpd 1: C31 H27 F3 N2 O4; 0.108: + FBF Spectrum (rt: 0.091-0.108 min) LLQ-#4.d Subtract
221 v FsC o] OMe
. 2
18] G HN M}@
1.4 m
0.8 N
0.6+ Bn
0.4
0.2 1 | sfg"*l’s?

S8 5% %2 54 5 S5 %60 S %64 %6 S8 S S;2 SM 5% S/ SB) SB2 SB4  SB6 S8 SW  5W
Counts vs. Mass-to-Charge (m)'z)

Spactrum Peaks
m/z m/z (Cale) Diff (ppen) Abund Helght %  Height % (Calc)  lomSpecles  Z
540.2004 540.1996 150 161291 100.00 100.00 (MeH)+ 1
550.2034 550.2026 L1 54645 888 Mumn (MH)+ 1
S51.2064 5512058 113 10644 6.60 657 (MsH)+ 1
5522094 5522086 135 1491 092 092 (MeH)+ 1
5711825 571.1815 170 207364 100.00 100,00 (MeMa)e 1
571185 5721848 1.44 G400 347 amn (MeMa)s 1
5711888 5731877 193 12746 615 667 (Meba)s 1
5741906 574.1906 0.05 1875 0.90 052 (Mada)e 1
587.1558 587.1555 0.66 441 100.00 100,00 (MeK)+ 1
SBA.1603 588.1587 2.7 1709 24 47 (MeK)+ 1
589.1601 589.1575 441 a4 062 1199 (MeB)+ 1
x10°_JCpd 1: 31 H27 F3 12 04 0.108: + Scan (rt: 0.091-0.108 min, 2 scans) LLO-44.4
STL1R0S
224 {M+Na)+
1_:: £49. 2004
16 (MeH}=
1.4
1.2
1
0.8
057
0.4 |
5 | T | i [
T T T T T T T T T r T T T L) T T T T T
S48 S50 552 554 556 558 S0 0SB 564 S66 S8 S0 572 5P SP6  SPB S0 SH2  SB4
Counts vs. Mass-to-Charge (myz)
Spectrum Peaks
mjz m/z (Calc) Diff (ppm) Abund Meight %  Height % (Cakc)  Ion Species z
5492004 549.1996 1.50 161291 100.00 100.00 (MsH)s 1
5502034 5502028 1 s4645 1388 ETR ] (MeH)+ 1
5512064 5512058 113 10644 660 667 (MeH)+ 1
5522004 552.2086 1.35 1491 0.92 052 (MH)+ 1
57TL1B2S 571.1815 L.70 207364 100.00 100,00 (M+Ma)s 1
572185 5721848 144 G409 n4 un (M+Ma)s 1
s73.1888 571.1877 1.93 12746 6.15 667 (MeMa)e 1
574.1906 574.1906 0.05 1875 0.90 092 (Meba)s 1
587.1558 547.1585 066 4241 100.08 100,00 (M) i
588.1603 5881587 7% 1799 2.4 un (B s 1
589.1601 589.1575 441 78 062 1389 (MeK)+ 1
Header
Data
Tage 1ol T Tenerated ot 246 AM on 171172003
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MS spectra of 3ae

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C30 H24 F4 N2 03
Compound Spectra
w10F |CPd 12 C30 H24 F4 N2 OF; 0.10: + FBF Spectrum (rt: 0.093-0.126 min] LLQ-19.d Subiract
T 537.1802
11 {M+H)+ F3C o
0.5 % "
or HN j@
0.6
0.5 @\ 00
| N
0.3 Bn (533_-'2??
027 539.1863
- = BT

T T T T T 1 T 1 T T T T T T T T T T T T T T T T T T T T T T T T
535 537 538 539 540 541 542 543 544 545 546 547 S4B 549 550 S51 552 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567

WCounts. ve. Mass-to-Charge (m/z)

Spectrum Peaks
mjz m/z (Cale) Diff (ppm) Abund Height %  Height % (Cale)  Ion Species 2
537.1802 537.17% 114 967172 100.00 100.00 (M+H)e 1
538.1835 538.1828 128 303638 3139 1358 (M+H)= 1
539.1863 530.1858 082 0820 5.25 6.08 (M+H)+ 1
540.1898 540.1887 198 5759 0.60 078 (M+H)+ 1
559.1620 559.1615 0.76 176686 100.00 100.00 {M+Na)+ 1
560.1650 5601648 0.44 59109 3345 3357 {M+Na)+ 1
S561.1677 S551.1678 -0.14 10244 5.80 6.07 {M+Na)+ 1
562.1677 562.1707 -533 1854 1.06 0.78 {M+Na)+ 1
1gf [FPd 1: C30 K24 F4 N2 03; 0.108: + Scan {rt: 0.093-0.126 min, 3 seans) LL-19.4
9 537.1802
. MH)+

0.9

0.5

0.7

0.6

0.5

o |

0.3 559.1620

ol 539.1863 b J—

0.1 (M+H}+

o A1 1 |- . | (M+Nah+ .

E-
ES"-
g4
&4
g

T— T T 1 T 1 T T T T T T — T T T T T T T 1 T T T T T 1T
535 537 538 539 40 541 542 543 34 45 546 547 S4B 49 550 551 552 353 584 355 5356 557 558 559 560 561 562

Counts vs. Mass-to-Charge (m/z)

Spectrum Peaks
mjz mz (Calc) Diff (ppm) Abund Height %  Height % (Cale)  Ion z
537.1802 5371756 114 967172 100.00 100.00 [M+H)= 1
538.1835 S38.1828 128 303638 3139 3358 (M+H)= 1
539.1863 S39.1858 08z 50820 5.35 .08 (M+H)= 1
5401898 S40.1887 198 5755 0.50 0.78 {M+H)= 1
559.1520 550.1615 076 176686 100.00 100.00 (M+Na)+ 1
S60.1650 S50.1648 D44 9109 3345 3357 (M+Na)+ 1
5611677 S51.1678 -0.14 10244 5.80 6.07 (M+Na)+ 1
S62.1677 S52.1707 -533 1854 106 0.78 (M+MNa)+ 1

Fage Tod T Terated at 2
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MS spectra of 3af

Custom Workflow Report

Agilent

Compound Details
Cpd. 1: C30 H24 C1 F3 N2 03
Compound Spectra
x10° JCPd 1: €30 H24 O F3 N2 03; 0.191: + FBF Spectrum (1t: 0.2250.241 min) LLQ-21.d Subtract
4 ssism
MaH)e
0.9
0.6+
0.7
ed 5751323
os] L
Mk
o (MeH)s
0.1 5911055
0.1
| 17
b T T T T 1 T L T L) T T 1] 1 |
552 554 556 538 560 %A 566 S0 s 54 B0 592 594 6 98 600
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
m/z m/z (Caic) Diff (ppm) Abund Height %  Height % (Calc)  lonSpecies 2
553.1500 553.1500 .01 924458 100.00 100.00 (M+H)+ 1
554.1533 5541533 .01 288363 n19 n.58 (MeH)+ 1
5551485 555.1488 -0.02 316246 »a »or M+H)+ 1
556.1508 556.1509 0.4 93362 10.10 ne (M+H)+ 1
557.1528 557.1537 -1.53 17738 192 202 (MH)+ 1
5751323 5751320 0.57 Q24342 100.00 100.00 (MeNa)+ 1
5761358 576,132 0.98 13305 41 (M+Na)+ 1
577.1305 577.1305 0.02 14133 131 307 (M+Na)+ 1
5781331 5781329 0.3¢ 42062 9.91 ns (M+Na)+ 1
5791355 579.13% 0.14 8025 189 2 (MeNa)+ 1
91,1085 591.109% 0.7 61998 100,00 100.00 (MeK)+ 1
592.1081 592.1092 0.14 20432 2.9% nss (M+K)+ 1
593.1035 593.104¢ -1.55 26998 455 529 (MK 1
594.1063 594.1069 -1.03 8530 13.7%6 1835 (MeK)+ 1
595.1063 595.1058 130 7 M an (M+K)+ 1
596.1077 596.1067 ] 614 0.99 L9 (MK} 1
a0t Joe 1: ©30 1424 O F3 N2 03; 0.191: + Scan (1t 0.225-0.241 min, 2 scars) LLQ-21.8
1 smusm
MaH)+
0.5
0.5
0.7
0.6+
057 s
(M+ta)+
555.1485
L2 (TN
0.3
577.1305
ar M+Na)+ 5911055
0.1
o |, " " | 1 l ' 1 | PP l J.
T T T T T T T T T T T T T T T T T T T T T T
552 55 S5 S8 560 564 566 S0 S;2 S/ 5% S/ SB0 S82 S84 586 SB8 90 532 594 596 S8 600
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
m/z m/z (Caic) Diff (ppm) Abund Height %  Height % (Caic) Ion Species z
553.1500 553.1500 -0.01 924458 100.00 100.00 (MeH)+ 1
5541533 554,1533 0.01 288363 n B (MeH)+ 1
555.1485 535.1486 .02 316246 21 B (M+H)+ 1
556.1508 556.1509 0.4 93362 1010 ns (M+H)+ 1
557.1528 557.1537 -1.53 17738 192 2.0 (M+H)+ 1
5751323 575.1320 0.57 2432 100.00 100.00 (M+Na)+ 1
576.1358 5761352 0.98 133305 3r41 ns (4+Na)+ 1
577.1305 5771305 0.02 141336 131 307 (M+Na)+ 1
578.1331 5781329 0.34 42062 9.91 ns (M+Na)+ 1
579.1355 579.135% 0.14 8025 189 202 (M+Na)+ 1
591,105 591.1059 0.74 61996 100.00 100.00 (M+K)+ 1
592.1081 592,102 .14 20432 2.9% nss (M+K)+ 1
593.1035 593.1044 -1.55 26998 855 529 (MK} 1
504.1063 594,1069 -1.03 8530 13.7%6 0 (MeK)+ 1
95,1063 95,1055 130 17 174 an (MK 1
596.1077 596.1067 LR 614 0.9 109 (MK} 1
MassHunter QuLative Analysis Page 1F 1 Generated o 2:32 AM on 4/22/2022
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MS spectra of 3ag

Custom Workflow Report - Agilent
Compound Details
Cpd. 1: C30 H24 CI F3 N2 03
Compound Spectra
x10* iCpd 1: (30 H24 O F3 N2 03; 0.906: + FBF Spectrum (rt: 0.790-0.989 min) LLQ-20.d Subtract
-1 S5s3.asm
(MeH)+ o
5
575.1343
) (M+Na)s
ko 555.1486
(MaH)+
b 577.1351
(™
1 591.1063
] . I o
v T T T T T T T T T T T T T T T T T T T
S52 554 S5 S58 560 562 S64 566 S68 SN §74 5% 578 S80 582 S84 S86 SB8 590 S5 5S4 596 598

Spectrum Peaks

m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lon z
$53.1502 553.1500 039 62205 100.00 100.00 (MeH)+ 1
5541534 5541533 028 19713 369 3158 (MeH)+ 1
555.1486 555.1486 002 217 35,65 3807 (MeH)+ 1
$56.1516 556.1509 116 6497 10.44 1182 (M+H)+ 1
5571539 557.1537 03 1829 294 202 (MaH)+ 1
575.1343 575.1320 398 36214 100.00 10000 (MeNa)s 1
572.1351 5771305 791 2213 B2 3807 (MeNa)+ 1
5911063 591.1059 063 754 100.00 10000 (MeK)+ 1
5921090 92,1002 o3 138 %29 nss (MeK)+ 1
5021048 53,1044 07s 1992 53.07 45.29 (MeK)+ 1
504,1063 594,1069 09 7% 1269 1295 (MeK)e 1

x10° JOpd 1: C30 H24 O F3 N2 03; 0.906: + Scan (rt: 0.790-0.989 min, 13 scans) LLQ-20.d

Counts vs. Mass-to-Charge (myz)

Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lonSpecies  Z
5531502 553.1500 039 62205 100.00 100.00 (MeH)+ 1
554,153 554,1533 028 19713 .69 33.58 (MeH)e 1
555.1486 555,1486 002 2174 .65 3807 (MeH)+ 1
556.1516 556,1509 116 6497 10.44 11.52 (MeH)+ 1
552.1539 557,1537 01 1829 294 202 (MeH)e 1
575.1343 575.1320 398 36214 100.00 10000 (MeNa)e 1
5721351 5771308 791 12213 nn2 3807 (MeNa+ 1
5911063 591.1059 063 1754 100.00 100.00 (MeK)+ 1
592.1090 5921092 0 1362 3%.29 3358 (MeK)+ 1
503.1048 503.1044 07s 1992 53.07 4529 (M+K)+ 1
5041063 504.1069 09 47% 1269 1395 (MeK)+ 1
Massurter Quakatve Anaysis Page 1 of 1 t 2:32 AM on 4/22/2022

S92



MS spectra of 3ah

S93

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C30 H24 Br FIN203
Compound Spectra
x1g* [Cpd 1: €30 H24 Br £3 N2 03; 0.885: + FBF Spectrum (- 0.785-0.985 min) LLQ-22. Subtract
4 swoms
25 MeH)+
225
ta 621.0803
1.754 (MeNa)+
15
1.259
pd
0.75
054 637.0535
0.254 \ (mr)o
- T T T T T T T T T T T T T T T T T T T T I T T
96 %8 600 602 604 8 610 612 614 616 618 620 622 64 66 628 630 62 64 636 638 60 2
Counts vs. Mass-to-Charge (mvz)
Spectrum Peaks
m/z m/z (Calc) DY (ppm) Abund Helght %  Melght % (Calc)  lon Specles z
597.0995 597.099 0.04 24938 100.00 %75 (MeH)+ 1
598.1027 508.1028 013 8163 nn 3249 (Met) 1
595.0081 599.0080 023 n72 9512 10000 (MeH)+ 1
600.1008 600.1009 021 8023 3217 236 (Met)+ 1
601.1036 601.1038 043 1678 673 580 (Met)+ 1
615.0813 619.0815 0.28 16249 9393 9%.76 (MaNa)+ 1
620.0847 620.0847 003 5695 3503 3248 (MsNa)+ 1
621.0803 6210799 063 16260 100.00 10000 (MeNa)s 1
6220829 6220828 0.09 5729 3524 235 (MsNa)s 1
637.0535 637.0538 -0.50 1513 100.00 100.00 (MeK)+ 1
638.0540 6380568 438 302 19.97 244 (MaK)+ 1
ag* [Cod 1: €30 124 Br 3 N2 03; 0.885: + Scan (rt: 0.785-0.985 min, 13 scans) LLQ-22.d
74
P
pu
«
o swoes
04 6210803
F o (MeNa)+
5 Ll dl =
0 Jadad . (H49+
P g e B R T R S g S R g
s% 8 60 612 604 68 60 62 64 616 68 60 62 64 66 68 60 62 6M 66 68 60 62
Counts vs. Mass-to-Charge (nVz)
Spectrum Peaks
m/z m/z (Calc) DIff (ppm) Abund Height %  Height % (Calc)  lonSpecies  Z
597.0995 507.0995 0.04 24938 100.00 9%.75 (MeH)+ 1
598.1027 5981028 -0.13 8163 nn3 249 (MeH)+ 1
599.0081 599.0980 023 B2 9512 10000 (MeH)+ 1
6001008 6001009 an 2023 n1 236 (Met)+ 1
6011036 6011038 043 1678 673 580 (MeH)+ 1
619.0813 619.0815 0.28 16249 9993 %76 (MeNa)e 1
6200847 6200847 003 5695 3503 248 (MeNa)e 1
6210603 6210799 063 16260 100.00 10000 (MsNa)+ 1
622.0829 622.0828 0.09 5729 31824 235 (Meda)e 1
637.0535 637.0538 -0.50 1513 100.00 100.00 (M+K)+ 1
638.0540 6380568 438 302 19.97 244 (MeK)+ 1
TasSinter Qualative Ansyss Page Lol T Cenerated ot 2-32 AM on 4/22/3022



MS spectra of 3ai

Custom Workflow Report ~ Agilent
Compound Details
Cpd. 1: C30 H24 Br F3N203
Compound Spectra
y10® JCpd 1: €30 H24 Br F3 N2 03; 0.206: + FBF Spectrum (st: 0.173-0256 min) LLQ-23.d Subtract
B 599.0978
(MeH)e
v
=
0.8
0.6-1
0.4 0536
MeK)+
0.2 l
! | -
T T Ll T T T T M) r T T T \J T \J \J T T T Ll
W6 WE W0 602 604 608 610 612 614 616 618 620 62 6M 636 63 60 62 &M
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Cai)  lon z
597.095 597.0995 0.04 119468 94.78 9%. (MeH)+ 1
598.1026 598.1028 0.6 39986 31Ln 249 (MeH)+ 1
599.0978 599.0980 0.8 126047 100.00 100.00 (MaH)+ 1
600.1007 600.1009 027 40211 31.90 036 (MeH)+ 1
£01.1034 601,1038 07 79 539 580 (MaH)+ 1
602.1060 602.1067 113 ™ 063 074 (MeH)+ 1
619.0815 6190815 0.04 921 9893 9676 (MeNa)e 1
620.0846 620.0847 024 20844 313 V48 (MeNa)e 1
621.0800 621.0799 012 95251 100.00 10000  (MeNa)e 1
622.0829 622.0828 0.04 29519 30.99 035 (MeNa)e 1
623.0856 623.0858 0.3 4931 5.18 579 (MeNa)e 1
635.0552 635.0554 o4 um 20.91 %044 (M) 1
636.0581 6360586 0.2 6745 2816 037 (M4K)+ 1
637.0536 6370538 R 2199 100.00 100.00 (M4K)+ 1
638.0570 6380568 0.35 13 30.58 04 (M4K)+ 1
639.0566 6390554 185 2610 10.90 1216 (M4K)+ 1
640.0568 64,0567 0.02 834 348 287 (MaK)s 1
105 JOPd 1: C30 H24 Br F3 N2 03; 0.206: + Scan (rt: 0.173-0.256 min, 6 scans) LLQ-234
R 599.0078
(MeH)s
1.24
621,0800
i (MeNa)+
0.6
0.6
0.4 637.053%6
gi J L] 1l
- ]11.1]_1[_...[1 | N S R T ..LJJIJAJLLL.I - llu“
T T T T T T T T T T T T T T T T T T T T T T
96 W8 00 62 604 608 610 612 614 616 618 620 62 624 626 628 630 6312 634 636 638 640 62 6
Counts vs. Mass-to-Charge (myz)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Cak) z
597.0995 597.0995 0.04 119468 94.78 9. (MeH)+ 1
598.1026 598.1028 0% 39986 nn R4 (MaH)+ 1
599.0978 599.0980 028 126047 100.00 10000 (MeH)+ 1
600.1007 600,1009 0.7 40211 3190 236 (MeH)+ 1
£01.1034 601.1038 oM &9 539 580 (MaH)+ 1
602.1060 602.1067 113 ™ 063 0.74 (M+H)+ 1
619.0815 619.0815 0.04 rvis] 98.93 9676 (MéNa)e 1
620.0846 6200847 0.4 29844 nn 248 (MeNa)e 1
621.0800 6210799 0.2 95251 100.00 10000 (MeNa)s 1
622,089 6220828 0.04 29519 3099 0I5 (MeNa)+ 1
623.0856 623.0858 0.3 4931 518 579 (MeNap 1
635.0552 635.0554 0.2 am 90.91 90.44 (M4K)+ 1
636.0581 636.0586 0.92 6745 2816 3037 (M4K)+ 1
637.053% 6370538 0.2 299 100.00 100.00 (MeK)s 1
638.0570 638.0568 0.35 na 2058 R4 (M4K)+ 1
639.0566 69,0554 185 2610 1090 1216 (M4K)e 1
640.0568 640,0567 0.02 L] 348 287 MK+ 1
iassrunter Quattatve Analyss Page 1o 1 Generated ot 9:04 PM on 3/1/2022
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MS spectra of 3aj

Custom Workflow Report - Agilent

Compound Details
Cpd. 1: €34 H27 F3IN2 03
Compound Spectra

xgf JOPd 15 C34 H27 F3 N2 03; 0.188: + FOF Spectrum (rt: 0.172, 0.205-0.255 min) LLQ-25.d Subtract

1 S65.2072

o (MHHE

0.87

0.7

0.5 ;n{r'hn— \

0.4

0.3

o] | e

o | : .

T T T T T T T T T T T T T T
568 570 572 5M 576 58 580 582 584 586 588 590 592 94 596 508 600 602 604 06 608 610 612 614

Counts va. Mass-to-Charge (mj'z)

Spectrum Peaks
mjz mjz (Calc) Diff (jppen) Abund Height %  Height % (Calc)  lTon Species z
569.2072 5682047 456 836025 100.00 100.00 (MH] 1
SP0.HAT 5702079 496 NI 578 37.84 (H+H) 1
STLHM 5712110 420 62565 7.06 761 (H+H) 1
STLHED 5722139 168 BEL1 0a7 107 (H+H)+ i
5911695 591.1866 492 428151 100.00 100.00 (H+Na)+ 1
5321934 582.1899 432 164430 I8AD 3783 (+Na+ 1
5931954 5931929 422 33447 781 761 (H+Naj+ 1
524.1976 554.1859 286 4663 108 107 (H+ha) 1
607.1633 607.1605 456 124773 100.00 100.00 M+K)+ 1
6081663 608.1638 416 46378 747 37.84 M+K)+ 1
6091658 608.1629 486 15524 1244 1483 [M+K}+ 1
610.1675 610.1641 557 4336 147 1E1 (M+K)+ 1
xa(f JCpd 1: €34 W27 F3 N2 O0F; 0.188: + Scan (rt- 0172, 0.205-0.255 min, § scans) LLC-25.d
4 seszm
g MeHE
0.8
0.7
0.6
0.5 b
04
o 607.1633
0.2 [M+K)+
0.1
o o L L L |
T T T T T T T T T T T T T T T T T T T T T T T T
568 570 572 S5/ 576 S 580 SA2  SB4  SBE  SBA 580 532 S84 596 598 600 602 604 606 608 610 612 64
Counts vs. Mass-to-Charge {m/'z)
Spectrum Pesks
mjz m/z (Calc) Diff (jppen) Abund Height %  Height % (Calc)  lIon Species z
569.2072 5682047 456 836025 100.00 100.00 (H+Hp 1
ST S70.207% 496 3HNT 579 37.84 (M+H] 1
STLHM 5712110 420 62565 7.06 761 (H+H) 1
ST2.H60 572.213% 168 BE11 ns7 107 (H+H) 1
SIL1E9S 581.1866 492 428151 100.00 100.00 (H+ha) 1
5321924 5821899 432 164430 IBAD 3783 (H+Na) 1
5931954 58,1829 432 33447 781 761 (+Na+ 1
534,1976 534.1959 286 4663 108 107 (H+Naj+ 1
6071633 607.1605 456 124773 100.00 100.00 MK+ 1
6081663 608.1638 416 46378 747 3784 M+K)+ 1
6091658 608.1629 486 15524 1244 1483 M+K)+ 1
610.1675 610.1641 557 433 147 IBL [M+K+ i
VESRer Gt Arahae T Tl T
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MS spectra of 3ak

Custom Workflow Report - Agilent
Compound Details
Cpd. 1: C34 H27 F3N2 03
Compound Spectra
x10*_JCPO 1: €34 H27 3 N2 03; 0.887: + FBF Spectrum (rt: 0.820-0.986 min) LLQ-24.9 Subtract
569.2049
5 (MaH)+
457 591.1869
P (M+Na)>
357
[
25
P
157
. 1610
0.5 (MeK)+
p | | |
T T T A | T o T T o ! 7 I T T T - i 3 T T i 3 1 R T T T
S68 570 572 574 576 S/ S0 SE2 S84 S8 588 S50 %2 %4 96 S8 600 602 604 606 608 610 612
Counts vs. Mass-to-Charge (myz)
Spectrum Peaks
m/z m/z (Calc) DHY (ppm) Abund Height %  Height % (Calc)  lonSpecies  Z
569.2045 569.2047 035 47470 100.00 100.00 (MeH)e 1
570.2081 5702079 oz 18422 3881 3754 (MeH)+ 1
5712108 5712110 025 4035 850 7561 (MeH)+ 1
91,1865 591.1866 045 38621 100,00 100.00 (MeNa)e 1
592.1900 532 1899 [¥:] 15245 39.47 3793 (M+Na)+ 1
5931933 5931929 064 323 835 751 (M+Na)+ 1
$94.19% 594.1959 663 632 164 107 (M+Na)+ 1
£07.1610 607.1605 on 5308 100.00 100.00 (M+K)+ 1
608.1647 608.1638 142 312 4355 3794 (MeK)e 1
6091623 609.1629 -101 907 1710 10 (M+K)e 1
x10*_JCpa 1: €34 H27 F3 N2 03; 0.887: + Scan (1t: 0.620-0.986 min, 11 scans) LLQ-24.0
569.2049
s sH)+
454 591.1869
- (M+Na)+
35
.
25
P
1.5
l_ 607.1610
054 2
e S o L : 7 T F 7 F S L e e S S S S S A S R i
66 570 572 S 5% S/ 580 SE2 S84 S8 S8 S0 SH2 94 96 598 600 602 604 606 608 610 612
Counts vs. Mass-to-Charge (m/2)
Spectrum Peaks
m/z m/z (Calc) Diff (ppem) Abund Height %  Height % (Calc) lonSpedes  Z
569.2049 569.2047 035 47470 100.00 100.00 (MeH)e 1
570.2081 5702079 032 18422 3881 74 (MeH)+ 1
571.2108 5712110 025 4035 850 751 (MsH)+ 1
591.1860 591.1866 045 38621 100.00 100.00 (MeNa)+ 1
592.1900 5921899 on 15245 39.47 78 (M+Na)+ 1
593.1933 593.1929 054 323 835 751 (MeNa)+ 1
594.1998 594.1959 663 632 164 107 (MeNa)+ 1
607.1610 607.1605 on 5308 100.00 100.00 (M) 1
608.1647 608.1638 142 2312 4355 3794 (M+K)+ 1
609.1623 609.1629 101 %07 1210 18 (M4K)+ 1
VassHonter Qualtative Analyss. Page 1 1 Tenerated o 232 AM on 472272022
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MS spectra of 3al

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C31 H27 F3 N2 03
Compound Spectra
sagt JPd 1: C31 M2 FIN203; 0.882: + FBF Spectrum (1t: 0.799.0.998 min) LLG-27.d Subtract
1w
5.5 (Hatle
ra
4.5
- 555.1871
357 (MaNa)+
3
257 sa'um
X +a)+
1 5382111
054 (MeH)+
r 1 |
R T S S ERE LS e, N S, S S, S S, T, R, M. R I S F P S P Iy R R K, S
532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 561 562
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lon Specles 2
533.2048 533.2047 026 54477 100.00 100.00 (MeH)+ 1
534.2081 5342079 0.45 17202 49 3470 (MeH)+ 1
5352111 535.2109 0.24 73 683 645 (MeH)+ 1
§36.2122 5362138 313 189 0.35 08 (MeH)+ 1
555.1871 555.1866 091 33120 100.00 100.00 (MeNa)+ 1
556.1901 556.1898 053 11262 .94 3458 (MeNa)+ 1
557.1988 5§57.1929 1068 2914 8.80 645 (MeNa)+ 1
xag® JOpd 1: €31 H27 F3 N2 03; 0.882: + Scan (1t: 0.799-0.958 min, 13 scans) LLQ-27.d
o
3
2 5332048
6 (MeH)+
A 555.1871
o (MeNa)+
: v 556.1901
P <
l-J | Js&ﬁu Meng)+
aal “(‘Iu)‘ L | J VPRSP | u.J L | o . 1 m
T T 1] T T T T T T T T 1 T T T T T T 18 T T T T T T T T T T
S 533 SM S35 536 537 S8 530 540 S41 S SA3 544 545 Sd6 547 S48 S49 550 Shu S50 583 S54 665 536 S57 5S4 S50 S60 56l SA2
Counts vs. Mass-to-Charge (mVz)
Spectrum Peaks
m/z m/z (Calc) DIff (ppm) Abund Height %  Meight % (Calc)  lon Species 2
533.2048 532.2047 0.26 54477 100.00 100.00 (MeH)» 1
534.2081 5342079 045 17702 3248 3470 (MsH)+ 1
5352111 535.2109 024 73 683 645 (M+H)+ 1
536.2122 5362138 313 189 035 085 (MeH)e 1
5551871 555.1866 091 33120 100.00 100.00 (MeNa)+ 1
556.1901 556.1898 0.53 11242 1194 3468 (M+Na)+ 1
557.1988 §57.1929 1068 214 80 645 (MeNa)+ 1
MassHurter Qualtative Analyss Page 1ol 1 Generated o€ 2:32 AM on /222022
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MS spectra of 3am

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C31 H26 Br F3IN203
Compound Spectra
10" JOP9 1: C31 H26 B F3 N2 O3; 0.913: + FBF Spectrum (rt: 0.797-0.997 min) LLQ-28.0 Subtract
1 =
167
14 635.0043
124 (M+Na)+
.
0.5
057
04 651.0677
0.2 I (a1
R | | 4
T T T T T T T T T T T T T T T T T T T T T T T
610 612 614 616 618 620 62 64 626 628 630 632 634 636 649 642 64 646 648 65 62 64 65
Counts vs. Mass-to-Charge (myz)
Spectrum Peaks
m/z m/z (Cak) DY (ppm) Abund Meight %  Meight % (Calc)  Ion Spedies 2
6111149 6111152 0.6 16313 9988 96.41 (M4H)+ 1
612.1180 6121184 075 5900 36.13 3344 (MeH)e 1
613.1139 613.1136 0.36 16333 100.00 100.00 (MeH)e 1
614.1165 614.1166 -0.18 5487 N80 1N (MeH)+ 1
6151214 615.1195 307 1330 814 613 (MH)e 1
63,0968 633.0971 057 10034 8404 96.41 (MeNa)+ 1
634.1001 634.1004 03 3547 271 3343 (MeNB)+ 1
6350943 635.0956 207 11940 100.00 100,00 (MeNa)+ 1
66,0973 636.0985 -195 4297 3599 1333 (MeNa)s 1
6510677 651.0695 275 1642 10000 100.00 (M+K)+ 1
6520729 6520724 076 760 4629 1343 (M+K)+ 1

Cpd 1: (31 H26 Br F3 N2 03; 0.913: + Scan (rt: 0.797-0.997 min, 13 scans) LLQ-28.4

rhela§ s

613.1139

(Mt
157
i
0.5
; +
610 612 614

A
T T
616 618 620 622

T T
6
Spectrum Peaks

m/z m/z (Cakc) Diff (ppm) Abund Height % Height % (Calc)  Ton Species z
6111149 6111182 036 16313 99.88 96.41 (M+H)+ 1
612.1180 6121184 075 5900 3613 3344 (M+H)+ 1
613.1139 613.1136 036 16333 10000 100.00 (M+H)+ 1
6141165 614.1166 -0.18 5487 3380 334 (M+H)+ 1
615.1214 615.1195 307 1330 814 6.13 (M+H)+ 1
633.0968 633.0971 057 10034 8404 96.41 (M+Na)+ 1
634.1001 634.1004 03 3547 2871 3343 (MeNa)+ 1
635.0943 635.0956 207 11940 10000 100.00 (M+Na)+ 1
636.0973 636.0985 195 4297 3598 1333 (M+Na)+ 1
651.0677 651.0695 275 1642 10000 100.00 (M+K)+ 1
652.0729 652.0724 076 760 4623 3343 (M+K)+ 1

TiassHunter Qualtatve Analyss Page 10f 1 Geneated & 230 WM on W22/
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MS spectra of 3an

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C31 H26 Br F3N203
Compound Spectra
x10° JCpd 1: C31 126 B F3 N2 03; 0.220: + FBF Spectrum (rt: 0.186-0.286 min) LLQ-29.4 Subtract
B 6111153
224  (MeH)+
L 633.0072
187 (MeNa)+
16
149
1.2
i
0.5
0.4 |
o . .
T T T T T T T 1§ T T T I ¥ T T ; T
610 612 614 616 618 620 62 64 628 60 612 64 66 63 654 656 658
Counts vs. Mass-to-Charge (my/2)
Spectrum Peaks
m/z m/z (Calc) Ditf (ppm) Abund Height%  Height % (Calc)  lonSpeces 2
6111153 6111152 0.2 216361 100.00 %6.41 (MaH)+ 1
6121184 612.1184 008 70057 3238 44 (Mak)e 1
613.1138 613.1136 020 206466 9543 100.00 (MaH)+ 1
614.1165 614.1166 €.12 71674 3313 (M+H)+ 1
615.1194 615.1195 o 11955 55 613 (MaH)+ 1
6161229 6161224 0.68 1633 075 0.0 (Mat)e 1
633.0072 633.0071 0.08 169227 100.00 %6.41 (MeNa)+ 1
634.1003 634,1004 o2 53084 3190 3343 (MeNa) 1
635.0956 635.0056 0.00 161508 9544 10000 (MeNa)+ 1
635.0086 636.0085 0.07 53971 3189 3333 (MeNap 1
637.1010 £37.1015 o 9759 57 613 (MeNap 1
£49.0710 49,0710 o4 0821 9.8 %0.14 (M4K)+ 1
650.0741 650.0743 23 17269 3200 3126 (M4K)+ 1
651.0693 651.0695 024 53963 100.00 100.00 (M+K)+ 1
6520722 6520724 0.40 17167 318 143 M)+ 1
653.0720 653.0712 1.29 6342 1.75 1248 M4+ 1
654.0721 654.0725 055 19% 370 300 (M+K)+ 1
a0 JCPe 1 31 H26 B F3 N2 03; 0.220: + Scan (- 0.186.0.286 min, 7 scans) LLQ-29.4
4 suus
224  (MeH)+
7 633.0972
18 (MeNa)+
167
147
1.24
i
0.8 651.0693
0.6+ (LA
i | [ L T
2 A O T L (A (1| MO 1 oo A I Ll
T T T T T T T T T T T T T T T T T T T T T T
610 612 614 616 618 620 62 624 628 630 612 64 636 63 60 62 bW 646 648 650 652 654 656 658
Counts vs. Mass-to-Charge (my2)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height%  Height % (Cakc)  lonSpecles 2
6111153 6111152 0.29 216361 100.00 96.4! (MeH)+ 1
6121184 612,184 .08 70057 1238 N4 (Mar)e 1
6131138 613.1136 020 206466 95.43 100.00 (MaH)+ 1
614.1165 614.1166 o 71674 3313 3334 (MaH)+ 1
615.1194 615.1195 o 11985 553 613 (MeH)+ 1
6161229 616.1224 0.8 1633 075 080 (MaH)+ 1
633.0072 633.0071 0.08 169227 100.00 %.41 (MeNa)+ 1
634.1003 £34.1004 2 3190 3343 (MeNap 1
635.095 635,095 0.00 161508 95.44 10000 (MeNa)h 1
636.0086 636.0085 0.07 53971 3189 3333 (MeNap+ 1
637.1010 637.1015 270 9759 s 613 (MsNaj+ 1
£49.0710 £49.0710 14 s0521 9162 %0.14 (M) 1
650.0741 650.0743 X 17269 3200 31.26 MK+ 1
£51.0693 651.0695 024 53963 100.00 100.00 K+ 1
6520722 6520724 040 12167 81 1343 (MK 1
€53.0720 53,0712 1.29 6342 1175 1248 (MK 1
6540721 654.0725 255 199 370 3.00 (M4+K)+ 1
FiassHunter Quaktative Analyss Page 1ol 1 Generated at 9:04 PM on 5/1/2022
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MS spectra of 5a

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C22 H24 F3 N 06
Compound Spectra
w1g8 JCPd 1:C22 H24 F3 N 06; 0.442: + FBF Spectrum (f: 0.352-0.525 min) LLQ-30.d Subtract
] 478.1455
& (M+e)+
M
‘] AN S 0
N [¢]
b EtO,C CO,Et
] | 4311 456.1292
i MK+ M4+
o . .

T T T T T T T T T T T T T T T T T T T T T T T
456 458 460 462 464 466 468 470 472 474 476 478 480 482 484 485 488 480 452 494 456 438 500 502

Courits vi. Mass-to-Charge (m/z)

Spectrum Peaks
mfz mz {Calc) Diff (ppem) Abund Height %  Height % (Calc)  Ion Species z
456, 1635 4561628 142 478204 100.00 100.00 [M+H}+ 1
457.1665 457.1662 079 109742 22085 24.58 [M+H}+ 1
458, 1601 458.1688 0.3 18224 381 4.15 [M+H}+ 1
478.1455 47B.1448 153 619194 100.00 100.00 (M+Na)+ 1
475.1487 479.1481 118 143815 2355 24.56 {M+Na}+ 1
480.1513 480.1507 128 22963 37 415 [M+Na}+ 1
#94.1180 4941187 0.56 10602 100.00 100.00 (M+K)+ 1
495,1223 #5.12:0 0.63 885 .30 24.68 (M+K)+ 1
496.1200 496.1197 0.563 1254 1183 1137 (M+K)+ 1
498.1292 438.1238 10.71 54 0.51 0.35 (M+K)+ 1
w105 JOPd 1:C22 H24F3 N O6; 0.842: + Scan (rt: 0.392-0.525 min, 9 scang) LLO-30.0
- 478.1455
(M+Na)+
&
456.1635
5 (MsH+
.
3]
ey
d || | |
D_IJ......I\,.. [ N i | o |-
T T T T T T T T T T T T T T T T T T
456 458 460 462 464 466 468 470 472 47 46 478 480 482 484 486 488 480
Courts v, Mas-to-Charge (mz)
Spectrum Peaks
mjz m/z {Calc) Diff (ppm) Abund Height %  Height % (Cale)  lon Species z
456.1635 456.1628 142 ATER2M4 100.00 100.00 [M+H} 1
457.1665 457.1662 079 109749 205 24.68 [M+H}- 1
456, 1651 4561668 0.83 16224 3Bl 415 (M+HH 1
47B.1455 47B.1448 153 619194 100.00 100.00 [M+Na}+ 1
479.1487 479.1481 118 145815 355 24.66 (M+Na}+ 1
480.1513 480.1507 128 22963 R 4.15 (M+Na)+ 1
494.1190 4941187 0.56 10602 100.00 100.00 (M+K)+ 1
495.1223 495.1220 0.563 895 730 24.68 (M+K)+ 1
496.1200 $6.1157 0.53 1254 i1E3 1137 (M+K)+ 1
498.1202 498.1238 1071 54 0.51 0.35 (M+K)+ 1
MassHurter Qualitative Analyss Page 1of 1 ‘Generated at 1:19 AM on 1171372022
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MS spectra of 5b

Custom Workflow Report “Agilent
Compound Details
Cpd. 1: C23H26 F3N 06
Compound Spectra
10 Jepd 1: €23 H26 F3 N 06; 0.439: + FF Spectrum (1t: 0.405-0.522 min) LLQ-364 Subtract
. 4921610
(MeNa)s
18
151 som FsC, |
1 (Mo N /' Me
i HN A\
o] Me
08 EtO,C CO,Et
054
0.4
024 508.1360
% 1 (M4K)+
- T T T T T T T T T T T T T T M T T T T T J \J T
470 472 474 476 478 480 482 484 486 488 490 492 404 496 498 S00 502 504 506 508 510 512 Sl4
Counts vs. Mass-to-Charge (nVz)
Spectrum Peaks
m/z m/z (Calc) DIff (ppm) Abund Height %  Height % (Calc)  lon Species z
4701790 470.1785 116 129387 100.00 100.00 (MeH)+ 1
4711819 4711818 030 32758 2532 25.78 (MeH)+ 1
4721845 4721845 007 6056 468 442 (MeH)+ 1
4731801 473.1871 429 1011 0.78 0.57 (MeH)+ 1
492.1610 492.1604 1.2 184478 100,00 100.00 (MeNa)s 1
493.1642 493.1638 096 45706 4.7 2577 (M+Na)+ 1
494.1668 494.1664 077 8016 435 a2 (MeNa)e 1
4951714 495.1690 477 1259 058 0.57 (MeNa)e 1
508.1360 508.1344 316 2260 100.00 100.00 (MeK)+ 1
509.1418 509.1377 8.02 834 3688 2578 (M+K)+ 1
510.1344 510.1355 219 486 21.50 1164 (M+K)+ 1
10® JCpd 1: C23 126 F3 N 06; 0.439: + Scan (rt: 0.405-0.522 mim, § scans) LLQ-36.4
- 492.1610
Menp)+
1.8
od 70
L4 (MeH)+
1.2
P
0.5+
0.6
0.4
bl | | A
! [P P b ] | Aleasd . | [ " 1
o T T T T T T T T T T T T T T T T T T T T T T T
470 a2 44 a6 8 4@ 484 485 488 @0 @M 49 @8 S0 502 S04 506 508 510 512 514
Counts vs. Mass-to-Charge (nVz)
Spectrum Peaks
m/z m/z (Cak) Diff (ppm) Abund Height %  Height % (Caic)  lon Spedies z
4701790 470.1785 116 129387 100.00 100.00 (MeH)+ 1
4711819 471.1818 030 32758 5.3 2578 (MeH)+ 1
4721845 472.1845 007 6056 458 442 (MeH)+ 1
473.1891 473.1871 429 1011 078 0.57 (MeH)+ 1
492.1610 492.1604 122 184478 100.00 100.00 (MeNa)ys 1
493.1642 493.1638 0.96 45706 2478 2577 (M+Na)e 1
494.1668 494.1664 077 8016 4.35 442 (MeNa)+ 1
4951714 495.1690 477 1259 068 057 (MeNa)e 1
508.1360 508.1344 316 260 100.00 100.00 (M) 1
509.1418 509.1377 8.0 a4 3688 25.78 (MeK)+ 1
5101344 510.1355 219 85 21.50 11.64 (Me1)+ 1
TESSHinter Qualitative Analyss Pae 1o 1 Tenerated at 1:19 AM on 1171372027
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MS spectra of 5¢

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C23 H26 F3 N 06
Compound Spectra
108 JCpd 1: C23 126 F3 N 06; 0.185: + FBF Spectrum (: 0.152, 0.251-0.318 min) LLQ-35.0 Subtract
N 4921608
(MeNa)+ (0]
1 F3C ]
(L g |[—— NGOy "
08  (MaH "Me Me
o T HN g
0.6 0o
0.5 EtO,C CO,Et
0.4
0.3
0.2 508.1347
0.1 M)+
o Il 1 l
T T T T T T T T T T T T T T T T T T T T T T T T
470 472 474 476 478 480 B2 484 486 4B 490 492 494 496 498 SO0 502 S04 SD6 508 510 S12  SM 516
Counts vs. Mass-to-Charge (mVz)
Spectrum Peaks
m/z m/z (Calc) DIff (ppm) Abund Height %  Height % (Calc)  lon z
470.1788 470.1785 0.63 72910 100.00 100.00 (MeH)+ 1
471.1820 4711818 0.3 177929 248 %78 (Mab)+ 1
4721846 472.1845 0.37 28781 398 a2 (MeH)+ 1
4731874 4731871 057 4052 056 057 (MeH)+ 1
492.1608 452.1604 0.69 1018487 100.00 100.00 (M+Na)+ 1
493.1640 493.1638 043 242263 2384 %77 (M+Na)+ 1
494.1665 494.1664 0.2 39401 387 Pe) (MeNa)+ 1
495.1695 495.1690 102 5249 052 057 (MeNa)s 1
508.1347 508.1344 0.65 80836 100.00 100.00 (M4K)+ 1
509.1378 509.1377 0.18 20636 2553 578 (M4K)+ 1
510.1355 510.1355 0.06 8481 1049 1164 (M4K)+ 1
S11.1362 511.1375 -2.53 1862 230 243 (MK 1
512.1335 512.139 -11.85 w 027 038 (Me)e 1
108 JCpd 1: C23H26 F3 N 06; 0.185: + Scan (1t: 0.152, 0.251-0.318 min, 6 scans) LLQ-35.d
. 4921808
1 (MeNa)+
0.5
4701788
087 (MeH)s
0.
0.6
0.5
0.4
0.3
0.24 | 5&1“13)47
0.1 =
o IA - I L i | | 1 | D [ 1 | " I L
T T T T T T L T T T M T T 1 ) T T T T T T T L T i
470 472 474 4% 478 480 4R2 484 486 4B8 490 492 494 496 498 SO0 502 S04 S06 S04 510 S12 S Si6
Counts vs. Mass-to-Charge (mVz)
Spectrum Peaks
m/z m/z (Calc) it (ppm) Abund Height %  Helght % (Calc) lonSpecles 2
470.1788 4701785 0.63 723910 100.00 100.00 (MeH)+ 1
4701820 4711818 0.3 177929 2458 278 (MeH)+ 1
472.1846 472.1845 0.7 28781 398 a2 (Mek)+ 1
4731874 4731871 0.57 4052 0.56 057 (MeH)+ 1
492.1608 492.1604 0.69 1018487 100.00 0000  (MeNa)+ 1
493.1640 453.1638 043 242763 2384 277 (MeNa)+ 1
494.1665 454.1664 0.2 39401 187 442 (MeNa)e 1
495.1695 495.1690 1.02 5249 0.52 057 (MeNa)+ 1
508.1347 508.1344 0.65 80836 100.00 100,00 (MeK)+ 1
509.1378 509.1377 0.18 20636 2553 2578 (M4K)+ 1
510.1355 510.1355 0.06 8481 1049 1164 (M4K)+ 1
5101362 5111375 -2.53 1862 2% 243 (M4K)+ 1
$12.1335 512.1396 1085 m 0 038 (MK 1
TisssHiunter QUaltatve Andyss Page 1of 1 L9 AMon 1
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MS spectra of 5d

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C23 H26 F3N 07
Compound Spectra
x10® JCPd 1: Q23 H26 F3 N O7; 0.481: + FBF Spectrum (1t 0.447-0.614 min) LLQ-37.d Suberact
A 508.1534
54 (MeNa)+
4.5 o OMe
o wsw F3C, [
1714 e
jod IRCIED " Me
4 HN N
o]
i ; EtO,C CO,Et
14
5241298
0.5 ) : Mekye
o T T T T T T T T T T T T T T T T T T T T T T
4B5 488 490 492 494 4% 498 SO0 S02 S04 S0 SO8 510 SI2  Sl4 516 518 S0 S22 SM S% 58
Counts vs. Mass-to-Charge (myz)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  lonSpecies 2
4861714 486.1734 -418 30213 100.00 100.00 (MeH)+ 1
487.1751 482.1767 -342 8180 2.0 %82 (MeH)+ 1
488.1784 488.1793 -181 1359 450 464 (MeH)+ 1
S08.1534 508.1554 -187 49310 100.00 10000 (MeNa)+ 1
091571 509.1587 -116 12408 2516 281 (MeNa)+ 1
510.1600 510.1612 236 ne 475 463 (MeNa)+ 1
524,1298 524.1293 096 694 100.00 100.00 (MeK)+ 1
5251235 5251326 17.43 153 2.0 %82 (MeK)+ 1
x10° ICpd 1: (23 H26 F3 N 07; 0.481: + Scan (m: 0.447-0.614 min, 11 scans) LLQ-37.d
1.6
141
1.2
11
ol 508.1534
ot | IR ET) (se)e
0.4 (MeH)+
0.2 l J J 24,1298 J
Lhodand ko Lopeaal g d i g ounbt )y ] |
T T T T T T T T T T T T T T T T T T T T T T 1
486 488 490 492 494 4% 498 SO0 S02 S04 S06 S08 510 S22 Sl4 O S6 S18 S0 S22 5S4 5% S8
Counts vs. Mass-to-Charge (myz)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Caic) lon Species z
4861714 4861734 -418 30213 100.00 100.00 (MeH)+ 1
4871751 4821767 342 8180 2.0 2582 (MeH)+ 1
488.1784 488.1793 -181 1359 4.50 464 (M+H)+ 1
508.1534 508.1554 -387 49310 100.00 10000  (MeNa)+ 1
509.1571 509.1587 -316 12408 2516 281 (MeNa)+ 1
510.1600 510.1612 -2.36 ne 4 463 (M+Na)+ 1
524.1298 524.1293 0.96 654 100.00 100.00 (MeK)+ 1
5251235 5251326 1743 153 2.0 2582 (MeK)+ 1
Header
Data
FassHonte Qualkatve AnByas Toge Tof T Tenerated at 146 AW on 171172023
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MS spectra of 5e

Custom Workflow Report  Agilent
Compound Details
Cpd. 1: €22 H23 F4 N 06
Compound Spectra
4105 [Cd 1: C22 HZ3 F4 N OE; 0.430: + FBF Spectrum (rt: 0.397, 0.463-0.547 min) LLQ-31. Subtract
496.1353 (0]
o (M+Naj+ FAC I
& 3v, K,
474.1534 y W
M i davs F
1 HN
e
e A\
41 O
] EtO,C CO,Et
b
1 5121082
o - i (MK}
I T ! T I T T T I I I T T I T I T I T T T T T
474 476 478 480 482 4B4 486 488 490 492 44 495 498 500 S0 S04 506 S0B 510 512 S4 516 SIE
Counts vs. Mass-to-Charge (myz)
Spactrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  Ion Species z
474.1534 4741534 -0.05 621233 100.00 100.00 (M+H}+ 1
475.1567 475.1567 -0.16 145644 2361 2466 (M+H)+ 1
476.1590 476.1593 -0.72 24736 358 4.15 (M+H)+ 1
477.1613 477.1620 -137 3585 058 0.52 (M+H)+ 1
496.1353 496.1354 -0.10 B46512 100.00 100.00 (M+Nz)+ 1
497.1387 497.1367 -0.01 195950 2315 24.65 (MeNa)+ 1
498.1408 498.1413 102 30778 364 414 (MaNa)+ 1
499.1505 499.1439 13.19 4712 056 0.52 (MaNa)+ 1
5121082 5121093 213 9629 100.00 100.00 M+E)+ 1
513.1130 5131126 0.70 2841 2950 24.67 M+E)+ 1
514.1099 514.1103 -0.65 1529 1588 1136 M+E)+ 1
w10 |Cpd 1t CZ2 HZ3 F4 N OE; 0.430: + Sean (rt: 0.397, 0.463-0.547 min, 7 scans) LLG-31.4
496.1353
1 (M+Naj+
&7
474.1534
M i
.
-
.
-
ks
1 || I || 512 1082
o | m | d o . | (MK} . I
T T T T T T T T T T T T T T T T T T T T T T T
474 476 478 480 482 4B4 485 488 490 492 4 496 498 500 502 S04 506 S0 5I0 512 Sl4 S16 5B
Counts vs. Mass-to-Charge (myz)
Spectrum Peaks
mfz m/z (Calc) Diff (ppm) Abund Height % Height % (Calc)  Ion Species z
474.1534 474.1534 -0.05 621233 100.00 100.00 (M+H)+ 1
475.1567 475.1567 -0.16 145644 2361 24.66 (M+H)+ 1
476.1590 476.1593 -0.72 24736 358 4.15 (M+H)+ 1
477.1613 477.1620 -1.37 3595 058 0.52 (M+H)+ 1
496.1353 496.1354 -0.10 B45512 100.00 100.00 (MaNa)+ 1
497.1387 497.1387 -0.01 195850 2315 2485 (MsHa)+ 1
498.1408 498.1413 102 30778 364 414 (MaNa)+ 1
499.1505 499.1439 13.19 4712 056 0.52 (Maa)+ 1
5121082 512.1053 213 3629 100.00 100.00 (M+K)+ 1
513.1130 513.1126 0.70 2841 2950 24.67 (M+E)+ 1
514.1099 514.1103 -0.65 1529 1588 1136 (M+K)+ 1
TMassHunter Qualiative Analyse Fage 1of 1 Generaied at 1:19 AM on 117 13/2022
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Name
Inj. Vol

. (ul)
Data File

11Q-32
10

LLQ-32.d

MS spectra of 5f

User Spectrum Plot Report

Rack Pos.
Plate Pos.
Method (Acq) 1367.m

IRM Status

Comment

1
All ions missed

Agilent

x10°
91275
9.125
91225
9.12+
91175
9.1157
9.11257
9.1
9.1075}
9.105
9.1025
9.1
9.0975}
9.095
9.0925]
9.09
9.08751
9.085
9.0825
9,08
9,075
9.075
90725
9.07
9.0675}
9.065
9.0625]
9.067
9.0575]
9,055
9.0525°}

9.051

+ESI Scan (rt: 0.089 min) Frag=120.0V LLQ-32.d
490

242

N
RS

o Cl

[

N
K

luMe

HN o
\O
EtO,C CO,Et

503.3550

512.1062

514.1046

487.3605
T
488

e

1T T

GG

N|

1

5& fﬂ

LGl

Page Tof 1
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MS spectra of 5g

Custom Workflow Report Agileat
Compound Details
Cpd. 1: €22 H23 Br F3 N 06
Compound Spectra
J1p® [Cpd 1 €22 H23 Br F3 W O6; 0175 + FBF Spectrum (st: 0.162-0.279 min) LLG-34.d Subtract
i S3.0717 sa6.0551
+ +
2 (HH)+ ( I
’-’-;: o Br
1.75 F3C—, l
1.5 N \ ""Me
1257 o
] A\
075 EtO,C CO,E O
0.5 2 2Et 4
i ' | | I
T T T T T T T T T T T T T T T T T T T T T T 1
53 53 540 54 544 546 S48 S50 582 5S4 556 S5B SE0 S&r  S64  GBE 56 PO 572 5M SMR S/ 5D
Counts vs. Mass-to-Charge [m/z)
Spectrum Feaks
mjz m/z (Calc) Abund Height % Height % (Cakc)  Ton z
SH.07IR 5340734 249547 57.8 SB60 [M+H)+ 1
5350763 5350767 6417 2168 2432 [M+H)+ i
5360717 S36.0716 254879 100.00 100.00 (M+H)+ 1
SI7.0M5 37,0748 S5885 1343 24.17 (M+H)+ 1
538.0768 S38.0773 2460 EEN 403 [M+H]+ 1
5390788 5390799 1325 0s2 051 [M+H)+ 1
5560553 5560553 252877 100.00 SB60 [M#Ha)+ 1
5570583 557.0586 1675 2435 2431 (M Ha)+ i
5580535 580536 249600 870 100.00 (M+Ha)+ 1
5590565 5590567 5086 137 2416 (M N+ 1
560.0553 560.0593 15 188 403 (M N+ 1
S61.0622 S61.0619 1481 058 051 [M+Ha)+ 1
5720087 S72.0092 20300 51.59 5205 MK+ 1
7RO 5730025 5399 2436 270 MK+ 1
S74.0070 S74.0075 2163 100.00 100.00 MK+ 1
575.0000 575.0007 5016 2263 240 (M+K)+ 1
576.0091 576,003 519 1137 1050 (M+K)+ 1
S77.0070 5770003 454 205 210 MK+ 1
1p® [CPd 1 €22 H23 Br F3 N O6; 0179 + Scan (rt 0.162-0.279 min, 8 scens) LLQ-34.0
i SI6.0717 556.0553
(MH)+ [M+ha)+
2.5
225
z—
1.75
1.5
1357
.
075
= L | LI ki
025
0_J|I L 1 Favewa | R IR RV T e T
T T T T T T T T T T T T T T T T T T T T T T T ]
53 538 540 542 544 546 S48 S50 582 5S4 556 558 S0 S&r  S64 GGG 568 SP0 572 5M 5M6 S/ 580
Counts vs. Mass-to-Charge (m/z)
Spectrum Feaks
mjz m/z (Calc) Diff (ppem) Abund Height % Height % (Cakc)  Ton z
SM.07IR 5340734 023 249547 57.87 SB60 [M+H)+ 1
5350763 5350767 072 60417 2168 2432 [M+H)+ 1
5360717 536.0716 s 254579 100.00 100.00 [M+H)+ 1
SI7.0M5 S37.0748 050 55885 1348 2417 (M+H)+ 1
5380768 S30.0773 -0 2460 7 403 (M+H)+ 1
5390788 5390799 -8 1325 052 051 [M+H)+ 1
5560653 5560553 s 252877 100.00 SB60 [M+ha)+ 1
S57.0583 557.0586 063 1675 2439 2431 [M+Ha)+ 1
5580535 5500536 0z 40600 %870 100.00 [M#He)+ 1
5590565 5590567 -0 55086 137 2416 (M Hat)+ 1
560.0553 560.0593 [ 815 188 403 (M N+ 1
S61.0622 S61.0619 ns3 1481 058 (13 [MHal+ 1
ST20087 S72.0092 -0.88 20300 51.59 5205 (M+k)+ 1
7RO 5730025 148 5399 2436 270 MK+ 1
5740070 574.0075 0.3 22463 100.00 100.00 (Mek)+ i
5750000 575.0007 L5 016 2263 2420 M4+ 1
576.0091 5760083 140 519 1137 1050 (M+)+ 1
S77.0070 5770003 1147 454 205 210 MK+ 1
T i Toge Tof 1 Tenerated at 1-10 AM on 11372000
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MS spectra of 5h

5107

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C26 H26 F3 N 06
‘Compound Specira
x1g® JCpd 11 C26 H26 F3 N 06; 0.442: + FEF Spactrum (rt: 0.392-0.509 min) LLQ-39.4 Subtract
h 5261609
2.5 (M+Najs
=
175 s0617E9 F3C,
1] MeHe ,
1.25]
o HN
075
05 EtO,C CO,Et
-~ 544.1342
] , | M)
T T T T T T T T T T T T T T T T T T T T T T T
506 508 510 512 514 516 518 522 SM4 526 52 530 532 534 53 538 540 542 544 54 550
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
m/z m/z (Calc) Diff (ppem) Abund Height %  Height % (Calc)  Ion Species z
506.1789 06,1785 0.84 149107 100.00 100.00 (MeH)+ 1
507.1818 507.1818 0.02 20063 247 0m (MeH}+ 1
506.1846 S08.184 (X1} 7736 5.19 5.8 (MH}+ 1
528.16809 S28.1604 080 219260 100,00 100.00 (M+Na)+ 1
529.1640 529.1638 0.54 65129 29.80 T (MeNa)+ 1
530.1671 530.1665 103 11653 531 59 (MeNa)+ 1
5311723 5311682 592 1940 0.88 on (MeNa)+ 1
5441342 5441344 034 3050 100.00 100.00 (MK 1
5451378 45,1377 o 1465 .08 nm (MK} 1
546.1329 546.1359 -5.51 s 266 175 (M+K)+ 1
T 1: C26 H26 F3 N D6; 0.442: + Scan (rt: 0.392-0.509 min, B scans) LLQ-30.d
5261609
. (M+Najs
1. 506.1789
1 (MeH)+
1.
T
0.
X
g J | | T
[N B R SRS B | [V P B Ll s IR I P
T T T T T T T T T T T T T T T T T T T T T T
506 508 510 512 54 516 518 520 522 SM 526 538 530 532 534 535 538 540 542 544 546 548 550
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
m/z m/z (Cale) Diff (ppem) Abund Height %  Height % (Calc)  lon Species  Z
506.1789 06,1785 084 149107 100.00 100,00 Mk 1
507.1818 07,1818 0.02 40963 .47 .03 (MaH}+ 1
508.1846 08,184 o1 7% 5.19 5% (MaH)+ 1
528.1609 528.1604 0.80 219260 100.00 100.00 (Mha)+ 1
529.1640 529.1638 054 65309 20.60 nm (M+Na)+ 1
5301671 5301665 103 11653 53 59 (M+Na)+ 1
531.1723 31,1662 592 1940 0.88 on (M+Na)+ 1
5441342 544,134 034 2950 100.00 100.00 (M4 1
545.1378 45,1377 01 1465 .08 2.03 (MK 1
5461320 46,1359 551 895 2266 1251 (MK 1
Wassonter Qualitasve Analyss Tege I of 1 Generated at 1:19 AN on 117 13/ 2023




MS spectra of 5i

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C26 H26 F3 N 06
Compound Specira
10® |Cpd 1+ C26 H26 F3 N OB; 0.428: + FBF Spectrum (rt: 0.334-0.511 min) LLQ-38.d Subtract
. 5281609 0
4.5 [M-+Na)+
. F3C, J O
4 CEER
| ssarwo
33 (M+H)+ HN \ Me
- 2\
254
s EtO,C CO,Et
1.5
1
544.1344
0.5
\ [ (MK
o T L] T T T T T T T T T T T T T T T T T T T T
S0 508 510 512 514 516 518 520 52 524 526 528 530 532 53 536 G538 540 S42 544 546 S48 550
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Calc)  Ion z
506.1790 S06.1785 094 32723 100.00 100.00 (M+H)+ 1
507.1818 S07.1818 001 B7332 7.93 20.03 (M+H)+ 1
S08.1846 SOB.1846 noL 15353 491 529 (M+H)+ 1
S28.1609 S2B.1604 087 453006 100.00 100.00 (M+Na)+ 1
520.1639 520.1638 030 134582 171 20.01 (M+Na)+ 1
530.1668 S30.1665 056 73508 5.19 529 (M+Na)+ 1
SIL1711 S3L1602 150 3579 0.79 072 (M+Na)+ 1
544.1344 544.1344 005 8885 100.00 100.00 (M=K} 1
45,1373 5451377 076 2667 .02 B0 (M=K} 1
546.1365 546.1359 L1B 1417 15.95 1251 (M=K} 1
10 [Cpd 1: C26 H26 F3 N DB; 0.428: + Scan (rt: 0.394-0.511 min, 8 scans) LLQ-38.d
_ 5281609
. [M+Na)+
4
| sosa7so
35 (M2H)+
Ey
254
kS
1.5
1
] 544.1344
05
i f e RPN B , [
T T T T T T T T T T T T T T T T T T T
S06 508 510 s12 514 SI6 518 520 52 524 526 528 530 32 534 536 538 540 042 544 546 S48 550
Courits: v, Mass-to-Charge (m/z)
Spectrum Peaks
mz m/z (Cale) Diff (ppm) Bbund Height %  Height % (Cale)  Ion z
506.17%0 S06.1785 .94 s 100.00 100.00 [M+H)+ 1
507.1818 S07.1818 01 E7332 27.93 0.0 [M+H)+ 1
S08.1846 S0B.1846 nOL 15353 491 529 [M+H)+ 1
52B.1609 S26.1604 087 453006 100.00 100.00 (M+Na)+ 1
520.1639 520.1638 030 134582 171 20.01 (M+Na)+ 1
530.1668 S30.1665 056 3509 5.19 529 (M+Na)+ 1
SILI71L s3L1692 150 3579 0.79 (i) (M+Na)+ 1
544.1344 5441344 005 8885 100.00 100.00 (MK} 1
545.1373 5451377 078 2667 30.02 20.03 (M=K} 1
546.1365 546.1359 118 1417 15.95 1251 (MK} 1
TiassHunier GQualitative Analyss Fage Lol T TGenerated at 115 AM an 11/13/2022
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MS spectra of 6

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C30 H27 F3 N2 03
Compound Spectra
x10* JCPd 1: C30 H27 F3 N2 03; 0.176: + FBF Spectrum (t: 0.143-0.243 min) LLQ-43.d Subtract
T 521.2046
a5 (MeH)+
<
3.5
+
2.5+ 541.1860
. M+Na)e
1.5
. 559.1625
MK+
0.5 |
o [
T T T T T T T T T T T T T T T T T T T T T
S0 52 S 56 S8 50 SR 53 538 S0 542 544 46 548 S50 552 554 5% 558 560 S62 564
Counts vs. Mass-to-Charge (miz)
Spectrum Peaks
mjz mjz [Calc) Diff (ppm) Abund Haight %  Height % (Calc)  Jon Spedes 2
521.2046 5212047 009 43941 100.00 100.00 (MaH}+ 1
522.2081 522,079 037 15102 %83 3161 (MaH)+ 1
543,1860 543,1866 -1.18 19771 100,00 100.00 (MeNa)+ 1
544,1895 54,1898 -0.59 5979 024 3360 (MaNa)+ 1
559.1625 559.1605 145 s441 100,00 100.00 (MK} 1
560.1669 60,1638 549 2305 w79 ne2 (MK} 1
5611661 561.1624 651 1391 2160 131 (M+K)+ 1
xan® [OPd 1: C30 27 F3 K2 03; 0.176: + Scan (t: 0.143-0.243 min, 7 scars) LLQ-43.
0.5
0.6
0.7
0.67)
521204
05 (MeH)s
047
0.3
) LB,
0.1+ if)e
o AT i J-I .JI....llJ“
T L] T T T T T T L] T T T T T
s 52 524 S S8 5 S50 552 554 55 558 560 SA2  5A4
Spectrum Peaks
m/z mjz (Calc) Diff (ppm) Abund Haight %  Height % (Calc)  lon Species  Z
521.2046 5212047 008 43941 100,00 100.00 (M4H)+ 1
522.2081 522.2079 037 18182 %83 3261 (MeH)+ 1
543.1860 543.1866 -1.18 19771 100.00 100.00 (MeNa)e 1
544,1895 544,1898 059 5979 0.24 3360 (MeNa)e 1
559.1625 559.1605 345 s441 100.00 100.00 [ 1
560.1669 60,1638 549 2305 B ne (MK} 1
561.1661 561.1624 661 1391 2150 1131 (MK} 1
Header
Data
FassHunier Qualiatve Anaiyss Fage 1o 1 EZE o 1
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MS spectra of 7

Custom Workflow Report Agilent
Compound Details
Cpd. 1: C30 H25 F3 N2 04
Compound Spectra
x1p® |CPd 1: €30 H25 F3 M2 O4; 0.182: + FBF Spectrum (t: 0.149, 0.249-0.398 min) LLQ-0.d Subtract
4 557.1865
- (M+Na)+
.
6 5351845
Iy
-
,.
by
5711408
1 M4+
o L L.
T T T T T T T T T T T T T T T T T T T T T T T
M4 53 SIS0 S 546 S48 S0 552 S5 S5 S5  S60 SA? S64 566 S68 SN0 572 S S SPB SBD
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
m/z mz (Calc) Diff (ppm) Abund Height %  Height % (Cakc) lonSpecies 2
535.1845 535.1639 Lu 499625 100,00 100.00 (M+Hp 1
536.18% 536,1872 [ ] 156286 nas na (M+H}+ 1
537.1906 537.1901 081 29855 5.96 630 (MeH}+ 1
53E.1934 538.1529 0.8 3873 0.76 0B (M+Hp+ 1
557.1665 557.1659 107 §16319 100.00 100.00 (M+Na)+ 1
558.1697 558,1691 110 5837 nm ne (MeNaje 1
S50.1724 5591721 0.67 46112 5.65 &30 (MeNa)+ 1
SE0.17SS 560.1749 L8 6473 0.7 0B MeNa)+ 1
573.1404 573.1398 110 aman 100.00 100.00 [ 1
574.1441 574,1430 1.88 16274 W .63 (Meky+ 1
575.1437 5751417 142 6286 13.28 ns (MeK)+ 1
576.1480 576.1431 240 278 an im MK+ 1
wig% |Cpd 1: C30 HES F3 N2 O4; 0.182: + Scan (rt: 0.144, 0.249-0.396 min, 11 scans) LLQ-40.0
4 557.1665
o MeNa)+
P
6 5351845
o M
4
3
2
- u Sal:}ﬂ
+
oL | | !

=

T T T T T T T
534 536 538 540 5 544 546 58 550 552

HassHunter

T T T T T T T T
554 556 558 560 562 564 566 568

Counts vs. Mass-to-Charge (m/z)

Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund %  Height % (Cak) lom
535.1845 5351699 L1 99615 100.00 100.00 (M+H}+
536.187% 536.1872 0.m 156286 2. D& (M+H}+
537.1906 537.1901 o8 29855 5.98 &30 (M+H}
5381934 5381029 0.89 3873 0.78 0.65 (MHp
557.18685 557.1659 107 B16319 100,00 100,00 [Meha)s
558.1697 58,1691 110 25837 nm 8 M+Na)s
5501724 5501721 067 5112 SES 610 MeNas
S60.1755 5601748 108 6473 0.7 065 [M+Najs
573.1404 573.1398 L 47321 100,00 100.00 (MK
574.1441 574.1430 168 16274 W39 .63 (M+K)+
575.1437 575.1417 a2 6285 1328 n3s2 (M+K)+
576.1480 576.1431 549 2278 471 im MK+
tative Page 1of 1

$110

T T T
576 578 58D

&l

on 111,




MS spectra of 8

Custom Workflow Report

-~ Agilent

Compound Details
Cpd. 1: C32 H29 F3 N2 04
Compound Spectra
105 [Cpd 1: 32 HXI F3 N2 O4; 0L17%: + FBF Specirum (ri: 0.003-0.359 min) LLQ-4Ld Subéract
. 5851977
(Mana)e
.
&
5
s
Ey
ta
1] se3z2ie3 ol
oA BAH) 1 L.
= 1 T T T T T T T T T T T T T T T T T T T T T
562 564 566 568 SP0 572 5}4 5/ S5/ S0 SE? S84 586 SEE 590 502 504 506 508 60D 602 604 GD6 608
Counts vs. Mass-to-Charge (m/z)
Spectrum Peaks
mjz m/z(Calc) Diff (ppm) Albsnd Height % Height % (Calc)  Ion Species z
563.2163 5632152 190 593 100,00 100.00 (MeH)+ 1
564.2198 5642188 228 e 36591 3584 M)+ 1
585.1977 585.1972 093 743671 100,00 100.00 (M+ha)+ 1
586.2011 586.2004 120 263711 35.46 3583 (MMl 1
587.2037 587,208 047 45381 [ 705 (M+ha)+ 1
S88.2062 5882063 -0.05 584 0.90 0.99 (Mh+Ma)+ 1
B0L.1715 6011711 072 58570 100,00 100.00 (M+K)s 1
602.1751 6021744 123 21619 36.91 35.84 (M+K)+ 1
603.1754 603.1732 357 -] 13.19 1427 (M+K)+ 1
04,1790 604, 1746 7.23 88 190 158 (MK} '
x1g® [CPd 1: €32 H29 F3 N2 O4; 0.176: + Scan {rt: 0.093-0.259 mi, 11 scans) LLQ-41.d
- 585 1577
(M+ha)+
P
P
.
e
Ey
Fa
6011715
I sea21E3 | l (MaK}+
P o0 1 | L [ P P 1
T T T T T T T T T T T T T T T T T T T T T T T T
562 564 566 s68 5™ 572 574 576 57 580  S& 584 586 a8 590 592 594 506 598 00 802 ] 606 508
Counts vs. Mass-in-Charge (m/'z)
Spectrum Peaks
miz m/z (Calc) Diff (ppm) Abund Height % Height % (Calc) o z
563.2163 5612152 190 4643 100.00 100,00 Mk 1
564.2198 5642185 228 1732 36.91 35.84 1+ 1
85,1977 585.1972 0.93 743671 100.00 100,00 (M+Ma)+ 1
586.2011 586.2004 120 263711 35.46 35,83 (M+Na)+ 1
S87.2037 587.2034 0.47 45381 [ 705 (M+ha)+ 1
588, 2062 558.2063 0.05 6584 050 099 (Metia)+ 1
6011715 6011711 072 58570 100,00 100.00 (MK 1
8021751 BO2.1744 L33 21819 36.91 35.84 MK+ 1
03,1754 01732 sy ms nn 1427 Hak)e 1
604.1790 64,1746 723 kL 158 (MK 1
Header
Data
TiawHntes Cualitative Anares Fage 10F 1 Cenerated ot 248 AW on /1172003
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MS spectra of 9

Custom Workflow Report ~ Agilent
Compound Details
Cpd. 1: C36 H29 F3 N2 03
Compound Spectra
x10*_JCpd 1: €36 H29 F3 N2 03; 0.183: + FBF Spectrum (rt: 0.150-0.250 min) LLQ-42.d Subtract
617.2027
s (Meha)e
595.2209
1 e
&
6331764
. M+
-
P
.
I | 1l .
T T T T T T T T T T T T T T T T T T T T T
594 596 598 600 602 604 606 608 610 612 614 616 618 620 62 624 626 628 630 61 64 66 638 60
Counts vs. Mass-to-Charge (nyz)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Height %  Height % (Caic) lon Species z
595.2209 $95.2203 0.94 52887 100.00 100.00 (MeH)+ 1
596.2241 596.2236 0.87 20525 3881 4013 (M4H)+ g
597,284 597.2267 289 4818 a1 846 (M4H)+ 1
598.2320 598.229 4.00 838 158 124 (M4H)+ 1
617.202 617.2022 0.78 68685 100.00 10000 (Meha)+ 1
618.2062 618.2055 103 28814 4183 4012 (MeNa)e 1
619.2009 6192086 206 6634 963 845 (M+Na)+ 1
620.2156 6202116 6.47 132 164 124 (Meha)+ 1
6331764 633.1762 039 34057 100.00 100.00 (MeK)+ 1
634.1800 634.1795 091 13624 4088 4013 (M4K)+ 1
635.1800 635.1788 192 5160 1515 1567 (M4K)+ 1
636.1814 636.1800 227 1511 444 414 (MeK)+ 1
637.1883 637.1821 9.69 385 113 0 (MeK)+ 1
x10® JCpd 1: €36 H29 F3 N2 03; 0.183: + Scan (rt: 0.150-0250 min, 7 scans) LLQ-42.d
1.1
pa
ol 617.2027
o o (Meha)e
061 (MeH)+
057 633.1764
0.4 (MeK)+
0.3
|| i
ol Loz i ] o Ay kil J | W
T T T T 1 T T T T T T T T T T T T T T T
594 SP6 98 600 602 604 606 608 610 612 614 616 618 620 62 64 66 628 630 6 64 636 638 60
Counts vs. Mass-to-Charge (mVz)
Spectrum Peaks
m/z m/z (Calc) Diff (ppm) Abund Meight %  Height % (Calc)  lon Species 2
595.2209 $95.2203 0.94 52887 100.00 100.00 (MeH)+ 1
596.2241 $96.2236 087 20525 3881 4013 (MeH)+ 1
597.2264 97.2267 289 4818 9.11 846 (MeH)+ 1
598.2320 $98.2296 4.00 838 158 124 (MeH)+ 1
617,202 617.2022 078 63885 100.00 10000 (MeNa)+ 1
618.20602 618.2055 103 28814 4183 4012 (MeNa)e 1
619,209 619.2086 206 6634 9.63 BAS  (MeNa)e 1
620.2156 6202116 647 1R 164 124 (MeNa)e 1
6311764 6331762 039 34057 100.00 100.00 (Mex)e 1
634.1800 634.1795 0.91 13924 4088 4013 (MeX)s 1
635,1800 635.1788 192 5160 1515 1567 (Mex)e 1
6361814 636.1800 227 1511 444 414 (MeK)+ 1
637.1883 637.1821 9.69 385 113 0rs (Max)+ 1
Header
Data
‘asshunter Qualiative Analyss Page 1df 1 F3X on /1)
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