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General

For thin layer chromatography (TLC), Merck silica gel 60 F254 aluminum sheets were used.
Flash column chromatography was performed using Merck silica gel 60 (230-400 mesh). 'H
NMR and "*C NMR were recorded on a Bruker Avance 400. Proton chemical shifts are reported
in ppm downfield from tetramethylsilane or from the residual solvent as internal standard in
CDClIs (6 7.26 ppm) and in CDsOD (6 3.31 ppm). Carbon chemical shifts were internally
referenced to the deuterated solvent signals in CDCl; (6 77.0 ppm) and in CD;0D (6 49.0 ppm).
High-resolution mass spectra were recorded on a Thermo Scientific LTQ Orbitrap ESI ion trap
mass spectrometer. Optical rotations were measured on a Jasco P2200 polarimeter.

Note

This corrected version was prepared based on the correct structure of 3, determined from the
X-ray crystal structure of a derivative of 3, which will be reported separately in the future.
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1. Synthesis of enones
General procedure for the synthesis of enones
O o

o)
PPh; * —
R1ﬂ\7 ° choom CH.Cl, R1JJ\1//\COOR2

Enones were synthesized according to the reported procedures.' To a solution of glyoxylate ester
or its derivative (10 mmol) in CH,Cl, (30 mL), 1-(triphenylphosphoranylidene)-2-propanone or
its derivative (33 mmol) was added and the mixture was stirred at room temperature (25°C) for
24 h. The mixture was concentrated and purified by flash column chromatography
(hexane/EtOAc) to give enone 1.

0
)J\/ACOOEt

Known compound.” Pale yellow oil. "H NMR (400 MHz, CDCls): § 7.01 (d, J = 16.1 Hz, 1H),
6.64 (d, J = 16.1 Hz, 1H), 4.26 (q, J = 7.1 Hz, 2H), 2.35 (s, 3H), 1.32 (t, J = 7.1 Hz, 3H). '°C
NMR (100 MHz, CDCls): 8 197.6, 165.4, 139.9, 131.6, 61.4, 28.0, 14.1.

(0]
)J\/\COOI'PI‘
Known compound.” Pale yellow oil. "H NMR (400 MHz, CDCLs): § 6.96 (d, J = 16.1 Hz, 1H),
6.59 (d, J=16.1 Hz, 1H), 5.09 (septet, J = 6.2 Hz, 1H), 2.32 (s, 3H), 1.27 (d, J = 6.2 Hz, 6H). '°C
NMR (100 MHz, CDCls): 8 197.6, 164.9, 139.7, 132.1, 69.0, 27.9, 21.6.

0
)J\/\COOBn

Known compound.’ Pale yellow oil. "H NMR (400 MHz, CDCLs): & 7.51-7.31 (m, 5H), 7.05 (d, J
= 16.1 Hz, 1H), 6.69 (d, J = 16.1 Hz, 1H), 5.25 (s, 2H), 2.35 (s, 3H). *C NMR (100 MHz,
CDCls): 8 197.4, 165.3, 140.3, 135.2, 128.7, 128.6, 128.4, 67.2, 28.1.

o)
)J\/ACOOtBu

Known compound.” Pale yellow oil. "H NMR (400 MHz, CDCLs): § 6.91 (d, J = 16.1 Hz, 1H),
6.57 (d, J=16.1 Hz, 1H), 2.34 (s, 3H), 1.51 (s, 9H). ’C NMR (100 MHz, CDCls): & 197.9, 164.6,
139.2, 133.7, 82.1, 28.0, 27.9.

0
\)\/ﬁcooa

Known compound.® Pale yellow oil. '"H NMR (400 MHz, CDCl3): & 7.04 (d, J = 16.0 Hz, 1H),
6.66 (d, J=16.0 Hz, 1H), 4.24 (q, J = 7.1 Hz, 2H), 2.65 (q, J = 7.2 Hz, 2H), 1.30 (t, J = 7.0 Hz,
3H), 1.11 (t, J = 7.2 Hz, 3H). *C NMR (100 MHz, CDCl5): & 200.1, 165.5, 139.1, 130.6, 61.3,
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34.7,14.1,7.6.

0
\)J\/Acoosn

Known compound.’ Pale yellow oil. "H NMR (400 MHz, CDCLs): & 7.48-7.31 (m, 5H), 7.10 (d, J
=16.0 Hz, 1H), 6.72 (d, J = 16.0 Hz, 1H), 5.24 (s, 2H), 2.66 (q, J = 7.2 Hz, 2H), 1.13 (t, J= 7.2
Hz, 3H). C NMR (100 MHz, CDCl5): § 200.0, 165.4, 139.6, 135.2, 130.2, 128.6, 128.5, 128.4,
67.1,34.8,7.6.

O COOEt
=

Known compound.® This (Z)-isomer was generated during the synthesis of the (E)-isomer and
was purified by flash column chromatography. Pale yellow oil. '"H NMR (400 MHz, CDCls): &
6.45 (d, J=12.2 Hz, 1H), 6.02 (d, /= 12.2 Hz, 1H), 4.22 (q, /= 7.1 Hz, 2H), 2.36 (s, 3H), 1.29 (t,
J=17.1 Hz, 3H). °C NMR (100 MHz, CDCls): § 201.3, 165.2, 141.6, 124.7, 61.2, 30.0, 14.0.

T
= COOEt

Known compound.’ Pale yellow oil. '"H NMR (400 MHz, CDCl;): & 7.07 (s, 1H), 4.25 (q, J = 7.1
Hz, 2H), 2.30 (s, 3H), 2.21 (s, 3H), 1.32 (t, J = 7.1 Hz, 3H). °C NMR (100 MHz, CDCL): &
199.4, 167.6, 140.9, 132.3, 61.6, 32.1, 14.3, 14.1.

2. Synthesis of catalysts
General procedure for the synthesis of catalysts F and G

ot ouNe:
S <
. SCN Z THF - H N

+
NH. 0°C ~RT NH,
Catalysts F and G were synthesized according to the reported procedure.® To a solution of
(1R,2R)-cyclohexanediamine (154.0 mg, 0.64 mmol) in dry THF (5.0 mL), the corresponding
isocyanate (0.70 mmol) was added dropwise at 0 °C. The mixture was stirred at 0°C for 30 min
and at room temperature (24 °C) for 16 h. The mixture was concentrated under reduced pressure
and purified by flash column chromatography (CH,Cl,/MeOH = 9:1) to give the catalyst.

Catalyst F: 1-((1R,2R)-2-aminocyclohexyl)-3-(3,5-bis(trifluoromethyl)phenyl)thiourea®
CF5

QL

3
Known compound.®
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Catalyst G

F F
L
NH, F

Colorless Solid. 'H NMR (400 MHz, CDCls): § 6.71 (bs, 1H), 3.60-3.30 (m, 1H), 3.02-2.57 (m,
1H), 2.39-1.64 (m, 4H), 1.44-1.07 (m, 4H). >C NMR (100 MHz, CD;OD): § 185.0, 148.5 (Jo =
246 Hz), 139.2 (Jor = 246 Hz), 116.7, 61.9, 56.0, 34.5, 32.5, 25.9 25.7. ESI-HRMS: calcd for

C13H;sN3FsS ([M+H]") 340.0901, found 340.0897.

3. Screening of catalysts and conditions

Procedure for the catalyst screening (Table 1)

To a mixture of catalyst (0.04 mmol) and additive (if used, 0.04 mmol) in solvent (0.5 mL),
enone 1 (0.2 mmol) and nitromethane (1.0 mmol) were added at room temperature (24 °C) and
the mixture (initially often suspension) was stirred at the same temperature. The progress of the
reaction was monitored by TLC. After 48 h (except noted), the mixture was poured into aqueous
1 M HCI solution (1 mL) and extracted with CH,Cl,. Organic layers were combined, dried over
Na,;SO,4, concentrated, and purified by flash column chromatography (hexane/EtOAc = 4:1) to

afford 2. The ee was determined by chiral-phase HPLC.

Table S1. Additional catalyst screening.

catalyst
)?\/\ (0.2 equiv) M
“~coogt * CHaNO: : C
2

NO,

toluene
1 rt

COOEt

entry catalyst yield (%) | ee (%) entry catalyst yield (%)

ee (%)

1 J\ 0 - 4 Ph 3
Ph” “NH, %Ph
H

OH
2 NH, 24 23 5 ﬁ/ 33
)\/'\/OH N
H

Ph COOEt

NH, HCI

a Conditions: Enone 1 (0.2 mmol), nitromethane (1.0 mmol), and catalyst (0.04 mmol) in toluene

(0.5 mL) at 24 °C for 48 h.
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Table S2. Solvent screening in the catalyst F-catalyzed reaction.

CF3
catalyst F
)OK/A + CH3NO (Ozezu'v )i Q JSL Q
COOEt e solvent COOEt i Y CF,
1 am, HH
catalyst F

entry | solvent | yield (%) | ee (%)

1 toluene 51 82

2 CH,CI, 70 85

3 CHCI; 62 82

4 CH;CN 34 -

5 THF 42 -

6 o-xylene 58 89

7 EtOAc 42 -

8 i-PrOH 40 -

a Conditions: Enone 1 (0.2 mmol), nitromethane (1.0 mmol), and catalyst F (0.04 mmol) in
solvent (0.5 mL) at 24 °C for 48 h.

4. Michael addition reactions to afford 2

General procedure for the Michal addition reactions to afford 2 (Table 2 and Scheme 2)

To a mixture of catalyst F (0.04 mmol) and additive (if used, 0.04 mmol) in CH,Cl, (0.2 mL),
enone (0.2 mmol) and nitroalkane (1.0 mmol) were added at room temperature (24 °C) and the
mixture (initially often suspension) was stirred at the same temperature. The progress of the
reaction was monitored by TLC. After indicated time, the mixture was poured into aqueous 1M
HCI aqueous solution (I mL) and extracted with CH,Cl,. Organic layers were combined, dried
over Na,SQ4, concentrated, and purified by flash column chromatography (hexane/EtOAc) to
give 2. The ee was determined by chiral-phase HPLC. Racemic standards of the Michael
Addition product were synthesized using racemic catalyst F.

Ethyl 2-(nitromethyl)-4-oxopentanoate (Compound 2a)

Me COOEt

W

°  “No,
To a mixture of 1-((1R,2R)-2-aminocyclohexyl)-3-(3,5-bis(trifluoromethyl)phenyl)thiourea
(catalyst F) (15.4 mg, 0.04 mmol) and acetic acid (1.8 pL, 0.04 mmol) in CH,Cl, (0.2 mL),
(E)-ethyl 4-oxopent-2-enoate (1a) (28.4 mg, 0.2 mmol) and nitromethane (54.2 puL, 1.0 mmol)
were added at 10 °C and the mixture (initially suspension) was stirred at the same temperature.
The progress of the reaction was monitored by TLC. After 5 days, the mixture was poured into
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aqueous 1M HCI solution (1.0 mL) and extracted with CH,Cl,. Organic layers were combined,
dried over Na,SOs, concentrated, and purified by flash column chromatography (hexane/ EtOAc
=4:1) to afford 2 (30.9 mg, 76 %, 94 % ee).

Pale yellow oil. "H NMR (400 MHz, CDCLs): & 4.74 (dd, J = 14.4 Hz, 6.0 Hz, 1H), 4.69 (dd, J =
14.4 Hz, 5.6 Hz, 1H), 4.23-4.15 (m, 2H), 3.57-3.49 (m, 1H), 3.04 (dd, J = 18.6 Hz, 5.6 Hz, 1H),
2.81 (dd, J = 18.6 Hz, 6.6 Hz, 1H), 2.20 (s, 3H), 1.25 (t, J = 7.1 Hz, 3H). °C NMR (100 MHz,
CDCl3): § 204.9, 170.5, 61.9, 41.4, 38.2, 29.9, 13.9. ESI-HRMS: calcd for CsH;4,0sN ([M+H]")
204.0872, found 204.0849. HPLC (Daicel Chiralpak IA, hexane/i-PrOH = 95/5, flow rate 0.5
mL/min, A =220 nm): fg (major enantiomer) = 27.0 min, fr (minor enantiomer) = 24.4 min.

A 2 gram-scale synthesis of 2a. A mixture of catalyst F (819.5 mg, 2.13 mmol), enone 1a (2.14
g, 15.1 mmol), and nitromethane (4.0 mL, 75 mmol) in CH,Cl, (10 mL) was stirred at room
temperature (24 °C). The progress of the reaction was monitored by TLC. After 4 days, the
mixture was poured into aqueousIM HCI solution (15 mL) and extracted with CH,Cl,. Organic
layers were combined, dried over Na,SOs4, concentrated, and purified by flash column
chromatography (hexane/EtOAc = 4:1) to afford 2a (2.1 g, 69%, 90% ee).

Compound 2b

The dr was determined by "H NMR analysis before purification. The diastereomers (compounds
2b-1 and 2b-2) were separately purified by flash column chromatography. Relative
stereochemistries were tentatively assigned based on the NOESY ezperiments.

Compound 2b-1

Me .COOEt

W N02

Rf 0.35 (hexane/EtOAc = 4:1). Pale yellow oil, 21.7 mg, 50%, 90% ee. '"H NMR (400 MHz,
CDCl3): 64.95 (qd, J=8.9 Hz, 5.6 Hz, 1H), 4.26-4.13 (m, 2H), 3.44 (ddd, /=9.4 Hz, 5.6 Hz, 3.6
Hz, 1H), 3.05 (dd, J = 17.9 Hz, 9.4 Hz, 1H), 2.53 (dd, J = 17.9 Hz, 3.6 Hz, 1H), 2.21 (s, 3H),
1.57 (d, J = 6.9 Hz, 3H), 1.27 (t, J = 7.2 Hz, 3H). C NMR (100 MHz, CDCl5): & 204.9, 170.6,
82.5, 61.8, 44.2, 40.5, 29.9, 16.8, 14.0. ESI-HRMS: calcd for CoH;sOsN ([M+H]") 218.1028,
found 218.1004. HPLC (Daicel Chiralpak AS, hexane/i-PrOH = 95/5, flow rate 0.5 mL/min, A =
220 nm): g (major enantiomer) = 38.4 min, fg (minor enantiomer) = 44.8 min.

Compound 2b-2
Mem/):COOEt
© NO,
Rf 0.32 (hexane/EtOAc = 4:1). Pale yellow oil, 21.7 mg, 50%, 93% ce. '"H NMR (400 MHz,
CDCls): 6 4.92 (qd, J = 6.8 Hz, 5.6 Hz, 1H), 4.18 (q, /= 7.2 Hz, 2H), 3.62 (ddd, J = 8.5 Hz, 5.6

Hz, 4.4. Hz, 1H), 3.01 (dd, J = 18.0 Hz, 8.5 Hz, 1H), 2.67 (dd, J = 18.0 Hz, 4.4 Hz, 1H), 2.21 (s,
3H), 1.55 (d, J = 6.8 Hz, 3H), 1.26 (t, J = 7.2 Hz, 3H). *C NMR (100 MHz, CDCls): § 204.8,
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170.5, 82.0, 61.8, 43.6, 40.3, 30.0, 16.2, 14.0. ESI-HRMS: caled for CoH;s0sN ([M+H]")
218.1028, found 218.1004. HPLC (Daicel Chiralpak AS, hexane/i-PrOH = 75/25, flow rate 0.5
mL/min, A =220 nm): fg (major enantiomer) = 14.1 min, fr (minor enantiomer) = 13.6 min.

Compound 2¢
Me\n/i:I;?OOEt
° NO,

Pale yellow oil, 41.6 mg, 90%, 92% ee. '"H NMR (400 MHz, CDCls): & 4.17 (q, J = 7.1 Hz, 2H),
3.66 (dd, J = 11.2 Hz, 2.4 Hz, 1H), 3.04 (dd, J = 17.8 Hz, 11.2 Hz, 1H), 2.41 (dd, J = 17.8 Hz,
2.4 Hz, 1H), 2.17 (s, 3H), 1.63 (s, 3H), 1.59 (s, 3H), 1.27 (t, J= 7.1 Hz, 3H). >C NMR (100 MHz,
CDCl3): 6 204.9, 170.8, 88.3, 61.6, 48.3, 41.4, 29.8, 25.5, 23.1, 14.0. ESI-HRMS: calcd for
C1oH 305N ([M+H]") 232.1179, found 232.1173. HPLC (Daicel Chiralpak AS, hexane/i-PrOH =

97/3, flow rate 0.5 mL/min, A = 220 nm): fz (major enantiomer) = 28.4 min, #g (minor enantiomer)
=27.2 min.

Compound 2d
Me COOEt
3 NO,

Pale yellow oil, 35.3 mg, 65%, 92% ee. '"H NMR (400 MHz, CDCls): & 4.17 (q, J = 7.1 Hz, 2H),
3.30 (dd, J=11.4 Hz, 3.0 Hz, 1H), 3.04 (dd, J = 18.0 Hz, 11.4 Hz, 1H), 2.57-2.42 (m, 3H), 2.15
(s, 3H), 1.77-1.52 (m, 4H), 1.46-1.12 (m, 4H), 1.28 (t, J = 7.1 Hz, 3H). °C NMR (100 MHz,
CDCl3): 6 205.3, 170.6, 91.8, 61.5, 49.2, 40.9, 33.3,31.4, 29.9, 24.4, 22.2, 22.1, 14.0. ESI-HRMS:
caled for C;3H»OsN ([M+H]") 272.1498, found 272.1470. HPLC (Daicel Chiralpak IA,
hexane/i-PrOH = 95/5, flow rate 0.5 mL/min, A = 220 nm): fz (major enantiomer) = 20.1 min, r
(minor enantiomer) = 17.9 min.

Compound 2e
Me COOEt

8 NO,

Pale yellow oil, 43.7 mg, 85%, 93% ee. 'H NMR (400 MHz, CDCls): § 4.21-4.12 (m, 2H), 3.56
(dd, J=10.8 Hz, 2.9 Hz, 1H), 3.07 (dd, J = 18.0 Hz, 10.8 Hz, 1H), 2.70-2.60 (m, 1H), 2.58-2.49
(m, 1H), 2.50 (dd, J = 18.0 Hz, 2.9 Hz, 1H), 2.17 (s, 3H), 2.12-2.00 (m, 1H), 1.96-1.84 (m, 1H),
1.80-1.64 (m, 4H), 1.26 (t, J = 7.1 Hz, 3H). >*C NMR (100 MHz, CDCls): § 205.3, 170.7, 100.3,
61.5, 47.3, 42.1, 36.8, 35.3, 29.8, 24.0, 23.6, 14.0. ESI-HRMS: calcd for C;,H»0OsN ([M+H]")
258.1341, found 258.1319. HPLC (Daicel Chiralpak AS, hexane/i-PrOH = 98/2, flow rate 0.5
mL/min, A =220 nm): fr (major enantiomer) = 28.4 min, fr (minor enantiomer) = 27.2 min.
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Compound 2f

Me COOi/Pr
° “no,

Pale yellow oil, 32.6 mg, 75%, 94% ee. 'H NMR (400 MHz, CDCLs): § 5.05 (septet, J = 6.2 Ha,
1H), 4.73 (dd, J = 14.4 Hz, 5.6 Hz, 1H), 4.69 (dd, J = 14.4 Hz, 5.6 Hz, 1H), 3.54-3.46 (m, 1H),
3.03 (dd, J = 18.5 Hz, 5.6 Hz, 1H), 2.80 (dd, J = 18.5 Hz, 6.6 Hz, 1H), 2.21 (s, 3H), 1.24 (d, J =
6.2 Hz, 6H). >C NMR (100 MHz, CDCls): § 204.9, 170.0, 74.8, 69.7, 41.4, 38.4, 29.9, 21.6, 21.5.
ESI-HRMS: calcd for CoH 05N ([M+H]+) 218.1028, found 218.1004. HPLC (Daicel Chiralpak
AS, hexane/i-PrOH = 95/5, flow rate 0.5 mL/min, A = 220 nm): fg (major enantiomer) = 45.1 min,
fr (minor enantiomer) = 43.2 min.

Compound 2g

Me COOBn
NO,

Pale yellow oil, 38.2 mg, 72%, 94% ee. '"H NMR (400 MHz, CDCls): § 7.73-7.28 (m, 5H), 5.16
(s, 2H), 4.80-4.67 (m, 2H), 3.64- 3.55 (m, 1H), 3.03 (dd, J = 18.6 Hz, 5.5 Hz, 1H), 2.82 (dd, J =
18.6 Hz, 6.5 Hz, 1H), 2.17 (s, 3H). °C NMR (100 MHz, CDCl;): & 204.8, 170.4, 135.0, 128.7,
128.6, 128.3, 74.6, 67.6, 41.4, 38.3, 29.8. ESI-HRMS: calcd for C;3H;s0sN ([M+H]") 266.1028,
found 266.1003. HPLC (Daicel Chiralpak AS, hexane/i-PrOH = 95/5, flow rate 0.5 mL/min, A =
220 nm): tr (major enantiomer) = 44.8 min, fg (minor enantiomer) = 39.0 min.

Compound 2h

Me COO1Bu
NO,

Pale yellow oil, 36.5 mg, 79%, 93% ee. '"H NMR (400 MHz, CDCls): & 4.69 (dd, J = 14.0 Hz, 6.0
Hz, 1H), 4.65 (dd, J = 14.0 Hz, 5.6 Hz, 1H), 3.49-3.41 (m, 1H), 2.99 (dd, J = 18.5 Hz, 5.7 Hz,
1H), 2.76 (dd, J = 18.5 Hz, 6.6 Hz, 1H), 2.20 (s, 3H), 1.44 (s, 9H). >C NMR (100 MHz, CDCl;):
8 205.2, 169.5, 82.6, 74.9, 41.5, 39.0, 29.9, 27.8. ESI-HRMS: calcd for C;oH;sOsN ([M+H]")
232.1179, found 232.1173. HPLC (Daicel Chiralpak IA, hexane/i-PrOH = 99/1, flow rate 0.5
mL/min, A =220 nm): fg (major enantiomer) = 34.3 min, fr (minor enantiomer) = 32.3 min.

Compound 2i

Et COOEt
T

NO,

Pale yellow oil, 30.4 mg, 70%, 96% ee. 'H NMR (400 MHz, CDCls): § 4.75 (dd, J = 14.0 Hz, 6.0
Hz, 1H), 4.70 (dd, J = 14.0 Hz, 5.6 Hz, 1H), 4.25-4.15 (m, 2H), 3.60-3.51 (m, 1H), 3.00 (dd, J =
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18.3 Hz, 5.6 Hz, 1H), 2.77 (dd, J = 18.3 Hz, 6.5 Hz, 1H), 2.57- 2.42 (m, 2H), 1.26 (t, /= 7.1 Hz,
3H), 1.08 (t,J= 7.3 Hz, 3H). °C NMR (100 MHz, CDCl;): § 207.9, 170.6, 74.8, 61.8, 40.1, 38.2,
36.0, 14.0, 7.6. ESI-HRMS: calcd for CoH;sOsN ([M+H]") 218.1028, found 218.1004. HPLC
(Daicel Chiralpak AS, hexane/i-PrOH = 95/5, flow rate 0.5 mL/min, A = 220 nm): tr (major
enantiomer) = 40.4 min, fg (minor enantiomer) = 37.1 min.

Compound 2j

Et COOBn
T

NO,

Pale yellow oil, 33.5 mg, 60%, 95% ee. "H NMR (400 MHz, CDCl53): 6 7.46 (dd, J=14.4 Hz, 6.0
Hz, 1H), 4.72 (dd, J = 14.4 Hz, 5.6 Hz, 1H), 5.16 (s, 2H), 4.82-4.68 (m, 2H), 3.67-3.57 (m, 1H),
3.00 (dd, J=18.3 Hz, 5.6 Hz, 1H), 2.78 (dd, /= 18.3 Hz, 6.5 Hz, 1H), 2.51-2.36 (m, 2H), 1.05 (t,
J=17.3 Hz, 3H). BC NMR (100 MHz, CDCls): 6 207.8, 170.5, 135.0, 128.7, 128.6, 128.3, 74.7,
67.6, 40.1, 38.2, 36.0, 7.6. ESI-HRMS: calcd for C;4H;30sN ([M+H]") 280.1179, found
280.1173. HPLC (Daicel Chiralpak AS, hexane/i-PrOH = 95/5, flow rate 0.5 mL/min, A = 220
nm): fr (major enantiomer) = 56.7 min, fr (minor enantiomer) = 48.8 min.

Compound 2k
Me COOBn
S NO,

Colorless oil, 46.0 mg, 72%, 90% ee. 'H NMR (400 MHz, CDCls): & 7.42-7.29 (m, 5H), 5.16 (d,
J=12.2 Hz, 1H), 5.12 (d, J=12.2 Hz, 1H), 3.63 (dd, J = 10.8 Hz, 2.9 Hz, 1H), 3.09 (dd, /= 18.0
Hz, 10.8 Hz, 1H), 2.69-2.58 (m, 1H), 2.56-2.43 (m, 2H), 2.14 (s, 3H), 2.09-1.97 (m, 1H),
1.93-1.81 (m, 1H), 1.78-1.50 (m, 4H). *C NMR (100 MHz, CDCl3): & 205.3, 170.6, 135.1, 128.6,
128.5, 128.4, 100.2, 67.4, 47.3, 42.1, 36.9, 35.2, 29.9, 24.0, 23.6. ESI-HRMS: calcd for
C17H2,05N ([M+H]") 320.1492, found 320.1497. HPLC (Daicel Chiralpak AS, hexane/i-PrOH =
95/5, flow rate 0.5 mL/min, A = 220 nm): fz (major enantiomer) = 23.3 min, #g (minor enantiomer)
= 28.3 min.

Compound 21

MeWCOOEt
o)

NO,

Reaction of (E)-ethyl 2-methyl-4-oxopent-2-enoate with nitromethane was performed according
to the general procedure but in toluene at 45 °C. Pale yellow oil, 18.7 mg, 43 %. 'H NMR (400
MHz, CDCls): 6 4.90 (d, J=12.0 Hz, 1H), 4.80 (d, J = 12.0 Hz, 1H), 4.25-4.15 (m, 2H), 3.04 (d,
J=18.6 Hz, 1H), 2.90 (d, J = 18.6 Hz, 1H), 2.17 (s, 3H), 1.36 (s, 3H), 1.26 (t, J = 7.1 Hz, 3H).
C NMR (100 MHz, CDCls): & 205.6, 173.0, 79.2, 61.8, 47.3, 43.5, 30.3, 22.1, 13.9. ESI-HRMS:
caled for CoH ;605N ([M+H]") 218.1028, found 218.1004.
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Compound 2m

H COOEt
T

NO,

Reaction of (E)-ethyl 4-oxobut-2-enoate with nitromethane was performed according to the
general procedure to afford 2. Pale yellow oil, 17.8 mg, 47%. '"H NMR (400 MHz, CDCL): &
9.78 (s, 1H), 4.77 (dd, J = 14.4 Hz, 6.1 Hz, 1H), 4.69 (dd, J = 14.4 Hz, 6.1 Hz, 1H), 4.22 (q, J =
7.1 Hz, 2H), 3.64-3.56 (m, 1H), 3.10 (dd, /= 19.1 Hz, 5.7 Hz, 1H), 2.88 (dd, J=19.1 Hz, 5.7 Hz,
1H), 1.27 (t, J= 7.1 Hz, 3H). C NMR (100 MHz, CDCl;): § 197.9, 170.1, 74.4, 62.1, 42.0, 37.0,
14.0. ESI-HRMS: calcd for C;H;,05sN ([M+H]") 190.0710, found 190.0704.

5. Transformations of 2 to pyrrolidine-3-carboxylic acid and Bz-amino acid derivatives
Synthesis of (35,5R)-5-methylpyrrolidine-3-carboxylic acid (3) via 2g (Scheme 3)

O  CHsNO, catalystF (0.2 equiv) NO, COOH

PPN CH,COOH (0.2 equiv))u 10%Pd/C, Hy [\
COOBn > =

CH,Cl, COOBn  MeOH N

S H
t, 4 days 29 75% " 3 90%, 97% ee

To a mixture of catalyst F (291.3 mg, 0.76 mmol) and acetic acid (40.0 uL, 0.70 mmol) in
CH,Cl; (3.0 mL), (F)-benzyl 4-oxopent-2-enoate (902.5 mg, 4.42 mmol) and nitromethane (1.0
mL, 18 mmol) were added at room temperature (24 °C) and the mixture (initially suspension)
was stirred at the same temperature for 4 days (the reaction progress was monitored by TLC).
The mixture was poured into 1 M HCI aqueous solution (15 mL) and extracted with CH,Cl,.
Organic layers were combined, dried over Na,SO,, concentrated, and purified by flash column
chromatography (hexane/ EtOAc = 4:1) to afford product 2g (879.5 mg, 75 %).

A mixture of compound 2g (346.5 mg, 1.31 mmol) and 10% Pd on charcoal (258.2 mg) in
anhydrous MeOH (10 mL) was stirred under H; (balloon) at room temperature (24 °C) for 2 days.
The mixture was filtered through celite and the filtrate was concentrated to remove the solvent to
give 3 (151 mg, 90%, 97% ee).

(3S,5R)-5-Methylpyrrolidine-3-carboxylic acid (Compound 3)
COOH

w0 : j
W

N
H

'H NMR (400 MHz, CD;0D): & 3.68-3.58 (m, 1H), 3.54 (dd, J = 11.6 Hz, 7.2 Hz, 1H), 3.36 (dd,
J=11.6 Hz, 8.8 Hz, 1H), 3.11-3.02 (m, 1H), 2.47 (ddd, J = 13.4 Hz, 8.0 Hz, 6.8 Hz, 1H), 1.79
(ddd, J= 13.4 Hz, 10.0 Hz, 8.8 Hz, 1H), 1.41 (d, J = 6.4 Hz, 3H). °*C NMR (100 MHz, CD;0D):
0 179.3, 57.7, 49.1, 46.4, 37.9, 17.5. HPLC (Daicel Chiralpak ZWIX (+), MeOH/MeCN/H,0 =
49/49/2, flow rate 0.5 mL/min, ELSD): #z (major enantiomer) = 19.6 min, g (minor enantiomer)
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=16.5 min.

NMR chemical shifts of compound 3 were altered in the presence of acids (see below).

Transformations of 3a to 4

0 NO, o NO, 10% Pd/C COOH 1) CbzCl, EtsN COOEt
M MA/E e, ) CHCl, — [\
9 Cbz
2h 93% ee 4 3 85% from 2h

5 91%ee

A mixture of compound 2h (46.2 mg, 0.20 mmol, 93% ee) and trifluoroacetic acid (2 mL) was
stirred for 1 hour at room temperature (24 °C). The mixture was concentrated under vacuum to
afford compound 4, which was directly used for the next step.

A mixture of compound 4, 10% Pd on charcoal (21.8 mg) in anhydrous MeOH (5 mL) was
stirred under H, (balloon) at room temperature (24 °C) for 2 days. The mixture was filtered
through celite and the filtrate was concentrated under vacuum to afford compound 3 (21.9 mg,
85 % from 2h).

To a mixture of compound 3 (21.9 mg) and triethylamine (57.2 pL, 0.40 mmol) in CH,Cl, (5 mL),
benzyl chloroformate (42.3 pl, 0.30 mmol) was added dropwise over 30 min at room temperature
(24 °C) and the mixture was stirred for 10 h at the same temperature. The mixture was diluted
with CH,Cl, and washed with saturated aqueous solution of NaHCO; (5 mL). The organic phase
was dried over anhydrous Na;SO,, concentrated, and purified by flash column chromatography
(hexane/EtOAc = 2:1) to afford the Cbz-protected product. This was dissolved in anhydrous
EtOH (2 mL). To this solution, thionyl chloride (21.8 pL, 0.30 mmol) was added at room
temperature (24 °C) and the mixture was stirred for 16 h at the same temperature. The mixture
was concentrated and diluted with CH,Cl,. The mixture was washed with saturated aqueous
NaHCOs. The organic phase was dried over anhydrous Na,SO,, concentrated, and purified by
flash column chromatography (hexane/EtOAc = 4:1) to afford compound 5.

Compound 4
NO,

J [
COOH

Pale yellow oil, 35 mg, 99%. 'H NMR (400 MHz, CDCls): § 4.77 (dd, J = 14.6 Hz, 5.8 Hz, 1H),
4.70 (dd, J = 14.6 Hz, 5.5 Hz, 1H), 3.66-3.56 (m, 1H), 3.06 (dd, J = 18.6 Hz, 4.6 Hz, 1H), 2.86
(dd, J = 18.6 Hz, 6.4 Hz, 1H), 2.22 (s, 3H). >C NMR (100 MHz, CDCls): & 205.1, 175.8, 74.2,
41.2,37.8,27.8. ESI-HRMS: caled for CeHgOsN ([M+H]") 176.0553, found 176.0583.
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(3S,5R)-5-Methylpyrrolidine-3-carboxylic acid (Compound 3) obtained from 2h
COOH

W : j
W

N
H

Colorless solid, 21.9 mg, 85% for two steps from 2h. [a]*’p +9.6 (¢ 0.52, MeOH, 91% ee). Lit.
[a]*b +10.3 (c 0.58, MeOH).” Compound 3 obtained from compound 2h possibly included trace
CF3;COOH. '"H NMR (400 MHz, CD;0D): § 3.78-3.70 (m, 1H), 3.62 (dd, J = 12.0 Hz, 6.8 Hz,
1H), 3.50 (dd, J=12.0 Hz, 9.2 Hz, 1H), 3.41-3.32 (m, 1H), 2.61-2.53 (m, 1H), 1.89-1.80 (m, 1H),
1.44 (d, J= 6.4 Hz, 3H). °C NMR (100 MHz, CD;0D): & 182.8, 57.1, 51.2, 48.6, 40.1, 19.3.

Compound 5
COOEt

Colorless oil. "H NMR (400 MHz, CDCls): & 7.49-7.28 (m, 5H), 5.24-5.03 (m, 2H), 4.19-4.13 (m,
2H), 4.04-3.77 (m, 2H), 3.64-3.52 (m, 1H), 3.03-2.88 (m, 1H), 2.49-2.33 (m, 2H), 2.02-1.77 (m,
1H), 1.43-1.14 (m, 6H). °C NMR (100 MHz, CDCly): & 172.8, 154.5, 136.8, 128.5, 127.94,
127.91, 66.7, 61.0, 53.7, 53.0, 48.6, 48.2, 42.2, 41.8, 37.2, 36.6, 21.3, 20.3, 14.1. ESI-HRMS:
caled for CigHpON ([M+H]) 292.1543, found 292.1544. HPLC (Daicel Chiralpak AS,
hexane/i-PrOH = 95/5, flow rate 0.5 mL/min, A = 254 nm): ¢ (major enantiomer) = 25.3 min,
(minor enantiomer) = 24.3 min.

Transformation of 5 to 3

~COOEt ~COOH 109 paic COOH
{ \ NaOH / \ H, O
i é » é
W Il\l EtOH'HQO W ll\l MeOH N
Cbz Cbz H
5 91%ee 3 90% (2 steps)

To a solution of compound 5 (91% ee, 29.1 mg, 0.10 mmol) in EtOH (1.0 mL)-H,O (1.0 mL), 1
M NaOH aqueous solution (0.15 mL) was added at room temperature and the mixture was stirred
for 16 h. The mixture was poured into ice-1 M HCI (10 mL), and the mixture was extracted with
CH,Cl,. The organic phase was dried over anhydrous Na,SOj4, concentrated under vacuum. The
residue was dissolved in MeOH (5 mL), and 10% Pd on charcoal (39.7 mg) was added. The
mixture was stirred under H, (balloon) at room temperature (24 °C) for 2 days. The mixture was
filtered through celite and the filtrate was concentrated under vacuum to afford compound 3
(11.6 mg, 90% yield for two steps from 5).
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Transformation of 2a to 5

NO, COOEt
/L?\/[ 1) 10% Pd/C, TsOH, H,, MeOH O
COOEt 2) CbZC', Et3N, CHQC|2 W ’I\l
2a 95% ee Cbz 5 92%ee

A mixture of compound 2a (95% ee, 203 mg, 1.0 mmol) was dissolved in anhydrous MeOH (10
mL). To this solution, p-toluenesulfonic acid (187 mg, 1.0 mmol) and 10% Pd on charcoal (173
mg) were added and the mixture was stirred under H; (balloon) at room temperature (24 °C) for 2
days. The mixture was filtered through celite and the filtrate was concentrated under vacuum.
The residue was dissolved in CH,ClI, (20 mL), and triethylamine (530 pL, 3.8 mmol) was added.
To the mixture, benzyl chloroformate (270 pL, 1.92 mmol) was added dropwise over 30 min at
room temperature (24 °C). The mixture was stirred at the same temperature for 10 h. The mixture
was diluted with CH,Cl, and washed with saturated aqueous NaHCO; solution. The organic
phase was dried over anhydrous Na,SOs, concentrated, and purified by flash column
chromatography (hexane/EtOAc = 2:1) to give 5 (92% ee).

Transformation of 2a to 6

TsOH
COOEt COOEt
2a benzene 6 90%

A mixture of 2a (81.2 mg, 0.40 mmol), ethylene glycol (2 mL), and p-toluenesulfonic acid
monohydrate (15.0 mg, 0.08 mmol) in benzene (10 mL) was heated at reflux with a Dean-Stark
apparatus for 24 h. After being cooled to room temperature, the mixture was diluted with EtOAc,
washed with saturated aqueous NaHCOs;. The organic phase was dried over MgSQO,, filtered,
concentrated, and purified by flash column chromatography (hexane/EtOAc = 4:1) to give 6
(89.0 mg, 90%).

Compound 6

o2 L
COOEt

Colorless oil. 'H NMR (400 MHz, CDCly): & 4.74 (dd, J = 14.4 Hz, 8.8 Hz, 1H), 4.66 (dd, J =
14.4 Hz, 4.6 Hz, 1H), 4.26-4.12 (m, 2H), 4.05-3.88 (m, 4H), 3.40-3.30 (m, 1H), 2.24 (dd, J =
14.8 Hz, 5.3 Hz, 1H), 1.94 (dd, J = 14.8 Hz, 7.4 Hz, 1H), 1.33 (s, 3H), 1.27 (t, J= 7.1 Hz, 3H).
3C NMR (100 MHz, CDCly): & 172.2, 108.6, 75.4, 64.6, 64.4, 61.5, 38.9, 37.4, 24.0, 14.0.
ESI-HRMS: caled for CioH sOgN ([M+H]") 248.1129, found 248.1099.
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Transformation of 2a to 8

NO TsNH . NO
M 2 TeNHNH, N )i 2

_—
COOEt  MeOH )k COOEt
2a 8 99%

A solution of 2a (46.7 mg, 0.23 mmol) and p-toluenesulfonyl hydrazide (42.8 mg, 0.23 mmol) in
MeOH (2.3 mL) was refluxed for 2 h. After being cooled to room temperature, generated

precipitate was collected by filtration and washed with hexane/EtOAc (10:1) to give 7 (99%, 85.4
mg, 99%).

Compound 8
TsNH NO,

L
COOEt

Colorless solid. "H NMR (400 MHz, CDCls): & 7.80 (d, J = 8.1 Hz, 2H), 7.33 (d, J = 8.1 Hz, 2H),
4.52 (dd, J = 14.6 Hz, 7.8 Hz, 1H), 4.32 (dd, J = 14.6 Hz, 4.6 Hz, 1H), 4.23-4.05 (m, 2H),
3.53-3.43 (m, 1H), 2.71 (dd, J = 17.7 Hz, 4.4 Hz, 1H), 2.52 (dd, J = 17.7 Hz, 8.4 Hz, 1H), 2.44 (s,
3H), 1.81 (s, 3H), 1.22 (t, J= 7.2 Hz, 3H). *C NMR (100 MHz, CDCly): § 171.0, 153.2, 144.6,
134.9, 129.7, 128.1, 73.9, 61.7, 39.1, 36.4, 21.6, 16.5, 13.9. ESI-HRMS: calcd for C1sH2»06N3S
(IM+H]") 372.1224, found 372.1230.

Transformation of 2a to 9

COOEt

NaBH OAc
2Clp
9a 24% 9b 34%

To a solution of 2a (40.6 mg, 0.20 mmol) in CH,Cl; (1.5 mL), benzylamine (43.7 puL, 0.40 mmol)
and NaBH(OAc); (85.4 mg, 0.40 mmol) were added at room temperature (24 °C) and the mixture
was stirred for 48 h at the same temperature. To the mixture, aqueous 1 N NaOH (1.5 mL) was
added and the mixture was extracted with CH,Cl,. Organic layers were combined, washed with
brine, dried over Na;SO,, filtered, concentrated, and purified by flash column chromatography
(hexane/EtOAc = 4:1) to give 9a (11.9 mg, 24%) and 9b (16.9 mg, 34%). Relative
stereochemistry was determined by NOESY experiments.

Compound 9a

Rf 0.40 (hexane/EtOAc = 3:1), colorless oil. '"H NMR (400 MHz, CDCls): & 7.37-7.18 (m, 5H),
4.96 (d, J=15.0 Hz, 1H), 4.93 (dd, /= 13.8 Hz, 3.8 Hz, 1H), 4.50 (dd, /= 13.8 Hz, 9.2 Hz, 1H),
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4.08 (d, J = 15.0 Hz, 1H), 3.59-3.48 (m, 1H), 3.30-3.19 (m, 1H), 2.53 (ddd, J = 12.8 Hz, 8.8 Hz,
6.6 Hz, 1H), 1.44 (ddd, J = 12.8 Hz, 10.8 Hz, 8.9 Hz, 1H), 1.22 (d, J = 6.2 Hz, 3H). °C NMR
(100 MHz, CDCL): § 171.8, 136.1, 128.8, 127.9, 127.7, 76.3, 51.1, 44.3, 40.8, 32.8, 19.9.
ESI-HRMS: caled for C13H;705N, ((M+H]") 249.1234, found 249.1227.

Compound 9b

Rf 0.35 (hexane/EtOAc = 3:1), colorless oil. '"H NMR (400 MHz, CDCls): & 7.41-7.19 (m, 5H),
4.99 (d, J=14.9 Hz, 1H), 4.86 (dd, /= 13.8 Hz, 3.8 Hz, 1H), 4.53 (dd, /= 13.8 Hz, 8.8 Hz, 1H),
3.99 (d, J = 14.9 Hz, 1H), 3.62-3.50 (m, 1H), 3.41-3.29 (m, 1H), 2.02 (dd, J = 8.8 Hz, 5.8 Hz,
2H), 1.19 (d, J = 6.4 Hz, 3H). >C NMR (100 MHz, CDCl;): § 171.0, 136.0, 128.8, 128.0, 127.8,
75.9, 50.8, 44.5, 39.3, 31.2, 19.0. ESI-HRMS: calcd for C;3H;703N, ([M+H]") 249.1234, found
249.1227.

Transformation 3e to 10

_COOEt
o NO2 1) 10% Pd/C, TsOH, H,, MeOH '<_>(i>
COOEt 2 CbzCl, EtsN, CH,Cl SN
2e Cbz 19

A mixture of compound 2a (95% ee, 115.0 mg, 0.57 mmol) was dissolved in anhydrous MeOH
(10 mL). To this solution, p-toluenesulfonic acid (91.4 mg, 0.53 mmol) and 10% Pd on charcoal
(62.0 mg) were added and the mixture was stirred under H; (balloon) at room temperature (24 °C)
for 2 days. The mixture was filtered through celite and the filtrate was concentrated under
vacuum. The residue was dissolved in CH,Cl, (20 mL), and triethylamine (226 pL, 1.58 mmol)
was added. To the mixture, benzyl chloroformate (270 pL, 1.92 mmol) was added dropwise over
30 min at room temperature (24 °C). The mixture was stirred at the same temperature for 10 h.
The mixture was diluted with CH,Cl, and washed with saturated aqueous NaHCOj3 solution. The
organic phase was dried over anhydrous Na,SO4, concentrated, and purified by flash column
chromatography (hexane/EtOAc = 2:1) to give 10.

Compound 10
COOEt

Colorless oil. "H NMR (400 MHz, CDCls): § 7.45-7.28 (m, 5H), 5.23-5.05 (m, 2H), 4.26-4.06 (m,
2H), 3.93-3.82 (m, 1H), 2.86-2.71 (m, 1H), 2.27-2.12 (m, 1H), 2.03-1.10 (m, 12H), 1.27 (t, J =

S15



7.2 Hz, 3H). °C NMR (100 MHz, CDCls): & 171.7, 153.8, 136.7, 128.4, 128.1, 128.0, 73.4, 66.4,
60.7, 54.2, 53.3, 35.9, 35.4, 34.4, 29.7, 26.9, 25.5, 24.0, 22.6, 14.1. ESI-HRMS: calcd for
Ca0HaO4N ([M+H]") 346.2013, found 346.2016.
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0 5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)
No. RT Area Area %
1 43.39 5698826 49.226
2 45.54 5877934 50.774
11576760 100.000
E Me\ﬂ/\,[COOiPr
= o
E NO,
E 2f
—%—J L T = f
5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)
No. RT Area Area %
43.18 368983 3.149
45.07 11346951 96.851
11715934 100.000
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Intensity (mV)

Intensity (mV)

160 —3 \I |
= &
140 3 3 1 l/
= Me ..COOBn H {b
120 { W “ ‘l
E © NO, i t‘.
100 — “‘ [
E *)-2 |
80 3 (*)-29 | | | |
I
“ | i
40 - I \“‘ B R
3 \ [
E ' 1 L]
20 = | i | \ \
3 no | |
0 2 IIAVAGND g_ﬁ; NN
0 5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)
No. RT Area Area %
1 36.953 11153224 50.075
2 42.003 11119668 49,925
22272892 100.000
2000 ]
1500 :: MeWCOOBn
{ ° NO,
1000 2g il =
E s NO,
500 ; \
o 1 _J\N S N
0 5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)
No. RT Area Area %
1 39.020 1877029 2.639
2 44,770 09244641 97.361
71121670 100.000

S24



Intensity (mV)

Intensity (mV)

mo-g \Q % k/
E Me COO0Bu H i
3 @/\[ /| ﬁ
150 NO, : ‘ r‘l‘
. | ’\
E | \
; | ()-2h m
- |
100 | By \
E ’\ e
: | e
; \‘ |
%0 1 T
7 \ ‘\ Y
E 5 |
= M J ‘
0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)
No. RT Area Conc 1
1 32.010 14192065 46.907
2 34.223 16063822 53.093
30255887 100.000
- Me COOtBu q
E Y ]
150-E o NO, P
I ‘ NO
] | 2
: 2 1
100 | COOBu
] »
3 ‘ | e
E |
3 m |
50 — M ||
= H S‘ \
: | A L
- \
0 — J;\\JL ‘/\J
T T T T T T T T T T T T T T T T T

0 5 10 15 20 25 30 35 40 45 50

Retention Time (min)

No. RT Area Conc 1
1 32.263 615320 3.927
2 34.340 15054443 96.073
15669763 100.000
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(mV)

Intensity

Intensity (mV)

250

150

100

50

3 EtWCOOEt \l % d
E © NO,
£ (#)-2i
7_: — L
7“I“I‘II“l“Il‘II‘I“l“II‘ll‘Il‘ll‘I|‘I“II“I‘II‘II“I“Il‘II\I“|“II‘II‘IrII‘II‘II‘II‘II‘Il‘ll‘ll‘ll‘lllll“l‘lll
0 5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)
No. RT Area Area %
1 37.20 9417005 49.381
2 40.66 9653273 50.619
19070278 100.000
500 —
3 EtWCOOEt K
400—E [¢] NO,
300 2i
200 —
100 — N
: 5
0‘544444J¥—k—k~JL#~— AL I
_|||||‘\|I|\‘\IIII‘\IIIII\‘||||1‘\|||\‘\III\‘\|||I|\‘IIII\‘\\Ill‘\IIII‘\‘||||1‘\|||\‘\Illl‘\IIIII\‘\llll‘\lll\‘\llll‘\lll
0 5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)
No. RT Area Area %
1 37.09 405314 1.850
2 40.39 21504186 98.150
21909500 100.000

S26



Intensity (mV)

Intensity (mV)

300

250

200

150

50

200

150

100

50

Aol b b s

Et\”/\tCOOBn \
o}
NO,
(¥)-2j
T T T T TSNS
0 5 10 15 20 25 30 35 40 45 50 55 60

Retention Time (min)

No. RT Area Area %
1 49.06 17447831 49.754
2 57.28 17620460 50.246
35068291 100.000
= Et\”/\*[COOBn
E o)
E NO,
3 2j
B —
R L b b M A M b b M M L M L ML G R L MG L R
0 5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)
No. RT Area Area %
1 48.80 342088 2.416
2 56.67 13816323 97.584
14158411 100.000
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Intensity (mV)

Intensity (mV)

250

200

150

100

v
o

o

AR AN A AN AN AN

|V

s Me ,.COOBn
NO,

(*)-2k

¥ 25.48

1 T

Illl\|\|I|I‘I‘I|\|I|I‘I|I‘I|I|\|\|I‘I‘I|\|\|I‘I‘I‘Illl\l\llll‘l‘\l\llll‘l‘I‘IlIl\ll‘l‘l‘ll\l\llllll‘llIl\l\ll‘llll\l\llllll‘l‘ll\l\ll‘l‘l

0 5 10 15 20

25 30 35 40 45 50 55 60 65

Retention Time (min)

No RT Area Area %
1 24.01 8512579 50.140
2 25.48 18573 0.109
3 28.18 8446382 49.750
16977534 100.000
Me .~.COOBN ;&
o NO, ﬁ
2k “
|
| \
1 —
| “
A4
| \ N
___LA_N__/L,\_F_, ‘) ‘/\ I
L R L R R L R R R R R R R R R R R R R R R RN R RN A RN R RARRRY
0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)
No RT Area Area %
1 23.33 14204346 94 .443
2 28.31 835817 5.557
15040163 100.000
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Intensity (mV)

Intensity (mV)

COOEt ;o
35 T ﬁ g
4
30 N | |
Cbz 1 k kL
25 ‘ |
(*)-5 |l
20 l li
||
15 |1
[
10 ]
L1
5 .
\ [ 1\
1 l\/\l 1
0 LN LWJML_J,\' AVAN
HAEN NN R U R U N N N N N B UL U L S BN U LR L
0 5 10 15 20 25 30 35 40 45 50 55 60
Retention Time (min)
No. RT Area Area %
1 25.39 1522841 51.457
27.14 1436588 48.543
2959429 100.000
60 EE
E .COOEt lz
50 — [ S
E <N
3 Cbz
40 —
3 5
30
20
E AP
10 4 .
] <
E o
o _i—/;‘uhw_/\w -
_\l\ll‘Illlllll\l\ll‘lllllll‘\l\‘I‘III|I|I|\|\|I‘I|I|I|I‘\l\‘I‘I|I|I|I|\|\|I‘I|\|I|I‘\l\‘I‘I|\|I|II\l\lI‘II\|I|I‘ll\lI‘Il\lllllll\ll‘ll\ll

0 5 10 15 20 25 30 35 40 45 50 55 60 65

Retention Time (min)

Area Area %

1 24.31 123294 3.945
2 25.31 3002352 96.055
3125646 100.000
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ELS1 A, ELSD Signal (D:\DATA\CHIRAL\DEF_LC 2017-02-22 16-59-08\1BA-0201.D)

mV S §
: g 3
120 COOH M I
119 §
118 “wK;;B ‘\N Jl \N T
A 1
17 (+)-3 j \ "
116 .\ !&
| N

115
|

Fo

i !

114 ‘*{ | |

" mehmmeme”WWMMMhmmmL kWMwwmi MWWMNMMN*WWmemwmw
R N T T

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

1 16.060 BB 0.4718 233.04874 6.93982 52.3282
2 20.363 BB 0.6059 212.31113 5.09763 47.6718

ELS1A, ELSD Signal (D:\DATA\CHIRAL\DEF_LC 2017-02-28 10-02-48\1BA-0601.D)

-D o

mV B S
P S

P w

B —

150 - v

1“% | COOH \N

] l \ I

140E “,Zi;B I
3

135
130 |
] A |
125 |
4 |
] l
120 l

15

.
-
3

110

0 5 10 15 20 25 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mv*s] [mV] %

1 16.500 BB 0.5274  25.88804 7.56224e-1 ©0.8698
2 19.642 BB 1.2513 2950.44043 34.58559 99.1302
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Current Data Parameters
(0] NAME yf-16-0816-51

)J\/\ EXPNO 12
PROCNO
COOEt

F2 - Acquisition Parameters

Date 20160816
Time 13.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 49.09

DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1

SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536

SF 400.1300090 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

J_J_..JL NN | J N 1

9 8 7 6 5 4 3 2 1 0  ppm
8| & 8 & 3
| | N © ©
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187.56
165.43

)J\/\COOEt

77.32
77.00

—139.90
—131.57
76.68
—61.42
—28.05
—14.08

<

| T
180 160

Current Data Parameters

NAME yf-16-0816-sl1-c
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20160816
Time™ 15.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88

DW 20.800 usec
DE 6.50 usec
TE 299.9 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl1 ========
SFO1l 100.6228293 MHz
NUC1 13C

Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzle
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W

F2 - Processing parameters
SI 32768

SF 100.6127713 MHz
WDW

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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5
5.132
5.116
5.101
5.086
5.070
5.055
5.039

—2.325
1.275
1.260

<

O Current Data Parameters

BN =
EXPNO
COOiPr PROCNO

Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SI
SF
WDW
SSB
LB
GB
PC

1 S

| ISR N H A N E R IR I IR I I I

9 8 7 6 5 4 3 2 1 0 ppm
3| (& 3 S &
(=] (=] - (2] [(+]

yf-16-0816-52
10
1

F2 - Acquisition Parameters

20160816
14.02
spect

5 mm PABBO BB/
zg30
65536
CDC13
16
2
8012.820 Hz
0.122266 Hz
4.0894465 sec
31.13
62.400 usec
6.50 usec
298.7
1.00000000 sec

=

CHANNEL fl —EEEEEEE
400.1324710 MHz
1H
15.00 usec
8.00000000 W

F2 - Processing parameters

65536
400.1300090 MHz
EM
0
0.30 Hz
0
1.00

S33



—197.62
—164.89

)J\/\COOiPr

—139.68
—132.10
77.31
76.99
76.68
—69.04
—_—27.91
—21.66

<

Current Data Parameters

T
180

T
160

NAME YF-16-0816-52-C
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20160816

Time 21.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1300

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88

D 20.800 usec
DE 6.50 usec
TE 299.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C

Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 w
F2 - Processing parameters
SI 32768

SF 100.6127736 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

TPC 1.40
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7.380
7.348
7.259
7.070
7.030
6.708
6.667
5.246
2.351

/
~
X

Current Data Parameters

NAME yf-16-0816-s3
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Date 20160816
Time 14.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 71.01
DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1
CHANNEL fl ========
400.1324710 MHz
1H
15.00 usec
8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

A e

L L L L L B L LN B B LA R BRI R BRI BLELEL AR R AL B

9 8 7 6 5 4 3 2 1 0 ppm
LTI :
wn - o N (2]
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——197.44

)J\/\COOBn

—_—165.25
—140.31
—135.17
128.66
128.56
128.38
77.31
77.00
76.68
—67.20
28.08

<
<

Current Data Parameters

|
180

ppm

NAME YF-16-0816-53-C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160816
Time 22.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
2AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
==== CHANNEL fl ========
100.6228293 MHz
13C
10.00 usec
70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 w
F2 - Processing parameters
ST 32768
SF 100.6127713 MHz
WDW EM
SSB
LB 1.00 Hz
GB
~PC 1.40
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—2.339

0]

)J\/\COOtBu

—1.5006

| J

Current Data Parameters

NAME yf-16-0816-s4
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20160816
Time 14.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 62.88
DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L

1 0 ppm

N D U U I I N IR IR AL IR I
9 8 7 6 5 4 3 2

3 |1e 2

| | (]

©
bl
]
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—187.92

—164.62

O

)J\/\COOtBu

77.31
77.00

—139.19

—133.66
76.68
27.96
27.89

_—82.06
<
s

Current Data Parameters

| |
180 160

NAME YF-16-0816-S4-C
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20160817

Time 11.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88

DW 20.800 usec
DE 6.50 usec
TE 299.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1l 100.6228293 MHz
NUC1 13C

Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768

SF 100.6127706 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

—pPC 1.40
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4.271
4.253
4.236
4.218
2.678
2.661
2.643
2.625
1.321
1.303
1.285
1.131
1.113
1.095

W NV Y

JU MM@J\JML

Current Data Parameters

NAME yf-16-0816-s5
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20160816

Time 14.15
INSTRUM spect
PROBHD 5 mm PARBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.13

DW 62.400 usec
DE 6.50 usec
TE 298.7 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 8.00000000 W

F2 - Processing parameters
ST 65536

SF 400.1300091 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

9 8 7 6 5 4 3 2 1
3 & < 2 3|8
- - N N ©iMm

ppm
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Current Data Parameters
NAME YF-16-0816-S5-C
EXPNO 10
PROCNO 1
O N
F2 - Acquisition Parameters
\\\//JL\<§§Q\\ Date_ 20160817
COOEt Time 12.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
Dw 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 w
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
ST 32768
SF 100.6127721 MHz
L | J N O U M
w w3 SB 0
LB 1.00 Hz
GB 0
T ' T " T T " T T T T T T " T TEC 1.40
180 160 140 120 100 80 60 40 20 ppm
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7.379
7.360
7.346
—7.260

7.118
7.078
6.739
6.699
5.242
2.687
2.669
2.651
2.633

1.146
1.128
1.109

N
N

Current Data Parameters

\)J\/\ NAME yf-16-0816-s56

— EXPNO 10

COOBn PROCNO 1
F2 - Acquisition Parameters
Date 20160816
Time 14.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 62.88
DW 62.400 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
TDO 1

r ======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300090 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
JL " " J L A J\_._,J (P
I I I I I I I I I I
9 8 7 6 5 4 3 2 0 ppm
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—200.00

\)J\/\COOBn

——165.39
—138.57
130.24

__—135.24

128.65
128.52
128.36

<

77.32
77.00
76.68
—_67.12
34.80
7.56

<

Current Data Parameters

|
120

NAME YF-16-0816-56-C

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date 20160817

Time 13.13

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG 155.88

DW 20.800 usec

DE 6.50 usec

TE 299.9 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 100.6228293 MHz

NUC1 13C

Pl 10.00 usec

PLW1 70.00000000 W

======== CHANNEL f2 ========

SFO2 400.1316005 MHz

NUC2 1H

CPDPRG[2 waltzle

PCPD2 80.00 usec

PLW2 8.00000000 W

PLW12 0.28125000 W

PLW13 0.28125000 W

F2 - Processing parameters

SI 32768

SF 100.6127713 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

—PC 1.40
ppm
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—7.260
4.247
4.229
4.211
4.194

—2.358
1.312
1.295
1.277

O COOEt (
[ Current Data Parameters
= NAME yE-16-0816-57-1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20160816
Time 15.42
INSTRUM spect
PROBHD 5 mm PARBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 77.81
DW 62.400 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
~
F F2 - Processing parameters
SI 65536
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L hJ J J L A .JL. L__
I B B B L L LN S B
9 8 5 4 1 0 ppm

2.16

7 6
o e

(]

3 2
8 B
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Current Data Parameters
NAME YF-16-0816-S7-C
EXPNO 10
PROCNO 1
O COOEt o
)J\) F2 - Acquisition Parameters
Date 20160817
= Time~ 14.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228253 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzle
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
SF 100.6127706 MHz
—d - A , B
w SSB 0
LB 1.00 Hz
GB 0
T " T " T " T " T " T " T " T " T " T " T TPC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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4.278
4.261
4.243
4.225

—7.260
—7.072
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Current Data Parameters

NAME yf-16-0816-s8-1
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20160816

Time 15.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.59

DW 62.400 usec
DE 6.50 usec
TE 299.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 8.00000000 W

F2 - Processing parameters
SI 65536

SF 400.1300091 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME YF-16-0816-58-C
EXPNO 10
O PROCNO 1
)J\)\ F2 - Acquisition Parameters
Date 20160817
COOEt Time 15.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
SF 100.6127706 MHz
. ? SSB 0
LB 1.00 Hz
GB 0
T ' | ' T ' | ' | " T " | " T " | " T ' | TBC 1.40
180 160 140 120 100 80 60 40 20 ppm
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F. F Current Data Parameters
r NAME yf-16-1122-c7
EXPNO 10
PROCNO 1
™~
” ” F F2 - Acquisition Parameters
H Date_ 20161122
2 Time 16.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
p:te] 4.0894465 sec
RG 77.81
DW 62.400 usec
DE 6.50 usec
TE 298.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 7.50000000 W
F2 - Processing parameters
SI 65536
SF 400.1300096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. J
I ! I ! ! I ! ! I
7 6 5 4 3 2 1 0 ppm
o (2] k]d) - H1)
o w0 < -} -
- - - w ©o
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Current Data Parameters
NAME YF-17-0125-C7-C
EXPNO 10
F PROCNO 1
F. F F2 - Acquisition Parameters
S Date_ 20170125
Time 8.35
/JL\ INSTRUM spect
N F PROBHD 5 mm PABBO BB/
H PULPROG zgpg30
F TD 65536
SOLVENT CD30D_SPE
NS 8000
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 72.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 7.50000000 w
PLW12 0.26367000 W
PLW13 0.16633999 W
F2 - Processing parameters
SI 32768
L SF 100.6126284 MHz
WDW EM
A Ao lj ~ AA—-AunJ ~MhhuJ SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T BC 1.40
180 160 140 120 100 80 60 40 20 ppm
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Me COOEt Current Data Parameters
NAME yvE-16-0222-414
O EXPNO 10
N02 PROCNO 1
F2 - Acquisition Parameters
Date 20160222
2a Time 14.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8012.820 Hz
{ FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.59
DwW 62.400 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
R W |
) T L DS I I T
8 7 6 5 4 3 ppm
(=] N~ (=1 (=] N
< o cle N
N o~ Al ol (24
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Current Data Parameters
NAME yf-16-0303-414c
EXPNO 10
Me COOEt FROCHO !
F2 - Acquisition Parameters
Date_ 20160304
Time 2.33
NOZ INSTRUM spect
PROBHD 5 mm PABBO BB/
2a PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 4096
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 302.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
ST 32768
SF 100.6127685 MHz
WDW EM
- SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T TPC 1.40
200 180 160 140 120 100 80 60 40 ppm
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7.260
4.985
4.968
4.953
4.937
4.920
4.237
4.228
4.219
4.210
4.201
4.192
4.184
4.174
4.166
4.157
3.459
3.450
3.445
3.435
3.426
3.421
3.412
3.081
3.057
3.036
3.012
2.552
2.543
2.507
2.498
2.212
1.577
1.560
1.288
1.270
1.253

N—— Nee———

Current Data Parameters

NAME yf-16-0407-521-9
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20160407
Time 16.05
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.94
DwW 62.400 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I T I T I I
4 3 2 1 0 ppm

N o« [ (SN =4 < [~

S af (< el |e <

(] o - -l ™ ™M
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Current Data Parameters
NAME YF-16-0407-521-9-C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20160408
Time 4.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 6000
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DwW 20.800 usec
DE 6.50 usec
TE 301.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl = =
100.6228293 MHz
13C
10.00 usec
70.00000000 W
======== (CHANNEL f2 =======s
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 w
F2 - Processing parameters
SI 32768
J L L[ ‘ \ | SF 100.6127670 MHz
WDW EM
L | /' SSB 0
LB 1.00 Hz
GB 0
" T " T " T i T i T i T i T " T " T " T " T —EC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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—7.260
4.955
4.952
4.940
4.926
4.923
4.909
4.892
4.206
4.188
4.171
4.153
3.647
3.635
3.625
3.622
3.613
3.601
3.042
3.021
2.997
2.976
2.700
2.689
2.655
2.644
2.208
1.555
1.538
1.279
1.261
1.243

A ! L__J

g

S NN ——

Current Data Parameters

NAME yf-16-0620-e3-11
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20160620

Time 11.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 98.39

DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 8.00000000 W

F2 - Processing parameters
ST 65536

SF 400.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

e

9 8 7 6 5 4 3 2

© N
N w0
- N

1.03

w
-
-

1.00

o
@
2]

11.71

1 0 ppm

5.31
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Current Data Parameters
NAME YF-16-0707-E3-11C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160708
Time 8.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 10000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 300.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f
100.6228293 MHz
13C
10.00 usec
70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NuUcC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 w
F2 - Processing parameters
SI 32768
SF 100.6127697 MHz
WDW EM
. A J | ol o ,
LB 1.00 Hz
GB 0
T i T i T " T i T i T T i T T i T i T —FC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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3.075
3.047
3.030
3.002
2.433
2.427
2.389
2.383
2.169

1.626
1.594
1.284
1.266
1.249

NN

Me COOEt
Current Data Parameters
NAME YF-16-0818-640P
EXPNO 10
NOZ PROCNO 1
F2 - Acquisition Parameters
2c Date 20160818
Time 18.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.08594465 sec
RG 62.88
DW 62.400 usec
DE 6.50 usec
[ TE 298.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
[ PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J Wl
I I I T T I T I I I
9 8 7 5 4 3 2 1 0 ppm
‘0’ ro\ 2o} ol A [=3 (=3
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Current Data Parameters
NAME YF-16-0818-640P-C
EXPNO 10
PROCNO 1
Me COOEt F2 - Acquisition Parameters
Date 20160818
o) Time 21.48
NO INSTRUM spect
2 PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
2c SOLVENT cDcl3
NS 1200
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL 2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz1l6
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 w
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
SF 100.6127706 MHz
1 WDW EM
d 'SSB 0
LB 1.00 Hz
GB 0
" T T T T T T T T T T T " T TBC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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7.260
4.196
4.178
4.160
4.142
3.317

1.214
1.207
1.184

Current Data Parameters

Me COOEt NAME yE-16-0222-394
EXPNO 10
NO, PROCNO 1
)
F2 - Acquisition Parameters
Date 20160222
Time 14.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
2d TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 77.81
DW 62.400 usec
DE 6.50 usec
TE 300.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
“LJ L
L L
L A I IR IR I I rrrrTrpTTTTTTTEeTT
9 8 7 6 5 4 3 2 1 0 ppm
o ol|(w < |© o ()]
e i = 12| |29 R
N |l ™M < ©
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Current Data Parameters
NAME yf-16-0223-394c
EXPNO 10
PROCNO 1
Me COOEt o
F2 - Acquisition Parameters
Date 20160224
o) NO, Time™ 3.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 4096
2(’ DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 302.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== (CHANNEL f1
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 w
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
SF 100.6127669 MHz
l A WDW EM
SB 0
LB 1.00 Hz
GB 0
T T " T " T T T T T T " T " T mEC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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Me COOEt
Current Data Parameters
NO, NAME yE-16-0222-400
0] EXPNO 10
PROCNO 1
F2 - Rcquisition Parameters
Date 20160222
Time 14.45
2e INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.13
DW 62.400 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
(U
I I I I I I
9 3 2 1 0 ppm
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Current Data Parameters
NAME y£-16-0226-400c
EXPNO 10
PROCNO 1
Me COOEt F2 - Acquisition Parameters
NO Date_ 20160227
(o) 2 Time 2.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 4096
2e DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
p:te] 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 302.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL {2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz1lé
PCPD2 80.00 usec
PLW2 8.00000000 w
PLW12 0.28125000 w
PLW13 0.28125000 w
F2 - Processing parameters
SI 32768
SF 100.6127691 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T " T " T T T T T " T TBC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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—7.260
5.080

5.065
5.049
5.034
5.018
4.756
4.742
4.721

4.715
4.706
4.701
4.679
4.665
3.526
3.512
3.497
3.482
3.468
3.058
3.044
3.011
2.998
2.827
2.810
2.780
2.764
2.208
1.247
1.232
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Current Data Parameters

NAME YF-16-0401-463P-H
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20160401

Time 14.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.94

DW 62.400 usec
DE 6.50 usec
TE 300.3 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 8.00000000 W

F2 - Processing parameters
SI 65536

SF 400.1300096 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME YF-16-0401-463IPR-P-C
o EXPNO 10
COOiPr PROCNO 1
F2 - Acquisition Parameters
(@] Date 20160402
N02 Time 7.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
2f PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 10000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
D 20.800 usec
DE 6.50 usec
TE 302.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL {2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
ST 32768
SF 100.6127676 MHz
WDW EM
SSB o}
LB 1.00 Hz
Ll 1 I
I PC 1.40

200 180 160 140 120 100 80 60 40 20 ppm
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7.397
7.391
7.386
7.376
7.357
7.351
7.340
7.325
7.320
7.306
7.260
5.161
4.781
4.766
4.745
4.731
4.718
4.696
4.682
3.618
3.604
3.589
3.574
3.560
3.073
3.060
3.027
3.013
2.847
2.831
2.801
2.784
2.174

Me COOBn
Current Data Parameters
NAME YF-16-0401-BN-P-H
O EXPNO 10
NO, PROCNO 1
F2 - Acquisition Parameters
2 Date_ 20160401
g Time 14.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 54.59
DW 62.400 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
{ SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. LA .JL s
| TTTETTT L I A I A M L
9 8 7 6 5 4 3 2 1 0 ppm
w 0 < o 7ol -
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Current Data Parameters
NAME yf-16-0402-BN-P-C
EXPNO 10
Me COOBn PROCNO 1
F2 - Acquisition Parameters
(0] Date 20160402
NO, Time™ 20.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
29 PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 3000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DWW 20.800 usec
DE 6.50 usec
TE 302.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 = =:
100.6228293 MHz
13cC
10.00 usec
70.00000000 W
======== CHANNEL f2 =
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
SF 100.6127691 MHz
WDW EM
SB 0
LB 1.00 Hz
GB 0
" T " T " T T i T T T " T TBC 1.40
200 180 160 140 120 100 80 40 ppm
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Me COOfBu

NO,

2h

4.714
4.699
4.679
4.670
4.664
4.656
4.635
4.621
3.477
3.463
3.447
3.433
3.418
3.017
3.003
2.971
2.957
2.788
2.772
2.742
2.726
2.200
1.441

TR NN e=—=——

Y

Current Data Parameters

NAME yf-16-0222-494
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20160222
Time 14.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 62.88

DwW 62.400 usec
DE 6.50 usec
TE 300.2 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 8.00000000 W

F2 - Processing parameters
SI 65536

SF 400.1300095 MHz
WDW

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

R L B B L B B N L N L S S B L L I

6 5 4 3 2 1

o w
S 3| [©

1.07
1
)31

ppm
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Current Data Parameters
NAME YF-16-0815-494P-C
EXPNO 10
PROCNO 1
Me COOfBu
F2 - Acquisition Parameters
Date 20160816
(@] Time 6.27
N02 INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
2h SOLVENT CDC13
NS 7000
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
SF 100.6127706 MHz
J WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T BC 1.40
200 180 160 140 120 100 80 40 ppm
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7.260
4.772
4.757
4.736
4.722
4.708
4.686
4.673
4.222
4.219
4.213
4.204
4.201
4.186
4.184
4.168

Current Data Parameters

NAME yf-16-0711-600p
Et COOEt EXENO 10
PROCNO 1
O F2 - Acquisition Parameters
NO Date_ 20160711
2 Time 16.54
INSTRUM spect
. PROBHD 5 mm PABBO BB/
2i PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
( SWH 8012.820 Hz
{ FIDRES 0.122266 Hz
20 4.0894465 sec
RG 71.01
Dw 62.400 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
S L___*JL____J L__A_L__JLAJLJL~¥, L
I I I I I
9 8 7 5 4 3 2 1 0 ppm
M~ ~ o wlo| o -|O
o - o O|O| N | M
o o - L R e
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Current Data Parameters
NAME YF-16-0711-600P-C
EXPNO 10
Et COOEt PROCNO 1
F2 - Acquisition Parameters
(o) Date_ 20160712
NO Time 6.32
2 INSTRUM spect
. PROBHD 5 mm PABBO BB/
2i PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 8000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 w
F2 - Processing parameters
SI 32768
SF 100.6127706 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T " T " T T T T T T mBC 1.40
200 180 160 140 120 100 80 60 40 ppm
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Et

7.388
7.384
7.378
7.374
7.370
7.366
7.360
7.355
7.349
7.340
7.322
7.316
7.310
7.302
7.298
7.260

_~5.159

L—J"é=ii55i5iié;dﬁééiéiiﬁiéiié=é”L—J

4.773
4.752
4.739
4.737
4.726
4.704
3.628
3.613
3.598
3.035
3.021
2.989
2.975
2.812
2.796
2.766
2.750
2.473
2.466
2.454
2.448
2.430
2.417
2.412
1.064
1.0406
1.028

N ¢ ppm—m—————

Current Data Parameters
COOBn NAME YF-16-0720-607P
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
NO, Date T 20160720
Time 16.40
. INSTRUM spect
2] PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 71.01
DwW 62.400 usec
DE 6.50 usec
TE 299.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl e ]
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N
T T T T T T T T T I T
9 8 7 6 5 4 3 2 1 0 ppm
wn 2] [= wim| | N
o IS S Qlel N -
- N - ~le=| IN (2]
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Current Data Parameters
NAME YF-16-0727-607P-C
COOBn EXPNO 10
PROCNO 1
(0] F2 - Acquisition Parameters
NO, Date_ 20160728
Time 3.59
INSTRUM spect
2' PROBHD 5 mm PABBO BB/
l PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 6000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
p:Xe} 1.3631488 sec
RG 195.88
Dw 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
SF 100.6127706 MHz
j N WDW EM
SB 0
LB 1.00 Hz
GB 0
T T T " T T T T T T T T TPC 1.40
200 180 160 140 120 100 80 40 ppm
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Current Data Parameters

NAME YF-17-0105-701P
EXPNO 10
N02 PROCNO 1
F2 - Acquisition Parameters
CcOO0OBn Date_ 20170105
Time 11.25
INSTRUM spect
2k PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 71.01
DW 62.400 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
TDO 1
{ ======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 7.50000000 W
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T I T
9 8 6 5 4 3 2 ppm
w? o v‘ v(;Té DR~
S Sl |9] |2|s|e|elels
N - - —|N|O||—|0
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Current Data Parameters
NAME y£-17-0105-701p-c
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170106
Time 3.45
o NO, INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
COOBn TD 65536
SOLVENT CDC13
NS 6000
2k DS q
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 72.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG([2 waltz16
PCPD2 80.00 usec
PLW2 7.50000000 W
PLW12 0.26367000 W
PLW13 0.16633999 W
F2 - Processing parameters
SI 32768
SF 100.6127713 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T " T T " T T T T T " T T mFC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME y£-16-0405-527p-2
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20160405

Time 22.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.94

DwW 62.400 usec
DE 6.50 usec
TE 300.2 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl1 ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 8.00000000 W

F2 - Processing parameters
SI 65536

SF 400.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00

B U U N U A H N HAR R I IR L

9

5 4
g8
olol Iai

3

2 1
bl [<)] [;1‘é1
Qe o« ] b
Al N ™M

ppm
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Current Data Parameters
NAME y£-16-0406-527p-c
EXPNO 10
Me COOEt PROCNO 1
F2 - Acquisition Parameters
O Date_ 20160407
N02 Time 5.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
21 TD 65536
SOLVENT CDC13
NS 7000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 302.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzle
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
J ‘ \ L ‘ | SF 100.6127669 MHz
WDW EM
| | ) ) o .
LB 1.00 Hz
GB 0
" T " T " T T T T | " T TBC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
NAME y£-16-0403-525p-h
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160403
Time 18.35
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
RAQ 4.0894465 sec
RG 77.81
DW 62.400 usec
DE 6.50 usec
TE 300.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 w
F2 - Processing parameters
( SI 65536
SF 400.1300096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I I I I I
3 2 1 0 ppm
DD ©
Qcle <
Al <
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Current Data Parameters
NAME y£-16-0403-525p-c
EXPNO 10
PROCNO 1
COOEt F2 - Acquisition Parameters
Date 20160403
Time 21.33
(e INSTRUM spect
NO, PROBHD 5 mm PABBO BB/
PULPROG zgpg30
2m TD 65536
SOLVENT CDC13
NS 3000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DwW 20.800 usec
DE 6.50 usec
TE 302.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG([2 waltzleé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
SF 100.6127669 MHz
L § B WDW EM
SSB 0
LB 1.00 Hz
GB 0
T " T " T T T T T " T TEC 1.40
180 160 140 120 100 80 60 40 ppm
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4.941
3.667
3.657
3.650
3.642
3.634
3.625
3.618
3.609
3.560
3.542
3.531
3.513
3.389
3.367
3.360
3.338
3.318
3.314
3.310
3.306
3.302
3.107
3.085
3.065
3.0406
3.031
3.024
2.501
2.484
2.481
2.468
2.465
2.451
2.448
2.431
1.833
1.809
1.800
1.785
1.777
1.752

1.420
1.404

e ————————S—— |\ [

COOH

W

w Izij

i

Current Data Parameters
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NAME yf-16-1110-688cp
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20161110
Time 15.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CD30D_SPE
NS T 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
2Q 4.0894465 sec
RG 31.13
DW 62.400 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 7.50000000 W
F2 - Processing parameters
SI 65536
SF 400.1300076 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

1 0 ppm

©
]
©
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Current Data Parameters
NAME yf-16-1110-688cp
EXPNO 20
PROCNO 1
9(:CDC)FI F2 - Acquisition Parameters
. Date 20161110
Time 15.58
. INSTRUM spect
N N PROBHD 5 mm PABBO BB/
PULPROG zgpg30
H D 65536
SOLVENT CD30D_SPE
3 NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
PLW1 72.00000000 W
= CHANNEL f
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG([2 waltzleé
PCPD2 80.00 usec
PLW2 7.50000000 w
PLW12 0.26367000 W
PLW13 0.16633999 W
F2 - Processing parameters
SI 32768
SF 100.6126284 MHz
I WDW EM
L A - SSB 0
LB 1.00 Hz
GB 0
" T " T T T T T " T T T " T " T TBC 1.40
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
NAME YF-16-1109-689-1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161109
Time 15.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
COOH ™ 65536
S SOLVENT CD30D_SPE
NS 16
.y e DS 2
Y acidic condition SWH 8012.820 Hz
FIDRES 0.122266 Hz
H p.Xe) 4.0894465 sec
RG 62.88
3 DW 62.400 usec
DE 6.50 usec
TE 298.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 7.50000000 W
F2 - Processing parameters
SI 65536
SF 400.1300074 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J\h ) L
N B T B e e o R e e o Rmmam
9 8 7 6 5 4 3 2 1 0 ppm
oo |O|m (=] (223 N
s|e|ew < @ |
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182.77

57.14
51.15
48.63

49.42
49.00

48.21
48.78
48.57
48.36
40.14

NN\

—19.30

Current Data Parameters

NAME y£-16-0814-637-w
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date 20160814
Time 21.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
COOH SOLVENT CD30D_SEE
o NS 3000
DS 4
SWH 24038.461 Hz
<N> acidic condition e L0 2e0ias e
H RG 195.88
DW 20.800 usec
DE 6.50 usec
3 TE 295.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL {2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzle
PCPD2 80.00 usec
PLW2 8.00000000 w
PLW12 0.28125000 W
PLW13 0.28125000 w
F2 - Processing parameters
SI 32768
SF 100.6126277 MHz
| J L WDW EM
ol - - SSB 0
LB 1.00 Hz
GB 0
T " T T " T T T " T " T T TPC 1.40
180 160 140 120 100 80 60 40 20 ppm
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7.260

4.793
4.779
4.757
4.742
4.725
4.711
4.688
4.675
3.629
3.615
3.600
3.586
3.571
3.089
3.078
3.043
3.031
2.891
2.875
2.844
2.828
2.215

B e
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Current Data Parameters

NAME YF-17-0112-678
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20170112
Time 22.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 77.81

DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1

= = CHANNEL f1 =
SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 7.50000000 W
F2 - Processing parameters
SI 65536

SF 400.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME YF-17-0112-678-C
EXPNO 10
PROCNO 1
Me COOH F2 - Acquisition Parameters
Date_ 20170113
0 Time 6.28
INSTRUM spect
NO2 PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 8000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 155.88
DW 20.800 usec
DE 6.50 usec
TE 299.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 72.00000000 W
======== (CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 80.00 usec
PLW2 7.50000000 W
PLW12 0.26367000 W
PLW13 0.16633999 W
F2 - Processing parameters
SI 32768
SF 100.6127713 MHz
A J J | I wow EM
v SB 0
LB 1.00 Hz
GB 0
T T T T T T T T BC 1.40
200 180 160 140 120 100 80 40
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7.376
7.367
7.356
7.345
7.337
7.334
7.329
7.321
7.318
7.313
7.307
7.260
5.176
5.145
5.112
4.191
4.188
4.173
4.170
4.155
4.152
4.137
3.962
3.946
3.929
3.602
3.581
3.574
3.553
2.972
2.951
2.930
2.432
2.413
2.399
2.395
2.381
2.362
1.299
1.282
1.265
1.253
1.247
1.232

TR TS pm—————————

Current Data Parameters

NAME YF-17-0115-698-1
EXPNO 10
PROCNO 1
COOEt
. F2 - Acquisition Parameters
Date 20170115
- Time 22.42
N INSTRUM spect
| PROBHD 5 mm PABBO BB/
(;bZ PULPROG zg30
TD 65536
SOLVENT CDC13
5 NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 77.81
DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
400.1324710 MHz
1H
15.00 usec
7.50000000 W
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J . J A J |
L U U L I D I I B I
9 8 7 6 5 4 3 2 1 0 ppm
(4 N~ <= |© [w] [ (o] <
© N ~|o (e o b o N
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Current Data Parameters
NAME YF-17-0115-698-1-C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
COOEt Date_ 20170116
N Time 6.56
i ? INSTRUM spect
PROBHD 5 mm PABBO BB/
o PULPROG zgpg30
N ™D 65536
| SOLVENT CDC13
Cbz NS 8000
DS 4
5 SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
Dw 20.800 usec
DE 6.50 usec
TE 299.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 72.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 7.50000000 W
PLW12 0.26367000 W
PLW13 0.16633999 W
F2 - Processing parameters
ST 32768
l l SF 100.6127706 MHz
WDW EM
PRI T AJL.r TR P W SO A SSR 0
LB 1.00 Hz
GB 0
" T T T " T T T " T " T " T TPC 1.40
180 160 140 120 100 80 60 40 20 ppm
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[\ NO2
0}
COOEt
6
| 1
I I I I I I I I I I I
9 8 7 6 5 4 3 2 1 0 ppm
el Bl |8 38| (3@
N NI™ - |l N

Current Data Parameters

NAME YF-16-1208-AG1l6C
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161208

Time 11.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 77.81

DWW 62.400 usec
DE 6.50 usec
TE 298.5 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 7.50000000 W

F2 - Processing parameters
SI 65536

SF 400.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME YF-16-1208-AGl6C-C
EXPNO 10
PROCNO 1
\ NO, o
F2 - Acquisition Parameters
(0] Date 20161208
Time 12.40
COOEt INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
6 TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL fl ========
100.6228293 MHz
13C
10.00 usec
72.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 7.50000000 W
PLW12 0.26367000 W
PLW13 0.16633999 W
F2 - Processing parameters
SI 32768
SF 100.6127706 MHz
) . - . WDW EM
Y v ! SSB 0
LB 1.00 Hz
GB 0
T " T " T " T " T " T " T " T " T " T TBC 1.40
180 160 140 120 100 80 60 40 20 ppm
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7.813
7.793
7.344
7.324
7.260
4.552
4.533
4.516
4.496
4.346
4.335

4.310
4.298

4.176
4.157

4.148

4.140
4.131

4.123
4.113
4.105
4.095
4.088

4.079
3.514
3.502

3.493
3.482
3.472
3.462
3.451

2.735
2.724
2.691
2.680
2.556

2.535
2.512
2.491
2.440
1.807

1.236
1.218

e s A

Current Data Parameters

NAME yf-16-0805-625p
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20160805

Time 10.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 62.88

DwW 62.400 usec
DE 6.50 usec
TE 298.7 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 8.00000000 W

F2 - Processing parameters
SI 65536

SF 400.1300093 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Me COOEt
|
_N
TsHN NO,
8
r

N ! k

B D E A I L B L N L I D

9 8 7 6 5 4 3 2 1 0  ppm
o 5 ez (3| @Es N |
N N =l - Olv|™m (2] [
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Current Data Parameters
NAME yf-16-0807-616p-C
EXPNO 10
PROCNO 1
Me COOEt
| F2 - Acquisition Parameters
Date 20160808
_N Time™ 6.24
TsHN NO, INSTRUM spect
PROBHD 5 mm PABBO BB/
8 PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 10000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1l 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 w
F2 - Processing parameters
SI 32768
SF 100.6127713 MHz
WDW EM
W) 1AL 1 . SSR 0
LB 1.00 Hz
GB 0
" T " T T " T T T T T " T TEC 1.40
180 160 140 120 100 80 60 40 20 ppm
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7.346
7.342
7.335
7.330
7.325
7.315
7.311
7.306
7.300
7.296
7.292
7.278
7.260
7.233
7.229
7.213
4.976
4.955
4.946
4.939
4.921
4.911
4.530
4.507
4.495
4.472
4.097
4.059
3.547
3.541
3.531
3.525
2.530
2.514
1.485
1.463
1.458
1.453
1.436
1.431
1.426
1.404
1.230
1.215

TR e —

Current Data Parameters
NAME yf-16-1004-658-2-1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20161004
NO, Time™ 23.20

INSTRUM spect
PROBHD 5 mm PABBO BB/

N O PULPROG zg30

\ TD 65536
SOLVENT CDC13

Bn NS 16
DS 2

9a SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 77.81
DW 62.400 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

. L
| IS N N I I A IR IR I |
9 8 7 6 5 4 3 2 1 0 ppm
8‘ 8 8 8 rgw & 8 fﬁ&\?ﬂ
‘N = I I« -l lc - —|les
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Current Data Parameters
NAME YF-16-1018-658-2-C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20161019
NO, Time~ 6.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
C) PULPROG zgpg30
N ™ 65536
| SOLVENT CDC13
Bn NS 8000
DS 4
SWH 24038.461 Hz
9a FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL fl ========
100.6228293 MHz
13C
10.00 usec
70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W

F2 - Processing parameters

SI 32768
SF 100.6127708 MHz
| L J s [ =
SSB 0
LB 1.00 Hz
GB 0
T T T T T " T T T T T T T T T T T " T TEC 1.40

180 160 140 120 100 80 60 40 20 ppm
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W

4.971
4.882
4.872
4.847
4.837
4.563
4.541
4.528
4.506
4.004
3.967
3.601
3.585
3.571
3.556
3.541
3.525
3.377
3.367
3.355
3.345
3.332
3.323
3.310
3.300
2.043
2.028
2.020
2.006
1.202
1.186

N e B e

NO,

Bn
9b

.

NAME
EXPNO
PROCNO

Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SI
SF
WDW
SSB
LB
GB
PC

L L L L L L B L L L L L BN L L L L N L LI B

9 8 7

6 5

o<
] s
olo

4

3

2 1 0 ppm

-
@
-

Current Data Parameters

YF-16-0805-626-2
10
1

F2 - Acquisition Parameters

20160805
22.15
spect

5 mm PABBO BB/
zg30

65536
CDC13

16

2

8012.820
0.122266
4.0894465
88.94
62.400
6.50

298.6 K
1.00000000

CHANNEL f1

400.1324710

1H

15.00 usec
8.00000000 W

F2 - Processing parameters

65536
400.1300091 MHz
EM
0.30 Hz

1.00
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Current Data Parameters
NAME yf-16-0817-626-2-c
EXPNO 10
PROCNO 1
NO F2 - Acquisition Parameters
2 Date 20160818
Time 6.23
INSTRUM spect
() PROBHD 5 mm PABBO BB/
N PULPROG zgpg30
| TD 65536
Bn SOLVENT cDC13
NS 8000
DS 4
9b SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 300.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== (CHANNEL fl I
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 w
PLW13 0.28125000 w
F2 - Processing parameters
SI 32768
SF 100.6127706 MHz
J WDW EM
heornd SSB 0
LB 1.00 Hz
GB 0
T " T " T " T " T " T " T " T " T " T TEC 1.40
180 160 140 120 100 80 60 40 20 ppm
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7.361
7.351
7.327
7.317
7.306
7.260
5.116
4.173
4.165
4.156
4.149
4.138
4.131
4.121

3.895
3.876
3.860
3.842
2.810
2.793
2.781
2.764
2.226
2.208
2.192
2.176
2.158
2.043

1.990
1.970
1.949
1.937
1.925
1.905

1.896
1.873
1.843
1.811
1.310
1.289
1.271
1.253
1.138
1.123

e N e

COOEt Current Data Parameters

N\

o NAME YF-16-0828-647-1
EXPNO 10
PROCNO 1

\“

N N F2 - Acquisition Parameters
I Date 20160828
Cbz Time™ 21.58

INSTRUM spect

10 PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 71.01
DW 62.400 usec
DE 6.50 usec
TE 298.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters

s SI 65536
SF 400.1300091 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
BL yL M )
I T I T i [ T o i i I i I T I i T A I
9 8 7 6 5 4 3 2 1 0 ppm
g o lels e
w N NJ|Oo - -| |© ©
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Current Data Parameters
NAME YF-16-0828-647-1-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
COOEt Date 20160829
- Time 6.22
INSTRUM spect
. PROBHD 5 mm PABBO BB/
WY N PULPROG zgpg30
| TD 65536
CbZ SOLVENT CDC13
NS 8000
DS 4
10 SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLWI13 0.28125000 W
F2 - Processing parameters
SI 32768
I l SF 100.6127706 MHz
| . ot Ao v e
LB 1.00 Hz
GB 0
T " T T " T T T T T " T TBC 1.40
180 160 140 120 100 80 60 40 20 ppm
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