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1. General Information

Unless otherwise specified, all reactions were carried out under argon atmosphere
in anhydrous conditions. All the solvents were purified according to the standard
procedures. All chemicals which are commercially available were used without further
purification unless otherwise noted. All the chiral phosphoric acids were directly used
for the reaction, after they are bought from the Daicel Chiral Technologies (China) Co.,
LTD. 1,4-dithiane-2,5-diol 2 (CAS: 40018-26-6) and 1,4-dioxane-2,5-diol 2’ (CAS:
23147-58-2) bought from the Energy-Chemical were directly used for the reaction.
Thin-layer chromatography (TLC) was performed on silica gel plates (60F-254) using
UV-light (254 and 365nm).

'"H-NMR and ">C-NMR spectra were recorded at 400 MHz or 600 MHz
spectrophotometer. Chemical shifts (J) are expressed in ppm, and J values are given in
Hz. NMR multiplicities are abbreviated as follows: s = singlet, br = broad signal, d =
doublet, t = triplet, q = quartet, m = multiple, dd = doublet of doublet. Values of
enantiomeric excess was determined by chiral HPLC (Agilent 1260 Infinity) with n-
hexane and i-propanol as eluents. High resolution mass spectrometry (HRMS) was
were recorded on an ESI-ion trap Mass spectrometer (Agilent 1100 series LC/MSD, SL
model). Optical rotations were measured on a Jasco P-2000 polarimeter. All chemicals
and solvents were used as received without further purification unless otherwise stated.

Column chromatography was performed on silica gel (200-300 mesh).

2. Substrates of Alkynyl Imines

According to the known procedures, N-Boc-protected C-alkynyl N, O-acetals 1a-
1k and N-Cbz-protected C-alkynyl N, O-acetals 11-1t were synthesized (Figure S1).!
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Figure S1. All Precursors of Alkynyl Imines Employed.
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3. Optimization Study

Table S1. Preliminary Study & Catalysts Evaluation and Screening ¢

Boc HO OH Oxidant or O
( Cat. reductants
HN oy BOC~N Boc~pN Boc~pN
OFt | >—\ (5 mol %) (3.0 equiv.) . /}
S S S
/ \—< CTHE / solvent
OH 40 C T (OC), t2
Ph 1a PH
Y 998
O\P/,O O\P,,O
SO GOl
R R
A1: R=Ph A8: R = H8-2,4,6-(Me)3-CgH, B1: R = 2,4,6-('Pr);CgH,
A2: R = 9-anthryl B2: R = 2,4,6-(Me);CgH>
A3: R =2,4,6-('Pr);-CgH, B3: R = 9-phenanthryl
A4: R = 2,4,6-(Me)3-CgH, = B4: R = SiPhy
A5 R = 3,5—(CF3)2-C6H3 OMe
A6:R = 3,5-(Me)2-C6H3 N
AT: R = 4-1Bu-CgH,4
A9 R = 4-Ph-CgH,
A10: R = 3,5-(Ph),-CgHs Yy 'NH
A11: R = 4-CI-CgH,4 N~ O)\NH
A12: R = 4-CF3-CgH4 |
A13: R = 4-NO,-CgH,4 Ar
A14:R= 4-OMe‘-CGH4 C1: Ar= 3,5-(CF3)2-C6H3
| OMe
Ar< N
j‘\“ | OMe
0] NH N | N NH
NI~
N N NNH o] NH
N~ N Ar
J K X
Ar

C2: Ar= 3,5-(CF3)2-C6H3

D1: Ar= 3,5-(CF3)2-CGH3

E1: Ar= 3,5-(CF3)2-CGH3
E2: Ar= 3,5-(CF3)2-C6H3CH2

Entry  Cat. Oxidant or Solvent T (°C) t yield (%)  ee (%)
Reductants (h)
1° Al - - - - 41 0 (0)
2 Al PCC DCM 40 6 29 0




3 Al PDC DCM 40 6 32 0

4 Al IBX DCM 40 6 25 0
5 Al PDC DCM RT 12 21 0
6 Al LiAlH,4 THF 0 12 complex -
7 Al TFA/Et;SiH DCM 0 12 complex -
8 Al BF:;.EtO/EtsSiH DCM 0 12 complex -
9 Al BF:.EtO/Et;SiH  DCM rt 12 complex -
10 A2 PDC DCM 40 6 50 13
11 A3 PDC DCM 40 6 52 50
12 A4 PDC DCM 40 6 47 32
13 A5 PDC DCM 40 6 51 11
14 A6 PDC DCM 40 6 46 15
15 A7 PDC DCM 40 6 54 32
16 A8 PDC DCM 40 6 53 11
17 A9 PDC DCM 40 6 50 12
18 A10 PDC DCM 40 6 34 9
19 All PDC DCM 40 6 49 12
20 Al12 PDC DCM 40 6 46 11
21 Al3 PDC DCM 40 6 55 0
22 Al4 PDC DCM 40 6 34 27
23 B1 PDC DCM 40 6 55 56
24 B2 PDC DCM 40 6 49 50
25 B3 PDC DCM 40 6 44 36
26 B4 PDC DCM 40 6 30 0
27 C1 PDC DCM 40 6 N.D. -
28 C2 PDC DCM 40 6 N.D. -
29 D1 PDC DCM 40 6 N.D. -
30 E1 PDC DCM 40 6 N.D. -
31 E2 PDC DCM 40 6 N.D. -

“ Unless otherwise noted, the reaction was performed with 1a (0.1 mmol), 2 (0.06 mmol),
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indicated catalyst (5 mol %) in the THF (1.0 mL) at 40 °C; then oxidant or reductant (3.0 equiv.)
in the indicated solvent and temperature. Yields of isolated products 4a are given. The ee values
for 4a are determined by HPLC. ” Yield refers to the isolated product 3a. The ee values are

determined by HPLC for 3a. dr = 1.4:1.

Table S2. Evaluation and Screening of Solvents ¢

Boc OH
/ HO B1 PDC
HN >_\ (5 mol %) BOC\N% (3.0 equiv.)
OEt , S

S — S
/ < solvent DCM
/ OH 40°C Vi 40°C, 6 h
2

Ph 1a Ph 3a

Entry Solvent yield of 4a (%) ec of 4a (%)
1 THF 55 56
2 1,4-dioxane 40 0
3 PhOMe 52 80
4 toluene 61 90
5 xylene 56 89
6 EtCsHs 50 86
7 CICsHs 56 84
8 BrCeHs 59 88
9 CF3CeHs 57 85
10 DCE 56 72
11 DCM 42 77
12 CHCl3 58 85
13 CCly 54 90
14 EtOAc 60 89
15 DMSO 32 0
16 DMF 39 14

“Unless otherwise noted, the reaction was performed with 1a (0.1 mmol), 2 (0.06 mmol), B1
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(5 mol %) in the indicated solvent (1.0 mL) at 40 °C; then PDC (3.0 equiv.) in the DCM (1.0
mL) at 40 °C. Yields of isolated products 4a are given. The ee values for 4a are determined by

HPLC.

Table S3. Evaluation and Screening of the Loading of Substrates®

Boc OH
"™ om )\ (5mol %) B°°\N& (3.0 equiv.)

+S S —» s | ———
/ < toluene DCM
2 OH 40 (°C) // 40°C, 6 h
3a

Ph  1a 2 PH
(0.1 mmol) (x mmol)

Entry 2 (x mmol) yield of 4a (%) ee of 4a (%)
1 0.05 40 90
2 0.06 61 90
3 0.08 58 90
4 0.1 54 90

“Unless otherwise noted, the reaction was performed with 1a (0.1 mmol), 2 (x mmol), B1 (5
mol %) in the toluene (1.0 mL) at 40 °C; then PDC (3.0 equiv.) in the DCM (1.0 mL) at 40 °C.

Yields of isolated products 4a are given. The ee values for 4a are determined by HPLC.

Table S4. Evaluation and Screening of Additives ¢

B1 OH 0]
B
=0¢ HO (5 mol %)

a— PDC
o OEt additives BOC\N& (3.0 equiv.) BOC\N)S

y + S S — s | —— s
< toluene DCM

2 OH 40°C // 40°C, 6 h //

Ph 1a 2 3a 4a

Ph Ph

Entry additives yield of 4a (%) ee of 4a (%)
1 none 61 90
2 3AMS 72 90
3 4A MS 70 89
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4 5A MS

5 MgSO4

70 89

66 84

*Unless otherwise noted, the reaction was performed with 1a (0.1 mmol), 2 (0.06 mmol),

B1 (5§ mol %) and indicated additives (30 mg) in the toluene (1.0 mL) at 40 °C; then PDC (3.0

equiv.) in the DCM (1.0 mL) at 40 °C. Yields of isolated products 4a are given. The ee values

for 4a are determined by HPLC.

Table SS. Evaluation and Screening of Temperature ¢

Boc 1o B1 OH
/ (5 mol %) PDC
HN ot s>_\s 3AMS B°°\N}2 (3.0 equiv.)
+ —_— — >
// \—< toluene DCM
OH T(°C) // 40°C,6h
Ph 1a 2 pH 3a
Entry T (°C) ¢ (h) yield (%) ee (%)
1 20 24 44 93
2 25 24 46 92
3 30 12 53 90
4 35 8 57 90
5 40 8 55 90
6 50 8 42 89

?Unless otherwise noted, the reaction was performed with 1a (0.1 mmol), 2 (0.06 mmol),

B1 (5 mol %) and 3A MS (30 mg) in the toluene (1.0 mL) at the indicated temperature; then

PDC (3.0 equiv.) in the DCM (1.0 mL) at 40 °C. Yields of isolated products 4a are given. The

ee values for 4a are determined by HPLC.
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4. General Procedure for the Tandem Asymmetric Annulation

Py B1 OH o !
, HQ (5 mol %) PDC l ’
HN OFt > 3Ams | P9°N 3.0equiv) PITNT Y T
/ —( toluene DCM R
2 OH 40 (°C) /7 w°c.6n J
R 1a-1t 2 R 3a-3t R 4a-4t i 1
(0.1 mmol) (0.06 mmol) . B1:R' = Pr: B2: R' = Me

General procedure for annulation: The freshly dry toluene (1 mL) was added to
the dry 25-mL tube containing with alkynyl imines 1 (0.1 mmol), the chiral catalyst B1
(5 mol %), 2,5-dihydroxy-1,4-dithiane 2 (9.2 mg, 0.06 mmol) and 3A MS (30 mg). The
reacting mixture was stirred at 40 °C for 8-12 hours. Upon the completion of alkynyl
imines monitored by TLC analysis (about 1:1 dr), the mixture was directly purified by
flash column chromatography (elution: ethyl acetate/petroleum ether = 1/15) to afford
the crude chiral thiazolidines 3.

Note: Chiral thiazolidines 3 readily occurred the racemization of N, O-acetals motif
and some undefined side reaction in the solvent. Most of the chiral thiazolidines 3 could
not be purified carefully, and only three chiral thiazolidines have been provided the
good quality spectrums or data. In order to facilitate the further analyses, the crude
products 3 was directly used for the next oxidation procedure.

General procedure for PDC-mediated oxidation: The solution of the obtained
crude products 3 (1.0 equiv.) in DCM (1.0 mL) was added PDC (3.0 equiv.). The
mixture was stirred at 40 °C for 6 hours. Then, the mixture was cooled to rt and added
an appropriate amount of silica gel, which gave a good solid residue after the solvent
was removed under reduced pressure. The residue was purified by silica gel column
chromatography (ethyl acetate/petroleum ether = 1/25 to 1/20) to afford the desired

products 4.
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OH

Boc\N&

s
4

3a

Tert-butyl (25)-4-hydroxy-2-(phenylethynyl)thiazolidine-3-carboxylate. Following
the General Procedure (without PDC-mediated oxidation procedure), 3a was obtained
as clear colorless oil (8 h, 29.4 mg, 92% yield, 1.4:1 dr, 90% (90%) ee) after flash
chromatography (elution gradient: ethyl acetate/petroleum ether = 1/20); [a]p® = -
160.1 (¢ 1.0, CHCl3); HRMS (ESI-TOF) calculated for C1sHioNO3SNa [M + Na]":
328.0978, found: 328.0978; 'TH NMR (400 MHz, acetone-d®, ppm): J 7.43-7.36 (m, 7H
(5*1.4H) + 5H), 5.97 (d, J = 2.8 Hz, 1H), 5.88 (s, 1H), 5.82 (s, 1.4H), 5.70 (s, 1.4H),
5.17(d,J=4.6 Hz, 1H), 4.98 (d, J= 5.3 Hz, 1.4H), 3.58-3.53 (m, 1.4H), 3.43-3.39 (m,
1H), 3.23 (s, 1H), 3.04 (d, J = 12.1 Hz, 1.4H), 1.50 (s, 13H(9*1.4H) + 9H); '*C NMR
(100 MHz, acetone-d®, ppm): 6 152.1, 152.0, 131.44, 131.41, 128.52, 128.48, 122.8,
122.7, 88.5, 83.8, 82.6, 82.2, 81.9, 80.7, 80.5, 51.4, 50.5, 38.1, 27.6; HPLC analysis:
Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 90:10, flow rate = 1.0 mL/min, A = 254
nm, retention time: tr (minor isomer) = 8.02 min, tr (major isomer) = 9.05 min; tr

(minor isomer) = 13.08 min, tr (major isomer) = 14.78 min.

o)

Boc\N)S

s
4

4a

Tert-butyl (S)-4-oxo0-2-(phenylethynyl)thiazolidine-3-carboxylate. Following the
General Procedure, 4a was obtained as clear colorless oil (8 h, 23.5 mg, 72% yield of
2-steps, 90% ee) after flash chromatography (elution gradient: ethyl acetate/petroleum
ether = 1/20); [a]p® = -5.3 (¢ 0.1, CHCIls); HRMS (ESI-TOF) calculated for
Ci16H17NO3SNa [M + Na]": 326.0821, found: 326.0819; '"H NMR (400 MHz, CDCls,
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ppm): 6 7.44-7.40 (m, 2H), 7.37-7.32 (m, 3H), 5.91 (s, 1H), 4.03 (d, J=16.0 Hz, 1H),
3.61 (d, J=16.0 Hz, 1H), 1.57 (s, 9H); '3C NMR (100 MHz, CDCl3, ppm): 6 169.6,
148.3, 131.7, 129.1, 128.4, 121.6, 85.4, 85.3, 84.7, 49.9, 33.6, 28.0; HPLC analysis:
Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, A = 254

nm, retention time: tr (major) = 12.45 min, tr (minor) = 14.89 min.

0]

Boc\N)S

s
4

4b

Me
Tert-butyl (S)-4-oxo0-2-(p-tolylethynyl)thiazolidine-3-carboxylate. Following the

General Procedure, the crude product 3b was obtained as clear yellow oil (8 h, 25.5
mg, 80% yield) after flash chromatography (elution gradient: ethyl acetate/petroleum
ether = 1/20); 4b was obtained as clear yellow oil (8 h, 22.3 mg, 69% yield of 2-steps,
93% ee) after flash chromatography (elution gradient: ethyl acetate/petroleum ether =
1/20); [a]p® = -4.3 (c 0.1, CHCI3); HRMS (ESI-TOF) calculated for C17Hi19NO3SNa
[M + Na]": 340.0978, found: 340.0977; '"H NMR (600 MHz, CDCl3, ppm): J 7.32-
7.30 (m, 2H), 7.14-7.13 (m, 2H), 5.90 (s, 1H), 4.02 (d, J = 16.2 Hz, 1H), 3.60 (d, J =
16.2 Hz, 1H), 2.36 (s, 3H), 1.56 (s, 9H); 3C NMR (150 MHz, CDCls, ppm): 6 169.6,
148.3, 139.3, 131.6, 129.2, 118.6, 85.6, 84.73, 84.65, 50.0, 33.6, 28.0, 21.5; HPLC
analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min,

A =254 nm, retention time: tr (major) = 12.76 min, tr (minor) = 14.93 min.
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S
/
/ 4c
Cl
Tert-butyl (5)-2-((4-chlorophenyl)ethynyl)-4-oxothiazolidine-3-carboxylate.

Following the General Procedure, the crude product 3¢ was obtained as clear yellow
oil (8 h, 31.5 mg, 93% yield) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); 4¢ was obtained as clear yellow oil (10 h, 23.0 mg, 68%
yield of 2-steps, 91% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); [a]p* = -11.6 (¢ 0.1, CHCl3); HRMS (ESI-TOF)
calculated for CisHisCINO3SNa [M + Na]": 360.0432, found: 360.0434; '"H NMR (600
MHz, CDCls, ppm): 6 7.36-7.30 (m, 4H), 5.89 (s, 1H), 4.01 (d, J=16.2 Hz, 1H), 3.61
(d, J=16.2 Hz, 1H), 1.56 (s, 9H); 1*C NMR (150 MHz, CDCl3, ppm): 6 169.4, 148.3,
135.2, 133.0, 128.8, 120.1, 86.4, 84.8, 84.2, 49.7, 33.6, 28.0; HPLC analysis: Daicel
CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, A = 254 nm,

retention time: tr (major) = 12.28 min, tr (minor) = 14.50 min.

F
Tert-butyl (5)-2-((4-fluorophenyl)ethynyl)-4-oxothiazolidine-3-carboxylate.

Following the General Procedure, the crude product 3d was obtained as clear yellow
oil (8 h, 31.3 mg, 97% yield) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); 4d was obtained as clear yellow oil (6 h, 20.0 mg, 62%
yield of 2-steps, 91% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); [a]p®® = -292.1 (¢ 1, CHCl3); HRMS (ESI-TOF)
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calculated for C1sH16FNO3SNa [M + Na]": 344.0727, found: 344.0729; 'H NMR (400
MHz, CDCls, ppm): 6 7.43-7.38 (m, 2H), 7.06-7.00 (m, 2H), 5.89 (s, 1H), 4.02 (d, J =
16.0 Hz, 1H), 3.62 (d, J = 16.0 Hz, 1H), 1.57 (s, 9H); 13C NMR (100 MHz, CDCl3,
ppm): 6 169.5, 162.9 (d, 'Jcr = 249.1 Hz), 148.3, 133.7 (d, *Jcr = 8.44 Hz), 117.7 (d,
4Jcr = 3.62 Hz), 115.8 (d, 2Jcr = 21.9 Hz), 85.2, 84.8, 84.3,49.8, 33.6, 28.0; ’F NMR
(376 MHz, CDClI3, ppm): ¢ -109.5 (s); HPLC analysis Daicel CHIRALPAK IC, n-
Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, A = 254 nm, retention time: tr (major)

= 12.67 min, tr (minor) = 15.08 min.

0]

BOC\N)S
S
4

4e

CF,

Tert-butyl (5)-4-0x0-2-((4-(trifluoromethyl)phenyl)ethynyl)thiazolidine-3-
carboxylate. Following the General Procedure, the crude product 3e was obtained as
clear yellow oil (8 h, 32.6 mg, 87% yield) after flash chromatography (elution gradient:
ethyl acetate/petroleum ether = 1/20); 4e was obtained as clear yellow oil (10 h, 25.6
mg, 69% yield of 2-steps, 93% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); [a]p?® = -3.4 (¢ 0.1, CHCl3); HRMS (ESI-TOF)
calculated for C17H16F3NO3SNa [M + Na]": 394.0695, found: 394.0696; 'H NMR (400
MHz, CDCls, ppm): 0 7.61-7.59 (m, 2H), 7.54-7.52 (m, 2H), 5.92 (s, 1H), 4.03 (d, J =
16.0 Hz, 1H), 3.63 (d, J = 16.4 Hz, 1H), 1.57 (s, 9H); '3C NMR (100 MHz, CDCl;,
ppm): § 169.3, 148.2, 132.0, 130.8 (q, 2Jcr = 32.5 Hz), 125.4 (q, *Jcr = 3.9 Hz), 123.7
(q, 'Jcr = 273.4 Hz), 87.8, 84.9, 83.8, 49.6, 33.5, 28.0; '°’F NMR (376 MHz, CDCls,
ppm): 6 -63.0 (s); HPLC analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = §0:20,
flow rate = 1.0 mL/min, A = 254 nm, retention time: tr (major) = 9.27 min, tr (minor)

=10.79 min.
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S
Br / /
4f
Tert-butyl (5)-2-((2-bromophenyl)ethynyl)-4-oxothiazolidine-3-carboxylate.

Following the General Procedure, the crude product 3f was obtained as clear yellow
oil (8 h, 34.6 mg, 90% yield) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); 4f was obtained as clear yellow oil (8 h, 23.7 mg, 62%
yield of 2-steps, 94% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); [a]p?® = -2.2 (¢ 0.1, CHCl3); HRMS (ESI-TOF)
calculated for C1sH1sBrNO3SNa [M + Na]": 403.9926, found: 403.9923; 'H NMR (600
MHz, CDCls, ppm): ¢ 7.60-7.58 (m, 1H), 7.45-7.44 (m, 1H), 7.29-7.28 (m, 1H), 7.23-
7.20 (m, 1H), 5.92 (s, 1H), 4.08 (d, J=16.1 Hz, 1H), 3.61 (d, J=16.1 Hz, 1H), 1.57 (s,
9H); 13C NMR (150 MHz, CDCl3, ppm): J 169.4, 148.2, 133.4, 132.5, 130.2, 127.1,
125.8, 123.9, 89.9, 84.8, 83.9, 50.0, 33.7, 28.0; HPLC analysis: Daicel CHIRALPAK
IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, A = 254 nm, retention time: tr

(major) = 12.51 min, tr (minor) = 15.39 min.

o)

Boc\N)S

S

4

49

Tert-butyl (5)-2-(hex-1-yn-1-yl)-4-oxothiazolidine-3-carboxylate. Following the
General Procedure, the crude product 3g was obtained as clear yellow oil (8 h, 21.5
mg, 75% yield) after flash chromatography (elution gradient: ethyl acetate/petroleum
ether = 1/20); 4g was obtained as clear yellow oil (10 h, 13.0 mg, 46% yield of 2-steps,
87% ee) after flash chromatography (elution gradient: ethyl acetate/petroleum ether =
1/20); [a]p® = -7.0 (c 0.1, CHCl3); HRMS (ESI-TOF) calculated for C14H21NO3SNa
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[M + Na]": 306.1134, found: 306.1133; '"H NMR (400 MHz, CDCls, ppm): 6 5.67 (s,
1H), 3.95 (d, J=16.2 Hz, 1H), 3.55 (d, J=16.2 Hz, 1H), 2.23 (td, /= 6.9, 1.6 Hz, 2H),
1.55 (s, 9H), 1.51-1.45 (m, 2H), 1.44-1.36 (m, 2H), 0.91 (t, J= 7.3 Hz, 3H) ; 3C NMR
(100 MHz, CDCls, ppm): J 169.6, 148.3, 86.7, 84.4, 76.9, 49.7, 33.5, 30.3, 27.9, 21.9,
18.4, 13.5; HPLC analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow

rate = 1.0 mL/min, A = 220 nm, retention time: tr (major) = 10.72 min, tr (minor) =

12.65 min.
0
Boc~ N)S
S
4
4h
Ph
Tert-butyl (5)-4-0x0-2-(4-phenylbut-1-yn-1-yl)thiazolidine-3-carboxylate.

Following the General Procedure, the crude product 3h was obtained as clear yellow
oil (8 h, 27.4 mg, 82% yield) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); 4h was obtained as clear yellow oil (10 h, 25.1 mg, 55%
yield of 2-steps, 84% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); [a]p?® = -9.2 (¢ 0.1, CHCl3); HRMS (ESI-TOF)
calculated for Ci1sH21NO3SNa [M + Na]": 354.1134, found: 354.1135; 'H NMR (600
MHz, CDCls, ppm): 6 7.31-7.28 (m, 2H), 7.23-7.20 (m, 3H), 5.62 (d, J= 2.0, 1H), 3.85
(dd, J=16.1,2.2 Hz, 1H), 3.51 (dd, J=16.1, 2.3 Hz, 1H), 2.81 (t, /= 7.5 Hz, 2H), 2.53
(tt, J = 7.5, 2.0 Hz, 2H), 1.53 (s, 9H); 3C NMR (150 MHz, CDCl3, ppm): 6 169.5,
148.4, 140.1, 128.5, 128.4, 126.5, 85.8, 84.4, 77.8, 49.6, 34.6, 33.6, 28.0, 20.9; HPLC
analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min,

A =254 nm, retention time: tr (major) = 12.42 min, tr (minor) = 15.02 min.
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Tert-butyl (S)-2-(cyclopropylethynyl)-4-oxothiazolidine-3-carboxylate. Following
the General Procedure, the crude product 3i was obtained as clear colorless oil (8 h,
21.2 mg, 79% yield) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); 4i was obtained as clear colorless oil (12 h, 14.2 mg,
53% yield of 2-steps, 77% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); [a]p® = -5.6 (¢ 0.1, CHCI3); HRMS (ESI-TOF)
calculated for C13H17NO3SNa [M + Na]*: 290.0821, found: 290.0820; "TH NMR (600
MHz, CDCIs, ppm): 6 5.63 (d, J= 1.8 Hz, 1H), 3.94 (d, J = 16.1 Hz, 1H), 3.54 (d, J =
16.2 Hz, 1H), 1.55 (s, 9H), 1.30-1.25 (m, 1H), 0.83-0.80 (m, 2H), 0.70-0.68 (m, 2H);
13C NMR (150 MHz, CDCls, ppm): § 170.2, 148.9, 90.2, 85.0, 72.4, 50.2, 34.1, 28.5,
8.94, 8.92, -0.0; HPLC analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20,
flow rate = 1.0 mL/min, A = 220 nm, retention time: tr (major) = 12.84 min, tr (minor)

= 15.38 min.

(0]
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Ph 4
Tert-butyl (S,E)-4-0xo0-2-(4-phenylbut-3-en-1-yn-1-yl)thiazolidine-3-carboxylate.
Following the General Procedure, the crude product 3j was obtained as clear colorless
oil (8 h, 30.5 mg, 92% yield) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); 4j was obtained as clear colorless oil (12 h, 23.4 mg,

71% yield of 2-steps, 86% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); [a]p® = -222.5 (¢ 0.1, CHCI3); HRMS (ESI-TOF)
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calculated for C1sH19NNaOs3S [M + Na]*: 352.0978, found: 352.0999; "TH NMR (400
MHz, CDCls, ppm): & 7.42-7.28 (m, 5H), 6.97 (d, J = 163 Hz, 1H), 6.17 (dd, J = 16.3,
1.7 Hz, 1H), 5.86 (d, J = 1.7 Hz, 1H), 4.01 (d, J = 16.1 Hz, 1H), 3.59 (d, J = 16.1 Hz,
1H), 1.57 (s, 9H); 3C NMR (100 MHz, CDCls, ppm): & 169.4, 148.3, 143.0, 135.7,
129.1, 128.8, 126.4, 106.5, 87.3, 84.73, 84.69, 50.0, 33.6, 28.0; HPLC analysis: Daicel
CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, A = 254 nm,

retention time: tr (major) = 14.88 min, tr (minor) = 16.71 min.

o]
BOC\N)S
S

4

TMS 4k

Tert-butyl (8)-4-oxo0-2-((trimethylsilyl)ethynyl)thiazolidine-3-carboxylate.
Following the General Procedure, the crude product 3k was obtained as clear colorless
oil (8 h, 29.5 mg, 98% yield) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); 4k was obtained as clear colorless oil (12 h, 18.0 mg,
60% yield of 2-steps, 91% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); [a]p* = -233.2 (¢ 0.1, CHCIl3); HRMS (ESI-TOF)
calculated for C13H21NNaO3SSi [M +Na]*: 322.0904, found: 322.0899; "TH NMR (400
MHz, CDCls, ppm): 0 5.62 (s, 1H), 3.93 (d, /= 16.1 Hz, 1H), 3.53 (d, /= 16.1 Hz, 1H),
1.53 (s, 9H), 0.15 (s, 9H); 3C NMR (100 MHz, CDCl3, ppm): 6 170.0, 148.4, 101.3,
91.0, 84.9, 49.7, 33.7, 28.3, -0.004; HPLC analysis: Daicel CHIRALPAK IC, n-
Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, A =210 nm, retention time: tr (major)

= 9.15 min, tr (minor) = 10.83 min.
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Benzyl (25)-4-hydroxy-2-(phenylethynyl)thiazolidine-3-carboxylate. Following the
General Procedure (without PDC-mediated oxidation procedure), 31 was obtained as
clear colorless oil (8 h, 32.0 mg, 94% yield, 1:1 dr, 93% (93%) ee) after flash
chromatography (elution gradient: ethyl acetate/petroleum ether = 1/20); [a]p® = -
194.0 (¢ 1.0, CHCl3); HRMS (ESI-TOF) calculated for C1oH17NO3SNa [M + Na]":
362.0821, found: 362.0822; 'H NMR (400 MHz, acetone-d®, ppm): § 7.47-7.31 (m,
20H), 6.06 (s, 1H), 5.98 (s, 1H), 5.90 (d, J = 3.6 Hz, 1H), 5.83 (s, 1H), 5.63 (s, 2H),
5.30(d,J=12.4 Hz, 2H), 5.14 (d, J = 12.8 Hz, 2H), 3.61-3.58 (m, 1H), 3.45 (dd, J =
11.2, 4.8 Hz, 1H), 3.28-3.25 (m, 1H), 3.09 (d, /= 12.0 Hz, 1H); *C NMR (100 MHz,
acetone-d®, ppm): & 152.81, 152.76, 136.8, 136.7, 131.5, 128.6, 128.5, 128.4, 128.3,
127.9, 127.8, 127.7, 122.6, 122.5, 121.3, 120.0, 88.13, 88.08, 83.1, 82.4, 67.0, 66.9,
54.1, 34.0, 26.2, 24.4, 23.6; HPLC analysis Daicel CHIRALPAK IC, n-Hexane/i-
PrOH = 95:5, flow rate = 1.0 mL/min, A = 254 nm, retention time: tr (major of isomer
A) = 27.55 min, tr (minor of isomer A) = 30.40 min; tr (minor of isomer B) = 70.64

min, tr (major of isomer B) = 76.50 min.

Benzyl (S)-4-oxo0-2-(phenylethynyl)thiazolidine-3-carboxylate. Following the
General Procedure, 41 was obtained as a pale yellow solid (10 h, 21.2 mg, 63% yield
of 2-steps, 93% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/25); [a]p?* = -255.4 (¢ 1.0, CHCIl3); m.p. 80-81 °C; HRMS
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(ESI-TOF) calculated for C19H1sNO3SNa [M + Na]": 360.0665, found: 360.0663; TH
NMR (400 MHz, CDCls, ppm): & 7.45-7.44 (m, 2H), 7.38-7.33 (m, 8H), 5.98 (s, 1H),
5.42 (d,J = 12.3 Hz, 1H), 5.30 (d, J= 12.2 Hz, 1H), 4.07 (d, J = 16.3 Hz, 1H), 3.63 (d,
J =163 Hz, 1H); *C NMR (100 MHz, CDCls, ppm): § 169.3, 149.9, 134.7, 131.9,
129.1,128.7, 128.6, 128.35, 128.29, 121.4, 85.9, 85.0, 69.0, 49.8, 33.5; HPLC analysis:
Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, A = 254

nm, retention time: tr (major) = 24.44 min, tr (minor) =27.10 min.

0

CbZ\N)S

S
74

4m

Me
Benzyl (S)-4-0xo0-2-(p-tolylethynyl)thiazolidine-3-carboxylate. Following the

General Procedure, the crude product 3m was obtained as clear yellow oil (8 h, 32.0
mg, 91% yield) after flash chromatography (elution gradient: ethyl acetate/petroleum
ether = 1/20); 4m was obtained as clear yellow oil (10 h, 22.9 mg, 65% yield of 2-steps,
92% ee) after flash chromatography (elution gradient: ethyl acetate/petroleum ether =
1/25); [a]p* =-274.3 (¢ 1.0, CHCl3); HRMS (ESI-TOF) calculated for C20H17NO3SNa
[M + Na]": 374.0821, found: 374.0816; '"H NMR (400 MHz, CDCl3, ppm): J 7.45-
7.43 (m, 2H), 7.34-7.32 (m, 3H), 7.27-7.25 (m, 2H), 7.13-7.11 (m, 2H), 5.97 (s, 1H),
5.41(d,J=12.3 Hz, 1H), 5.29 (d, J=12.3 Hz, 1H), 4.06 (d, /= 16.3 Hz, 1H), 3.62 (d,
J =16.2 Hz, 1H), 2.36 (s, 3H); 13C NMR (100 MHz, CDCl3, ppm): J 169.3, 149.9,
139.4,134.7,131.8,129.1, 128.7, 128.6, 128.3, 118.4, 86.1, 84.3, 68.9, 49.9, 33.5, 21.6;
HPLC analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0

mL/min, A = 254 nm, retention time: tr (major) = 25.22 min, tr (minor) = 27.80 min.

S19



S
74
4n
MeO
Benzyl (5)-2-((4-methoxyphenyl)ethynyl)-4-oxothiazolidine-3-carboxylate.

Following the General Procedure, the crude product 3n was obtained as clear colorless
oil (8 h, 34.2 mg, 93% yield) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); 4n was obtained as a pale white solid (10 h, 23.8 mg,
65% yield of 2-steps, 90% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/25); [a]p?® = -287.2 (¢ 1.0, CHCI3); m.p. 92-93 °C; HRMS
(ESI-TOF) calculated for C20H17NO4SNa [M + Na]*: 390.0770, found: 390.0766; H
NMR (600 MHz, CDCls, ppm): 0 7.45-7.43 (m, 2H), 7.33-7.30 (m, 5H), 6.84-6.83 (m,
2H), 5.96 (s, 1H), 5.41 (d, J=12.6 Hz, 1H), 5.29 (d, /= 12.0 Hz, 1H), 4.05 (d, /= 16.2
Hz, 1H), 3.81 (s, 3H), 3.61 (d, J= 16.2 Hz, 1H); 3C NMR (150 MHz, CDCl3, ppm): 6
169.3,160.2, 149.9, 134.8, 133.4, 128.64, 128.55, 128.2, 114.0, 113.5, 86.0, 83.8, 68.9,
55.3,50.0, 33.5; HPLC analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20,
flow rate = 1.0 mL/min, A = 254 nm, retention time: tr (major) = 36.67 min, tr (minor)

=41.63 min.

Cl
Benzyl (25)-2-((4-chlorophenyl)ethynyl)-4-hydroxythiazolidine-3-carboxylate.

Following the General Procedure (without PDC-mediated oxidation procedure), 30
was obtained as clear colorless oil (8 h, 34.3 mg, 92% yield, 1.3:1 dr, 97% (97%) ee)

after flash chromatography (elution gradient: ethyl acetate/petroleum ether = 1/20);
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[0]p?® =-181.7 (¢ 1.0, CHCI3); HRMS (ESI-TOF) calculated for C1oHisCINO3SNa [M
+ Na]": 396.0432, found: 396.0431; "TH NMR (400 MHz, acetone-d®, ppm): ¢ 7.47-
7.32 (m, 18H), 6.06 (s, 1H), 5.97 (s, 1H), 5.90 (d, /= 4.0 Hz, 1H), 5.82 (s, 1H), 5.63 (s,
2H), 5.30 (d, J = 12.4 Hz, 2H), 5.13 (d, J = 12.8 Hz, 2H), 3.59 (d, J = 12.0 Hz, 1H),
3.45(dd,J=11.2,4.4 Hz, 1H), 3.28-3.25 (m, 1H), 3.09 (d, /= 12.0 Hz, 1H); 3C NMR
(100 MHz, acetone-d®, ppm): § 152.7, 146.8, 136.8, 136.7, 134.1, 133.1, 128.7, 128.40,
128.36, 128.0, 127.9, 127.7, 121.4, 121.3, 89.3, 89.2, 67.0, 66.9, 54.1, 34.0, 26.2, 24 .4,
23.6; HPLC analysis Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 95:5, flow rate =
1.0 mL/min, A = 254 nm, retention time: tr (major of isomer A) = 22.28 min, tr (minor

of isomer A) = 24.50 min; tr (minor of isomer B) = 63.07 min, tr (major of isomer B)

=74.68 min.
O
CbZ\N)S
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Benzyl (5)-2-((4-chlorophenyl)ethynyl)-4-oxothiazolidine-3-carboxylate.

Following the General Procedure, 40 was obtained as a pale yellow solid (10 h, 24.6
mg, 63% yield of 2-steps, 97% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/25); [a]p*® = -162.2 (¢ 1.0, CHCI3); m.p. 102-103 °C;
HRMS (ESI-TOF) calculated for C1oH14CINO3SNa [M + Na]": 394.0275, found:
394.0273; "TH NMR (400 MHz, CDCls, ppm): § 7.43-7.39 (m, 2H), 7.34-7.29 (m, 7H),
5.96 (s, 1H), 5.42 (d, J=12.2 Hz, 1H), 5.29 (d, J=12.2 Hz, 1H), 4.05 (d, /= 16.3 Hz,
1H), 3.63 (d, J = 16.3 Hz, 1H); 3C NMR (100 MHz, CDCl3, ppm): J 169.1, 149.9,
135.3, 134.7, 133.1, 128.74, 128.67, 128.3, 119.9, 86.0, 84.7, 69.0, 49.7, 33.5; HPLC
analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min,

A =254 nm, retention time: tr (major) = 23.71 min, tr (minor) = 26.37 min.
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Benzyl (8)-2-((3-fluorophenyl)ethynyl)-4-oxothiazolidine-3-carboxylate.

Following the General Procedure, the crude product 3p was obtained as clear yellow
oil (8 h, 31.1 mg, 87% yield) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); 4p was obtained as clear yellow oil (8 h, 19.6 mg, 55%
yield of 2-steps, 92% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/25); [a]p®® = -284.6 (¢ 1.0, CHCIl3); HRMS (ESI-TOF)
calculated for C1oH14FNO3SNa [M + Na]*: 378.0571, found: 378.0569; 'H NMR (400
MHz, CDCl3, ppm): 6 7.45-7.43 (m, 2H), 7.34-7.28 (m, 4H), 7.16-7.04 (m, 3H), 5.96
(s, 1H), 5.43 (d, J=12.2 Hz, 1H), 5.29 (d, /= 12.2 Hz, 1H), 4.05 (d, /= 16.3 Hz, 1H),
3.63 (d, J=16.3 Hz, 1H); '*C NMR (100 MHz, CDCl3, ppm): 6 169.1, 162.2 (d, 'Jc-r
= 245.8 Hz), 149.9, 134.6, 130.0 (d, *Jcr = 8.5 Hz), 128.70, 128.68, 128.4, 127.8 (d,
4Jcr = 3.0 Hz), 123.2 (d, *Jcr = 9.6 Hz), 118.7 (d, 2Jcr = 22.9 Hz), 116.6 (d, 2Jcr = 21.1
Hz), 85.9, 84.5 (d, *Jcr = 3.3 Hz), 69.0, 49.6, 33.4; ’F NMR (376 MHz, CDCl3, ppm):
0 -112.5 (s); HPLC analysis Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow
rate = 1.0 mL/min, A = 254 nm, retention time: tr (major) = 23.26 min, tr (minor) =

25.87 min.

(0]
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Benzyl (S)-4-ox0-2-(o-tolylethynyl)thiazolidine-3-carboxylate. Following the

General Procedure, the crude product 3q was obtained as clear colorless oil (8 h, 32.6

mg, 92% yield) after flash chromatography (elution gradient: ethyl acetate/petroleum

S22



ether = 1/20); 4q was obtained as clear colorless oil (10 h, 23.0 mg, 65% yield of 2-
steps, 90% ee) after flash chromatography (elution gradient: ethyl acetate/petroleum
ether = 1/25); [a]p?® = -331.5 (¢ 1.0, CHCIl3); HRMS (ESI-TOF) calculated for
C20H17NO3SNa [M + Na]": 374.0821, found: 374.0822; '"H NMR (400 MHz, CDCls,
ppm): 0 7.45-7.43 (m, 2H), 7.34-7.32 (m, 4H), 7.27-7.12 (m, 3H), 6.01 (s, 1H), 5.39 (d,
J=12.4 Hz, 1H), 5.32 (d, J=12.8 Hz, 1H), 4.06 (d, J=16.4 Hz, 1H), 3.64 (d, /= 16.2
Hz, 1H), 2.33 (s, 3H); 3C NMR (100 MHz, CDCl3, ppm): 6 169.2, 149.9, 140.6, 134.7,
132.1,129.5,129.2, 128.7, 128.6, 128.3, 125.6, 121.2, 88.8, 85.0, 69.0, 50.0, 33.5, 20.5;
HPLC analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 90:10, flow rate = 1.0

mL/min, A =254 nm, retention time: tr (major) = 35.86 min, tr (minor) = 42.61 min.
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Benzyl (8)-4-oxo-2-(thiophen-2-ylethynyl)thiazolidine-3-carboxylate. Following
the General Procedure, the crude product 3r was obtained as clear yellow oil (8 h, 31.6
mg, 91% yield) after flash chromatography (elution gradient: ethyl acetate/petroleum
ether = 1/20); 4r was obtained as clear yellow oil (10 h, 19.1 mg, 56% yield of 2-steps,
93% ee) after flash chromatography (elution gradient: ethyl acetate/petroleum ether =
1/25); [a]p®*® = -301.1 (¢ 1.0, CHCl3); HRMS (ESI-TOF) calculated for
C17H13NO3S2Na [M + Na]*: 366.0229, found: 366.0226; "TH NMR (600 MHz, CDCls,
ppm): 6 7.39-7.35 (m, 2H), 7.29-7.23 (m, 4H), 7.15-7.13 (m, 1H), 6.94-6.92 (s, 1H),
5.91 (s, 1H), 5.34 (d, J=12.0 Hz, 1H), 5.23 (d, J=12.0 Hz, 1H), 3.99 (d, /= 16.2 Hz,
1H), 3.55 (d, J = 16.2 Hz, 1H); '3C NMR (150 MHz, CDCIls, ppm): 6 169.1, 149.8,
134.7, 133.3, 128.7, 128.6, 128.30, 128.25, 127.1, 121.3, 88.7, 79.4, 69.0, 49.9, 33.5;
HPLC analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0

mL/min, A =254 nm, retention time: tr (major) = 27.52 min, tr (minor) = 30.23 min.
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Benzyl (S5)-2-(hex-1-yn-1-yl)-4-oxothiazolidine-3-carboxylate. Following the
General Procedure, the crude product 3s was obtained as clear yellow oil (8 h, 25.0 mg,
78% yield) after flash chromatography (elution gradient: ethyl acetate/petroleum ether
= 1/20); 4s was obtained as clear yellow oil (10 h, 13.5 mg, 43% yield of 2-steps, 90%
ee) after flash chromatography (elution gradient: ethyl acetate/petroleum ether = 1/20);
[a]p® = -206.6 (c 1.0, CHCI3); HRMS (ESI-TOF) calculated for C17H19NO3SNa [M
+ Na]": 340.0978, found: 340.0979; 'H NMR (400 MHz, CDCl3, ppm): J 7.45-7.32
(m, 5H), 5.73 (t,J=1.6, 1H), 5.37 (d, J=12.4 Hz, 1H), 5.29 (d, /= 12.4 Hz, 1H), 3.98
(d,J=16.4 Hz, 1H), 3.56 (d, J=16.0 Hz, 1H), 2.20 (dt, /= 7.2, 1.6 Hz, 2H), 1.51-1.42
(m, 2H), 1.40-1.31 (m, 2H), 0.89 (t, J = 7.2, 3H); '3C NMR (100 MHz, CDCl3, ppm):
0 169.4, 150.0, 134.8, 128.62, 128.57, 128.2, 87.4, 76.5, 68.8, 49.7, 33.5, 30.2, 21.9,
18.5, 13.6; HPLC analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow
rate = 1.0 mL/min, A = 220 nm, retention time: tr (major) = 19.95 min, tr (minor) =
22.19 min.

0]
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Benzyl (S)-4-oxo-2-((trimethylsilyl)ethynyl)thiazolidine-3-carboxylate. Following
the General Procedure, the crude product 3t was obtained as clear colorless oil (8 h,
33.2 mg, 98% yield) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); 4t was obtained as clear colorless oil (12 h, 20.0 mg,
60% yield of 2-steps, 92% ee) after flash chromatography (elution gradient: ethyl
acetate/petroleum ether = 1/20); [a]p* = -318.2 (¢ 0.1, CHCIl3); HRMS (ESI-TOF)
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calculated for C1sH19NNaO3SSi [M +Na]": 356.0747, found: 356.0752; "TH NMR (400
MHz, CDCls, ppm): 8 7.46-7.42 (m, 2H), 7.40-7.32 (m, 3H), 5.71 (s, 1H), 5.37 (d, J =
12.3 Hz, 1H), 5.28 (d, J= 12.3 Hz, 1H), 3.99 (d, J= 16.2 Hz, 1H), 3.56 (d, /= 16.2 Hz,
1H), 0.16 (s, 9H); 13C NMR (100 MHz, CDCls, ppm): 6 169.7, 150.1, 135.1, 129.01,
128.98, 128.6, 100.8, 91.8, 69.3, 49.8, 33.8, -0.004; HPLC analysis: Daicel
CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, A = 210 nm,

retention time: tr (major) = 14.12 min, tr (minor) = 16.22 min.

B1 OH

O 1
Boc  HO o PDC ;
HN >_\ (% TRO'JAé)) BOC\N (3.0 equiv.) BOC\N)S E
OEt + O o — 3 J
Vi \—< toluene CH,Cl,
OH 40°C Vi 40 °C Vi

P 1a z pH 3u o/ 4u
71% yield, 1:1 dr 88% yield !

53:47 (51:49) er 52:48 er

General procedure for annulation: The freshly dry toluene (1 mL) was added to the
dry 25-mL tube containing with alkynyl imines 1a (27.5 mg, 0.1 mmol), the chiral
catalyst B1 (3.6 mg, 5 mol %), 1,4-dioxane-2,5-diol 2’ (7.2 mg, 0.06 mmol) and 3A
MS (30 mg). The reacting mixture was stirred at 40 °C for 8 hours. Upon the completion
of alkynyl imines monitored by TLC analysis, the mixture was directly purified by flash
column chromatography (elution: ethyl acetate/petroleum ether = 1/15) to afford the
crude chiral oxazolidine 3u [20.6 mg, 71% yield, 1:1 dr, ca. 5% (3%) ee]. HRMS (ESI-
TOF) calculated for CisH19NNaO4 [M + Na]": 312.1206, found: 312.1210; HPLC
analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 90:10, flow rate = 1.0 mL/min,
A = 254 nm, retention time: tr (minor, isomer A) = 9.22 min, tr (major, isomer A) =
9.66 min; tr (minor, isomer B) = 13.07 min, tr (major, isomer B) = 20.77 min.

General procedure for PDC-mediated oxidation: The solution of the obtained crude
products 3u (20.0 mg, 1.0 equiv.) in DCM (1.0 mL) was added PDC (78 mg, 3.0 equiv.).
The mixture was stirred at 40 °C for 10 hours. Then, the mixture was cooled to rt and
added an appropriate amount of silica gel, which gave a good solid residue after the

solvent was removed under reduced pressure. The residue was purified by silica gel
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column chromatography (ethyl acetate/petroleum ether = 1/20) to afford the desired
product 4u (18.2 mg, 88% yield, 4% ee) as a colorless oil. Tert-butyl (S)-4-0x0-2-
(phenylethynyl)oxazolidine-3-carboxylate (4u): HRMS (ESI-TOF) calculated for
Ci6H17NOsNa [M + Na]*: 310.1050, found: 310.1052; "H NMR (400 MHz, CDCIs,
ppm): 6 7.46-7.44 (m, 2H), 7.41-7.32 (m, 3H), 6.30 (s, 1H), 4.52 (d, J = 14.8 Hz, 1H),
4.35 (d, J = 14.8 Hz, 1H), 1.57 (s, 9H); 3C NMR (100 MHz, CDCIls, ppm): § 168.4,
147.1, 131.9, 129.4, 128.5, 121.0, 86.7, 84.7, 82.9, 80.3, 67.2, 28.0; HPLC analysis:
Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, A = 254

nm, retention time: tr (minor) = 11.71 min, tr (major) = 15.24 min.

5. General Procedure for the Gram-Scale Syntheses

B1 OH (0] E
(5 mol %) Boc Boc :
\N (3. 0 equw) N '

SAMS .
toluene S
oluene DCM |
H 40 (C) w060
4a '

(3.0 mmol (1.8 mmoI 0.570g *
0.825 g) 63% yield
89% ee

General Procedure for the Large-Scale Synthesis of 4a: To a stirred mixture of
alkynyl imine precursor 1a (0.825 g, 3.0 mmol), the chiral catalyst B1 (107.7 mg, 5
mol %) and 3 A MS (90 mg) in toluene (30 mL) was added 2,5-dihydroxy-1,4-dithiane
2 (274 mg, 1.8 mmol). The resulting mixture was stirred at 40 °C for 10 hours. The
solvent was concentrated and the residue was purified by flash column chromatography
(ethyl acetate/petroleum ether = 1/15) to afford crude thiazolidine 3a (861.2 mg, 94%
yield).

Then, crude thiazolidine 3a (861.2 mg, 2.82 mmol) was dissolved in DCM (25
mL), followed by the addition of PDC (3.16 g, 8.4 mmol, 3.0 equiv). The mixture was

stirred at 40 °C for 8 hours. Then, the reacting mixture was cooled to room temperature
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and added an appropriate amount of silica gel, which gave a good solid residue after
the solvent was removed under reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate/petroleum ether = 1/25 to 1/20) to afford chiral
thiazolidone 4a (0.570 g, 63% yield of 2-steps, 89% ee). HPLC analysis: Daicel
CHIRALPAK IC, n-Hexane/i-PrOH = 80:20, flow rate = 1.0 mL/min, A = 254 nm,

retention time: tr (major) = 12.44 min, tr (minor) = 14.72 min.

B1 OH 0]

(5 mol %) PDC 5
3AMs b7~ (3 0 equiv.) Cbz~N :
S |
toluene DCM |
; H 40 (°C) 40°C, 8h Vi :
40 !
(2.0 mmol 1.2 mmol) 0.489 g
0.688 g) 66% yield, 96% ee

General Procedure for the Large-Scale Synthesis of 4m: To a stirred mixture of
alkynyl imines 10 (0.688 g, 2.0 mmol), the chiral catalyst B1 (72 mg, 5 mol %) and 3A
MS (60 mg) in toluene (20 mL) was added 2,5-dihydroxy-1,4-dithiane 2 (185 mg, 1.2
mmol). The resulting mixture was stirred at 40 °C for 10 h. The solvent was
concentrated and the residue was purified by flash column chromatography (ethyl
acetate/petroleum ether = 1/15) to afford the crude thiazolidine 30 (718.8 mg, 90%

yield).

Then, the solution of crude 30 (718.8 mg, 1.8 mmol) in DCM (18 mL) was added
PDC (2.03 g, 5.4 mmol, 3.0 equiv). The mixture was stirred at 40 °C for 8 hours. Then,
the reacting mixture was cooled to room temperature and added an appropriate amount
of silica gel, which gave a good solid residue after the solvent was removed under
reduced pressure. The residue was purified by silica gel column chromatography (ethyl
acetate/petroleum ether = 1/25 to 1/20) to afford the chiral thiazolidone 40 (0.489 g, 66%
yield of 2-steps, 96% ee). HPLC analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH

S27



= 80:20, flow rate = 1.0 mL/min, A = 254 nm, retention time: tr (major) = 23.73 min,

tr (minor) = 26.41 min.

6. Synthetic Applications

6.1 General Procedure of Oxidation

0 O

BOC\N)S m-CPBA Boc\NJ\\

S
N
]
/ DCM, rt
/ 16 h //

4a 5
90% ee 67% yield
(0.05 mmol) >20:1 dr
90% ee

General Procedure for the Synthesis of Chiral Sulfoxide 5: The solution of 4a (15.7
mg, 0.05 mmol, 90% ee) in DCM (1 mL) was added m-CPBA (2.0 equiv.). The mixture
was stirred overnight at room temperature. After removal of m-chlorobenzoic acid by
filtration, the filtrate was washed with aqueous KHCOs3 and then aqueous NacCl, the
organic layer was dried over anhydrous MgSOa, concentrated, and purified by silica gel
column chromatography (ethyl acetate/petroleum ether = 1/5) to afford the desired
product 5 as a clear yellow oil (16 h, 11.0 mg, 67% yield, >20:1 dr, 90% ee). Tert-butyl
(1S, 25)-4-0x0-2-(phenylethynyl)thiazolidine-3-carboxylate 1-oxide (5): [a]p?® = -
227.4 (¢ 1.0, CHCI3); HRMS (ESI-TOF) calculated for CisH17NOsSNa [M + Na]":
342.0770, found: 342.0769; '"H NMR (400 MHz, CDCIls, ppm): § 7.44-7.34 (m, 5H),
5.85(d, J=1.44 Hz, 1H), 4.00 (d, J = 16.8 Hz, 1H), 3.68 (dd, J = 16.8, 1.6 Hz, 1H),
1.59 (s, 9H); 13C NMR (100 MHz, CDCIs, ppm): 6 166.3, 148.7, 132.0, 130.0, 128.6,
120.3,91.9, 85.6, 69.5, 55.0, 53.5, 28.0; HPLC analysis Daicel CHIRALCEL OD-H,
n-Hexane/i-PrOH = 70:30, flow rate = 1.0 mL/min, A = 254 nm, retention time: tr

(major) = 15.36 min, tr (minor) = 20.29 min.
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0O @)

CbZ\N)S m-CPBA Cbz\N)K\

S (2.0 equiv.)

- Sy

@)
/ DCM, rt
/ 16 h //
40 7
Cl 96% ee Cl 56% yield
(0.56 mmol) 12:1dr
95% ee

General Procedure for the Synthesis of Chiral Sulfoxide 7: The solution of 40 (208.0
mg, 0.56 mmol, 96% ee) in DCM (10 mL) was added m-CPBA (2.0 equiv.). The
mixture was stirred overnight at room temperature. After removal of m-chlorobenzoic
acid by filtration, the filtrate was washed with aqueous KHCOs3 and then aqueous NacCl,
the organic layer was dried over anhydrous MgSOs, concentrated, and purified by silica
gel column chromatography (ethyl acetate/petroleum ether = 1/5) to afford the desired
product 7 as a pale yellow solid (16 h, 122.0 mg, 56% yield, 12:1 dr, 95% (95%) ee).
Benzyl (1S, 2S)-2-((4-chlorophenyl)ethynyl)-4-oxothiazolidine-3-carboxylate 1-
oxide (7). [a]p?® =-222.4 (¢ 1.0, CHCl3); m.p. 47-48 °C; HRMS (ESI-TOF) calculated
for C19H14CINO4SNa [M + Na]": 410.0224, found: 410.0220; For major diastereomer
'"H NMR (400 MHz, CDCls, ppm): 6 7.46-7.43 (m, 2H), 7.37-7.33 (m, 7H), 5.89 (d, J
=1.44 Hz, 1H), 5.42 (d, J=12.2 Hz, 1H), 5.35 (d, /= 12.2 Hz, 1H), 4.00 (d, J = 16.8
Hz, 1H), 3.70 (dd, J=16.8, 1.72 Hz, 1H); 3C NMR (100 MHz, CDC]l3, ppm): J 166.0,
150.4, 136.4, 134.3, 133.2, 129.0, 128.8, 128.7, 128.3, 118.5, 91.2, 78.0, 69.5, 69.2,
54.9; HPLC analysis: Daicel CHIRALCEL OD-H, n-Hexane/i-PrOH = 70:30, flow
rate = 1.0 mL/min, A = 254 nm, retention time: minor diastereomer tr (minor) = 19.03
min, tr (major) = 21.52 min, major diastereomer tr (minor) = 33.38 min, tr (major) =

47.65 min.
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6.2 General Procedure of I,-Addition

O
I, (5 equiv.) O

BOC\N)S K3PO43H20 Boc. )S

S— (3 equiv.) N
// 6 . | H §—-:

DCM, rt 0]
Ph 18 h Ph |
5(90% ee) 6

59% yield

General Procedure for the Synthesis of 6: The solution of 5 (23.0 mg, 0.07 mmol,

90% ee) was dissolved in DCM (1 mL), followed by the addition of KsPO4-3H20 (57.5

mg, 0.22 mmol), I2 (91.4 mg, 0.36 mmol). The mixture was refluxed for another 18h.
Then the reaction was quenched by aqueous Na2S203 and extracted with CH2Cl2 for
three times. The organic layers were combined, dried over NaxSOs, filtered and
evaporated under reduced pressure. The residue was purified by silica gel column
chromatography (ethyl acetate/petroleum ether = 1/5) to afford the desired product 6 as
clear colorless oil (18 h, 24.2 mg, 59% yield, >20:1 dr). Tert-butyl (25)-2-((E)-1,2-
diiodo-2-phenylvinyl)-4-oxothiazolidine-3-carboxylate 1-oxide (6). [a]p?’ = -157.4
(¢ 1.0, CHCI3); HRMS (ESI-TOF) calculated for CicH1712NO4SNa [M + Na]" :
595.8860, found: 595.8865; 'H NMR (400 MHz, CDCls, ppm): J 7.44-7.36 (m, 3H),
7.21-7.19 (m, 2H), 5.93 (s, 1H), 3.86 (d, /= 17.2 Hz, 1H), 3.73 (d, /= 17.6 Hz, 1H),
1.61 (s, 9H); 13C NMR (100 MHz, CDCIs, ppm): 6 167.6, 148.0, 146.8, 129.3, 128.9,
127.7, 104.0, 96.3, 91.0, 85.5, 56.7, 28.1.

6.3 General Procedure of Hydrogenation

o) .
Lindlar catalyst (40 mol %) Pd/C
Cbz\NJ\: Hp, EIOH, t1h (10 mol%), i
. 1st method H,, EtOH, CbZ\N)S
Y rt, 12 h B
// B B z
2nd method
7 Pd/C (10 mol%), H, (2)-8 9%
Cl 95% ee EtOH, rt, 12 h >20:1 dr, 95% ee Cl' (undetected)

General Procedure for the Synthesis of 8 (15 method)?: Lindlar catalyst (Pd/CaCO3)
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(313.9 mg, 40 mol %) was suspended in EtOH (10 mL), 7 (147.4 mg, 0.38 mmol, 95%
ee) and quinoline (34.4 mg, 0.7 equiv.) were added. The reaction mixture was stirred at
room temperature for 1 hour under hydrogen atmosphere. Lindlar catalyst was removed
by filtration over a pad of celite, the filtrate was concentrated in vacuo, and purified by
silica gel column chromatography (ethyl acetate/petroleum ether = 1/2) to afford the

desired product 8 as a clear colorless oil (1 h, 82.7 mg, 56% yield, >20:1 dr, 95% ee).

General Procedure for the Synthesis of 8 (2"! method): Pd/C (38.4 mg, 10 mol %)
was suspended in EtOH (5 mL) and 7 (70.0 mg, 0.18 mmol, 95% ee) were added. The
reaction mixture was stirred at room temperature for 12 hours under hydrogen
atmosphere. Catalyst was removed by filtration over a pad of celite, the filtrate was
concentrated in vacuo, and purified by silica gel column chromatography (ethyl
acetate/petroleum ether = 1/2) to afford the desired product 8 as a clear colorless oil (12
h, 28.1 mg, 40% yield, >20:1 dr, 95% ee). During this procedure, we didn’t detect or
isolate the compounds 9b. Notably, even if 8 was conducted under the procedure once
again, there are still no compounds 9b detected or isolated.

Benzyl (18, 25)-2-((£)-4-chlorostyryl)-4-oxothiazolidine-3-carboxylate 1-oxide (8).
[0]p?® =-196.3 (c 1.0, CHCI3); HRMS (ESI-TOF) calculated for C1oH1sCINO4SNa [M
+ Na]": 412.0381, found: 412.0379; '"H NMR (400 MHz, CDCls, ppm): 6 7.45-7.30
(m, 6H), 7.25-7.17 (m, 3H), 6.82 (d, J = 11.5 Hz, 1H), 6.02 (d, J = 9.5 Hz, 1H), 5.28
(dd, J=11.5,9.5 Hz, 1H), 5.22 (d, /= 2.9 Hz, 2H), 3.83 (d, /= 17.2 Hz, 1H), 3.69 (dd,
J=17.2,1.6 Hz, 1H); 3C NMR (100 MHz, CDCl3, ppm): J 166.6, 150.4, 137.3, 134.9,
134.1,132.8,129.7,129.4, 128.8, 128.7, 128.3, 121.2, 78.0, 69.3, 54.5; HPLC analysis
Daicel CHIRALCEL OD-H, n-Hexane/i-PrOH = 70:30, flow rate = 1.0 mL/min, A =

254 nm, retention time: tr (major) = 26.18 min, tr (minor) = 37.16 min.
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6.4 General Procedure of Desilication

0]

o
CbZ\N)S TBAF (3.0 equiv.) CbZ\N)S

/S THF, rt /3
o)
// at 42% yield // 10

TMS 964 er H 90:10er

General procedure for the synthesis of 10: To the solution of 4t (17.0 mg, 0.05 mmol)
in THF (1.0 mL) in an ice-water bath was added the tetrabutylammonium fluoride
(TBAF, 44 uL, 0.15 mmol, 3.0 equiv). The reaction mixture was stirred at room
temperature for 2 h and then the solution was poured into saturated aq. NH4Cl with
rapid stirring. The resulting suspension was transferred to a separatory funnel and
extracted three times with Et20. The combined organic portions were dried (Na2SOs4),
filtered, and concentrated. The residue was purified by silica gel column
chromatography with the eluent of ethyl acetate/petroleum ether 1/20-1/15 to afford
compound 10 as a colorless oil (5.6 mg, 42% yield, 80% ee), which contains a few of
inseparable and unknown impurity (6 =4.71 (d, J= 5.5 Hz, 0.4 H)).

Benzyl (S)-2-ethynyl-4-oxothiazolidine-3-carboxylate (10): [a]p®® = -117.9 (c 0.1,
CHCIl3); HRMS (ESI-TOF) calculated for C13H11NNaOsS [M + Na]* : 284.0352,
found: 284.0355; 'TH NMR (400 MHz, CDCl3, ppm): J 7.46-7.41 (m, 2H), 7.41-7.33
(m, 3H), 5.72 (d, J=1.6 Hz, 1H), 5.36 (d, J=17.8 Hz, 1H), 5.33 (d, /= 17.8 Hz, 1H),
4.01 (d,J=16.3 Hz, 1H), 3.59 (d, /= 16.3 Hz, 1H), 2.66 (d, J= 1.6 Hz, IH); 3C NMR
(100 MHz, CDCls, ppm): 0 168.8, 149.9, 134.6, 128.7, 128.6, 127.0, 79.9, 74.3, 69.1,
48.9, 33.3; HPLC analysis: Daicel CHIRALPAK IC, n-Hexane/i-PrOH = 90:10, flow
rate = 1.0 mL/min, A = 210 nm, retention time: tr (minor) = 43.019 min, tr (major) =

45.302 min.

7. Assignment of Absolute Configuration for Products

Experimental: Single crystals of CioHi14CINO3S [40 (szh_wmx2_0m)] obtained

from n-Pentane and DCM. A suitable crystal was selected and measured on a
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diffractometer. The crystal was kept at 100.(2) K during data collection.

Crystal Data for CioH14CINO3S (M =371.82 g/mol): monoclinic, space group P2
(no. 4), a = 5.5623(3) A, b = 8.7434(4) A, c = 17.6707(8) A, B = 96.868(2)°, V =
853.22(7) A3, Z=2, T =100.2) K, w(Cu Ka) = 3.285 mm™!, Dcalc = 1.447 g/cm’,
12452 reflections measured (5.04° <20 < 144.88°), 3319 unique (Rint= 0.0647, Rsigma
= 0.0577) which were used in all calculations. The final Ri1 was 0.0423 (I > 2o(I)) and
wR2was 0.1071 (all data).

A
Il

40
Cl

CCDC NO.: 1973682
(30% ellipsoid probability)

Figure S2. View of 4o0.

Table S6. Crystal data and structure refinement for 40 (szh_wmx2 0m)

Identification code 40 (szh_wmx2_0m)
Empirical formula CioH14CINO3S
Formula weight 371.82
Temperature/K 100.(2)

Crystal system monoclinic

Space group P2;

a/A 5.5623(3)

b/A 8.7434(4)

c/A 17.6707(8)
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o/°

p/e

v/°

Volume/A?

Z

Pealcg/cm’

w/mm’!

F(000)

Crystal size/mm?®

Radiation

20 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

Flack parameter

90

96.868(2)

90

853.22(7)

2

1.447

3.285

384.0

0.250 x 0.180 x 0.010

Cu Ko (A= 1.54178)

5.04 to 144.88
5<h<6,-10<k<10,-21 <1<21
12452

3319 [Rint = 0.0647, Rsigma = 0.0577]
3319/1/226

1.050

Ri = 0.0423, wR2 = 0.1046
Ri=0.0442, wR2 = 0.1071
0.40/-0.32

0.121(11)
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9. Copies of NMR and HPLC Spectrums
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VWD1A, Wavelength=254 nm (- % £\2019-12-2907-48-40WMX-M682race.D)

mAU
1400
1200
1000
800
600 -
400
200
0
T T T T T T T
0 25 5 7.5 10 125 15 17.5
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s]) [mAU] %
1 7.892 FM 0.2027 1.11349e4  915. 63257 23. 7302
2 8.900 MF 0.2176 1.07782e4  825.61517 22.9700
3 12.832 BB 0.3326 1.25215e4  587.70587 26. 6852
4 14.481 BB 0.3958 1.24883e4  490.83417 26.6146

VWD1 A, Wavelength=254 nm ( 3 @\2019-12-3117-34-44WMX-F707.D)

800

9.046

600

14.775

200

8.022

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mav] %
— [—I | | | |

1 8.022 MM 0.1750 438.60156 41.76659  2.2052

2 9.046 MM 0.2202 8460.81641 640.38739 42.5393
MM
MM

3 13.080 0.3121 551.65039 29.45602 2. 7736
4 14.775 0.3955 1.04383e4 439.83322 52.4819
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RG 154.83
DW 19.800 use
DE 6.50 use
TE 0.0 K
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DO 1
CHANNEL f1 =
100.6283629 MH:
13C
10.10 us¢
32768
100.6177980 MH:
EM
0
1.00 Hz
0
1.40
| .
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S38



VWD1A, Wavelength=254 nm (- J: 42020-01-0116-14-58 WMX-F705race.D)
mAU |
1000 -
| ©
] 3
o
800
el
>
S
600
400
200
0 T
r T r r T r T T T T T T T T
0 25 5 75 10 125 15 17.5 20
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU%s] [mAU] %
1 12.446 VV R 0.2774 1.43580e4 799.18805 50. 1694
2 14.813 BB 0.3387 1.42610e4 658.31189 49. 8306
VWD1 A, Wavelength=254 nm ( F 5 §\2020-01-011540-35WMX-F709.D)
mAU ]
2000
3
1500
1000
m—
J :
. , A
2s 5 75 10 125 15 175
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
— [—I | | | |
1 12.452 MM 0.3071 3.06646e4 1664. 33569 95.1820
2 14.888 MM 0.3214 1552.20911 80.48049 4.8180
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<
<
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2
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—27.99

—21.51

NAME
EXPNO
PROCNO
Date_
Time
PROBHD
TD

SOLVENT
NS

200

T
180

T
160

T
140

T
120

T
100

S41

80

60

40

20 0 ppm

LJ
31

1

20181123

15.43
2114607_0222 (
65536

CDC13
245

4

188.35
2.00000000
0.03000000
4

245

1
150.9279578
13C

12.00

32768
150.9128665
EM

0

1.00

0

1.40



VWD1A, Wavelength=254 nm (F % 42\2019-12-2522-22-41WMX-M690race.D)

mAU 1
2000

1750
1500
1250
1000
7so—f
500

250

12.757

15.045

mi

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
1 12.757 VV R 0.3037 2.89732e4 1462.34119 50. 2256
2 15.045 BB 0.3640 2.87129e4 1222.58435 49.7744

12.756

14927

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [maAU] %
—] [—I \ | I |
1 12.756 VB R 0.2890 5453. 68555 291.91327 96.3107
2 14.927 BB 0.3435 208.91211 9.54073  3.6893
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BOC\N

4

4c

Cl

7.357

7.354
7.343

/
X

7

7.31
7.303
7.266

5.892

_4.027
=~4.000
_-3.627
T-3.600

1.563

-0.000

NAME
EXPNO
PROCNO
Date_
Time
PROBHD

D
SOLVENT
NS

235
1.85,

1.00 =
0.95 =

© o83

P

S43

ppm

LJ
10

1

20181116

16.56
21146070222 (
65536

cDC13
4

76.07
1.00000000
2

4

1
600.1737060
1H

10.00

65536
600.1700122
0

0.30

0

1.00

=

E

B



Current Data Parameters

2 : © BB~~~ 9 NAME Nov16-2018-liujuan
EXPNO 11
| WV |1 :
F2 - Acquisition Parameters
Date_ 20181116
Time 8 h

16.5
PROBHD 2114607_0222 (
TD 65536

SOLVENT CcDC13
NS 37
Ds 4
RG 188.35
D1 2.00000000 sec
D11 0.03000000 sec
Ds 4
NS 37
TDO 1
SFOL 150.9279578 MHz
NUC1
Pl 12.00 usec
PLW1 97.67099762 W
SFO02 600.1724007 MHz
NUC2 1H
CPDPRG[2 waltzl6é
PCPD2 80.00 usec
PLW2 26.09399986 W
PLW12 0.40399119 W
PLW13 0.20248041 W
F2 - Processing parameters
SI 32768
SF 150.9128665 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0

| PC 1.40

|

T T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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VWD1A, Wavelength=254 nm (F 3: 42\2019-12-26 19-40-41WMX-M688race.D)
mAU ]
2500
o~
S
o
2000 - g
1 I
1500
1000 -
500
0 T T
T T T T T T T
0 25 5 75 10 125 15 17.5 mi
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
1 12.242 BB 0.2886 3.9184le4 2120.74512 49.7666
2 14.401 BB 0.3426 3.95516e4 1805.54846 50.2334
VWD1 A, Wavelength=254 nm (F 3 §\2019-12-2620-06-01WMX-ME87.D)
mAU ]
1 o
2500-_
1500
1000
500} g
; [l
e .
0 25 5 75 10 125 15 175 il
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %

— |[—] | | I I
1 12.276 VW R 0.2963 4.8384led 2549.40576 95.6356
2 14.503 BB 0.3350 2208.06079 101.80534 4.3644
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Boc~p

4

o
RN SRR IR B R SSoa S S Current Data Parameters
LTI OMNNONOOOOOOO® oo wvun 2] . g;l;go 2020.2.15
I e e s T OO — ] PROCNO 1
T\ / =" N £2 - Acguisition Paraneters

Date_ 20200214
Time 23.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
65536
CcDC13
0
8012.820 Hz
0.122266 Hz
4.0894465 sec
78.11
62.400 usec
6.50 usec
292.2 K
1.00000000 sec
%
CHANNEL f1 = -
400.1522008 MHz
1H
10.75 usec
17.50000000 W
F2 - Processing parameters
SI 5536
SF 400.1500063 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC
J
OK‘ = o
= [T <
o~ o~ Lo
T T T ) T T
10 9 8 7 6 0 ppm
3 58 R3 me -
& <o - ~~ “ Current Data Parameters
v el no e 2 NAME 2020.2.15
EXPNO 342
I l ’ v \\ PROCNO 1
F2 - Acquisition Parameters
Date_ 20200215
Time 0.08
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT CcDCl3
NS 512
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976128 sec
RG 195.85
oW 19.800 usec
DE 6.50 usec
TE 292.7 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
100.6283629 MH:
13c
10.50 usec
74.00000000 W
= = CHANNEL f£2
SFO2 400.1516006
NUCc2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 17.50000000 W
PLW12 0.26142001 W
PLW13 0.13149001 W
F2 - Processing parameters
sI 32768
SF 100.6177980 MHz
WDW El
SsB ]
LB 1.00 Hz
GB 0
c 1.40
L0 | L
T T T T T T
200 180 160 140 120 0 ppm



NAME
EXPNO
PROCNO

-109.49

Current Data Parameters
2020.2.15

344

F2 - Acquisition Parameters

Date_ 20200215

Time 0.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2

D 131072
SOLVENT CDC13

NS 16

Ds 4

SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ .7340032 sec
RG 195.85

DW 5.600 usec
DE 6.50 usec
IE 292.4 K

D1 1.00000000 sec
D11 0.03000000 sec
Dl2 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFol 376.4795333 MHz
NUC 19F

Pl 14.00 usec
PLW1 24.85000038 W
======== CHANNEL f2 ========
SFO2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 17.50000000 W
PLW12 0.26142001 W

F2 - Processing parameters
SI 65536

SF 376.5171850 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BE! 1.00

! T I T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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VWD1A, Wavelength=254 nm (F 3 \2020-02-0418-47-06 WMX-F728race.D)
mAU |
1200
1000
1 S
1 o
1 =
800 ©
1 >
1 b
600
400
200
0 T
M e i [ A S e FeL
0 2.5 5 7.5 10 12.5
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
— [—]I | \ \ |
1 12.632 MM 0.3106 1.52335e4 817.50391 50. 3751
2 14.975 MM 0. 3668 1. 50066e4 681.87213 49. 6249
VWD1A, Wavelength=254 nm (% $\2020-02-0419-18-19WMX-F729.D)
mAU |
1750
-
1500 <
] o
1250t
1000
750‘_
500
250
0 ’
T I e e B T o i B T o |
0 25 5 7.5 10 12.5
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

—I [—I | \ \ |
1 12.667 MM 0.3174 2.57169e4 1350.46411 95.5278
2 15081 MM 0.3422 1203.94409 58.63163  4.4722
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Boc\N

4

CF3

N Mo 0 o m — o
— O S (N~ — T O A r~ o
0N W N o [SRSRCR] [} o E%EO CF3 Wx’gg
~os s n < s m — o PROCNO 1
Date_ 20200105
N\ \/\/ R
INSTRUM Avance
PROBHD ~ 2116098_0861 (
PULPROG 2930
TD 65536
SOLVENT cpc13
NS 8
DS 0
SwH 5555.556 H
FIDRES 0.169542 H
a0 5.8982902 s
RG 101
DW 90.000 u
DE 9.46 u
TE 294.0 K
D1 1.00000000 s
TDO
SFO1 400.1321847 M
NUC1 1H
PO 3.50 u
Pl 10.50 u
SI 65536
SF 400.1300057 M
WDW EM
sSB 0
LB 0.30 H
GB 0
BC 1.00
(e < =] |
ol el bl - o
T T T T T T T T
9 7 6 5 4 3 a1 0 ppm
~ TN NSO ©
o~ NOoOoOWVWTMMmOM o oW N o <L o
. o WMo~ © 0 o
o WNO O N - ..
© STOMONNNNN S M-~ o o o0~
— I i e B B B B B | € 00 0 [~~~ - ™ N NAME CF3 WMX-LJ
\ \ SN\ N 2
PROCNO 1
Date_ 20200105
— N o Time 19.51 h
N © <@ © INSTRUM Avance
e SN S HmoS = PROBHD ~ 2116098_0861 (
oo 00w LRI . PULPROG 2gpg30
™ ™ N NN L4948 N D 65536
— A P A-RA S SOLVENT cDCl3
[ \T7 .
125.45 ANV4 | bs o
131.29 127.79 119.67 SWH 25000.000 Hz
FIDRES 0.762939 Hz
AQ 1.3107700 sec
RG 101
DW 20.000 usec
DE 6.50 usec
TE 294.6 K
Wp\ D1 2.00000000 sec
WA D11 0.03000000 sec
T T T T T o :
SFO1 100.6238359 MHz
131 ppm 1255 ppm 128 126 124 122 120 ppm wuct 13
PO 3.17 usec
Pl 9.50 usec
SI 32768
SF 100.6127685 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
| L | L
T T T T T T T T T ]
220 200 180 160 140 120 100 80 60 20 0 ppm
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s NAME CF3 WMX-LJ
MM EXPNO 96
| PROCNO 1
Date_ 20200105

Time 19.53

INSTRUM Avance

PROBHD 72116098_0861 (

PULPROG zgig

D 131072

SOLVENT CDC13

NS 16

DS 4

SWH 90909.094

FIDRES 1.387163

AQ 0.7209460

RG 101

DW 5.500

DE 6.50

TE 294.5

D1 1.00000000

D11 0.03000000

DO 1

SFO1 376.4607164

NUCL 19F

Pl 18.00

SI 65536

SF 376.4983662

WDW EM

SSB 0

LB 0.30

GB 0

PC 1.00

I T I [ I T I T I T T T I
0 -20 -40 -60 -80  -100 -120 -140 -160 -180  -200 ppm

Hz
Hz
sec

usec
usec

sec
sec

MHz

usec

MHzZ
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VWD1A, Wavelength=254 nm (¥ 3 42\2019-12-26 10-09-03WMX-M694race D)

mAU
| ©
3
2000 b
o
E N
=]
1500
1000 -
500
0 +
T T T T T T T
0 2 4 6 8 10 12 14
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
— [—I | |
1 9.306 BB 0.2206 2.73713e4 1927.84119 49.8533
2 10.770 BB 0.2604 2.75325e4 1652.50415 50.1467
VWD1A, Wavelength=254 nm (- 3: 42\2019-12-2610-47-54WMX-M693.D)
mAU ]
~
&
[}
3000 ﬂ
2500j
2000—-
1500—:
1000—-
500 —
J 3
(]
=]
0
T T T T LS T T T
0 2 4 6 8 10 12 14
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
— [—I [ | | |
1 9.267 BB 0.2652 5.02570e4 3003.53687 96.4719
2 10.788 BB 0.2555 1837.96069 111.94482 3.5281
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Boc~pN

DNANOOINONOLNNO O~ — 0 oy ™ o
DNOWNITMMOANOWOWOWNNTH—HOON oW N O - o
MDA NNNNNNNNAAO oo wun n o
L e e e e et ol ol ol ol ol ol ol o o) <+ T ™ — o NAME LI
EXPNO 50
PROCNO 4
Date_ 20181123
Time ir.:A
PROBHD 2114607_0222 (
TD 65536
SOLVENT CDC13
NS 2
DS
RG 93.52
D1 1.00000000
DS 2
NS 2
TDO )
SFO1 600.1737060
NUC1 1H
Pl 10.00
SI 65536
SF 600.1700133
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
h L
== S S (= ]
=+ - - - o
T T T T T T T
9 8 7 6 5 4 3 2 0 ppm
@ m osaowo
> I Iha3lR SNwm 0 0 o
) ! SERIS a [ea=
o © oaomwo : Ay
S S 9833a] AT e s © o © o
=1 3 253353 AN B PR
NAME LJ
I N WA | | i
PROCNO 1
Date_ 20181123
Time 17.29 1
PROBHD 2114607_0222 (
TD 65536
SOLVENT CDC13
NS 400
DS 4
RG 188.35
D1 2.00000000
D11 0.03000000
DS 4
NS 400
TDO 1
SFO1 150.9279578
NUC1
P1 12.00
SI 32768
SF 150.9128665
WDW
SSB 0
LB 1.00 )
GB 0
PC 1.40
)
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S52



120:
100-:
80-:
60-:
40-

20

12,533

15.384

14 16

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAUss] [mAU] %
— I— | | | \
1 12.533 W 0.3192 1305.25928 68.16132 50.4618
2 15.384 WM 0.3872 1281.36731  55. 15733 49. 5382

250-:
200
150-:
100'5

50

12,512

12

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
— I— | | | |
1 12.512 BB 0.2972 4350.56592 225.38519 96.9098
2 15.394 BB 0.3320 138.73010 6.52540  3.0902
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o
uy u SEETFENEYMTAMNMODRITNODINMHANO®DE O
el w0 WCOWMNIINNANDNAOEOMN—AONDONO RO
o w c\mmmNNNNNNmmv'-:r-:r-:rwrwrwmmmmmmo-
~ [l OO NNNNNNAAAAAAAAAAAAD OO |
LJ
EXPNO 120
PROCNO i
Date 201812086
Time’ 17.54 h
PROBHD  Z114€07_0222 (
D €5536
SOLVENT coc13
NS 4
DS
RG 53.41
D1 1.00000000 sec
DS 2
NS 4
TDO 1
SFOL 600.1737060 MHz
NUCL 1H
Fl 10,00 usec
SI 65536
SF 600.1700070 MHz
WDW M
SSB Q9
LB 0.30 Hz
GB Q
BC 1.00
T T T T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 ppm
o - - o | eiled ©
o )
] [} O @ oY o w N mw oo
o w neaant “ noo|nT
w - O o~ W W0 o MO~ omm
o o 0 W [~~~ - R R ]
EXPNQ
PROCNO
Date_ 20181206
Time 18.10 b
PROBED  Z114€07_0222 (
D ~ 65536
SOLVENT CDC13
NS 307
Ds 4
RG 188,38
Dl 2.00000000 sec
Dl 0.03000000 sec
Ds 4
NS 307
TDO 1
SFQ1 150.9279578 MHz
NUC1 13c
Pl 12.00 usec
-4 32768
SF 150,9128665 MHz
WDW EM
558 Q
LB 1.00 Hz
GB
BC 1.40
T T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 0 ppm
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VWD1A, Wavelength=220 nm (T 3 £\2020-03-06 16-12-35WMX-101race.D)

10.691

@

S
Ll
12.544

100
50
o
T T T T T T T
0 2.5 - 7.5 10 12.5 15 17.5 mi
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

== |=]| \ | \ |
110.691 VB R 0.2287 2331.62866 158.42418 50. 4440
2 12.544 BB 0.2721 2290.58643 130.92555 49. 5560

VWD1 A, Wavelength=220 nm (+ % 42\2020-03-0617-02-25WMX-101.D)
mAU |
400 -
o~
o~
1 ~
300 =
200
100
] w
P-4
o
0 S N
T X N " T T T T T ¥ T
0 25 5 7.5 10 125 15 17.5 mi
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

— [—I \ \ \ \
1 10.722 MM 0.2518 4414.31738 292.15646 93. 3627
2 12.645 MM 0.2828 313.81985 18.49163 6.6373
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Ph

7.306
7.293
7.283
7.281
7.229
7.217
7.208
7.195

Ny

5.634
5.630

/

3.866
3.863
3.840
3.836
3.521
3.517
3.494
3.490
2.828
2.815
2.802
2.545
2.541
2.532
2.529
2.523
2.520
2.517
1.529

0.90

0.000

JAL

169

——148.38
—140.12

128.46

|

85.77

84.44
77.77

£
<
X

77.26

5

77.0

76.83

—49.64

_—34.61

T~33.55

—27.96

—20.90

ppm

NAME
EXPNO

PROCNO
Date.

im
PROBHD

T
200 180

T
160

T
140

T
120

T
100

S56

ppm

LJ
80

1
20181203

19.15
21146070222 (
65536

€pC13

4

2

61.75
1.00000000
2

4

1
600.1737060
1H

10.00

65536
600.1700139
EM

0

0.30

0

1.00

LJ
81

1

20181203

19.24
2114607_0222 (
65536

CDC13
162

4
188.35
2.00000000
0.03000000
2
162
1
150.9279578
13C
12.00

3276
150.9128665
EM
0
1.00
0

1.40

4

B



175
150

125

12.430

100

14.995

75
50

25

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
—]| [—I | | | \
1 12.430 MM 0.3015 1741.25098  96.26540 49.5341
2 14.995 W 0.3705 1774.00842  79. 80426 50. 4659

200

12.424

150
100

50

0-
T T T T T T T T
0 2 4 6 8 10 12 14 mil
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

— l—I | | | I
1 12.424 BB 0.2869 3203.03784 173.91127 91.9834
2 15.018 BB 0.3428  279.15509 12.39468  8.0166
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Boc\N

4

7.271

5.636
5.633

<

_~3.952

™~3.925

__-3.553

T~3.527

Z{

1.549
1.300
1.291
1.283
1.277
1.275
1.269
1.255
1.253
0.830
0.824
0.819
0.810
0.805
0.799
0.699
0.691
0.687
0.683
0.675
-0.000

NAME
EXPNO
PROCNO
Date_
Time
PROBHD

\

Ne=——rr"

TD
SOLVENT

1.16 —

170.20

148.86

o
A

71114

ppm

—90.22
77.79

<£577.ﬁ
TT=3T

~72.41
8.94
8.92

——84.95
—50.23

—34.08
—28.50
—-0.00

<

NAME
EXPNO
PROCNO

200

180 160

140

120

100 80 60 40 20 0 ppm

S58

LJ
90

1

20181206

17.01

2114607_0222 (

536

cDpC13

4

2

76.07

1.00000000 s
2

=

o

4
1
600.1737060
1H
10.00 us
65536
600.1700092
EM

0
0.30 Hz

0

1.00

LJ
91

1

20181206
17.05 b
21146070222 (
65536

€DCl13
71

4

188.35
2.00000000
0.03000000
4

71

=

1
150.9279578
13C

12.00 v

32768
150.9127845

=

0
2.00 E
0

1.40



400
350

300

13.084

250
200
150—3
100

50

15.488

14 16

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU%s] [mAU] %
— |—1I | | | |
1 13.084 MM 0.3058 4734. 38672 258.02844 50. 0002
2 15.488 BB  0.3379 4734.35449 217.55765 49.9998

800

12.844

600 -

400

200

j 15.383
sl 1

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU%s] [mAU] %
— [—I | | | |
1 12.844 VB R 0.2970 1.24586e4 643.07721 88.6488
2 15.383 WM 0.3566 1595.27161  74.55279 11.3512
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°
P R N R R v Noal N S Current Data Parameters
OO MHMMHMHOMHNRNDN A O © oo v [Te} . NAME WMX.3.28
. o EXPNO 213
[l el e o el S S R A R C R CRC R TN} T momm — | PROCNO 3,

Date_ 20200328
Time 20.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
65536
SOLVENT cDCl13
NS 8
Ds 0
SWH 8012.820
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 63.8
DW 62.400 usec
DE 6.50 usec
TE 294.4 K
Dl 1.00000000 sec
TDO 1
CHANNEL £1
SFOl 400.1522008 MHz
NUC1l 1H
Pl 10.75 usec
PLW1 17.50000000 W
F2 - Processing parameters
sI 65536
SF 400.1500080 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
U ‘
A 0 A

rﬂ ﬁ rﬂrﬂ r“ﬁ ﬁ ﬁ

el B <l <l |1e <

wl |- 1l -l | o

T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm

.54

NAME WMX.3.28
EXPNO 214
PROCNO 1

169.44

—106
—49.98
—27.99

—33.61

uisition Parameters
20200328
20.36
spect
5 mm PABBO BB/
2gpg30
65536
€DC13
265

0
25252.525
0.385323 Hz
1.2976128

195.85

19.800 usec

6.50 usec

294.7

2.00000000 sec

0.03000000 sec
o

HANNEL £

. 1
100.6283629
3c

10.50 usec
4.00000000 W

CHAN £2
400.1516006
1H

6

50000000 W
26142001 W
.13149001 W

g parameters
32768
100.6177980 MEz

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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mAU ]
800—:
700
600—:
500
400—:
300
200—:

100 1

VWDT A, Wavelength=254 nm (E£2\2020-03-2822-36-58WMX-F766race.D)

14.919

16.680

Peak RetTime Type Width Area Height
#  [min] (min]  [mAU%s] [mav]

Area

%

1 14.919 BB
2 16.680 BB

0.3567 1.1543%e4  501. 17773 49.9907
0.3941 1.15482e4  456.62704 50.0093

mAU ]

1400
1200 -
1000 -
800
500 -
400 |

200

VWDTA, Wavelength=254 nm (£222020-03-2823-01-06WMXF767.0)

14.880

0 25 5 75 10

12.5

5

Peak RetTime Type Width Area Height

4 [min] (min]  [mAU*s] [mAU]

Area

%

- |- | |
1 14.880 MM
2 16.714 MM

S61
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O

Boc\N

4

T™MS

™ © 0 O~ r~ o N ©
3 o Sena o ne Current Data Parameters
. . e e b e . . NAME WMX.3.28
o~ 2} MM oMo o oo EXPNO 210
\/ \/ \/ PROCNO T
F2 - Acquisition Parameters
Date_ 20200328
Time 19.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™D 65536
SOLVENT €DC13
NS 8
Ds 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ £.0894465 sec
RG 31.56
oW 62.400 usec
DE 6.50 usec
TE 294.
Dl 1.00000000 sec
TDO 1
CHANNEL f1
400.1522008 MHz
1H
10.75 usec
17.50000000 W
F2 - Processing parameters
ST 65536
SF 400.1500129 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
- ‘ Il J )
T T T T T T T T T
10 9 T 6 5 4 3 [} -1 ppm
= el|e < S
- -l - o 3
- o m
n w — oo @ - o -
o ] ) 0 e 0 o0 o
. . B O o mo = =~ =]
o @ - S Saite s . H §
W - = [l el o m @ =
- - - e - o oo P
nX-2
EXPNO 211
PROCNOQ i
Date_ 20200328
Time 20.06
INSTRUM spect
PROBHD S mm PABBO BB/
PULFROG zgpgI0
D0 6553¢
SOLVENT €pC13
NS 385
DS Q
SWH 252852.52% Hz
FIDRES 0.385323 Hz
AQ 1.297€625 sec
RG 195.85
D 9.800 usec
DE €.50 usec
TE 294.7 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
mmmmmmms CHANNEL f£1 ssssssss
SFOL 100.628362% MHz
HUC1 13c
Pl 10.50 usec
SI 2768
SF 100.6177634 MHz
WOW EM
SsB Q
LB 1,00 Hz
GB Q
' BC 1.40
T T T T T J T T T T T T 1
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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VWDT A, Wavelength=210 nm (EZ2\2020-03-2822-17-2TWMX-F7/Orace.D)
mAU

1200

1000

9.155

800

10.785

600
400

200+

(=]
~
=)
N

miny

Peak RetTime Type Width Area Height Area
£  [min] [min] [mAU#s ] [mAU] %
e e e | | |
1 9.155 MM 0.2168 1.01121e4  777.45612 49.7221
2 10.785 MM 0.2602 1.02251e4  655.01587 50.2779

VWDTA, Wavelengih=210 nm (£=&2020-03-2827-59-3TWMX-F771.D)

mAU
2000+

1750 -

1500

9.146

1250
1000;
750 4
500

250

o
1
>10 829

T T T T T T T T T T T T T T T T T T T T T

4 6 8 10 12

L=

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e e P P e
1 9.146 MM 0. 4 1.74089e4 1264. 93054 95.4199
2 10.829 MM 0 9 835.61603 60.32272  4.5801

(=R ls]
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Cbz~ N

4

3l

=3
O HAOMN AHANM AW M= AM®O N A =3 Current
NN HOOWNAHOOSOITMSWOS W W T o o
POMAAATVONIIIFINNATONO OO OO . NAME

T o EXPNO
LOLOLOLOWOLOMMHMOHMOHOHMHMNHMHONHONNNNNN I PROCNO

PULPROG

D
SOLVENT
NS

sI
SF
WDW
8sB
LB
GB
\' |
“ 1 A ) \L \w |
T M [V UV, NNV WY/ | P
o ff!ﬂ%ﬁw =) AR
@ Qe=|2|R(2|e N
oS S|o|<|= ||| ||
«
T T T T T T T T T T T
10 9 8 6 5 4 3 2 1 0 ppm

Data Parameters

2020.2.16

F2 - Acquisition Parameters
Da

20200216

spect
5 mm PABEO BB/
2930

65536

Acetone

8

0
8012.820 Hz
0.122266 Hz

4.0894465 sec
55.34

62.400 nsec
1.00000000 sec
1

CHANNEL f1 =:
400.1522008 MEz
1B
10.75 usec
17.50000000 W

F2 - Processing parameters
65536

400.1500059 MHz

Current Data Parameters
NAME 202¢ 1

S o 0.2.16
i EXPNO 361
PROCNO &
F2 - Acquisition Parameters
Date_ 20200216
Time 1.43
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG zgpg30
™ 65536
SOLVENT Acetone
NS
DS
SWH 25252.525 &
FIDRES 0.385323
AQ 1.2976128
RG 195.85
DW 19.800 usec
DE 6.50 usec
TE 292.8 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
= CHANNEL f1
100.6283629 MHz
13¢
10.50 usec
74.00000000 W
CHANNEL £2
400.1516006 MHz
waltzl6
90.00 usec
17.50000000 W
0.26142001 W
0.13149001 W
F2 - Processing parameters
ST 32768
S 100.6177980 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
L | ] A j o Lk,
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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VWD1 A, Wavelength=254 nm (F3£28\2020-01-3122-21-33WMX-F716race.D)

mAU
2504
200 -
o
8 g
1 w o~
150 ™
100
50
0 5
T T T L e A S S S S T T
Q 10 20 30 40 50 60 70 80 mi
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [(mAU] %
| |
1 26.880 MM 0.7717 6709.38428 144.89612 24.2136
2 29.651 MM 0.8034 6857.87256 142. 27571 24.7494
3 69.360 MM 1.8045 T016.55029 64.80614 25.322
4 T75.165 MM 1.9727 T125.39844 60.19931 25.7149
VWD A, Wavelengin=254 nm (= 22020-02.0110-23-06WMX_F717.D)
mAU |
300
250;
~
&
~
4 o~
200
150;
o«
(=]
g =
100 + @
50;
-
g &
8 =
2
0-+— .
g T T T T g " T T T T T " T T T T
0 20 40 60 mi
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU#*s] [mAU] %
| |
1 27.547 MM 0.7566 9314.26465 205.17818 44.3912
2 30.404 MM 0.7769 328.19852 7.04086 1.35712
3 70.638 MM 1.8456 425.89789  3.84614 2.0389
4 76.498 MM 1.9510 1.08198e4 92.42960 51.7987
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CbZ\N

4

4]

—5.978
1,433
1.402
1.312
1.281
1. 650
1. 609

g

g

5

g
_—4.088
™~4.047

£
AN

-

2.03-
8.05 -

—1.579
—1.257

-0.000

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

1.00 -
1.02-
Lo
1.00
1110 =
1.06 ~

©
©
~
o -
o
I
w

—169.29
——149.88
134.68
131.85
129.12
128.65
128.60
128.35
128.29
121.44

——49.84

—33.48

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

D
SOLVENT
NS

T T T T T T T T
220 200 180 160 140 120 100 80 60

S66

40

ppm

= CHANNEL f1

Cbz Ph 4h
1

1
20191117

13.29

spect

5 mm PABBO BB/

0
8012.820 Hz
0.122266 Hz

4.0894966 se

298.3
1.00000000 se
1

CHANNEL f1 =
400.1522008 MH
1H

10.75 us
65536
400.1500072 MH
EM
0
0.30 Hz

0
1.00

Cbz Ph 4h
2

1
20191117
13.58

spect
5 mm PABBO BB/
zgpg30

65536

cpc13

512

0
25252.525
0.385323
1.2976629

wmm

~
©
°
.
woxes

0.03000000
1

100.6283629 M
13C
10.50 u
32768
100.6177980 M
EM
0
1.00 H
0

1.40



VWD1A, Wavelength=254 nm (F 3 #2\2019-11-2915-23-27WMX-M622race.D)

40

20

24.302

26.960

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
— [—I | | | ]
1 24.302 BB 0. 5282 2096.36499  62. 04695 49. 8972
2 26.960 BB 0.6146 2105.00684  54.87020 50. 1028

VWD1A, Wavelength=254 nm (¥ % 42\2019-11-2916-49-55WMX-M655.D)

3000—:
2500
2000—:
1500—:
1000

500

24.444

27.102

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU%s] [mAU] %
— |—1I \ [ \ \
1 24.444 BB 0.5825 8.14698e4 2223.58545 96.6077

2 27.102 BB 0.6141 2860.73145 73.17535 3.3923
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MITAODOONOFTOANON MM I O —~ — o~ o o o
MO NNONA~-ONMAHONOO™ QT Mo wn oo o
I LIOOOONNNAADTOMNN oo wvwun ™ wn o
[ e e S el el el e e el e e o N T I T RO N Te ) LM N — o
NAME CBZ p-MePh 4i
EXPNO 1
PROCNO 1
Date_ 20200102
ime 3.14
INSTRUM Avance
PROBHD 2116098_0861 (
PULPROG 930
65536
SOLVENT CDC13
NS 8
DS 0
SWH 5555.556
FIDRES 0.169542
AQ 5.8982902
RG 101
DW 90.000
DE 9.46
TE 294.2
D1 1.00000000
DO 1
SFO1 400.1321847
NUC1 1H
PO 3.50
Pl 10.50
ST 5536
SF 400.1300097
WDW
55B 0
LB 0.30
GB 0
PC 1.00
U ”
g5y R g 58 L
Slg/g|e el |22 S | S
oMo | |y o »el ]
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
< 0 M@~
B ® aREOe8Im ™ e oS © o
. aemaRs a 5 9
o o AT o®®®® j R H
S S momidaaxa oG o oo
S A B g NN 3 P
NAME CBZ p-MePh 4i
EXPNO 2
PROCNO 1
Date_ 20200102
Time 43
INSTRUM vance
PROBHD 2116098_0861 (
PULPROG 2gpg30
65536
SOLVENT CDC13
NS 512
DS 0
SWH 25000.000
FIDRES 0.762939
AQ 1.3107700
RG 101
DW 20.000
DE 6.50
TE 294.8
D1 2.00000000
D11 0.03000000
TDO 1
SFO1 100.6238359
NUC1 13C
PO 3.17
Pl 9.50
SI 327
SF 100.6127685
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
T T T T T T T T T T T
220 200 180 140 120 100 80 60 40 20 0 ppm
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VWD1A, Wavelength=254 nm (- ¥ 42\2019-12-2822-48-25WMX-M701race.D)
mAU |
120
100
8
80 ‘- g %
&
60
40
20
0-
T T T T T
(1] 5 10 15 20 25 30
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU%s] [mAU] %
—| [—I | | | \
1 25.166 BB 0.5903 2829.81299 73.80706 50.0084
2 27.687 BB 0.6586 2828.86084 67.27695 49.9916
VWD1A, Wavelength=254 nm (- 3 4\2019-12-2818-33-34WMX-M700.D)
mAU ]
1750
1500 S
N
] &
1250 ]
1000 7]
750
500
250
0
T T T T
0 5 10 15 25
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
— |—I l | | \
1 25.219 BB 0.6059 5.08205e4 1326.67664 95.9448

2 27.804 BB 0.6700 2147.97046 51.04313  4.0552
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MeO

©w o — WMOAMONO O O WO OOy T T~ o
TTOOONNAAND T ND DD~ © O oo S
T < A MMMMANN0OWWN TMNN O O owwvwn o
P i N A Y Y T ) R ) Y
TS\ N N I
EXPNO 1
PROCNO 1
Date_ 20190309
ime 16.16 1
PROBHD 2114607_0222 (
TD 65536
SOLVENT CDC13
NE E
DS 2
RG 69.16
Dl 1.00000000 :
DS 2
NS 4
TDO 1
SFO1 600.1737060 1
NUC1 1H
Pl 10.00 1
SI 6553
SF 600.1700160 I
WDW
SSB 0
LB 0.30 1
GB 0
PC 1.00
“ |
S8l |9 el [ge Q8|8
N0 o~ i == el
T T T T T T T T T
9 8 7 6 5 4 3 2 0 ppm
R wownm oo
N SS%0Q on N0 o o o °
! ! Tena em 22822 g o 2
s o o SoO®o w0 - J
] mEaax S0 SOt o w w0 o o
R PR pu R 1 R NN oo @
NAME CB% P-MeOPh 43
EXPNO 2
PROCNO 1
Date_ 20190309
ime 16.29
PROBHD 2114607_0222 (
65536
SOLVENT CDC13
NS 256
DS 4
RG 188.35
Dl 2.00000000
D11 0.03000000
DS 4
NS 256
TDO 1
SFO1 150.9279578
NUC1 13C
Pl 12.00
ST 32768
SF 150.9128665
WDW EM
SSB 0
LB 1.00
GB o
PC 1.40
o J
T T T T T T I} T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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VWD1A, Wavelength=254 nm (F % 42\2019-12-1421-52-42WMX-M674race.D)

50
40
30

20

10

4

36.560

41.481

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
— |——I \ [ ) \
1 36.560 BB 0.8179 1781.79517 31.49991 50. 1557
2 41.481 MM 1.0949 1770.73193  26.95395 49. 8443

VWD1A, Wavelength=254 nm (F % 42\2019-12-1422-49-52WMX-M673.D)

mAU
1600

1400-
1200
1000-
800
600
400

200

36.666

Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU%s] [mAU] %
— [—I \ | \ |
1 36.666 MM 0.9421 6.76844e4 1197.45667 95. 0630

2 41.629 MM 0.9825 3515.12427 59.62617

4. 9370
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CbZ\N

4

30

=3
ANNNAONADOOONEAOODO OO I! O T ® M =3 _—

VMEONNNHOITAOCVIMSVNOS OV =] Guirent Data Parametsrs
COAPEOOUMNAAAVDIITIINNNAONO OO OO . NAME 2020.2.16
o EXPNO Y62
[CRTRTET LWL MMMMMMMMMMONNNNNN | PROCNO 1

=5

i NN

F2 - Acquisition Parameters
Date_ 2

200216
1.47
spect
5 mm PABBO BB/

z
65536
Acetone
8

8012.820
0.122266 Hz
4.0894465 sec

CHANNEL f1
400.1522008
i

MHz

0.75 usec
17.50000000 W

Processing parameters
65536

400.1500054 MHz
M

i

.
JUUN

| I A | I
\ JWALLA N ER
© FEGEREE ofo|w|w
3 SISEEIRIRIS ]I33|]
< S|S[= || o] ei| i P e e
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
oo Current Data Parameters
23 NAME 2020.2.16
EXPNO
\/ PROCNO 1
F2 - Acquisition Parameters
Date_ 20200216
Time
INSTRUM spect
PROBED 5 mm PABEO BB/
PULPROG 2gpg30
65536
SOLVENT Acetone
Ns
Ds 0
SWH
FIDRES
aQ
RG
DW
DE
=
D1 2.00000000 sec
D11 0.03000000 sec
D0
CHANNEL f
100.6283629 MHz
13c
10.50 usec
74.00000000 W
= CHANNEL £2
400.15160
CPDPRG[2 wal
PCPD2 .00 usec
PLw2 17.50000000 W
PLWi2 0.26142001 W
PLW13 0.13149001 W
F2 - Processing parameters
sF 100.6177980 Mz
wow
SSB ]
LB 1.00 Hz
GB o
‘ pC 1.40
o ) . IAT—
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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VWD1 A, Wavelength=254 nm (£ 3£28\2020-02-0113-54-08WMX-F719race.D)

mAU
350 b
300
=t
250 e =
[=2Te]
o o
3]
2004
150 T
3
100 3 8
] © o
w
~
50
0] \
T — T L L S Sy [N S B FEL L B R
Q 10 20 30 40 50 60 70 80 mi
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [maU] %
1 23.076 MM 0.6355 8070.10498 211.65628 24.5891
2 25.174 MM 0.6540 8260.32813 210.49434 25.1686
3 64.554 MM 1.6765 8242.50586 81.94035 25.1143
4 76.272 MM 2.0328 B246.97266 67.61681 25.1280
VWD1 A, Wavelength=254 nm (F3222020-02-0115-40-38WMX-F720.D)
mAU
700
600
1 2
500 o
o
o~
400
300
%
«
200 ] N
100 s <
@0
0] | = . .
T T U — L e N S S S s S By S S S
] 10 20 30 40 50 60 70 80 mi
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU#s ] [mAU] %
| |
1 22.284 MM 0.6812 1.8519le4 453.08725 46.1384
2 24501 MM 0.5457 379.21011 11.58216  0.9448
3 63.074 MM 1.2365 389.83884 5.256474  0.9712
4 T74.681 MM  2.0552 2.08500e4 169.08481 51.9456
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CbZ\N

74

40

Cl

)

oo MM W O wmMmm oo N — o

M T Moo n MO or- ~ N0 A © o

LOMNN o TN [ e teje] n .

~ s 0 101000 < mom — i
NAME cbz p-Cl ph 4k
EXPNO 1
PROCNO 1
Date_ 20191130
Time 2.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820 F
FIDRES 0.122266 E
A 4.0894966 <
RG 120.86
DW 62.400 v
DE 6.50 v
TE 300.1 K
D1 1.00000000 ¢
TDO 1

CHANNEL fl

400.1522008 ¥
1H
10.75 v

65536
400.1500088

0
0.30 E
0
1.00
rT J r j WK
0| O =3 DD =] =
°.°.‘ bt o] Q! | S |
QN - | - -
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
<« o awo oo
3 @ Jd8ATbma © N ° ©
! aEmors = <
o 6 wemoo®o .
o T momaaA s wer S o o
b1 3 A255553 DornSo <> @
NAME cbz p-Cl ph 4k
EXPNO 2
PROCNO 1
Date_ 20191130
Time 2.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
65536
SOLVENT CDC13
NS 512
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 se
RG 195.85
DW 19.800 us
DE 6.50 us
TE 300.6 K
Dl 2.00000000 se
D1l 0.03000000 se
TDO 1
CHANNEL f1 =:
100.6283629 MH
13Cc
10.50 us

100.6177980 MH
0

1.00 Hz
0

1.40

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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VWD1A, Wavelength=254 nm (¥ 3 42\2019-12-1613-21-38WMX-M67 5race .D)

140
120;
100j
80-_
60-:

40

)

23.815

26.418

Peak RetTime Type Width Area

#

1

[min]

[min] [mAU*s]

Height Area
[mAU] %
| I

23.815

BB 0.5650 3330. 57300

2 26.418 VB R 0.6233 3309. 20361

92.08092 50. 1609
83.15253 49.8391

VWD1A, Wavelength=254 nm (¥ #: 4\2019-12-1614-00-31WMX-M638.D)

1400‘:
1200
1000—_
800—:
600-
400—:

200

23.709

26.371

10

30

Peak RetTime Type Width Area

Height Area

#  [min] [min] [mAU*s] [mAU] %
— [—I [ | \

1 23.709 BB 0.5506 3.62134e4 1021.53662 98.4130

2 26.371 BB 0.5881 583.99274 15. 10233  1.5870
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CbZ\N

4

4p

o
NN TATOOEOASEMNNNDO MO N DLW N < © S arrent
DTN NTONANOEOIDMRNOO LS O~ M © =Y g;‘re“'Da‘aPzﬂ;Ee;eiz
FTILITNOOMNANNNNAAOOOOATIMNOO W 0 = o 020.2.18
i e e e e e e e T T R R ) — T PROCNO 1
T\ e=——— "\ |/ 2 - neguisicion Paranecers
Date_ 20200216
Time 3
INSTRUM spect
PROBED 5 mm PABEO BB/
PULPROG 2930
™ 65536
SOLVENT cpc13
NS s
Ds 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
a0 4.0894465 sec
RG 97.57
DW 62.400 usec
D! 6.50 usec
T 292.4 X
Dl 1.00000000 sec
D0 1
CHANNEL £1
400.1522008 MHz
18
10.75 usec
17.50000000 %
F2 - Processing parameters
sI 65536
sF 400.1500088 Mz
WDW EM
ssz 0
e 0.30 Hz
Gz 0
J PC 1.00
v L L;I L l
o|-|o o (¢|w o) (i
clele < b Q| |2
ol <l R el e
T T T T T T T T T
10 9 8 74 6 5 4 3 2 1 0 ppm

© anmomws
® 885RE8

Data Parameters
2020.2.16

W NI T = #

F2 - Acquisition Parameters

Eil

]

Date_ 20200216
Time 3
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
by 65536
SOLVENT €DCl3
NS

0
25252.525 Hz
0.385323 Hz
1.2976128 sec
195.85
19.800 usec
6.50 usec
292.8 K
2.00000000 sec
0.03000000 sec
%,

= CHANNEL f1
100.6283629 MHz
13c

10.50 usec
74.00000000 W
======== CHANNEL £2 ===s====
SFO2 400.1516006 MHz
N 1H

6
90.00 usec
17.50000000 W

0.26142001 W

PLW13 0.13149001 W
F2 - Processing paramet
SI 32768
SF 100.6177980 MHz
WDW El
SSB ]
LB 1.00 Hz

. L L | R e

T T T T T { T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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-112.48

Current Data Parameters

NAME 2020.2.16
EXPNC 357
PROCNC 1

F2 - Acgquisition Parameters
Date_ 20200216

Time 0.35
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zgfhiggn.2

s} 131072
SOLVENT CDC13

NS 16

Ds 4

SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 195.85

DW 5.600 usec
DE 6.50 usec
TE 292.7 K

Dl 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
D0 1
======== CHANNEL fl ========
SFOl 376.4795333 MHz
NUC1 19F

Pl 14.00 usec
PLW1 24.85000038 W
======== CHANNEL f2 ========
SFO2 400.1516006 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 17.50000000 W
PLW12 0.26142001 W

F2 - Processing parameters
SI 65536

SF 376.5171850 MHz
WDW EM

SSB Q

LB 0.30 Hz
GB 0

PC 1.00

T T T T T T T
-60 -80 -100 -120 -140 -160 -180 -200 ppm
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20

10

VWD1A, Wavelength=254 nm (¥ 3 £\2020-02-0518-31-57WMX-F7 30race.D)

23.096

25,683

5 10

T

15

20

25

mi

Peak RetTime Type Width

#  [min]

Area

[min] [mAU%s]

Height Area
[mAU] %

1 23.096
2 25.683

||
BB
BB

|
0.5223 1597. 97937
0.5831 1598. 24939

\
47.52560 49. 9958
42, 46276  50. 0042

mAU
900

800 —
00
600 ﬁ
500 —
400
300
200

100

VWD1A, Wavelength=254 nm (F % £2\2020-02-0420-26-28WMX-F731.D)

23.258

20

25

- >25.871

L
35 mi

Peak RetTime Type Width

7
—

1

2

[min]

[min]

Area
[mAU%s]

Height
[mAU]

Area
%

23. 258
25.871

MM
MM

0. 5624

1. 93082e4 572.22876 95. 9263
0.8075 819.96735

16. 92495

4.0737
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CbZ\N

S

D . R
222 RS InURRNRRRENSLTI0E 28T 52 S
LLLLOONONNNNAAAAAOOTOONONO®M [N e RN o n o
T T ny Sgma U 2
e e S V2=V, | | S,
EXPNO 1
PROCNO 1
Date_ 20200101
Time 2.09 h
INSTRI Avance
PROBHD 2116098_0861 (
PULPR( zg30
D 65536
SOLVENT CDC13
NS 8
DS 0
SWH 5555.556 H:
FIDRES 0.169542 H:
AQ 5.8982902 s¢
RG 101
DW 90.000 u:
DE 9.46 u:
TE 294.1 K
D1 1.00000000 s¢
TDO
SFO1 400.1321847 Ml
NUC1 1H
PO 3.50 u:
Pl 10.50 u:
ST 65536
SF 400.1300092 M
WDW EM
SSB 0
LB 0.30 H:
GB 0
PC 1.00
ﬂAJ )
oo S 2|9 Q| |° S
gsls g [58 g[8 g
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
o mmenenaoan
% 29339929838 .
, CEEPEEPERD ses2Re 2§ @
S goononaenan ShELE! I
g scisssgsssd RS S
I EEEEEEEERE sirféds 4§ s
REERERS -
NN i /
NAME cbz 2-MePh 41
EXPNO 2
PROCNO 1
Date_ 20200101
Time 2.381
INSTRUM Avance
PROBHD 2116098_0861 (
PULPROG zygpy30
65536
SOLVENT CDC13
NS 512
DS 0
SWH 25000.000 ¢t
FIDRES 0.762939 1
AQ 1.3107700 =
RG 101
DW 20.000 1
DE 6.50 1
TE 294. 13
D1 2.00000000 ¢
D11 0.03000000 =
TDO 1
SFO1 100.6238359
Nuc1 13C
PO 3.17
Pl 9.50 1
ST 32768
SF 100.6127685 1
WDW EM
S5SB 0
LB 1.00
GB 0
PC 1.40
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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VWD1A, Wavelength=254 nm (7 #:42\2019-12-1521-53-31WMX-M678race.D)
mAU |
140
120
100 o
&
g 8
80 8
60
40;
20
o_-
-20 T T T T T
0 10 20 30 40
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
— [—I \ \ \ |
1 35.950 MM 0.9366 4609. 15430  82.02331 50.2875
2 42.566 MM 1.0086 4556.45361  75.29333 49.7125
VWD1A, Wavelength=254 nm (F % 42\2019-12-1522-46-18WMX-M679.D)
mAU
500 2
@©
3
400 —
300
200
100-
o~
o
o~
<
0 A : N
T T
0 10 20
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
— [—I | \ | \
1 35.860 BB 0.7747 2.17116e4  431.74435 95.1075
2 42.612 MM 0.9726 1116.89209 19.13901 4.8925
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ANWOTOOWONNHTFNALHANWDONMO T WO WL -~ O © 8
ChOVOELVLLOIITONITONOANNAOTANM A O O ~ o
OO MOHOANNNNNNNNAAAATDTDTAAOMMANN oo W [Te] .
anaaaaaaaaanTanaaaaen Loeann j o
[ e e e il ~ [ e L NIV N T N To N To N TolTe) ™M MM — I
l\l\l\l\l\l\k\'\\}///))))yu// \/ \/
=Y
NAME cbz thioce 4m
EXPNO 1
PROCNO 1
Date_ 20191231
Time 16.01 h
PROBHD 2114607_0222 (
T! 65536
SOLVENT CcDC13
NS 3
DS 2
RG 136.02
D1l 1.00000000 s
DS 2
NS 3
TDO 1
SFO1 600.1737060 M
NUC1 1H
P1 10.00 u
SI 65536
SF 600.1700568 M
WDW
SSB 0
LB 0.30 H
GB 0
PC 1.00
S5ge e g2 S |2
o~ i - i - -
T T T T T T T T T
9 8 7 6 5 4 3 1 0 ppm
o m W dow®
B o 8R5TR83Y o e © ©
! > waveaas S 5838883 @ $
o A THD®®® o AR H
3 3 FREIIZIRA ® an oo o «
S MR R R R R R R NN 3 a
| N I\ . e b thioe i
EXPNO 2
PROCNO 1
Date_ 20200101
ime .07 h
PROBHD 2114607_0222 (
T! 65536
SOLVENT CDC13
NS 1024
DS 4
RG 188.35
Dl 2.00000000 sec
D11 0.03000000 sec
DS 4
NS 1024
TDO
SFO1 150.9279578 MH:
NUC1 13C
Pl 12.00 use¢
SI 3276
SF 150.9128665 MH:
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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VWD1A, Wavelength=254 nm (- ¥ 42\2019-12-1712-27-13WMX-M67 2race.D)
mAU
60
50
1 3
“] 0§
. ]
30—_
20
10
o —
-10 ] T T T T v
(1] 5 10 15 30 35
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU%s] [mAU] %
—| [—I | | | \
1 27.606 BB 0.6281 1467.72363  36.42567 50.4730
2 30.245 BB 0.6934 1440.21423  32.92329 49.5270
VWD1A, Wavelength=254 nm (- 3: 42\2019-12-1720-01-00WMX-M659bzb.D)
mAU ]
200
w
o
I
150
100
50
~
] 8
| 3
0-
T T T T
(1] 5 10 15 25 30
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU%s] [mAU] %
— [—I \ \ \ |
1 27.515 BB 0.6266 6753.86914 167.42610 96. 5429
2 30.227 BB 0.6684 241.85080 5.25987  3.4571
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Iy

o

Ny N SR e8RSy DS S Y Scurrent pata Parameters
TLELLLOMNONM OO N o «NAME 2020.3.10
TEEESOO0NN0NNRR Sexevo pres
A A A A A A Ao A~ O OO I pRocNG 1

D 20200310

Time

12.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

65536
cDC13
8
0
8012.820 Hz
0.122266 Hz
4.0894465 sec
RG 55.34
DW 62.400 usec
DE 6.50 usec
TE 292.9
D1 1.00000000 sec
TDO 1
CHANNEL f1 = =

400.1522008 MHz
1B

sec

0.75 u
17.50000000 W

F2 - Processing parameters
ST 65536

SF 400.1500075 MHz
WDW EM
sSB 0

LB 0.30 Hz
GB 0

2C 1.00

Mmoo e L

2 8||38 g [® 2 = (8
< ~llolo =] ol o ol @
T T T T T T T T T T
8 T 6 5 4 3 2 1 0 ppm
WMX-F756
- © ©as o
2 S 2358 ~ ©n  aw o~
& o ¢ S © A aTw ] Current Data Parameters
5 B & o i 2 gg8 d3 3 3 NALE 2020.3. 10
EXPNO 398
| v BRI !
F2 - Acquisition Parameters
Date_ 20200310
Time 12.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
65536
cpcl3
512
0
25252.525 Hz
0.385323 Hz
1.2976128 sec
195.85
19.800 usec
6.50 usec
293.3
2.00000000 sec
0.03000000 sec
= CHANNEL f1
100.6283629
13¢
0.50 usec
74.00000000 W
= CHANNEL £2
SFO2
NUc2
CPDPRG (2
PCPD2
PLW2 7
PLW12 o
PLW13 0.13149001 W
F2 - Processing parameters
s1 32768
sF 100.6177980 Miz
WDW
SSB 0
LB 1.00 Hz
GB 0
‘ ‘ J BC 1.40
|
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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“VWD1A, Wavelength=220 nm (1 % %\2020-03-1014-03-22WNX-F7 S6race.D)
200
175
150
125
100

75

19.951

22.067

20

25

Peak RetTime Type Width Area Height Area

#  [min] [min] [mAU*s] [mAU] %
‘ [—] \ \ | |
|
1 19.951 MM  0.4668 3509.93872 125.31471 49.9484
2 22.067 MM 0.5251 3517.19653 111.63673 50.0516

VWD1A, Wavelength=220 nm (F 3 4\2020-03-1014-39-00WMX-F757.D)

350
300
250
200
150

100

19.952

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

‘ [—] \ \ | |

|

1 19.952 MM  0.4769 6932.55420 242.29329 94.8412

2 22,185 MM 0.4724 377.08838 13.30504 5. 1588
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4

T™MS

O

NLVVOoOWVE AT MO~ ERRCRE ® o
TSNNSO HOW 0 = < 0o Current Data Parameters
RN T I o < e NAME Wi 3.28
L N S L R R WY s Mmoo — oo EXPNO 216
= ¢ NV \/ .
F2 - Acquisition Parameters
Date_ 20200328
Time 20.52
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg3
D
SOLVENT
NS
Ds
FIDRES 0.122266 Hz
4.0894465 sec
RG 55.34
DW 62.400 usec
DE 6.50 usec
TE 294.4 K
D1 1.00000000 sec
DO 1
Pl 10.75 usec
PLWL 17.50000000 W
F2 - Processing parameters
ST 65536
SF 400.1500084 M
WDW EM
sSB 0
LB 0.30 Hz
GB 0
BC 1.00
T ‘ ‘,JUL L }L I ¥
é’?‘j rgﬁéTa rsj é‘ rgj
aile =l I | o
T T T T T T T T T
10 9 8 7 6 5 4 3 2 0 -1 ppm
@ o] omoo w0
5 3 53588 8 8 ¢388 3 3 2
= S sgow s & K¥EN ~ = g
@ e} M NN S = o =] o3 =
= = PR R R - & KKK® =+ o ?
T W T T T T e
EXPNO 217
FROCKO 1
Date_ 20200328
Time 21.0%8
INSTRUM spect
BROBHD & mm PABBO BB/
PULPROG zgpgao
TD 65538
SOLVENT €DCl3
NS 220
Ds 0
SWH 25252.525 Hz
0.385323 Hz
1.2976829 sec
185,85
18,800 usec
6.50 usec
284.7 K
2.00000000 sec
0.03000000 sec
1
CHANNEL f1
SFOL 100.628362% MHz
NUCL lac
Pl 10.50 usec
SI 32768
SF 100.8177€10 MHz
wow EM
S55B 0
LB 1.00 Hz
GB 0
BC 1.40
T T i T T T T T T T T T 1
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S85



VWDTA, Wavelength=210 nm (£ 2\2020-03-2823-24-28WMX-F 77 Zrace D)

mAU
1600
1400
1200 +
2
1000 e
] - N
1 <
800 -
600 +
400 +
200
0 T
L L R O A B F T T T
0 25 5 75 10 12.5 15 17.5 mini
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
e e emeeeee|
1 14.148 BB 0.3265 1.90256e4  911.53906 50.1020
2 16.172 BB 0.3781 1.89481e4  783.70044 49. 8980
VWDTA, Wavelength=210 nm (E=E\2020-03-2823-46-T4WMX-F773.D)
mAU
2000
1750
3
15004 ‘;_
1250
10004
750
500
250 ]
&
s
0]
T T T T ] — .
Q0 25 5 75 10 125 15 175 min
Peak RetTime Type Width Area Height Area
£ [min] [min]  [mAU*s] [mAU] %
e | | |
1 14.124 BV R 0.3561 3.12926e4 1397.09912 95.8703
2 16.223 BV R 0.3753 1347.96045 54.92122  4.1297
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(0]
3u
VWD1A, Wavelength=254 nm (1 : #\2020-03-0415-37-01WMX-F748race.D)
mAU |
1000
800
[~}
>
(2]
600
(=]
] 2
(-]
400 3
]
o
(=]
&
200 S
0 =X T
T T T
0 5 10 15
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAUxs] [mAU] %
— [—I | [
1 9.480 BV  0.2347 7221.99268 482.30569 26. 2441
2 9.999 VB 0.1543 7051.52930 672.68518 25.6246
3 13.554 BB 0.3402 6446. 92969 298.25671 23.4276
4 21.259 BB 0.5920 6798.10791 177.81673 24.7037
VWD1A, Wavelength=254 nm (F 3 42\2020-03-04 16-18-16WMX-F749.D)
mAU
700
600
g
500 ] o
J ~
] &
[}
400 7
] o
S
200 B
Q2
200 ~
] &
100
0] J
1 T T
0 5 10
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
—] [—I \ | \ |
19.217 BV 0.2216 5723.58203 405.72955 24.3750
2 9.664 VB 0.1912 6288. 98096 478.80304 26. 7829
3 13.070 VB 0.3289 5640.17822 270.86707 24.0198
4 20.775 BB 0.6110 5828.62207 151.44980 24.8223
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BOC\N

WMX-F743
gmwmmgcrr—m:gmgcrg;c gw.—c;r’ e o
oo o0 x =} =3 o
T TTITMmmMm MmO Moo Db m | 0 o E;;{:e"""a"apara%;gri
~ - ~ e e ~ o oo — o EXPNO 370
e\ — \ S .
F2 - Acquisition Parameters
Date_ 20200302
Time 14.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
™ 65536
SOLVENT coc13
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 55.34
oW 62.400 usec
DE 6.50 usec
TE 292.4 K
D1 1.00000000 sec
DO 1
-------- Cl EL fl ————e—ee
5FO1 400.1522008 MHz
NUC1 1
Pl 10.75 usec
PLW1 17.50000000 w
F2 - Processing parameters
S1 6
SF 400.1500062 MHz
WOW EM
558 0
LB 0.30 Hz
GB o
PC 1.00
J A 1
L o
T T T T T T T
9 7 6 5 3 1 0 ppm
WMX-F743
o ~ dmm o
- =3 muww O @ cam o - o
o = Cem o Branmar o e Current Data Parameters
g 3 #3593 g23SEEE & 8 Exetio T
LA NI’a oo :
F2 - Acquisition Parameters
Date_ 20200302
Time 14.55
TNSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™ 65536
SOLVENT CDC13
NS 436
Ds o
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976128 sec
RG 195.85
DW 19.800 usec
DE 6.50 usec
TE 293.1 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL fl ========
SFO1 100.6283629 MHz
NUC1 13C
Pl 10.50 usec
PLW1 74.00000000 W
CHANNEL f2 ========
SF02 400.1516006 MHz
RUC2 in
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 17.50000000 W
PLW12 0.26142001 W
PLW13 0.13149001 W
F2 - Procesasing parameters
51 32768
SF 100.6177980 MHz
WOW EM
S5B 0
LB 1.00 Hz
GB 0
PC 1.40
N - Ll
T T T T T T T T
200 180 160 120 100 80 40 0 ppm



VWD1A, Wavelength=254 nm (- % #\2020-03-0320-18-11WMX-F747race.D)
mAU |
1000
800
o
=
T ©
600 ]
0
400
200
0 N
T T T Longi ) T T T ¥ T T
0 25 5 75 10 12.5 15 175 mil
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
—=i |—I | \ |
1 11.710 MM 0.3004 1.14039e4  632.80438 49.3528
2 15.256 MM 0.3839 1.17030e4 508.09836 50.6472
VWD1A, Wavelength=254 nm (I 3: 42\2020-03-0320-51-02WMX-F743.D)
mAU |
800
g
~
600 - T o
&
-
400
200
o_y____/v\/\m/\/;g
0 5 10 15 mi
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

=——| l—I | \ | \
111.706 BB  0.2846 1.0705de4  598.63831 48.1397
2 15.238 VB 0.3731 1.15329e4  492.73874 51.8603
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o
OO~ O Y ) ~wowes @ =3 =3 " ters
B3T3 39 22853 3 S Guzens data Paramerers
SITTOOOQ ® © ISR RCRCRERE] 0 . N
L 5 o EXPNO
s~ g TOOM®mn®n — [ PROCNO 1
~\g Y N\ %2 - Acquisition Parameters

e 20200216
18.35
spect
5 mm PABBO BB/
0
65536
cDcl13
8
0
8012.820
0.122266
4.0894465 sec
97.57
62.400 usec
6.50 usec
292.3 X
1.00000000 sec
1
CHANNEL f1
SFoL 400.1522008 MHz
NUCl 11
Pl 10.75 usec
PLWL 17.50000000 W
F2 - Processing parameters
sI 65536
SP 400.1500081 MHz
WDW EM
ssB 0
L3 0.30 Hz
B 0
BC 1.00
W
| ___ PO NVAWANY W
) =3 -
S ] <
0 - @
T T T T T T T T T T T
10 9 8 g 6 5 4 3 2 1 0 ppm
@ 258 ~
© Sow < Current Data Parameters
1 fas o S NAME 2020.2.16
EXPNO 367
\V PROCNO 1
F2 - Acquisition Parameters
Date_ 20200216
13.23
spect
5 mm PABBO BB/
PULPROG zgpg30
65536
SOLVENT cDCl13
NS 1024
Ds 0
SWH 25252.525 Hz
FIDRE 0.385323 Hz
ag 1.2976128 sec
RG 195.85
DW 19.800 usec
DE 6.50 usec
TE 292.6 X
Dl 2.00000000 sec
Dll 0.03000000 sec
DO 1
CHANNEL f1
100.6283629
13¢
10.50 usec
74.00000000 W
= = CHANNEL £2
SFO2 400.1516006
NUc2 18
CPDPRG(2 waltzl6
PCPD2 90.00 usec
PLW2 17.50000000 W
PLW12 0.26142001 W
PLW13 0.13149001 W
F2 - Processing parameters
ST 32768
sF 100.6177980 MHz
| WDW
| ssB 0
13 1.00 Hz
| } | GB 0
BC 1.40
R i " " v o
» o v o
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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VWD1A, Wavelength=254 nm (T 3 %2\2020-02-0720-03-39WMX-F7 32race.D)

2

(=]

1
15.527

300
200

100

20.147

0]

T T
0 5 10 15

20

25

mi

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 15.527 BB 0.6470 2.32995e4 550.25037 50. 0258
2 20.147 BB 0.8296 2.32754e4 427.88611 49.9742

VWD1A, Wavelength=254 nm (7 3 £\2020-02-0721-21-35WMX-F733.D)

1400

1200

15.361

1000
800

600

20.293

T — T — v % T
0 5 10 15

20

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAUs*s] [mAU] %

1 15.361 BB 0.6489 4.34084e4 1025.39343 95. 3171
2 20.293 BB 0.8372 2132.66113  38.92548 4. 6829
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WMX-F752
=
kg gnki g gl o o2es 2 2 Current Data Parameters
A S R NI o © © 0~ =~ © . NAME 2020.3.8
. . o EXPNO 394
LT N Y ) Mmoo — i PROCNO 1
W// | \\ // F2 - Acquisition Parameters
Date_ 20200309
Time 10.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
65536
SOLVENT cpcl13
Ns 16
Ds 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
4.0894465 sec
RG 120.86
DW 62.400 usec
DE 6.50 usec
TE 292.7 K
D1 1.00000000 sec
TDO 1
CHANNEL £1 =
400.1522008 MHz
1H
10.75 usec
17.50000000 W
F2 - Processing parameters
ST 6553
SF 400.1500087 MHz
WDW EM
sSB 0
1B 0.30 Hz
G 0
BC 1.00
|
| \
ﬁ N L_,\ II I U;}g___u
NS S 2R >
ol - olo o
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
WMX-F752
b 288 E R °
K Ry - 8 S w ~ Current Data Parameters
S 85 S ¢ 4 o4 @ NAME 2020.3.8
EXPNO 106
\,/ | | | PROCNO 1
F2 - Acquisition Parameters
Date_ 20200308
n 14.17 h
INSTRUM ance
PROBHD (
PULPROG pg30
D 65536
SOLVENT cpc13
NS 512
DS 0
SWH 25000.000 Hz
FIDRES 0.762939 Hz
AQ 1.3107200 sec
RG 50.5
DW 20.000 usec
DE 6.50 usec
TE 296.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO &
SFOL 100.6238359 MHz
NUC1 13¢
PO 3.17 usec
Pl .50 usec
PLW1 75.41799927
SFO2 400.1316005
NUc2 5
CPDPRG(2 waltz65
pcPD2 80.00 usec
PLW2 16.71999931 W
PLW12 0.34549999 W
PLW13 0.17351000 W
F2 - Processing parameters
ST 68
SF 100.6127685 MHz
WDW EM
sSB 0
LB 1.00 Hz
GB 0
pc 1.40
|
U ! o ] .
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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CbZ\N

A
Oo=mn

Cl

7.448
7.438
7.434
7.373
7.368
7.361
7.356
7.350
7.348
7.327
7.263
5.895
5.892
5.439
5.408
5.364
5.333
4.018
3.975
3.727
3.723
3.685
3.681
1.584
0.000

%
<
L
X
L/
<

NAME chiral sulfoxides
EXPNO 1
PROCNO 1
Date_ 20191118
Time 2.55 h
INSTRUM Avance
PROBHD 2116098_0861 (
PULPROG zg30
65536
SOLVENT CDC13
NS 8
DS 0
SWH 5555.556 Hz
FIDRES 0.169542 H:
AQ 5.8982902 se
RG 101
DW 90.000 us
DE 9.42 us
TE 295.7 K
Dl 1.00000000 se
TDO 1
SFO1 400.1321847 Mk
NUC1
PO 3.58 us
Pl 10.75 us
SI 65536
SF 400.1300082 Mk
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L A
NN Sl (e S| 2
IR B e =l =
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm

T T T
180 160 140 120 100 80 60 40 20 0 ppm
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VWD1A, Wavelength=254 nm (- 3 4#\2019-12-1908-44-02WMX-M680race.D)

mAU |
400- o
S
1 ©
300 s
2
200
s 3
s g
= ~
100
o AlAA—/W e ——
b . T o ¥ T * T b T T T
0 10 20 30 40 50 60
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
— [—I | | | 1
1 19.147 BV 0.9995 7229.78125 107.24380  6.0940
2 22.034 VB 1.1002 7473.35889 102.19559  6.2993
3 32.311 MM 2.3371 5.2048le4  371.16742 43.8717
4 49.618 MM  3.2601 5.18860e4  265.25854 43. 7350
VWD1A, Wavelength=254 nm (F 3% 4\2019-12-1911-31-32WMX-M644.D)
mAU |
] «
1 8
~
400 b
300
200
1 ©
o
] S
100
] g 2
=] )
- (=] ™
0 A, = I
1 T T T T L T T
0 10 20 30 40 50 60
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
— [—I | | \ |
1 19.031 BB 0.7389 235.23035 3.91565  0.2623
2 21.516 BB 1.0036 8187.18652 117.25873  9.1282
3 33.381 WM 2.3505 1965.86218  13.93932  2.1918
4 47.653 W 3.3133 7.93029e4  398.90836 88.4177
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o
CANDANWOOMINYITNIVNDOFNOWORMN T 0N © 0 =3 Current Data Parameters
MALVDINAOOVMIOANEMNMOMONEVOINNDND o — [~ © ™ o NAME 2020.2.16
FLONOOMOOONNN—AADOOOONNNNNNN® DS~ 00 © . Sono 2
I i o S C R T R Yo T T T T TR R W W W W WY — [ PROCNO 1

F2 - Acquisition Parameters
e 20200216
11.16

spect
5 mm PABBO BB/
2930

65536

cpel3

8

0
8012.820 H
0.122266
4.0894465 sec
78.11
62.400 usec
6.50 usec
291.7 K
1.00000000 sec
1

CHANNEL £1
400.1522008 MHz
18

10.75 usec
17.50000000 W

F2 - Processing parameters

s 65536
SF 400.1500077 MHz
WDW El
SSB 0
LB 0.30 Hz
GB ]
PC 1.00
- Ll
o] (o (! o ™~ | o]
cle| (e < Q| Qe
olel [+ - ~lai |
T | T T T T T T | T
10 9 8 7 6 4 3 2 1 0 ppm

AR Fa

Current Data Paramet
NAME 020.2

F2 - Acquisi

Date_

Time

INSTRUM

PROBHD 5 mm PABE

PULPROG

™D

SOLVENT

NS

DS 0

SWH 25252.525 Hz

FIDRES 0.385323 Hz

AQ 1.2976128 sec

RG 195.85

DW 19.800 usec

DE 6.50 usec

! 292.0 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

100.6283629 MEz
13¢

10.50
74.00000000 W

CHANNEL £2
400.1516006 MHz
1H
waltz1l6
PCPD2 90.00 usec
PLW2 17.50000000 W
PLW12 0.26142001 W
PLW13 0.13149001 W

F2 - Processing parameters
32768

100.6177980 MHz
EM

1.00 Hz

1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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VWD1A, Wavelength=254 nm (T % £\2020-02-1519-12-12WMX-F734race.D)
mAU
25
205
15
] 2
] <
10 & s
] &
] 8
57
0
-5-:
10 T T T T —T T T T
15 20 25 30 35 40 45 50 mil
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU=s] [mAU] %
— [—I | \ \ |
1 28.084 MM 2 1298 1371.97095 10.73640 50.3942
2 36.959 MM 2.9604 1350.50488 7.60326  49.6058
VWD1 A, Wavelength=254 nm (-  42020-02-1422-34-49WMX-F735.D)
mAU |
250
1 @
200 =
1 &
150
100
50
] 8
] 5
0+
T T T
[4] 10 20 40 mil
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
— [—I | \ \ |
1 26.179 BB 1.6495 2. 14007e4 180.47250 97.5867
2 37.156 BB 1.7846 529.22498 3.51686 2.4133
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@)

CbZ\N

4

(=R R =N -] @m0 @ = - o
SO DO D N O W 0 = =1
T OO MmN oo 0N 0 0 n o
[l el ol el e s momm (S — =)
HAME wr-19
XPNO 4
PROCNO 1
Date_ 20200330
Time 12.04 h
INSTRUM Avance
PROBHD Zlledse_psel |
PULPROG zg30
D 65536
SOLVENT CDC13
NS ]
Ds o
SWH 5555,556 Hz
FIDRES 0.169542 Hz
AQ §.85825902 sec
RG 101
DW 90.000 usec
DE 2.46 usec
TE 296.9 K
Dl 1.00000000 sec
TDO
SFO1 400.1321847 MHz
NUC1 1H
20 3.50 usec
Pl 10.50 usec
SI 65536
SF 400.1300093 MHz
WDW EM
358 )
LB 0.30 Hz
GB o
BC 1,00
rg #I ’3\ H ﬁ H 1°r
e =] < < ]
alles G - - -
T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
© @ nwm oW
@ o HECRTRCN oD N o o v
. . il m0oEno @ o
o o <o m R . :
w B R O 00 @ o
- “ IR [ ] - o
NRME =13
EXPNO 2
PROCNO 1
Date_ 20200330
Time 11.53 h
INSTRUM Zvance
PROBHD  Z116098_0861 (
PULPROG zZgpg30
6553¢
SOLVENT CDC13
NS €07
Ds 0
SWH 25000.000 Hz
FIDRES 0.762939% Hz
AQ 1.3107700 sec
RG §5.135¢
ow 20.000 usec
DE .50 usec
TE 4K
Dl 2.00000000 sec
D11 0.03000000 sec
D0 1
SFO1 100.6238355 MHz
NUC1 i3c
20 3.17 usec
FL 9.50 usec
SI 3276
SF 100.6127685 MHz
wow EM
ss8 ]
1B 1.00 Hz
GB o
BC 1.40
I\ N | | ] "
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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VWDTA, Wavelength=210 nm (£E=E2020-03-3013-41-24WNMX-F7 76race.D)
mAU ]

700+

600+

500

400

300+

200

100

42928

45463

T T T T T T T T T T T

0 10 20 30

40

min

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU#s] [maU] %
e |
1 42.928 BV 0.8494 2.17864e4  395.03601 49. 8800
2 45,463 VV R 0.9016 2.18912e4  369.90900 50.1200

VWDTA, Wavelength=210 nm (£=22020-03-3014-38-54WMX-F777.D)
mAU

1000

800

43019

45302

40

| -
50 min

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU%s] [mAU] %
e e e oo P R
1 43.019 MM 0. 8253 3860.05103  77.95095 10.0980
2 45.302 MM 0.9918 3.43657e4  577.50226 89.9020
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