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I. General Information

Flash column chromatography was performed over silica gel (200-300 mesh)
purchased from Qindao Puke Co., China. All air or moisture sensitive reactions were
conducted in oven-dried glassware under nitrogen atmosphere using anhydrous
solvents. Anhydrous acetonitrile was purified by the Innovative® solvent purification
system or purchased from J&K Scientific Ltd. Trimethylsulfoxonium iodide, KOtBu,
aryl bromides, aryl acyl chloride used in this study were purchased from Energy
Chemical, and used as received. XPhos and anilines used in this study were purchased
from Shanghai Haohong Scientific Co., Ltd (Leyan). Other solvents (such as DCM,
MeOH, THF, EA, and n-hexane) used in this study all were purchased from Energy
Chemical, and directly used without further purification. 'H, *C and F NMR spectra
were collected on a Bruker AV 400 or 300 MHz NMR spectrometer using residue
solvent peaks as an internal standard (*H NMR: CDCls at 7.26 ppm; 3C NMR: CDCls
at 77.0 ppm). Mass spectra were collected on an Agilent GC/MS 5975C system, a
MALDI Micro MX mass spectrometer, or an API QSTAR XL System. Optical rotations
were measured on Shanghai Shenguang polarimeter with [a]o values reported in
degrees. The enantiomeric excess values were determined by chiral HPLC using an
Agilent 1260 LC system with a Daicel CHIRALCEL OD-H column, or a Daicel
CHIRALPAK AD-H or IC column. Unless otherwise noted, the racemic samples in
this study were prepared using the racemic catalyst 1,1-binaphthyl-2,2’-diyl

hydrogenphosphate (20 mol%).

II.  Synthesis of Sulfoxonium Ylide

All the sulfoxonium ylides used in this work are known compounds and were

synthesized according to the literature procedure.!

1 W. Guo, F. Jiang, S. Li and J. Sun, Chem. Sci., 2022, 13, 11648-11655.



III. Optimization of Reaction Conditions

Table S1 Evaluation of reaction conditions.”

o] ‘C‘) NH2 e}
SMe .
A ® “Me . 10 mol % HA <
DCM [0.1 M], rt, 36 h NHPMP

1a 2a 3a
clean conversion

A1, Ar = 9-anthryl;
A2, Ar = 1-pyrenyl;

Ar
A3, Ar = 9-phenanthryl;
Te) A4, Ar = 1-Naphthyl;
N\

A5, Ar = 2-Naphthyl;

B1, Ar = 9-Anthryl;

B2, Ar = 9-Phenanthryl;
B3, Ar = 1-Pyrenyl;

B4, Ar = 1-Naphthyl;
BS5, Ar = 2-Naphthyl;

OO o O A7 e ey BB, Ar = TRIP

Entry HA* solvent conv. (%)’ ee (%)°
1 Al DCM >95 30

2 A2 DCM >95 26

3 A3 DCM >95 38

4 A4 DCM >95 36

5 A5 DCM >95 43

6 A6 DCM <20 N.D.
7 A7 DCM >95 34

8 A8 DCM >95 49

9 A9 DCM >90 30
10 A10 DCM >90 72
11 B1 DCM >95 57
12 B2 DCM >95 65
13 B3 DCM >95 67
14 B4 DCM >95 64
15 B5 DCM >95 79
16 B6 DCM <20 N.D.
17 B7 DCM >95 76
18 B8 DCM >95 60
19 B9 DCM >95 76
20 B5 CHCIs >95 72
21 B5 DCE >95 78
22 B5 toluene <20 N.D.
23 B5 THF <20 N.D.
244 B5 DCM 78(72) 80
25%¢ B5 DCM 90(85) 80

» Rection conditions: unless otherwise noted, all the reaction were conducted by

employing 1a (0.1 mmol, 1.0 equiv), 2a (0.11 mmol, 1.1 equiv), and chiral phosphoric



acid A or B (10 mol %) in the corresponding solvent (1.0 mL) at room temperature.
Yields in parentheses were isolated vyield after purification by column
chromatography on silica gel. * Determined by 'H NMR analysis using CH2Br2 as an

internal standard. ¢ Determined by chiral HPLC. ¢ At 0 °C for 120 h. ¢in 0.5 mL of DCM.

IV. Catalytic Asymmetric Synthesis of a-Tertiary Amino Ketones

General Procedure.

(@] (0] ')
® H
Ao s2me (S)-B5 (10 mol %) H
Ar Me + ArNH, R > Al SAr
Ar2 DCM [0.2 M], 0 °C, 120 h A2
1 2 3

An oven-dried 4-mL vial equipped with a magnetic stirring bar was charged with
the sulfoxonium ylide 1 (0.1 mmol, 1.0 equiv) and the CPA catalyst (5)-B5 (5.6 mg, 0.01
mmol, 10 mol%). The vial was carefully sealed with a puncturable screw-cap and
electrical tape and then cooled to 0 °C Then, DCM (0.5 mL) was injected into the
vial through the cap, and the resulted suspension was stirred at 0 °C for 2 min before
addition of aniline 2 (0.11 mmol, 1.1 equiv). Then, the reaction mixture was stirred at
the same temperature and monitored by TLC. Upon completion (120 h), the mixture
was directly subjected to flash column chromatography on silica gel (eluent:

hexanes/ethyl acetate = 10:1 to 5:1) to give the desired product 3.

3a
(5)-2-((4-Methoxyphenyl)amino)-1,2-diphenylethan-1-one (3a) was prepared as a
yellow oil according to the General Procedure (eluent: hexanes/EtOAc=10:1, 26.9 mg,
85% yield, 80% ee).
[a]p®: +101.6 (¢ = 0.5, CH2Clz). HPLC analysis of the product: Daicel CHIRALPAK®



OD-H column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 15.0 min (major),
25.0 min (minor).

H NMR (300 MHz, CDCls) 0 7.92 - 7.89 (m, 2H), 7.46 — 7.31 (m, 5H), 7.22 - 7.09 (m,
3H), 6.66 — 6.55 (m, 4H), 5.90 (s, 1H), 3.61 (s, 3H) (NH is not displayed) ppm.

3C NMR (75 MHz, CDCls) d 197.5, 152.5, 140.2, 137.8, 135.2, 133.5, 129.1, 128.9, 128.7,
128.2,128.1, 115.2, 114.9, 63.9, 55.7 ppm.

HRMS (ESI+) Calced for C2iH20NO: [M+H]*": 318.1494, found: 318.1485.

wiliZ (sample 1) - Zy-1-Z1, +TOF M550 - 1500) from 0.092 min

[Spectrum from Zy-1-2
3181485
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Ph
(5)-2-([1,1'-Biphenyl]-4-yl)-2-((4-methoxyphenyl)amino)-1-phenylethan-1-one (3b)
was prepared as a yellow oil according to the General Procedure (eluent: hexanes
/EtOAc =10:1, 28.7 mg, 73% yield, 83%ee).

[a]p®: +71.2 (c = 0.5, CH2Clz2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 21.0 min (major), 24.5
min (minor).

H NMR (300 MHz, acetone-de) & 8.22 — 8.19 (m, 2H), 7.67 — 7.64 (m, 2H), 7.61 — 7.49
(m, 7H), 7.43 - 7.38 (m, 2H), 7.34 - 7.29 (m, 1H), 6.83 — 6.68 (m, 4H), 6.40 (s, 1H), 5.62
(br, 1H), 3.64 (s, 3H) ppm.

3C NMR (75 MHz, acetone-ds) 0 198.2, 153.1, 141.9, 141.3, 141.2, 138.8, 136.4, 134.4,



129.9,129.8,129.7,128.3, 128.2, 128.1, 127.7, 115.8, 115.4, 63.1, 55.8 ppm.
HRMS (ESI+) Caled for CrH24NO:2 [M+H]*: 394.1807, found: 394.1800.

75e5

6.5¢5
6.0e5
555

35e5
30e5 395.1837

255

15e5

Ph
(5)-2-((4-Methoxyphenyl)amino)-1-phenyl-2-(4-(phenylethynyl)phenyl)ethan-1-
one (3c) was prepared as a yellow oil according to the General Procedure (eluent:
hexanes/EtOAc = 10:1, 30.1 mg, 72% yield, 83%ee).

[a]o®: 495.6 (c = 0.5, CH2Clz2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 16.6 min (major), 18.3
min (minor).

H NMR (300 MHz, acetone-de) 0 8.18 —8.15 (m, 2H), 7.63 — 7.59(m, 3H), 7.53 - 7.45 (m,
6H), 7.40 — 7.37 (m, 3H), 6.81 — 6.78 (m, 2H), 6.71 - 6.68 (m, 2H), 6.38 (s, 1H), 5.64 (br,
1H), 3.64 (s, 3H) ppm.

3C NMR (75 MHz, acetone-de) 0 197.9, 153.2, 141.6, 140.3, 136.4, 134.5, 132.7, 132.4,
129.8,129.7, 129.6, 129.5 (two C), 124.0, 123.5, 115.9, 115.4, 90.4, 89.6, 63.3, 55.8 ppm.
HRMS (ESI+) Caled for C2oH24NO2 [M+H]*: 418.1807, found: 418.1800.



(5)-2-((4-Methoxyphenyl)amino)-1-phenyl-2-(p-tolyl)ethan-1-one (3d) was prepared
as a yellow oil according to the General Procedure (eluent: hexanes /EtOAc=10:1, 28.8
mg, 87% yield, 82% ee).

[a]o®: +55.4 (c = 0.5, CH2Clz). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 16.8 min (major), 20.0
min (minor).

H NMR (300 MHz, acetone-ds) 0 8.16 — 8.13 (m, 2H), 7.62 — 7.56 (m, 1H), 7.51 — 7.42
(m, 4H), 7.09 - 7.06 (m, 2H), 6.78 — 6.75 (m, 2H), 6.70 — 6.66 (m, 2H), 6.28 (d, ] = 6 Hz,
1H), 5.50 (br, 1H), 3.64 (s, 3H), 2.20 (s, 3H) ppm.

3C NMR (75 MHz, acetone-ds) 0 198.3, 153.0, 141.9, 138.3, 136.54, 136.46, 134.2, 130.3,
129.8, 129.6, 129.2, 115.8, 115.4, 63.2, 55.8, 21.1 ppm.

HRMS (ESI+) Calcd for C22H22NO: [M+H]*: 332.1651, found: 332.1644.



[Spectrum from Zy-1-25.wili2 (sample 1) - Zy-1-25. +TOF WS (50 - 1500) from 0.287 min

332 1644

3e
(5)-2-(4-Fluorophenyl)-2-((4-methoxyphenyl)amino)-1-phenylethan-1-one (3e) was
prepared as a yellow oil according to the General Procedure (eluent: hexanes/EtOAc
=10:1, 24.6 mg, 73% yield, 87% ee).

[a]p®: +74.4 (c = 1.5, CH2Cl2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 14.2 min (major), 15.8
min (minor).

'H NMR (300 MHz, acetone-ds) d 8.17 — 8.14 (m, 2H), 7.63 — 7.58 (m, 3H), 7.53 — 7.48
(m, 2H), 7.08 — 7.02 (m, 2H), 6.79 — 6.75 (m, 2H), 6.71 — 6.67 (m, 2H), 6.35 (d, ] = 6 Hz,
1H), 5.57 (d, ] = 6 Hz,1H), 3.64 (s, 3H) ppm.

BC NMR (75 MHz, acetone-ds) 0 198.1, 163.1 (d, YJcr =243 Hz), 153.2, 141.6, 136.3, 135.7
(d, ¥Jcr =3 Hz), 134.4, 131.2 (d, 3Jcr = 8 Hz), 129.7, 129.6, 116.3 (d, ?Jcr = 22 Hz), 115.8,
115.4, 62.6, 55.7 ppm.

YF NMR (282 MHz, Acetone-ds) o —116.1 ppm.

HRMS (ESI+) Caled for CaiH1sFNO2 [M+H]*: 336.1400, found: 336.1398.



Spectrum from Zy-1-55.wiflZ (sample 1) - Zy-1-55, +TOF MS (50 - 1500) from 0.264 min

(5)-2-(4-Chlorophenyl)-2-((4-methoxyphenyl)amino)-1-phenylethan-1-one (3f) was
prepared as a yellow oil according to the General Procedure (eluent: hexanes/EtOAc
=10:1, 23.1 mg, 66% yield, 87% ee).

[a]o®: +81.3 (c = 0.5, CH2Clz). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 13.9 min (major), 15.4
min (minor).

'H NMR (300 MHz, acetone-ds) 0 8.17 — 8.14 (m, 2H), 7.59 — 7.48 (m, 5H), 7.32 - 7.30
(m, 2H), 6.79 — 6.67 (m, 4H), 6.36 (d, ] = 6 Hz, 1H), 5.61 (d, ] = 6 Hz, 1H), 3.64 (s, 3H)
ppm.

3C NMR (75 MHz, acetone-ds) 6 197.9, 153.2, 141.5, 138.7, 136.2, 134.5, 133.9, 131.0,
129.8,129.7, 129.6, 115.9, 115.4, 62.7, 55.7 ppm.

HRMS (ESI+) Caled for CaiHisCINO: [M+H]*: 352.1104, found: 352.1103.



2791599

(5)-2-(4-Bromophenyl)-2-((4-methoxyphenyl)amino)-1-phenylethan-1-one (3g) was
prepared as a yellow oil according to the General Procedure (eluent: hexanes/EtOAc
=10:1, 21 mg, 53% yield, 86% ee).

[a]p®: +71.5 (c = 0.5, CH2Clz2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 14.5 min (major), 16.1
min (minor).

H NMR (300 MHz, acetone-de) d 8.16 —8.14 (m, 2H), 7.53 — 7.44 (m, 7H), 6.79 — 6.67(m,
4H), 6.35 (d, ] =9 Hz, 1H), 5.62 - 5.60 (m, 1H), 3.64 (s, 3H) ppm.

3C NMR (75 MHz, acetone-ds) 0 197.8, 153.2, 141.5, 139.2, 136.2, 134.4, 132.6, 131.3,
129.74, 129.66, 122.1, 115.8, 115.4, 62.8, 55.7 ppm.

HRMS (ESI+) Caled for CaiH1sBrNO: [M+H]*: 396.0599, found: 396.0592.

10



3h
(5)-2-(3-Bromophenyl)-2-((4-methoxyphenyl)amino)-1-phenylethan-1-one (3h) was
prepared as a yellow solid according to the General Procedure (eluent: hexanes/
EtOAc=10:1, 29.7 mg, 75% yield, 87% ee).
[a]o®: +56.7 (c = 0.5, CH2Clz). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 13.0 min (major), 14.8
min (minor).
'H NMR (300 MHz, acetone-ds) 0 8.19 — 8.16 (m, 2H), 7.76 — 7.75 (m, 1H), 7.66 — 7.49
(m, 4H), 7.40 - 7.36 (m, 1H), 7.27 - 7.22 (m, 1H), 6.81 - 6.68 (m, 4H), 6.38 — 6.36 (m, 1H),
5.67 - 5.65 (m, 1H), 3.65 (s, 3H) ppm.
3C NMR (75 MHz, acetone-ds) d 197.8, 153.3, 142.5, 141.5, 136.2, 134.6, 131.9, 131.7,
131.5,129.8,129.7, 128.3, 123.2, 115.9, 115.4, 62.7, 55.7 ppm.
HRMS (ESI+) Caled for CaiHisBrNO: [M+H]*: 396.0599, found: 396.0600.

11



3i
(5)-2-((4-Methoxyphenyl)amino)-1-phenyl-2-(m-tolyl)ethan-1-one (3i) was prepared
as a yellow oil according to the General Procedure (eluent: hexanes/EtOAc=10:1, 22.9
mg, 69% yield, 81% ee).
[a]p®: +82.0 (c = 0.5, CH2Clz2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 15.7 min (major), 18.8
min (minor).
'H NMR (300 MHz, acetone-ds) d 8.17 — 8.14 (m, 2H), 7.61 — 7.36 (m, 5H), 7.19 - 7.13
(m, 1H), 7.01 - 6.99 (m, 1H), 6.79 - 6.67 (m, 4H), 6.26 (br, 1H), 5.53 (br, 1H), 3.64 (s, 3H),
2.23 (s, 3H) ppm.
3C NMR (75 MHz, acetone-ds) 6 198.3, 153.0, 141.9, 139.5, 139.1, 136.4, 134.2, 129.7,
129.64, 129.56, 129.4, 129.3, 126.5, 115.7, 115.3, 63.5, 55.7, 21.4 ppm.
HRMS (ESI+) Calcd for C2H2NO:2 [M+H]*: 332.1651, found: 332.1654.

12



(5)-2-((4-Methoxyphenyl)amino)-2-(naphthalen-2-yl)-1-phenylethan-1-one (3j) was
prepared as a yellow oil according to the General Procedure (eluent: hexanes/EtOAc
=10:1, 30.1 mg, 82% yield, 87% ee).

[a]p®: +49.7 (c = 0.5, CH2Clz2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 19.5 min (major), 23.3
min (minor).

'H NMR (300 MHz, acetone-ds) d 8.22 — 8.13 (m, 3H), 7.85 - 7.78 (m, 3H), 7.68 — 7.64
(m, 1H), 7.57 - 7.54 (m, 1H), 7.50 — 7.40 (m, 4H), 6.86 — 6.81 (m, 2H), 6.69 — 6.66 (m, 2H),
6.51 (d, ] =6 Hz, 1H), 5.66 (d, ] = 6 Hz, 1H), 3.61 (s, 3H) ppm.

3C NMR (75 MHz, acetone-ds) d 198.1, 153.1, 141.8, 137.2, 136.4, 134.4, 134.3, 133.9,
129.8, 129.6, 129.4, 128.8, 128.7, 128.5, 127.2, 127.1, 126.6, 115.8, 115.4, 63.7, 55.7 ppm.
HRMS (ESI+) Calcd for CsH2NO: [M+H]*: 368.1651, found: 368.1646.

13
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3k

(5)-2-(4-Fluorophenyl)-2-((4-methoxyphenyl)amino)-1-(p-tolyl)ethan-1-one (3k) was
prepared as a yellow oil according to the General Procedure (eluent: hexanes/EtOAc
=10:1, 21.1 mg, 60% yield, 85% ee).

[a]p®: +48.5 (c = 0.5, CH2Clz2). HPLC analysis of the product: Daicel CHIRALPAK® OD-
H column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 21.9 min (major),
28.7 min (minor).

H NMR (300 MHz, acetone-ds) 6 8.06 (d, ] =9 Hz, 2H), 7.62 - 7.57 (m, 2H), 7.31 (d, ] =
9 Hz, 2H), 7.07 - 7.01 (m, 2H), 6.78 — 6.67 (m, 4H), 6.32 (s, 1H), 5.56 (br, 1H), 3.64 (s,
3H), 2.36 (s, 3H) ppm.

BC NMR (75 MHz, acetone-ds) 0 197.6, 163.0 (d, }Jcr =243 Hz), 153.1, 145.3, 141.7, 136.0
(d, ¥Ycr =3 Hz), 133.7, 131.1 (d, 3Jcr = 8 Hz), 130.3, 129.9, 116.2 (d, ?Jcr = 22 Hz), 115.8,
115.4, 62.4, 55.7, 21.6 ppm.

F NMR (282 MHz, acetone-ds) & —116.2 ppm.

HRMS (ESI+) Caled for C22H2FNO2 [M+H]*: 350.1556, found: 350.1550.

14



cl
(5)-2-(4-Chlorophenyl)-2-((4-methoxyphenyl)amino)-1-(4-(phenylethynyl)phenyl)-
ethan-1-one (31) was prepared as a yellow oil according to the General Procedure
(eluent: hexanes/EtOAc = 10:1, 22.9 mg, 51% yield, 83% ee).

[a]o®: =39.6 (c = 0.5, CH2Cl2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 17.2 min (major), 15.7
min (minor).

'H NMR (300 MHz, acetone-ds) 0 8.20 — 8.17 (m, 2H), 7.65 — 7.56 (m, 6H), 7.45 — 7.43
(m, 3H), 7.34 - 7.31 (m, 2H), 6.80- 6.68 (m, 4H), 6.38 (d, ] = 8Hz, 1H), 5.63 — 5.61 (m,
1H), 3.65 (s, 3H) ppm.

3C NMR (75 MHz, acetone-ds) 0 197.3, 153.3, 141.5, 138.5, 135.6, 134.0, 132.61, 132.5,
131.0, 130.1, 130.0, 129.7, 129.6, 129.2, 123.4, 115.9, 115.4, 93.6, 89.2, 62.9, 55.8 ppm.
HRMS (ESI+) Caled for C2oH2sCINO: [M+H]*: 452.1417, found: 452.1410.

15



(5)-2-(4-Fluorophenyl)-2-((4-methoxyphenyl)amino)-1-(naphthalen-2-yl)ethan-1-
one (3m) was prepared as a yellow solid according to the General Procedure (eluent:
hexanes/EtOAc =10:1, 30.8 mg, 80% yield, 91% ee).

[a]p®: =28.5 (c = 0.5, CH2Cl2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 18.1 min (major), 23.7
min (minor).

'H NMR (300 MHz, acetone-ds) d 8.96 (s, 1H), 8.13 — 8.08 (m, 2H), 7.99 — 7.94 (m, 2H),
7.71 -7.58 (m, 4H), 7.07 - 7.01 (m, 2H), 6.84 — 6.81 (m, 2H), 6.72 — 6.69 (m, 2H), 6.57 —
6.55 (m, 1H), 5.67 — 5.65 (m, 1H), 3.65 (s, 3H) ppm.

3C NMR (75 MHz, acetone-ds) © 198.1, 163.0 (d, }Jcr =243 Hz), 153.2, 141.7, 136.6, 135.9
(d, ¥Jcr = 3 Hz), 133.54, 133.49, 131.7, 131.2 (d, 3Jc¢ = 8 Hz), 130.6, 129.7, 129.5, 128.6,
127.9,125.2,116.3 (d, ?Jcr =21 Hz), 115.8, 115.4, 62.6, 55.7 ppm.

F NMR (282 MHz, acetone-ds) d —116.0 ppm.

HRMS (ESI+) Caled for CsH2FNO:2 [M+H]*: 386.1556, found: 386.1547.

16



I F
(5)-2-(4-Fluorophenyl)-2-((4-methoxyphenyl)amino)-1-(naphthalen-1-yl)ethan-1-
one (3n) was prepared as a yellow solid according to the General Procedure (eluent:
hexanes/EtOAc = 5:1, 17 mg, 44% yield, 84% ee).

[a]p®: +7.6 (c = 1.0, CH2Clz). HPLC analysis of the product: Daicel CHIRALPAK® AD-
H column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 24.5 min (major),
28.3 min (minor).

'H NMR (400 MHz, CD:CLz) & 7.92 — 7.86 (m, 2H), 7.80 - 7.75 (m, 2H), 7.46 — 7.35 (m,
3H), 7.24 - 7.21 (m, 2H), 6.81 — 6.76 (m, 2H), 6.65 — 6.53 (m, 4H), 5.88 (S, 1H), 3.60 (s,
3H) (NH is not displayed) ppm.

3C NMR (100 MHz, CD2Cl2) & 199.8, 167.6, 162.5, (d, 'Jcr = 263 Hz), 152.4, 139.9, 134.7,
133.7,133.1 (d, ¥Jcr =3 Hz), 132.6, 130.4, 129.6 (d, *Jcr =8 Hz), 128.3, 127.8, 126.7, 126.6,
124.8,124.2, 115.7 (d, ?Jcr =22 Hz), 114.7, 65.8, 55.5 ppm.

F NMR (376 MHz, CD:Cl2) o —114.6 ppm.

HRMS (ESI+) Caled for CsH21FNO:2 [M+H]*: 386.1556, found: 386.1548.

17
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(5)-2-((4-Methoxyphenyl)amino)-2-phenyl-1-(thiophen-2-yl)ethan-1-one (30) was
prepared as a light yellow oil according to the General Procedure (eluent: hexanes/
EtOAc=10:1 to 5:1, 27.5 mg, 85% yield, 82% ee).

[a]o®: +84.4 (c = 0.5, CH2Clz). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 32.8 min (major), 29.8
min (minor).

'H NMR (300 MHz, acetone-ds) & 8.28 — 8.26 (m, 1H), 7.92 - 7.90 (m, 1H), 7.64 - 7.61
(m, 2H), 7.35-7.30 (m, 2H) 7.26 - 7.21 (m, 2H), 6.79 - 6.75 (m, 2H), 6.71 - 6.67 (m, 2H),
6.12 (d, ] =8 Hz, 1H), 5.52 (d, ] = 8 Hz, 1H), 3.64 (s, 3H) ppm.

3C NMR (75 MHz, acetone-ds) d 191.5, 153.2, 143.0, 141.8, 139.7, 135.9, 134.6, 129.6,
129.4,129.1, 128.8, 115.8, 115.3, 64.7, 55.7 ppm.

HRMS (ESI+) Calcd for C1oHisNO:2S [M+H]*: 324.1058, found: 324.1050.

ST Tee VT 2V TS STOF WS IO TSR Fom U RS
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(5)-2-(4-Fluorophenyl)-1-(furan-2-yl)-2-((4-methoxyphenyl)amino)ethan-1-one (3p)
was prepared as a light yellow oil according to the General Procedure (eluent:
hexanes/EtOAc = 5:1, 28.8 mg, 90% yield, 77% ee).
[a]p®: +30.0 (c = 1.0, CH2Clz2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 25.3 min (major), 24.0
min (minor).
'H NMR (400 MHz, CD:CLz) & 7.56 — 7.55 (m, 1H), 7.42 - 7.39 (m, 2H), 7.64 — 7.61 (m,
2H), 7.22 - 7.21 (m, 1H) 6.62 — 6.60 (m, 2H), 6.52 — 6.46 (m, 3H), 5.73 (s, 1H), 4.98 (br,
1H), 3.58 (s, 3H) ppm.
3C NMR (100 MHz, CD:Cl2) d 185.6, 162.5 (d, Jcr = 245 Hz), 152.4, 150.9, 147.2, 139.9,
133.8 (d, ¥Jcr =3 Hz), 129.8 (d, 3Jcr = 8 Hz), 119.0, 115.7 (d, ?Jcr = 22 Hz), 114.8, 114.7,
112.7, 62.7, 55.5 ppm.
F NMR (376 MHz, CD:Cl2) o —114.6 ppm.
HRMS (ESI+) Caled for CioHi7FNOs [M+H]*: 326.1192, found: 326.1190.

[Specirum from GWG-5T Wiz (sample 1) - GWG-5T, +TOF WS (50 - T500) from 0062 min

261190 327.0077 329.0059

B oao@

o~ TR iz 3E2RBR
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1! )

2% k2 28 3
D2

100
N 320 2 32 e rx] 2 25
Mass/Charge.
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(5)-1-(3-Chlorophenyl)-2-(4-chlorophenyl)-2-((4-methoxyphenyl)amino)ethan-1-
one (3q) was prepared as a yellow oil according to the General Procedure (eluent:
hexanes/EtOAc = 10:1 to 5:1, 22.4 mg, 58% yield, 87% ee).

[a]o®: +84.4 (c = 0.5, CH2Clz). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 14.3 min (major), 15.3
min (minor).

'H NMR (400MHz, CD:Cl2) 8 7.83 -7.74(m, 2H), 7.45 - 7.42 (m, 1H), 7.32 - 7.17 (m, 5H),
6.63 — 6.50(m, 4H) 5.84 (s, 1H), 4.99(s, 1H), 3.58 (s, 3H) ppm.

3C NMR (100 MHz, CD:Cl2) 8 195.8, 152.6, 139.8, 136.6, 136.2, 135.0, 134.0, 133.5, 130.2,
129.6,129.2, 128.7, 126.9, 115.0,114.7, 63.0, 55.5 ppm.

Note: It's a known compound?.

3r  CoMe
Methyl (S)-4-(1-((4-methoxyphenyl)amino)-2-oxo-2-phenylethyl)benzoate (3r) was
prepared as a light yellow oil according to the General Procedure (eluent: hexanes/
EtOAc = 5:1, 32 mg, 84% yield, 89% ee).
[a]p®: +32.4 (c =1.0, CH2ClLz). HPLC analysis of the product: Daicel CHIRALPAK® OD-
H column; 15% i-PrOH in n-hexane; 1.0 mL/min; retention times: 25.3 min (major),

24.0 min (minor).

2. A. Z. Gonzalez, J. Eksterowicz, M. D. Bartberger, H. P. Beck, J. Canon, A. Chen, D. Chow,
J. Duquette, B. M. Fox, J. S. Fu, X. Huang, J. B. Houze, L. X. Jin, Y. H. Li, Z. H. L1, Y. Ling,
M. C. Lo, A. M. Long, L. R. McGee, J. McIntosh, D. L. McMinn, J. D. Oliner, T. Osgood, Y.
Rew, A.Y. Saiki, P. Shaffer, S. Wortman, P. Yakowec, X. L. Yan, Q. P. Ye, D. Y. Yu, X. N. Zhao,
J. Zhou, S. H. Olson, J. C. Medina and D. Q. Sun, J. Med. Chem., 2014, 57, 2472-2488
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1H NMR (400 MHz, CD:Cl) d 7.90 - 7.83 (m, 4H), 7.50 — 7.35 (m, 5H), 6.63 - 6.53 (m,
4H), 5.98 (s, 1H), 5.14 (br, 1H), 3.74 (s, 1H), 3.59 (s, 3H) ppm.

13C NMR (100 MHz, CD:CL) d 196.7, 166.3, 152.5, 143.2, 139.9, 134.9, 133.7, 130.04,
129.99, 128.8, 128.7, 128.2, 114.9, 114.7, 63.3, 55.5, 52.0 ppm.

HRMS (ESI+) Caled for C2sH=NO: [M+H]': 376.1549, found: 376.1539.

[Spectrum from GWG-53.wifiZ (sample 1) - GWG-53, +TOF MS (50 - 1500) from 0.173 min
55e5 376.1539

3s  CF,
(5)-2-((4-Methoxyphenyl)amino)-1-phenyl-2-(4-(trifluoromethyl) phenyl)ethan-1-
one (3s) was prepared as a light yellow oil according to the General Procedure (eluent:
hexanes/ EtOAc = 5:1, 15 mg, 39% yield, 93% ee).
[a]p®: +80.3 (c = 1.0, CH2Clz). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 16.1 min (major), 17.7
min (minor).
'H NMR (400 MHz, CD:Cl2) 6 7.90 — 7.88 (m, 2H), 7.50 — 7.44 (m, 5H), 7.39 - 7.35 (m,
2H), 6.64 - 6.61 (m, 2H) 6.55 — 6.52 (m, 2H), 6.00 (s, 1H), 5.12 (br, 1H), 3.58 (s, 3H) ppm.
3C NMR (100 MHz, CD2Cl2) d 196.6, 152.6, 142.5, 139.8, 134.8, 133.8, 129.9 (q, }Jcr =32
Hz), 128.85, 128.79, 128.6, 125.9 (q, *Jcr = 4 Hz), 124.0 (q, 'Jcr = 271 Hz), 114.9, 114.8,
63.0, 55.5 ppm.
F NMR (376 MHz, CD:CL2) d —62.9 ppm.
HRMS (ESI+) Caled for C22HioFsNO2 [M+H]*: 386.1368, found: 386.1362.
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(5)-2-((4-Chlorophenyl)amino)-2-(4-fluorophenyl)-1-(naphthalen-2-yl)ethan-1-one
(3t) was prepared as a yellow oil according to the General Procedure (eluent: hexane
/EtOAc =10:1 to 5:1, 29.2 mg, 75% yield, 90% ee).

[a]p®: =31.2 (c = 0.5, CH2Cl2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 5% i-PrOH in n-hexane; 1.0 mL/min; retention times: 12.9 min (major), 14.6
min (minor).

H NMR (300 MHz, acetone-ds) d 8.98 (s, 1H), 8.13 — 8.08 (m, 2H), 7.99 — 7.94 (m, 2H),
7.73 -7.59 (m, 4H), 7.10 - 7.02 (m, 4H), 6.89 — 6.87 (m, 2H), 6.63 (d, ] = 8 Hz, 1H), 6.20
(d, ] =8 Hz, 1H) ppm.

3C NMR (75 MHz, acetone-des) & 197.4, 163.1 (d, YJcr = 244 Hz), 146.5, 136.6, 135.2 (d,
Ycr=3Hz), 133.4, 133.2, 131.8, 131.2 (d, 3Jc¢ = 8 Hz), 130.5, 129.8, 129.50, 129.46, 128.6,
127.9,125.1,122.1, 116.4 (d, }Jcr =22 Hz), 115.8, 61.7 ppm.

F NMR (282 MHz, acetone-ds) d —115.6 ppm.

HRMS (ESI+) Calced for CsHisCIFNO [M+H]*: 390.1061, found: 390.1050.
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(5)-2-(4-Fluorophenyl)-1-(naphthalen-2-yl)-2-(p-tolylamino)ethan-1-one (3u) was
prepared as a yellow oil according to the General Procedure (eluent: hexanes/EtOAc
=10:1 to 5:1, 32.5 mg, 88% yield, 92% ee).

[a]o®: =27.8 (c = 0.5, CH2Cl2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 5% i-PrOH in n-hexane; 1.0 mL/min; retention times: 17.0 min (major), 17.9
min (minor).

H NMR (300 MHz, acetone-ds) 0 8.97 (s, 1H), 8.14 — 8.08 (m, 2H), 8.00 — 7.95 (m, 2H),
7.71-7.61 (m, 4H), 7.07 - 7.01 (m, 2H), 6.91 - 6.88 (m, 2H), 6.78 — 6.75 (m, 2H), 6.59 (s,
1H), 5.81 (br, 1H), 2.13 (s, 3H) ppm.

3C NMR (75 MHz, acetone-ds) d 197.9, 163.1 (d, 'Jcr = 243 Hz), 145.3, 136.6, 135.8 (d,
Yer =3 Hz), 133.51, 133.49, 131.7, 131.2 (d, 3Jcr = 8 Hz), 130.6, 130.3, 129.8, 129.5, 128.7,
127.9,126.9, 125.2, 116.3 (d, }Jcr =22 Hz), 114.8, 62.0, 20.5 ppm.

F NMR (282 MHz, acetone-ds) d —116.1 ppm.

HRMS (ESI+) Caled for CsH2FNO [M+H]*: 370.1607,found: 370.1597.
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(5)-2-((4-(Tert-butyl)phenyl)amino)-2-(4-fluorophenyl)-1-(naphthalen-2-yl)ethan-1-
one (3v) was prepared as a yellow oil according to the General Procedure (eluent:
hexanes/EtOAc = 10:1, 34.5 mg, 84% yield,90% ee).

[a]p®: —16.8 (c = 0.5, CH2Cl2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 5% i-PrOH in n-hexane; 1.0 mL/min; retention times: 11.5 min (major), 21.0
min (minor).

'H NMR (300 MHz, acetone-ds) d 8.97 (s, 1H), 8.14 — 8.08 (m, 2H), 7.99 — 7.94 (m, 2H),
7.73 -7.61 (m, 4H), 7.15 - 7.02 (m, 4H), 6.81 - 6.78 (m, 2H), 6.58 (d, ] = 8 Hz, 1H), 5.86
(d, =8 Hz, 1H), 1.21 (s, 9H) ppm.

3C NMR (75 MHz, acetone-ds) 0 198.0, 163.0 (d, }Jcr = 243 Hz), 145.2, 140.6, 136.6, 135.9
(d, ¥Jcr = 3 Hz), 133.48, 133.46, 131.7, 131.2 (d, *Jc¥ = 8 Hz), 130.6, 129.8, 129.5, 128.6,
127.9,126.5,125.2, 116.3 (d, }Jcr =22 Hz), 114.2, 62.0, 34.3, 31.9 ppm.

F NMR (282 MHz, acetone-ds) 0 —115.9 ppm.

HRMS (CI+) Calcd for C2sH22FNO [M+H]*: 412.2077, found: 412.2072.
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(5)-2-((3,5-Dimethylphenyl)amino)-2-(4-fluorophenyl)-1-(naphthalen-2-yl)ethan-1-
one (3w) was prepared as a yellow oil according to the General Procedure (eluent:
hexanes/EtOAc = 10:1, 34.5 mg, 90% yield, 92% ee).

[a]p®: =26.4 (c = 0.5, CH2Cl2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 5% i-PrOH in n-hexane; 1.0 mL/min; retention times: 12.0 min (major), 11.3
min (minor).

H NMR (300 MHz, acetone-ds) d 8.95 (s, 1H), 8.13 — 8.08 (m, 2H), 7.99 — 7.94 (m, 2H),
7.72-7.60 (m, 4H), 7.07 - 7.01 (m, 2H), 6.61 - 6.58 (d, | =8 Hz, 1H), 6.49 (s, 2H), 6.27 (s,
1H), 5.81 (d, ] = 8 Hz, 1H), 2.13 (s, 6H) ppm.

3C NMR (75 MHz, acetone-ds) © 197.9, 163.0 (d, }Jcr = 243 Hz), 147.5, 139.0, 136.6, 135.9
(d, 4Jcr=3 Hz), 133.5, 133.4, 131.7, 131.1 (d, *Jcr =8 Hz), 130.6, 129.7, 129.4, 128.6, 127.9,
125.2,120.2, 116.3 (d, ?Jcr =22 Hz), 112.6, 61.8, 21.6 ppm.

F NMR (282 MHz, acetone-ds) d —116.0 ppm.

HRMS (ESI+) Caled for C2sH2sFNO [M+H]*: 384.1764, found: 384.1757.
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(5)-2-((2-Fluoro-4-methoxyphenyl)amino)-2-(4-fluorophenyl)-1-(naphthalen-2-
yl)ethan-1-one (3x) was prepared as a yellow oil according to the General Procedure
(eluent: hexanes/EtOAc = 10:1, 23.6 mg, 58% yield, 86% ee).

[a]p®: 9.3 (c = 1.0, CH2ClLz). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 5% i-PrOH in n-hexane; 1.0 mL/min; retention times: 19.6 min (major), 25.3
min (minor).

H NMR (300 MHz, acetone-ds) 0 8.95 (s, 1H), 8.13 — 8.09 (m, 2H), 8.00 — 7.95 (m, 2H),
7.72-7.59 (m, 4H), 7.08 - 7.02 (m, 2H), 6.90 (t, ] =9 Hz 1H), 6.73 — 6.61 (m, 2H), 6.56 —
6.52 (m, 1H), 5.53 — 5.49 (m, 1H), 3.68 (s, 3H) ppm.

3C NMR (75 MHz, acetone-ds) d 197.6, 163.1 (d, !Jcr = 254 Hz), 153.2, 153.070, 153.069
(d, Yer=238 Hz), 136.7, 135.4 (d, *Jcr =3 Hz), 133.3 (d, ¥Jcr =22 Hz), 131.9, 131.1 (d, 3Jc-
r =8 Hz), 130.6, 129.9, 129.5, 129.2 (d, 3Jcr = 12 Hz), 128.7, 128.0, 125.2, 116.5 (d, }Jcr =
22 Hz), 116.0 (d, 3Jct = 5 Hz), 110.2 (d, ¥Jct = 3 Hz), 103.0 (d, ?Jcr = 22 Hz), 62.2, 56.0
ppm.

F NMR (282 MHz, acetone-ds) d —115.6, —133.7 ppm.

HRMS (ESI+) Caled for C2sH20FNO2 [M+H]*: 404.1462, found: 404.1450.

26



(5)-2-(4-Fluorophenyl)-1-(naphthalen-2-yl)-2-(naphthalen-2-ylamino)ethan-1-one
(By) was prepared as a yellow oil according to the General Procedure (eluent:
hexanes/EtOAc =10:1, 29.9 mg, 74% yield, 94% ee).

[a]o®: =4.4 (c = 0.5, CH2CL). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 5% i-PrOH in n-hexane; 1.0 mL/min; retention times: 24.8 min (major), 21.8
min (minor).

'H NMR (400 MHz, acetone-ds) 6 9.02 (s, 1H), 8.15 - 8.12 (m, 2H), 8.01 — 7.95 (m, 2H),
7.81-7.77 (m, 2H), 7.69 — 7.51 (m, 5H), 7.31 - 7.26 (m, 2H), 7.15 - 7.04 (m, 4H), 6.77 (d,
J=8Hz, 1H), 6.31 (d, ] =7 Hz, 1H) ppm.

3C NMR (100 MHz, acetone-ds) 6 197.6, 163.1 (d, Jcr = 243 Hz), 145.4, 136.7, 136.1,
135.5 (d, ¥Jer=3 Hz), 133.5, 133.4, 131.8, 131.3 (d, 3Jcr = 8 Hz), 130.6, 129.8, 129.6, 129.5,
128.7, 128.6,128.4, 128.0, 126.9, 126.6, 125.2, 122.7, 119.6, 116.4 (d, ?Jcr = 22 Hz), 106.2,
61.9 ppm.

F NMR (282 MHz, acetone-ds) o —115.8 ppm.

HRMS (ESI+) Calcd for CsH21FNO [M+H]*: 406.1607, found: 406.1597.
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(5)-2-(4-Fluorophenyl)-2-(naphthalen-1-ylamino)-1-(naphthalen-2-yl)ethan-1-one
(3z) was prepared as a yellow oil according to the General Procedure (eluent:
hexanes/EtOAc = 10:1, 26.3 mg, 65% yield, 88% ee).

[a]o®: =95.4 (c = 0.5, CH2Clz2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 5% i-PrOH in n-hexane; 1.0 mL/min; retention times: 18.6 min (major), 15.2
min (minor).

'H NMR (300 MHz, acetone-ds) d 9.05 (s, 1H), 8.23 — 8.13 (m, 3H), 8.02 — 7.95 (m, 2H),
7.83 -7.79 (m, 3H), 7.70 - 7.60 (m, 2H), 7.55 — 7.45 (m, 2H), 7.23 — 7.21 (m, 2H), 7.08 -
7.02 (m, 2H), 6.80 — 6.75 (m, 2H, overlap with the proton of NH), 6.62 (d, ] =7 Hz, 1H)
ppm.

3C NMR (75 MHz, acetone-ds) 0 197.8, 163.1 (d, 'Jcr = 244 Hz), 142.2,136.7, 135.4, 135.3
(d, ¥Jcr=3 Hz), 133.5,133.2, 131.9, 131.3 (d, 3Jcr =8 Hz), 130.6, 129.8, 129.5, 129.3, 128.7,
127.9, 127.2, 126.6, 125.6, 125.2, 124.6, 121.3, 118.3, 116.4 (d, ?Jcx = 22 Hz), 106.5, 61.9
ppm.

F NMR (282 MHz, acetone-ds) d —115.7 ppm

HRMS (ESI+) Calcd for CasH:1FNO [M+H]*: 406.1607, found: 406.1599.
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(S)-2-(4-Fluorophenyl)-1-(naphthalen-2-yl)-2-(phenylamino)ethan-1-one (3za) was
prepared as a yellow oil according to the General Procedure (eluent: hexanes/EtOAc
=10:1, 20.2 mg, 57% yield, 92% ee).

[a]p®: =35.8 (c = 1.0, CH2Cl2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 5% i-PrOH in n-hexane; 1.0 mL/min; retention times: 18.8 min (major), 17.4
min (minor).

'H NMR (400 MHz, acetone-ds) d 8.98 (s, 1H), 8.14 — 8.09 (m, 2H), 8.00 — 7.95 (m, 2H),
7.72-7.60 (m, 4H), 7.10 - 7.03 (m, 4H), 6.85 (d, ] =8 Hz, 2H), 6.62 — 6.58 (m, 2H, overlap
with proton of NH), 5.99 (d, ] =7 Hz, 1H) ppm.

3C NMR (100 MHz, acetone-ds) 0 196.9, 162.2 (d, Jcr = 243 Hz), 146.7, 135.7, 134.8 (d,
Yer =3 Hz), 132.6, 132.5, 130.9, 130.3 (d, 3Jcr = 8 Hz), 129.7, 128.9 (two carbon), 128.6,
127.7,127.0, 124.3, 117.2, 115.4 (d, ?Jc¢ =22 Hz), 113.6, 60.8 ppm.

F NMR (376 MHz, acetone-ds) d —115.9 ppm

HRMS (ESI+) Caled for CasH1sFNO [M+H]*: 356.1451, found: 356.1444.
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V. Some Unsuccessful Examples

o}
Ar?
Ar! & +
—Me
ST
0% ® Me

ArNH,

The optimized conditions

(a) No desired products 3 could be detected or 3 was isolated in very low yields.

(o}
A!k/Arz
.

NHAr

coumarin derived sulfoxonium ylide
no reaction

F
no reaction

H
Cl. @l

Heteroaromatic amines

(o]
H
N N
‘ A
U O
O OMe

(o}

H ;
O OMe !

<20% isolated yield

ee: N.D.
S
H
N N
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F
no reaction

6] (e}
H H
I O OMe I O OMe

<20% isolated yield

ee: N.D.

Alkyl amines

o o

H

“OO ;NHB” “t‘ ‘N
F F

no reaction

<20% isolated yield

ee: N.D.

no reaction

3
o
NN
L Ly
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F

no reaction

Iy
F
no reaction
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(b) We failed to prepare the following sulfoxonium ylides.

i
s o

—~Me
Ar! Cl  THF, reflux to rt S Me CHGCN, reflux O//(SD\MS

NN 2
(S o o 1 NG AT
| tBUOK MH Ar2Br, XPhos, Pd,(dba)s, Cs,C05 AT
I — A _
A SMe

1

sulfoxonium ylides bearing heteroaromatic rings

VI. The Procedure for Synthetic Transformation

4a was prepared based on the reported procedure:?

(1R,2S)-2-amino-1,2-diphenylethan-1-0l (4a) was prepared from 3a (95.2 mg, 0.3
mmol, 1.0 equiv) as a light-yellow solid (eluent: hexanes/EtOAc =10:1 to 5:1, 41.6 mg,
65% yield, 99% ee after recrystallization).

[a]p®: =17.4 (c = 0.4, CH2Cl2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 20% i-PrOH in n-hexane; 1.0 mL/min; retention times: 10.8 min (major), 10.2

min (minor).

3 J. Wang, X. Lin, P.-L. Shao, J. Song, J. Wen, and X. Zhang, ACS Catal., 2021, 11,
12729-12735
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H NMR (300 MHz, CDCls) 7.30 — 7.20 (m, 10H), 4.72 (d, ] =6 Hz, 2H), 4.14 (d, =6 Hz
2H), 1.60 (br, 3H) ppm.

3C NMR (75 MHz, CDCls) d 141.5, 140.7, 128.3, 128.2, 127.8, 127.7, 127.6, 127.0, 78.4,
61.9 ppm.

It's a known compound.3

General procedure for synthesis of 1,2-aminoalcohol bearing different aryl groups:
(1) To a solution of selected enantioenriched amino ketone 3 (0.3 mmol) and Boc20O
(131 mg, 0.6 mmol, 2.0 equiv) in CHsCN (5.0 mL) was added the aqueous solution of
Ce(NH4)2(NOs)s (CAN) (657.9 mg, 1.2 mmol, 4.0 equiv in 3 mL H20) at 0 °C. Upon
addition of CAN, the color of the reaction mixture suddenly becomes dark brown, and
then gradually turned to light brown during reaction. After being stirred at the same
temperature for 12 h, the reaction mixture was diluted with diethyl ether (10 mL) and
washed with NaHCOs. The aqueous layer was extracted with diethyl ether (3*10 mL).
The combined organic layers were dried over anhydrous Na2SOs, filtered, and
concentrated. The residue was directly used for next step without further purification.
(2) The residue was dissolved in EtOH (5 mL), and cooled to —10 °C. Then, NaBHa (68.1
mg, 6.0 equiv refers to the amount of aminoketone 3) was added in one-partition. The
reaction mixture was stirred at the same temperature for 4 h, then quenched with slow
addition of NH4Cl (5 mL). The resulted mixture was extracted with DCM (3*10 mL),
the combined organic layers were dried over anhydrous Na:SOs, filtered, and
concentrated in vacuo. The residue was subjected to flash column chromatography on
silica gel (eluent: hexanes/EtOAc = 10:1 to 5:1) to afford the desired the product a

colorless solid.
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4m

(1R,25)-2-amino-2-(4-fluorophenyl)-1-(naphthalen-2-yl)ethan-1-o0l (4m) was
prepared as a colorless solid from 3m (115.6 mg, 0.3 mmol, 1.0 equiv) according to the
General Procedure (eluent: hexanes/EtOAc =10:1 to 5:1, 41.2 mg, 36% yield, 89% ee).
[a]p®: =71.112 (c = 0.18, CH2Clz2). HPLC analysis of the product: Daicel CHIRALPAK®
IC column; 10% i-PrOH in n-hexane; 1.0 mL/min; retention times: 7.8 min (major), 9.2
min (minor).

'H NMR (400 MHz, DMSO-ds) 7.87 — 7.80 (m, 4H), 7.52 — 7.44 (m, 3H), 7.36 — 7.33 (m,
3H), 7.10 - 7.06 (m, 2H), 5.50 (d, ] = 5 Hz, 1H), 4.83 — 4.80 (m, 1H), 4.72 — 4.67 (m, 1H),
1.11 (s, 9H) ppm.

13C NMR (100 MHz, DMSO-ds) 8 161.6 (d, }Jcr = 240 Hz), 155.0, 141.3, 138.1 (d, ¥Jcr=3
Hz), 133.0, 132.8, 130.4 (d, ’Jcr = 8 Hz), 128.1, 128.0, 127.4, 126.3, 126.1, 125.7, 114.7 (d,
?Jcr=21Hz), 78.2,75.7, 59.8, 28.4 ppm.

F NMR (376 MHz, DMSO-d¢) o —116.4 ppm.

HRMS (ESI+) Calcd for C2sH2sFNOs [M+H]*: 382.1818, found: 382.1815.

[Spectrum from ZY-2-37 vaiZ (sample 1) - ZY-2-37. <TOF WS (100 - T500] from U.250 mn
1.05¢6

M08 1075

1.00e6

27091 |/

162 0288
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Tert-butyl((1S,2R)-2-(3-chlorophenyl)-1-(4-chlorophenyl)-2-hydroxyethyl)
carbamate (4q) was prepared as a light-yellow oil from 3q (115.6 mg, 0.3 mmol, 1.0
equiv) according to the General Procedure (eluent: hexanes/EtOAc =10:1, 26.4 mg, 23%
yield, 85% ee).

[a]p®: =33.0 (c = 0.2, CH2Cl2). HPLC analysis of the product: Daicel CHIRALPAK® IC
column; 5% i-PrOH in n-hexane; 1.0 mL/min; retention times: 6.9 min (major), 8.4 min
(minor).

'H NMR (400 MHz, DMSO) 7.42 — 7.25 (m, 8H), 5.53 (d, ] =5 Hz, 1H), 4.63 — 4.51 (m,
2H), 3.36 (s, 1H), 1.21 (s, 9H) ppm.

3C NMR (100 MHz, DMSO)  154.9, 146.3, 140.8, 132.7, 131.8, 130.4, 129.9, 128.0, 127 4,
127.3,126.1, 78.3, 74.9, 59.8, 28.5 ppm.

HRMS (ESI+) Calcd for CioH22CL.NOs [M+H]*: 382.0977, found: 382.0979.

Spectrum from ZY-2-55 wiZ (sample 1) - ZY-2-55. +TOF WS (100 - Y500] from 0252 min

1166 3080234

1.0e6

209.0276
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VII.  Mechanistic Study

Kinetic isotope effect (KIE)

F
(0]
0 o o]
)-B5 (10 mol %)

OO DCM-d, OO N
0°C, 120 h (DH | ™,
2i-d; 2i-d, Knlkp = 1.0 3w-D 7
(0.5 mmol) (0.5 mmol)

(0.1 mmol) F

At room temperature, to a solution of (S)-B5 (5.6 mg, 10 mol%), aniline-d5 (49.1 mg,
0.5 mmol, 5.0 equiv), and aniline-d7 (50.1 mg, 5.0 mmol, 5.0 equiv) in CD2Cl2 (0.25 mL).
The resulted solution was cooled to 0 °C, and then addition of the solution of
sulfonium ylide 1a (0.1 mmol, 34 mg, 1.0 equiv, in 0.25 mL CD:Cl2) in one portion. The
reaction mixture was stirred at 0 °C until full conversion of 1m (~120 h). The mixture
was transferred to an NMR tube for analysis, which indicated 50% D-incorporation at

the a-position in the 3w product.

The reversible protonation:

Ar = 2-Naphthyl
(S)-B5
entry (5)-B5:1m d (P NMR) ppm the plot
1 1:0 -11.06
2 1:0.5 -11.96
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1:1

-12.70

(S)-B5:1m = 1:1

(S)-B5:1m = 1:0.5

(S)B5:1m = 1:0

The absolute stereochemistry of the product derivative 3m was determined by X-ray
crystallography. The X-ray
Crystallographic Data Center (2219238). The stereochemistry of other products was
assumed by analogy.

The single crystal of compound 3m was obtained by slow evaporation of its solution

The Stereochemistry of Product

data have been deposited at the

in hexanes/EtOAc (20:1) at 0 °C.

CGT-

Table 1. Crystal data and structure refinement for 3m.

Identification code

Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

3m

CasH20FNO-
385.42

293(2) K
1.54178 A
Monoclinic

P21
a=10.7905(3) A
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b = 6.0625(2) A B=107.9640(10)°

c=15.4957(4) A y=90%
Volume 964.27(5) A3
4 2
Density (calculated) 1.327 Mg/m3
Absorption coefficient 0.734 mm-!
F(000) 404
Crystal size 0.200 x 0.160 x 0.120 mm3
Theta range for data collection 4.307 to 67.953<
Index ranges -12<=h<=12, -6<=k<=7, -18<=I<=16
Reflections collected 15778
Independent reflections 3354 [R(int) = 0.0381]
Completeness to theta = 67.679° 96.4 %
Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7533 and 0.4911
Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 3354 /17264
Goodness-of-fit on F2 1.045
Final R indices [I>2sigma(l)] R1=0.0321, wR2 = 0.0867
R indices (all data) R1=0.0326, wR2 = 0.0873
Absolute structure parameter 0.04(6)
Extinction coefficient 0.031(8)
Largest diff. peak and hole 0.146 and -0.125 e. A3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for 3m. U(eq) is defined as one third of the trace of the orthogonalized U'l tensor.

X y z U(eq)
F(1) 10517(2) 2256(4) 9597(1) 88(1)
0(1) 5716(2) 1732(3) 5550(1) 64(1)
0(2) 2851(2) 6732(4) 9456(1) 72(1)
N(1) 4927(2) 3825(4) 6784(1) 56(1)
C(1) 7287(2) 3419(3) 4585(1) 41(1)
C(2) 8083(2) 4301(3) 4093(1) 40(1)
C@3) 8336(2) 3150(4) 3375(1) 48(1)
C(4) 9113(2) 4048(4) 2919(2) 55(1)
C(5) 9690(2) 6129(4) 3168(2) 54(1)
C(6) 9463(2) 7290(4) 3851(1) 48(1)
C(7) 8645(2) 6428(3) 4333(1) 41(1)
C(8) 8359(2) 7603(3) 5033(1) 45(1)
C(9) 7586(2) 6720(3) 5491(1) 45(1)
C(10) 7053(2) 4569(3) 5285(1) 40(1)
C(11) 6242(2) 3495(4) 5788(1) 45(1)
C(12) 6128(2) 4568(4) 6658(1) 45(1)
C(13) 7333(2) 3963(3) 7449(1) 43(1)
C(14) 8353(2) 5430(4) 7794(2) 50(1)
C(15) 9430(2) 4865(5) 8520(2) 57(1)
C(16) 9468(2) 2819(5) 8888(2) 58(1)
C(17) 8488(3) 1318(4) 8575(2) 64(1)
C(18) 7421(2) 1901(4) 7849(2) 56(1)
C(19) 4516(2) 4554(4) 7505(1) 43(1)
C(20) 4932(2) 6517(4) 7961(2) 51(1)
C(21) 4418(2) 7289(4) 8622(2) 51(1)
C(22) 3469(2) 6091(4) 8837(1) 50(1)
C(23) 3073(2) 4097(4) 8410(1) 50(1)
C(24) 3591(2) 3322(4) 7760(1) 46(1)
C(25) 3285(3) 8686(5) 9951(2) 75(1)
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Table 3. Bond lengths [A] and angles [ for 3m.

F(1)-C(16)
0(1)-C(11)
0(2)-C(22)
0(2)-C(25)
N(1)-C(19)
N(1)-C(12)
N(1)-H(1)
C(1)-C(10)
C(1)-C(2)
C(1)-H(1A)
C(2)-C(3)
C(2)-C(7)
C(3)-C(4)
C(3)-H(Q)
C(4)-C(5)
C(4)-H(4)
C(5)-C(6)
C(5)-H(5)
C(6)-C(7)
C(6)-H(6)
C(7)-C(8)
C(8)-C(9)
C(8)-H(8)
C(9)-C(10)
C(9)-H(9)
C(10)-C(11)
C(11)-C(12)
C(12)-C(13)
C(12)-H(12)
C(13)-C(18)
C(13)-C(14)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)

1.356(3)
1.213(3)
1.382(3)
1.411(3)
1.395(3)
1.441(2)
0.8600
1.376(3)
1.417(3)
0.9300
1.410(3)
1.425(3)
1.365(3)
0.9300
1.407(4)
0.9300
1.355(3)
0.9300
1.421(3)
0.9300
1.409(3)
1.361(3)
0.9300
1.421(3)
0.9300
1.489(3)
1.535(3)
1.532(3)
0.9800
1.385(3)
1.388(3)
1.388(3)
0.9300
1.360(4)
0.9300
1.365(4)
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C(17)-C(18)
C(17)-H(17)
C(18)-H(18)
C(19)-C(20)
C(19)-C(24)
C(20)-C(21)
C(20)-H(20)
C(21)-C(22)
C(21)-H(21)
C(22)-C(23)
C(23)-C(24)
C(23)-H(23)
C(24)-H(24)
C(25)-H(25A)
C(25)-H(25B)
C(25)-H(25C)

C(22)-0(2)-C(25)
C(19)-N(1)-C(12)

C(19)-N(1)-H(1)
C(12)-N(1)-H(1)
C(10)-C(1)-C(2)

C(10)-C(1)-H(1A)
C(2)-C(1)-H(1A)

C(3)-C(2)-C(1)
C(3)-C(2)-C(7)
C(1)-C(2)-C(7)
C(4)-C(3)-C(2)
C(4)-C(3)-H(3)
C(2)-C(3)-H(3)
C(3)-C(4)-C(5)
C(3)-C(4)-H(4)
C(5)-C(4)-H(4)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5)
C(4)-C(5)-H(5)
C(5)-C(6)-C(7)
C(5)-C(6)-H(6)

1.385(3)
0.9300
0.9300
1.387(3)
1.398(3)
1.388(3)
0.9300
1.377(3)
0.9300
1.381(3)
1.376(3)
0.9300
0.9300
0.9600
0.9600
0.9600

117.60(19)
122.05(17)
119.0
119.0
121.43(17)
119.3
119.3
122.34(18)
118.90(18)
118.75(17)
120.7(2)
119.6
119.6
120.4(2)
119.8
119.8
120.6(2)
119.7
119.7
120.7(2)
119.6
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C(7)-C(6)-H(6)
C(8)-C(7)-C(6)
C(8)-C(7)-C(2)
C(6)-C(7)-C(2)
C(9)-C(8)-C(7)
C(9)-C(8)-H(8)
C(7)-C(8)-H(8)
C(8)-C(9)-C(10)
C(8)-C(9)-H(9)
C(10)-C(9)-H(9)
C(1)-C(10)-C(9)
C(1)-C(10)-C(11)
C(9)-C(10)-C(11)
0(1)-C(11)-C(10)
0(1)-C(11)-C(12)
C(10)-C(11)-C(12)
N(1)-C(12)-C(13)
N(1)-C(12)-C(11)
C(13)-C(12)-C(11)
N(1)-C(12)-H(12)
C(13)-C(12)-H(12)
C(11)-C(12)-H(12)
C(18)-C(13)-C(14)
C(18)-C(13)-C(12)
C(14)-C(13)-C(12)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14)
C(13)-C(14)-H(14)
C(16)-C(15)-C(14)
C(16)-C(15)-H(15)
C(14)-C(15)-H(15)
F(1)-C(16)-C(15)
F(1)-C(16)-C(17)
C(15)-C(16)-C(17)
C(16)-C(17)-C(18)
C(16)-C(17)-H(17)
C(18)-C(17)-H(17)
C(17)-C(18)-C(13)

119.6
122.55(19)
118.80(17)
118.65(18)
121.17(18)
119.4
119.4
120.94(18)
1195
1195
118.83(18)
118.12(17)
123.05(17)
121.44(18)
118.88(19)
119.58(17)
113.20(17)
107.80(16)
108.83(16)
109.0
109.0
109.0
118.0(2)
119.88(18)
122.12(19)
121.3(2)
119.3
119.3
118.3(2)
120.8
120.8
118.6(2)
118.8(2)
122.6(2)
118.5(2)
120.8
120.8
121.3(2)
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C(17)-C(18)-H(18) 119.4

C(13)-C(18)-H(18) 119.4
C(20)-C(19)-N(1) 123.22(19)
C(20)-C(19)-C(24) 117.46(19)
N(1)-C(19)-C(24) 119.24(19)
C(19)-C(20)-C(21) 121.73(19)
C(19)-C(20)-H(20) 119.1
C(21)-C(20)-H(20) 119.1
C(22)-C(21)-C(20) 119.8(2)
C(22)-C(21)-H(21) 120.1
C(20)-C(21)-H(21) 120.1
C(21)-C(22)-0(2) 125.0(2)
C(21)-C(22)-C(23) 119.30(19)
0(2)-C(22)-C(23) 115.72(19)
C(24)-C(23)-C(22) 120.90(18)
C(24)-C(23)-H(23) 1195
C(22)-C(23)-H(23) 1195
C(23)-C(24)-C(19) 120.76(19)
C(23)-C(24)-H(24) 119.6
C(19)-C(24)-H(24) 119.6
0(2)-C(25)-H(25A) 109.5
0(2)-C(25)-H(25B) 109.5
H(25A)-C(25)-H(25B) 109.5
0(2)-C(25)-H(25C) 109.5
H(25A)-C(25)-H(25C) 109.5
H(25B)-C(25)-H(25C) 109.5

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x 103) for 3m. The anisotropic

displacement factor exponent takes the form: -2n2[ h2 a*2Ull + ... + 2 hk a* b* U12]

Ull U22 U33 U23 U13 U12
F(1) 82(1) 111(2) 59(1) 16(1) 2(1) 15(1)
o(1) 72(1) 59(1) 71(1) -22(1) 35(1) -26(1)
0(2) 75(1) 86(1) 69(1) -22(1) 43(1) -21(1)
N(1) 43(1) 69(1) 61(1) -20(1) 24(1) -16(1)
c(1) 39(1) 36(1) 43(1) -3(1) 7(1) -1(1)
c(2) 36(1) 41(1) 38(1) 1(1) 5(1) 3(1)
c@) 47(1) 49(1) 47(1) -7(1) 12(1) 2(1)
c() 50(1) 70(2) 47(1) -3(1) 17(1) 8(1)
C(5) 46(1) 66(1) 49(1) 11(1) 16(1) 2(1)
C(6) 44(1) 50(1) 47(1) 11(1) 9(1) -1(1)
c(7) 39(1) 40(1) 38(1) 4(1) 4(1) 2(1)
Cc(8) 48(1) 37(1) 44(1) -2(1) 7(1) -5(1)
C(9) 51(1) 41(1) 42(1) -6(1) 13(1) -1(1)
C(10) 37(1) 41(1) 41(1) -2(1) 9(1) 2(1)
C(11) 40(1) 46(1) 48(1) -6(1) 13(1) -4(1)
C(12) 40(1) 46(1) 52(1) -5(1) 19(1) -5(1)
C(13) 45(1) 44(1) 44(1) -6(1) 20(1) -2(1)
C(14) 51(1) 49(1) 50(1) -2(1) 17(1) -8(1)
C(15) 53(1) 70(2) 46(1) -6(1) 13(1) -11(1)
C(16) 58(1) 71(2) 43(1) 2(1) 14(1) 9(1)
C(17) 82(2) 51(1) 62(1) 8(1) 25(1) 7(1)
C(18) 62(1) 49(1) 59(1) -1(1) 19(1) -10(1)
C(19) 36(1) 49(1) 46(1) -1(1) 12(1) 0(1)
C(20) 45(1) 52(1) 63(1) -6(1) 26(1) -10(1)
C(21) 53(1) 48(1) 56(1) -9(1) 20(1) -7(1)
C(22) 46(1) 61(1) 44(1) 0(1) 16(1) -1(1)
C(23) 45(1) 59(1) 48(1) 4(1) 18(1) -11(1)
C(24) 42(1) 45(1) 48(1) -1(1) 10(1) -6(1)
C(25) 87(2) 76(2) 71(2) -16(1) 40(1) -6(1)
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Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3)

for 3m.
X y z U(eq)

H(1) 4448 2903 6402 67
H(1A) 6916 2032 4432 49
H(3) 7971 1764 3210 58
H(4) 9260 3281 2440 66
H(5) 10233 6711 2862 64
H(6) 9847 8668 4005 58
H(8) 8704 9008 5184 54
H(9) 7404 7535 5946 54
H(12) 6094 6174 6581 54
H(14) 8315 6820 7533 59
H(15) 10108 5859 8749 68
H(17) 8536 -64 8844 77
H(18) 6750 890 7626 68
H(20) 5571 7339 7820 62
H(21) 4714 8610 8920 62
H(23) 2448 3266 8564 60
H(24) 3324 1963 7488 55
H(25A) 3217 9894 9538 112
H(25B) 4177 8514 10317 112
H(25C) 2757 8981 10336 112
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Table 6. Torsion angles [q] for 3m.

C(10)-C(1)-C(2)-C(3) 179.92(17)
C(10)-C(1)-C(2)-C(7) -0.1(3)
C(1)-C(2)-C(3)-C(4) -179.70(18)
C(7)-C(2)-C(3)-C(4) 0.3(3)
C(2)-C(3)-C(4)-C(5) 1.0(3)
C(3)-C(4)-C(5)-C(6) -1.4(3)
C(4)-C(5)-C(6)-C(7) 0.5(3)
C(5)-C(6)-C(7)-C(8) -178.47(18)
C(5)-C(6)-C(7)-C(2) 0.9(3)
C(3)-C(2)-C(7)-C(8) 178.11(17)
C(1)-C(2)-C(7)-C(8) -1.9(2)
C(3)-C(2)-C(7)-C(6) -1.3(3)
C(1)-C(2)-C(7)-C(6) 178.76(16)
C(6)-C(7)-C(8)-C(9) -179.06(18)
C(2)-C(7)-C(8)-C(9) 1.6(3)
C(7)-C(8)-C(9)-C(10) 0.7(3)
C(2)-C(1)-C(10)-C(9) 2.3(3)
C(2)-C(1)-C(10)-C(11) -178.02(16)
C(8)-C(9)-C(10)-C(1) -2.6(3)
C(8)-C(9)-C(10)-C(11) 177.72(18)
C(1)-C(10)-C(11)-O(1) -5.6(3)
C(9)-C(10)-C(11)-O(1) 174.0(2)
C(1)-C(10)-C(11)-C(12) 170.92(17)
C(9)-C(10)-C(11)-C(12) -9.4(3)
C(19)-N(1)-C(12)-C(13) 61.4(3)
C(19)-N(1)-C(12)-C(11) -178.2(2)
0(1)-C(11)-C(12)-N(1) -27.7(3)
C(10)-C(11)-C(12)-N(1) 155.73(18)
0(1)-C(11)-C(12)-C(13) 95.5(2)
C(10)-C(11)-C(12)-C(13) -81.1(2)
N(1)-C(12)-C(13)-C(18) 41.3(3)
C(11)-C(12)-C(13)-C(18) -78.6(2)
N(1)-C(12)-C(13)-C(14) -138.0(2)
C(11)-C(12)-C(13)-C(14) 102.1(2)
C(18)-C(13)-C(14)-C(15) -0.2(3)
C(12)-C(13)-C(14)-C(15) 179.04(19)
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C(13)-C(14)-C(15)-C(16)
C(14)-C(15)-C(16)-F(1)
C(14)-C(15)-C(16)-C(17)
F(1)-C(16)-C(17)-C(18)
C(15)-C(16)-C(17)-C(18)
C(16)-C(17)-C(18)-C(13)
C(14)-C(13)-C(18)-C(17)
C(12)-C(13)-C(18)-C(17)
C(12)-N(1)-C(19)-C(20)
C(12)-N(1)-C(19)-C(24)
N(1)-C(19)-C(20)-C(21)
C(24)-C(19)-C(20)-C(21)
C(19)-C(20)-C(21)-C(22)
C(20)-C(21)-C(22)-0(2)
C(20)-C(21)-C(22)-C(23)
C(25)-0(2)-C(22)-C(21)
C(25)-0(2)-C(22)-C(23)
C(21)-C(22)-C(23)-C(24)
0(2)-C(22)-C(23)-C(24)
C(22)-C(23)-C(24)-C(19)
C(20)-C(19)-C(24)-C(23)
N(1)-C(19)-C(24)-C(23)

0.3(3)
180.0(2)
-0.5(4)
-179.9(2)
0.6(4)
-0.6(4)
0.4(3)
-178.9(2)
22.9(3)
-160.4(2)
174.2(2)
-2.5(3)
-0.1(3)
-177.4(2)
2.1(3)
-4.5(4)
175.9(2)
-1.5(3)
178.0(2)
-1.1(3)
3.1(3)

-173.79(19)

Symmetry transformations used to generate equivalent atoms:
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3a, HPLC conditions: Daicel CHIRALPAK® OD-H column; 10% i-PrOH in n-hexane;
1.0 mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-08 08-10-12\2Y-RAC-1.D)

mAU 3 5
3004 -
250 3 S
200 &
150
100
50
0 .
— T T T T T T T — T T T 1 T 1 I T I T T
10 12 14 16 18 20 22 24 25 28 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 15.057 VB 0.3513 7775.93848 341.05212 49.6209
2 24.854 BB 0.6368 7894.74951 190.76564 50.3791
0
H
SPQSN
‘ OMe
3a
racemic
DAD1 C, Sig=254 2 Ref=off (20191015 2022-07-08 08-10-12ZY-A D)
0 2
350 5
300 5
250
2004
150 4 ~
100 3 3
50 &
04 T T
— 7 I I I I I
10 12 14 16 18 20 22 24 26 28 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 15.031 BB 0.3508 1.00167¢4 441.26749 90.3332
2 25.037 BB 0.5979 1071.90906 26.72767 9.6668
o}
H
P QSN
O OMe
3a
enantioenriched
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3b, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane;

1.0 mL/min, A =254 nm.

mAU 3

@

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-08 08-10-12\ZY-RAC-2-1.D)

1203 S o
100
804
60
404
20
04
T T T T T T T
16 18 20 22 24 26 28 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 20.559 BB 0.4772 4454.99951 143.88319 50.4233
2 23.892 BB 0.5683 4380.19775 118.20825 49.5767
QK
PP
'III/J;ii_ OMe
Ph
3b
racemic
DAD1 C, Sig=254 4 Ref=off (20191015 2022-07-09 08-21-28\ZY-B.D)
mAU ] T}
400 S
300
200
1003 %
0] ;
T T T T T T T T T T
16 18 20 22 24 26 28 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 20.965 BB 0.4791 1.40769¢4 454.83563 91.5252
2 24.474 BB 0.5843 1303.45642 33.62487 8.4748

Q@
(I roL
Eiln OMe
Ph

3b

enantioenriched
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3¢, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254 4 Ref=off (20191015 2022-07-10 09-39-51\zy-1-29-5-rac-5.D)
mAU > 8
200 '
150
1oo—§
50
10 12 14 16 18 20 2 24 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 16.559 BB 0.3916 6229.21338 24422531 49.8152
2 18.203 BB 0.4405 6275.42041 220.21399 50.1848
Qo
XL
[illm OMe
I
Ph
3c
racemic
DAD1 C, Sig=254 4 Ref=off (20191015 2022-07-10 09-39-51\zy-1-26-enantioenriched.D)
mAU N
700
800 i
500
400
300 -
200 2
100 e
0
I T T T T T T
10 12 14 16 18 20 22 min]
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 16.612 BV 0.3913 1.98458e4 784.07031 91.4936
2 18.309 VB 0.4517 1845.11768 63.36763 8.5064
Q H

I
Ph
3c

enantioenriched
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3d, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-10 09-39-51\zy-1-29-4-rac-1.D)

mAU—; b §
3003 = s
250
200
150
100
50
0 :
14 16 18 20 2 24 mir
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 16.859 BB 0.3466 7876.24414 352.59164 49.3935
2 19.922 BB 0.4225 8069.67383 295.59326 50.6065
Q
SHQe
‘ OMe
Me
3d
racemic
DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-10 09-39-51\zy-1-25-enantioenriched.D)
00 B
600 T
500
4003
3004 ©
200 &
1003 2
0
14 16 18 20 2 24 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 16.827 BB 0.3478 1.73465¢4 773.08997 91.2318
2 19.956 BB 0.4269 1667.15039 59.14516 8.7682

Oy
PPAL!
‘ OMe
Me
3d

enantioenriched

50




3e, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0
mL/min, A =254 nm.

mAU 3

=}

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-14 21-55-54\zy-1-59rac.D)

350 §
3004
250 =
200 =
150 =
100 3
503
0
10 1[1 1l2 1[3 1I4 1|5 135 11? 118 1]9 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 14.298 BB 0.2828 6940.29541 380.57504 48.6680
2 15.808 BB 0.3299 7320.18555 339.07407 51.3320
Q@ H
P 0!
'III/J;iih OMe
F
3e
racemic
DADT C, 5ig=254 4 Ref=off (20191015 2022-07-14 21-55-54\zy-1-55.D)
500
400
300
200 0
100 E
o : ‘ —
10 1l1 1[2 1['5 1I4 1I5 1%3 1]7 1] 1]9 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 14.236 BB 0.2823 1.00147¢4 550.36304 93.4765
2 15.795 BB 0.3274 698.89441 33.22435 6.5235
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Qo
CrrL
O OMe
F
3e

enantioenriched



3f, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0
mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-10 09-39-51\zy-1-46-rac-1.D)

400—§
3503
300
200
1503
1003
504
0- : : : : : :
10 1l1 1L2 117 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 13.941 BB 0.2841 8125.21680 442.67456 49.7651
2 15.409 BB 0.3258 8201.91992 389.25922 50.2349
Q H
o1
OMe
cl
racemic
DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-10 09-39-51\zy-1-42-enantioenriched.D)
mAU =]
600 3 =
500
400
300 3
200 @
100 s
0 —
T T T T T ™ ™ T T T
10 1 12 13 14 15 16 17 18 19 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 13.909 BB 0.2856 1.25139¢4 683.54022 93.5875
2 15.418 BB 0.3280 857.44379 40.33133 6.4125
Q H
O e
OMe
Cl
enantioenriched
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3g, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-10 09-39-51\zy-1-45-rac-1.D)

mAU_i
350
300
2504
200
150 3
1004
50
10 1I1 1‘2 1I3 1I8 1‘9 mir:
Peak RetTime[min] Type Width[min] | AreaJmAu*s] | HeightfmAU] Area[%]
1 14.484 BB 0.2982 7742.84082 402.84247 49.9453
2 16.004 BB 0.3410 7759.79639 349.55884 50.0547
2 K
PP Q0!
OMe
Br
39
racemic
DAD1 C, Sig=254,4 Ref=0ff (20191015 2022-07-10 09-39-51\zy-1-41-enantioenriched.D)
mAU =
500 - A
400
300
2003 2
100 ¢
0 e
LA L L B SO S B S B SO R B L Y L L L) S L) L | LA L L
10 11 12 13 14 15 16 17 18 19 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 14.481 BB 0.3003 1.13652¢4 586.02698 93.0116
2 16.055 BB 0.3487 853.91681 37.35254 6.9884
QK
SPY St
OMe
Br
39
enantioenriched

53



3h, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-14 21-55-54\zy-1-58rac.D)

mAU = 2
300 ©
250
200
150
100
50
0 R : —
1b I 1[1 I 1I2 ‘ 1[3 I 1I4 ‘I 1|5 I 116 I 11? 1]8 1]9I ‘ min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 13.087 BB 0.2669 5725.53516 332.44357 49.1639
2 14.858 BB 0.3158 5920.27393 290.50995 50.8361
? H
SPQ0!
‘ OMe
Br
3h
racemic
DAD1 C, Sig=254,4 Ref=0off (20191015 2022-07-14 21-55-54\zy-1-54.D)
mAU
400—?
300
200 .
100 ©
0 - :
L S A L T T 1 T T T Tt
10 11 12 13 14 15 16 17 18 19 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 12.986 BB 0.2629 8895.15918 521.78088 93.6458
2 14.783 BB 0.3203 603.57068 29.06090 6.3542
(0}

3h

enantioenriched
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3i, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-14 21-55-! 54\zy 1-60rac.D)

mAU §
150 2
125
100
75
50
25
0
S A N A ! J
10 12 22 24 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 15.649 BB 0.3161 3767.24268 184.62012 49.4855
2 18.738 BB 0.3988 3845.58032 149.14952 50.5145
Q H
PP QO
O OMe
3i
racemic
DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-14 21-55-54\zy-1-56.D)
mAU _f o
350 =
300
250 3
200
150 = <
100 3 o
50 <
04 s —
T 18 2 2 24 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 15.682 BB 0.3164 8463.91992 414.24954 90.6731
2 18.834 BB 0.3967 870.62244 34.00251 9.3269
? H
O
O OMe
Me
3i
enantioenriched
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3j, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-10 09-39-51\zy-1-29-3-rac-1.D)

mAU 3 2 @
1753 o o
150 =
125 3
100 3
754
504
25
04 — —— ——
18 18 20 2 24 2 mir]
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 19.565 BB 0.4279 5639.56592 203.10912 49.8324
2 23.262 BB 0.5371 5677.50488 162.68896 50.1676
? W
SHQBE
!i]lm OMe
3
racemic
DAD1 C, Sig=254 4 Ref=off (20191015 2022-07-10 09-39-51\zy-1-24-enantioenriched.D)
mAU ]
400 ;
300
200—; @
100 4
E —————
N T T % o]
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 19.534 BB 0.4310 1.48935¢4 534.62555 93.2568
2 23.329 BB 0.5360 1076.92285 30.34501 6.7432

3
enantioenriched
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3k, HPLC conditions: Daicel CHIRALPAK® OD-H column; 10% i-PrOH in n-hexane;

1.0 mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-16 15-16-43\ZY-1-61RAC.D)

mAU J o
250 2
200 g
150
100
50
E :
T T 1 —1T - 1 I - 1 1 1T I I
16 18 20 22 24 26 28 30 32 34 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 22.190 BB 0.5608 1.00143¢4 275.05948 50.1714
2 28.536 BB 0.8482 9945.85547 176.82585 49.8286
QN
QL
Me OMe
F
3k
racemic
DAD1 C, Sig=254 .4 Ref=off (20191015 2022-07-16 15-16-43\2Y-1-57.D)
mAU w0
500
400
300
200 -
100 .
0 e :
6 18 20 2 o 2% 28 30 3 34 mn
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 21.935 BB 0.5646 2.05343¢e4 558.91528 92.4363
2 28.679 BB 0.7965 1680.25415 30.60397 7.5637
Q
SHQLE
Me OMe
F
3k
enantioenriched
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31, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

mAU J

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-11 20-15-36\zy-1-47rac.D)

1403 o ‘C_)
120
1003
804
603
403
20
04 ;
L L L o L L (L L L R L R L
10 11 12 13 14 15 16 17 18 19 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 15.746 BV 0.3861 4080.66748 161.87164 50.0796
2 17.308 VB 0.4150 4067.70020 150.67944 49.9204
2 H
X CL
gz OMe
w”
Cl
3l
racemic
DAD1 C, Sig=254 4 Ref=off (20191015 2022-07-11 20-15-36\zy-1-43.D)
mAU ~
250—3 =
200
150
100 =
50 8
0f—— : : : —
10 1[1 1[2 1l3 1I4 1I5 1% 1]7 1]8 119 minI
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 15.717 BB 0.4016 772.31616 29.29640 8.7915
2 17.227 BB 0.4079 8012.47949 303.62354 91.2085
2 H
SPYB!
Pz OMe
w”
cl
3l
enantioenriched
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3m, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, 5ig=254 4 Ref=off (20191015 2022-07-10 09-39-51\zy-1-44-rac-1.D)

mAU_E 2 o
350 - iy
3003 A
250 3
200 4
150 5
1004
50
L S— — — — —— — — — : —
10 12 14 16 18 20 22 24 2 28 min]
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 18.218 BB 0.3999 1.08564¢4 419.53085 49.9874
2 23.752 BB 0.5609 1.08619¢4 299.67621 50.0126
2w
O L
O OMe
F
3m.
DAD1 C, Sig=254 4 Ref=off (20191015 2022-07-10 09-39-51\zy-1-40-enantioenriched.D)
mAU 2
500
400
300
200 o
100 - e
0 . L
T S A SO S ) SO S ) SR B ) S R T L A
10 12 14 16 18 20 22 24 26 28 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 18.093 BB 0.4052 1.54895¢4 592.13104 95.3662
2 23.746 BB 0.5557 752.63293 20.62856 4.6338

F

3m

2 H
Cy L
O OMe

enantioenriched
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3n, HPLC conditions: Daicel CHIRALPAK® AD-H column; 10% i-PrOH in n-hexane;

1.0 mL/min, A =254 nm.

mAU

DAD1 C, Sig=254 4 Ref=off (20221014 2022-12-15 19-22-10\zy-3-54rac-2.D)

M~

10 §
8-
6
4+
2
20 212 2]4 2]5 2% SIO 3I2 3I4 3I6 3‘8 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 25.275 BB 0.4827 335.58197 10.73636 50.4855
2 29.357 BB 0.5428 329.12799 9.21168 49.5145
LI
SPQL!
3n F
racemic
DAD1 C, Sig=254,4 Ref=off (20221014 2022-12-15 19-22-10\zy-3-54-2.D)
mAU =
80
60
40
20 é
20 ?]7 ?]4 7]ﬁ 7l8 ’%ln '%l? '§|4 'iIS "}IH mi
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 24.487 BB 0.4743 2899.63379 94.42235 91.9998
2 28.301 BB 0.5163 252.15015 7.42257 8.0002

Q@ H
L CL
Eiln OMe
3n F

enantioenriched
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30, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-25 19-44-32\2Y-1-70rac.D)

mAU 4 o 5
801 o
60
40
20—f
o
— 1 T T I I T T 1T T T T T T T T T T T
20 22 24 26 28 30 32 34 36 38 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 29.440 BB 0.5931 4198.45557 108.10249 50.4635
2 32.637 BB 0.6528 4121.32422 98.36447 49.5365
s 0
W
NH
30 OMe
racemic
DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-26 08-51-20\2Y-1-64.D)
mAU
300 o
2504
200
150 3
100 4 E
50 &
0 N .
20"‘2[2‘rl2l4lr‘2[6I'I2|5‘IISIOI“BWZI“SLI"SEEr‘ S»IB min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 29.781 BB 0.5884 1579.38464 40.55428 8.8935
2 32.828 BB 0.6556 1.61795¢4 382.42383 91.1065
s 0
W
NH
30 OMe

enantioenriched
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3p, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

3p

enantioenriched

62

DAD1 C, Sig=254,4 Ref=off (20221014 2022-12-14 13-31-11\ZY-3-51rac.D)
mAU 3 ] S
30;
25
ED—;
15€
104
53
0
U T U U U U T U
16 18 20 22 24 26 28 30 32 34  min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 24.267 BV 0.5352 1228.03638 35.18452 49.5060
2 25.632 VB 0.5478 1252.54309 34.81116 50.4940
? H
0 N
\ O
OMe
F
3p
racemic
DAD1 C, Sig=254,4 Ref=off (20221014 2022-12-14 13-31-11\2Y-3-51.D)
mAU 3 @
140—§
120
1003
804
604 o
40—; g
209 ~
1I6 1I3 2‘0 2I2 2I4 2]6 2]B 3:0 3[2 3[4 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 23.988 BVE 0.5198 780.37152 23.12164 11.6595
2 25.268 VBR 0.5387 5912.62158 168.77208 88.3405
Q



3q, HPLC conditions: Daicel CHIRALPAK® IC column; 5% i-PrOH in n-hexane; 1.0
mL/min, A =254 nm.

mAU

o™ D

DAD1 C, Sig=254,4 Ref=off (20191015 2022-09-21 18-56-18\2Y-31-RAC.D)

au—i
60
40
20—5
11 '112 113 1]4 1% 1[6 1I? 1IB 1‘9 ZIU min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 14.292 BB 0.2874 1910.42761 102.51716 50.7738
2 15.239 BB 0.3124 1852.19604 92.20248 49.2262
(0]
H
N
J L,
Cl
Cl
3q )
racemic
DAD1 C, Sig=254,4 Ref=off (20191015 2022-09-27 20-57-34\zy-38.D)
mAU 3 2
2003 il
175
150 3
125
100 3
753 -
50 &
253 o
03 .
T T T T T T L U T T T T
11 12 13 14 15 16 17 18 19 20 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 14.339 BVR 0.3007 4436.50244 226.27330 93.5513
2 15.325 VB E 0.3285 305.81699 14.35881 6.4487

o
H
XL
OMe
cl
cl
3q

enantioenriched
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3r, HPLC conditions: Daicel CHIRALPAK® OD-H column; 15%
1.0 mL/min, A =254 nm.

i-PrOH in n-hexane;

mAU ]

DAD1 C, Sig=254,4 Ref=off (Snapshot.d)

[

25

30 35 40 45 50 55 mil

Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]

1 27.103 BB 0.8361 609.71545 10.77638 51.7245

2 43.596 MM 1.7350 569.05945 5.46659 48.2755

Q H
O e
iiln OMe
3r  CO,Me
racemic
DAD1 C, Sig=254,4 Ref=off (20221014 2022-12-15 19-22-10\2y-53.D)

mAU ]
300 —i
250 -
200
150 KN
100 4 o v§§9

504 &

03 :

" — T — T L T T T — T T —
20 25 30 35 40 45 50 55 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 26.264 BB 0.7911 1.86002e4 362.19839 94.7032
2 42.320 MM 1.4499 1040.31079 11.95880 5.2968
O

3r COzMe

enantioenriched
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3s, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254 4 Ref=off (20221014 2022-12-14 13-31-11\ZY-3-56rac.D)

mAU 3 0 o

35 5

30

25

20

15

104

O

T T T T T T T T T T
10 12 14 16 18 20 22 24 miry

Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]

1 16.245 BB 0.3503 895.84930 39.25415 49.2316

2 17.662 BB 0.3966 923.81293 35.85202 50.7684

Q@ H
SPQ0!
3 CF,
racemic
DAD1 C, Sig=254 4 Ref=off (20221014 2022-12-14 13-31-11\2Y-3-56.D)

mAU ] =]

400—5

300%

200%

100% é

04 = :

T T T T T T T T T T
10 12 14 16 18 20 22 24 miry

Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]

1 16.130 BB 0.3542 1.18301e4 514.52289 96.4121
2 17.651 BB 0.4024 440.25143 16.98342 3.5879

Q@ W
L
lIIII/J;iiii OMe

35 CFR,

enantioenriched
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3t, HPLC conditions: Daicel CHIRALPAK® IC column; 5% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-25 19-44-32\ZY-1-71rac.D)
mAU 3 o 5
1754 A
150
125
1004
753
503
25
e e
10 1]2 1|4 1I6 118 ZI(J 2]2 2l4 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 13.012 BB 0.2642 3450.26074 732.69775 47.6561
2 14.727 BB 0.3230 180.45224 646.95306 52.3439
Y
Co XL
S
F
3t
racemic
DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-25 19-44-32\7Y-1-65.D)
mAU 3 -
700 3
6004
5003
400
300 3
200 fE
100 3 =
0= e
T T T T T 1 T
10 12 14 16 18 20 22 24 o
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 12.915 BB 0.2614 1.43059¢4 845.71478 95.1202
2 14.634 BB 0.3417 733.91992 33.22506 4.8798

2 H
N

F
3t

L,

enantioenriched

66




3u, HPLC conditions: Daicel CHIRALPAK® IC column; 5% i-PrOH in n-hexane; 1.0
mL/min, A =254 nm.

DAD1 C, Sig=254 4 Ref=off (20191015 2022-07-21 22-08-08\zy-1-74rac.D)

mAU 3
400—:
soo—i g 2
200—; - ®
0 ] L —
T T T T T T T T T T T T T
10 12 14 16 18 20 22 24 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 17.250 BV 0.3548 4653.64893 203.53154 49.5317
2 18.114 VB 0.3882 4741.65332 188.04225 50.4683
Q
Cr
S
F
3u
racemic
DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-21 22-08-08\zy-1-68.D)
mAU ]
12004
1000 N
800 s
600 =
400 ©
200 -
0 ‘ —
N N T T T
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 16.977 BVR 0.3505 1.39458¢4 609.04877 95.6017
2 17.915 VB 0.3483 641.58942 28.97882 4.3983
Q H

3u
enantioenriched
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3v, HPLC conditions: Daicel CHIRALPAK® IC column; 5% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254. 4 Ref=off (20191015 2022-07-21 22-08-08\zy-1-73rac.D)
mAU o
250 - ©
200 -
150 A
100
50
03
L DL L A AL L | T T T R L
5 7.5 10 12.5 15 17.5 20 22.5 25 275 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 11.986 BB 0.2652 5534.65869 320.89365 50.1105
2 22.116 BB 0.5211 5510.25684 162.68878 49.8895
Q@ y
Cr T
ii]lm tBu
F
3v
racemic
DAD1 C, Sig=254 4 Ref=off (20191015 2022-07-21 22-08-08\zy-1-67.D)
mAU 3 o
7003
600
500
400
3004
200 8
1004 g
03— : p— — —— - - — -
5 7.[5 1b 12I,5 1I5 1'}.5 210 22]‘5 2]5 271,5 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 11.512 BB 0.2451 7574.02930 477.48260 95.1550
2 20.982 BB 0.4651 385.64624 11.93104 4.8450
Q oy
CT Q.
O tBu
F
3v

enantioenriched
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3w, HPLC conditions: Daicel CHIRALPAK® IC column; 5% i-PrOH in n-hexane; 1.0

mL/min, A =280 nm.

DAD1 D, Sig=280.4 Ref=off (20191015 2022-07-23 18-06-39\zy-1-72-rac.D)
mAU 3 2 -4
30;
20
10
0
Y~
-104 e
T L L A T T T T
5 6 8 9 11 12 13 14 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 11.513 BV 0.2511 810.81116 49.49159 49.8551
2 12.338 VB 0.2613 815.52350 48.21384 50.1449
Q
sepQd
G
F
3w
racemic
DAD1 D, Sig=280,4 Ref=off (20191015 2022-07-23 18-06-39\zy-1-66.D)
"0
140 3
120 3
100 3
80 3
60 -
40 3 S
203 T
0 | :
T N A N A A T YT e
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 11.271 BV 0.2402 125.75422 8.05407 4.1934
2 12.034 VB 0.2473 2873.11646 178.95538 95.8066
Q H
seseen
ok
F
3w
enantioenriched
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3x, HPLC conditions: Daicel CHIRALPAK® IC column; 5%

mL/min, A =210 nm.

i-PrOH in n-hexane; 1.0

DAD1 A, Sig=210.,4 Ref=off (20191015 2022-07-27 14-07-31\ZY-1-80-RAC.D)

mAU E o~
1004 o b=
80 ~
60
40
20—E
0
18 20 22 24 % 2 mir]
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 19.522 BB 0.4063 3183.41064 121.27193 50.1100
2 25.172 BB 0.5521 3169.43896 88.87357 49.8900
o ., F
sepqel
O OMe
F
3x
racemic
DAD1 A, Sig=210,4 Ref=off (20191015 2022-07-27 14-07-31\2Y-1-80.D)
mAU 3
250 o
200
150
100 o
0 =
T T T T T T T T
18 20 22 24 26 28 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 19.594 BB 0.3981 7398.1 287.7 92.929
2 25.320 BB 0.4452 56.3 15.8 7.071

F
3x

? H
OMe

F

enantioenriched
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3y, HPLC conditions: Daicel CHIRALPAK® IC column; 5% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

F
3y

enantioenriched

71

DAD1 C, Sig=254 4 Ref=off (20191015 2022-08-03 08-47-44\gwg-zy-1-89-racemic.D)
mAU ] 2 N
40—3 N o~
305
2o—f
10—3
D B o 'y T
16 1I8 ‘ ZID 2I2 2I4 ‘ EIB 2|8 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 22.203 BB 0.5714 1806.78979 48.40806 49.7935
2 25.272 BB 0.5790 1821.77502 47.33804 50.2065
Q H
C X
F
3y
racemic
DAD1 C, Sig=254,4 Ref=off (20191015 2022-08-03 08-47-44\gwg-zy-1-89.D)
F :
120—; o
100
80
60
40 2
20] 2
04 LS
16 1IS 2|D 2|2 2‘4 2‘8 2|8 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 21.845 BB 0.4406 187.55370 5.12967 3.1814
2 24.782 BB 0.5783 5707.79736 151.22894 96.8186
o H
N



3z, HPLC conditions: Daicel CHIRALPAK® IC column; 5% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-07-26 08-51-20\030-P2-F2-ZY-1-75rac.D)

mAU 3 oS 8
175—§ =
150
1253
1003
753
503
253
0
10 I ‘ ‘ 1‘2 ‘ I ‘ 1|4 I I 1I6 I I 1|8 ‘ 2‘0 ‘ I I 2|2 I I 2|4 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 14.962 BB 0.3559 4989.40869 214.07133 50.4847
2 18.322 BB 0.4415 4893.61084 171.16895 49.5153
n L
F
3z
racemic
DAD1 C, Sig=254 4 Ref=off (20161015 2022-07-26 08-51-20ZY-1-69.0)
mAU 3 @
300 o
2504
200
150
1004 b
50 e
0 ;
L O Rt S L S SO L SN A PR
10 12 14 16 18 20 22 24 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 15.246 BB 0.3344 618.21783 28.34908 6.0164
2 18.579 BB 0.4427 9657.38770 338.67868 93.9836

3z

enantioenriched
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3za, HPLC conditions: Daicel CHIRALPAK® IC column; 5% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-09-07 11-19-54\zy-2-15rac.D)

mAU—; o *
300 ‘
250
2004
1505
100
50
0 :
T T T T T T T T T T T
10 12 14 16 18 20 22 24 min
Peak RetTime[min] Type Width[min] | AreajmAu*s] | HeightfmAU] Area[%]
1 18.432 BB 0.3748 8372.31738 345.44525 50.3319
2 20.038 BB 0.3975 8261.91113 321.81729 49.6681
Q H
O 1O
F
3za
racemic
DAD1 C, Sig=254 4 Ref=off (20181015 2022-08-07 11-19-54\zy-2-15.D)
mAU o @
4003
350 3
300 3
250 4
200 3
1503
100 3 g
50 ~
0 i :
T T T T T i T T T T i |
10 12 14 16 18 20 22 24 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 17.400 BB 0.3517 453.38593 19.91009 4.1145
2 18.818 BB 0.3736 1.05658¢e4 437.67453 95.8855
? H
N

enantioenriched

73



4a, HPLC conditions: Daicel CHIRALPAK® IC column; 20% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-09-23 13-55-30\ZY-4aRAC.D)
mAU N
80 ] %
soé f
40
20
0 T T r T T T
6 8 10 12 14 16 18 min
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 9.422 BV 0.2124 1358.57605 97.58514 58.0477
2 10.020 VB 0.2387 981.87177 62.00480 41.9523
racemic
DAD1 A, Sig=210,4 Ref=off (20191015 2022-09-19 18-33-15\ZY-4A.D)
mAU 5
! =
2000 - ‘
1500{_
10001 @
1 8
500 | 2
¥ -
é 10 1I2 14 1IB 1‘8 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 10.209 BVE 0.2307 5685.62061 375.39987 9.3490
2 10.801 VB R 0.3374 5.51299e4 2558.84985 90.6510

enantioenriched

74



mAU

80
70
60
50
40
30
20
10

DAD1 C, Sig=254,4 Ref=off (20191015 2022-09-23 13-55-30\ZY-4a.D)

o0

[
6

T
8

T
12

T
14

T
16

min

Peak

RetTime[min]

Type

Width[min]

Area[mAu*s]

HeightfmAU]

Area[%]

1

9.998

BB

0.2425

1363.84961

84.39232

100.0000

After recrystallization.

enantioenriched
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4m, HPLC conditions: Daicel CHIRALPAK® IC column; 10% i-PrOH in n-hexane; 1.0

mL/min, A =254 nm.

DAD1 C, Sig=254,4 Ref=off (20191015 2022-09-26 15-00-49\zy-37rac-2.D)
mAU 2 &
120 ?
100
80
60
40
20
0 r
T T T T T
5 10 15 20 25 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightimAU] Area[%]
1 7.769 BB 0.1762 1665.39172 146.93123 48.9803
2 9.197 BB 0.2165 1734.73621 123.00260 51.0197
F
Q)
OO NHBoc
4m
racemic
DAD1 C, Sig=254,4 Ref=off (20191015 2022-09-26 15-00-49\zy-37-2.D)
mAU 3
120—§
100
BD;
BD%
40 3
20%
0
T T T T T
5 10 15 20 25 min|
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 7.788 MM 0.1940 1668.53076 143.32246 94.2973
2 9.234 MM 0.2261 100.90502 7.43684 5.7027

enantioenriched
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4q, HPLC conditions: Daicel CHIRALPAK® IC column; 5% i-PrOH in n-hexane; 1.0

mL/min, A =210 nm.

DAD1 A, Sig=210,4 Ref=off (SUNJIANWEI 2022-10-19 11-08-45\ZY-56RAC.D)
mAU 2
sooé T
6005
4005
200
0 N
0o 5 10 15 20 25 mi
Peak RetTime[min] Type Width[min] | AreajmAu*s] | HeightfmAU] Area[%]
1 6.896 VBR 0.1704 1.10838e4 988.64435 49.9954
2 8.345 BVR 0.1986 1.10859¢4 848.49969 50.0046
cl
OH O
O NHBoc
4q
racemic
DAD1 A, Sig=210,4 Ref=off (SUNJIANWEI 2022-10-19 11-08-45\ZY-56.D)
mAU -
1200
1000%
800
600;
400—; -
200 §
0]
T T T T T
0 5 10 15 20 25 mir
Peak RetTime[min] Type Width[min] | Area[mAu*s] | HeightfmAU] Area[%]
1 6.934 BVR 0.1671 1.50611e4 1375.09656 92.4721
2 8.381 VB 0.2042 1226.08057 92.78487 7.5279

enantioenriched
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Current Data Parameters

NAME HNMR-ZY-1-8
EXPNO 87
PROCNO 1

F2 - Acquisition Parameters
Date 20220602

Time 10.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 114

DW 83.200 usec
DE 6.50 usec
TE -59.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H

Pl 10.00 usec
PLW1 14.00000000 W

F2 - Processing parameters
SI 65536

SF 300.1300344 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



197.47

2T

:: Ole

3a

T T

——152.48
——63.88
——55.72

<)
BRUKER
(><

Current Data Parameters

SF 75.4677485 MHz
EM

| |
200 180

NAME CNMR-ZY-1-8
EXPNO 88
PROCNO 1

F2 - Acquisition Parameters
Date 20220602

Time 11.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203

DW 27.733 usec
DE 6.50 usec
TE -59.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C

Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 w
PLW13 0.14000000 W

F2 - Processing parameters
SI 32768

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



7.589
7.561
7.538
7.517
7.513
7.489
7.425
7.419
7.401
7.396
7.376
7.338
7.334
7.330
7.310
7.285
6.831

6.823
6.809
6.801
6.710
6.702
6.687
6.680
6.396
5.622
3.641

e ee———

<)
BRUKER
(><

Current Data Parameters

NAME HNMR-1-29-1
EXPNO 184
PROCNO 1
F2 - Acquisition Parameters
Date 20220624
Time 14.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
o TD 65536
H SOLVENT Acetone
N NS 16
DS 2
SWH 6009.615 Hz
OMe FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 203
3b DW 83.200 usec
Ph " DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 w
F2 - Processing parameters
SI 65536
SF 300.1300052 MHz
WDW EM
| SSB 0
‘ LB 0.30 Hz
| = o
M‘ PC 1.00
“‘ ll I
mngm J\‘“.’JL\"JV\ JUI‘ML ka,mh‘@lw o ) /“ \\
9 8 7 6 5 4 3 2 1 0 ppm
N| [N (v o] A\ o
S| Nm®S @ @ ~ S
N N[NNI~ ] o o ™
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Current Data Parameters
NAME CNMR-ZY-1-29-1
EXPNO 192
PROCNO 1
F2 - Acquisition Parameters
Date 20220628
0 Time 10.06
H INSTRUM spect
N PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
O OMe SOLVENT Acetone
NS 400
DS 4
3b SWH 18028.846 Hz
Ph FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
ViR B 32768
SF 75.4676755 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
) I ) I ) I I I I ) I I I I I " PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm



7.592
7.588
7.533
7.529
7.511
7.508
7.499
7.495
7.486
7.484
7.476
7.469
7.453
7.448
7.398
7.389
7.387
7.382
7.376
7.367

6.813
6.782
6.712
6.682
6.380
5.642
5.620
3.644

|
Ph i
| |
r‘l‘\\% ;‘JM “\J \A \ J J A pil ‘H\ * .
L D L L A I R N EE N IR

9 8 7 6 5 4 3 2 1 0
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Current Data Parameters

NAME HNMR-1-29-5
EXPNO 188
PROCNO 1

F2 - Acquisition Parameters
Date 20220624

Time 15.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT Acetone

NS 16

DS 2

SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 128

DW 83.200 usec
DE 6.50 usec
TE -59.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H

Pl 10.00 usec
PLW1 14.00000000 w

F2 - Processing parameters
SI 65536

SF 300.1300050 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME CNMR-ZY-1-29-5
EXPNO 195
PROCNO 1
F2 - Acquisition Parameters
Date 20220628
H Time 11.22
INSTRUM spect
O \©\ PROBHD 5 mm PABBO BB-
PULPROG zgpg30
EAve D 65536
SOLVENT Acetone
NS 300
DS 4
‘ ‘ SWH 18028.846 Hz
3¢ FIDRES 0.275098 Hz
Ph AQ 1.8175317 sec
+ RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 w
PLW13 0.14000000 W
F2 - Processing parameters
o ) | sx
. v 4 sty S 75.4676761 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
I I I " I " I " I " I I " I I I T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME HNMR-1-29-4
EXPNO 185
PROCNO 1
F2 - Acquisition Parameters
Date 20220624
Time 14.56
o INSTRUM spect
H PROBHD 5 mm PABBO BB-
PULPROG zg30
SOLVENT Acetone
Ohte NS 16
DS 2
SWH 6009.615 Hz
3d FIDRES 0.091699 Hz
e v AQ 5.4525952 sec
RG 128
DW 83.200 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 W
F2 - Processing parameters
ST 65536
SF 300.1300050 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
! ,,u;ﬁm'u‘twj‘uL_J«JM_J J M ik o
S T A L L I DR I
9 8 7 6 5 4 3 2 1 0 ppm
N~ 0 |O] [v[ (0] (© [2} o (=,
- NQ| =¥ N|e @ N Q
N (< | [N|N [N [+~ o ™ ™
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Current Data Parameters
NAME CNMR-ZY-1-29-4
EXPNO 194
PROCNO 1
F2 - Acquisition Parameters
Date 20220628
o Time 10.58
H INSTRUM spect
N PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
Qe SOLVENT Acetone
NS 300
DS 4
3d SWH 18028.846 Hz
e @ FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
}l ‘ ‘ SI 32768
W Nl o s T e b % i G 75.4676771 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
' | ' | ' | ' T ' | ' | ' T T T | P 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME HNMR-ZY-1-59
EXPNO 401
PROCNO 1
F2 - Acquisition Parameters
Date 20220712
Time 14.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
H PULPROG zg30
N TD 65536
SOLVENT Acetone
NS 16
Ole DS 2
SWH 6009.615 Hz
FIDRES 0.091699 Hz
3e AQ 5.4525952 sec
RG 144
DW 83.200 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 W
F2 - Processing parameters
ST 65536
SF 300.1300052 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T |
h‘\ ;Lﬂ\,“.\‘l‘f\__“J‘J@“JJ\%“‘-‘I\ L s
SR N A L L I H L I IR B
9 8 7 6 5 4 3 2 1 0 ppm
[=2] - (| |©][0 | [0 (=
@ 2Ll el @
- ™ |N NN |N |~ o

86



87

O < oy < LOOFO>ITNMMNT AN MO M
S O A RN
el [ee] < MO OO WO LW . .
] 2 S ke b b fe e g 8 BRUKER
Current Data Parameters
NAME CNMR-ZY-1-59
EXPNO 420
PROCNO 1
F2 - Acquisition Parameters
Date 20220713
Time 22.57
o INSTRUM spect
H PROBHD 5 mm PABBO BB-
N PULPROG zgpg30
TD 65536
O \©\ SOLVENT Acetone
Qe NS 300
DS 4
SWH 18028.846 Hz
3e FIDRES 0.275098 Hz
F AQ 1.8175317 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
ST 32768
W e 75.4676799 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T ' T T T T — € 1.40
200 180 160 140 120 100 80 60 0 ppm
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Current Data Parameters
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NAME FNMR-ZY-1-59
EXPNO 485
PROCNO 1
F2 - Acquisition Parameters
H Date 20220722
N Time 15.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
COMe PULPROG zgfhiggn.2
TD 131072
SOLVENT Acetone
NS 4
18 F DS 4
SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
Pl 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
F2 - Processing parameters
ST 65536
SF 282.4043552 MHz
WDW EM
! SSB 0
LB 0.30 Hz
GB 0
I ) I ) I ) I ) I ) I ) I ) I " I " PC 1.00
20 -40 -60 80 100 -120 -140 -160  -180 ppm
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Current Data Parameters

NAME HNMR-ZY-1-46
EXPNO 349
PROCNO 1

F2 - Acquisition Parameters
Date 20220704

Time 16.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT Acetone

NS 16

DS 2

SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 181

DW 83.200 usec
DE 6.50 usec
TE -59.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H

Pl 10.00 usec
PLW1 14.00000000 w

F2 - Processing parameters
SI 65536

SF 300.1300050 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME CNMR-ZY-1-46
EXPNO 355
PROCNO 1
O F2 - Acquisition Parameters
H Date 20220706
N Time 0.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
OMe D 65536
SOLVENT Acetone
NS 600
3f DS 4
Cl 2 SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
SI 32768
W AN N NS AR R
W EM
SSB 0
LB 1.00 Hz
GB 0
T T ' T ' T ' T T T ' T ' T ' T ' T — € 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME HNMR-ZY-1-45
EXPNO 348
PROCNO 1
F2 - Acquisition Parameters
Date 20220704
Time 16.25
INSTRUM spect

PROBHD 5 mm PABBO BB-

O

H PULPROG 2g30
TD 65536
SOLVENT Acetone
NS 16
Ohe DS 2

SWH 6009.615 Hz

FIDRES 0.091699 Hz

3g AQ 5.4525952 sec

£ RG 161

DW 83.200 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 w
F2 - Processing parameters
ST 65536
SF 300.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
\ PC 1.00
M MUI 'll\jl“ Il Iy ) it J B /‘”x
e B B B L BB S B
9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME CNMR-ZY-1-45
EXPNO 354
PROCNO 1
F2 - Acquisition Parameters
Date 20220705
Time 23.40
H INSTRUM spect
N PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT Acetone
Ohe NS 600
DS 4
SWH 18028.846 Hz
3g FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 w
PLW13 0.14000000 W
F2 - Processing parameters
SI 32768
SF 75.4676804 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
— T T T T T 1 T T T T —FC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME HNMR-ZY-1-58
EXPNO 400
PROCNO 1
F2 - Acquisition Parameters
Date 20220712
Time 14.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
0 PULPROG zg30
H TD 65536
N SOLVENT Acetone
NS 16
DS 2
SWH 6009.615 Hz
OMe FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 203
Br DW 83.200 usec
3h DE 6.50 usec
- TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 w
F2 - Processing parameters
ST 65536
SF 300.1300052 MHz
WDW EM
SSB 0
LB 0.30 Hz
e 0
“ PC 1.00
|
‘” I N | L)
Ao H R L W \
9 8 7 6 5 4 3 2 1 0 ppm
o) (o oo‘ 0™ (=] (e © ©
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Current Data Parameters
NAME CNMR-ZY-1-58
EXPNO 416
PROCNO 1
F2 - Acquisition Parameters
Date 20220713
Time 21.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
0 PULPROG zgpg30
H TD 65536
N SOLVENT Acetone
NS 500
DS 4
SWH 18028.846 Hz
OMe FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203
Br DW 27.733 usec
3h DE 6.50 usec
- TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
2 - Processing parameters
me 32768
75.4676774 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
" I " I " I " I " I " I " I " I " I " I EC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME HNMR-ZY-1-60
EXPNO 399
PROCNO 1
F2 - Acquisition Parameters
Date 20220712
Time 14.06
INSTRUM spect
O PROBHD 5 mm PABBO BB-
H PULPROG zg30
N TD 65536
SOLVENT Acetone
NS 16
DS 2
OMe SwH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
. Me RG 114
3i DW 83.200 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 W
F2 - Processing parameters
ST 65536
SF 300.1300052 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
} “ { PC 1.00
. L
’%___ﬂJR_JdMﬂLAJMVmL*JM‘ B N A 1 A |
L U U L L L L I E L I R
9 8 7 6 5 4 3 2 1 0 ppm
o (=2 © ™ o] o] o]
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Current Data Parameters
NAME CNMR-ZY-1-60
EXPNO 419
PROCNO 1
F2 - Acquisition Parameters
Date 20220713
Time 22.34
INSTRUM spect
(] PROBHD 5 mm PABBO BB-
H PULPROG zgpg30
N TD 65536
SOLVENT Acetone
NS 300
DS 4
OMe SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
d Me RG 203
3i DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
‘ ‘ { ST 32768
] l b 4 SF 75.4676807 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T 7 T T T T T T T ¢ 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME HNMR-ZY-1-24
EXPNO 397
PROCNO 1
F2 - Acquisition Parameters
Date 20220712
0 Time 13.56
H INSTRUM spect
N PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT Acetone
Ome NS 16
DS 2
SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
. RG 161
3 DW 83.200 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 W
F2 - Processing parameters
ST 65536
SF 300.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
MLAJMMMM QJL; N k | ﬁ [ B
AR I (L A L N I L I ML
9 8 7 6 5 4 3 2 1 0 ppm
<t DN (O[O |N [{=] (=
Siglalala| @S o S
MM | ||| [N~ | o ™
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Current Data Parameters
NAME CNMR-ZY-1-24
EXPNO 417
PROCNO 1
F2 - Acquisition Parameters
O Date 20220713
H Time 21.49
N INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
OMe TD 65536
SOLVENT Acetone
NS 300
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
. AQ 1.8175317 sec
3] RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 w
PLW13 0.14000000 W
F2 - Processing parameters
WW 32768
75.4676790 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
" I " I I " " " I " I I I I I T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME HNMR-ZY-1-61
EXPNO 398
PROCNO 1
F2 - Acquisition Parameters
9] Date 20220712
H Time 14.01
N INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
Me Ohe TD 65536
SOLVENT Acetone
NS 16
3k DS 2
F SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 128
DW 83.200 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 w
F2 - Processing parameters
ST 65536
SF 300.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
| 1 H u j\
N (S N WY
N U R L L L H L B R |
9 8 7 2 1 ppm
o oo (™ o] n [Te] ™
o oll—~|o] ol & 00 o o
aN| vllaa ] ] (o oS ™ )
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Current Data Parameters
NAME CNMR-ZY-1-61
EXPNO 418
PROCNO 1
F2 - Acquisition Parameters
[} Date 20220713
H Time 22.12
N INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
e Ole D 65536
SOLVENT Acetone
NS 300
3k DS 4
F SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 w
PLW13 0.14000000 W
l F2 - Processing parameters
SF 75.4676795 MHz
WDW EM
SSB 0
LB 1.00 Hz
I ) I ) I ) I ) I ) I ) I ) I ) I ) I ) GB 0
200 180 160 140 120 100 80 60 40 20 ppnic .40
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Current Data Parameters
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NAME FNMR-ZY-1-61
EXPNO 482
PROCNO 1
F2 - Acquisition Parameters
O Date 20220722
H Time 14.58
N INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
Me Ohle TD 131072
SOLVENT Acetone
NS 4
3k DS 4
E SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
Pl 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
F2 - Processing parameters
ST 65536
SF 282.4043552 MHz
) WDW EM
SSB 0
LB 0.30 Hz
GBR 0
I ) I ) I ) I ) I ) I ) I ) I ) I ) I ) " pC 1.00
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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Current Data Parameters
NAME HNMR-ZY-1-47
EXPNO 378
PROCNO 1
F2 - Acquisition Parameters
Date 20220708
O Time 14.36
H INSTRUM spect
N PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
OMe SOLVENT Acetone
’/// NS 16
Ph DS 2
3 SWH 6009.615 Hz
cl FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 203
DW 83.200 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 W
F2 - Processing parameters
ST 65536
SF 300.1300050 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N M h “ JH | | ”‘
i W WA J'b\'k_gM il I M )| S AV
9 8 7 6 5 2 1 ppm
(=] §FM - (=] < (=]
N Ni= N e © @
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Current Data Parameters
NAME CNMR-1-47
EXPNO 387
PROCNO 1
F2 - Acquisition Parameters
Date 20220709
O Time 2.07
H INSTRUM spect
N PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
OMe SOLVENT Acetone
= NS 600
Ph DS 4
3 SWH 18028.846 Hz
Cl FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 W
PLW13 0.14000000 w
MW w Wm“wmwmmw - Processing parameters
32768
SF 75.4676766 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
' | ' | ' | ' T ' | ' | ' | ' | ' T ' T ' | — P 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME HNMR-ZY-1-44
EXPNO 347
PROCNO 1
F2 - Acquisition Parameters
Date 20220704
Time 16.20
INSTRUM spect
OMe PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
3m SOLVENT Acetone
F NS 16
DS 2
SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 128
DW 83.200 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 W
F2 - Processing parameters
ST 65536
SF 300.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
r PC 1.00
H MﬁL_ML LLJLLﬂ . & AJ )
R U N U L I L D
9 8 7 6 5 4 3 2 ppm
™ - (V](v (N (| N~ o
o «— [ ||N = == | o o
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Current Data Parameters
NAME CNMR-ZY-1-44
EXPNO 356
PROCNO 1
F2 - Acquisition Parameters
B Date 20220706
[ Time 1.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T AL N WM Ohe TD 65536
OO~ O~ MO I~ SOLVENT Acetone
<O N AW <O 00 NS 600
M HOO O™ 0 3m DS 4
N MMM OMANNNN N SWH 18028.846 Hz
ik i e B B B B B B FIDRES 0.275098 Hz
N \\ ‘\ ) //\ / \ AQ 1.8175317 sec
N )l f’\/ f RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
| D1 2.00000000 sec
V BTN . D11 0.03000000 sec
‘V ‘ ) ‘ ) TDO 1
130 ppm ======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
ST 32768
SF 75.4676810 MHz
WW WDW EM
SSB 0
LB 1.00 Hz
GB 0
L A E A B B — A T T T € 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm



-116.04

Current Data Parameters

NAME FNMR-ZY-1-44
EXPNO 479
PROCNO 1
F2 - Acquisition Parameters
Date 20220722
Time 14.45
0] INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
TD 131072
SOLVENT Acetone
OMe NS 4
DS 4
SWH 66964.289 Hz
3m FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
Pl 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 W
F2 - Processing parameters
SI 65536
SF 282.4043552 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
T T T T T T T PC 1.00
-20 -60 -80 -100 -120 -140 -160 -180 ppm
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Current Data Parameters

NAME HNMR-zy-3-54
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20221217
Time 1.29 h
INSTRUM Avance
PROBHD 72116098 0833 (
O PULPROG zg30
H TD 65536
N SOLVENT CD2C12
NS 16
DS 2
OmMe SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101
3n F . DW 61.000 usec
DE 13.54 usec
TE 295.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 20.73200035 W
F2 - Processing parameters
SI 65536
SF 400.1300509 MHz
WDW EM
K DCM SSB 0
LB 0.30 Hz
GB 0
H n PC 1.00
W W th H ” | | | |
R B0 AV G U Y N O N N ‘\
9 8 7 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME HNMR-zy-3-54
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20221217
Time 1.53 h
INSTRUM Avance
PROBHD 72116098 0833 (
PULPROG zgpg30
H TD 65536
N SOLVENT CD2C12
NS 400
DS 4
Ome SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 46.0295
3n F DW 21.000 usec
DE 6.50 usec
TE 295.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 87.89900208 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 20.73200035 W
PLW12 0.25595000 W
PLW13 0.12874000 W
F2 - Processing parameters
ST 32768
SF 100.6127685 MHz
WDW EM
SSB 0
LB 1.00 Hz
0
1.40
) I ) I ) I ) I I I I I I I I )
200 180 160 140 120 100 80 60 40 20 0 ppm

108



-114.63

Current Data Parameters
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NAME HNMR-zy-3-54
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20221217
Time 1.55 h
INSTRUM Avance
PROBHD 72116098 0833 (
PULPROG zgig
TD 131072
SOLVENT CD2C12
NS 16
DS 4
SWH 90909.094 Hz
FIDRES 1.387163 Hz
AQ 0.7208960 sec
RG 101
DW 5.500 usec
DE 6.50 usec
TE 295.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 376.4607164 MHz
NUC1 19F
Pl 18.00 usec
PLW1 16.73100090 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 20.73200035 W
PLW12 0.25595000 w
F2 - Processing parameters
ST 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

I I I I I " I " I " I " I " I " I ) I

0 -20 -40 -60 80 100 120 -140 -160 -180  -200 ppm
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Current Data Parameters

NAME HNMR-ZY-1-70
EXPNO 457
PROCNO 1
F2 - Acquisition Parameters
Date 20220721
Time 13.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
(] SOLVENT Acetone
H NS 16
] N DS 2
SWH 6009.615 Hz
N | \©\ FIDRES 0.091699 Hz
AQ 5.4525952 sec
Ome RG 128
DW 83.200 usec
DE 6.50 usec
TE -59.1 K
3o i} D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 W
F2 - Processing parameters
ST 65536
SF 300.1300050 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 U |
1 w“_JW\ il ) L J ) | S
R N D D T A I I A I
9 8 7 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME CNMR-ZY-1-70
EXPNO 463
PROCNO 1
F2 - Acquisition Parameters
Date 20220721
Time 21.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
(] SOLVENT Acetone
H NS 200
] N DS 4
SWH 18028.846 Hz
\ f FIDRES 0.275098 Hz
AQ 1.8175317 sec
Ome RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
3o i} D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
F2 - Processing parameters
l l ‘ ST 32768
oo sl Inomloal W o ; s v S 75.4676817 MHz
o ) ' WDW EM
SSB 0
LB 1.00 Hz
GB 0
' | ' | ' | ' | ' | ' | | ' | | | | — tC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME HNMR-ZY-3-51
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20221214
Time 23.32 h
INSTRUM Avance
R PROBHD 7116098 0833 (
o N PULPROG zg30
| U TD 65536
N SOLVENT CD2C12
Oe NS 16
DS 2
SWH 8196.722 Hz
F FIDRES 0.250144 Hz
AQ 3.9976959 sec
3p RG 101
DW 61.000 usec
DE 13.54 usec
TE 294.8 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 20.73200035 W
F2 - Processing parameters
SI 65536
SF 400.1300525 MHz
WDW EM
SSB 0
LB 0.30 Hz
PC 1.00
wJ \J\_d_,} L U lt \ JL_/N J."l__L_PI)L L L___/\\J/"“__,»\%
R D e L I I L |
9 8 7 6 5 4 3 2 1 ppm
— OO |M|[©|F =] 0 (=]
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secC
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Current Data Parameters
NAME HNMR-ZY-3-51
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20221214
Time 23.30
INSTRUM Avance
R PROBHD 7116098 0833 (
o N PULPROG zgpg30
| \©\ TD 65536
NS SOLVENT CD2Cl12
Oe NS 450
DS 4
SWH 23809.523
! FIDRES 0.726609
AQ 1.3762560
3p RG 49.9878
DW 21.000
DE 6.50
TE 295.3
D1 2.00000000
D11 0.03000000
TDO 1
SFO1 100.6228298
NUC1 13C
PO 3.33
P1 10.00
PLW1 87.89900208
SFO2 400.1316005
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00
PLW2 20.73200035
PLW12 0.25595000
PLW13 0.12874000
F2 - Processing parameters
ST 32768
SF 100.6127685
WDW EM
SSB 0
LB 1.00
R P RS- 0
u PC 1.40
j I j I j I j I j I j I j I j j I j I j I
200 180 160 140 120 100 80 60 40 20 0 ppm
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-114.56

Current Data Parameters

NAME HNMR-ZY-3-51
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20221214
Time 23.34 h
INSTRUM Avance
H PROBHD 72116098 0833 (
N PULPROG zgig
TD 131072
SOLVENT CD2C12
Ome NS 16
DS 4
SWH 90909.094 Hz
F FIDRES 1.387163 Hz
AQ 0.7208960 sec
3p RG 101
DW 5.500 usec
DE 6.50 usec
TE 294.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 376.4607164 MHz
NUC1 19F
Pl 18.00 usec
PLW1 16.73100090 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 20.73200035 W
PLW12 0.25595000 w
F2 - Processing parameters
ST 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L
I ) I ) I I I ) I ) I ) I ) I ) I ) I ) I
0 -20 -40 -60 80 100 120 -140 -160 -180  -200 ppm

114



7.744
7.451
7.448
7.446
7.443
7.431
7.428
7.426
7.423
7.323
7.304
7.284
7.277

M‘

7.256
7.188
7.167

6.631
6.626
6.609
6.526
6.521
6.504
5.843
4.988

|
|

—3.581
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Current Data Parameters

NAME HNMR-ZY-2-38
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20220928
Time 7.49 h
INSTRUM Avance
PROBHD 7116098 0833 (
PULPROG zg30
(0] TD 65536
H SOLVENT CDh2C12
N NS 16
DS 2
SWH 8196.722 Hz
FIDRES 0.250144 Hz
Ohe AQ 3.9976959 sec
Cl RG 89.6057
DW 61.000 usec
DE 13.54 usec
Cl TE 294.7 K
D1 1.00000000 sec
39 TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 20.73200035 W
F2 - Processing parameters
SI 65536
SF 400.1300582 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
’ PC 1.00
| )\I “ h ‘
bt | | e ! ,.
M A A A Y L I L I I |
9 8 7 6 5 4 1 ppm
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Current Data Parameters
NAME CNMR-ZY-2-38
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20220928
Time 8.13 h
INSTRUM Avance
PROBHD 72116098 0833 (
0] PULPROG zgpg30
H TD 65536
M SOLVENT CDh2C12
NS 400
DS 4
SWH 23809.523 Hz
OmMe FIDRES 0.726609 Hz
cl AQ 1.3762560 sec
RG 48.6724
DW 21.000 usec
Cl DE 6.50 usec
3 TE 295.1 K
q , D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 87.89900208 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 20.73200035 W
PLW12 0.25595000 W
PLW13 0.12874000 W
F2 - Processing parameters
ST 32768
SF 100.6127685 MHz
WDW EM
SSB 0
‘ M LB 1.00 Hz
1 Pl " - n " & ahel 0
PC 1.40
I " I " I " I " I " I " I " I " I " I " I "
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

[Te)
NAME HNMR-ZY-3-53
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20221215
Time 0.04 h
o H INSTRUM Avance
N PROBHD 7116098 0833 (
PULPROG zg30
TD 65536
SOLVENT CD2C12
OMe NS 16
DS 2
SWH 8196.722 Hz
FIDRES 0.250144 Hz
3 coMme 3 AQ 3.9976959 sec
RG 101
DW 61.000 usec
DE 13.54 usec
TE 294.9 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 20.73200035 W
F2 - Processing parameters
SI 65536
SF 400.1300507 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
” \ PC 1.00
I
Nt \[ ‘Jk\“k (t\ JKM J
) o~ ~ JLA/ —~— AV o N A J‘L
S A A L R B L HE A L B
9 8 7 6 5 4 3 2 1 0 ppm
[=2] (=] © N~ < oM
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Current Data Parameters
NAME HNMR-ZY-3-53
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20221215
Time 0.02 h
INSTRUM Avance
PROBHD 72116098 0833 (
i PULPROG zgpg30
M TD 65536
SOLVENT CD2C12
NS 400
OMe Ds 4
SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
3r Cozme RG 50.1934
' DW 21.000 usec
DE 6.50 usec
TE 295.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 87.89900208 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 20.73200035 W
PLW12 0.25595000 W
PLW13 0.12874000 w
F2 - Processing parameters
ST 32768
SF 100.6127685 MHz
WDW EM
SSB 0
1.00 Hz
0
PC 1.40
I I I I I I I I I I I "
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME HNMR-ZY-3-56
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
o Date 20221215
H Time 4.28 h
INSTRUM Avance
O \©\ PROBHD 7116098 0833 (
PULPROG zg30
OMe D 65536
SOLVENT CD2C12
NS 16
DS 2
3s CF, SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101
DW 61.000 usec
DE 13.54 usec
TE 295.4 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 20.73200035 W
F2 - Processing parameters
ST 65536
SF 400.1300579 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
B |
i
J__JN,J‘ Uk UL JU\ I /‘ (1 \J\J}L&__dv
9 8 7 6 5 4 3 2 1 0 ppm
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N| ||~ ~ | o o (32



196.62

<)
BRUKER
(><

Current Data Parameters

NAME HNMR-ZY-3-56
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20221215
Time 4.55 h
INSTRUM Avance
PROBHD 72116098 0833 (
PULPROG zgpg30
TD 65536
SOLVENT CD2C12
NS 450
DS 4
SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 50.1934
DW 21.000 usec
DE 6.50 usec
TE 296.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 87.89900208 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 20.73200035 W
PLW12 0.25595000 W
PLW13 0.12874000 w
F2 - Processing parameters
ST 32768
SF 100.6127685 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

1.40
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-62.93

Current Data Parameters

NAME HNMR-ZY-3-56
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
o Date 20221215
H Time 4.56 h
INSTRUM Avance
KI::::lx PROBHD 72116098 0833 (
PULPROG zgig
OMe TD 131072
SOLVENT CD2C12
NS 16
DS 4
3s CF, SWH 90909.094 Hz
FIDRES 1.387163 Hz
AQ 0.7208960 sec
RG 101
DW 5.500 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 376.4607164 MHz
NUC1 19F
Pl 18.00 usec
PLW1 16.73100090 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 20.73200035 W
PLW12 0.25595000 W
F2 - Processing parameters
ST 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I j I I I j I j I j I j I j I j I j I j I
0 -20 -40 -60 80 100 -120 140 -160 -180  -200 ppm
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7.965
7.941
7.727
7.720
7.709
7.698
7.687
7.680
7.665
7.660
7.640
7.633
7.613
7.609
7.590
7.099
7.080
7.070
7.051
7.022

6.895
6.865
6.642

6.617
6.216
6.191

T e——

| dld‘u’uh‘vlh"ub __J 1 LM_

i}

<)
BRUKER
(><

Current Data Parameters

NAME HNMR-ZY-1-71
EXPNO 458
PROCNO 1

F2 - Acquisition Parameters
Date 20220721

Time 13.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT Acetone

NS 16

DS 2

SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 114

DW 83.200 usec
DE 6.50 usec
TE -59.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H

Pl 10.00 usec
PLW1 14.00000000 w

F2 - Processing parameters
SI 65536

SF 300.1300051 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

4.06

N|©O |
R
™M |N |+
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Current Data Parameters
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200 180 160 140 120 100 80 60 40 20 0 ppm

NAME CNMR-ZY-1-71
EXPNO 464
PROCNO 1

F2 - Acquisition Parameters
Date 20220721

Time 21.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 200

DS 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203

DW 27.733 usec
DE 6.50 usec
TE -59.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C

Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 w
PLW13 0.14000000 W

F2 - Processing parameters
ST 32768

SF 75.4676841 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters
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NAME FNMR-ZY-1-71
EXPNO 470
PROCNO 1
F2 - Acquisition Parameters
Date 20220722
Time 14.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
TD 131072
SOLVENT Acetone
NS 4
DS 4
SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
Pl 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 W
F2 - Processing parameters
ST 65536
SF 282.4043552 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

1.00
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Current Data Parameters

NAME HNMR-ZY-1-74
EXPNO 453
PROCNO 1
F2 - Acquisition Parameters
Date 20220720
Time 13.43
INSTRUM spect
's) PROBHD 5 mm PABBO BB-
H PULPROG zg30
N TD 65536
SOLVENT Acetone
NS 16
DS 2
Me SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
3u RG 161
F DW 83.200 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 W
F2 - Processing parameters
ST 65536
SF 300.1300052 MHz
WDW EM
SSB 0
‘ LB 0.30 Hz
‘ ] GB 0
U n ‘ I J\ PC 1.00
“ ’J ‘ w H /“\ h
{ il \ 1‘ . " J “\WJL»I_,M VAN
N L L R L L L R I L I |
9 8 7 6 5 4 3 2 1 0 ppm
o (00 |[ = [« | | n 2]
o [=2[=N|[=] [=2[=R[=][=] [=°] o
- NN (NN = oS ™
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Current Data Parameters
NAME CNMR-ZY-1-74
EXPNO 467
PROCNO 1
F2 - Acquisition Parameters
Date 20220721
Time 22.26
INSTRUM spect
O PROBHD 5 mm PABBO BB-
H PULPROG zgpg30
N TD 65536
SOLVENT Acetone
NS 200
e DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
3u AQ 1.8175317 sec
F RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
- Processing parameters
WWW 32768
75.4676796 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
I I " I " I " I " I I I I I " I T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME FNMR-ZY-1-74
EXPNO 473
PROCNO 1
F2 - Acquisition Parameters
Date 20220722
Time 14.19
INSTRUM spect
0 PROBHD 5 mm PABBO BB-
H PULPROG zgfhiggn.2
N TD 131072
SOLVENT Acetone
NS 4
DS 4
Me SWH 66964.289 Hz
FIDRES 0.510897 Hz
3u AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
Pl 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 W
F2 - Processing parameters
SI 65536
SF 282.4043552 MHz
I WDW EM
SSB 0
LB 0.30 Hz
GB 0
I I I I ) I ) I ) I ) I ) I ) PC 1.00
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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Current Data Parameters

NAME HNMR-ZY-1-73
EXPNO 452
PROCNO 1

F2 - Acquisition Parameters
Date 20220720

Time 13.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT Acetone

NS 16

DS 2

SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 101

DW 83.200 usec
DE 6.50 usec
TE -59.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H

P1 10.00 usec
PLW1 14.00000000 W

F2 - Processing parameters
ST 65536

SF 300.1300051 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME CNMR-ZY-1-73
EXPNO 466
PROCNO 1
F2 - Acquisition Parameters
Date 20220721
Time 22.10
INSTRUM spect
(@] PROBHD 5 mm PABBO BB-
H PULPROG zgpg30
TD 65536
OG \©\ SOLVENT Acetone
NS 200
tBu DS 4
‘ SWH 18028.846 Hz
FIDRES 0.275098 Hz
v AQ 1.8175317 sec
F ) RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 w
PLW13 0.14000000 W
F2 - Processing parameters
SI 32768
W WWWW 75.4676822 MHz
DW EM
SSB 0
LB 1.00 Hz
GB 0
" I " I " I " I " I " I " I I I I I " pC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME FNMR-Z2Y-1-73
EXPNO 472
PROCNO 1
F2 - Acquisition Parameters
Date 20220722
Time 14.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
Q TD 131072
H SOLVENT Acetone
N NS 4
DS 4
SWH 66964.289 Hz
tBu FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
3v DW 7.467 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
Pl 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 W
F2 - Processing parameters
SI 65536
SF 282.4043552 MHz
WDW EM
b SSB 0
LB 0.30 Hz
GB 0
R T T T T T T PC 1.00
0 -20 -60 -80 -100 -120 -140 -160 -180 ppm
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Current Data Parameters
NAME HNMR-ZY-1-72
EXPNO 451
PROCNO 1
F2 - Acquisition Parameters
Date 20220720
Time 13.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
(0] SOLVENT Acetone
H NS 16
N e DS 2
SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 101
e DW 83.200 usec
DE 6.50 usec
3w F TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 W
F2 - Processing parameters
ST 65536
SF 300.1300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
‘ GB 0
| PC 1.00
| kL .
L JumeML____N___JULJ Ji " § ML
R R D D D U N A A I I
9 8 7 6 5 4 2 1 ppm
o AN |© | 0| (TS| [ N~
o olo|o [ X (=A[=2[-] [=}] (=}]
- o o[ <F | |« | oS T}
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129.73
129.43
128.62
127.87
125.18
120.17
116.41
116.12
112.57
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Current Data Parameters

131.18

()}
O
—
[sa}
—

133.46
133.41

™
[oe}
19
[sa]
—

164.63
161.38
147.53
138.98
136.59
135.87
61.76

21.60

—197.85

NAME CNMR-ZY-1-72
EXPNO 465
PROCNO 1
F2 - Acquisition Parameters
Date 20220721
Time 21.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
8] SOLVENT Acetone

NS 200

H
N e DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203
e DW 27.733 usec

DE 6.50 usec
3w F TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 w
PLW13 0.14000000 W
F2 - Processing parameters
SI 32768
IO 75.4676829 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
I " I " I " I " I " I " I " I ) I " I " I T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME FNMR-Z2Y-1-72
EXPNO 471
PROCNO 1
F2 - Acquisition Parameters
Date 20220722
Time 14.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
TD 131072
0 SOLVENT Acetone
NS 4
Me DS 4
SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
e DW 7.467 usec
DE 6.50 usec
3w TE -59.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
Pl 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 W
F2 - Processing parameters
SI 65536
SF 282.4043552 MHz
WDW EM
. SSB 0
LB 0.30 Hz
GB 0
T T T T T T T PC 1.00
-20 -60 -80 -100 -120 -140 -160 -180
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Current Data Parameters

NAME HNMR-ZY-1-92
EXPNO 515
PROCNO 1
F2 - Acquisition Parameters
Date 20220805
Time 13.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT Acetone
O F NS 16
H DS 2
N SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
CMe RG 161
DW 83.200 usec
DE 6.50 usec
3x TF -59.1 K
F D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 W
F2 - Processing parameters
ST 65536
SF 300.1300052 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T
\“ “MM‘_J ‘JJ‘M i A\_‘\‘J)‘\MU\M Jnln\ J N i L /ALLIJ__
AR L (L A R N L L I L D
9 8 7 6 5 4 3 2 1 0 ppm
(=] N N 0 [+ (L= N -
3 S E 3| B E 3 S N
- N < - | - - (ye]
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Current Data Parameters
O MNLTON® IO NAME CNMR-2Y-1-92
O~ <D WO oY WO WWLIN EXPNO 516
O < =0 OLWOowLWw OO A PROCNO 1
N OOMNOMOMOONNNN A F2 - Acquisition Parameters
L B B B e e B e B B B Date 20220805
\x\\p\ w \//// a F Time 14.15
H INSTRUM spect
L N PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
OMe SOLVENT Acetone
NS 250
DS 4
3x SWH 18028.846 Hz
F FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203
DW 27.733 usec
J J L DE 6.50 usec
wm\MMMJWM)}WWW\’L".WWM aheal il RV R T TE -59.1 K
D1 2.00000000 sec
‘ ‘ ‘ ‘ ‘ D11 0.03000000 sec
135 130 125 ppm TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
WM LW13 0.14000000 w
- Processing parameters
SI 32768
SF 75.4676805 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
' | ' | ' | ' T ' | ' | ' | ' T ' T ' T ' | — € 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME FNMR-ZY-1-92
EXPNO 517
PROCNO 1
o] F2 - Acquisition Parameters
H Date 20220805
N Time 14.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
OMe PULPROG zgfhiggn.2
TD 131072
SOLVENT Acetone
3x NS 16
DS 4
SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
Pl 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 W
F2 - Processing parameters
SI 65536
SF 282.4043552 MHz
WDW EM
| SSB 0
LB 0.30 Hz
GB 0
S B T T T T T T PC 1.00
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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Current Data Parameters

NAME HNMR-4Z7ZY-1-89
EXPNO 31
PROCNO 1
F2 - Acquisition Parameters
Date 20220804
Time 22.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
o PULPROG 2930
R D 65536
SOLVENT Acetone
o0 Ns 8
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
3y AQ 3.9845889 sec
F RG 113.67
DW 60.800 usec
DE 6.50 usec
TE 294.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
mur
R A
R R B D A I I I I I
9 8 7 6 5 4 3 2 1 0 ppm
(=] o[ | w0 | [N N
S aololglo|a|le| |@
- ~— [N N[O |N[™ ||+ o

137



138

[e)} ~N DA~ OO AO NN NMONDOL AL T OO0M A M
e MANEINTNTRNACRENEN 000 nn 0 S
el ~ T HOOOOWOLMOMAHA OO WOWOOWWOWINH N O WWLW .
g 2 EESononnaaRE s aNNN AN NS SE SH S g BRUKER
Current Data Parameters
NAME CNMR-4Z7Y-1-89
EXPNO 32
PROCNO 1
F2 - Acquisition Parameters
Date 20220804
Time 23.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
o i PULPROG zgpg30
N TD 65536
SOLVENT Acetone
CC .
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
3y AQ 1.3631488 sec
F RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 295.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 12.00 usec
PLW1 53.00000000 w
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.37246999 W
PLW13 0.30170000 w
SFO2 400.1916008 MHz
F2 - Processing parameters
J‘ ‘ SI 32768
. » ) SF 100.6277654 MHz
o ) o WDW EM
SSB 0
LB 1.00 Hz
GB 0
I I ) I ) I ) I ) I ) I I " I " I T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm



-115.75

Current Data Parameters

NAME FNMR-ZY-1-89
EXPNO 520
PROCNO 1
F2 - Acquisition Parameters
Date 20220809
Time 14.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
TD 131072
SOLVENT Acetone
NS 16
DS 4
SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
Pl 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 W
F2 - Processing parameters
ST 65536
SF 282.4043552 MHz
WDW EM
SSB 0
LB 0.30 Hz

0

T
-20

1
-40 -60

T
-120

bpé$ 1.00



Current Data Parameters

83.200 usec

NAME HNMR-ZY-1-75
EXPNO 459
PROCNO 1
F2 - Acquisition Parameters
Date 20220721
Time 13.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
O TD 65536
ﬁ SOLVENT Acetone
NS 16
DS 2
SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 114
3z bw
F

4

SI
SF
WDW
SSB
LB
GB
1 I l PC
1 /
ﬂ MﬂﬁLﬁLMJM_JLHLJ&ﬂ h x #jjh_ﬁj
AL L L I R L I HE L AR IR I
9 8 7 6 5 4 3 2 1 0 ppm
o 00 (O[O0 |||V |D
e e IR I
- M[N|M|N[N [N [N[N o

140

6.50 usec
-59.1 K
1.00000000 sec
1

CHANNEL f1 ========
300.1318534 MHz
1H
10.00 usec

14.00000000 w

F2 - Processing parameters

65536
300.1300051 MHz
EM
0
0.30 Hz
0
1.00
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Current Data Parameters
NAME CNMR-ZY-1-75
EXPNO 468
PROCNO 1
F2 - Acquisition Parameters
Date 20220721
A HOAANAANM~M — — OV M Time 22.42
N OO OO WO < AT M INSTRUM spect
VM AN O NWNNWN PROBHD 5 mm PABBO BB-
Ao 4 OO ™~ L0 O PULPROG zgpg30
MMM ONANNNNNNN N H D 65536
A B B B B B B B B B | N SOLVENT Acetone
N K ‘ N NS 200
SWH 18028.846 Hz
\ FIDRES 0.275098 Hz
‘ AQ 1.8175317 sec
RG 203
M ‘ ‘ 3z F DW 27.733 usec
A A r“"‘“”:«’*u‘rﬁv‘ W‘ UM i ““ \”‘M ety w W\"M’w/\‘ .m‘wﬂr W‘ W‘ DE 6.50 usec
| | | | | | | | | | T% 2 oooaggéé :
D . sec
130 ppm D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
WMW WWWMMM2 - Processing parameters
I 32768
SF 75.4676829 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
' | ' | ' | ' | ' | ' | ' | ' | | | | —PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

T
-40

T
-60

T
-80

T
-100

T
-120

I
-140
142

T
-160

T
-180

NAME FNMR-ZY-1-75
EXPNO 474
PROCNO 1

F2 - Acquisition Parameters
Date 20220722

Time 14.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2

TD 131072
SOLVENT Acetone

NS 4

DS 4

SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203

DW 7.467 usec
DE 6.50 usec
TE -59.1 K

D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F

Pl 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 w
PLW12 0.17284000 W

F2 - Processing parameters
ST 65536

SF 282.4043552 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

ppm
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Current Data Parameters

NAME HNMR-ZY-2-15
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date 20220917
Time 9.38 h
INSTRUM Avance
PROBHD 7116098 0833 (
O PULPROG zg30
H TD 65536
M SOLVENT Acetone
NS 16
DS 2
SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101
DW 61.000 usec
3za DE 13.54 usec
A TE 294.9 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 20.73200035 W
F2 - Processing parameters
ST 65536
SF 400.1300069 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| NJM_ I Utjkgm ) N . il J N
9 8 7 6 5 4 3 2 1 ppm
(=] N (O] ™ (O [ N
S ool oS|o ©
- «~— |\ || ™ |AN [~ o

143



144

h

Hz
Hz
sec

usec
usec

secC
secC

MHz

usec
usec

MHz

usec
W
W
W

MHz

Hz
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Current Data Parameters
NAME CNMR-ZY-2-15
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date 20220917
Time 9.57
INSTRUM Avance
PROBHD 7116098 0833 (
O PULPROG zgpg30
H TD 65536
M SOLVENT Acetone
NS 300
DS 4
SWH 23809.523
FIDRES 0.726609
AQ 1.3762560
RG 48.6724
DW 21.000
Sza | DE 6.50
1 TE 295.7
D1 2.00000000
D11 0.03000000
TDO 1
SFO1 100.6228298
NUC1 13C
PO 3.33
Pl 10.00
PLW1 87.89900208
SFO2 400.1316005
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00
PLW2 20.73200035
PLW12 0.25595000
PLW13 0.12874000
F2 - Processing parameters
ST 32768
SF 100.6127685
WDW EM
SSB 0
LB 1.00
GB 0
- PTTR——— .40
" I " " " I I " I I I I I I "
200 180 160 140 120 100 80 60 40 20 0 ppm



-115.94

Current Data Parameters

145

NAME FNMR-Z2Y-2-15
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date 20220917
Time 9.58 h
INSTRUM Avance
PROBHD 72116098 0833 (
0 PULPROG zgig
H TD 131072
] SOLVENT Acetone
NS 16
DS 4
SWH 90909.094 Hz
FIDRES 1.387163 Hz
AQ 0.7208960 sec
RG 101
DW 5.500 usec
3za DE 6.50 usec
1 TE 295.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 376.4607164 MHz
NUC1 19F
Pl 18.00 usec
PLW1 16.73100090 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 20.73200035 W
PLW12 0.25595000 W
F2 - Processing parameters
ST 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I I ) I I I ) I ) I ) I ) I ) I ) I ) I
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Current Data Parameters
NAME HNMR-ZY-4a
EXPNO 524
PROCNO 1
F2 - Acquisition Parameters
Date 20220809
Time 14.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 181
DW 83.200 usec
DE 6.50 usec
TE -59.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 300.1318534 MHz
NUC1 1H
Pl 10.00 usec
PLW1 14.00000000 w
F2 - Processing parameters
SI 65536
SF 300.1300095 MHz
‘ WDW EM
‘\ SSB 0
LB 0.30 Hz
\\ GB 0
1 ’ | PC 1.00
FL M L‘ o J
I D L D U U L R L L B
9 8 7 8 5 4 3 2 1 0 ppm
o] o - (<}]
e < e -
o - - ™
-
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Current Data Parameters
NAME CNMR-ZY-4a
EXPNO 525
PROCNO 1
F2 - Acquisition Parameters
Date 20220809
Time 14.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 120
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE -59.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 75.4752949 MHz
NUC1 13C
Pl 9.50 usec
PLW1 34.20000076 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 w
PLW13 0.14000000 W
F2 - Processing parameters
ST 32768
75.4677485 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
' | ' | ' | ' | ' | ' | ' | | | | | — ¢ 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME HNMR-ZY-2-37
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date 20220924
Time 5.08
INSTRUM Avance
PROBHD 72116098 0833 (
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8196.722
FIDRES 0.250144
AQ 3.9976959
RG 101
DW 61.000
DE 13.54
TE 294.9
D1 1.00000000
TDO 1
SFO1 400.1324708
NUC1 1H
PO 3.33
Pl 10.00
PLW1 20.73200035
F2 - Processing parameters
ST 65536
SF 400.1300025
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
hl MN | |‘
“N‘ JU | h \ U P J‘ J'UU‘U !
B A B R I N I I B
9 8 7 6 5 4 3 1 ppm
0 (o © ) - o
AN - o - o
ﬂ:dﬁw - ‘-'E o
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Current Data Parameters
NAME CNMR-ZY-2-37
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date 20220927
Time 10.31
INSTRUM Avance
PROBHD 72116098 0833 (
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 500
DS 4
SWH 23809.523
FIDRES 0.726609
AQ 1.3762560
RG 51.55
DW 21.000
DE 6.50
TE 295.5
D1 2.00000000
D11 0.03000000
TDO 1
SFO1 100.6228298
NUC1 13C
PO 3.33
Pl 10.00
PLW1 87.89900208
SFO2 400.1316005
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00
PLW2 20.73200035
PLW12 0.25595000
PLW13 0.12874000
F2 - Processing parameters
SI 32768
SF 100.6127685
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40

) I I I I I I I I I ) I I )
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
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NAME FNMR-Z2Y-2-37
EXPNO 9
PROCNO 1
F2 - Acquisition Parameters
Date 20220924
Time 5.25 h
INSTRUM Avance
PROBHD 72116098 0833 (
PULPROG zgig
TD 131072
SOLVENT DMSO
NS 16
DS 4
SWH 90909.094 Hz
FIDRES 1.387163 Hz
AQ 0.7208960 sec
RG 101
DW 5.500 usec
DE 6.50 usec
TE 295.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 376.4607164 MHz
NUC1 19F
Pl 18.00 usec
PLW1 16.73100090 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 20.73200035 W
PLW12 0.25595000 w
F2 - Processing parameters
ST 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

I I I I I " I " I " I " I " I " I " I

0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Current Data Parameters
NAME HNMR-ZY-2-56
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20221012
Time 12.55 h
INSTRUM Avance
PROBHD 7116098 0833 (
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 83.1117
DW 61.000 usec
DE 13.54 usec
TE 294.1 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 20.73200035 W
F2 - Processing parameters
ST 65536
SF 400.1300028 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
; PC 1.00
| 4\4 i
| l\\\m/ JL \J JIM ) ‘ JH Y L
N R D D U L L I I I
9 8 7 6 5 4 1 ppm
< (=] N ™ n
«® < @ « 4
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Current Data Parameters
NAME CNMR-ZY-2-56
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date 20221012
Time 13.02
INSTRUM Avance
PROBHD 7116098 0833 (
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 100
DS 4
SWH 23809.523
FIDRES 0.726609
AQ 1.3762560
RG 51.55
DW 21.000
DE 6.50
TE 294.9
D1 2.00000000
D11 0.03000000
TDO 1
SFO1 100.6228298
NUC1 13C
PO 3.33
Pl 10.00
PLW1 87.89900208
SFO2 400.1316005
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00
PLW2 20.73200035
PLW12 0.25595000
PLW13 0.12874000
F2 - Processing parameters
ST 32768
SF 100.6127685
WDW EM
WJM ’ H “ SSB 0
by b RN b o o o e e st s " i L) 1.00
GB 0
PC 1.40
) I ) I I ) I I I I ) I I ) I I )
200 180 160 140 120 100 80 60 40 20 0 ppm
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