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General Experimental Details

All air-sensitive procedures were conducted under inert atmosphere in a nitrogen-filled
dry box or by standard Schlenk techniques. All reactions were performed under nitrogen unless
otherwise stated. Benzene, toluene, dichloromethane (DCM), and tetrahydrofuran (THF) were
degassed by purging with argon for 45 minutes and dried with a solvent purification system by
passing through a one-meter column of activated alumina. Anhydrous 1,4-dioxane was
purchased from Sigma-Aldrich and used as received. Flash column chromatography was
performed on SiliFlash® P60 silica gel (40-63um, 60A) or using a Teledyne Isco Combiflash®
Rf system with RediSep GoldTM columns using hexane/ethyl acetate. Reaction products were
visualized on TLC under UV light. Prep-HPLC was performed on a Waters HPLC System.
Detection was acquired on a 2998 Photodiode Array Detector and a SunFire C18 column 5 pum.

HPLC solvents contained water with 0.1% TFA and acetonitrile with 0.1% TFA. Gas



Chromatography was performed on a Hewlett Packard 6890 GC System with a J&W DB-5ms

GC Column, 30 m length, 0.25 mm diameter, 0.25 pm film.

HRMS (ESI) analysis was performed at the lowa State University Chemical
Instrumentation Facility on an Agilent 6540 QTOF spectrometer. Elemental analysis was
performed at the lowa State University Chemical Instrumentation Facility on the Perkin Elmer
2100 Series 11 CHN/S Analyzer. NMR spectra were acquired on Varian MR-400, Bruker Avance
NEO 400, and Bruker Avance I11 600 spectrometers at the lowa State University Chemical
Instrumentation Facility. Chemical shifts are reported in ppm relative to a residual solvent peak
(CDCl3 = 7.26 ppm for H and 77.16 ppm for $3C). 1°F NMR shifts are reported based on indirect

reference to CDClIz. Coupling constants are reported in hertz.
Materials

Sodium tetraphenylborate, 4-octyne, 3-hexyne, 1-phenyl-1-propyne, and 4-
chlorophenylboronic acid were purchased from Sigma Aldrich. Triphenylborane and aluminum
tert-butoxide were purchased from Alfa Aesar. Phenylboronic acid pinacol ester, 4-
methoxyphenylboronic acid, and 3-methoxyphenylboronic acid were purchased from AK
Scientific. Potassium carbonate was purchased from Fischer Scientific. Ni(cod)2 and NiCl.glyme
were purchased from Strem Chemical. 4-methylphenylboronic acid and 2-methylphenylboronic
acid were purchased from Combi-Blocks. 3-methylphenylboronic acid was purchased from Ark
Pharm. Amides 1a-1i were synthesized according to literature procedure.! Triarylboroxines 3e-

3i, and 3k were prepared according to literature procedures.?3
GC General Method 1
Oven temperature: 150 °C. Inlet temperature: 250 °C. Front Detector temperature: 250 °C.
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Method: 150 °C for 1 min. Ramp at 10 °C/min up to 250 °C. Hold for 8 min.

Table S1. Ligand Screen for Ni-Catalyzed Alkyne Carboacylation?

@]
L P
Ph”™ "N~
)\Ph Ni(cod), (10 mol %)
1a Ligand (10 mol %)
BPhj (2 equiv)
* Benzene, 95 °C, 18 h
Pr————=>~Fr
2a
entry ligand yield (%)° d.r. (Z/E)°
1 None 51 0.8:1
PPhs 8 1:1

3 PCys 28 1.4:1
4 P('Bu)s 17 1.2:1
5 SIPr 65 0.8:1
6 IPr 75 1.1:1
7 IMes-HCI® 50 0.6:1
8 ICy-HCI° 50 0.6:1
9 P(o-tol)s 63 1.2:1
10 (‘Bu).Xantphos 66 0.6:1
11 BrettPhos 62 0.7:1
12 XPhos 56 0.9:1
13 JohnPhos 40 1.6:1

Reaction conditions: N-benzoyl-N-phenylbenzamide 1a (0.1mmol), 4-octyne 2a (0.500 mmol),
triphenylborane 3b (0.200 mmol), Ni(cod)2 (0.010 mmol), benzene (1 mL) at 95°C for 18 h.
bDetermined by GC with tridecane as internal standard. °Reaction run in the presence of 10 mol

% NaO'Bu.

Procedure for Ligand Screen for Ni-Catalyzed Alkyne Carboacylation



In a glovebox atmosphere, an oven dried 1-dram vial was charged with Ni(cod). (2.8 mg, 0.010
mmol), N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 uL, 0.500
mmol, ligand (0.010 mmol), triphenylborane 3b (48.4 mg, 0.200 mmol), and benzene (1.00 mL,
0.100 M). The resulting solution was stirred at 95 °C in an oil bath for 18 h. The reaction was
cooled to room temperature and tridecane (24.4 uL, 0.100 mmol) was added as internal standard.
A 100 pL aliquot was removed and filtered through a 2 cm plug of silica gel in a pipette with

900 uL of EtOAc into an autosampler vial. The eluent was analyzed by GC method 1.

Table S2. Base Screen for Ni-Catalyzed Alkyne Carboacylation with Phenylboronic Acid?@

o)
Ph)J\ Ph

N/
_ O O
o) Ph Ni(cod), (10 mol %2 Pr Pr
1a BrettPhos (10 mol %) Ph + Ph
PhB(OH), (2 equiv) | |
+ Ph Pr Pr Ph
4a 4a’

Base (2 equiv)

Pr———Pr sovent (1 mL)
2a 95°C, 18 h
entry base solvent yield (%)P d.r. (Z/E)®
1 K2COs3 Benzene 24 3.8:1
2 K3POg4 Benzene 6 4.9:1
3 LiO'Bu Benzene 9 9.9:1
4 Cs2C0O3 Benzene 24 3.0:1
5 Na>CO3 Benzene 4 3.0:1
6 KF Benzene 5 4.0:1
7 K2CO3 THF 25 2.1:1
8 K2COs3 Dioxane 41 1.9:1

4Reaction conditions: N-benzoyl-N-phenylbenzamide 1a (0.1 mmol), 4-octyne 2a (0.500 mmol),
phenylboronic acid 3c (0.200 mmol), base (0.200 mmol), Ni(cod)2 (0.010 mmol), BrettPhos
(0.010 mmol), solvent (1 mL) at 95°C for 18 h. ®Determined by GC with tridecane as internal

standard.



Procedure for Base Screen for Ni-Catalyzed Alkyne Carboacylation with Phenylboronic

Acid

In a glovebox atmosphere, an oven dried 1-dram vial was charged with Ni(cod). (2.8 mg, 0.010
mmol), N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 pL, 0.500
mmol, BrettPhos (5.4 mg, 0.010 mmol), phenylboronic acid 3c (24.4 mg, 0.200 mmol), base
(0.200 mmol), and an appropriate solvent (1.00 mL, 0.100 M). The resulting solution was stirred
at 95 °C in an oil bath for 18 h. The reaction was cooled to room temperature and tridecane (24.4
pL, 0.100 mmol) was added as internal standard. A 100 pL aliquot was removed and filtered
through a 2 cm plug of silica gel in a pipette with 900 pL of EtOAc into an autosampler vial. The

eluent was analyzed by GC method 1.

Design of Experiment (DoE) Factor Screen (Table S3)2

O 0 o]
Ni(cod), (10 mol %)
Ph)J\N/Ph L Ligand (10 mol %) Ph Pr, Ph Pr
2\ + Pr—=—=—Pr Nucleophile 3 (2 equiv) | |
0] Ph 2a Base (2 equiv) Ph Pr Pr Ph
1a Solvent 4a 4a’

18 h

-Responses: Percent Yield, Conversion, Diastereomeric Ratio, and Suzuki Product

-Factors: Ligand Identity, Ligand mol %, Solvent, Concentration, Base Identity, Nucleophile

Identity, Nucleophile Equivalents, Temperature, Water Equivalents

-JMP Pro 14® software was used to generate and analyze the 42 reactions of the D-optimal

design.
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Procedure for Design of Experiment Factor Screen

In a glovebox atmosphere, an oven dried 1-dram vial was charged with Ni(cod). (2.8 mg, 0.010
mmol), N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 pL, 0.500
mmol), ligand (0.0050-0.015 mmol), boron nucleophile 3 (0.100-0.300 mmol), base (0.200
mmol), water (0-0.200 mmol) and solvent (0.200-1.00 mL, 0.100-0.500 M). The resulting
solution was stirred at an appropriate temperature in an oil bath for 18 h. The reaction was cooled
to room temperature and tridecane (24.4 pL, 0.100 mmol) was added as internal standard. A 100
pL aliquot was removed and filtered through a 2 cm plug of silica gel in a pipette with 900 pL of

EtOACc into an autosampler vial. The eluent was analyzed by GC method 1.



Table S3. Experiments and Data for Design of Experiment Factor Screen

Entry Ligand Ligand Solvent Concentration Base Nucleophile Water Temp Yield d.r. Conversion  Suzuki
Identity mol % (M) Identity I(cézrsjtll\t/{ Equiv (°C) %) (ZE)P (%)° (%)P
1 IPr 10 CPME 0.5 KF PhB(OH)2(3) 2 95 3 3.9:1 39 2
2 BrettPhos 10 Toluene 0.5 K,CO3 BPh3(2) 0 60 47 1.9:1 82 2
3 BrettPhos 5 Toluene 0.5 Cs,COs  PhB(OH)2 (1) 1 95 13 2.2:1 99 0
4 IPr 5 CFs-Toluene 0.25 CsF PhB(OH): (1) 1 95 6 5.0:1 95 1
5 BrettPhos 10 CPME 0.5 CsF PhB(OH)2(2) 1 60 16 1.7:1 74 1
6 BrettPhos 10 Benzene 0.1 CsF PhBpin (3) 2 95 0 0 63 0
7 IPr 15 CPME 0.5 Cs:COs  PhBpin (3) 0 80 1 0 99 10
8 BrettPhos 15 THF 0.5 Na'BuO  PhBFsK (3) 2 95 0 0 99 0
9  BrettPhos 5 Dioxane 0.1 KF PhB(OH).(2) O 80 4 3.0:1 40 1
10  BrettPhos 10 CFs-Toluene 0.5 Li*‘BuO PhBFsK (3) 0 95 0 0 99 1
11  BrettPhos 10 Toluene 0.25 K3POq PhBpin (3) 1 60 0 0 68 0
12 BrettPhos 15 CFs-Toluene 0.1 K2COs  PhB(OH)2 (3) 2 60 2 3.6:1 27 0
13  BrettPhos 5 Benzene 0.1 Na'BuO  PhBpin (3) 0 60 0 0 98 4
14 IPr 5 Benzene 0.5 Li'BuO BPhs (3) 1 80 8 0.6:1 99 5
15 IPr 5 THF 0.1 K3POg4 PhBpin (2) 2 95 1 0 99 15
16 IPr 10 Benzene 0.25 KF PhBFsK (1) 2 80 1 0 37 1
17  BrettPhos 5 CFs-Toluene 0.25 KF PhBFsK (3) 1 60 0 0 26 0
18  BrettPhos 15 Dioxane 0.1 Li*‘BuO PhBpin (1) 1 95 1 0 99 6
19 IPr 5 Toluene 0.25 Li'BuO PhBpin (2) 2 60 0 0 99 0
20  BrettPhos 5 CFs-Toluene 0.5 K3PO4 BPhs (1) 2 80 18 2.6:1 99 1
21 IPr 15 Toluene 0.1 CsF PhBFsK (3) 0 80 5 1.5:1 52 0
22 IPr 10 Toluene 0.1 Na'BuO PhB(OH), (1) 2 80 0 0 99 0
23 IPr 15 Dioxane 0.25 KsPOs  PhB(OH); (3) 0 95 6 2.0:1 71 1
24 IPr 5 CPME 0.25 K2COs PhBpin (1) 0 95 2 1.0:1 96 3
25 IPr 10 Dioxane 0.25 Na'BuO BPhs (3) 1 60 2 1.0:1 99 15
26  BrettPhos 10 CPME 0.1 K3PO4 PhBFsK (2) 1 80 0 0 92 0
27 IPr 10 THF 0.1 Cs:COs  PhBFsK (1) 1 60 0 0 69 0
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Entry Ligand Ligand Solvent Concentration Base Nucleophile Water Temp Yield d.r. Conversion  Suzuki

Identity mol % (M) Identity Identity Equiv (°C) (%)° (Z/E)° (%)° (%)°
(Equiv)

28 BrettPhos 5 Dioxane 0.25 Cs,CO3 BPhs (3) 2 80 26 3.3:1 98 10
29  BrettPhos 10 Dioxane 0.5 K>COs PhBpin (1) 2 80 0 0 55 0
30 IPr 15 Benzene 0.25 K,CO3 PhBFsK (2) 1 95 1 0 61 2
31 BrettPhos 5 CPME 0.25 Na'BuO  PhBFsK (1) 0 95 0 0 65 0
32 IPr 15 THF 0.5 KF PhBpin (1) 0 60 1 0 40 0
33 IPr 5 THF 0.1 K2COs  PhB(OH); (3) 1 80 6 3.2:1 36 0
34 BrettPhos 10 THF 0.25 Li'BuO  PhB(OH), (2) 0 80 0 0 99 0
35 BrettPhos 15 Benzene 0.25 Cs,COs PhB(OH),(2) 2 60 12 3.0:1 80 1
36 IPr 15 CPME 0.1 Li'BuO BPhs (1) 2 60 0 0 99 1
37 IPr 15 CFs-Toluene 0.5 Na'BuO  PhBpin (2) 1 80 0 0 99 0
38 BrettPhos 15 Toluene 0.1 KF BPhs (2) 1 95 44 l.6:1 96 8
39 IPr 15 Benzene 0.5 KsPO,  PhB(OH); (1) 0 60 1 1.9:1 33 1
40 IPr 5 Dioxane 0.5 CsF PhBFsK (2) 2 60 1 0 51 0
41 IPr 10 CFs-Toluene 0.1 Cs,CO3 BPhs (2) 0 95 19 1.4:1 90 3
42 BrettPhos 15 THF 0.25 CsF BPhs (1) 0 80 10 2.3:1 84 0

Reaction conditions: N-benzoyl-N-phenylbenzamide 1a (0.1mmol), 4-octyne 2a (0.500 mmol), base (0.200 mmol), Ni(cod). (0.010

mmol), Ligand (0.010 mmol), 18 h. "Determined by GC with tridecane as internal standard.



Table S4. Ligand Screen for NiClzglyme-Catalyzed Alkyne Carboacylation?

Q NiCloglyme (10 mol %) Q Q
Ph)J\N/Ph Pr—=—p, Ligand (10 mol %) N ph)ipr + Ph)ipr
)\ + 2a PhB(OH) (2 equiv) - | |
0O~ "Ph K2COj3 (2 equiv) Ph Pr Pr Ph
1a Dioxane (0.1 M) 4a 4a’
95°C, 18 h
entry ligand yield (%)P d.r. (ZIE)®
1 None 39 1.6:1
PPhs <1 n.d.c
3 PCys 20 1.5:1
4 P(BU)s 13 2.2:1
5 SIPr 8 2.7:1
6 IPr 17 2.3:1
7 2,2'-bipyridine 4 >10:1
8 Pyridine 5 401
9 Xantphos 10 2.2:1
10 P(o-tol)s 33 2.0:1
11 P(OMe)s 30 1.5:1

4Reaction conditions: N-benzoyl-N-phenylbenzamide 1a (0.1 mmol), 4-octyne 2a (0.500 mmol),
phenylboronic acid 3c (0.200 mmol), potassium carbonate (0.200 mmol), NiCloglyme (0.010
mmol), ligand (0.010 mmol), Dioxane (1 mL) at 95°C for 18 h. ®Determined by GC with

tridecane as internal standard. °d.r. not determined.

Procedure for Ligand Screen for NiClz-glyme-Catalyzed Alkyne Carboacylation

In a glovebox atmosphere, an oven dried 1-dram vial was charged with NiClz-glyme (2.2 mg,
0.010 mmol), N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 pL,
0.500 mmol, ligand (0.010 mmol), phenylboronic acid 3c (24.4 mg, 0.200 mmol), potassium
carbonate (27.6 mg, 0.200 mmol), and dioxane (1.00 mL, 0.100 M). The resulting solution was

stirred at 95 °C in an oil bath for 18 h. The reaction was cooled to room temperature and
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tridecane (24.4 uL, 0.100 mmol) was added as internal standard. A 100 pL aliquot was removed
and filtered through a 2 cm plug of silica gel in a pipette with 900 pL of EtOAc into an

autosampler vial. The eluent was analyzed by GC method 1.

Table S5. Screen of Catalyst Loading for Ni-Catalyzed Alkyne Carboacylation?

o)
_Ph
Ph” N
)\ i o, o O
o) ph NiCl>glyme (X m.ol %) Pr br
1a PhB(OH), (2 equiv) Ph + Ph
K,COs (2 equiv) | |
5 * o, Dioxane (0.1 M) Ph” Pr Pr” “Ph
r P ' 95°C, 18 h 4a aa
entry NiClaglyme mol % yield (%)° d.r. (ZIE)®
1 5 28 2.4:1
2 10 20 1.9:1
3 20 46 15:1
4 50 29 2.2:1
S 100 28 1.8:1

4Reaction conditions: N-benzoyl-N-phenylbenzamide 1a (0.1 mmol), 4-octyne 2a (0.500 mmol),
phenylboronic acid 3c (0.200 mmol), potassium carbonate (0.200 mmol), Dioxane (1 mL) at

95°C for 18 h. "Determined by GC with tridecane as internal standard.
Procedure for Screen of Catalyst Loading for Ni-Catalyzed Alkyne Carboacylation

In a glovebox atmosphere, an oven dried 1-dram vial was charged with NiClzglyme (0.0050-
0.100 mmol), N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 L,
0.500 mmol, phenylboronic acid 3c (24.4 mg, 0.200 mmol), potassium carbonate (27.6 mg,
0.200 mmol), and dioxane (1.00 mL, 0.100 M). The resulting solution was stirred at 95 °C in an
oil bath for 18 h. The reaction was cooled to room temperature and tridecane (24.4 pL, 0.100

mmol) was added as internal standard. A 100 pL aliquot was removed and filtered through a 2
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cm plug of silica gel in a pipette with 900 uL of EtOAc into an autosampler vial. The eluent was

analyzed by GC method 1.

Table S6. Product Inhibition in Ni-Catalyzed Alkyne Carboacylation?

e

N~
)\Ph NiCly-glyme (20 mol %)
1a PhB(OH), (3 equiv)
K,CO3 (2 equiv)
L Dioxane (0.1 M)
Pr Pr gs-c, 18h
2a
entry 3a Added (mol %) yield (%)° d.r. (Z/E)®
1 0 30 2.3:1
2 10 20 2.0:1
3 20 14 2.9:1
4 30 13 2.5:1

4Reaction conditions: N-benzoyl-N-phenylbenzamide 1a (0.1 mmol), 4-octyne 2a (0.500 mmol),
phenylboronic acid 3c (0.300 mmol), NiCl.-glyme (0.020 mmol), potassium carbonate (0.200

mmol), Dioxane (1 mL) at 95°C for 18 h. "Determined by GC with tridecane as internal standard.
Procedure for Product Inhibition in Ni-Catalyzed Alkyne Carboacylation

In a glovebox atmosphere, an oven dried 1-dram vial was charged with NiCl2-glyme (0.020
mmol), N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 pL, 0.500
mmol, phenylboronic acid 3c (36.6 mg, 0.300 mmol), potassium carbonate (27.6 mg, 0.200
mmol), product 4a (0-0.030 mmol) and dioxane (1.00 mL, 0.100 M). The resulting solution was
stirred at 95 °C in an oil bath for 18 h. The reaction was cooled to room temperature and
tridecane (24.4 puL, 0.100 mmol) was added as internal standard. A 100 pL aliquot was removed
and filtered through a 2 cm plug of silica gel in a pipette with 900 pL of EtOAc into an

autosampler vial. The eluent was analyzed by GC method 1.
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Table S7. Lewis Acid Screen for Ni-Catalyzed Alkyne Carboacylation®

o

0 Ph NiCl,-glyme (20 mol %)
1a PhB(OH), (5 equiv)
R K,CO3 (2 equiv)

Lewis Acid (20 mol %),

Pr——=—Pr pioxane (0.1 M)
2a 95°C, 3h
entry Lewis acid yield (%)P d.r. (Z/E)®

1 None 61 0.67:1
2 AI(O'BU)s 65 1.8:1
3 AICl3 <5 n.d.c
4 AI(OH)(C2H302)2 40 1.2:1
5 BPhs 39 1.5:1
6 Ti(O'Pr)4 47 1.6:1
7 Mgl 6 3.7:1

Reaction conditions: N-benzoyl-N-phenylbenzamide 1a (0.1 mmol), 4-octyne 2a (0.500 mmol),
phenylboronic acid 3c (0.500 mmol), NiCl2-glyme (0.020 mmol), potassium carbonate (0.200
mmol), Dioxane (1 mL) at 95°C for 18 h. "Determined by GC with tridecane as internal standard.

¢d.r. not determined.
Procedure for Lewis Acid Screen for Ni-Catalyzed Alkyne Carboacylation

In a glovebox atmosphere, an oven dried 1-dram vial was charged with NiCl2-glyme (4.4 mg,
0.020 mmol), N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 L,
0.500 mmol, phenylboronic acid 3c (61.0 mg, 0.500 mmol), potassium carbonate (27.6 mg,
0.200 mmol), Lewis acid (0.020 mmol), and dioxane (1.00 mL, 0.100 M). The resulting solution
was stirred at 95 °C in an oil bath for 18 h. The reaction was cooled to room temperature and

tridecane (24.4 pL, 0.100 mmol) was added as internal standard. A 100 pL aliquot was removed
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and filtered through a 2 cm plug of silica gel in a pipette with 900 pL of EtOAc into an

autosampler vial. The eluent was analyzed by GC method 1.
Table S8. Screen of Al(O'Bu)s Loading in Ni-Catalyzed Alkyne Carboacylation?

0]
.Ph

h N
O)\ pp NiCl-glyme (20 mol %)
1a PhB(OH), (5 equiv)
. K,CO3 (2 equiv)

Al(O'Bu)3 (X mol %)

Pr——=—=—Pr Dioxane (0.1 M)
2a 95°C, 6 h
entry Al(O'Bu)s (mol %) yield (%)P d.r. (Z/IE)®

1 0 32 1.9:1
2 5 36 1.1:1
3 10 83 1.1:1
4 20 90 0.67:1
5 50 87 0.67:1

Reaction conditions: N-benzoyl-N-phenylbenzamide 1a (0.1 mmol), 4-octyne 2a (0.500 mmol),
phenylboronic acid 3c (0.500 mmol), NiCl2-glyme (0.020 mmol), potassium carbonate (0.200

mmol), Dioxane (1 mL) at 95°C for 6 h. "Determined by GC with tridecane as internal standard.
Procedure for Screen of Al(O'Bu)s Loading in Ni-Catalyzed Alkyne Carboacylation

In a glovebox atmosphere, an oven dried 1-dram vial was charged with NiCl2-glyme (4.4 mg,
0.020 mmol), N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 L,
0.500 mmol, phenylboronic acid 3c (61.0 mg, 0.500 mmol), potassium carbonate (27.6 mg,
0.200 mmol), aluminum tert-butoxide (0-0.050 mmol), and dioxane (1.00 mL, 0.100 M). The
resulting solution was stirred at 95 °C in an oil bath for 6 h. The reaction was cooled to room

temperature and tridecane (24.4 pL, 0.100 mmol) was added as internal standard. A 100 pL
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aliquot was removed and filtered through a 2 cm plug of silica gel in a pipette with 900 pL of

EtOAc into an autosampler vial. The eluent was analyzed by GC method 1.
Table S9. Solvent Mixture Design of Experiment (DoE)?

-Responses: Percent Yield, Conversion, Diastereomeric Ratio, Suzuki Product
-Factors: Dioxane, Toluene, and THF in mixtures adding up to 200 pL

-JMP Pro 14® software was used to generate and analyze the 11 reactions of the mixture design.
0
or A PP

N~
41\ NiCl,-glyme (20 mol %)
1a PhB(OH), (5 equiv)
KZCO3 (2 equiv)
+

h Al(O'Bu)s (20 mol %)
Pr———Pr soivent, (0.5 M)
2a 80°C, 18 h

entry Dioxane THF Toluene vyield (%)° d.r. (Z/E)® Conversion Suzuki

(ML) (L)  (uL) (%)° (%)°
1 0 150 50 41 451 49 2
2 50 0 150 17 9.0:1 31 1
3 50 150 0 47 6.1:1 50 2
4 66 66 66 21 8.7:1 33 1
5 0 50 150 54 2.9:1 88 4
6 0 0 200 15 11.1:1 33 1
7 150 50 0 68 4.4:1 70 3
8 0 200 0 1 1.0:1 21 0
9 150 0 50 19 9.0:1 24 1
10 200 0 0 66 351 80 2
11 100 100 0 69 4.2:1 72 3

Reaction conditions: N-benzoyl-N-phenylbenzamide 1a (0.1 mmol), 4-octyne 2a (0.500 mmol),
phenylboronic acid 3c (0.500 mmol), NiCl2-glyme (0.020 mmol), potassium carbonate (0.200
mmol), aluminum tert-butoxide (0.020 mmol), Solvent (0.2 mL) at 80 °C for 18 h. "Determined

by GC with tridecane as internal standard.

S-15



Procedure for Solvent Mixture Design of Experiment (DoE)

In a glovebox atmosphere, an oven dried 1-dram vial was charged with NiCl2-glyme (4.4 mg,
0.020 mmol), N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 L,
0.500 mmol, phenylboronic acid 3c (61.0 mg, 0.500 mmol), potassium carbonate (27.6 mg,
0.200 mmol), aluminum tert-butoxide (4.9 mg, 0.020 mmol), and solvent (0.200 mL, 0.500 M).
The resulting solution was stirred at 80 °C in an oil bath for 18 h. The reaction was cooled to
room temperature and diluted with 0.800 mL EtOAc. Tridecane (24.4 pL, 0.100 mmol) was
added as internal standard. A 100 pL aliquot was removed and filtered through a 2 cm plug of
silica gel in a pipette with 900 pL of EtOAc into an autosampler vial. The eluent was analyzed

by GC method 1.
Verification of Mixture DoE Results

From the mixture DoE, the predicted optimal solvent condition was a 1:1 mixture of dioxane and
toluene. The reaction was run according to the DoE procedure using 100 pL dioxane and 100 puL
toluene as the solvent. The predicted results were 64% yield with 6.1:1 d.r. (Z/E). The actual

yield was 69% with 4.2:1 d.r.

Table S10. Optimization Design of Experiment (DoE)?
-Responses: Percent Yield, Conversion, Diastereomeric Ratio
-Factors: Temperature, Base Identity, Base Equivalents, AI(O'Bu)s mol %, and Solvent Mixture

-JMP Pro 14® software was used to generate and analyze the 38 reactions of the D-optimal

design.
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N,Ph
O&I\P NiCl,-glyme (20 mol %) )i )i
1a PhB(OH), (5 equiv)
KoCOg3 (2 equiv)
* AI(O'Bu); (20 mol %) Ph
Pr—=——Pr solvent, (0.5 M)
2a 80°C, 18 h
Entry  Temperature Base Base Al(O'Bu)s Solvent yield  d.r.  Conversion
(°C) Identity Equiv  (mol %) (%)°  (Z/E)° (%)°
1 77.5 KoCO3  1.375 30 Dioxane 28 7.7:1 38
2 95 K3POg4 0.5 10 Dioxane 11 8.9:1 22
3 95 CsCO3 225 10 Dioxane 0 0 97
4 77.5 Cs:CO3 225 50 Dioxane 0 0 65
5 60 Cs:CO3 225 30 Dioxane/Toluene 0 0 27
6 60 K2COs3  1.375 50 Dioxane/Toluene 53 6.8:1 55
7 95 K2COs3 2.25 50 Dioxane/Toluene 26 52:1 63
8 95 Cs2COs3 0.5 30 Dioxane 24 2.5:1 70
9 77.5 K2COs3 2.25 10 Dioxane/Toluene 55 4.2:1 63
10 95 K3PO4 0.5 50 Dioxane/Toluene 33 53:1 46
11 95 KF 0.5 10 Dioxane/Toluene 17 5.6:1 26
12 95 K2COs3 0.5 50 Dioxane 56 3.4:1 74
13 95 K2COs3 0.5 30 Dioxane/Toluene 52 3.3:1 77
14 77.5 KF 0.5 50 Dioxane/Toluene 12 9.1:1 91
15 60 KF 2.25 50 Dioxane 0 0 13
16 77.5 KsPOs  1.375 30 Dioxane 23 74:1 25
17 77.5 KsPOs  1.375 30 Dioxane/Toluene 31  10.7:1 28
18 95 CsCOs  1.375 50 Dioxane/Toluene 3 0 52
19 89.4 KF 2.25 30 Dioxane/Toluene 24 5.0:1 44
20 60 K3POg4 2.25 10 Dioxane 22 10.7:1 29
21 60 K3POg4 0.5 50 Dioxane 18 15.7:1 20
22 95 KF 1.375 50 Dioxane 28 5.0:1 40
23 77.5 KF 2.25 10 Dioxane 24 6.0:1 31
24 95 K3POg4 2.25 10 Dioxane/Toluene 21 6.6:1 34
25 60 Cs,COs  1.375 10 Dioxane 0 0 0
26 60 Cs2CO3 0.5 50 Dioxane/Toluene 0 0 44
27 95 K2CO3 2.25 10 Dioxane 56 1:1 99
28 60 K2COs3 0.5 10 Dioxane 21 10.2:1 28
29 60 KF 1.375 10 Dioxane/Toluene 0 0 22
30 60 KF 0.5 30 Dioxane 0 0 10
31 60 K3POg4 05 10 Dioxane/Toluene 5 0 18
32 775 Cs2CO3 05 10 Dioxane/Toluene 31 4.4:1 53
33 60 K2COs3 2.25 30 Dioxane 45 8.0:1 51
34 60 K3PO4 2.25 50 Dioxane/Toluene 40 9.3:1 51



Entry  Temperature Base Base Al(O'Bu)s Solvent yield d.r.  Conversion

(°C) Identity Equiv  (mol %) (%)® (Z/E) (%)°
35 95 K3POg4 2.25 50 Dioxane 45 3.8:1 72
36 75 K2COs3 0.5 50 Dioxane/Toluene 45 6.6:1 61
37 75 K2COs3 0.5 50 Dioxane 35 7.2:1 45
38 80 K2COs3 2 20 Dioxane 69 2.4:1 97

4Reaction conditions: N-benzoyl-N-phenylbenzamide 1a (0.1 mmol), 4-octyne 2a (0.500 mmol),
phenylboronic acid 3c (0.500 mmol), NiCl.-glyme (0.020 mmol), base (0.050-0.225 mmol),
aluminum tert-butoxide (0.010-0.050 mmol), Solvent (0.200 mL, 0.500 M) at 60-95 °C in an oil

bath for 18 h. ®Determined by GC with tridecane as internal standard.

Procedure for Optimization Design of Experiment

In a glovebox atmosphere, an oven dried 1-dram vial was charged with NiCl2-glyme (4.4 mg,
0.020 mmol), N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 L,
0.500 mmol, phenylboronic acid 3c (61.0 mg, 0.500 mmol), base (0.050-0.225 mmol), aluminum
tert-butoxide (0.010-0.050 mmol), and solvent (0.200 mL, 0.500 M). The resulting solution was
stirred at an appropriate temperature in an oil bath for 18 h. The reaction was cooled to room
temperature and diluted with 0.800 mL EtOAc. Tridecane (24.4 uL, 0.100 mmol) was added as
internal standard. A 100 pL aliquot was removed and filtered through a 2 cm plug of silica gel in
a pipette with 900 pL of EtOAc into an autosampler vial. The eluent was analyzed by GC

method 1.
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Verification of Optimization DoE Results

The reaction using the predicted optimized conditions was run according to the DoE procedure
using potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010
mmol), and a 50:50 mixture of dioxane and toluene as the solvent (0.200 mL, 0.500 M) at 75 °C
in an oil bath for 18 h. The predicted results were 60% yield with 6.0:1 d.r. (Z/E). The actual

yield was 62% with 5.3:1 d.r.
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Figure S1. Surface Plots of Base Equivalents and Al(O'Bu)s mol % with Percent Yield and

d.r. from Optimization Design of Experiment
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General Procedure A: Synthesis of Carboacylation Products 4a-4y:

0]
Ph NiCl,-glyme (20 mol %)
N~ _ (R4-BO)3 3 (5 equiv) _
R+ + Ro—R; K,CO3 (2.25 equiv) g
o) 2 Al(O'Bu); (10 mol %)
1:1 Dioxane/Toluene (0.5 M) 4
1
R 75°C, 18 h
1a:R=H 2a:R,=R3=Pr 3e:R=Ph
1b: R = 4-OMe 2b: R, = R, = Et 3f: R = 4-OMePh
1c: R = 4-Me 2c: R, =Me, Ry = Ph 39: R = 4-MePh
1d: R = 4-F 3h: R = 4-CIPh
1e: R = 4-Cl 3i: R = 3-OMePh
1f: R = 3-OMe 3j: R = 3-MePh
19: R = 3-Me 3k: R = 2-MePh
1h: R = 3-F
1i: R = 3-Cl

In a glovebox atmosphere, an oven dried 1-dram vial was charged with NiClxglyme (4.4 mg,
0.020 mmol), amide 1a-1i (0.100 mmol), alkyne 2a-2c (0.500 mmol), triarylboroxine 3e-3k
(0.200 mmol), potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg,
0.010 mmol), and 1:1 dioxane/toluene (0.200 mL, 0.500 M). The resulting solution was stirred at
75 °C in an oil bath for 18 h. The reaction was cooled to room temperature, filtered through a
short plug of silica gel eluting with 50:50 hexanes:EtOAc, and concentrated under reduced
pressure. The crude product was purified by flash column chromatography to give

carboacylation products 4a-4y.
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Procedure for Ni-catalyzed Alkyne Carboacylation — 1 mmol Scale

(0]
Ph N/Ph
)\ . 0] 0]
0 Ph NiCl,-glyme (20 mol %) Pr Pr
1a (PhBO)3 (1 equiv) , Ph | + Ph |
K,CO3 (2.25 equiv)
o Al(O'Bu)3 (10 mol %) Ph” “Pr Pr” “Ph
Pr———=—Pr DioxanerToluene (0.5 M) 4a 4a’
2a 75°C, 18 h

In a glovebox atmosphere, an oven dried scintillation vial was charged with NiClzglyme (43.9
mg, 0.200 mmol), N-benzoyl-N-phenylbenzamide 1a (301.34 mg, 1.000 mmol), 4-octyne (0.500
mmol), triphenylboroxine (0.312 g, 1.000 mmol), potassium carbonate (0.311 g, 0.225 mmol),
aluminum tert-butoxide (24.6 mg, 0.100 mmol), and 1:1 dioxane/toluene (2.00 mL, 0.500 M).
The resulting solution was stirred at 75 °C in an oil bath for 18 h. The reaction was cooled to
room temperature, filtered through a short plug of silica gel eluting with 50:50 hexanes:EtOAc,
and concentrated under reduced pressure. The crude product was purified by flash column
chromatography (90:10 hexanes:EtOAc) to give carboacylation products 4a and 4a’ in 23% yield

(67.3 mg) and 6.0:1 d.r.
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Characterization of tris(3-methylphenyl)boroxine 3j:

Me Tris(3-methylphenyl)boroxine (3j)*>®: Prepared by heating 3-
©/ methylphenylboronic acid in a Kugelrohr apparatus at 80 °C for 8 hr
Ve é\o/é under vacuum. *H NMR (400 MHz, Chloroform-d) & 8.09 — 8.03
\©/ \© (m, 6H), 7.43 — 7.40 (m, 6H), 2.48 (s, 3H). 13C NMR (101 MHz,
3j Me  Chloroform-d) 5 137.4, 136.2, 133.5, 132.8, 127.9, 21.5. (C-B not

observed).

Characterization of Alkyne Carboacylation Products 4a-4y:

o} (2)-1,3-diphenyl-2-propylhex-2-ene-1-one (4a): Prepared according to
| general procedure A from N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100

Ph
mmol), 4-octyne 2a (73.4 uL, 0.500 mmol), triphenylboroxine 3e (31.2 mg,

* 0.100 mmol), potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-
butoxide (2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil
bath for 18 h. The crude reaction mixture was purified by flash column chromatography (100:0
hexanes:EtOAc to 90:10 hexanes:EtOAC) to give 4a and 4a’ in 62% yield and 5.3:1 d.r. The
products were further separated by Reverse-Phase Prep HPLC (85:15 acetonitrile:water with
0.1% TFA). *H NMR (400 MHz, Chloroform-d) & 7.62 (d, J = 7.6, 2H), 7.29 (t, J = 7.9, 1H),
7.18 (dd, J = 7.6, 7.9 Hz, 2H), 7.04 — 6.92 (m, 5H), 2.62 — 2.52 (m, 4H), 1.54 — 1.45 (m, 2H),
1.41 —1.31 (m, 2H), 0.98 (t, J = 7.3 Hz, 3H), 0.92 (t, J = 7.3 Hz, 3H). 3C NMR (101 MHz,

Chloroform-d) 6 201.6, 143.0, 141.4, 138.2, 137.9, 132.1, 129.1, 128.8, 127.8, 127.7, 127.0,
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35.6, 33.6, 22.2, 21.5, 14.4, 14.0. HRMS (ESI-TOF) m/z: [M + H]" Calcd for C21H250"

293.1900; Found 293.1902.

(E)-1,3-diphenyl-2-propylhex-2-ene-1-one (4a’): *H NMR (400 MHz,
Chloroform-d) 5 8.04 (d, J = 7.8 Hz, 2H), 7.60 (t, J = 7.8 Hz, 1H), 7.51 (t,J =
Ph 78 Hz, 2H), 7.40 (t, J = 7.7 Hz, 2H), 7.31 (t, J = 7.7 Hz, 1H), 7.25 (d, I = 7.7
4a’ Hz, 2H), 2.21 — 2.09 (m, 4H), 1.34 — 1.24 (m, 2H), 1.23 — 1.13 (m, 2H), 0.73 (t,
J=7.3Hz, 3H), 0.66 (t, J = 7.3 Hz, 3H). 3C NMR (101 MHz, Chloroform-d) & 201.0, 141.3,

140.8, 137.2, 137.2, 133.3, 129.4, 128.7, 128.3, 128.2, 126.9, 38.2, 34.0, 22.0, 21.0, 14.0, 13.8.

(Z2)-1-(4-methoxyphenyl)-3-phenyl-2-propylhex-2-ene-1-one (4b):

Prepared according to general procedure A from 4-methoxy-N-(4-
MeO Ph methoxybenzoyl)-N-phenylbenzamide 1b (36.1 mg, 0.100 mmol), 4-

4b octyne 2a (73.4 pL, 0.500 mmol), triphenylboroxine 3e (31.2 mg, 0.100

mmol), potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010
mmol), and 1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude
reaction mixture was purified by flash column chromatography (100:0 hexanes:EtOAc to 90:10
hexanes:EtOAC) to give 4b and 4b’ in 42% yield and 7.0:1 d.r. The isomers were able to be
separated under the column chromatography conditions. *H NMR (400 MHz, Chloroform-d) &
7.68 —7.62 (ddd, J = 9.6, 2.8, 2.0, 2H), 7.08 — 6.94 (m, 5H), 6.72 — 6.65 (ddd, J = 9.6, 2.8, 2.0,
2H), 3.76 (s, 3H), 2.61 — 2.48 (m, 4H), 1.52 — 1.40 (m, 2H), 1.40 — 1.30 (m, 2H), 0.96 (t, J = 7.3
Hz, 3H), 0.92 (t, J = 7.3 Hz, 3H). 13C NMR (101 MHz, Chloroform-d) & 200.1, 162.8, 141.6,
1415, 138.2, 131.6, 130.6, 128.7, 127.7, 126.9, 113.1, 55.3, 35.5, 33.8, 22.1, 21.5, 14.4, 14.0.
HRMS (ESI-TOF) m/z: [M + H]* Calcd for C22H270>" 323.2006; Found 323.2040.
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o} (2)- 1-(4-methylphenyl)-3-phenyl-2-propylhex-2-ene-1-one (4c):
| Prepared according to general procedure A from 4-methyl-N-(4-

s® o methylbenzoyl)-N-phenylbenzamide 1c (32.9 mg, 0.100 mmol), 4-octyne

* 2a (73.4 puL, 0.500 mmol), triphenylboroxine 3e (31.2 mg, 0.100 mmol),
potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and
1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction
mixture was purified by flash column chromatography (100:0 hexanes:EtOAc to 90:10
hexanes:EtOAC) to give 4c and 4¢’ in 43% yield and 2.6:1 d.r. The products were further
separated by Reverse-Phase Prep HPLC (85:15 acetonitrile:water with 0.1% TFA). 'H NMR
(400 MHz, Chloroform-d) § 7.58 — 7.54 (m, 2H), 7.05 — 6.95 (m, 7H), 2.61 — 2.49 (m, 4H), 2.27
(s, 3H), 1.52 — 1.42 (m, 2H), 1.40 — 1.31 (m, 2H), 0.96 (t, J = 7.3 Hz, 3H), 0.91 (d, J = 7.4 Hz,
3H). 13C NMR (101 MHz, Chloroform-d) § 201.2, 142.9, 142.0, 141.5, 138.2, 135.1, 129.4,
128.8, 128.6, 127.7, 126.9, 35.6, 33.7, 22.1, 21.6, 21.5, 14.3, 14.0. HRMS (ESI-TOF) m/z: [M +

H]" Calcd for C22H27;0" 307.2056; Found 307.2077.

(E)- 1-(4-methylphenyl)-3-phenyl-2-propylhex-2-ene-1-one (4c¢’): *H
NMR (400 MHz, Chloroform-d) 6 7.86 (d, J =8.0 Hz, 2H), 7.31 (t, J =
HaC Ph 7.6 Hz, 2H), 7.25—7.19 (m, 2H), 7.18 — 7.14 (m, 3H), 2.36 (s, 3H), 2.11
4c' —2.01 (m, 4H), 1.25 - 1.15 (m, 2H), 1.15 — 1.04 (m, 2H), 0.64 (t, J = 7.3
Hz, 3H), 0.58 (t, J = 7.3 Hz, 3H). 13C NMR (101 MHz, Chloroform-d) 6 200.7, 144.2, 140.8,

140.8, 137.3, 134.7, 129.5, 129.4, 128.4, 128.2, 126.8, 38.1, 34.0, 22.0, 21.8, 21.0, 14.0, 13.9.
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o} (2)-1-(4-fluorophenyl)-3-phenyl-2-propylhex-2-ene-1-one (4d):
| Prepared according to general procedure A from 4-fluoro-N-(4-
fluorobenzoyl)-N-phenylbenzamide 1d (33.7 mg, 0.100 mmol), 4-octyne 2a
* (73.4 uL, 0.500 mmol), triphenylboroxine 3e (31.2 mg, 0.100 mmol),

potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and
1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction
mixture was purified by flash column chromatography (100:0 hexanes:EtOAc to 90:10
hexanes:EtOAC) to give 4d and 4d’ in 32% yield and 4.3:1 d.r. The products were further
separated by Reverse-Phase Prep HPLC (85:15 acetonitrile:water with 0.1% TFA). 'H NMR
(400 MHz, Chloroform-d) § 7.69 — 7.62 (m, 2H), 7.07 — 6.98 (m, 5H), 6.89 — 6.82 (m, 2H), 2.63
—2.53(m, 4H), 1.56 — 1.44 (m, 2H), 1.44 — 1.32 (m, 2H), 1.00 (t, J = 7.3 Hz, 3H), 0.94 (t, J = 7.4
Hz, 3H). 1*C NMR (101 MHz, Chloroform-d) 6 200.1, 166.2, 163.7, 143.2, 141.3, 137.9, 134.2,
131.7,131.6, 128.8, 127.8, 127.2, 115.0, 114.7, 35.6, 33.6, 22.2, 21.5, 14.3, 14.0. 1°F NMR (377

MHz, Chloroform-d) & -75.75. HRMS (ESI-TOF) m/z: [M + H]* Calcd for Co1H24FO*

311.1806; Found 311.1808.

o} (2)-1-(4-chlorophenyl)-3-phenyl-2-propylhex-2-ene-1-one (4e):
| Prepared according to general procedure A from 4-chloro-N-(4-

Cl Ph
chlorobenzoyl)-N-phenylbenzamide 1e (37.0 mg, 0.100 mmol), 4-octyne

4e
2a (73.4 pL, 0.500 mmol), triphenylboroxine 3e (31.2 mg, 0.100 mmol),
potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and
1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction
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mixture was purified by flash column chromatography (100:0 hexanes:EtOAc to 90:10
hexanes:EtOAC) to give 4e and 4e’ in 25% yield and >20:1 d.r. The products were further
separated by Reverse-Phase Prep HPLC (85:15 acetonitrile:water with 0.1% TFA). *H NMR
(400 MHz, Chloroform-d) § 7.54 (ddd, J = 9.0, 2.3, 2.0, 2H), 7.13 (ddd, J = 9.0, 2.3, 2.0, 2H),
7.06 — 6.96 (m, 5H), 2.61 — 2.50 (m, 4H), 1.52 — 1.41 (m, 2H), 1.41 — 1.30 (m, 2H), 0.97 (t, J =
7.3 Hz, 3H), 0.91 (t, J = 7.3 Hz, 3H). 3C NMR (101 MHz, Chloroform-d) § 200.4, 143.5, 141.2,
138.3, 137.8, 136.3, 130.5, 128.8, 128.1, 127.9, 127.3, 35.6, 33.6, 22.2, 21.5, 14.3, 14.0. HRMS

(ESI-TOF) m/z: [M + H]* Calcd for C21H24CIO* 327.1510; Found 327.1512.

o} (2)-1-(3-methoxyphenyl)-3-phenyl-2-propylhex-2-ene-1-one (4f):
MeO
| Prepared according to general procedure A from 3-methoxy-N-(3-
Ph
4f methoxybenzoyl)-N-phenylbenzamide 1f (36.1 mg, 0.100 mmol), 4-

octyne 2a (73.4 pL, 0.500 mmol), triphenylboroxine 3e (31.2 mg, 0.100 mmol), potassium
carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and 1:1
dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction mixture
was purified by flash column chromatography (100:0 hexanes:EtOAc to 90:10 hexanes:EtOAC)
to give 4f and 4f" in 31% vyield and 1.6:1 d.r. The products were able to be separated under the
column chromatography conditions. *H NMR (400 MHz, Chloroform-d) & 7.23 (ddd, J = 7.9,
1.4, 1.0 Hz, 1H), 7.16 (dd, J = 2.6, 1.4 Hz, 1H), 7.09 (t, J = 7.9 Hz, 1H), 7.06 — 6.93 (m, 5H),
6.85 (ddd, J = 7.9, 2.6, 1.0 Hz, 1H), 3.74 (s, 3H), 2.61 — 2.51 (m, 4H), 1.48 (m, 2H), 1.36 (m,
2H), 0.97 (t, J = 7.3 Hz, 3H), 0.92 (t, J = 7.3 Hz, 3H). 13C NMR (101 MHz, Chloroform-d) &

159.1, 142.9, 141.5, 139.2, 138.3, 128.8, 128.8, 127.8, 127.0, 122.2, 118.8, 113.1, 55.3, 35.6,
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33.6,22.2,21.5, 14.0. HRMS (ESI-TOF) m/z: [M + H]" Calcd for C22H270," 323.2006; Found

323.2007.
o} (Z2)-1-(3-methylphenyl)-3-phenyl-2-propylhex-2-ene-1-one (4g):
H,C
| Prepared according to general procedure A from 3-methyl-N-(3-
Ph
methylbenzoyl)-N-phenylbenzamide 1g (32.9 mg, 0.100 mmol), 4-octyne
4g

2a (73.4 pL, 0.500 mmol), triphenylboroxine 3e (31.2 mg, 0.100 mmaol),
potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and
1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction
mixture was purified by flash column chromatography (100:0 hexanes:EtOAc to 90:10
hexanes:EtOAC) to give 4g and 4g’ in 41% yield and 3.6:1 d.r. The products were further
separated by Reverse-Phase Prep HPLC (85:15 acetonitrile:water with 0.1% TFA). 'H NMR
(400 MHz, Chloroform-d) & 7.44 (m, 2H), 7.14 — 7.04 (m, 2H), 7.01 (m, 4H), 6.96 (m, 1H), 2.62
—2.50 (m, 4H), 2.25 (s, 3H), 1.48 (m, 2H), 1.36 (m, 2H), 0.97 (t, 7.4 Hz, 3H), 0.92 (t, 7.4 Hz).
13C NMR (101 MHz, Chloroform-d) § 201.6, 142.7, 141.6, 138.3, 137.7, 137.4, 132.9, 129.7,
128.8,127.7,127.7, 126.9, 126.6, 35.7, 22.2, 21.5, 14.3, 14.0. HRMS (ESI-TOF) m/z: [M + H]*

Calcd for C22H270* 307.2056; Found 307.2055.

(E)-3-phenyl-2-propyl-1-(3-methylphenyl)hex-2-ene-1-one (4g’): ‘H
NMR (400 MHz, Chloroform-d) 6 7.77 (s, 1H), 7.76 — 7.72 (m, 1H), 7.36
Ph 728 (m, 4H), 7.26 — 7.19 (m, 1H), 7.19 — 7.14 (m, 3H), 2.37 (s, 3H),
4g’ 2.12 - 2.00 (m, 4H), 1.26 — 1.15 (m, 2H), 1.15 — 1.05 (m, 2H), 0.64 (t, J =

7.3 Hz, 3H), 0.58 (t, J = 7.3 Hz, 3H). 13C NMR (101 MHz, Chloroform-d) § 201.2, 141.1, 140.8,
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138.5, 137.3, 137.2, 134.1, 129.6, 128.5, 128.3, 128.2, 126.9, 38.1, 34.0, 22.0, 21.4, 21.1, 14.0,

13.8.
o} (Z2)-1-(3-fluorophenyl)-3-phenyl-2-propylhex-2-ene-1-one (4h):
F
| Prepared according to general procedure A from 3-fluoro-N-(3-
Ph
ah fluorobenzoyl)-N-phenylbenzamide 1h (33.7 mg, 0.100 mmol), 4-octyne 2a

(73.4 uL, 0.500 mmol), triphenylboroxine 3e (31.2 mg, 0.100 mmol), potassium carbonate (31.1
mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene (0.200
mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction mixture was purified by flash
column chromatography (100:0 hexanes:EtOAc to 90:10 hexanes:EtOAC) to give 4h and 4h’ in
25% yield and >20:1 d.r. *H NMR (400 MHz, Chloroform-d) § 7.39 — 7.36 (m, 1H), 7.28 —
7.23 (m, 1H), 7.13 (td, J = 8.0, 5.5 Hz, 1H), 7.05 — 6.93 (m, 6H), 2.61 — 2.53 (m, 4H), 1.54 —
1.42 (m, 2H), 1.42 — 1.30 (m, 2H), 0.98 (t, J = 7.3 Hz, 3H), 0.92 (t, J = 7.4 Hz, 3H). 13C NMR
(101 MHz, Chloroform-d) 6 200.3, 163.4, 160.9, 144.1, 141.3, 140.3, 140.2, 137.9, 129.4, 129.3,
128.8,127.9, 127.3, 124.8, 119.0, 118.8, 115.7, 115.5, 35.7, 33.6, 22.2, 21.5, 14.3, 14.0. ©°F
NMR (376 MHz, Chloroform-d) & -113.38. HRMS (ESI-TOF) m/z: [M + H]* Calcd for

C21H24FO* 311.1806; Found 311.1811.

o} (2)-1-(3-chlorophenyl)-3-phenyl-2-propylhex-2-ene-1-one (4i):
Cl
| Prepared according to general procedure A from 3-chloro-N-(3-
Ph
4i chlorobenzoyl)-N-phenylbenzamide 1e (37.0 mg, 0.100 mmol), 4-octyne

2a (73.4 pL, 0.500 mmol), triphenylboroxine 3e (31.2 mg, 0.100 mmol), potassium carbonate
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(31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene
(0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction mixture was purified by
flash column chromatography (100:0 hexanes:EtOAc to 90:10 hexanes:EtOAC) to give 4i and 4i’
in 20% yield and >20:1 d.r. The products were further separated by Reverse-Phase Prep HPLC
(85:15 acetonitrile:water with 0.1% TFA). 'H NMR (400 MHz, Chloroform-d) 6 7.44 (t,J = 1.8
Hz, 1H), 7.37 (dt, J = 7.8, 1.3 Hz, 1H), 7.14 (ddd, J = 7.8, 2.1, 1.0 Hz, 1H), 7.01 (t, J = 7.8 Hz,
1H), 6.98 — 6.87 (m, 5H), 2.54 — 2.45 (m, 4H), 1.46 — 1.35 (m, 3H), 1.33 — 1.22 (m, 3H), 0.90 (t,
J=7.3Hz, 3H), 0.84 (t, J = 7.4 Hz, 3H). 3C NMR (101 MHz, Chloroform-d) § 200.2, 144.4,
141.3, 139.7, 137.8, 133.8, 131.8, 129.1, 129.1, 128.8, 127.9, 127.3, 127.0, 35.8, 33.5, 22.2, 21.5,

14.3, 14.0. HRMS (ESI-TOF) m/z: [M + H]" Calcd for C21H24CIO* 327.1510; Found 327.1505.

0 (2)-3-(4-methoxyphenyl)-1-phenyl-2-propylhex-2-ene-1-one (4j):
Ph | Prepared according to general procedure A from N-benzoyl-N-
‘oo phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 pL, 0.500
) 4 mmol), tris(4-methoxyphenyl)boroxine 3f (40.2 mg, 0.100 mmol),

potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and
1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction
mixture was purified by flash column chromatography (100:0 hexanes:EtOAc to 90:10
hexanes:EtOAC) to give 4j and 4j' in 50% yield and 3.2:1 d.r. The products were further
separated by Reverse-Phase Prep HPLC (85:15 acetonitrile:water with 0.1% TFA). 'H NMR
(400 MHz, ) § 7.62 (dd, J = 8.0, 1.2 Hz, 2H), 7.29 (dd, J = 7.3, 1.2 Hz, 1H), 7.18 (dd, J = 8.0, 7.3
Hz, 2H), 6.93 (dd, J = 6.7, 2.1 Hz, 2H), 6.54 (dd, J = 6.7, 2.1 Hz, 2H), 3.64 (s, 3H), 2.60 — 2.50

(m, 4H), 1.53 — 1.43 (m, 3H), 1.40 — 1.32 (m, 2H), 0.97 (t, J = 7.3 Hz, 3H), 0.91 (t, J = 7.3 Hz,
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3H). ¥C NMR (101 MHz, ) 6 201.8, 158.5, 142.7, 138.0, 137.7, 133.9, 132.0, 130.0, 129.1,
127.8,113.2,55.1, 35.6, 33.7, 22.2, 21.6, 14.4, 14.0. HRMS (ESI-TOF) m/z: [M + H]* Calcd for

C22H270," 323.2006; Found 323.2010.

o) (2)-3-(4-methylphenyl)-1-phenyl-2-propylhex-2-ene-1-one (4k):
Ph | Prepared according to general procedure A from N-benzoyl-N-
e phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 pL, 0.500
4k mmol), tris(4-methylphenyl)boroxine 3g (35.4 mg, 0.100 mmol), potassium

carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and 1:1
dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction mixture
was purified by flash column chromatography (100:0 hexanes:EtOAc to 90:10 hexanes:EtOAcC)
to give 4k and 4k’ in 57% yield and 3.4:1 d.r. The products were further separated by Reverse-
Phase Prep HPLC (85:15 acetonitrile:water with 0.1% TFA). *H NMR (400 MHz, Chloroform-
d) 5 7.64 (dd, J = 8.0, 1.3 Hz, 2H), 7.30 (tt, J = 8.0, 1.3 Hz, 1H), 7.19 (t, J = 8.0 Hz, 2H), 6.90
(d, J=7.9 Hz, 2H), 6.81 (d, J = 7.9 Hz, 2H), 2.58 — 2.50 (m, 4H), 2.12 (s, 3H), 1.54 — 1.42 (m,
2H), 1.41 — 1.30 (m, 2H), 0.97 (t, J = 7.3 Hz, 3H), 0.92 (t, J = 7.4 Hz, 3H). 3C NMR (101 MHz,
Chloroform-d) 6 201.7, 143.0, 138.5, 137.9, 137.8, 136.6, 132.0, 129.2, 128.7, 128.4, 127.8,
35.6, 33.6, 22.2, 21.5, 21.0, 14.3, 14.0. HRMS (ESI-TOF) m/z: [M + H]* Calcd for C2;H270*

307.2056; Found 307.2057.
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0 (2)-3-(4-chlorophenyl)-1-phenyl-2-propylhex-2-ene-1-one (4l): Prepared
Ph | according to general procedure A from N-benzoyl-N-phenylbenzamide 1la
N (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 uL, 0.500 mmol), tris(4-

4l chlorophenyl)boroxine 3h (41.4 mg, 0.100 mmol), potassium carbonate

(31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene
(0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction mixture was purified by
flash column chromatography (100:0 hexanes:EtOAc to 90:10 hexanes:EtOAC) to give 41 and 41’
in 23% yield and >20:1 d.r. The products were further separated by Reverse-Phase Prep HPLC
(85:15 acetonitrile:water with 0.1% TFA). 'H NMR (400 MHz, Chloroform-d) & 7.65 (dt, J =
8.0, 1.6 Hz, 2H), 7.37 (tt, 7.4, 1.6 Hz, 1H), 7.25 (dd, J = 8.0, 7.4 Hz, 2H), 7.02 (dt, J = 8.5, 2.0
Hz, 2H), 6.97 (dt, J = 8.5, 2.0 Hz, 2H), 2.59 — 2.52 (m, 4H), 1.56 — 1.44 (m, 2H), 1.44 — 1.31 (m,
2H), 0.99 (t, J = 7.3 Hz, 3H), 0.94 (t, J = 7.4 Hz, 3H). 3C NMR (101 MHz, Chloroform-d) &
201.2,141.4, 139.9, 138.9, 137.6, 132.8, 132.4, 130.1, 129.1, 128.0, 128.0, 35.5, 33.6, 22.1, 21.4,

14.3, 13.9. HRMS (ESI-TOF) m/z: [M + H]" Calcd for C21H24CIO* 327.1510; Found 327.1513.

0 (2)-3-(3-methoxyphenyl)-1-phenyl-2-propylhex-2-ene-1-one (4m):
Ve Ph | Prepared according to general procedure A from N-benzoyl-N-
phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 pL, 0.500
4m mmol), tris(3-methoxyphenyl)boroxine 3i (40.2 mg, 0.100 mmol),

potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and
1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction
mixture was purified by flash column chromatography (100:0 hexanes:EtOAc to 90:10

hexanes:EtOAcC) to give 4m and 4m’ in 20% yield and 4.0:1 d.r. The products were able to be
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separated under the column chromatography conditions. *H NMR (400 MHz, Chloroform-d) &
7.64 (dd, J = 7.8, 1.3 Hz, 2H), 7.30 (tt, J = 6.8, 1.3 Hz, 1H), 7.19 (dd, J = 7.8, 6.8 Hz, 2H), 6.92
(t,J = 7.9 Hz, 1H), 6.62 (dt, J = 7.9, 1.0 Hz, 1H), 6.55 (dd, J = 2.6, 1.0 Hz, 1H), 6.50 (ddd, J =
8.2, 2.6, 1.0 Hz, 1H), 3.62 (s, 3H), 2.60 — 2.51 (m, 4H), 1.54 — 1.43 (m, 2H), 1.42 — 1.32 (m, 2H),
0.97 (t, J = 7.3 Hz, 3H), 0.93 (t, J = 7.3 Hz, 3H). 13C NMR (101 MHz, Chloroform-d) & 201.5,
158.9, 142.8, 142.8, 138.2, 137.8, 132.1, 129.1, 128.8, 127.8, 121.4, 114.3, 113.0, 55.1, 35.5,

33.6,22.2,21.6, 14.4, 14.0. HRMS (ESI-TOF) m/z: [M + H]* Calcd for C22H2702" 323.2006;

Found 323.2011.
o) (2)-3-(3-methylphenyl)-1-phenyl-2-propylhex-2-ene-1-one (4n):
" Ph | Prepared according to general procedure A from N-benzoyl-N-
e
phenylbenzamide 1a (30.1 mg, 0.100 mmol), 4-octyne 2a (73.4 pL, 0.500
4n

mmol), tris(3-methylphenyl)boroxine 3j (35.4 mg, 0.100 mmol), potassium
carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and 1:1
dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction mixture
was purified by flash column chromatography (100:0 hexanes:EtOAc to 90:10 hexanes:EtOAcC)
to give 4n and 4n’ in 56% yield and 5.0:1 d.r. The products were further separated by Reverse-
Phase Prep HPLC (85:15 acetonitrile:water with 0.1% TFA). *H NMR (400 MHz, Chloroform-
d) 8 7.62 (dd, J = 8.2, 1.2 Hz, 2H), 7.30 (tt, J = 7.2, 1.2 Hz, 1H), 7.19 (dd, J = 8.2, 7.2, Hz, 2H),
6.95 — 6.88 (M, 1H), 6.87 — 6.75 (M, 3H), 2.64 — 2.54 (m, 4H), 2.14 (s, 3H), 1.58 — 1.46 (m, 2H),
1.44 —1.34 (m, 2H), 1.00 (t, J = 7.3 Hz, 3H), 0.95 (t, J = 7.3 Hz, 3H). 13C NMR (101 MHz,

Chloroform-d) 6 201.7, 143.5, 144.4, 138.1, 138.0, 137.1, 131.9, 129.7, 129.0, 127.7, 127.7,
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127.6, 125.8, 35.6, 33.6, 22.2, 21.6, 21.1, 14.4, 14.0. HRMS (ESI-TOF) m/z: [M + H]* Calcd for

C22H270" 307.2056; Found 307.2055.

0 (E)-3-(3-methylphenyl)-1-phenyl-2-propylhex-2-ene-1-one (4n’): *H

P NMR (400 MHz, Chloroform-d) & 8.01 (dd, J = 7.8, 1.5 Hz, 2H), 7.57 (tt,

Me
J=73,15Hz, 1H), 7.48 (dd, J = 7.8, 7.3 Hz, 2H), 7.25 (m, 1H), 7.09 (d, J
4n’ =7.7Hz, 1H), 7.03-7.00 (m, 2H), 2.38 (s, 3H), 2.16 — 2.07 (m, 4H), 1.31
—1.21 (m, 2H), 1.20 — 1.11 (m, 2H), 0.71 (t, 3H), 0.63 (t, J = 7.3 Hz, 3H). 1*C NMR (101 MHz,
Chloroform-d) 6 201.1, 141.5, 140.7, 137.8, 137.2, 137.0, 133.2, 129.4, 128.9, 128.7, 128.0,

127.6, 125.4, 38.2, 34.0, 22.0, 21.6, 21.1, 14.0, 13.9.

0 (2)-3-(2-methylphenyl)-1-phenyl-2-propylhex-2-ene-1-one (40): Prepared

Ph | according to general procedure A from N-benzoyl-N-phenylbenzamide 1a (30.1
y mg, 0.100 mmol), 4-octyne 2a (73.4 uL, 0.500 mmol), 2-methylphenylboronic

e
40 acid (68.0 mg, 0.500 mmol), potassium carbonate (31.1 mg, 0.225 mmol),
aluminum tert-butoxide (2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene (0.200 mL, 0.500 M) at
75 °C in an oil bath for 18 h. The crude reaction mixture was purified by flash column
chromatography (100:0 hexanes:EtOAc to 90:10 hexanes:EtOAC) to give 40 and 40’ in 43%
yield and >20:1 d.r. The products were further separated by Reverse-Phase Prep HPLC (85:15
acetonitrile:water with 0.1% TFA). 'H NMR (400 MHz, Chloroform-d) § 7.57 (dd, J = 8.0, 1.4
Hz, 2H), 7.32 (tt, J = 6.7, 1.4 Hz, 1H), 7.22 (dd, J = 8.0, 6.7 Hz, 2H), 6.93 — 6.85 (m, 2H), 6.83 —

6.75 (m, 2H), 2.64 — 2.46 (m, 3H), 2.32 — 2.23 (m, 1H), 2.18 (s, 3H), 1.60 — 1.47 (m, 2H), 1.47 —
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1.30 (m, 2H), 1.01 (t, J = 7.3 Hz, 3H), 0.94 (t, J = 7.3 Hz, 3H). 3C NMR (101 MHz,
Chloroform-d) & 201.0, 142.5, 140.4, 139.0, 138.4, 135.5, 132.0, 129.8, 129.8, 128.5, 127.7,
127.0,124.7, 36.7, 32.7, 22.2, 21.3, 19.9, 14.4, 14.3. HRMS (ESI-TOF) m/z: [M + H]* Calcd for

C22H270" 307.2056; Found 307.2060.

(Z2)-1-(4-methoxyphenyl)-3-(4-methylphenyl)-2-propylhex-2-ene-1-
one (4p): Prepared according to general procedure A from 4-methoxy-
N-(4-methoxybenzoyl)-N-phenylbenzamide 1b (36.1 mg, 0.100 mmol),

4-octyne 2a (73.4 pL, 0.500 mmol), tris(4-methylphenyl)boroxine 3g

(35.4 mg, 0.100 mmol), potassium carbonate (31.1 mg, 0.225 mmol),
aluminum tert-butoxide (2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene (0.200 mL, 0.500 M) at
75 °C in an oil bath for 18 h. The crude reaction mixture was purified by flash column
chromatography (100:0 hexanes:EtOAc to 90:10 hexanes:EtOAC) to give 4p and 4p’ in 28%
yield and 4.3:1 d.r. The products were able to be separated under the column chromatography
conditions. *H NMR (400 MHz, Chloroform-d) & 7.60 (dt, J = 9.7, 2.7 Hz, 2H), 6.87 (d, J = 8.1
Hz, 2H), 6.77 (d, J = 8.1 Hz, 2H), 6.63 (dt, J = 9.7, 2.7 Hz, 2H), 3.71 (s, 3H), 2.51 — 2.39 (m,
4H), 2.08 (s, 3H), 1.44 — 1.34 (m , 2H), 1.33 — 1.24 (m, 2H), 0.88 (t, J = 7.3 Hz, 3H), 0.83 (d, J =
7.3 Hz, 3H). 3C NMR (101 MHz, Chloroform-d) § 200.3, 162.8, 141.5, 138.6, 137.8, 136.4,
131.6, 130.7, 128.6, 128.5, 113.1, 55.3, 35.5, 33.8, 22.1, 21.6, 21.0, 14.3, 14.0. HRMS (ESI-

TOF) m/z: [M + H]* Calcd for Ca3sH2002" 337.2162; Found 337.21609.
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(2)-1,3-bis(4-methylphenyl)-2-propylhex-2-ene-1-one (4q): Prepared
according to general procedure A from 4-methyl-N-(4-methylbenzoyl)-

N-phenylbenzamide 1c (32.9 mg, 0.100 mmol), 4-octyne 2a (73.4 uL,

0.500 mmol), tris(4-methylphenyl)boroxine 3g (35.4 mg, 0.100 mmol),

4q

potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide
(2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for
18 h. The crude reaction mixture was purified by flash column chromatography (100:0
hexanes:EtOAc to 90:10 hexanes:EtOAC) to give 4q and 4q’ in 55% yield and 3.6:1 d.r. The
products were further separated by Reverse-Phase Prep HPLC (85:15 acetonitrile:water with
0.1% TFA). *H NMR (400 MHz, Chloroform-d) § 7.57 (d, J = 8.0 Hz, 2H), 7.01 (d, J = 8.0 Hz,
2H), 6.92 (d, J = 8.0 Hz, 2H), 6.83 (d, J = 8.0 Hz, 2H), 2.57 — 2.47 (m, 4H), 2.28 (s, 3H), 2.14 (s,
3H), 1.49 — 1.39 (m, 2H), 1.39 — 1.30 (m, 2H), 0.94 (t, J = 7.3 Hz, 3H), 0.91 (t, J = 7.3 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) § 201.2, 142.8, 141.9, 138.5, 137.9, 136.5, 135.1, 129.4,
128.6, 128.5, 35.6, 33.7, 22.1, 21.6, 21.5, 21.0, 14.3, 14.0. HRMS (ESI-TOF) m/z: [M + H]*

Calcd for Ca3H290* 321.2213; Found 321.2214.

(2)-1-(4-fluorophenyl)-3-(4-methylphenyl)-2-propylhex-2-ene-1-one
(4r): Prepared according to general procedure A from 4-fluoro-N-(4-
fluorobenzoyl)-N-phenylbenzamide 1d (33.7 mg, 0.100 mmol), 4-octyne

2a (73.4 pL, 0.500 mmol), tris(4-methylphenyl)boroxine 3g (35.4 mg,

0.100 mmol), potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-
butoxide (2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil

bath for 18 h. The crude reaction mixture was purified by flash column chromatography (100:0
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hexanes:EtOAc to 90:10 hexanes:EtOAC) to give 4r and 4r’ in 49% yield and 7.5:1 d.r. The
products were further separated by Reverse-Phase Prep HPLC (85:15 acetonitrile:water with
0.1% TFA). *H NMR (400 MHz, Chloroform-d) § 7.59 — 7.53 (m, 2H), 6.84 — 6.72 (m, 6H),
2.51 - 2.41 (m, 4H), 2.06 (s, 3H), 1.44 — 1.33 (m, 2H), 1.32 — 1.21 (m, 2H), 0.88 (t, J = 7.3 Hz,
3H), 0.83 (t, J = 7.3 Hz, 3H). 13C NMR (101 MHz, Chloroform-d)  200.2, 166.2, 163.7, 143.2,
138.3, 137.5, 136.9, 134.3, 131.7, 131.6, 128.6, 128.5, 114.9, 114.7, 35.6, 33.6, 22.2, 21.6, 21.0,
14.3, 14.0. °F NMR (377 MHz, Chloroform-d) & -75.70. HRMS (ESI-TOF) m/z: [M + H]*

Calcd for C22H26FO* 325.1962; Found 325.1964.

(2)-1-(4-chlorophenyl)-3-(4-methylphenyl)-2-propylhex-2-ene-1-one
(4s): Prepared according to general procedure A from 4-chloro-N-(4-
chlorobenzoyl)-N-phenylbenzamide 1e (37.0 mg, 0.100 mmol, 1.00

equiv), 4-octyne 2a (73.4 pL, 0.500 mmol, 5.00 equiv), tris(4-

methylphenyl)boroxine 3g (35.4 mg, 0.100 mmol 1.00 equiv), potassium
carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and 1:1
dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction mixture
was purified by flash column chromatography (100:0 hexanes:EtOAc to 90:10 hexanes:EtOAcC)
to give 4s and 4s’ in 56% yield and 5.1:1 d.r. The products were further separated by Reverse-
Phase Prep HPLC (85:15 acetonitrile:water with 0.1% TFA). *H NMR (400 MHz, Chloroform-
d) 5 7.48 (dd, J = 9.0, 2.4 Hz, 2H), 7.07 (dd, J = 9.0, 2.4 Hz, 2H), 6.80 (d, J = 8.1 Hz, 2H), 6.75
(d, J = 8.1 Hz, 2H), 2.51 — 2.40 (m, 4H), 2.07 (s, 3H), 1.43 — 1.32 (m, 2H), 1.31 — 1.22 (m, 2H),

0.88 (t, J = 7.3 Hz, 3H), 0.82 (t, J = 7.4 Hz, 3H). 3C NMR (101 MHz, Chloroform-d) § 200.5,
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143.5, 138.3, 138.2, 137.4, 137.0, 136.3, 130.5, 128.7, 128.6, 128.1, 35.6, 33.6, 22.2, 21.5, 21.0,

14.3, 14.0. HRMS (ESI-TOF) m/z: [M + H]" Calcd for C22H2sCIO* 341.1667; Found 341.1668.

(2)-1,3-bis(4-methoxyphenyl)-2-propylhex-2-ene-1-one (4t):
Prepared according to general procedure A from 4-methoxy-N-(4-
methoxybenzoyl)-N-phenylbenzamide 1b (36.1 mg, 0.100 mmol), 4-

octyne 2a (73.4 pL, 0.500 mmol), tris(4-methoxyphenyl)boroxine 3f

(40.2 mg, 0.100 mmol), potassium carbonate (31.1 mg, 0.225 mmol),
aluminum tert-butoxide (2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene (0.200 mL, 0.500 M) at
75 °C in an oil bath for 18 h. The crude reaction mixture was purified by flash column
chromatography (100:0 hexanes:EtOAc to 90:10 hexanes:EtOAC) to give 4t and 4t’ in 37% yield
and 2.4:1 d.r. The products were able to be separated under the column chromatography
conditions. 'H NMR (400 MHz, Chloroform-d) & 7.59 (dd, J = 9.6, 2.8 Hz, 2H), 6.90 (dd, J =
9.6, 2.8 Hz, 2H), 6.62 (dd, J = 9.6, 2.8 Hz, 2H), 6.60 (dd, J = 9.6, 2.8 Hz, 2H), 3.70 (s, 3H), 3.58
(s, 3H), 2.50 — 2.39 (m, 4H), 1.43 — 1.33 (m, 2H), 1.33 — 1.23 (m, 2H), 0.88 (t, J = 7.3 Hz, 3H),
0.83 (d, J = 7.4 Hz, 3H). °C NMR (101 MHz, Chloroform-d) § 200.4, 162.8, 158.4, 141.2,
137.6, 134.0, 131.6, 130.7, 129.8, 113.2, 113.1, 55.3, 55.0, 35.5, 33.8, 22.2, 21.6, 14.4, 14.0.

HRMS (ESI-TOF) m/z: [M + HJ* Calcd for C23H2003" 353.2111; Found 353.2112.
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(2)-3-(4-methoxyphenyl)-1-(4-methylphenyl)-2-propylhex-2-ene-1-
one (4u): Prepared according to general procedure A from 4-methyl-N-
(4-methylbenzoyl)-N-phenylbenzamide 1c (32.9 mg, 0.100 mmol), 4-

octyne 2a (73.4 pL, 0.500 mmol), tris(4-methoxyphenyl)boroxine 3f

(40.2 mg, 0.100 mmol), potassium carbonate (31.1 mg, 0.225 mmol),
aluminum tert-butoxide (2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene (0.200 mL, 0.500 M) at
75 °C in an oil bath for 18 h. The crude reaction mixture was purified by flash column
chromatography (100:0 hexanes:EtOAc to 90:10 hexanes:EtOAc) to give 4u and 4u’ in 46%
yield and 2.8:1 d.r. The products were able to be separated under the column chromatography
conditions. 'H NMR (400 MHz, Chloroform-d) & 7.49 (d, J = 8.2 Hz, 2H), 6.93 (d, J = 8.4 Hz,
2H), 6.89 (dd, J = 8.5, 3.0 Hz, 2H), 6.49 (dd, J = 8.5, 3.0 Hz, 2H), 3.58 (s, 3H), 2.49 — 2.41 (m,
4H), 2.20 (s, 3H), 1.43 — 1.33 (m, 2H), 1.33 — 1.23 (m, 2H), 0.88 (t, J = 7.3 Hz, 3H), 0.84 (t, J =
7.2 Hz, 3H). 3C NMR (101 MHz, Chloroform-d)  201.4, 158.4, 142.8, 141.7, 137.7, 135.2,
133.9, 129.9, 129.4, 128.6, 113.2, 55.1, 35.6, 33.8, 22.2, 21.6, 14.3, 14.0. HRMS (ESI-TOF)

m/z: [M + H]" Calcd for C23H200," 337.2162; Found 337.2167.

OMe (Z)-1-(4-fluorophenyl)-3-(4-methoxyphenyl)-2-propylhex-2-ene-1-one
(4v): Prepared according to general procedure A from 4-fluoro-N-(4-
fluorobenzoyl)-N-phenylbenzamide 1d (33.7 mg, 0.100 mmol), 4-octyne

2a (73.4 pL, 0.500 mmol), tris(4-methoxyphenyl)boroxine 3f (40.2 mg,

0.100 mmol), potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-
butoxide (2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil

bath for 18 h. The crude reaction mixture was purified by flash column chromatography (100:0
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hexanes:EtOAc to 90:10 hexanes:EtOAC) to give 4v and 4v’ in 57% yield and 7.1:1 d.r. The
products were able to be separated under the column chromatography conditions. *H NMR (400
MHz, Chloroform-d) § 7.60 — 7.54 (m, 2H), 6.88 — 6.83 (m, 2H), 6.80 — 6.74 (m, 2H), 6.51 —
6.46 (M, 2H), 3.58 (s, 3H), 2.51 — 2.43 (m, 4H), 1.45 — 1.34 (m, 2H), 1.32 — 1.22 (m, 2H), 0.89
(t, J = 7.3 Hz, 3H), 0.84 (t, J = 7.3 Hz, 3H). 13C NMR (101 MHz, Chloroform-d) & 200.3, 166.2,
163.7,158.7, 142.9, 137.4, 134.4, 133.7, 131.7, 131.6, 130.0, 115.0, 114.7, 113.3, 55.1, 35.6,
33.7,22.2,21.6, 14.4, 14.0. °'F NMR (376 MHz, Chloroform-d) & -106.89. HRMS (ESI-TOF)

m/z: [M + H]" Calcd for C22H26FO," 341.1911; Found 341.1917.

(2)-1-(4-chlorophenyl)-3-(4-methoxyphenyl)-2-propylhex-2-ene-1-
one (4w): Prepared according to general procedure A from 4-chloro-N-
(4-chlorobenzoyl)-N-phenylbenzamide 1e (37.0 mg, 0.100 mmol), 4-

octyne 2a (73.4 pL, 0.500 mmol), tris(4-methoxyphenyl)boroxine 3f

(40.2 mg, 0.100 mmol), potassium carbonate (31.1 mg, 0.225 mmol),
aluminum tert-butoxide (2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene (0.200 mL, 0.500 M) at
75 °C in an oil bath for 18 h. The crude reaction mixture was purified by flash column
chromatography (100:0 hexanes:EtOAc to 90:10 hexanes:EtOAC) to give 4w and 4w’ in 55%
yield and 4.3:1 d.r. The products were able to be separated under the column chromatography
conditions. 'H NMR (400 MHz, Chloroform-d) & 7.48 (dd, J = 8.7, 2.3 Hz, 2H), 7.07 (dd, J =
8.7, 2.3 Hz, 2H), 6.85 (dd, J = 8.8, 3.0 Hz, 2H), 6.49 (dd, J = 8.8, 3.0 Hz, 2H), 3.59 (s, 3H), 2.51
—2.42 (m, 4H), 1.44 — 1.33 (m, 2H), 1.32 — 1.22 (m, 2H), 0.89 (t, J = 7.3 Hz, 3H), 0.83 (t, J = 7.3

Hz, 3H). 13C NMR (101 MHz, Chloroform-d) § 200.6, 158.7, 143.3, 138.2, 137.3, 136.4, 133.6,
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130.4, 130.0, 128.1, 113.3, 55.1, 35.6, 33.7, 22.2, 21.6, 14.4, 14.0. HRMS (ESI-TOF) m/z: [M +

H]" Calcd for C22H26CIO," 357.1616; Found 357.1618.

0] (Z2)-2-ethyl-1,3-diphenylpent-2-ene-1-one (4x): Prepared according to general
| procedure A from N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100 mmol), 3-

Ph
hexyne 2b (56.8 pL, 0.500 mmol), triphenylboroxine 3e (31.2 mg, 0.100 mmol),

4x
potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide (2.5 mg, 0.010 mmol), and
1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for 18 h. The crude reaction
mixture was purified by flash column chromatography (100:0 hexanes:EtOAc to 90:10
hexanes:EtOAC) to give 4x and 4x’ in 35% yield and 4.6:1 d.r. The products were further
separated by Reverse-Phase Prep HPLC (85:15 acetonitrile:water with 0.1% TFA). 'H NMR
(400 MHz, Chloroform-d) & 7.64 (dd, J = 8.0, 1.5 Hz, 2H), 7.31 (tt, J = 7.4, 1.5 Hz, 1H), 7.20
(dd, J = 8.0, 7.4 Hz, 2H), 7.05 — 6.96 (m, 5H), 2.67 — 2.59 (m, 4H), 1.13 (t, J = 7.6 Hz, 3H), 1.02
(t, J = 7.5 Hz, 3H). 3C NMR (101 MHz, Chloroform-d) & 201.7, 144.0, 141.2, 138.6, 138.0,
132.1,129.1, 128.9, 127.8, 127.7, 127.0, 26.8, 24.5, 13.4, 13.1. HRMS (ESI-TOF) m/z: [M +

H]* Calcd for C19H190" 265.1587; Found 265.1586.

o 2-methyl-1,3,3-triphenylprop-2-ene-1-one (4y): Prepared according to

Q)EEMG general procedure A from N-benzoyl-N-phenylbenzamide 1a (30.1 mg, 0.100
Ph

Ph mmol), 1-phenyl-1-propyne 2c¢ (62.6 uL, 0.500 mmol), triphenylboroxine 3e
4y
(31.1 mg, 0.100 mmol), potassium carbonate (31.1 mg, 0.225 mmol), aluminum tert-butoxide

(2.5 mg, 0.010 mmol), and 1:1 dioxane/toluene (0.200 mL, 0.500 M) at 75 °C in an oil bath for
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18 h. The crude reaction mixture was purified by flash column chromatography (100:0
hexanes:EtOAc to 90:10 hexanes:EtOAC) to give 4y in 27% vyield as a single regioisomer. 'H
NMR (400 MHz, Chloroform-d) 5 7.81 — 7.77 (m, 2H), 7.43 — 7.22 (m, 8H), 7.03 — 6.97 (m,
5H), 2.15 (s, 3H). **C NMR (101 MHz, Chloroform-d) & 201.3, 143.8, 141.3, 140.9, 136.8, 134.8,
132.6,129.9, 129.9, 129.2, 128.3, 128.1, 127.8, 127.6, 127.5, 19.9. HRMS (ESI-TOF) m/z: [M + H]*

Calcd for C22H190" 299.1430; Found 299.1431.
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2 Temperature 298.0

3 Pulse Sequence zgpg30 H3C
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4

101.0
1.0000
12.0000
400.17
6250.0
-766.9
1H
32768
65536

2.3624
2.0968
2.0779
2.0597
2.0419
2.0357
2.0215
1.2460
1.2272
1.2077
1.1881
1.1694
1.1509
1.1431

L 1.1245

| 1.1053

| 1.0864

| 1.0677

L 1.0493

L 0.6545

| 0.6364

| 0.6180

L 0.6010

| 0.5829

L 0.5644

|

2.01
3.01
2.77-

2.00=
oLE
%

3.07-
3.1133E

- 650000

- 600000

550000

- 500000

450000

400000

350000

300000

250000

200000

150000

100000

50000

-50000




- 4UUL0ULU
;380000
;360000
;340000
;320000
;300000
;280000
;260000
;240000
;220000
;200000
;180000
;160000
;140000
;120000
;100000
;80000
;60000
;40000
;20000
Lo
;—20000
;—40000

--60000

f1 (ppm)

S-55

(o)) =M tTOTNDN A
(=3 NMMOWLNOMO WO T N OMN VN O
a noNooON OO WM N N Wnoo Mmoo
O —HOONMWOIL MM~ ~N T nowm - un
=} TOONT O G BB O - Q QNO QX
o T mOmNmANANANNAN © < - -t M
~N o o o o v e ®Mm ™M N NN
Parameter Value
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zgpg30
4 Experiment 1D HsC Ph
5  Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z
6  Number of Scans 1536
r
7  Receiver Gain 4.3 4c
8  Relaxation Delay 2.0000
9  Pulse Width 10.0000
10 Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
| ! |
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1600000

1500000
1400000
1300000
1200000
1100000
1000000
900000
;800000
700000
600000
500000
400000
300000
200000

100000

-0

--100000

L 1

987670
0££6°0
€556'0 1
80860
16660 1
vL10'T
0LbE'T
815€'T |
£S9€°T
869€'T
6v8€°T
9E0'T
TTL6'T

Fh
4d

098t
€06b°T
99611
0v05°T
bOTS'T
9151
26251

S/bS'C
9195°¢C
££95°C

6245°C

2645°C
s/85°7
65T
9865 u
2209°¢ |
£L19°T
§+289 1
STE89
99€8°9
/8189 1
€589 1
8/58'9
8698'9
05/8'9
02889
€5£69
9086°9
99860
296679
66669

S$00°L
9800°Z
YETO'L 7

y

$910°2
Sb20°L
1620°L
8€0°L
9T40°L
0£+0°2
+650°2
9€90°2
9902
9/29°2
1v€9°2
66£9'Z |
S8b0°
€159° 1
8659°
6959° 1
$599°2 1
£0£9°L

L e

Value
(CPP BBO 400S1 BB-H&F-D-05 Z)

84L9°L -

CDCI3
298.0
zg30
1D
7149000_0033
101.0
1.0000
12.0000
6250.0
-724.0
1H
32768
65536

Parameter
Spectrometer Frequency 400.17

Number of Scans
Spectral Width

Receiver Gain
Lowest Frequency

Relaxation Delay
Nucleus

Pulse Sequence
Pulse Width

Experiment
Probe
Acquired Size

Temperature
Spectral Size

Solvent

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

e
0°E
TC
0°C

=00°¢
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f1 (ppm)
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Parameter Value
1 Solvent CDCI3
2 Temperature 298.0 F Fh
3 Pulse Sequence zgpg30
4 Experiment 1D ad
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 151
7 Receiver Gain 4.4
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency  100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
I |
|
| |
| \ |
Il L
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210 200 150 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Parameter Value

1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zg
4 Experiment 1D F Ph
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z
6 Number of Scans 4 4d
7 Receiver Gain 35.2
8 Relaxation Delay 10.0000
9 Pulse Width 15.0000
10  Spectrometer Frequency 376.52
11 Spectral Width 37037.0
12 Lowest Frequency -33579.8
13 Nucleus 19F
14 Acquired Size 65536
15  Spectral Size 131072

|
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5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70 -75 -80 -85
f1 (ppm)

S-58

160000

150000
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€256'0 1
£0£6'0
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v6TET |
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9THE'T |
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29LE'T
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24T
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92ES'C
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985S'C
£695°C
LELS'T
vLLS'T
8765°C

£296'9 7
69969 1
82£6'9 1
0££6'9
18£6'9
€869
09869
1566°9 1
26669
05002
9600°Z
bLT0 LA
v220°L
10201~y
6v£0°L .\\ 3
b0V0°L
€00,
8810°L
Wit
66TT°L
6421,
£9€T°L
8THT°L
orv1L
2025°2 ]
0925°2
oress
8TbS L
8LbS'L %
96557,

Ph
de

Cl

S

Value

Parameter

cdcl3
31.0

Solvent

1
2
3
4
5
6
7
8
9

Temperature

s2pul

Pulse Sequence
Experiment
Probe

1D
OneNMR_W024

Number of Scans
Receiver Gain

48

1.0000
4.0000

Relaxation Delay
Pulse Width

10 Spectrometer Frequency 399.69

6410.3

Spectral Width

11

-807.0

Lowest Frequency

12

1H

13 Nucleus

16384
65536

14  Acquired Size
15 Spectral Size

T1°€
e
8°C
9'C

66
=€6'T

10

11

12

13

f1 (ppm)
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Parameter Value
1 Solvent cpai3 cl Fh
2 Temperature 298.0 de
3 Pulse Sequence zgpg30
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 1536
7 Receiver Gain 4.5
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15  Spectral Size 65536
1
| |1 I I
| Iy l | " ||
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

S-60

320000

300000

280000

260000

240000

220000

200000

180000

160000

140000

120000

100000

80000

60000

40000

20000

-0

--20000

--40000



- 500
- 450
- 400
- 350
- 300
L 250
- 200
- 150
- 100
- 50
0
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S026°0 A
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€69€°T 1
788€°T 7
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79S°T
8E9Y'T
SLY'T
ST8b'T €€
¥68Y°T €
€S6b°T - v
€PIS'T = x4
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VAT \
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99589 |
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$556°9 1
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5246'9
99/6°9
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€869 )
0£86°9 8'0
ST66'9
08669 -/
6500°Z
£600°Z
2102 ]
0zz0°2 ]
8920° |
10€0°Z ]
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€€b0°L
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€751,
1951°2
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00772
Yiaaalls
65772
16€7°2
(15T L
15p7°2 7
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Value
cdcl3
1D
OneNMR_W024
1.0000
4.0000
6410.3
-807.0
1H
16384
65536

31.0
s2pul

Parameter
Spectrometer Frequency 399.69

Number of Scans
Spectral Width

Pulse Sequence
Experiment
Receiver Gain
Relaxation Delay
Pulse Width
Lowest Frequency
Nucleus

Probe
Acquired Size

Temperature
Spectral Size

Solvent

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

f1 (ppm)
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Parameter Value el
1 Solvent CDCI3
2 Temperature 298.0 Fh
3 Pulse Sequence zgpg30 Af
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z
6 Number of Scans 1536
7 Receiver Gain 4.4
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10  Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
[ |
| . ’ [ B ! 11 1l I
| | |
| | i J | |
g
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
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Parameter Value |
1 Solvent CDCI3 Ph
2 Temperature 298.0 4g
3 Pulse Sequence zg30
4 Experiment 1D
5 Probe Z7149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 4
7 Receiver Gain 101.0
8 Relaxation Delay 1.0000
9 Pulse Width 12.0000
10 Spectrometer Frequency 400.17
11 Spectral Width 6250.0
12 Lowest Frequency -733.3
13 Nucleus 1H
14 Acquired Size 32768
15 Spectral Size 65536
|
|
IIl
W /|
T 34 VRSN
@00 2 o N o
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f1 (ppm)
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Parameter Value
0
1 Solvent CDCI3 HaC
2 Temperature 298.0
3 Pulse Sequence zgpg30
4 Experiment 1D Fh
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z) 49
6 Number of Scans 1536
7 Receiver Gain 4.4
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
I
[ [l 1! Il
| o H 1
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
f1 (ppm)
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850000

800000

750000

700000

650000
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350000
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Parameter Value
1 Sol CDCI3 e
olvent
H3C
2 Temperature 298.0
3 Pulse Sequence zg30 |
4 Experiment 1D Ph
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 4 4g*
7 Receiver Gain 101.0 9
8 Relaxation Delay 1.0000
9 Pulse Width 12.0000
10 Spectrometer Frequency 400.17
11 Spectral Width 6250.0
12 Lowest Frequency -766.4
13 Nucleus 1H
14 Acquired Size 32768
15 Spectral Size 65536
|
|
|
| |
|
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&y S g d L3 L
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Parameter Value
1 Solvent cpci3 HaC
2 Temperature 298.0
3 Pulse Sequence zgpg30 =1
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 1536 4g°
7 Receiver Gain 4.5
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency  100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
|
| ol |
| i |
| J
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210 200 190 180 170 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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2000000

1900000

- 1800000

1700000
0

1600000

1500000

1400000

1300000

1200000

1100000

1000000

900000

800000

700000

600000

500000

400000

300000

200000

100000

--100000

Ph
4h

Value

Parameter

CDCI3
298.0
2930

Solvent

1

(CPP BBO 400S1 BB-H&F-D-05 Z

Z149000_0033
1.0000
12.0000
6250.0

-734.6

101.0
1H
32768
65536

1D

Spectrometer Frequency 400.17

Number of Scans
Spectral Width

Receiver Gain
Lowest Frequency

Nucleus

Relaxation Delay
14  Acquired Size

Pulse Sequence
Experiment
Pulse Width

Probe
Spectral Size

Temperature

10
11
12
13
15

2
3
4
5
6
7
8
9

€e
e
e
(4

10

11

12

13

f1 (ppm)
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Parameter Value
1 Solvent CDCI3 |
2 Temperature 298.0 Fh
3 Pulse Sequence zgpg30
4 Experiment 1D 4h
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 256
7 Receiver Gain 4.4
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency  100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
|
, . II A , , — |
r— 1 ‘T T~ 1 T T T T T T T T T T T T I L L L D L L

210 200 190 180 170 160 150 140 130 120 100 90 80 70 60 50 40 30 0

f1 (ppm)
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65000

60000
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50000
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-113.3831

6000

5500

5000

4500
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3500
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2500
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1500
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~500

~-500

Parameter Value

1 Solvent cdcl3 0O

2 Temperature 31.0 F

3 Pulse Sequence s2pul |

4 Experiment 1D

5 Probe OneNMR_W024 Ph

6 Number of Scans 16 ah

7 Receiver Gain 60

8 Relaxation Delay 1.0000

9 Pulse Width 3.3333

10 Spectrometer Frequency 376.05

11 Spectral Width 89285.7

12 Lowest Frequency -76610.2

13 Nucleus 19F

14 Acquired Size 65536

15 Spectral Size 131072

|
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f1 (ppm)
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956€°T
STOP'T
L6067
9STH'T
brED'T
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££88'9 1
2568°9 1
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L1769
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Cl

Ph

4i

Value

Parameter

CDCI3

Solvent

1
2
3
4
5
6
7
8
9

298.0
zg30
1D

Temperature

Pulse Sequence
Experiment
Probe

(CPP BBO 400S1 BB-H&F-D-05 Z

7149000_0033

Number of Scans

Receiver Gain

101.0

1.0000

Relaxation Delay
Pulse Width

12.0000

Spectrometer Frequency 400.17

10
11
12
13
14
15

6250.0

Spectral Width

-765.5
1H

Lowest Frequency

Nucleus

32768
65536

Acquired Size

Spectral Size
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b'E
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1
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10

11
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13

f1 (ppm)
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Parameter Value e
500000
1 Solvent coci3 |
2 Temperature 298.0 Eh
3 Pulse Sequence zgpg30 4i
4 Experiment 1D - 450000
5 Probe Z2149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 2048
7 Receiver Gain 4.8 400000
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency  100.63 | 350000
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768 300000
15 Spectral Size 65536
250000
200000
150000
100000
50000
|1
. L i . o
~-50000
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f1 (ppm)
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THZET
6THE'T
6T9€°T
S08€°T
266€°T
LE0b'T 7]
S0Eb'T
68vb°T -
195°T
28961
ObLb'T
ST8H'T A
788t
6905°T
52T

| e

. T

85€9°€ —

0€25°9 1
€0€5°9
bSES9
04659
22559
86/5°9
bb06°9
££16'9
11269
£976°9
LL€6°9
0169
S29T°L
€99T°2 4
TI8T°Z
8961
+002°2
8897, J
veszs
95/7°L |
1987°2 1
6067 ]
SS62°L
650€°L
z60¢°, ]
ce1es
8119
ps19°
62€9°L %
65€9°¢

!

!

L

ﬁ
ﬁ

Fh

e
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Value

Parameter

CH3CN
298.0
zg30
1D

Solvent

1
2
3
4
5
6
7
8
9

Temperature

Pulse Sequence
Experiment
Probe

(CPP BBO 400S1 BB-H&F-D-05 Z7)

Z149000_0033

Number of Scans
Receiver Gain

101.0

1.0000

Relaxation Delay
Pulse Width

12.0000
400.17

Spectrometer Frequency

Spectral Width

10
11
12
13

6250.0

-733.9
1H

Lowest Frequency

Nucleus

32768
65536

Acquired Size
Spectral Size

14
15

LU

€€
L€
4
S'C

=07
Rsze

M/mH.H
=00C

f1 (ppm)

S-72



360000

340000

320000

300000

280000

260000

240000

220000

200000

180000

160000

140000

120000

100000

80000

60000

40000

20000
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Parameter Value
Ph
1 Solvent CH3CN
2 Temperature 298.0
3 Pulse Sequence zgpg30
4 Experiment 1D Mel
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z) 4j
6 Number of Scans 1536
7 Receiver Gain 4.8
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency  100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
[ |
! I i I
| | Lo | J | " ]
| | [
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
f1 (ppm)
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850000

800000

750000

700000

650000

- 600000

550000

500000

450000

400000

350000

300000

250000

200000

150000

100000

50000
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Parameter Value
1 Solvent coci3 O
2 Temperature 298.0 PH
3 Pulse Sequence zg30
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 4 he
7 Receiver Gain 101.0 4k
8 Relaxation Delay 1.0000
9 Pulse Width 12.0000
10 Spectrometer Frequency  400.17
11 Spectral Width 6250.0
12 Lowest Frequency -733.6
13 Nucleus 1H
14 Acquired Size 32768
15 Spectral Size 65536
JL W
& & S B S G 48
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13 12 11 10 9 8 0
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Parameter Value 0
1 Solvent CDCI3 Ph
2 Temperature 298.0
3 Pulse Sequence zgpg30
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z) Me
6 Number of Scans 1536 4k
7 Receiver Gain 4.4
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
|
| ! it
! 1
| ' I"
nl i
- - 1 - I - T - 1 -~ 1 1 1 1 "~ 1 1 "~ 1 1T "~ 1T ~ T "~ T *~ T "~ T * T " 1 T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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320000

300000

280000

260000

240000

220000

200000

180000

160000

140000

120000

100000

80000

60000

40000

20000

-0

--20000

--40000

--60000
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Parameter Value
1 Solvent CDCI3 PH I
2 Temperature 298.0 L 1000000
3 Pulse Sequence zg30
4 Experiment 1D r
5  Probe 7149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z) cl 900000
6 Number of Scans 4 41
7 Receiver Gain 101.0 L
8 Relaxation Delay 1.0000
9 Pulse Width 12.0000 - 800000
10  Spectrometer Frequency 400.17 |
11 Spectral Width 6250.0
12 Lowest Frequency -724.0 700000
13 Nucleus 1H
14 Acquired Size 32768 I
15  Spectral Size 65536 L 600000
500000
400000
300000
|
200000
100000
J l Jl N Lo
JPIS B Ty -
ocoocooo o - O -
NN < Name - -100000
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13 12 11 10 9 8 7 6 5 4 3 2 1 -1
f1 (ppm)
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Parameter Value
Ph
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zgpg30
4 Experiment 1D |
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z) A
6 Number of Scans 187
7 Receiver Gain 4.7
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency  100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
| |
[
| |“j |
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210 200 190 180 170 50 140 130 120 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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80000

75000

70000

65000

60000

55000

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

--5000

-10000




650000

600000
550000
500000
450000
400000
350000
300000
250000
200000
150000
100000
50000

--50000

1206707
192670
bib670 T
£556°0
9€£6°0 |
67660
SSTE'T T
6EVE'T
£29€°T
8T8ET |
00T 7
90V’ T |
065b°T
65951
8T
0v8L'T
LT6V'T
£861°T
69151
SSES'T

TTC8°C
€6€S°C
STbS'C
6545°C
0195'¢
9t95"¢
T$85°¢C

¥619'€ —
S/8%°9 7
16819
6569
196+'9
080579
20159
bH15°9
9975°9
THbS'9
18659
0¥55°9
£509°9
8£09°9
$T79°9
799 /W
6£29°9 7

€0€9°9
0106'9
£026'9

S0b6°9
1SLT°L

68L1°L

8€61°L

6561°L
2602°L
6212°L
€18z
ov8z°L
/87
2867 -
TE0E"L
8/0€
081€°
e1zes
SbTEL
v729°2
65292
S0£9°Z
SEP9°L
S9p9°/ -

Ph
4m

e

Value
(CPP BBO 400S1 BB-H&F-D-05 Z)

CDCI3
298.0
zg30

1D
Z7149000_0033
101.0
1.0000
12.0000
400.17
6250.0
-733.8
1H
32768
65536

Parameter
Spectrometer Frequency

Number of Scans
Spectral Width

Receiver Gain
Lowest Frequency

Relaxation Delay
Nucleus

Pulse Sequence
Pulse Width

Temperature
Experiment
Probe
Acquired Size
Spectral Size

Solvent

1
2
3
4
5
8
9
10
11
12
13
14
15

AN
€€
£°C
C'C

oty

e
e
2907

F00'¢

S-78

f1 (ppm)

12 11 10

13




;380000
;360000
;340000
;320000
;300000
;280000
;260000
;240000
;220000
;200000
;180000
160000
;140000
;120000
;100000
;80000

;60000

40000

;20000

o

-20000
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Parameter Value
1 Solvent CDCI3 Ph
2 Temperature 298.0 e
3 Pulse Sequence zgpg30
4 Experiment 1D
5 Probe Z2149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z am
6 Number of Scans 1536
7 Receiver Gain 4.9
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14  Acquired Size 32768
15 Spectral Size 65536
Il
Il I
| 1
|
| I . “ |
— 71 - T T 1 T T T 1T T T T T T T T
210 200 190 180 170 160 150 140 130 20 10

- -40000



450000

400000

350000

300000

250000

200000

150000

100000

50000

98¢6°0
6960
759670
2€86°0
ST00'T |
86T0'T
PTVE'T
865€°T 1
98/E°T
9/6€°T
9TP'T o
SYEP'T A
bLO'T o
98b°'T
0C6v'1
€S0S°T
901S°'T
T1S¢S°T
9EPST
0¢9S'T
T6ET'C —
0pSS'C
804S°C
8E/8°C
8845°C
9€65°¢C
£809°C

159°9
bE82°9
1€18'9
€0£8'9
988°9
0068°9
6606°9
S816'9
L£76°9

LT, W
v8LT°L /

SE6T°L
€56T°L 7
6802°L
1€12°L
6L6T°L
0£0€°¢
8L1E°L
1T2E°L
e s
1609°Z |
1219°2
10€9°Z
TE€9°L

o

Fh

Ile

4an

6°C
e
[&4
14

Value

Parameter

CDCI3
298.0
zg30
1D

Solvent

1
2
3

Temperature

Pulse Sequence
Experiment
Probe

(CPP BBO 400S1 BB-H&F-D-05 Z7)

Z149000_0033

5
6
7
8
9

Number of Scans

Receiver Gain

101.0

1.0000

Relaxation Delay
Pulse Width

12.0000
400.17

Spectrometer Frequency

Spectral Width

10
11
12
13
14
15

6250.0
-724.0

1H

Lowest Frequency

Nucleus

32768
65536

Acquired Size
Spectral Size

J F90°¢

o0t

f1 (ppm)

S-80
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Parameter Value Ph
Me
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zgpg30
4 Experiment 1D 4n
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 851
7 Receiver Gain 4.7
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
I
L | “
J' il I
“
T T T T T r— 1 T - 1 -~ T ~ 1T ~ T "~ T "~ T *~ T "~ T * T * 1 T T T LI
210 200 1950 180 170 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)

S-81

- 28000V

260000

240000

220000

200000

180000

160000

140000

120000

100000

80000

60000

40000

20000

-0

--20000

--40000
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HO OO ONMNONLNMINOWOOOLNNOOANO NMOAN—A 000 =N MHONDWOUTNONO®LL M-
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@ - 300000
Parameter Value Ph L
1 Solvent CDCI3 | Me 280000
2 Temperature 298.0 +
3 Pulse Sequence zg30 L 260000
4 Experiment iD an’ |
5 Probe Z149000_0033 (CPP BBO 400S1 BB-
H&F-D-05 Z) 240000
6 Number of Scans 4 L
7 Receiver Gain 101.0 L 220000
8 Relaxation Delay 1.0000 |
9 Pulse Width 12.0000
10 Spectrometer Frequencyt00.17 - 200000
11 Spectral Width 6250.0 i
12 Lowest Frequency -733.8 180000
13 Nucleus 1H L
14 Acquired Size 32768
160000
15 Spectral Size 65536
140000
120000
100000
80000
| 60000
| i 40000
! L
20000
d L‘_ A J -0
N |
g ﬁo_ 8359 g g ng L‘"Mé ~-20000
(o] - NO =N m < NN Mm ™M
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1
f1 (ppm)

S-82



201.12

141.46
140.71
137.76
137.24
136.98
133.23
129.35
128.87
128.66
128.03
127.62
125.43

/
|

O 00 NO UL D WN -

P s i e =
v A W N = O

Parameter

Solvent
Temperature
Pulse Sequence
Experiment

Probe

Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Spectrometer Frequency
Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

Value

cpci3
298.0

2gpg30

1D

Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
1536

3.1

2.0000

10.0000

100.63

23809.5

-1842.6

13C

32768

65536

=

—38.18
—33.99

21.99
21.56
21.10
14.00
13.85

A
Y
<

o

Fh

an*

hle

210

T T T T
200 190 180

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
f1 (ppm)

S-83

-10

300000

250000

200000

150000

100000

50000




450

400

350

~300

~250

~200

150
100

50
0

9260
811670
T£96°0 1
26860
9£00°T
6520'T |
E0VE'T 1
8/SE'T |
6v9€'T |
T2LET
LYLET
bZ8E'T
7S8€'T
L06E'T

TL6€°T
€66€'T
EHOP'T
201H'T
€62b°1
STeb'T
S605'T
6151
78751
zzes't
Ups'T
8055'T
LbSS'T
00£5°T
281"
recee
sizTe
£982°Z
0£62°T
801€°
2666°7
EKTS'T
0225°C
€LE5°T
EbbST
98b5° 1
1295° 1
1£95°C 1
bessT
6785° 1
685° 1
0065°

9465°C
€209°C

£909°C

6¢¢9'C

90929

WL

08449

S¢8L°9

£88L°9 ]
L6479
62089
96589
9v/8°9
84879
06889
€689
046T°L
986T°L
920¢°L
041T°L A
LTET'L
€9€TL
6+0€°L
80€°L
9TTE L
8T¢EL
£92E°L
LTEE'L
TSHEL
0€SS°L 7
§9SS°L
ST9S'Z
TPLS°L
JAVASWAY

Fh

e
40

¢LLS LA

Value

Parameter

cdcl3
31.0

Solvent

Temperature

s2pul
1D

Pulse Sequence
Experiment
Probe

4

OneNMR_W024

Number of Scans

Receiver Gain

42

1.0000
4.0000
399.69

Relaxation Delay
Pulse Width

8

Spectrometer Frequency

Spectral Width

10
11
12
13
14
15

6410.3
-807.0
1H

Lowest Frequency

Nucleus

16384
65536

Acquired Size
Spectral Size

T'e
e
1 &4
€'C

=¢€0'¢

Feve

€1
60z
=TT
o011
=00'Z

10

12

13

f1 (ppm)

S-84
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Parameter Value O
1 Solvent CDCI3 Ph
2 Temperature 298.0 |
3 Pulse Sequence zgpg30
4 Experiment 1D
5 Probe Z2149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z) Me
6 Number of Scans 1536 40
7 Receiver Gain 4.3
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency  100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
|
| il ‘”
L J
r—— 1 ‘T _ '~ 1 T~ T T~ T T T T T T "~ T T T T T * 1 T T T T T T T T T LI
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

S-85

400000

350000

300000

250000

200000

150000

100000

50000

~-50000




7.6133
7.6067
7.6016
7.5894
7.5844
7.5774
6.8765
6.8563
6.7807
6.7601
6.6487
6.6421

|

6.6371
6.6247
6.6199
6.6129

3.7050
2.4900
2.4743
2.4710
2.4667
2.4515
2.4427
2.4278
2.4228
2.4167
2.4026

|
;

TOONONAUDLUTOVORNNNT HONM
NRINNONDODOONNTINT ©Q =M
NNOOOOIMTMAANILMAONIDT N
QY I MMmMMMMmMMMMANANANG©®E®©®
N A d 4100000

o

550000

500000

450000

400000

350000

300000

250000

200000

150000

100000

50000

Parameter Value
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zg30
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z) e
6 Number of Scans 4
7 Receiver Gain 101.0
8 Relaxation Delay 1.0000
9 Pulse Width 12.0000
10 Spectrometer Frequency 400.17
11 Spectral Width 6250.0
12 Lowest Frequency -762.1
13 Nucleus 1H
14 Acquired Size 32768
15 Spectral Size 65536
|
I |
J A - ‘
LY d Id Iy
o~ N o ™ < ™ NN MmN
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13 12 11 10 9 8 7 6 4 3 2 1 0 -1
f1 (ppm)
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250000

200000

150000

100000

50000

f1 (ppm)

S-87
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Parameter Value
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zgpg30
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 1024
7 Receiver Gain 4.4
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency  100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
| |
| - | | Il 1y I
I 1 L i I
- - 1 - T - 1 -1 1 1 1 1 1 1 1 "~ 1 ~ 1T "~ T *~ T "~ T "~ T *~ T "~ T * 1 T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
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Parameter Value nnhpooaaaaoao MUNNNIIIETETANAD LI OMAN000NG G G O
NN N N WOWVwYwowoo NN ANANANANANNNANNN T A A A A A A A A AT A 000000
L Solvent cdel3 NN g=—— e Y . W11
2 Temperature 31.0
3 Pulse Sequence s2pul F
4 Experiment 1D
500
5 Probe OneNMR_W024
6 Number of Scans 8 L
7 Receiver Gain 54
8 Relaxation Delay 1.0000 450
9 Pulse Width 3.9500
10 Spectrometer Frequency399.69 i
11 Spectral Width 6410.3 400
12 Lowest Frequency -807.0 4q B
13 Nucleus 1H |
14 Acquired Size 16384
15 Spectral Size 65536 - 350
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Parameter

Solvent
Temperature
Pulse Sequence
Experiment
Probe

Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

O 00 N O U A WN =

CDCI3
298.0

zgpg30
1D

Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)

1024
4.4
2.0000
10.0000

10 Spectrometer Frequencyl00.63

NN N -
o n o wm
MOANAN -
—mnmnom
N
NN NN

_—35.5479
—~~ 33.6885
14.0146

N\

11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
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7.5850
7.5780
7.5728
7.5641
7.5559
7.5473
7.5421
7.5350
6.8166
6.8011
6.7963
6.7822
6.7772
6.7649
6.7605
6.7536
6.7441
6.7387
6.7335
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Parameter

Solvent
Temperature
Pulse Sequence
Experiment
Probe

Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Spectrometer Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

Value

CDCI3
298.0
zg30
1D
Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
4

101.0
1.0000
12.0000
400.17
6250.0
-766.3
1H
32768
65536

e N

2.4901
2.4745
2.4711
2.4664
2.4628
2.4515
2.4428
2.4367
2.4226
2.0599
1.4281
1.4096
1.3907
1.3846
1.3769
1.3706
1.3515

2.00= S—np

4.09-1

3.00—=

E

A
45

2.1

2.1

3.1

3.1

| 1.3333
| 1.2024
| 1.2736
| 1.2545
| 1.2358
| 1.2176
| 0.9019
| 0.8837
L 0.8653

I 0.8437
| 0.8255

L 0.8070
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Parameter Value
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zgpg30
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 1536
7 Receiver Gain 4.4
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
11! I|
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Parameter Value

1 Solvent CDCI3

2 Temperature 298.0

3 Pulse Sequence zg

4 Experiment 1D

5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)

6 Number of Scans 4

7 Receiver Gain 33.9

8 Relaxation Delay 10.0000

9 Pulse Width 15.0000

10 Spectrometer Frequency  376.52

11 Spectral Width 37037.0

12 Lowest Frequency -33579.8

13 Nucleus 19F

14 Acquired Size 65536

15 Spectral Size 131072
|
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Parameter Value
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zg30
4 Experiment 1D
5 Probe Z2149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 4
7 Receiver Gain 101.0
8 Relaxation Delay 1.0000
9 Pulse Width 12.0000
10 Spectrometer Frequency 400.17
11 Spectral Width 6250.0
12 Lowest Frequency -766.3
13 Nucleus 1H
14 Acquired Size 32768
15 Spectral Size 65536
|
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Parameter Value
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zgpg30
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 1536
7 Receiver Gain 4.4
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
|
|
| I
|
— - 1 . 1 - 1 - 1 1 1 1 1 "~ 1 1 "~ T ~ 1T "~ T *~ T "~ T *~ T " 1 T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Parameter Value OMe
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zg30
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 4
7 Receiver Gain 101.0
8 Relaxation Delay 1.0000
9 Pulse Width 12.0000
10 Spectrometer Frequency 400.17
11 Spectral Width 6250.0
12 Lowest Frequency -761.5
13 Nucleus 1H
14 Acquired Size 32768
15 Spectral Size 65536
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Parameter Value L 260000
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zgpg30 240000
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z) 220000
6 Number of Scans 1536
7 Receiver Gain 4.4 L 200000
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency 100.63 - 180000
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6 L 160000
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536 - 140000
120000
100000
80000
60000
|
40000
1 0 |
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~-20000
--40000
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Parameter Value
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zg30
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 4
7 Receiver Gain 101.0 We
8 Relaxation Delay 1.0000 4u
9 Pulse Width 12.0000
10 Spectrometer Frequency 400.17
11 Spectral Width 6250.0
12 Lowest Frequency -762.6
13 Nucleus 1H
14 Acquired Size 32768
15 Spectral Size 65536
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Parameter Value
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zgpg30
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 1536
7 Receiver Gain 4.4
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
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f1 (ppm)

S-98

350000

300000

250000

200000

150000

100000

50000

--50000




7.5940
7.5870
7.5817
7.5731
7.5700
7.5647
7.5561
7.5509
7.5438
6.8718
6.8645
6.8592
6.8479
6.8426
6.8353

L 6.7977
L 6.7907
| 6.7855
| 6.7734
| 6.7690
L 6.7644
| 6.7523
| 6.7472
| 6.7401
L 6.5065

L 6.4992
L 6.4939
| 6.4824
L 6.4772
L 6.4698

3.5797

- 1.4388
- 1.4202
L 1.4015
- 1.3951
- 1.3875
- 1.3813
- 1.3621
/- 1.3439
/_1.3206
N\ 1.3019
k 1.2831
1.2640
1.2453
1.2271

| 0.9128
L 0.8946
L 0.8762
L 0.8543
L 0.8360
L0.8176
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Parameter

Solvent
Temperature
Pulse Sequence
Experiment
Probe

Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Spectrometer Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

Value

CDCI3
298.0
zg30
1D
Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
4

101.0
1.0000
12.0000
400.17
6250.0
-761.1
1H
32768
65536
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2.09=
2,037
2.02=
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Parameter Value
1 Solvent CDCI3
2 Temperature 298.0
3 Pulse Sequence zgpg30
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 1536
7 Receiver Gain 4.4
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
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f1 (ppm)
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-106.8890

Parameter Value

1 Solvent cdcl3

2 Temperature 31.0

3 Pulse Sequence s2pul

4 Experiment 1D

5 Probe OneNMR_W024

6 Number of Scans 16

7 Receiver Gain 60

8 Relaxation Delay 1.0000

9 Pulse Width 3.3333

10 Spectrometer Frequency 376.05

11 Spectral Width 89285.7

12 Lowest Frequency -76610.2

13 Nucleus 19F

14 Acquired Size 65536

15 Spectral Size 131072
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b9
818479
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8059
11159
2289
SbE8'9 4
6689 ﬁ
2158'9

5958°9 Hr.
6£98'9

750°2
1090°Z k\‘.
66902 7
6920°2 4 ﬁ
8180°2 %
9/80°2

b29b°L
289v°L
TELb'L ]
05842
668b°L
856b°L -

Value

Parameter

CDCI3

Solvent

1

298.0

Temperature

zg30
1D

Pulse Sequence
Experiment
Probe

3
4
5

(CPP BBO 400S1 BB-H&F-D-05 Z)

Z149000_0033

Number of Scans
Receiver Gain

101.0

1.0000

Relaxation Delay
Pulse Width

8
9

12.0000
400.17

Spectrometer Frequency

Spectral Width

10
11

6250.0

-761.9
1H

Lowest Frequency

Nucleus

12
13
14
15

32768
65536

Acquired Size
Spectral Size
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10
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13

f1 (ppm)
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Parameter Value

1 Solvent CDCI3

2 Temperature 298.0

3 Pulse Sequence zgpg30

4 Experiment 1D

5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)

6 Number of Scans 1536

7 Receiver Gain 4.9

8 Relaxation Delay 2.0000

9 Pulse Width 10.0000

10 Spectrometer Frequency 100.63

11 Spectral Width 23809.5

12 Lowest Frequency -1842.6

13 Nucleus 13C

14 Acquired Size 32768

15 Spectral Size 65536
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7.2203
7.2166
7.2009

\ 7.1865

| 7.1825

L 7.0408

L 7.0296

| 7.0204

L 7.0132

| 7.0038

| 6.9947

L 6.9919

| 6.9825
6.9736
6.9611
2.6663
2.6536
2.6474
2.6347
2.6287
2.6158
2.6100
2.5969
1.1531
1.1342
1.1152
1.0376
1.0188
1.0000
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Parameter Value

Solvent CDCI3

Temperature 298.0

Pulse Sequence zg30

Experiment 1D

Probe 7149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)

Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Spectrometer Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

4
101.0
1.0000
12.0000
400.17
6250.0
-724.0
1H
32768
65536

1.0

2.00-=
o

2.0

500000

450000

400000

350000

300000

250000

200000

150000

100000

50000

5.04g
3.8

3.17-%
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Parameter Value
1 Solvent CDCI3 |
2 Temperature 298.0 Fh
3 Pulse Sequence zgpg30
4 Experiment 1D 4x
5 Probe Z2149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 1536
7 Receiver Gain 4.4
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
I
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Value

Parameter

cdcl3
31.0

Solvent
Temperature

2
3
4
5
6

s2pul
1D

Pulse Sequence
Experiment
Probe

OneNMR_W024

Number of Scans

Receiver Gain

48

1.0000
4.0000
399.69

Relaxation Delay
Pulse Width

8
9

Spectrometer Frequency

Spectral Width

10
11
12
13

6410.3

-806.5
1H

Lowest Frequency

Nucleus
Acquired Size

16384
65536

14
15

Spectral Size

=66'Y

Fros

f1 (ppm)
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Parameter Value
1 Solvent CDCI3
2 Temperature 298.0 Ph Ph
3 Pulse Sequence zgpg30 4y
4 Experiment 1D
5 Probe Z149000_0033 (CPP BBO 400S1 BB-H&F-D-05 Z)
6 Number of Scans 1536
7 Receiver Gain 4.4
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Spectrometer Frequency 100.63
11 Spectral Width 23809.5
12 Lowest Frequency -1842.6
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
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