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General Synthetic Information

Unless otherwise noted, reactions were performed under an atmosphere of dry nitrogen
or argon using oven-dried scintillation vials sealed with a polytetrafluoro-ethylene-lined
septum or oven-dried 15 mL sealed tubes with a screw-top cap. High density polyethylene
or polypropylene syringes equipped with stainless-steel needles were used to transfer
air- and moisture-sensitive liquid reagents. Reactions were stirred using Teflon-coated
magnetic stir bars. Elevated temperatures were maintained using thermostat-controlled
heating mantles with a silicon oil heating bath and contained a thermometer for accurate
readings. Organic solutions were concentrated using a rotary evaporator or BioChromato
Smart Evaporator with a diaphragm vacuum pump. Thin-layer chromatography was
performed on silica gel (VWR Common Silica Gel HLF UV2ss plates, and spots were
visualized by quenching ultraviolet light (A = 254 nm). Purification of products was
accomplished by automated normal phase flash column chromatography on silica gel
(VWR Common Silica Gel 60 A, 40-60 pm).

Reagents and solvents were purchased from various commercial sources and used as
received. 1,4-Dioxane (99.5% extra dry over molecular sieves; sure seal) was purchased
and used as received. Sodium nitrite (NaNOz) was dried by evacuating and backfilling a
20 mL scintillation vial, which was subsequently heated with a butane torch (3x) under
vacuum. The vial was then left under vacuum overnight and stored in a nitrogen-filled
glovebox.

Proton nuclear magnetic resonance (*H NMR) and fluorine nuclear magnetic resonance
("F NMR) were taken on a Bruker DRX 500 spectrometer (500 and 470 MHz,
respectively). Carbon nuclear magnetic resonance ('*C{'H} NMR) was taken on a Bruker
Avance Il 800 with a QCI cryoprobe (201 MHz). Chemical shifts (8) for protons are
reported in parts per million (ppm) downfield from tetramethylsilane and are calibrated
against residual solvent peak (CHCIs: 6 = 7.26 ppm). Chemical shifts (5) for carbon are
reported in ppm downfield from tetramethylsilane and are calibrated against the residual
solvent peak (CDCIs: 6 = 77.2 ppm). Chemical shifts for fluorine are reported in ppm
upfield from trichlorofluoromethane (0.0 ppm). NMR data are represented as follows:
chemical shift (ppm), multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, p = pentet,
m = multiplet), coupling constant in Hertz (Hz), integration. High-resolution mass
determination was carried out by atmospheric-pressure chemical ionization (APCI-
hexanes/PhMe) on a Waters Q-Tof Premier, in which samples were dissolved in hexanes
or PhMe/hexanes, which was used as the ionization solvent or on an LTQ Orbitrap mass
spectrometer (ThermoFisher Scientific, Bremen, Germany) using a high-resolution scan
setting of 60,000. After tuning and calibrating the instrument in positive mode with a
Thermo LTQ positive ion calibration solution, the samples were analyzed in APCI mode
using low capillary temperature (150 °C) and low vaporizer temperature (150 °C) to
prevent thermal decomposition of the compounds. Infrared spectra were measured on a
Perkin Elmer Spectrum Two Fourier Transform Infrared Spectrometer by drying samples
on a diamond ATR Sample base plate. Uncorrected melting points were measured on a



Chemglass Digital Melting Point apparatus. UV-Vis data was acquired on an Agilent Cary
6000i UV-Vis-NIR spectrophotometer.

Safety. Sodium nitrite (NaNO3) is an oxidizing agent and can form poisonous gases if
mishandled. NaNO- reacts with strong acids to form nitrogen dioxide (a poisonous gas)
and reacts with liquid ammonia and other ammonium compounds to form potentially
explosive compounds. NaNO: is also not compatible with oxidizing agents (perchlorates,
peroxides, nitrates, chlorine, bromine and fluorine); amines; chemically active metals
(potassium, magnesium, zinc). Ensure reactants used with NaNO2 do not contain known
incompatible functional groups by checking the SDS of NaNOx."

Synthesis of gem-Difluoroalkenes. Substrates 1a—1q were synthesized according to
previously reported procedures.?3

General Procedure for the Chloro-Arylation of gem-Difluorostyrenes with Aryl
Sulfonyl Chlorides. An oven dried 15 mL tube was charged with a Teflon-coated egg-
shaped magnetic stir bar, copper powder (6.4 mg, 0.10 mmol, 0.10 equiv.) and aryl
sulfonyl chloride (2.0 mmol, 2.0 equiv.). The tube was then transferred into a nitrogen-
filled glovebox. Then, Pd(OAc)2 (5.6 mg, 0.025 mmol, 0.025 equiv.) and NaNO2 (0.017 g,
0.25 mmol, 0.25 equiv.) were added to the tube. Next, 1,4-dioxane (5.0 mL) was added,
followed by gem-difluorostyrene (1.0 mmol, 1.0 equiv.). The tube was sealed with a PTFE
bushing lined with an O-ring and taken out of the glovebox. The tube was then stirred in
a pre-heated silicone oil bath at 130 °C for 3 h, after which the sealed tube was removed
from the oil bath and allowed to cool to rt. The sealed tube was opened and the crude
reaction mixture was transferred to a separatory funnel along with 20 mL of water. The
crude reaction mixture was extracted with EtOAc (3 x 20 mL). Then, the combined organic
fractions were washed with saturated Na>CO3 (3 x 15 mL), brine (1 x 15 mL) and dried
over sodium sulfate (Na2SO4). The combined organic fractions were then filtered to
remove Na>SO4, concentrated in vacuo onto diatomaceous earth, and purified by normal-
phase silica gel chromatography.



Optimization Screens and Procedures
Table S1. M-X Additive Screen

2.5% Pd(OAc),

F 10% Cu powder
17 0 p Cl H
Ar /Y 25% Additive X
F Ar? + X Ar
) Ar! Ar!
+ 1,4-dioxane [0.2 M]

ClO,S—Ar? Ny, 130°C, 3 h F F F
3aa 3aa’
Ar' =4-CN-Ph
Ar? = 4-NO,-Ph
Entry M-X Conv. 3aa 3aa’ 3aal/3aa’
1 none 91 31 21 1.5
2 Na,CO3 98 33 21 1.6
3 NaOTf 97 31 20 1.6
4 NaCl 94 26 21 1.2
5 NaBr 54 - 12
6 Nal 40 - trace
7 NaOAc >95 36 18
8 NaPFg >95 34 17
9 NaBF, >95 34 19 1.8
10 NaTFA 88 24 16 1.5
11 NaNO3 96 41 16 25
12 NaNO, >95 51 1 4.8
13 NaNO, >95 54 2 27°

Table S1. M-X Additive Screen General Procedure: Oven dried 1-dram vials equipped
with magnetic stir bars were charged with copper powder (1.3 mg, 0.020 mmol, 0.10
equiv.), 4-(2,2-difluorovinyl)benzonitrile 1a (0.033 g, 0.20 mmol, 1.0 equiv.) and 4-
nitrobenzenesulfonyl chloride 2a (0.088 g, 0.40 mmol, 2.0 equiv.) before being transferred
to a nitrogen-filled glove box. Then, Pd(OAc). (1.1 mg, 0.0050 mmol, 0.050 equiv.), M—X
additive (0.050 mmol, 0.25 equiv.) and anhydrous 1,4-dioxane (1.0 mL, 0.20 M) were
added sequentially, and the vials were sealed with a screw-top cap containing a PTFE-
lined septum. The vials were transferred out of the glove box and stirred on a pre-heated
1-dram vial heating block at 130 °C for 3 h. Upon completion, the vials were removed
from the 1-dram vial heating block and allowed to cool to rt. The crude reaction mixtures
were diluted with EtOAc (1 mL). Then, a,a,a-trifluorotoluene (8.2 pyL) was added to each
crude reaction mixture, and the mixtures were thoroughly mixed to ensure proper mixing
before taking an aliquot of the crude reaction mixture (0.5 mL) for '°F NMR analysis. 2 1.0

mmol scale.



Table S2. NaNOyx Equivalents Screen

2.5% Pd(OAGc),

NO, 10% Cu powder cl NO, " NO,
X F X% NaNO, or NaNO;
/©/Y + + X
F 1,4-dioxane [0.2 M] O O
NC ' o F F F
ClO,S Ny, 130 °C, 3 h NC NC

1a 2a 3aa 3aa’

NaNO, Equivalents ! NaNO; Equivalents

Entry X% NaNO, Conv. 3aa 3aa’ 3aa/3aa’ w Entry X% NaNO3 Conv. 3aa 3aa’" 3aal3aa’
1 0 >95 32 25 1.3 } 10 0 89 27 24 1.1
2 25 >95 41 18 2.2 } 11 2.5 94 32 21 1.5
3 5 >95 42 17 25 f 12 5 91 31 22 1.4
4 10 >95 52 12 4.4 13 10 96 39 20 2.0
5 20 >95 50 M 47 ! 14 20 95 38 17 2.2
6 25 >95 51 11 4.8 } 15 25 96 41 16 2.5
7 50 >95 53 8 6.3 ! 16 50 96 43 16 2.6
8 75 >95 51 7 7.7 : 17 75 94 46 13 3.7
9 100 93 51 5 10.9 : 18 100 95 46 12 3.9

Table S2. NaNOx Equivalents Screen General Procedure: Oven dried 1-dram vials
equipped with magnetic stir bars were charged with copper powder (1.3 mg, 0.020 mmol,
0.10 equiv.), 4-(2,2-difluorovinyl)benzonitrile 1a (0.033 g, 0.20 mmol, 1.0 equiv.) and 4-
nitrobenzenesulfonyl chloride 2a (0.088 g, 0.40 mmol, 2.0 equiv.) before being transferred
to a nitrogen-filled glove box. Then, Pd(OAc)2 (1.1 mg, 0.0050 mmol, 0.025 equiv.),
NaNO2 or NaNO3s and anhydrous 1,4-dioxane (1.0 mL, 0.20 M) were added sequentially,
and the vials were sealed with a screw-top cap containing a PTFE-lined septum. The vials
were transferred out of the glove box and stirred on a pre-heated 1-dram vial heating
block at 130 °C for 3 h. Upon completion, the vials were removed from the 1-dram vial
heating block and allowed to cool to rt. The crude reaction mixtures were diluted with
EtOAc (1 mL). Then, a,a,a-trifluorotoluene (8.2 pyL) was added to each crude reaction
mixture, and the mixtures were thoroughly mixed to ensure proper mixing before taking

an aliquot of the crude reaction mixture (0.5 mL) for '°F NMR analysis.



Table S3. Palladium Catalyst Screen

2.5% Pd cat.

NO, 10% Cu powder cl NO, H NO,
o X% NaNO,
+ + A
F 1,4-dioxane [0.2 M]
NC clo,s 130 °C, Ny, 3 h NG F F " F

1a 2a 3aa 3aa

0% NaNO, i 100% NaNO,

Entry Pd catalyst Conv. 3aa 3aa’ Entry Pd catalyst Conv. 3aa 3aa’
1 Pd black 75 24 27 ! 10 none 27 0 0
2 Pd(dba), 70 24 22 3 11 Pd black 90 56 4
3 Pd(PPhj3), 48 13 21 i 12 Pd(dba), 82 49
4 PdO 24 2 3 } 13 Pd(PPhj), 50 23 10
5 Pd(NO3),*H,0 >95 55 14 14 PdO 14 4 -
6 PdCl, 64 19 23 i 15 Pd(NO3),*H,0 86 57 2
7 PdCl,(PPhg), 46 9 16 16 PdCl, 80 48 1
8 Pd(TFA), 78 28 28 ! 17 PdCl,(PPhg), 66 42 4
9 Pd(OAc), 95 33 29 18 Pd(TFA), 84 54 1

19 Pd(OAc), 91 63 7

Table S3. Palladium Catalyst Screen General Procedure: Oven dried 1-dram vials
equipped with magnetic stir bars were charged with copper powder (1.3 mg, 0.020 mmol,
0.10 equiv.), 4-(2,2-difluorovinyl)benzonitrile 1a (0.033 g, 0.20 mmol, 1.0 equiv.) and 4-
nitrobenzenesulfonyl chloride 2a (0.088 g, 0.40 mmol, 2.0 equiv.) before being transferred
to a nitrogen-filled glove box. Then, palladium catalyst (0.0050 mmol, 0.025 equiv.),
NaNO:2 (where applicable, 14 mg, 0.20 mmol, 1.0 equiv.) and anhydrous 1,4-dioxane (1.0
mL, 0.20 M) were added sequentially, and the vials were sealed with a screw-top cap
containing a PTFE-lined septum. The vials were transferred out of the glove box and
stirred on a pre-heated 1-dram vial heating block at 130 °C for 3 h. Upon completion, the
vials were removed from the 1-dram vial heating block and allowed to cool to rt. The crude
reaction mixtures were diluted with EtOAc (1 mL). Then, a,a,a-trifluorotoluene (8.2 pL)
was added to each crude reaction mixture, and the mixtures were thoroughly mixed to
ensure proper mixing before taking an aliquot of the crude reaction mixture (0.5 mL) for
'F NMR analysis.



Table S4. Copper Catalyst Screen

2.5% Pd(OAc),

NO. 10% Cu cat. NO,
F : X% NaNO ¢l
+ +
NG F 1,4-dioxane [0.2 M] O
NC

clo,8 Ny, 130 °C, 3 h FF
1a 2a 3aa
0% NaNO, 100% NaNO,

Entry Cu Source Conv. 3aa 3aa’ Entry Cu Source Conv. 3aa 3aa'
1 none 19 0 2 } 16 none 21 0 2
2 Cu powder 75 19 30 17 Cu powder 92 63 7
3 CuCl 73 25 30 18 CuCl 81 49 3
4 CuBr 70 25 23 ! 19 CuBr 83 52 3
5 cul 80 24 28 ! 20 cul 77 53 2
6 Cu,0 56 8 23 21 Cuo 79 51 3
7 CuF, 20 32 30 ! 22 CuF, 85 54 2
8 CuCl, 67 16 25 3 23 CuCl, 74 42 1
9 CuBr, 58 8 22 24 CuBr, 73 47 2
10 Cu(OAc), >95 32 26 3 25 Cu(OAc), 89 62 5
1 Cu(acac), 91 14 40 ! 26 Cu(acac), 93 55 15
12 Cu(CsHFgO),*H,0 69 17 28 : 27 Cu(CsHFg0),*H,0 89 50 3
13 Cu(NO,), >95 40 2 28 Cu(NO3), 93 55 3
14 CuSO, 58 5 25 ! 29 CusO, 90 63 3
15 Cu(OTf), 70 16 27 30 Cu(OTf), 80 40 1

Table S4. Copper Catalyst Screen General Procedure: Oven dried 1-dram vials
equipped with magnetic stir bars were charged with copper catalyst (0.020 mmol, 0.10
equiv.), 4-(2,2-difluorovinyl)benzonitrile 1a (0.033 g, 0.20 mmol, 1.0 equiv.) and 4-
nitrobenzenesulfonyl chloride 2a (0.088 g, 0.40 mmol, 2.0 equiv.) before being transferred
to a nitrogen-filled glove box. Then, Pd(OAc)2 (1.1 mg, 0.0050 mmol, 0.025 equiv.),
NaNO:2 (where applicable, 14 mg, 0.20 mmol, 1.0 equiv.) and anhydrous 1,4-dioxane (1.0
mL, 0.20 M) were added sequentially, and the vials were sealed with a screw-top cap
containing a PTFE-lined septum. The vials were transferred out of the glove box and
stirred on a pre-heated 1-dram vial heating block at 130 °C for 3 h. Upon completion, the
vials were removed from the 1-dram vial heating block and allowed to cool to rt. The crude
reaction mixtures were diluted with EtOAc (1 mL). Then, a,a,a-trifluorotoluene (8.2 pL)
was added to each crude reaction mixture, and the mixtures were thoroughly mixed to
ensure proper mixing before taking an aliquot of the crude reaction mixture (0.5 mL) for
'F NMR analysis.



Table S5. Solvent Screen

2.5% Pd(OAc),

F 10% Cu powder
17 o Lup Cl H
Ar /Y 100% NaNO, )
F - = Ar2 + . Ar
Ar1 AI‘1
+ solvent [0.2 M]
ClO,S—Ar 130 °C, Ny, 3 h F F F
3aa 3aa’
Ar' = 4-CN-Ph
Ar? = 4-NO,-Ph
Entry Solvent Conv. 3aa  3aa'
1 1,2-DCB 67 28 7
2 CPME 35 8 3
3 Diglyme 47 16
4 DMA 30
5 o-Xylene 37 9 2
6 1,4-Dioxane 94 63 6

Table S5. Solvent Screen General Procedure: Oven dried 1-dram vials equipped with
magnetic stir bars were charged with copper powder (1.3 mg, 0.020 mmol, 0.10 equiv.),
4-(2,2-difluorovinyl)benzonitrile 1a (0.033 g, 0.20 mmol, 1.0 equiv.) and 4-
nitrobenzenesulfonyl chloride 2a (0.088 g, 0.40 mmol, 2.0 equiv.) before being transferred
to a nitrogen-filled glove box. Then, Pd(OAc)2 (1.1 mg, 0.0050 mmol, 0.025 equiv.),
NaNO:2 (14 mg, 0.20 mmol, 1.0 equiv.) and anhydrous solvent (1.0 mL, 0.20 M) were
added sequentially, and the vials were sealed with a screw-top cap containing a PTFE-
lined septum. The vials were transferred out of the glove box and stirred on a pre-heated
1-dram vial heating block at 130 °C for 3 h. Upon completion, the vials were removed
from the 1-dram vial heating block and allowed to cool to rt. The crude reaction mixtures
were diluted with EtOAc (1 mL). Then, a,a,a-trifluorotoluene (8.2 pyL) was added to each
crude reaction mixture, and the mixtures were thoroughly mixed to ensure proper mixing

before taking an aliquot of the crude reaction mixture (0.5 mL) for '°F NMR analysis.



Table S6. Temperature Screen
2.5% Pd(OAc),

F 10% Cu powder
1 Cl H
Ar /ﬁ/ 100% NaNO, ,
F — " - 1)§<Arz T AT
+ 14-dioxane [0.2M] A r

CIO,S—Ar X°C, Ny, 3h F F F

3aa 3aa’
Ar' = 4-CN-Ph
Ar? = 4-NO,-Ph
Exp Temp. (°C) Conv. 3aa 3aa'

1 110 >95 45 10

2 120 >95 47 8

3 130 >95 56 6

4 140 >95 43 1

Table S6. Temperature Screen General Procedure: Oven dried 1-dram vials equipped
with magnetic stir bars were charged with copper powder (1.3 mg, 0.020 mmol, 0.10
equiv.), 4-(2,2-difluorovinyl)benzonitrile 1a (0.033 g, 0.20 mmol, 1.0 equiv.) and 4-
nitrobenzenesulfonyl chloride 2a (0.088 g, 0.40 mmol, 2.0 equiv.) before being transferred
to a nitrogen-filled glove box. Then, Pd(OAc)2 (1.1 mg, 0.0050 mmol, 0.025 equiv.),
NaNO:2 (14 mg, 0.20 mmol, 1.0 equiv.) and anhydrous 1,4-dioxane (1.0 mL, 0.20 M) were
added sequentially, and the vials were sealed with a screw-top cap containing a PTFE-
lined septum. The vials were transferred out of the glove box and stirred on a pre-heated
1-dram vial heating blocks at different temperatures for 3 h. Upon completion, the vials
were removed from the 1-dram vial heating block and allowed to cool to rt. The crude
reaction mixtures were diluted with EtOAc (1 mL). Then, a,a,a-trifluorotoluene (8.2 pL)
was added to each crude reaction mixture, and the mixtures were thoroughly mixed to
ensure proper mixing before taking an aliquot of the crude reaction mixture (0.5 mL) for
'F NMR analysis.



Table S7. Reaction Time Screen

2.5% Pd(0AC),

AT F 10% Cu powder cl H
100% NaNO, .
F I . ArZ 4 Al N.\s
+ 14-dioxane 02M] AT d

ClO,S—Ar? 130 °C, N, X h F F F
3aa 3aa’
Ar' = 4-CN-Ph
Ar2 = 4-NO,-Ph
Exp Time (h) Conv. 3aa 3aa’

1 1 78 47 5

2 2 87 51 6

3 3 >95 60 6

4 4 >95 61 6

Table S7. Reaction Time Screen General Procedure: Oven dried 1-dram vials
equipped with magnetic stir bars were charged with copper powder (1.3 mg, 0.020 mmol,
0.10 equiv.), 4-(2,2-difluorovinyl)benzonitrile 1a (0.033 g, 0.20 mmol, 1.0 equiv.) and 4-
nitrobenzenesulfonyl chloride 2a (0.088 g, 0.40 mmol, 2.0 equiv.) before being transferred
to a nitrogen-filled glove box. Then, Pd(OAc)2 (1.1 mg, 0.0050 mmol, 0.025 equiv.),
NaNO:2 (14 mg, 0.20 mmol, 1.0 equiv.) and anhydrous 1,4-dioxane (1.0 mL, 0.20 M) were
added sequentially, and the vials were sealed with a screw-top cap containing a PTFE-
lined septum. The vials were transferred out of the glove box and stirred on a pre-heated
1-dram vial heating block at 130 °C for 1-4 h. Upon completion, the vials were removed
from the 1-dram vial heating block and allowed to cool to rt. The crude reaction mixtures
were diluted with EtOAc (1 mL). Then, a,a,a-trifluorotoluene (8.2 pyL) was added to each
crude reaction mixture, and the mixtures were thoroughly mixed to ensure proper mixing

before taking an aliquot of the crude reaction mixture (0.5 mL) for 'F NMR analysis.
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Table S8. 1°F NMR Selectivities of Substrate Scope

2.5% Pd(OAc),
10% Cu powder cl H cl cl

’ F 25% NaNO,
Ar /ﬁ/ +  CIOS—AR : Ar1)§<Ar2 + ArwJ\(Arz + Ar1J\rAr2 s &sow?
F 1,4-dioxane [0.2 M]
130 °C, Ny, 3 h F F F F F F
A B C D
Entry Ar' Ar? A B c D A:(B+C+D)
1 3,4,5-tri-OMe-Ph 4-NO,-Ph 53 1 3 1 11:1
2 2-(4-'Bu-Ph) 4-NO,-Ph 43 2 2 0 11:1
3 3,5-di-OMe 4-NO,-Ph 49 2 2 0 12:1
4 3,5-di-Me-Ph 4-NO,-Ph 53 3 0 2 11:1
5 4-1By-Ph 4-NO,-Ph 46 2 2 1 9:1
6 4-OBn 4-NO,-Ph 55 1 1 1 18:1
7 3-0C(O)Ph 4-NO,-Ph 50 3 6 2 5:1
8 3-CF; 4-NO,-Ph 41 0 0 4 10:1
9 4-CN 4-NO,-Ph 58 6 0 0 10:1
10 4-OTs 4-NO,-Ph 62 2 1 0 21:1
11 4-CO,Me 4-NO,-Ph 45 3 0 2 9:1
12 3,5-di-Cl 4-NO,-Ph 53 4 0 0 13:1
13 4-F 4-NO,-Ph 58 3 0 3 10:1
14 4-Br 4-NO,-Ph 57 2 2 0 14:1
15 3-indole 4-NO,-Ph 56 0 0 0 56:1
16 2-benzofuran 4-NO,-Ph 55 0 0 0 55:1
a7 4-OMe-Ph 4-NO-Ph 85 1T 3 2 91
18 4-OMe-Ph 4-CF;-Ph 54 2 1 0 18:1
19 4-OMe-Ph 4-C(O)Me-Ph 61 0 3 2 12:1
20 4-OMe-Ph 4-F-Ph 61 1 2 3 10:1
21 4-OMe-Ph 4-Br-Ph 55 0 2 7 6:1
22 4-OMe-Ph 4-1-Ph 54 1 3 0 14:1
23 4-OMe-Ph Ph 61 2 3 2 9:1
24 4-OMe-Ph Naphthyl 54 2 3 5 5:1
25 4-OMe-Ph 4-Me-Ph 57 1 2 3 9:1
26 4-OMe-Ph 2-OMe-5-Br-Ph 57 0 4 5 6:1
27 4-OMe-Ph 6-Coumarin 56 1 4 4 6:1

Table S8. '°F NMR Selectivities of Substrate Scope Procedure: An oven dried 15 mL
tube was charged with a Teflon-coated egg-shaped magnetic stir bar, copper powder (6.4
mg, 0.10 mmol, 0.10 equiv.) and aryl sulfonyl chloride (2.0 mmol, 2.0 equiv.). The tube
was then transferred into a nitrogen-filled glovebox. Then, Pd(OAc)2 (5.6 mg, 0.025 mmol,
0.025 equiv.) and NaNO2 (0.017 g, 0.25 mmol, 0.25 equiv.) were added to the tube. Next,
1,4-dioxane (5.0 mL) was added, followed by gem-difluorostyrene (1.0 mmol, 1.0 equiv.).
The tube was sealed with a PTFE bushing lined with an O-ring and taken out of the
glovebox. The tube was then stirred in a pre-heated silicone oil bath at 130 °C for 3 h,
after which the sealed tube was removed from the oil bath and allowed to cool to rt. The

sealed tube was opened and a,a,a-trifluorotoluene (8.2 pyL) was added to each crude

11



reaction mixture, and the mixtures were thoroughly mixed to ensure proper mixing before

taking an aliquot of the crude reaction mixture (0.5 mL) for '°F NMR analysis.

Table S9. Radical Trapping Experiments

BHT Radical Trapping Experiment

2.5% Pd(OAc),

10% Cu powder NO
NO, 25% NaNO, 2 B
ot 3.0 equiv. BHT
+ + HO
F 1,4-dioxane [0.2 M]
NC CI0,S N,, 130 °C, 3 h
1a 2a 3aa 13% 21 / 29 mg

Diphenylethylene (DPE) Radical Trapping Experiment

2.5% Pd(OAc),
10% Cu powder

. NO, 25% NaNO, NO,
N 2.0 equiv. DPE
+
NG F 1,4-dioxane [0.2 M]
Clo,S N,, 130 °C, 3 h NG

1a 2a

3aa; 0%
42 mg 14%

Table S9. Radical Trapping Experiments General Procedure: Oven dried 1-dram vials
equipped with magnetic stir bars were charged with copper powder (1.3 mg, 0.020 mmol,
0.10 equiv.), 4-(2,2-difluorovinyl)benzonitrile 1a (0.033 g, 0.20 mmol, 1.0 equiv.), 4-
nitrobenzenesulfonyl chloride 2a (0.088 g, 0.40 mmol, 2.0 equiv.), and radical trap (BHT:
0.13 g, 0.60 mmol, 3.0 equiv. or DPE: 0.072 g, 0.40 mmol, 2.0 equiv.) before being
transferred to a nitrogen-filled glove box. Then, Pd(OAc)2 (1.1 mg, 0.0050 mmol, 0.050
equiv.), NaNO2 (0.0035 g, 0.050 mmol, 0.25 equiv.) and anhydrous 1,4-dioxane (1.0 mL,
0.20 M) were added sequentially, and the vials were sealed with a screw-top cap
containing a PTFE-lined septum. The vials were transferred out of the glove box and
stirred on a pre-heated 1-dram vial heating block at 130 °C for 3 h. Upon completion, the
vials were removed from the 1-dram vial heating block and allowed to cool to rt. The crude
reaction mixtures were diluted with EtOAc (1 mL). Then, a,a,a-trifluorotoluene (8.2 pL)
was added to each crude reaction mixture, and the mixtures were thoroughly mixed to
ensure proper mixing before taking an aliquot of the crude reaction mixture (0.5 mL) for
'F NMR analysis. Then, the NMR sample was recombined with the crude reaction
mixture and 50 pL of crude reaction mixture was filtered through a silica gel plug with
EtOAc into a GC vial for GC-FID and GC-MS analysis. The GC sample was then

12



recombined with the crude reaction mixture and the workup outlined in the General
Procedure for the Chloro-Arylation of gem-Difluorostyrenes with Aryl Sulfonyl
Chlorides was performed. For the isolation of 7, a preparatory TLC (20% EtOAc in
hexanes) delivered 0.029 g (21%) as a yellow solid. For the isolation of 8, a preparatory
TLC (100% hexanes) delivered 0.042 g (14%) as a yellow solid.

Table S9. Radical Trapping Experiments Discussion:

* The reaction containing BHT had 45% conversion of 4-(2,2-difluorovinyl)benzonitrile 1a
with 13% of chloro-arylated product 3aa and 14% of B-F elimination product B by °F
NMR.

* The reaction containing DPE had 23% conversion of the gem-difluorostyrene 1a with no
arylated products (A-D) observed by '°F NMR.

Table S$10. UV-Vis Experiments

UV-Vis Studies

— Pd(OAc),
— Pd(OAc), + NaNO, + heat
— Pd(OAc), + Cu® + NaNO, + heat
— NaNO; + heat
NaNO, no heat

Pd(OAc), + Cu® + heat

Absorbance (AU)

| T ri1rr 117171171711
O A D AV 0 O (& D GRS © O
DI PR LA SRR
Wavelength (nm)

Table S10. UV-Vis Experiments General Procedure: Oven dried 1-dram vials equipped
with magnetic stir bars were charged with (where applicable) copper powder (1.3 mg,
0.020 mmol, 0.10 equiv.), Pd(OAc)2 (1.1 mg, 0.0050 mmol, 0.050 equiv.), NaNO2 (0.014
g, 0.20 mmol, 1.0 equiv.) and anhydrous 1,4-dioxane (2.0 mL, 0.10 M) in a nitrogen-filled
glovebox and subsequently sealed with a screw-top cap containing a PTFE-lined septum.
The vials were transferred out of the glove box and stirred on a pre-heated (or rt where
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applicable) 1-dram vial heating block at 130 °C for 10 min. Upon completion, the vials
were removed from the 1-dram vial heating block and allowed to cool to rt. The vials were
then transferred to a nitrogen-filled glovebox, where 0.50 mL of crude reaction mixture
was added to a quartz cuvette. The crude reaction mixture was then diluted with
anhydrous 1,4-dioxane (2.5 mL) and sealed with J. Young valves. The vials were
transferred out of the glove box and placed inside the UV-Vis spectrophotometer for

analysis.
Table S10. UV-Vis Experiments Discussion:

« In the absence of other additives, Pd(OAc). showed a prominent Pd?* peak at 400 nm
(black line).*

* Pd(OACc).in the presence of Cu powder under the standard reaction temperature of 130
°C lost the Pd?* peak at 400 nm (pink line), suggesting a reduction of Pd?*. Additionally,
the redox couples Pd"/Pd° (+0.91 V)% and Cu®/Cu' (-0.52 V)® supports a reduction of Pd".
However, it is unlikely that Pd® is formed due to the tolerance of Ar—I/Br (3na, 4qe, 4qf)
under the standard reaction conditions for the chloro-arylation of gem-difluorostyrenes.
Instead, a one-electron reduction to Pd' is hypothesized to occur.

« Similarly, Pd(OAc). with NaNO- produced a similar loss of of the Pd?* peak for unknown
reasons. Given the low oxidation potentials of NO?~ (NO*-/ NO?~ = +0.42 VV and NO?/NO
= +0.38 V)8 relative to known oxidants for Pd'/Pd"V catalysis,”8 it is unlikely that an

oxidation occurred between Pd(OAc). and NaNO:..
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Figure S1. Proposed Mechanism
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Figure S1. Proposed Mechanism Discussion:

« Based on UV-Vis experiments and the tolerance of Ar-I/Br (3na, 4qe, 4qf) in the
reaction, Pd" undergoes a single electron reduction in the presence of Cu® to give Pd' and
Cu' as the active catalysts.

« Pd', Cu' and Ar?SO-ClI react to generate XCu''Cl and an aryl radical that combines with
Pd' to give Ar>-Pd'-X species I. The activation of sulfonyl chlorides in the presence of Pd

or Cu is well documented.®-14

* Aryl-Pd complex | then undergoes a migratory insertion into the gem-difluorostyrene to

give the Pd''-benzyl intermediate II.

* In the absence of NO2, Il can competitively decompose via B-F elimination to give
mixtures of monofluorovinyl alkene and chloro-arylated products, the former of which has
been seen in other reactions that proceed via unstable organometal—alkyl intermediates

to deliver monofluorovinyl alkenes.'>-18

* In the presence of NO2~, Il then reacts with NO2~ to deliver the Pd" ate complex .
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« Pd ate complex lll reacts with XCu''Cl through a bimetallic reductive elimination process
to deliver chloro-arylated products and regenerates both Pd' and Cu' catalysts. Such
processes have been proposed in oxidative functionalization of alkenes, though the

details of the transformation have not been fully elucidated.®-24

* Notably, this mechanism contrasts with other reported transition-metal-catalyzed
oxidation reactions of alkenes with NOy additives that exploited NOx additives to facilitate
reductive elimination via oxidation of Pd'-alkyl intermediates to Pd", due to our use of
catalytic NO2~ under inert conditions as opposed to oxygen-rich atmospheres.?"25-28
Subsequent use of catalytic NO>~ under aerobic systems (air or O2) in our system resulted
in more non-productive consumption of the gem-difluorostyrene, lower yield of the chloro-
arylated product and did not improve selectivity for chloro-arylated products vs. B-F

elimination products. These results suggest a non-redox role for NO2~ in this mechanism.
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Preparation and Characterization of Compounds

2,6-di-tert-butyl-4-(4-nitrobenzyl)phenol (7). Compound 7 was synthesized via the Table
S9 Radical Trapping Experiments General Procedure. After the workup outlined in the
General Procedure for the Chloro-Arylation of gem-Difluorostyrenes with Aryl
Sulfonyl Chlorides was performed, a preparatory TLC (20% EtOAc in hexanes)
delivered 0.029 g (21%) as a yellow solid. '"H NMR matches the literature for this
compound.?®

H NMR (500 MHz, CDCls) & 8.15 (d, J = 8.7 Hz, 2H), 7.35 (d, J = 8.3 Hz, 2H), 6.96 (s,
2H), 5.14 (s, 1H), 4.00 (s, 2H), 1.42 (s, 18H).

(2-(4-nitrophenyl)ethene-1,1-diyl)dibenzene (8). Compound 8 was synthesized via the
Table S9 Radical Trapping Experiments General Procedure. After the workup outlined
in the General Procedure for the Chloro-Arylation of gem-Difluorostyrenes with Aryl
Sulfonyl Chlorides was performed, a preparatory TLC (hexanes) delivered 0.042 g
(14%) as a yellow solid. "H NMR matches the literature for this compound.*

1H NMR (500 MHz, CDCl3) 5 7.98 (d, J = 8.5 Hz, 2H), 7.35 (d, J = 6.5 Hz, 8H), 7.19 —
7.16 (m, 2H), 7.13 (d, J = 8.6 Hz, 2H), 7.00 (s, 1H).

5-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)-1, 2, 3-trimethoxybenzene (3ba).
Compound 3ba was synthesized according to the general procedure using 4-
nitrobenzenesulfonyl chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 5-(2,2-difluorovinyl)-1,2,3-
trimethoxybenzene 1b (0.23 g, 1.0 mmol, 1.0 equiv.), Pd(OAc)2 (5.6 mg, 0.025 mmol,
0.025 equiv.), copper powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25
mmol, 0.25 equiv.) and 1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C
for 3 h. After the workup outlined in the general procedure, automated normal-phase silica
gel chromatographic purification (0—-20% EtOAc in hexanes) provided 0.21 g (54%) of

the title compound as a yellow oil.
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1H NMR (500 MHz, CDCls) & 8.32 — 8.15 (m, 2H), 7.52 (d, J = 8.8 Hz, 2H), 6.47 (s, 2H),
5.14 (t, J = 10.2 Hz, 1H), 3.85 (s, 3H), 3.77 (s, 6H). *C{'H} (201 MHz, CDCls) 5 153.3,
149.4, 140.0 (t, J = 26.8 Hz), 128.3, 123.4, 119.4 (t, J = 250.8 Hz), 106.7, 64.3 (t, J = 31.9
Hz), 61.2, 56.5.1°F NMR (470 MHz, CDCls) 5 -100.36 (d, J = 246.8 Hz, 1F), ~101.67 (d,
J = 250.0 Hz, 1F). IR(film) 3656, 3086, 2980, 1593, 1530, 1237, 1127, 1089, 890, 857
cm™'. HRMS (APCI) m/z: calc’d for C17H17CIF2NOs [M+]* 429.1307; found 429.1308.

4'-(tert-butyl)-2-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)-1,1"-biphenyl (3ca).
Compound 3ca was synthesized according to the general procedure 4-
nitrobenzenesulfonyl chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 4'-(tert-butyl)-2-(2,2-
difluorovinyl)-1,1'-biphenyl 1¢ (0.27 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 mg, 0.025
mmol, 0.025 equiv.), copper powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g,
0.25 mmol, 0.25 equiv.) and 1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at
130 °C for 3 h. After the workup outlined in the general procedure, automated normal-
phase silica gel chromatographic purification (0—30% Et20 in hexanes) provided 0.18 g
(42%) of the title compound as a yellow oil.

1H NMR (500 MHz, CDCls) & 8.22 (d, J = 8.8 Hz, 2H), 7.60 (ddd, J = 7.8, 1.9, 1.1 Hz, 1H),
7.52 —7.48 (m, 5H), 7.46 — 7.43 (m, 2H), 7.38 (t, J = 7.7 Hz, 1H), 7.21 (d, J = 7.7 Hz, 1H),
5.30 (t, J = 10.3 Hz, 1H), 1.38 (s, 9H). 13C{'H} NMR (201 MHz, CDCls) 5 151.1, 149.2,
141.5, 139.8 (t, J = 26.6 Hz), 137.2, 133.6, 128.9, 128.4, 128.1 (t, J = 5.9 Hz), 127.8,
127.7, 126.8, 126.0, 123.3, 119.3 (t, J = 250.8 Hz), 63.9 (t, J = 31.6 Hz), 34.7, 31.4. "°F
NMR (470 MHz, CDCls) 5 —101.15 (br s, 2F). IR(film) 2968, 2870, 1532, 1486, 1356,
1087, 900, 856, 713, 629 cm. HRMS (APCI) m/z: calc'd for CasH22CIF2NO2 [M]*
429.1307; found 429.1308.

1-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)-3,5-dimethoxybenzene (3da). Compound
3da was synthesized according to the general procedure using 4-nitrobenzenesulfonyl
chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-3,5-dimethoxybenzene 1d
(0.20 g, 1.0 mmol, 1.0 equiv.), Pd(OAc)2 (5.6 g, 0.025 mmol, 0.025 equiv.), copper powder
(6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO- (0.017 g, 0.25 mmol, 0.25 equiv.) and 1,4-
dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic
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purification (0—20% EtOAc in hexanes) provided 0.17 g (48%) of the title compound as
a yellow solid.

H NMR (500 MHz, CDCls) & 8.21 (d, J = 8.9 Hz, 2H), 7.50 (d, J = 8.9 Hz, 2H), 6.43 (t, J
= 2.3 Hz, 1H), 6.39 (d, J = 2.2 Hz, 2H), 5.12 (t, J = 10.3 Hz, 1H), 3.73 (s, 6H). 3C{'H}
NMR (201 MHz, CDCls) & 160.7, 149.2, 139.9 (t, J = 26.7 Hz), 135.2, 128.1, 123.3, 119.2
(t, J = 250.9 Hz), 107.5, 101.5, 63.9 (t, J = 31.5 Hz), 55.6."F NMR (470 MHz, CDCls) &
~100.49 (d, J = 245.7 Hz, 1F), ~101.32 (d, J = 247.2 Hz, 1F). IR(film) 3656, 2980, 2920,
1548, 1530, 1468, 1058, 929, 867, 630 cm!. HRMS (APCI) m/z: calc’d for C1sH15CIF2NO4
[M+H]* 358.0658; found 358.0648. mp 124.3-125.2.

1-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)-3,5-dimethylbenzene (3ea). Compound
3ea was synthesized according to the general procedure using 4-nitrobenzenesulfonyl
chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-3,5-dimethylbenzene 1e
(0.17 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 mg, 0.025 mmol, 0.025 equiv.), copper
powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25 mmol, 0.25 equiv.) and
1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic
purification (0—30% Et20 in hexanes) provided 0.16 g (49%) of the title compound as a

yellow solid.

1H NMR (500 MHz, CDCls) 5 8.21 (d, J = 8.5 Hz, 2H), 7.47 (d, J = 8.8 Hz, 2H), 6.99 (s,
1H), 6.86 (s, 2H), 5.12 (t, J = 10.5 Hz, 1H), 2.27 (s, 6H). *C{'"H} NMR (201 MHz, CDCls)
5 149.4, 140.2 (t, J = 26.5 Hz), 138.4, 133.2, 131.6, 128.3, 127.2, 123.3, 119.5 (t, J =
250.2 Hz), 64.1 (t, J = 31.7 Hz), 21.5. 19F NMR (470 MHz, CDCls) 5 -100.58 (d, J = 246.6
Hz, 1F), —101.59 (d, J = 235.0 Hz, 1F). IR(film) 2982, 2886, 1595, 1529, 1424, 1356,
1093, 932, 862, 631 cm™'. HRMS (APCI) m/z: calc'd for C1eH14CIFaNO, [M]* 325.0681;
found 325.0690. mp 51.1-52.3 °C.

1-(tert-butyl)-4-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)benzene (3fa). Compound
3fa was synthesized according to the general procedure using 4-nitrobenzenesulfonyl
chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 1-(tert-butyl)-4-(2,2-difluorovinyl)benzene 1f
(0.20 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 mg, 0.025 mmol, 0.025 equiv.), copper
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powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25 mmol, 0.25 equiv.) and
1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic
purification (0—30% Et20 in hexanes) provided 0.16 g (45%) of the title compound as a
yellow solid.

H NMR (500 MHz, CDCls) & 8.20 (d, J = 8.5 Hz, 2H), 7.47 (d, J = 8.8 Hz, 2H), 7.34 (d, J
= 8.4 Hz, 2H), 7.19 (d, J = 8.2 Hz, 2H), 5.21 (t, J = 10.5 Hz, 1H), 1.31 (s, 9H). 3C{'H}
NMR (201 MHz, CDCls) & 153.1, 149.2, 140.0 (t, J = 26.7 Hz), 130.1, 128.9, 128.0 (t, J =
5.9 Hz), 125.5, 123.2, 119.3 (t, J = 250.6 Hz), 63.7 (t, J = 31.6 Hz), 34.8, 31.3. 19F NMR
(470 MHz, CDCls) 5 -100.69 (d, J = 251.0 Hz, 1F), —101.73 (dd, J = 246.3, 10.7 Hz, 1F).
IR(film) 2981, 2889, 2815, 1595, 1464, 1424, 1239, 1090, 894, 631 cm™'. HRMS (APCI)
m/z: calc’d for C1gH1sCIF2NO2 [M]* 353.0994; found 353.0990. mp 105.2-105.9 °C.

1-(benzyloxy)-4-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)benzene (3ga). Compound
3ga was synthesized according to the general procedure using 4-nitrobenzenesulfonyl
chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 1-(benzyloxy)-4-(2,2-difluorovinyl)benzene 1g
(0.25 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 mg, 0.025 mmol, 0.025 equiv.), copper
powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25 mmol, 0.25 equiv.) and
1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic
purification (0—20% EtOAc in hexanes) provided 0.21 g (53%) of the title compound as
a yellow solid.

1H NMR (500 MHz, CDCls) 5 8.18 (d, J = 9.0 Hz, 2H), 7.55 — 7.35 (m, 6H), 7.35 (dd, J =
7.3, 1.6 Hz, 1H), 7.16 (d, J = 8.6 Hz, 2H), 6.89 (d, J = 8.8 Hz, 2H), 5.17 (t, J = 10.3 Hz,
1H), 5.06 (s, 2H). 3C{"H} NMR (201 MHz, CDCls) & 159.6, 149.0, 139.8(t, J = 26.7 Hz),
136.4, 130.3, 128.7, 128.2, 127.9, 127.5, 125.3, 123.1, 119.1 (t, J = 250.6 Hz), 114.7,
70.1, 63.5 (t, J = 31.6 Hz)."F NMR (470 MHz, CDCls) 8 —100.75 (d, J = 245.5 Hz, 1F),
~102.13 (d, J = 245.8 Hz, 1F). IR(film) 3657, 2981, 2917, 1712, 1511, 1383, 1237, 1089,
892, 629 cm”. HRMS (APCI) m/z: calc'd for CaiH1sF2NOs [M-CI]* 368.1098; found
368.1084. mp 162.7-164.3°C.
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3-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)phenyl benzoate (3ha). Compound 3ha
was synthesized according to the general procedure using 4-nitrobenzenesulfonyl
chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 3-(2,2-difluorovinyl)phenyl benzoate 1h (0.26
g, 1.0 mmol, 1.0 equiv.), Pd(OAc)2 (5.6 mg, 0.025 mmol, 0.025 equiv.), copper powder
(6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO- (0.017 g, 0.25 mmol, 0.25 equiv.) and 1,4-
dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic
purification (0—30% Et20 in hexanes) provided 0.18 g (44%) of the title compound as a
yellow oil.

1H NMR (500 MHz, CDCls) 5 8.29 (dd, J = 17.0, 8.5 Hz, 4H), 7.73 (d, J = 7.5 Hz, 1H),
7.60 (dd, J = 19.4, 8.4 Hz, 5H), 7.46 (t, J = 7.9 Hz, 1H), 7.34 (t, J = 5.9 Hz, 2H), 5.35 (t, J
= 10.1 Hz, 1H).3C{"H} NMR (201 MHz, CDCls) 5 164.9, 151.0, 149.2, 139.3 (t, J = 26.7
Hz), 134.7, 133.9, 130.3, 129.6, 129.2, 128.8, 128.0 (t, J = 5.7 Hz), 126.6, 123.4, 123.3,
122.8, 119.1 (t, J = 251.0 Hz), 63.2 (t, J = 31.7 Hz).""F NMR (470 MHz, CDCls) 5 —100.82
(d, J = 256.3 Hz, 1F), —-101.72 (d, J = 245.7 Hz, 1F). IR(film) 3077, 2977, 1736, 1528,
1237, 1082, 1062, 893, 708, 631 cm™. HRMS (APCI) m/z: calc’d for Ca1H14CIF2NO2 [M]*
417.0579; found 417.0583.

1-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)-3-(trifluoromethyl)benzene (3ia).
Compound 3ia was synthesized according to the general procedure using 4-
nitrobenzenesulfonyl chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-3-
(trifluoromethyl)benzene 1i (0.21 g, 1.0 mmol, 1.0 equiv.), Pd(OAc)2 (5.6 mg, 0.025 mmol,
0.025 equiv.), copper powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25
mmol, 0.25 equiv.) and 1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C
for 3 h. After the workup outlined in the general procedure, automated normal-phase silica
gel chromatographic purification (0—30% Et20 in hexanes) provided 0.15 g (40%) of the
titte compound as a yellow solid.

1H NMR (500 MHz, CDCls) & 8.24 (d, J = 8.4 Hz, 2H), 7.66 (d, J = 6.7 Hz, 1H), 7.56 (s,
1H), 7.50 (d, J = 8.1 Hz, 4H), 5.27 (dd, J = 11.5, 9.0 Hz, 1H). *C{"H} NMR (201 MHz,
CDCls) 5 149.6, 139.5 (t, J = 26.5 Hz), 134.5, 132.7, 131.3 (q, J = 32.8 Hz), 129.4, 128.1,
126.8, 126.3 (d, J = 4.1 Hz), 123.6, 119.2 (t, J = 251.2 Hz), 63.1 (t, J = 32.4 Hz). "°F NMR
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(470 MHz, CDCl3) & -63.29 (s, 3F), —99.51 (d, J = 248.7 Hz, 1F), -103.50 (d, J = 248.7
Hz, 1F). IR(film) 3656, 2981, 1531, 1351, 1330, 1129, 1078, 899, 856, 737, 708 cm".
HRMS (APCI) m/z: calc’d for CisH9CIF4sNO2 [M-F]* 346.0258; found 346.0243. mp
58.3-59.7°C.

4-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)benzonitrile (3aa). Compound 3aa was
synthesized according to the general procedure using 4-nitrobenzenesulfonyl chloride 2a
(0.44 g, 2.0 mmol, 2.0 equiv.), 4-(2,2-difluorovinyl)benzonitrile 1a (0.17 g, 1.0 mmol, 1.0
equiv.), Pd(OAc). (5.6 mg, 0.025 mmol, 0.025 equiv.), copper powder (6.4 mg, 0.10 mmol,
0.10 equiv.), NaNO- (0.017 g, 0.25 mmol, 0.25 equiv.) and 1,4-dioxane (5.0 mL, 0.20 M).
The reaction was stirred at 130 °C for 3 h. After the workup outlined in the general
procedure, automated normal-phase silica gel chromatographic purification (0—30%
Et20 in hexanes) provided 0.18 g (55%) of the title compound as a yellow solid.

1H NMR (500 MHz, CDCls) & 8.25 (d, J = 8.7 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H), 7.52 (d, J
= 8.8 Hz, 2H), 7.45 (d, J = 8.1 Hz, 2H), 5.24 (dd, J = 11.7, 8.8 Hz, 1H). 13C{'H} NMR (201
MHz, CDCls) & 149.7, 139.4 (d, J = 25.9 Hz), 138.3, 132.5, 130.3, 128.1, 123.8, 119.1 (t,
J=251.4 Hz), 118.2, 114.1, 63.0 (t, J = 32.6 Hz)."°F NMR (470 MHz, CDCls) & -99.02 (d,
J = 248.9 Hz, 1F), -103.60 (d, J = 260.9 Hz, 1F). IR(film) 3087, 2232, 1610, 1528, 1352,
1080, 871, 857, 780, 701 cm". HRMS (APCI) m/z: calc’d for C1sH10CIF2N202 [M+H]*
323.0399; found 323.0393. mp: 149.3-150.6°C.

4-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)phenyl 4-methylbenzenesulfonate (3ja).
Compound 3ja was synthesized according to the general procedure using 4-
nitrobenzenesulfonyl chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 4-(2,2-difluorovinyl)phenyl
4-methylbenzenesulfonate 1j (0.31 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 mg, 0.025
mmol, 0.025 equiv.), copper powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g,
0.25 mmol, 0.25 equiv.) and 1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at
130 °C for 3 h. After the workup outlined in the general procedure, automated normal-
phase silica gel chromatographic purification (0—30% Et20 in hexanes) provided 0.24 g
(51%) of the title compound as a yellow solid.
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1H NMR (500 MHz, CDCls) 5 8.21 — 8.15 (m, 2H), 7.71 (d, J = 8.3 Hz, 2H), 7.40 (d, J =
8.8 Hz, 2H), 7.36 — 7.30 (m, 2H), 7.20 (d, J = 8.6 Hz, 2H), 6.96 (d, J = 8.7 Hz, 2H), 5.18
(t, J = 10.1 Hz, 1H), 2.47 (s, 3H). *C{'H} NMR (201 MHz, CDCls) & 150.7, 149.5, 146.1,
139.6 (t, J = 26.7 Hz), 132.5, 132.2, 130.8, 130.2, 128.8, 128.1 (t, J = 6.1 Hz), 123.5,
122.7, 119.2 (t, J = 251.0 Hz), 63.1 (t, J = 32.1 Hz), 22.04. 9F NMR (470 MHz, CDCls) &
~100.96 (d, J = 247.2 Hz, 1F), -102.12 (d, J = 251.8 Hz, 1F). IR(film) 2981, 2920, 1530,
1375, 1236, 1178, 1157, 1091, 872, 662 cm”. HRMS (APCI) m/z: calcd for
C21H17CIFaNOsS [M+H]* 468.0484; found 468.0472. mp 104.8-105.9 °C.

methyl 4-(1-chloro-2,2-difluoro-2-(4-nitrophenyl)ethyl)benzoate (3ka). Compound 3ka
was synthesized according to the general procedure using 4-nitrobenzenesulfonyl
chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), methyl 4-(2,2-difluorovinyl)benzoate 1k (0.20
g, 1.0 mmol, 1.0 equiv.), Pd(OAc)2 (5.6 mg, 0.025 mmol, 0.025 equiv.), copper powder
(6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO- (0.017 g, 0.25 mmol, 0.25 equiv.) and 1,4-
dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic
purification (0—30% Et20 in hexanes) provided 0.17 g (48%) of the title compound as a
yellow solid.

1H NMR (500 MHz, CDCl3) & 8.20 (d, J = 8.4 Hz, 2H), 7.98 (d, J = 8.0 Hz, 2H), 7.45 (d, J
= 8.4 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 5.26 (t, J = 10.2 Hz, 1H), 3.93 (s, 3H). 3C{'H}
NMR (201 MHz, CDCls)  166.3, 149.3, 139.4 (t, J = 26.5 Hz), 137.8, 131.5, 129.7, 129.3,
127.9 (t, J = 6.0 Hz), 123.4, 119.0 (t, J = 251.1 Hz), 63.2 (t, J = 32.0 Hz), 52.5. "9F NMR
(470 MHz, CDCls) 8 -100.74 (d, J = 247.7 Hz, 1F), —101.69 (d, J = 247.6 Hz, 1F). IR(film)
2987, 2892, 1725, 1529, 1464, 1285, 1236, 1093, 878, 634 cm™. HRMS (APCI) m/z:
calc’d for C1H12CIF2NO4 [M+H]* 356.0501; found 356.0491. mp 130.6-131.4 °C.

1,3-dichloro-5-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)benzene (3la). Compound 3la
was synthesized according to the general procedure using 4-nitrobenzenesulfonyl
chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 1,3-dichloro-5-(2,2-difluorovinyl)benzene 1l
(0.21 g, 1.0 mmol, 1.0 equiv.), Pd(OAc)2 (11 mg, 0.050 mmol, 0.050 equiv.), copper
powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25 mmol, 0.25 equiv.) and
1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup

25



outlined in the general procedure, automated normal-phase silica gel chromatographic
purification (0—30% Et20 in hexanes) provided 0.16 g (43%) of the title compound as a
yellow solid.

1H NMR (500 MHz, CDCl3) & 8.43 — 8.17 (m, 2H), 7.55 (d, J = 8.9 Hz, 2H), 7.39 (d, J =
1.8 Hz, 1H), 7.22 (s, 2H), 5.1 (dd, J = 12.1, 8.5 Hz, 1H). *C{'H} NMR (201 MHz,
CDCls) 5 149.7, 139.4 (t, J = 26.3 Hz), 136.5, 135.5, 130.3, 128.1 (t, J = 6.1 Hz), 128.0,
123.7, 119.0 (t, J = 251.4 Hz), 62.4 (t, J = 32.8 Hz). "9F NMR (470 MHz, CDCls) &
-98.63 (d, J = 256.3 Hz, 1F), —~103.96 (d, J = 250.2 Hz, 1F). IR(film) 3661, 2981, 1530,
1353, 1236, 1089, 891, 857, 631 cm". HRMS (APCI) m/z: calc’d for C14HsClaF2aNO, [M-
CIJ* 335.6392; found 335.6399. mp 123.9-125.2 °C.

1-(2-chloro-1, 1-difluoro-2-(4-fluorophenyl)ethyl)-4-nitrobenzene (3ma). Compound 3ma
was synthesized according to the general procedure using 4-nitrobenzenesulfonyl
chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-4-fluorobenzene 1m (0.16
g, 1.0 mmol, 1.0 equiv.), Pd(OAc)2 (5.6 mg, 0.025 mmol, 0.025 equiv.), copper powder
(6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO- (0.017 g, 0.25 mmol, 0.25 equiv.) and 1,4-
dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic
purification (0—30% Et20 in hexanes) provided 0.15 g (48%) of the title compound as a
yellow solid.

'"H NMR (500 MHz, CDCls) 8 8.21 (d, J = 8.6 Hz, 2H), 7.47 (d, J = 8.8 Hz, 2H), 7.26 (dd,
J=28.7,5.0 Hz, 2H), 7.01 (t, J = 8.6 Hz, 2H), 5.21 (t, J = 10.3 Hz, 1H). "*C{'H} NMR (201
MHz, CDCIz) 6 164.0, 162.8, 149.3, 139.6 (t, J = 26.7 Hz), 131.1 (d, J = 8.5 Hz), 128.0 (t,
J=6.1 Hz), 123.4, 119.1 (t, J = 250.7 Hz), 115.7 (d, J = 22.0 Hz), 63.1 (t, J = 32.0 Hz).
F NMR (470 MHz, CDClI3) 8 -101.10 (d, J = 247.7 Hz, 1F), -102.00 (dd, J = 246.8, 10.3
Hz), —111.35 (s, 1F). IR(film) 2984, 2894, 1614, 1535, 1513, 1234, 1090, 873, 856, 626
cm™'. HRMS (APCI) m/z: calc’d for C14HoCIF3sNO, [M]* 315.0274; found 315.0281. mp
68.1-69.1 °C.

1-bromo-4-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)benzene (3na). Compound 3na
was synthesized according to the general procedure using 4-nitrobenzenesulfonyl
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chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 1-bromo-4-(2,2-difluorovinyl)benzene 1n (0.22
g, 1.0 mmol, 1.0 equiv.), Pd(OAc)2 (5.6 mg, 0.025 mmol, 0.025 equiv.), copper powder
(6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO- (0.017 g, 0.25 mmol, 0.25 equiv.) and 1,4-
dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase neutral alumina
chromatographic purification (0—10% EtOAc in hexanes) provided 0.15 g (39%) of the
titte compound as a yellow solid.

"H NMR (500 MHz, CDCls) 6 8.23 (d, J = 8.8 Hz, 2H), 7.47 (dd, J = 8.6, 6.3 Hz, 4H), 7.15
(d, J = 8.3 Hz, 2H), 5.17 (t, J = 10.2 Hz, 1H). 3C{"H} NMR (201 MHz, CDCl3) d 149.5,
139.6 (t, J = 26.7 Hz), 132.4, 132.0, 131.0, 128.2, 124.4, 123.6, 119.2 (i, J = 251.0 Hz),
63.3 (t, J = 32.4 Hz)."F NMR (470 MHz, CDCl3) 5 -100.72 (d, J = 244.1 Hz, 1F), —102.01
(d, J=248.7 Hz, 1F). IR(film) 3656, 2981, 1610, 1594, 1529, 1490, 1353, 1077, 865, 856
cm™'. HRMS (APCI) m/z: calc’d for C14H9BrCIF2NO- [M]* 375.9551; found 375.9546. mp
97.9-99.8 °C.

3-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)-1-(phenylsulfonyl)- 1H-indole (30a).
Compound 3oa was synthesized according to the general procedure using 4-
nitrobenzenesulfonyl chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 3-(2,2-difluorovinyl)-1-
(phenylsulfonyl)-1H-indole 10 (0.32 g, 1.0 mmol, 1.0 equiv.), Pd(OAc)2 (5.6 mg, 0.025
mmol, 0.025 equiv.), copper powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g,
0.25 mmol, 0.25 equiv.) and 1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at
130 °C for 3 h. After the workup outlined in the general procedure, automated normal-
phase silica gel chromatographic purification (0—30% Et20 in hexanes) provided 0.21 g
(44%) of the title compound as a yellow foam.

1H NMR (500 MHz, CDCls) & 8.07 (d, J = 8.5 Hz, 2H), 8.01 (d, J = 8.4 Hz, 1H), 7.82 (d, J
= 7.9 Hz, 2H), 7.61 (t, J = 7.5 Hz, 1H), 7.57 (d, J = 8.1 Hz, 1H), 7.48 (d, J = 8.0 Hz, 3H),
7.41(d, J = 8.6 Hz, 2H), 7.37 (t, J = 7.7 Hz, 1H), 7.29 — 7.23 (m, 1H), 5.46 (t, J = 10.3 Hz,
1H).13C{"H} NMR (201 MHz, CDCls) & 149.2, 139.5 (t, J = 26.6 Hz), 138.0, 135.1, 134.5,
129.6, 128.3, 127.8 (t, J = 5.5 Hz), 127.1, 126.9, 125.8, 124.0, 123.3, 120.7, 119.4 (t, J =
251.4 Hz), 115.6, 113.9, 57.0 (t, J = 33.9 Hz). "9F NMR (470 MHz, CDCls) 5 -99.88 (d, J
= 246.7 Hz, 1F), -100.56 (d, J = 247.4 Hz, 1F). IR(film) 2978, 2889, 1532, 1451, 1377,

27



1356, 1177, 1087, 859, 729 cm™'. HRMS (APCI) m/z: calc’d for C22H16CIF2N204S [M+H]*
477.0487; found 477.0486. mp 91.1-92.1 °C.

2-(1-chloro-2, 2-difluoro-2-(4-nitrophenyl)ethyl)benzofuran (3pa). Compound 3pa was
synthesized according to the general procedure using 4-nitrobenzenesulfonyl chloride 2a
(0.44 g, 2.0 mmol, 2.0 equiv.), 2-(2,2-difluorovinyl)benzofuran 1p (0.18 g, 1.0 mmol, 1.0
equiv.), Pd(OAc). (5.6 mg, 0.025 mmol, 0.025 equiv.), copper powder (6.4 mg, 0.10 mmol,
0.10 equiv.), NaNO2 (0.017 g, 0.25 mmol, 0.25 equiv.) and 1,4-dioxane (5.0 mL, 0.20 M).
The reaction was stirred at 130 °C for 3 h. After the workup outlined in the general
procedure, automated normal-phase silica gel chromatographic purification (0—30%
Et20 in hexanes) provided 0.15 g (44%) of the title compound as a yellow solid.

"H NMR (500 MHz, CDClI3) & 8.24 (d, J = 8.9 Hz, 2H), 7.63 (d, J = 8.8 Hz, 2H), 7.56 (dt,
J=7.7,1.1Hz, 1H), 7.46 (dd, J = 8.3, 0.9 Hz, 1H), 7.35 (ddd, J = 8.4, 7.2, 1.3 Hz, 1H),
7.27 (td, J =7.6, 1.1 Hz, 1H), 6.82 (s, 1H), 5.42 (t, J = 10.0 Hz, 1H). '*C{'H} NMR (201
MHz, CDCl3) & 155.2, 149.4, 148.3, 139.5 (t, J = 26.3 Hz), 127.7 (t, J = 5.8 Hz), 127.3,
125.9, 123.6, 123.6, 121.8, 118.4 (t, J = 251.7 Hz), 111.7, 108.9, 56.7 (t, J = 33.9 Hz). "°F
NMR (470 MHz, CDCl3z) 6 -100.27 (d, J = 249.0 Hz, 1F), —-100.91 (d, J = 250.1 Hz, 1F).
IR(film) 2981, 2890, 1595, 1532, 1464, 1421, 1090, 897, 859, 629 cm™'. HRMS (APCI)
m/z: calc’d for C16H11CIF2NO3 [M+H]" 338.0317; found 338.0320. mp 133.6-134.2 °C.

1-(2-chloro-1, 1-difluoro-2-(4-methoxyphenyl)ethyl)-4-nitrobenzene  (4qa). Compound
4qa was synthesized according to the general procedure using 4-nitrobenzenesulfonyl
chloride 2a (0.44 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-4-methoxybenzene 1q
(0.17 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 mg, 0.025 mmol, 0.025 equiv.), copper
powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25 mmol, 0.25 equiv.) and
1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic
purification (0—15% Et20 in hexanes) provided 0.20 g (61%) of the title compound as a
yellow solid.

H NMR (500 MHz, CDCl3) & 8.19 (d, J = 8.3 Hz, 2H), 7.45 (d, J = 8.3 Hz, 2H), 7.16 (d, J
= 8.3 Hz, 2H), 6.88 — 6.78 (m, 2H), 5.18 (t, J = 10.4 Hz, 1H), 3.80 (s, 3H)."3*C{'H} NMR
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(201 MHz, CDCls) & 160.6, 149.2, 140.0 (t, J = 26.7 Hz), 130.5, 128.1 (t, J = 5.8 Hz),
125.2, 123.2, 119.3 (t, J = 250.5 Hz), 113.9, 63.7 (t, J = 31.5 Hz), 55.5. 19F NMR (470
MHz, CDCls) & —100.72 (d, J = 242.1 Hz, 1F), -102.09 (d, J = 246.1 Hz, 1F). IR(film)
2981, 2921, 2854, 1595, 1459, 1426, 1323, 1087, 867, 629 cm™. HRMS (APCI) m/z:
calc’d for C1sH13CIF2NO3 [M+H]* 328.0547; found 328.0564. mp 103.8-104.7 °C.

1-(2-chloro-1, 1-difluoro-2-(4-methoxyphenyl)ethyl)-4-(trifluoromethyl)benzene (4qb).
Compound 4gb was synthesized according to the general procedure using 4-
(trifluoromethyl)benzenesulfonyl chloride 2b (0.49 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-
difluorovinyl)-4-methoxybenzene 1q (0.17 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 mg,
0.025 mmol, 0.025 equiv.), copper powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO-
(0.017 g, 0.25 mmol, 0.25 equiv.) and 1,4-dioxane (5.0 mL, 0.20 M). The reaction was
stirred at 130 °C for 3 h. After the workup outlined in the general procedure, automated
normal-phase silica gel chromatographic purification (0—4% Et20 in 99:1 hexanes:PhMe)
provided 0.20 g (56%) of the title compound as a yellow solid.

1H NMR (500 MHz, CDCls) 5 7.88 — 7.82 (m, 3H), 7.79 (d, J = 8.5 Hz, 1H), 7.54 (p, J =
7.1 Hz, 2H), 7.29 (dd, J = 8.7, 1.8 Hz, 1H), 7.21 (d, J = 8.3 Hz, 2H), 6.86 — 6.73 (m, 2H),
5.27 (t, J = 10.8 Hz, 1H), 3.78 (s, 3H)."*C{'"H} NMR (201 MHz, CDCls) & 160.5, 137.5 (t,
J=26.4 Hz), 132.5 (q, J = 32.8 Hz), 130.5, 127.2 (t, J = 6.1 Hz), 125.6, 125.1 (d, J = 3.9
Hz), 119.5 (t, J = 250.0 Hz), 113.8, 63.9 (t, J = 31.9 Hz), 55.4. 1°F NMR (470 MHz, CDCls)
5 —63.42 (s, 3F), —100.86 (d, J = 244.5 Hz, 1F), -102.14 (d, J = 245.6 Hz, 1F). IR(film)
2978, 2919, 2848, 1594, 1464, 1421, 1247, 1090, 903, 631 cm™. HRMS (APCI) m/z:
calc’d for C1H13CIF5O [M+H]* 351.0570; found 351.0611. mp 83.9-84.4 °C.

1-(4-(2-chloro-1, 1-difluoro-2-(4-methoxyphenyl)ethyl)phenyl)ethan-1-one (4qc).
Compound 4qc was synthesized according to the general procedure using 4-
acetylbenzenesulfonyl chloride 2¢ (0.44 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-4-
methoxybenzene 1q (0.17 g, 1.0 mmol, 1.0 equiv.), Pd(OAc)2 (5.6 mg, 0.025 mmol, 0.025
equiv.), copper powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO- (0.017 g, 0.25 mmol,
0.25 equiv.) and 1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h.
After the workup outlined in the general procedure, automated normal-phase silica gel
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chromatographic purification (0—40% Et20 in hexanes) provided 0.17 g (53%) of the title
compound as a yellow solid.

H NMR (500 MHz, CDCls) 8 7.90 (d, J = 8.1 Hz, 2H), 7.36 (d, J = 8.1 Hz, 2H), 7.16 (d, J
= 8.3 Hz, 2H), 6.79 (d, J = 8.4 Hz, 2H), 5.17 (t, J = 10.7 Hz, 1H), 3.79 (s, 3H), 2.60 (s,
3H).13C{'H} NMR (201 MHz, CDCls) 5 197.5, 160.4, 138.2 (t, J = 26.2 Hz), 130.5, 129.5,
128.0, 127.5, 126.9 (t, J = 6.0 Hz), 119.6 (t, J = 250.0 Hz), 113.8, 63.9 (t, J = 31.6 Hz),
55.4, 26.8. 19F NMR (470 MHz, CDCls) & -99.65 (d, J = 241.5 Hz, 1F), ~102.16 (d, J =
242.1 Hz, 1F). IR(film) 2916, 2848, 1715, 1595, 1459, 1421, 1088, 908, 768, 630 cm™".
HRMS (APCI) m/z: calc'd for Ci7H16CIF202 [M+H]* 325.0807; found 325.0809. mp
154.8-155.7 °C.

1-(2-chloro-1, 1-difluoro-2-(4-methoxyphenyl)ethyl)-4-fluorobenzene (4qd). Compound
4qd was synthesized according to the general procedure using 4-fluorobenzenesulfonyl
chloride 2d (0.39 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-4-methoxybenzene 1q
(0.17 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 mg, 0.025 mmol, 0.025 equiv.), copper
powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25 mmol, 0.25 equiv.) and
1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic
purification (100% hexanes) provided 0.15 g (51%) of the title compound as a yellow solid.

1H NMR (500 MHz, CDCl3) & 7.23 (dd, J = 8.7, 5.3 Hz, 2H), 7.16 (d, J = 8.7 Hz, 2H), 7.01
(t, J = 8.6 Hz, 2H), 6.80 (d, J = 8.7 Hz, 2H), 5.13 (dd, J = 11.7, 9.3 Hz, 1H), 3.80 (s,
3H).13C{'H} NMR (201 MHz, CDCls) 5 164.5, 160.4, 130.5, 129.8 (t, J = 27.1 Hz), 128.8
(q, J= 7.1, 6.7 Hz), 126.0, 119.8 (t, J = 249.6 Hz), 115.2 (d, J = 22.1 Hz), 113.7, 64.3 (t,
J = 32.5 Hz), 55.4. 19F NMR (470 MHz, CDCls) & -99.21 (d, J = 242.6 Hz, 1F), ~101.86
(d, J = 243.4 Hz, 1F), —110.79 (s, 1F). IR(film) 2981, 2905, 2852, 1595, 1464, 1421, 1236,
1090, 894, 634 cm™. HRMS (APCI) m/z: calc'd for C1sH12CIF30 [M]* 300.0523; found
300.0521. mp 89.1-89.7 °C.

1-bromo-4-(2-chloro-1, 1-difluoro-2-(4-methoxyphenyl)ethyl)benzene (4qe). Compound
4qe was synthesized according to the general procedure using 4-bromobenzenesulfonyl
chloride 2e (0.51 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-4-methoxybenzene 1q
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(0.17 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 mg, 0.025 mmol, 0.025 equiv.), copper
powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25 mmol, 0.25 equiv.) and
1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic
purification (100% hexanes) provided 0.23 g (63%) of the title compound as a yellow solid.

1H NMR (500 MHz, CDCls) & 7.47 (d, J = 8.1 Hz, 2H), 7.16 (d, J = 8.4 Hz, 2H), 7.12 (d, J
= 8.2 Hz, 2H), 6.81 (d, J = 8.7 Hz, 2H), 5.13 (t, J = 10.5 Hz, 1H), 3.80 (s, 3H). 13C{'H}
NMR (201 MHz, CDCls) & 160.4, 132.8 (t, J = 26.6 Hz), 131.3, 130.5, 128.3, 125.8, 125.0,
119.7 (t, J = 249.8 Hz), 113.8, 64.0 (t, J = 32.1 Hz), 55.4. "9F NMR (470 MHz, CDCl3) &
~100.04 (d, J = 243.7 Hz, 1F), -102.47 (d, J = 243.3 Hz, 1F). IR(film) 2983, 2889, 1592,
1464, 1421, 1226, 1093, 900, 765, 634 cm™'. HRMS (APCI) m/z: calc’d for C1sH12BrCIF 20
[M]* 359.9728; found 359.9638. mp 77.8-78.4 °C.

1-(2-chloro-1, 1-difluoro-2-(4-methoxyphenyl)ethyl)-4-iodobenzene (4qf). Compound 4qf
was synthesized according to the general procedure using 4-iodobenzenesulfonyl
chloride 2f (0.60 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-4-methoxybenzene 1q
(0.17 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 mg, 0.025 mmol, 0.025 equiv.), copper
powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25 mmol, 0.25 equiv.) and
1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic

purification (100% hexanes) provided 0.20 g (50%) of the title compound as a yellow solid.

H NMR (500 MHz, CDCls) 8 7.67 (d, J = 8.1 Hz, 2H), 7.16 (d, J = 8.8 Hz, 2H), 6.97 (d, J
= 8.4 Hz, 2H), 6.81 (d, J = 8.8 Hz, 2H), 5.16 — 5.08 (m, 1H), 3.80 (s, 3H). 3C{'H} NMR
(201 MHz, CDCls) 8 160.4, 137.3, 133.5 (t, J = 26.7 Hz), 130.5, 128.3 (t, J = 5.9 Hz),
125.8, 119.8 (t, J = 249.8 Hz), 113.8,97.1, 64.0 (t, J = 32.1 Hz), 55.4. 1°F NMR (470 MHz,
CDCls) 5 —100.35 (d, J = 243.2 Hz, 1F), ~102.65 (d, J = 243.7 Hz, 1F). IR(film) 2984,
2895, 1595, 1464, 1421, 1239, 1092, 897, 858, 631 cm™'. HRMS (APCI) m/z: calc'd for
C15H12CIF210 [M]* 407.9590; found 407.9592. mp 104.8-105.8 °C.

1-(1-chloro-2, 2-difluoro-2-phenylethyl)-4-methoxybenzene (4qg). Compound 4qg was

synthesized according to the general procedure using benzenesulfonyl chloride 2g (0.35
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g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-4-methoxybenzene 1q (0.17 g, 1.0 mmol,
1.0 equiv.), Pd(OAc)2 (5.6 mg, 0.025 mmol, 0.025 equiv.), copper powder (6.4 mg, 0.10
mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25 mmol, 0.25 equiv.) and 1,4-dioxane (5.0 mL,
0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup outlined in the general
procedure, automated normal-phase silica gel chromatographic purification (0—5% Et.O
in hexanes) provided 0.15 g (53%) of the title compound as a yellow solid.

1H NMR (500 MHz, CDCls) & 7.27 (t, J = 7.3 Hz, 1H), 7.20 (t, J = 7.7 Hz, 2H), 7.14 (d, J
= 8.7 Hz, 2H), 7.05 (d, J = 8.7 Hz, 2H), 6.67 (d, J = 8.8 Hz, 2H), 5.03 (dd, J = 12.2, 9.6
Hz, 1H), 3.66 (s, 3H)."*C{'"H} NMR (201 MHz, CDCls) & 160.3, 133.9 (t, J = 26.1 Hz),
130.5, 130.3, 128.1, 126.5 (t, J = 6.1 Hz), 126.3, 120.0 (t, J = 249.5 Hz), 113.7, 64.4 (t, J
= 32.1 Hz), 55.4. °F NMR (470 MHz, CDCls) 5 —100.42 (dd, J = 242.6, 9.2 Hz, 1F),
~103.19 (d, J = 245.4 Hz, 1F). IR(film) 2981, 2919, 2845, 1594, 1462, 1420, 1226, 1090,
903, 629 cm. HRMS (APCI) m/z: calc'd for CisHisF20 [M-CI]* 247.0932; found
247.0938. mp 101.3-101.9 °C.

2-(2-chloro-1, 1-difluoro-2-(4-methoxyphenyl)ethyl)naphthalene (4qh). Compound 4qh
was synthesized according to the general procedure using naphthalene-2-sulfonyl
chloride 2h (0.45 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-4-methoxybenzene 1q
(0.17 g, 1.0 mmol, 1.0 equiv.), Pd(OAc)2 (5.6 g, 0.025 mmol, 0.025 equiv.), copper powder
(6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO- (0.017 g, 0.25 mmol, 0.25 equiv.) and 1,4-
dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic
purification (0—3% Et0 in 99:1 hexanes:PhMe) provided 0.17 g (50%) of the title
compound as a yellow solid.

1H NMR (500 MHz, CDCls) & 7.84 (td, J = 5.5, 2.7 Hz, 3H), 7.79 (dd, J = 8.7, 2.6 Hz, 1H),
7.58 — 7.50 (m, 2H), 7.28 (dt, J = 8.5, 2.7 Hz, 1H), 7.21 (d, J = 6.5 Hz, 2H), 6.78 (d, J =
8.9 Hz, 2H), 5.27 (t, J = 11.7 Hz, 1H), 3.78 (s, 3H). *C{'H} NMR (201 MHz, CDCls) &
160.3, 134.0, 132.3, 131.3 (t, J = 26.2 Hz), 130.6, 128.8, 128.0, 127.9, 127.5, 126.8,
126.3, 123.2, 120.2 (t, J = 249.9 Hz), 113.7, 64.4 (t, J = 32.2 Hz), 55.4. "°F NMR (470
MHz, CDCls) & —100.70 (d, J = 243.6 Hz, 1F), -102.91 (d, J = 244.4 Hz, 1F). IR(film)
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2943, 2918, 2840, 1592, 1462, 1424, 1089, 849, 753, 630 cm™'. HRMS (APCI) m/z: calc’d
for C19H15CIF20 [M]* 332.0780; found 332.0723. mp 154.8-155.3 °C.

1-(2-chloro-1, 1-difluoro-2-(4-methoxyphenyl)ethyl)-4-methylbenzene (4qi). Compound
4qi was synthesized according to the general procedure using 4-methylbenzenesulfonyl
chloride 2i (0.38 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-4-methoxybenzene 1q
(0.17 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 mg, 0.025 mmol, 0.025 equiv.), copper
powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25 mmol, 0.25 equiv.) and
1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C for 3 h. After the workup
outlined in the general procedure, automated normal-phase silica gel chromatographic
purification (100% hexanes) provided 0.15 g (52%) of the title compound as a yellow solid.

1H NMR (500 MHz, CDCls) 5 7.19 (d, J = 8.4 Hz, 2H), 7.17 — 7.09 (m, 4H), 6.85 — 6.74
(m, 2H), 5.14 (dd, J = 12.0, 9.7 Hz, 1H), 3.80 (s, 3H), 2.35 (s, 3H). '*C{'"H} NMR (201
MHz, CDCls) 3 160.2, 140.4, 131.0 (t, J = 26.3 Hz), 130.6, 128.8, 126.5, 126.4 (t, J = 6.1
Hz), 120.1 (t, J = 249.1 Hz), 113.7, 64.4 (t, J = 32.6 Hz), 55.4, 21.4. 1°F NMR (470 MHz,
CDCls) 5-99.79 (d, J = 242.0 Hz, 1F), -102.42 (d, J = 241.8 Hz, 1F). IR(film) 2981, 2892,
1595, 1464, 1424, 1228, 1128, 1003, 889, 783 cm™. HRMS (APCI) m/z: calc'd for
C16H15F20 [M-CIJ* 261.1091; found 261.1090. mp 98.6-99.2 °C.

4-bromo-2-(2-chloro-1, 1-difluoro-2-(4-methoxyphenyl)ethyl)-1-methoxybenzene  (4qj).
Compound 4qj was synthesized according to the general procedure using 5-bromo-2-
methoxybenzenesulfonyl chloride 2j (0.38 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-
4-methoxybenzene 1q (0.17 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 mg, 0.025 mmol,
0.025 equiv.), copper powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO2 (0.017 g, 0.25
mmol, 0.25 equiv.) and 1,4-dioxane (5.0 mL, 0.20 M). The reaction was stirred at 130 °C
for 3 h. After the workup outlined in the general procedure, automated normal-phase silica
gel chromatographic purification (100% hexanes) provided 0.20 g (52%) of the title
compound as a yellow solid.

1H NMR (500 MHz, CDCls) & 7.50 (d, J = 2.5 Hz, 1H), 7.47 (dd, J = 8.7, 2.5 Hz, 1H), 7.33
(d, J = 8.8 Hz, 2H), 6.83 (dd, J = 9.0, 2.6 Hz, 3H), 5.76 (t, J = 13.2 Hz, 1H), 3.92 (s, 3H),
3.79 (s, 3H). 1*C{'H} NMR (201 MHz, CDCls) & 160.3, 155.6 (d, J = 3.8 Hz), 134.7, 131.0
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(t, J = 9.1 Hz), 130.4, 126.6, 124.8 (t, J = 25.5 Hz), 118.7 (t, J = 250.1 Hz), 113.8, 113.6,
113.0, 61.6 (t, J = 28.7 Hz), 56.4, 55.4. 1°F NMR (470 MHz, CDCls) 8 -100.05 (d, J =
243.8 Hz, 1F), —102.46 (d, J = 243.5 Hz, 1F). IR(film) 2984, 2887, 1595, 1462, 1424,
1090, 937, 897, 772, 631 cm. HRMS (APCI) m/z: calc'd for CieH1sBrCIF202 [M]*
389.9834; found 389.9839. mp 117.3-118.1 °C.

6-(2-chloro-1, 1-difluoro-2-(4-methoxyphenyl)ethyl)-2H-chromen-2-one (4qk). Compound
4qk was synthesized according to the general procedure using 2-oxo-2H-chromene-6-
sulfonyl chloride 2k (049 g, 2.0 mmol, 2.0 equiv.), 1-(2,2-difluorovinyl)-4-
methoxybenzene 1q (0.17 g, 1.0 mmol, 1.0 equiv.), Pd(OAc). (5.6 g, 0.025 mmol, 0.025
equiv.), copper powder (6.4 mg, 0.10 mmol, 0.10 equiv.), NaNO- (0.017 g, 0.25 mmol,
0.25 equiv.) and 1,4-dioxane (5.0 mL), 0.20 M. The reaction was stirred at 130 °C for 3 h.
After the workup outlined in the general procedure, automated normal-phase silica gel
chromatographic purification (0—30% Et20 in hexanes) provided 0.18 g (50%) of the title
compound as a yellow solid.

1H NMR (500 MHz, CDCls) & 7.76 (d, J = 9.6 Hz, 1H), 7.53 (d, J = 2.2 Hz, 1H), 7.46 (dd,
J=8.8,2.2 Hz, 1H), 7.38 (d, J = 8.9 Hz, 1H), 7.27 (d, J = 8.3 Hz, 2H), 6.91 (d, J = 8.8 Hz,
2H), 6.57 (d, J = 9.6 Hz, 1H), 5.29 (t, J = 10.2 Hz, 1H), 3.90 (s, 3H). *C{'"H} NMR (201
MHz, CDCls) & 160.5, 160.1, 155.1, 143.0, 130.5, 130.1, 130.0 (t, J = 6.0 Hz), 126.7 —
126.5 (m), 125.6, 120.1 (t, J = 250.2 Hz), 118.3, 117.7, 116.8, 113.8, 64.0 (t, J = 32.8 Hz),
55.4. 19F NMR (470 MHz, CDCls) & -99.70 (d, J = 244.3 Hz, 1F), -100.77 (d, J = 245.5
Hz, 1F). IR(film) 2981, 2921, 2845, 1733, 1592, 1421, 1228, 1087, 890, 634 cm™'. HRMS
(APCI) m/z: calc'd for C1sH14CIF203 [M+H]* 351.0594; found 351.0606. mp 161.7-162.5
°C.
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Frequency
Spectral Width 50000.0
Lowest Frequency ~ -2989.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
|
I
]
| |
|
|
|
| L |
" L
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1
f1 (ppm)
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i
§ Parameter Value
| Title aintelli-05152024-AJI-CZW-37-19F.1.fid
Origin Bruker BioSpin GmbH
Solvent cDCI3
Temperature 293.8
Pulse Sequence 2930
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-H-D-05 Z)
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-05-15T14:56:01
Modification Date 2024-05-15T14:56:02
Spectrometer Frequency#70.31
By Spectral Width 100000.0
Lowest Frequency -92365.0
Nucleus 19F
O MO Acquired Size 32768
Cl O Spectral Size 65536
o
3ba
N W \
T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190
f1 (ppm)
Compound 3da:
88 5% 13293 zue 2 Parameter Value
K me LLeSS e 7 Title czw-26-clean-proton-2.1.fid
v 2 2 G e Broker BioSpn b
Solvent coci3
Temperature 298.0
Pulse Sequence 2930
Experiment 1D
Probe 7109128 0156 (PA BBO 50052 BBF-H-D-05 Z
Number of Scans 24
Receiver Gain 101.0
Relaxation Delay 1.0000
} / Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 1.9988
Acquisition Date 2024-03-21T15:53:32
o O NOz Modification Date 2024-03-21T15:53:33
Spectrometer Frequency 499.87
MeO Spectral Width 8196.7
O s Lowest Frequency -860.9
Nucleus 1H
OMe Acquired Size 16384
3da Spectral Size 65536
|
i
! |
|
i J
A
i 4 £5 & $
- N =Rs - <
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 -0.5

45
1 (ppm)



R ] {BRNA & R¥R& g & T Parameter Value
g g a8an & 8825 5 3 iog @ Title €Zw-26-13C-06-17-2024-3.1.fid
(W RSNV | | - | Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 298.0
Pulse Sequence zgpg30
Experiment 1D
Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-
GRD 7114952/ 0003
Number of Scans 1000
Receiver Gain 912.0
Relaxation Delay 0.1500
Pulse Width 12.0000
Presaturation Frequency
Acquisition Time 0.6554
Acquisition Date 2024-06-17T11:41:34
N02 Modification Date 2024-06-17T11:41:34
Cl Spectrometer Frequency 201.23
MaO Spectral Width 50000.0
Lowest Frequency -2977.4
FF Nucleus 13¢
Acquired Size 32768
OMe Spectral Size 65536
3da
|
, |
N ]
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1C
f1 (ppm)
grEZ
8_ '8_ 2] Parameter Value
g Title cwayment-05162024-czw-26-19F-1.1.fid
e Origin Bruker BioSpin GmbH
Solvent CcDCi3
Temperature 294.7
Pulse Sequence 2930
Experiment. 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-H-D-05 Z
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-05-16T18:30:05
Modification Date 2024-05-16T18:30:05
Spectrometer Frequency 470.31
Spectral Width 100000.0
o NO5 Lowest Frequency -92562.3
O Nucleus 19F
MeO Acquired Size 32768
O =S Spectral Size 65536
OMe
3da
T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160

1 (ppm)

40



Compound 3ea:

S8 38 88 ey 5 Parameters
0 N~ © o 1616 15 N Parameter Value
\/ Vol N 1 Tite cwayment-0619202
4-AJI-668-1H.1.fid
2 Origin Bruker BioSpin
GmbH
3 Solvent CDCI3
4 Temperature 294.1
5  Pulse Sequence 2930
6 Experiment 1D
7 Probe 7109128_0156 (PA
BBO 500S2 BBF-H-
D-052)
8  Numberof Scans 16
9 Receiver Gain 101.0
10 Relaxation Delay ~ 1.0000
11 Pulse Width 15.0000
12 Presaturation
Frequency
NOQ 13 Acquisition Time 1.9988
a 14 Acquisition Date  2024-06-19T10:19
o L
15 Modification Date ~ 2024-06-19T10:19:
Y
16 Spectrometer 499.87
Me Frequency
3ea 17 Spectral Width 8196.7
18 Lowest Frequency -861.2
19 Nucleus 1H
20 Acquired Size 16384
21 Spectral Size 65536
[
i
|
M I
i § i £3 3
- - - co "
T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0 -05  -1.C
1 (ppm)
8 3583 = [2YB2R ©ow 2
g s$s3 3 =mmRges b i
- SIIS S SEESCEC &3 I
O VANNY N
Parameters
Parameter Value
1 Title aji-668-13C-3.1.fid
2 Origin Bruker BioSpin GmbH
3 Solvent CDCI3
4 Temperature 298.0
5  Pulse Sequence 2gpg30
6  Experiment 1D
7  Probe 5 mm CPQCI 1H-31P/ 13C/ 156N/ D Z-
GRD Z114952/ 0003
8 Number of Scans 1000
NOo X N
cl 9 Receiver Gain 912.0
Me O 10 Relaxation Delay 0.1500
11 Pulse Width 12.0000
O F F 12 Presaturation Frequency
13 Acquisition Time 0.6554
e 14 Acquisition Date 2024-06-19T14:38:23
ea 15 Modification Date 2024-06-19T14:38:24
16 Spectrometer Frequency 201.23
17 Spectral Width 50000.0
18 Lowest Frequency 29446
19 Nucleus 13C
20 Acquired Size 32768
21 Spectral Size 65536
|
|
|
|
| b L I i
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1C
1 (ppm)

41



5383
88535 Parameters
T Parameter Value
N 1 Title cwayment-06192024-
AJI-688-19F .1.fid
2 Origin Bruker BioSpin GmbH
3 Solvent CcDCI3
4 Temperature 294.0
5 Pulse Sequence 2g30
6  Experiment 1D
7 Probe Z109128_0156 (PA
BBO 50082 BBF-H-
D-052)
8 Number of Scans 32
9 Receiver Gain 101.0
a MOy 10 Relaxation Delay ~ 2.0000
11 Pulse Width 15.0000
e O 12 Presaturation
Frequency
O Fr 13 Acquisiton Time 0,327
14 Acquisition Date 2024-06-19716:23:02
Me 3ea 15 Modification Date 2024-06-19T16:23:02
16 Spectrometer 470.30
Frequency
17 Spectral Width 100000.0
18 Lowest Frequency -97034.8
19 Nucleus 19F
20 Acquired Size 32768
21 Spectral Size 65536

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
0 -5 -10 -15 20 -25 -30 -35 -40 -45 50 -55 60 -65 -70 -75 -80 -85 -90 -95 -100 -105 -110 -115 -120 -125 -130 -135 -140 -145
1 (ppm)

Compound 3fa:

Parameter Value
Title aintelli-04242024-
AJI-CZW-24-iso,
1.fid
Origin Bruker BioSpin
mbH

_-821

819
7.49
7.46
7.35
7.33
7.33
7.20
7.18
5.23
5.21
5.18
131

{

Solvent CDCI3
Temperature  299.0
Pulse Sequence zg30
Experiment 1D
Probe Z116098_0662 (PA
BBO 400S1 BBF-H-
/ / } / S D-05 Z SP)
Number of Scan8
Receiver Gain  49.5
Relaxation Delayl.0000
Pulse Width 10.0000

Presaturation
Frequency

Acquisition Time2.1955
Acquisition Date2024-04-24T15:07

ol O MNO3 Modification Dat2024-04-24T15;07
132

Spectrometer  400.13
O Frequency
'Bu FF Spectral Width 5597.0

3fa Lowest Frequeneg08.0
Nucleus 1H

Acquired Size 12288
Spectral Size 65536

.

1.97-F
1.994
2127
2.09
1.00
9.27x

T T
9.5 9.0 8.5 8.0 7.5 70 65 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 00 -05 -1.0
f1 (ppm)



o 2 seg sansmessos
5 % zgg 9353332383 cos o o
™ g S0 COBXBOUMO R D @R~ Wn ©Q M
i I080 Sa3S8dNann 8383 5.
LT e & I

NO
cl O 2
Bu l

Parameter Value
Title AJI-CZW-24-13
1.fid
Origin Bruker BioSpin|
GmbH
Solvent CDCI3

Temperature 298.3

Pulse Sequencegpg30

Experiment 1D

Probe Z114952_0003
(CP QCI 800S6
P/ C/ N-D-05)

Number of Scan®00

Receiver Gain 912.0

Relaxation Deldy.1500

Pulse Width 12.0000

Presaturation

Frequency

Acquisition Tim@.6554

FF Acquisition Dat@024-05-10T17:3
Ifa :
Modification Da2824-05-10T17:3
Spectrometer 201.23
Frequency
Spectral Width 50000.0
Lowest -2985.2
Frequency
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
|
|
L] | B
o
L L _Ju I I L
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1C
f1 (ppm)
NV O©O o
TTOTT RS
SoSdoaa
8883338
T Parameter Value
k&v% Title aintelli-05152024-AJ1-CZW-24-19F.1.fid
Origin Bruker BioSpin GmbH
Solvent None
Temperature 293.5
Pulse Sequence 2930
Experiment 1D
Probe 7109128_0156 (PA BBO 500S2 BBF-H-D-05 Z|
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-05-15T15:20:35
Modification Date 2024-05-15T15:20:36
Spectrometer Frequency 470.31
Spectral Width 100000.0
Lowest Frequency -92370.6
Nucleus 19F
Acquired Size 32768
al ] NOg Spectral Size 65536
Iy O kR
Bu
3fa
T L
T T T T T T T T T T T T T T T T T
10 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170
f1 (ppm)

43



Compound 3ga:

2r325598888500238 oreg Parameter Value
L NN ©o 161515 15 Title czw-32-proton-1.1.fid
VTS SN Origin Bruker BioSpin GmbH
Solvent cpci3
Temperature 298.0
Pulse Sequence 2930
Experiment 1D
Probe 7109128_0156 (PA BBO 50052 BBF-H-D-05 2
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 1.0000
/ / Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 1.9988
Acquisition Date 2024-03-27T15:41:43
a NO5 Modification Date 2024-03-27T15:41:43
O Spectrometer Frequency 499.87
Spectral Width 8196.7
O Lowest Frequency -860.9
F
BrO Nucleus H
Acquired Size 16384
Spectral Size 65536
|
|
1
|
|
|
|
|
J JL ) L 1
£ 453 & &4
- s53= = 22
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0 -0.5 -1.0
1 (ppm)
3 2 2283382328583I3% ¢ wos Parameter Value
NEPRARNPSSSa AP Origin Bruker BioSpin GmbH
Solvent coci3
Temperature 2983
Pulse Sequence 2gpg30
Experiment 1D
Probe 7114952_0003 (CP QCI 800S6 H-
P/ C/ N-D-05)
Number of Scans 800
Receiver Gain 912.0
Relaxation Delay 0.1500
NO5 Pulse Width 12.0000
Cl
Presaturation Frequency
O Acquisition Time 0.6554
O Acquisition Date 2024-05-11T17:43:52
BrO FF Modification Date 2024-05-11T17:43:52
Spectrometer Frequency 201.23
3ga Spectral Width 50000.0
Lowest Frequency -3010.2
Nucleus 13¢
Acquired Size 32768
Spectral Size 65536
|
N |
Jb, L
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)

44



2sn9
S22 Parameter Value
2282 Title cwayment-05162024-czw-32-19F-1.1.fid
\\ // Origin Bruker BioSpin GmbH
Solvent coci3
Temperature 294.0
Pulse Sequence 2930
Experiment 1D
Probe 7109128_0156 (PA BBO 50052 BBF-H-D-05 Z
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-05-16T15:05:59
Modification Date 2024-05-16T15:06:00
Spectrometer Frequency 470.31
Spectral Width 100000.0
cl NGz Lowest Frequency -92566.8
O Nucleus 19F
Acquired Size 32768
FF Spectral Size 65536
Bno
3ga
|
|
|
!
L !
T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160
1 (ppm)
Compound 3ha:
Parameter Value
Title czw-39-1H-final. 1.fid
Origin Bruker BioSpin GmbH
Solvent coci3
Temperature 298.0
Pulse Sequence 2930
Experiment 1D
Probe 7109128_0156 (PA BBO 50052 BBF-H-D-05 Z,

Number of Scans
Receiver Gain
Relaxation Delay

Pulse Width
Presaturation Frequency
Acquisition Time
Acquisition Date
Modification Date
Spectrometer Frequency
Spectral Width

Lowest Frequency
Nucleus

Acquired Size

Spectral Size

16
101.0
1.0000
15.0000

1.9988
2024-04-26T13:41:22
2024-04-26T13:41:23
499.87

8196.7

-814.8

1H

16384

65536

- . m
B

4.5
1.091
1 D?:II

4.2

1.06+
1974

T T
7.0 6.5 6.0 5.5 5.0

T
45 4.0
f1 (ppm)

9.5 9.0 8.5 8.0

T T T T T
3.5 3.0 2.5 2.0 1.5

T T T T
1.0 0.5 0.0

45



8 BRN2RATARALREERRNRLS 2 878 parameter Yalue
3 RTAAAINIAIXRNETRISES @ Title AJI-CZW-39%3F-13C. 1.fid
- A RN . v Origin Bruker BioSpin GmbH
V=SS [ ~N Solvent oo
Temperature 298.3
Pulse Sequence 2gpg30
Experiment 1D
Probe Z114952_0003 (CP QCI 800S6 H-P/ C/ N-D-05;
Number of Scans 900
Receiver Gain 912.0
Relaxation Delay 0.1500
Pulse Width 12.0000
Presaturation Frequency
Acquisition Time 0.6554
Acquisition Date 2024-05-11T16:52:12
Modification Date 2024-05-11T16:52:13
Spectrometer Frequency 201.23
al O MO Spectral Width 50000.0
Lowest Frequency -2995.7
Fh YO Nucleus 13C
o O FE Acquired Size 32768
Spectral Size 65536
3ha
Ll ‘
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1C
f1 (ppm)
5828
EEEE Parameter Value
IRl Title czw-39-19F.1.fid
| N Origin Bruker BioSpin GmbH
Solvent [ehle]
Temperature 294.7
Pulse Sequence 2930
Experiment 1D
Probe 7109128_0156 (PA BBO 500S2 BBF-H-D-05 Z
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-05-16T14:43:53
Modification Date 2024-05-16T14:43:53
Spectrometer Frequency 470.31
Spectral Width 100000.0
NOZ
Cl Lowest Frequency -92574.5
Ph. .0 O Nucleus 19F
\H/ O Acquired Size 32768
o FF Spectral Size 65536
3ha
T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190

f1 (ppm)



Compound 3ia:

to ewoer-o
I8 Ce8bip
PR NN
\ N

£43

1.981

5.29
5.27
5.27

5.25

Parameter
Title
Origin
Solvent
Temperature
Pulse Sequence
Experiment.
Probe
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Acquisition Time
Acquisition Date
Modification Date

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

Presaturation Frequency

Spectrometer Frequency 499.87

Value
cwayment-04262024-czw-35-1H.2.fid
Bruker BioSpin GmbH
CDCI3
298.0
2930
1D
Z109128_0156 (PA BBO 500S2 BBF-H-D-05 Z
16
101.0
1.0000
15.0000

1.9988
2024-04-26T13:36:59
2024-04-26T13:37:00

8196.7
-1011.7
1H
16384
65536

1.001 }

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
1 (ppm)
B IBHEINBBIEH2LBH82R8 © R Parameter Value
B | Origin Bruker BioSpin GmbH
W \\ ‘W \‘/ Solvent cbcI3
Temperature 2983
Pulse Sequence 29pg30
Experiment 1D
Probe Z114952_0003 (CP QCI 80056 H-P/ C/ N-D-05,
Number of Scans 900
Receiver Gain 912.0
Relaxation Delay 0.1500
Pulse Width 12.0000
Presaturation Frequency
Acquisition Time 0.6554
Acquisition Date 2024-05-11T16:34:17
Modification Date 2024-05-11T16:34:17
Spectrometer Frequency 201.23
Spectral Width 50000.0
ol O MO, Lowest Frequency -2948.6
Nucleus 13C
Acquired Size 32768
FF Spectral Size 65536
CF3
3Jia
| | |
[
L LA A
T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

1 (ppm)

47



& &R § E Parameter Value
$ $ $ 2 $ Title cwayment-05162024-czw-35-19F-1.1.fid
\/ \/ Origin Bruker BioSpin GmbH
Solvent CcDCI3
Temperature 294.5
Pulse Sequence 2930
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-H-D-05 Z
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-05-16T18:36:09
Modification Date 2024-05-16T18:36:10
Spectrometer Frequency 470.31
Spectral Width 100000.0
N02 Lowest Frequency -92547.1
Cl Nucleus 19F
O Acquired Size 32768
O Spectral Size 65536
FF
CFz
3ia
T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160
1 (ppm)
Compound 3aa:
3
3]
83 83%{35#;8 339 Parameter Value
o oo SIS SIS S 00w’ Title czw-9-1-proton.1.fid
\/ N ‘W W/ Origin Bruker BioSpin GmbH
Solvent CcDCI3
Temperature 298.0
Pulse Sequence 2930
Experiment 1D
Probe Z109128_0156 (PA BBO 50052 BBF-H-D-05 Z
Number of Scans 32
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 1.9988
a MO2 Acquisition Date 2024-01-22T14:54:56
O Modification Date 2024-01-22T14:54:56
Spectrometer Frequency 499.87
O FE Spectral Width 8196.7
NG Lowest Frequency -860.9
Nucleus 1H
3aa Acquired Size 16384
Spectral Size 65536
it
»L | -
Z
8
T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 20 1.5 1.0 0.5 0.0 -0.5 -1.0 -1.5

48



8 SN3IN8SRS5595385 ~ Parameter Value
g A9ABNARRANNREEnd a E é Title €2w-9-13C-06-17-2024-1.1.fid
‘ \\ / \\\\/ S \\ ’/ 2 \‘/ Origin Bruker BioSpin GmbH
Solvent cpci3
Temperature 298.0
Pulse Sequence 29pg30
Experiment 1D
Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD
7114952/ 0003
Number of Scans 256
Receiver Gain 912.0
NO2 Relaxation Delay 2.0000
cl Pulse Width 12.0000
Presaturation Frequency
Acquisition Time 0.6554
FF Acquisition Date 2024-06-17T10:49:11
NE Modification Date 2024-06-17T10:49:11
3aa Spectrometer Frequency 201.23
Spectral Width 50000.0
Lowest Frequency 20782
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
! |
Hp
. o k ol ‘ d
bl i ermilhew ¥ Y u o ¥
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 0 70 60 50 40 30 20 10 0 -1C
f1 (ppm)
2 § § Parameter Value
85388
2T Title cwayment-06172024-czw-9-19F. 1.fid
NYAYa Origin Bruker BioSpin GmbH
Solvent cpci3
Temperature 294.1
Pulse Sequence 2930
Experiment 1D
Probe 7109128_0156 (PA BBO 50052 BBF-H-D-05 Z
Number of Scans 32
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-06-17T15:08:06
Modification Date 2024-06-17T15:08:07
Spectrometer Frequency 470.30
Spectral Width 100000.0
Lowest Frequency -97274.0
RO Nucleus 19F
Cl Acquired Size 32768
O Spectral Size 65536
oo
MNC
3aa
|
il
.
T T T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
1 (ppm)

49



Compound 3ja:

PPPXNNOTOVTND O = DS
PP CRRISAIONONINCER
BBBBBNNNNNNNN-NNGSC

5.20
5.18
5.16

A
N\

247

Parameter
Title
Origin
Solvent
Temperature
Pulse Sequence
Experiment
Probe
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Presaturation Frequency

Acquisition Time
Acquisition Date
Modification Date

Value
cwayment-04262024-czw-42-1H.1.fid
Bruker BioSpin GmbH
cDCi3
298.0
2930
1D
2109128 _0156 (PA BBO 500S2 BBF-H-D-05 Z|
16
101.0
1.0000
15.0000

1.9988
2024-04-26T13:45:41
2024-04-26T13:45:42

MOz Spectrometer Frequency 499.87
Spectral Width 8196.7
Lowest Frequency -861.6
Nucleus 1H
Acquired Size 16384
Spectral Size 65536
|
| I
[y
(NN
[
[
. ’t Joa A
Y : :
- ISP e = «
T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 75 7.0 6.5 X 4.0 35 3.0 25 2.0 1.5 0.5 0.0 -05 -10 -15
1 (ppm)
828 RBIBIRTEREIC-ERNERY oo =
82¢ gggagsggrggggyger SEa S
17V R e ¥ T
Parameter Value
Title AJL-CZW-42-13C.1.fid
Origin Bruker BioSpin GmbH
Solvent D3
Temperature 298.3
Pulse Sequence 29pg30
Experiment 1D
Probe 7114952_0003 (CP QCI 800S6 H-P/ C/ N-D-05;
Number of Scans 900
Receiver Gain 912.0
Relaxation Delay 0.1500
Pulse Width 12.0000
Presaturation Frequency cl 0 NO2
Acquisition Time 0.6554
Acquisition Date 2024-05-11T16:
Modification Date 2024-05-11T16:18:04 S
Spectrometer Frequency 201.23 Ts0
Spectral Width 50000.0 .
Lowest Frequency -2945.7 3ja
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
! 1
|
! |
I I
T T T T T T T T T T T T T T
170 160 150 140 130 120 70 60 50 40 20 10 0 -10

1 (ppm)



-100.70
-101.22
-101.85
-101.87
-102.38
-102.40

NO
o O 2
TsO

Parameter
Title

Origin

Solvent
Temperature
Pulse Sequence
Experiment
Probe

Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Acquisition Time
Acquisition Date
Modification Date

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

Presaturation Frequency

Spectrometer Frequency 470.31

Value
cwayment-05162024-czw-42-19F. 1.fid
Bruker BioSpin GmbH
coci3
294.5
2930
1D
7109128_0156 (PA BBO 50052 BBF-H-D-05 Z
16
101.0
2.0000
15.0000

0.3277
2024-05-16T14:48:05
2024-05-16T14:48:05

100000.0
-92566.9
19F
32768
65536

3ja
|
1 | i
T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 90  -100 -110 -120 -130 -140 -150 -160 -170  -180  -190
1 (ppm)

Compound 3ka:

)

_7.99
X798

2107
1939

7.46
7.45
7.36
7.34
5.28
5.26

VA
X7
£

3.93

524

098—1 —

2.10-J
1.99
32871

Parameter
Title
Origin
Solvent
Temperature
Pulse Sequence
Experiment
Probe
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Acquisition Time
Acquisition Date
Modification Date

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

Presaturation Frequency

Spectrometer Frequencyl99.87

Value
aintelli-05102024-AJI-651-is0.1.fid
Bruker BioSpin GmbH
[eblelk)

293.6

2930

1D

7109128_0156 (PA BBO 50052 BBF-H-D-05/2)
8

101.0
2.0000
15.0000

1.9988
2024-05-10T10:37:38
2024-05-10T10:37:39

8196.7
-861.2
1H
16384
65536

0.0 9.5 9.0 8.5 8.0

T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

f1 (ppm)

T T T
3.0 2.5 2.0

T T T T T T
1.5 1.0 0.5 0.0 -0.5 -1
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g 3 BRNZARANIARRAR AR3 2 Parameter Vvalue
S g puffufa fa g s frpspa 3388 3 Title AJI-653-13C.1.fid
|y = VN N Origin Bruker BioSpin GmbH
Solvent cDCi3
Temperature 298.3
Pulse Sequence zgpg30
Experiment 1D
Probe Z114952_0003 (CP QCI 800S6 H-P,
C/ N-D-05)
Number of Scans 1000
Receiver Gain 912.0
Relaxation Delay 0.1500
Pulse Width 12.0000
Presaturation Frequency
Acquisition Time 0.6554
Acquisition Date 2024-05-10T17:18:58
Modification Date 2024-05-10T17:18:59
Cl O NOz Spectrometer Frequency201.23
Spectral Width 50000.0
Lowest Frequency -2983.5
F F Nucleus 13C
MeOzC Acquired Size 32768
3ka Spectral Size 65536

| L

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

f1 (ppm)
5838
83383
IR Parameter Value
N Title aintelli-05152024-AJ1-651.1.fid
Origin Bruker BioSpin GmbH
Solvent None
Temperature 293.6
Pulse Sequence 2930
Experiment 1D
Probe Z109128_0156 (PA BBO 50052 BBF-H-D-05 Z|
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-05-15T15:04:30
Modification Date 2024-05-15T15:04:30
Spectrometer Frequency 470.31
MNOo Spectral Width 100000.0
cl O Lowest Frequency -92370.4
Nucleus 19F
O Acquired Size 32768
MeQaC FF Spectral Size 65536
3ka
|
|
|
|
S N L .
T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160

f1 (ppm)



Compound 3la:

6 CDC

Parameter
Title
Origin
Solvent
Temperature
Pulse Sequence
Experiment
Probe
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Acquisition Time
Acquisition Date
Modification Date

Presaturation Frequency

Value
czw-48-proton. 1.fid
Bruker BioSpin GmbH
cDci3
293.9
2930
1D
Z109128_0156 (PA BBO 500S2 BBF-H-D-05 Z)
24
101.0
1.0000
15.0000

1.9988
2024-05-22T18:10:52
2024-05-22T18:10:53

Spectrometer Frequency 499.87
Spectral Width 8196.7
NO5 Lowest Frequency -861.6
cl Nucleus 1H
cl O Acquired Size 16384
O Spectral Size 65536
FF
Cl
3la
WL b J‘ l | L
s :
~ NS 4
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
f1 (ppm)
¢ BUERAB-RIARRARE ~Nwoo Parameter Value
¢ AR%8YSRRRRRSES & E a Title CZw48-13C-06-17-2024-1.1.fid
Origin Bruker BioSpin GmbH
‘ SN NN e Solvent cpci3
Temperature 298.0
Pulse Sequence 2gpg30
Experiment 1D
Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD
7114952/ 0003
Number of Scans 1000
Receiver Gain 912.0
Relaxation Delay 0.1500
NO2 Pulse Width 12.0000
Cl Presaturation Frequency
cl O Acquisition Time 0.6554
Acquisition Date
O FF Modification Date 2024-06-17T12:20:13
Spectrometer Frequency 201.23
cl Spectral Width 50000.0
3la Lowest Frequency -2977.4
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
| |
1
A ' Loy o i ‘ l , e 'A'v
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)
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_--98.35
- -98.90

_~-103.69
X -104.23

Parameter
Title
Origin
Solvent
Temperature
Pulse Sequence
Experiment
Probe
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Presaturation Frequency
Acquisition Time
Acquisition Date
Modification Date

Value
cwayment-06172024-czw-48-19F. 1.fid
Bruker BioSpin GmbH
cbai3
294.0
2930
1D
7109128_0156 (PA BBO 50052 BBF-H-D-05 Z,
32
101.0
2.0000
15.0000

0.3277
2024-06-17T15:12:55
2024-06-17T15:12:56

Spectrometer Frequency 470.30
Spectral Width 100000.0
Lowest Frequency -97275.2
cl NGz Nucleus 19F
cl Acquired Size 32768
Spectral Size 65536
F
Cl
. J
T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160
1 (ppm)
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Compound 3ma:

ne  nenemcmss ana
88 %9R°949%858 959
8B BERosssess neg
VEEEESERYRpS N

Parameter
Title
Origin
Solvent
Temperature
Pulse Sequence
Experiment
Probe
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Acquisition Time
Acquisition Date
Modification Date

Value
aintelli-05102024-AJ1-644-iso.1.fid
Bruker BioSpin GmbH
CDCI3
293.7
2930
1D
Z109128_0156 (PA BBO 500S2 BBF-H-D-05
8
101.0
2.0000
15.0000

Presaturation Frequency

1.9988
2024-05-10T10:34:16
2024-05-10T10:34:17

Spectrometer Frequency499.87

ol MO Spectral Width 8196.7
‘ Lowest Frequency -861.1
Nucleus 1H
FF Acquired Size 16384
F Spectral Size 65536
3ma
!
I L J‘ N W L
T g
S 8

2.001
2147
1.98-T

T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

f1 (ppm)
3R 2 RBINS3RANANERT
\/ SO AN Y

NO
o] O 2
FF
E

63.24
63.08
62.92

A
AN

2.0 1.5

Parameter
Title
Origin
Solvent
Temperature
Pulse Sequence
Experiment
Probe
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Value
AJI-644-13C.2.fid
Bruker BioSpin GmbH
[erlek}
298.3
2gpg30
1D
Z114952_0003 (CP QCI 800S6 H-P/ C/ N-D-
800
912.0
0.1500
12.0000

Presaturation Frequency

Acquisition Time
Acquisition Date
Modification Date

0.6554
2024-05-10T18:26:58
2024-05-10T18:26:58

Spectrometer Frequency201.23

Spectral Width 50000.0
3ma Lowest Frequency -2980.5
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
|
| |
| Ll .
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 50 40 30 20 10 0 -10

1 (ppm)




56

-130 -140 -150 -160 -170 -180

-120

SETIT-—

8C°C0T-
97°201- /.
S 10T~
€£°101- V
9€'10T-

+8°001-

FF
3ma

al O NOy

-20 -30 -40 -50 -60 -70 -80 -90 -100  -110
1 (ppm)

-10




Compound 3na:

- Parameter Value
ﬁﬁ ,% E Ef § Y E E a a a Title caw-43-1H-1.1.fid
\V -\ = N Origin Bruker BioSpin GmbH
Solvent cocB
Temperature 203.6
Pulse Sequence 2930
Experiment 1D
Probe 7109128_0156 (PA BBO 50052 BBF-H-D-05 Z)
Number of Scans 4
Receiver Gain 101.0
Relaxation Delay 1.0000
/ Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 1.9988
Acquisition Date 2024-05-10T10:42:58
Modffication Date 2024-05-10T10:42:59
Spectrometer Frequency 499.87
Spectral Width 8196.7
NO, Lowest Frequency -861.1
cl O ot
ucleus H
Acquired Size 16384
O ¥ Spectral Siz 65536
Br
3na
. |
1
1
I
L "
b T T
8 =8 &
- 6 - =
T T T T T T T T T T T T T T T T T T T T T T
10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 30 2.5 20 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
3 R38 5558563 %§ ~ow Parameter Value
g 388 S08JINREE ~ 5 5 g Title AJI-CZW-43-13C.2.fid
NP IRNPYAVEYY. : N Origin Bruker BioSpin GmbH
Solvent cpci3
Temperature 298.3
Pulse Sequence zgpg30
Experiment 1D
Probe Z114952_0003 (CP QCI 800S6 H-P/ C/ N-
D-05)
Number of Scans 800
Receiver Gain 912.0
Relaxation Delay 0.1500
Pulse Width 12.0000
Presaturation Frequency
Acquisition Time 0.6554
Acquisition Date 2024-05-11T17:58:14
Modification Date 2024-05-11T17:58:14
Spectrometer Frequency 201.23
MO Spectral Width 50000.0
Cl Lowest Frequency -2944.8
Nucleus 13C
Acquired Size 32768
B FF Spectral Size 65536
3na
!
!
| |
- | L i
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1C

1 (ppm)



888 Parameter Value
SoS=o
222 Title cwayment-05172024-czw-43-1-19F. 1.fid
Ny Origin Bruker BioSpin GmbH
Solvent CDCi3
Temperature 293.7
Pulse Sequence 2930
Experiment. 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-H-D-05 Z|
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-05-17T13:39:47
Modification Date 2024-05-17T13:39:47
NO2 Spectrometer Frequency 470.31
cl Spectral Width 100000.0
O Lowest Frequency -92569.9
O Nucleus 19F
or FF Acquired Size 32768
Spectral Size 65536
3na
P
T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -17¢
1 (ppm)
Compound 3oa:
5SS NGERRRITLISRNSR88Y 293 Parameter Value
@@ @@ '1'1'1'1 ': '; : SN ':4_"\ ""\“"/"’ Title aintelli-04292024-AJI-RL-62-is0.2.fid
e U Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 298.0
Pulse Sequence zg30
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-H-|
Number of Scans 8
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 1.9988
Acquisition Date 2024-04-29T08:
Modification Date = 2024-04-29T08:
Spectrometer Frequet9s.87
Spectral Width 8196.7
Lowest Frequency -861.3
Nucleus 1H
Acquired Size 16384
Spectral Size 65536
i
y - L
g
g
T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
f1 (ppm)

58



f1 (ppm)

o o Nag ne-avyoon
§ gzmasoes PEEEERIEE 233 Parameter Value
o el S fapapshe hafafat BR% Title AJI-RL-62-13C.21.fid
| 7 N e Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 298.3
Pulse Sequence zgpg30
Experiment iD
Probe Z114952_0003 (CP QCI 800S6 H-P/ G
Number of Scans 1000
Receiver Gain 912.0
Relaxation Delay 0.1500
Pulse Width 12.0000
Presaturation Frequency
Acquisition Time 0.6554
Acquisition Date 2024-05-11T15:25:22
NO2 Modification Date  2024-05-11T15:25:23
= <l Spectrometer Frequetiy.23
u Spectral Width 50000.0
J % Lowest Frequency -2980.5
N Nucleus 13C
PhO5S 30a Acquired Size 32768
Spectral Size 65536
L J | I .
T T T T T T T T T T T T
130 100 920 80 70 60 40 30 20 10 0 -10
f1 (ppm)
%8 Parameter Value
: 8 8 8 Title aintelli-05152024-AJI-RL-62-19F.1.fid
Qe Origin Bruker BioSpin GmbH
S solvent None
Temperature 293.6
Pulse Sequence 2930
Experiment 1D
Probe 7109128_0156 (PA BBO 50052 BBF-H-D-05 Z
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-05-15T15:07:29
Modification Date 2024-05-15T15:07:29
Spectrometer Frequency 470.31
Spectral Width 100000.0
Lowest Frequency -92370.4
Nucleus 19F
NO2 Acquired Size 32768
Spectral Size 65536
i
\
T T T T T T T T T T T T
-30 -60 -70 -80 -90 -100 -120 -130 -140 -150 -160 -170



Compound 3pa:

Parameter Value
ARE3RHRAARTLILNRARRIAIRNI 1LY I8 Title leert-02272024-
P I A I N /
I e i 4 7 RL-59.1.fid
T T o Origin Bruker BioSpin Gmbk
Solvent cpci3
Temperature  293.8
Pulse Sequence zg30
Experiment 1D
Probe 2109128_0156 (RA
BBO 50052 BBF-H-
D-052Z
Number of Scans 8
Receiver Gain  101.0
Relaxation Delay 1.0000
Pulse Width 15.0000
Presaturation
NO» Frequency
a Acquisition Time 1.9988
Acquisition Date 2024-02-27T16:39:4
Ve 8
@O FF Modification Date ;024»02»27T16:39:4
3pa Spectrometer  499.87
Frequency
Spectral Width ~ 8196.7
Lowest Frequency-861.5
Nucleus H
Acquired Size 16384
Spectral Size 65536
i !
& L4884 g
a 8888y @ g
2 S=335% 3 3
T T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
f1 (ppm)
2 97 IHBRRRRRTRI8TEL R cvn Parameter Value
£ g% AABNNRNANRFEEESg £88 [Te AIRL-61-13C.1.fid
) PN N RV ~~ | origin Bruker BioSpin GmbH
Solvent cpci3
Temperature 208.3
Pulse Sequence  zgpg30
Experiment 1D
Probe Z114952_0003 (CP QCI 80056 H-P/ G
Number of Scans 800
Receiver Gain 912.0
Relaxation Delay ~ 0.1500
Pulse Width 12.0000
Presaturation Frequency
NO2
o Acquisition Time ~ 0.6554
Acquisition Date ~ 2024-05-11T18:13:58
= Modification Date ~ 2024-05-11T18:13:58
@O £ F Spectrometer Frequatdy.23
3 Spectral Width 50000.0
pa Lowest Frequency -2988.1
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
_J».AJU _‘Lr
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)



8R82
S oo Parameter Value
S222 Title aintelli-05152024-AJ1-RL-61-19F. 1.fid
N\ Origin Bruker BioSpin GmbH
Solvent None
Temperature 293.5
Pulse Sequence 2930
Experiment D
Probe Z109128_0156 (PA BBO 50052 BBF-H-D-05 Z
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-05-15T15:23:24
Modification Date 2024-05-15T15:23:24
Spectrometer Frequency 470.31
Spectral Width 100000.0
Lowest Frequency -92359.3
Nucleus 19F
Acquired Size 32768
Spectral Size 65536
NOg
Cl
P
athy
3pa
T T T T T T T T T T T T T T
-40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170
f1 (ppm)
Compound 4qa:
551 eIRLYRR 229 8 Parameter Value
X% RSN RGP new "‘ Title aintelli-AJI-598-iso.1.fid
\/ \~ s/ \V \‘/ Origin UXNMR, Bruker Analytische Messtechnik|Gi
Solvent CDCI3
Temperature 293.1
Pulse Sequence zg30
Experiment 1D
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z1091
Number of Scans 8
Receiver Gain 128.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 2.0447
Acquisition Date 2023-11-10T10:43:15
NO3 Modification Date  2023-11-10T10:43:18
Cl Spectrometer Frequet98.87
Spectral Width 8012.8
O Lowest Frequency -788.8
MeO FF Nucleus 1H
4qa Acquired Size 16384
Spectral Size 65536
|
[
[
L }\ U
P ) )
&« & — o
T T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 2.5 2.0 1.5 1.0 0.5 0.0 -0.5  -1.0
f1 (ppm)
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3 51 ggg @gggﬂ:mggm n~N © Parameter Value
g ¢ S88 gS85g4RseEd D Title AJI-624-13C-03152024.1.fid
‘ \V \\V////// \‘/ ‘ Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 298.0
Pulse Sequence zgpg30
Experiment 1D
Probe Z114952_0003 (CP QCI 800S¢
H-P/ C/ N-D-05)
Number of Scans 1000
Receiver Gain 912.0
Relaxation Delay 0.1500
NO2 Pulse Width 12.0000
Cl O Presaturation Frequency
Acquisition Time 0.6554
O F F Acquisition Date 2024-03-15T16:17:19
e Modification Date  2024-03-15T16:17:19
4qa Spectrometer Frequay.23
Spectral Width 50000.0
Lowest Frequency -2978.2
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
|
|
L
A LLL . N
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1C
f1 (ppm)
g298
8838 Parameter Vvalue
L Title aintelli-06182024-AJ1-624-19F.1.fid
Y Origin Bruker BioSpin GmbH
Solvent cpci3
Temperature 294.0
Pulse Sequence 2930
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-H-D-05 Z
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-06-18T13:41:51
Modification Date 2024-06-18T13:41:53
Spectrometer Frequency 470.30
NOZ Spectral Width 100000.0
Cl Lowest Frequency -97276.2
O Nucleus 19F
O Acquired Size 32768
FF Spectral Size 65536
MeO
4qa
|
|
N -
T T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
f1 (ppm)
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Compound 4qgb:

8833338 RLERNAS2889Y988R NG 2 Parameter value
IR '\L’\L'\L'\l\’\\ ;/'\ ‘0\0\/“’ ‘“\“"/‘“ ~ Title aintelli-AJI-594-iso.1.fi
TR ) Origin Bruker Analytik GmbH
Solvent CDCI3
Temperature 293.0
Pulse Sequence zg30
Experiment iD
Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
Z109128/ 0141
Number of Scans 8
Receiver Gain 228.1
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation
Frequency
cl O CFs Acquisition Time  2.0447
Acquisition Date 2023-10-31T14:34:03
Modification Date 2023-10-31T14:34:06
F F Spectrometer 499.87
Med Frequency
4qb Spectral Width 8012.8
Lowest Frequency -788.4
Nucleus 1iH
Acquired Size 16384
Spectral Size 65536

1.00]
2929

T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.C

f1 (ppm)
G B%NRSERABRINLNSRER B T
8 BREARRARRRRRNALLREE O e " Parameter Value
N AR AR AR NN Ls = Title AJI-612-13C-03152024.1.fid
TUEEEsSSSYY NI SN ‘ Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 298.0
Pulse Sequence zgpg30
Experiment iD
Probe Z114952_0003 (CP QCI 800S6 H
C/ N-D-05)
Number of Scans 1000
Receiver Gain 912.0
CFS Relaxation Delay 0.1500
cl Pulse Width 12.0000
Presaturation Frequency
O FF Acquisition Time 0.6554
MeD Acquisition Date 2024-03-15T17:11:09
4qb Modification Date ~ 2024-03-15T17:11:09
Spectrometer Frequ&xy.23
Spectral Width 50000.0
Lowest Frequency -2977.4
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
|1 | l‘ |
A l ' L L I I} ) |
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)



gnmo
o 8Ng8%
b Sdan Parameter Value
o 8338
© i Title aintelli-06182024-AJ1-596-19F.
N 1.fid
Origin Bruker BioSpin GmbH
Solvent coci3
Temperature 2942
Pulse Sequence 2930
Experiment 1D
Probe 7109128_0156 (PA BBO 50052,
BBF-H-D-05 )
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-06-18T12:45:11
Modification Date 2024-06-18T12:45:12
Spectrometer Frequency 470.30
CFy Spectral Width 100000.0
@] Lowest Frequency -97276.1
Nucleus 19F
Acquired Size 32768
F F Spectral Size 65536
MeOr
4gb
|
T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170
f1 (ppm)
Compound 4qc:
.
42 NoonooQ anw g d Parameter Value
& meaN—HA@n el 3 3
NN NNENNGOS LR Title aintelli-AJI-595-iso.1.fid
VNV N Origin UXNMR, Bruker Analytische
Messtechnik GmbH
Solvent CDCI3
Temperature 293.0
Pulse Sequence 2930
Experiment 1D
Probe 5 mm PABBO BB/ 19F-1H/ |
Z-GRD 7109128/ 0141
Number of Scans 8
Receiver Gain 228.1
Relaxation Delay ~ 2.0000
Pulse Width 15.0000
o Presaturation Frequency
Acquisition Time ~ 2.0447
Cl e Acquisition Date 2023-10-31T14:36:43
Modification Date  2023-10-31T14:36:48
Spectrometer Frequet9.87
e FF Spectral Width 8012.8
& aqe Lowest Frequency -788.7
Nucleus 1H
Acquired Size 16384
Spectral Size 65536
|
i
S N
7 T T T J Py
5] e 8 e S = e
N SRS N - « @
T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
1 (ppm)
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197.49
160.41
138.34
138.21
138.08
130.48
129.53
127.95
127.50
126.97
126.94
126.91
125.66
120.85
119.61
118.37
113.77
64.08

63.93

63.77

55.48

55.45

55.39

26.84

:
Y
\
i

T T
110 100 90 80 70 60 50 40

30 20 10 0
f1 (ppm)
2533
g{ 2 é § Parameter Value
o Title aintelli-06182024-AJ1-594-19F.1.fid
N Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 294.0
Pulse Sequence 2930
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-H-D-05 Z|
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000

Presaturation Frequency
Acquisition Time
Acquisition Date
Modification Date
Spectrometer Frequency
Spectral Width

Lowest Frequency
Nucleus

Acquired Size

Spectral Size

0.3277
2024-06-18T13:33:16

T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90  -100 -110 -120 -130 -140 -150 -160 -170 -180  -190  -200
f1 (ppm)



Compound 4qd:

RERRREEEEEELS 2994 ] Parameter Value
ARG Soeneee Lhee T Title aintelli-00000000-AJI-617-iso0.1.fid
N VW/ Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 293.0
Pulse Sequence zg30
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-|
Number of Scans 8
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 1.9988
Acquisition Date 2024-02-06T18:01:31
Modification Date  2024-02-06T18:01:31
Spectrometer Frequet9s.87
cl O F Spectral Width 8196.7
Lowest Frequency -861.1
Nucleus 1iH
F F Acquired Size 16384
MeO 4qd Spectral Size 65536
W
B g
= -
T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
f1 (ppm)
2 8 BAREIRKNGIRAIAR Y83 ¥
g g CEEEEREEREEEEEE £3% 4 o meter Value
‘ ‘ W / \\ / \// \‘/ ‘ Title ?_Jfli:j617-13(:-03152024-
Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 298.0
Pulse Sequence zgpg30
Experiment 1D
Probe Z7114952_0003 (CP QCI

800S6 H-P/ C/ N-D-05)
Number of Scans 1000

Receiver Gain 912.0
Relaxation Delay 0.1500
e Pulse Width 12.0000
il O Presaturation Frequency
Acquisition Time 0.6554
O F F Acquisition Date 2024-03-15T16:35:23
MeQ 4qd Modification Date ~ 2024-03-15T16:35:23
Spectrometer Frequei.23
Spectral Width 50000.0
Lowest Frequency -2980.5
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
|
I .
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1C

f1 (ppm)



muun8d R

S nsgdd o Parameter Value

e Title aintelli-06182024-AJ1-617-19F.1.fid

=" | Origin Bruker BioSpin GmbH
Solvent coci3
Temperature 294.1
Pulse Sequence 2930
Experiment 1D
Probe 7109128_0156 (PA BBO 50052 BBF-H-D-05 Z
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-06-18T12:53:20
Modification Date 2024-06-18T12:53:22
Spectrometer Frequency 470.30
Spectral Width 100000.0

ol O F Lowest Frequency -97276.8
Nucleus 19F
Acquired Size 32768
FE Spectral Size 65536
e
4qd
|
|
I N
T T T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170  -180  -190  -200
f1 (ppm)

Compound 4qe:

5.15
5.13
5.11

A
N

Parameter
Title
Origin
Solvent
Temperature
Pulse Sequence
Experiment
Probe
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Acquisition Time
Acquisition Date
Modification Date

Presaturation Frequency

Spectrometer Frequet9s.87

Value
aintelli-00000000-AJI-633-iso.1.fid
Bruker BioSpin GmbH
CDCI3
296.2
zg30
iD

Z109128_0156 (PA BBO 500S2 BBF-H-|

8

101.0
2.0000
15.0000

1.9988
2024-02-28T08:59:15
2024-02-28T08:59:14

e O Br Spectral Width 8196.7
Lowest Frequency -861.9
Nucleus 1H
O FF Acquired Size 16384
e dqe Spectral Size 65536
|
|
|
[
- L J Lo
i47 [} )
- dA o« S o
T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0

67



< 22CRLRBEENAR oz x o
g CEEEEETEEEEE PES I Parameter value
- o e © v 0 Title AJI-633-13C-03152024.1.fid
k\* ,// // /// ‘ \‘/ ‘ Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 298.0
Pulse Sequence zgpg30
Experiment 1D
Probe Z114952_0003 (CP QCI 800S6
H-P/ C/ N-D-05)
Number of Scans 1000
Receiver Gain 912.0
ol Q Br Relaxation Delay ~ 0.1500
Pulse Width 12.0000
O O Presaturation Frequency
MeC aqe Acquisition Time 0.6554
Acquisition Date 2024-03-15T15:39:47
Modification Date  2024-03-15T15:39:47
Spectrometer Frequaty.23
Spectral Width 50000.0
Lowest Frequency -2981.2
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
|
i
J " ‘ ‘ L . 1 " 1 ]
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
PN
2888 Parameter Value
oy Title aintelli-06212024-AJ1-633-19F.1.fid
S Origin Bruker BioSpin GmbH
Solvent CDCi3
Temperature 294.1
Pulse Sequence 2930
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-H-D-05 Z
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-06-21T17:37:17
Modification Date 2024-06-21T17:37:17
Spectrometer Frequency 470.31
Spectral Width 100000.0
Lowest Frequency -92572.2
Nucleus 19F
Acquired Size 32768
Spectral Size 65536
o O Br
oL
MeQ 4qe
|
|
T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170

f1 (ppm)
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35 R85 8 ] 8 Parameter Value
) Wy e T Title aintelli-05032024-AJ1-675-is0.3.fid
\/ \/ ’/ \‘/ Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 292.8
Pulse Sequence zg30
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-H-|
Number of Scans 8
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 1.9988
Acquisition Date 2024-05-03T14:08:20
Modification Date = 2024-05-03T14:08:21
Spectrometer Frequei9s.87
Spectral Width 8196.7
a O ! Lowest Frequency -861.2
Nucleus 1H
Acquired Size 16384
FF Spectral Size 65536
MeO
4qf
|
1
I
|
|
ih
I ) S
T : :
~ INRRN B «
T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
f1 (ppm)
g HBERRESABEBR K 8 agg | Farameter Value
g NefNooBsudan 0 2 18 2
g aea8q99999433 o by TIQ8 B |Tite AJI-675-13C. 1.fid
=SSN N | Origin Bruker BioSpin GmbH
Solvent [ere)
Temperature 298.3
Pulse Sequence 2gpg30
Experiment D
Probe Z114952_0003 (CP QCT 80056 H-P/ C/ N-D-05)
cl ‘ ! Number of Saans 1000
Receiver Gain 912.0
Relaxation Delay 0.1500
FF Pulse Width 12.0000
MeO Presaturation Frequency
4qf
Acquisition Time 0.6554
Acquisition Date 2024-05-10T17:01:20
Modffication Date 2024-05-10T17:01:20
Spectrometer Frequency 201.23
Spectral Width 50000.0
Lowest Frequency -2979.7
Nudeus 13C
Acguired Size 32768
Spectral Size 65536
!
| |
Ll
NI I
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 50 40 30 20 10 0 -10
f1 (ppm)
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-100.09
-100.60

-

aa
E 5 Parameter Value
NP Title aintelli-05042024-AJI-675-19F. 1.fid
Origin Bruker BioSpin GmbH
Solvent cDCI3
Temperature 293.9
Pulse Sequence 2930
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-H-I
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-05-04T13:55:59
Modification Date = 2024-05-04T13:56:00
Spectrometer Frequetitty.31
| Spectral Width 100000.0
@] Lowest Frequency -92577.8
O Nucleus 19F
O Acquired Size 32768
FF Spectral Size 65536
MeOr
4qf
|
I
|
1
T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170
f1 (ppm)
Compound 4qg:
2NN INM8TRY noNg e Parameter Value
NNNENNNNNNNG S ERn R b Title aintelli-00000000-AJI-623-iso.1.fid
T e Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 293.7
Pulse Sequence zg30
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-
Number of Scans 8
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 1.9988
Acquisition Date 2024-02-06T19:43:40
Modification Date  2024-02-06T19:43:41
Spectrometer Frequet9s.87
Spectral Width 8196.7
Lowest Frequency -926.6
Cl O Nucleus 1H
Acquired Size 16384
Spectral Size 65536
FF
MeO 4qg
|
I
| I
i
i
| | :
J L
98y 4 B 4
IERSENRN ~ - o
T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
f1 (ppm)
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g IARTSBILOQREN B ses g
8 EEEEEERPPPREEE 58s 2 Parameter Value
N iR A ; ©oo o Title AJI-623-13C-03152024.1.fid
== Y I N I Origin Bruker BioSpin GmbH
Solvent cpci3
Temperature 298.0
Pulse Sequence  zgpg30
Experiment 1D
Probe Z114952_0003 (CP QCI 800S
H-P/ C/ N-D-05)
Number of Scans 1000
Receiver Gain 912.0
Relaxation Delay ~ 0.1500
Pulse Width 12.0000
Presaturation Frequency
cl O Acquisition Time  0.6554
Acquisition Date  2024-03-15T17:45:50
O FF Modification Date ~ 2024-03-15T17:45:51
MeQ a Spectrometer Frequa@tdy.23
ad Spectral Width 50000.0
Lowest Frequency -2981.2
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
| |
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1C
f1 (ppm)
& 2NGgRY
o EEEERE Parameter Value
= i Title aintelli-06182024-AJ1-623-19F. 1.fid
| & Origin Bruker BioSpin GmbH
Solvent cDCi3
Temperature 294.1
Pulse Sequence 2930
Experiment 1D
Probe Z109128_0156 (PA BBO 50052 BBF-H-D-05 Z
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-06-18T12:58:45
Modification Date 2024-06-18T1 7
Spectrometer Frequency 470.30
Spectral Width 100000.0
Lowest Frequency -97323.8
Cl Nucleus 19F
O Acquired Size 32768
O Spectral Size 65536
FF
Medr
4qg
!
|
" .
T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -18C
f1 (ppm)
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NN RRRN NI INNNSRRRSNNSRSRRANY g Parameter vawe

NRRNNNRNNNRNNNNNNNNNNNNNNNNNNRN S NN G606 08 IS Title aintelli-00000000-AJI-613-is0.1.fid

B e —_— Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 293.0
Pulse Sequence 2930
Experiment. 1D
Probe 7109128_0156 (PA BBO 500S2 BBF-H-D-05 Z
Number of Scans 8
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 1.9988
Acquisition Date
Modification Date 2024-02-06T17:54:00
Spectrometer Frequency 499.87
Spectral Width 8196.7
Lowest Frequency -861.1

Cl Nucleus 1H
Acquired Size 16384
O Spectral Size 65536
FF
MeC

4gh
|
|
I
L . . U
gg ¢ I3 Y 2
@S & 595 o a o
NeoH o Ad - S o
T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
1 (ppm)
& ERIR2TBLLARZA2THER QN9 o
g R R REREEE ERL Parameter value
N AR G5 w Title AJI-613-13C-03152024.1.fid
B U N ‘ Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 298.0
Pulse Sequence zgpg30
Experiment iD
Probe Z114952_0003 (CP QCI 800S6 H-P/ C
Number of Scans 1000
Receiver Gain 912.0
Relaxation Delay 0.1500
Pulse Width 12.0000
cl Presaturation Frequency
OO Acquisition Time  0.6554
O Acquisition Date 2024-03-15T16:53:28
MeOr FF Modification Date 2024-03-15T16:53:28
4gh Spectrometer FrequeXi.23
Spectral Width 50000.0
Lowest Frequency -2977.4
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
|
|
f
|
| i |
! !
1L A .
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)



-100.44
-100.96
-102.65
-103.17

L
X

Parameter
Title
Origin
Solvent
Temperature
Pulse Sequence
Experiment
Probe
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Presaturation Frequency
Acquisition Time
Acquisition Date
Modification Date

Value
aintelli-06182024-AJ1-595-19F.1.fid
Bruker BioSpin GmbH
cDCI3
294.2
2930
10
Z109128_0156 (PA BBO 500S2 BBF-H-D-05 Z
16
101.0
2.0000
15.0000

0.3277
2024-06-18T12:49:25
2024-06-18T12:49:27

Spectrometer Frequency 470.30
Spectral Width 100000.0
Lowest Frequency -97275.7
Nucleus 19F
Acquired Size 32768
Spectral Size 65536
g9e
O FF
MeOr
4qh
|
|
|
e L1
T T T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
f1 (ppm)
Compound 4q;i:
89539953828 g%y E 4 Parameter Value
KNNNKNNGSSS IELRT R oh ~N Title aintelli-00000000-AJI-618-is
B S N 3.fid
Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 293.3
Pulse Sequence 2930
Experiment 1D
Probe 7109128_0156 (PA BBO 50!
BBF-H-D-05 2)
Number of Scans 8
/ Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 1.9988
Acquisition Date 2024-02-22T10:34:01
Modification Date  2024-02-22T10:34:01
Spectrometer Frequet®9.87
al Me Spectral Width 8196.7
Lowest Frequency -860.9
Nucleus iH
FF Acquired Size 16384
MeO 4qi Spectral Size 65536
|
]
il
FORNESS g Py )
] he e “ o
ISR = - o
T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
f1 (ppm)
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3 IRIAHRRITBERIE 8 amne = T
8 SAnanssEssssE o E =
T P A R i
Parameter Value
Title AJI-618-13C-03152024.1.fid
Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 298.0
Pulse Sequence zgpg30
Experiment 1D
Me Probe Z114952_0003 (CP QCI 800S6 H-P/ Cj
cl Number of Scans 1000
Receiver Gain 912.0
O Relaxation Delay 0.1500
MeO F Pulse Widt-h 12.0000
44qi Presaturation Frequency
Acquisition Time 0.6554
Acquisition Date 2024-03-15T15:58:46
Modification Date  2024-03-15T15:58:46
Spectrometer Frequay.23
Spectral Width 50000.0
Lowest Frequency -2978.2
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
|
[N
. il
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
2828
2888 Parameter Value
L Title aintelli-06182024-AJ1-618-19F. 1.fid
N Origin Bruker BioSpin GmbH
Solvent cpci3
Temperature 294.0
Pulse Sequence 2930
Experiment 1D
Probe 7109128_0156 (PA BBO 50052 BBF-H-D-05 Z
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-06-18T13:37:47
Modification Date 2024-06-18T13:37:49
Spectrometer Frequency 470.30
al Me Spectral Width 100000.0
O Lowest Frequency -97276.8
Nucleus 19F
FF Acquired Size 32768
Mel Spectral Size 65536
|
[
|
I,
T T T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
f1 (ppm)
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Compound 4q;j:

88258935°3858333 2ex 52 Parameter Vvalue
NNNNRNNNNMNG666 66 [ERLRT © o Title aintelli-00000000-AJI-635-is0.2.fid
T T N NI Origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 294.2
Pulse Sequence 2930
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-|
Number of Scans 8
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 1.9988
Acquisition Date 2024-02-29T11:13:53
Modification Date  2024-02-29T11:13:51
Spectrometer Frequet9s.87
Spectral Width 8196.7
Lowest Frequency -861.4
Br Nucleus 1H
Acquired Size 16384
ol O Spectral Size 65536
MeO O FF OMe
4qj
if
J‘ J llt_m
g

9.0 8.5 8.0 7.5 7.0 6.5 4.0 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
5388 8Y29388R888933S cawae Parameter Value
gBiBa ARERRAIIIZERDAT cdEzgw Title AJI-635-13C-03152024. 1.i
| N N AN e NV Origin Bruker BioSpin GmbH
Solvent cpci3
Temperature 298.0
Pulse Sequence  zgpg30
Experiment 1D
Probe Z114952_0003 (CP QCI
H-P/ C/ N-D-05)
Number of Scans 1000
Receiver Gain 912.0
Relaxation Delay ~ 0.1500
Br Pulse Width 12.0000
o Presaturation Frequency
O Acquisition Time  0.6554
O Acquisition Date  2024-03-15T18:03:29
Med FF OMe Modification Date  2024-03-15T18:03:29
4q) Spectrometer Frequatdy.23
Spectral Width 50000.0
Lowest Frequency -2980.5
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
J " .
T T T T T T T T T T
170 160 150 140 130 80 40 30 20 10 0
1 (ppm)
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RERR
aSgg Parameter Value
) Title aintelli-06182024-AJ1-635-19F.1.fid
N origin Bruker BioSpin GmbH
Solvent CDCI3
Temperature 294.0
Pulse Sequence 2930
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-H-D-05 Z)
Number of Scans 16
Receiver Gain 1010
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-06-18T13:02:50
Modification Date 2024-06-18T13:02:51
Spectrometer Frequency 470.30
Spectral Width 100000.0
Lowest Frequency -97277.1
Br Nucleus 19F
Acquired Size 32768
cl O Spectral Size 65536
MeO O F F Ome
4qj
I
1]
T T T T T T T T T T T T : : T T : T
0 -10 -20 -30 -40 -50 -60 70 -80 -90 4100 -110  -120  -130  -140  -150  -160  -170
f1 (ppm)
Compound 4gk:
RRRRRERRANERIZE B2 b g Parameter o
N 06 Title aintelli-05102024-AT1-600-is0.1.fid
e D S SR S origin Bruker BioSpin GmbH
Solvent coai3
Temperature 203.7
Pulse Sequence 2930
Experiment )
Probe 71091280156 (PA BBO 50052 BBF-H-D-052)
Number of Scans 8
Receiver Gain 101.0
Relaxation Delay ~ 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 1.9988
Acquisition Date 2024-05-10T10:30:24
Modification Date ~ 2024-05-10T10:
Spectrometer Frequencyt99.87
Spectral Width 8196.7
Lowest Frequency  -807.4
Nucleus 1H
Acquired Size 16384
Spectral Size 65536
}lL
T T T T T T T T T T : T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 L5 10 05 00 -0.5  -iC
1 (ppm)
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e 8 SRNERRCARRRRRARRRE ~Ngs T Parameter Value
¢ 7 SLELERE R REE L ; EEE I Title AJL-600-13C.1.fid
P | Origin Bruker BioSpin GmbH
N \ SN SNV I NS coroant oo
Temperature 298.3
Pulse Sequence zgpg30
Experiment 1D
Probe Z114952_0003 (CP QCI 800S6 H-
C/ N-D-05)
Number of Scans 800
Receiver Gain 912.0
Relaxation Delay 0.1500
Pulse Width 12.0000
Presaturation Frequency
Acquisition Time 0.6554
Acquisition Date 2024-05-10T17:51:39
Modification Date  2024-05-10T17:51:39
Spectrometer Frequet.23
Spectral Width 50000.0
Lowest Frequency -2983.5
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
|
| l
) M L
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1C
f1 (ppm)
5 $gBR8
S sasS3 Parameter Value
TEw Title aintelli-06182024-AJ1-600-19F . 1.fid
\\// Origin Bruker BioSpin GmbH
Solvent cpci3
Temperature 294.0
Pulse Sequence 2930
Experiment 1D
Probe Z109128_0156 (PA BBO 500S2 BBF-H-D-05 Z
Number of Scans 16
Receiver Gain 101.0
Relaxation Delay 2.0000
Pulse Width 15.0000
Presaturation Frequency
Acquisition Time 0.3277
Acquisition Date 2024-06-18T13:11:28
Modification Date 2024-06-18T13:11:29
Spectrometer Frequency 470.30
Spectral Width 100000.0
Lowest Frequency -97276.7
Nucleus 19F
Acquired Size 32768
Spectral Size 65536
|
|
A —
T T T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
f1 (ppm)
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