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1. General information

Unless otherwise noted, all experiments were carried out under an atmosphere of
nitrogen using standard Schlenk techniques or in a nitrogen-filled glovebox. *H NMR
and *C NMR spectra were recorded on a Bruker Model Avance DMX 300
Spectrometer (*H 300 MHz and **C 75 MHz, respectively) or Bruker Model Avance
DMX 400 Spectrometer (*H 400 MHz and **C 100 MHz, respectively) or Bruker
Model Avance DMX 500 Spectrometer (*H 500 MHz and *C 125 MHz, respectively).
Chemical shifts (6) were given in ppm and were referenced to residual solvent or
TMS peaks. Optical rotations were measured with Rudolph Autopl VI polarimeter.
High resolution MS (P-ESI HRMS) were obtained on Bruker Apex IV FTMS
spectrometer or Thermo Fisher Q Exactive Mass Spectrometer. HPLC analyses were
performed on an Agilent 1260 liquid chromatograph. All organic solvents were dried
using standard, published methods and were distilled before use. All other chemicals
were used as received from Aldrich or Acros without further purification. The
catalysts were prepared according to the published methods.* Seven-membered cyclic

imines were synthesized according to modified literature methods.**

2. Optimization of conditions for asymmetric hydrogenation

Rn
5\ (R,R)-C1a.. X = OTf o (R,R)-C2e: R = 4-CH3CgHy; R,-arene = p-cymene
(R,R)-C1b: X = BF, R_I (R,R)-C3e: R = 2,4,6-iPrzCgH,; Ry-arene = p-cymene
Ru. (R,R)-C1c: X = PF S| BAF
W oSt 6 & N (R,R)-Cde: R = CF3; Ry-arene = p-cymene
prte N2 (R.R)- d: X: SbFg R/K/NHz (R,R)-C5e: R = CHj; R-arene = benzene
H Egg;:g;‘:;;g&": H (R,R)-C6e: R = N(CHj3),; Rp-arene = p-cymene
(RRR)-Claf T (RR)-C2-6e
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Figure S1. Chiral ruthenium diamine catalysts used in this study
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Table S1: Optimization of conditions for asymmetric hydrogenation of 1a®

=

© 1.0 mol % (R,R)-C1a ] ot
C[N/ 1 mL solverft Hy, 12 h @E p Ph/kP/hNH2
1a \R)-C1a
Entry Solvent T':ﬁnﬁtr(ﬂé) Conv. (%) ee (%)°
1 MeOH 50; 40 >99 91
2 EtOH 50; 40 >99 93
3 i-PrOH 50; 40 >99 96
4 n-BuOH 50; 40 >99 92
5 t-BuOH 50; 40 >99 96
6 t-AmylOH 50; 40 >99 92
7 TFE 50; 40 68 97
8 HFIP 50; 40 >99 97
9 acetone 50; 40 >99 88
10 1,4-dioxane 50; 40 >99 81
11 THF 50; 40 >99 84
12 EA 50; 40 >99 9
13 CHCI; 50; 40 >99 96
14 DCM 50; 40 >99 96
15 DCE 50; 40 >99 96
16 toluene 50; 40 >09 84
17 HFIP 50; 25 >99 97
18 HFIP 50; 70 >99 97
19 HFIP 80; 40 >99 97
20 HFIP 1; 40 96 97
21¢ HFIP 1; 40 >99 97
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®Reaction conditions: 1a (0.1 mmol) in solvent (1.0 mL), (R,R)-Cla catalyst (1.0
mol%), reaction for 12 h. °The conversions were determined by ‘H NMR
spectroscopy of the crude reaction mixture. “The enantiomeric excesses were
determined by HPLC with a chiral AD-H column. °Reaction for 24 h. (TFE:
Trifluoroethanol, HFIP: hexafluoroisopropanol).

Table S2: Optimization of conditions for asymmetric hydrogenation of 3a®

Ru
M N ~
1.0 mol % (R,R)-cat. @[ SN X
1 mL solvent, 50 atm H2 Ph/k/NHZ
40°C,12h

(R)-4a (RR )-cat.
5 X = OTf (C1a), BF, (C1b), PFg (C1c)
SbFg (C1d), BArF (C1f), MsO (C1g)

Entry Solvent Catalyst [X]T  Conv. (%) ee (%)
1 HFIP (RR)-Cla oTf 27 65
2 MeOH (RR)-Cla oTf 27 82
3 EtOH (RR)-Cla OTf 81 90
4 i-ProH (RR)-Cla OTf 97 93
5 THF (RR)-Cla OTf 31 76
6 DCM (RR)-Cla OTf 96 89
7 DCM (RR)-C1b BF, 28 87
8 DCM (RRR)-Clc PFs 89 03
9 DCM (RRR)-C1d SbFs 80 01
10 DCM (R,R)-C1le BArF >99 99
11 DCM (RR)-C1f OMs 32 71

®Reaction conditions: 3a (0.1 mmol) in solvent (1 mL), (R,R)-cat. (1.0 mol%), H, (50
atm), stirred at 40 °C for 12 h. "The conversions were determined by 'H NMR
spectroscopy of the crude reaction mixture. “The enantiomeric excesses were
determined by HPLC with a chiral AD-H column.
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Table S3: Optimization of conditions for asymmetric hydrogenation of 5a?

O O 1.0 mol % (R,R)-cat. O O
_ 1mL solvent, 50 atm H, N—.

N

40°C, 24 h H ~
> (S)-6a
Entry Solvent Catalyst [XT conv. (%)°  ee (%)°
1 HFIP (R,R)-Cla oTf >99 12
2 DCM (R,R)-Cle BArF >99 78
3 DCM (R,R)-Cla OTf >99 72
4 DCM (R,R)-C1b BF, >99 70
5 DCM (R,R)-Cic PF. >99 70
6 DCM (R,R)-C1d SbF, >99 67
7 DCM (R,R)-C1f OMs >99 5
8 DCM (R,R)-C2e BAIF >99 48
9 DCM (R,R)-C3e BAIF >99 21
10 DCM (R,R)-C4e BAIF >99 17
11 DCM (R,R)-C5e BAIF >99 53
12 DCM (R,R)-C6e BArF 73 26
13 DCM (R,R)-C7e BArF >99 83
14 DCM (R,R)-C8e BArF >99 87
15 DCM (R,R)-C9e BAF >99 2
16 DCM (R,R)-C10e BAIF >99 20
17 DCM (RR)-Clle BAIF >99 65
18 DCM (R,R)-C12e BAIF >99 37

®Reaction conditions: 5a (0.1 mmol) in solvent (1 mL), (R,R)-cat. (1.0 mol%), H, (50
atm), stirred at 40 °C for 12 h. "The conversions were determined by 'H NMR
spectroscopy of the crude reaction mixture. “The enantiomeric excesses were
determined by HPLC with a chiral AD-H column.
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3. General procedure for the synthesis of dibenzo-fused azepines®*

Procedure A (for dibenzo[b,f][1,4]oxazepines)?:

F

X HO NaH, DMF 0@
L L of R
NO, /

=

1) Pd/C, H,, EtOH R3—:<j: R2  PPA POCI . o}
2) R'COCI,EtsN, DCM ZNH R @ _
R1&o

Tipycal procedure:
Step 1: To a reaction mixture of NaH (0.32 g, 8 mmol) and DMF (10 mL) was

added dropwise a solution of phenol (0.71 g, 7.5 mmol) in DMF, it was stirred for 1 h
at room temperature. Subsequently, o-fluoro nitrobenzene (0.71 g, 5 mmol) in DMF
(2 mL) was dropped slowly to the mixture above and stirred for another 1 h at room
temperature, then stirred for 12 h at 50 °C. After routine workup, the crude product
was purified by flash chromatography on silica gel using petroleum ether and EtOAc
to give the diphenyl ether derivative.

Step 2: The diphenyl ether derivative (2.0 g, 9.3 mmol) was dissolved in 5 mL of
EtOH, 5% palladium on charcoal (0.10 g) and 0.25 mL of AcOH were added to the
solution, the reduction was carried out with hydrogen gas at an initial pressure of 60
psi for 12 h. The catalyst was filtered off. Then concentration in vacuo and
purification by flash chromatography afforded aniline derivative.

Step 3: The aniline derivative was dissolved in 20 mL of CH,Cl;, and cooled to 0
°C, then acetyl chloride (0.70 g, 8.9 mmol) was added slowly to the solution, the
temperature increased spontaneous to ambient temperature, and monitored by TLC.
Then water (20 mL) was added to the mixture. The organic layers was washed by
brine (1>30 mL), dried by anhydrous Na,SO,, concentrated in vacuo. The residue was
purified by flash chromatography on silica gel using petroleum ether and EtOAc to
give amido derivative.

Step 4: To a mixture of polyphosphoric acid (PPA) (7.0 g) and phosphorus
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oxychloride (2.1 g, 13.5 mmol) was added amido derivative of diphenyl ether (0.62 g,
2.7 mmol). The reaction mixture was heated at 120 °C for 3 h and poured into ice-cold
water, then treated with aqueous ammonia and extracted with CH,Cl, (3>60 mL),
dried with anhydrous Na,SO,4, and concentrated under vacuum. The crude product
was purified by flash chromatography on silica gel eluted by petroleum ether and

EtOAc to give dibenzo[b,f][1,4]oxazepine.

0 11-methyldibenzo[b,f][1,4]oxazepine: (Known compound, see: K.
QNP Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem. Commun. 2011,
1a 47, 7845). Yellow solid; *H NMR (300 MHz, CDCls): & (ppm)
7.45-7.39 (m, 2H), 7.29-7.25 (m, 1H), 7.21-7.13 (m, 5H), 2.64 (s, 3H); **C NMR (75

MHz, CDCls): 6 (ppm) 167.4, 161.0, 152.6, 140.8, 132.8, 129.2, 128.6, 127.8, 127.3,
125.7,125.2, 120.9, 120.8, 27.7.

0 11-ethyldibenzol[b,f][1,4]oxazepine: (Known compound, see: K. Gao,
@ENQ C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem. Commun. 2011, 47,
1o 7845). Yellow solid; *H NMR (300 MHz, CDCls): & (ppm) 7.44-7.39
(m, 2H), 7.32-7.25 (m, 1H), 7.22-7.12 (m, 5H), 2.95 (g, J = 7.4 Hz, 2H), 1.30 (t, J =
7.4 Hz, 3H); *C NMR (75 MHz, CDCls): & (ppm) 171.7, 161.6, 152.7, 140.8, 132.7,

128.2, 127.8, 127.2, 125.6, 125.2, 121.0, 120.7, 33.3, 11.9.

o 11-propyldibenzolb,f][1,4]oxazepine: (Known compound, see: K.
@[Ng Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem. Commun. 2011,
Te 47, 7845). Yellow solid; *H NMR (300 MHz, CDCls): & (ppm)
7.39-7.34 (m, 2H), 7.31-7.27 (m, 1H), 7.17-7.08 (m, 5H), 2.89 (t, J = 7.5 Hz, 2H),
1.80-1.67 (m, 2H), 1.01 (t, J = 7.4 Hz, 3H); *C NMR (75 MHz, CDCls): & (ppm)

170.8, 161.5, 152.6, 140.8, 132.5, 128.2, 127.7, 127.1, 125.5, 125.1, 120.8, 120.6,
42.1, 20.9, 13.8.
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11-butyldibenzo[b,f][1,4]oxazepine: (Known compound, see: K.

@[08 O. Lars, E. Fredrik, O. Roger, Org. Lett. 2006, 8, 1771). Yellow

N= solid; *H NMR (300 MHz, CDCl): & (ppm) 7.45-7.39 (m, 2H),

b 7.32-7.29 (m, 1H), 7.22-7.14 (m, 5H), 2.94 (t, J = 7.5 Hz, 2H),

1.76-1.66 (m, 2H), 1.52-1.40 (m, 2H), 0.95 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz,

CDCl3): & (ppm) 171.2, 161.5, 152.7, 140.8, 132.6, 128.5, 128.3, 127.8, 127.2, 125.6,
125.2,120.9, 120.7, 40.1, 29.8, 22.6, 14.1.

o 11-isobutyldibenzo[b,f][1,4]oxazepine: (New compound). Yellow
@[N;g solid; *H NMR (300 MHz, CDCls): & (ppm) 7.41-7.39 (m, 2H),

te 7.29-7.25 (m, 1H), 7.20-7.13 (m, 5H), 2.82 (d, J = 7.2 Hz, 2H),
2.09-1.96 (m, 1H), 1.00 (d, J = 6.6 Hz, 6H); *C NMR (75 MHz, CDCls): & (ppm)
170.8, 161.6, 152.8, 140.8, 132.6, 128.6, 128.4, 127.8, 127.2, 125.6, 125.1, 121.0,
120.7,49.4, 27.6, 22.6.

HRMS-ESI exact mass calcd. for C1sH14sNS*([M+H]") requires m/z 252.13829, found
m/z 252.13870.

o 11-benzyldibenzol[b,f][1,4]oxazepine: (Known compound, see: K.
@[Np Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem. Commun. 2011,
1f > 47, 7845). Yellow solid; 'H NMR (300 MHz, CDCls): & (ppm)
7.45-7.42 (m, 1H), 7.39-7.34 (m, 4H), 7.29-7.25 (m, 2H), 7.21-7.09 (m, 6H), 4.29 (s,
2H); *C NMR (75 MHz, CDCls): & (ppm) 168.7, 161.6, 152.6, 140.7, 137.5, 132.7,

128.9, 128.7, 128.4, 128.2, 127.9, 127.5, 126.7, 125.6, 125.0, 120.9, 120.7, 46.9.

4,11-dimethyldibenzo[b,f][1,4]oxazepine: (Known compound, see:

@[Op K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem. Commun. 2011,
12/ 47, 7845). Yellow solid; '"H NMR (400 MHz, CDCls): & (ppm)
7.28-7.24 (m, 3H), 7.16-7.13 (m, 3H), 7.07-7.04 (m, 1H), 2.62 (s, 3H),

2.47 (s, 3H); °C NMR (100 MHz, CDCl5): & (ppm) 167.9, 158.8, 152.4, 141.1, 133.9,

130.2, 129.1, 127.7, 127.0, 126.2, 125.5, 124.7, 121.0, 27.9, 16.4.
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Br 4-bromo-11-methyldibenzol[b,f][1,4]oxazepine: (Known compound,
@EO:@ see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem. Commun.
N= 2011, 47, 7845). Yellow solid; *H NMR (400 MHz, CDCls): & (ppm)
" 7.67 (d, J = 8.0 Hz, 2H), 7.44-7.37 (m, 2H), 7.29-7.26 (m, 1H),
7.19-7.17 (m, 2H), 7.09-7.05 (m, 1H), 2.64 (s, 3H); *C NMR (100 MHz, CDCls): &

(ppm) 166.4, 156.5, 152.0, 140.4, 135.8, 130.6, 127.7, 127.6, 127.5, 126.1, 121.7,
115.7, 27.8.

11-methyl-4-phenyldibenzo[b,f][1,4]oxazepine: (Known compound,

0 see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem. Commun.

@E = 2011, 47, 7845). Yellow solid; *H NMR (300 MHz, CDCls): & (ppm)

7.59-7.39 (m, 7H), 7.26-7.18 (m, 2H), 7.06-7.02 (m, 1H), 6.91-6.86

(m, 1H), 6.33 (d, J = 7.8 Hz, 1H), 2.68 (s, 3H); *C NMR (75 MHz, CDCl3): & (ppm)

167.5, 157.2, 152.2, 140.9, 137.1, 134.8, 133.4, 130.0, 129.8, 128.2, 127.7, 127.5,
127.3,127.0, 125.5, 125.0, 120.8, 27.9.

o 2,11-dimethyldibenzo[b,f][1,4]oxazepine: (Known compound, see:
@[ _ K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem. Commun.
”N 2011, 47, 7845). Yellow solid; *H NMR (500 MHz, CDCls): & (ppm)
7.27-7.25 (m, 1H), 7.20-7.19 (m, 2H), 7.13-7.11 (m, 3H), 7.06-7.04 (m, 1H), 2.62 (s,
3H), 2.31 (s, 3H); **C NMR (125 MHz, CDCls): & (ppm) 167.4, 158.9, 152.8, 140.8,

134.7, 133.4, 128.8, 128.8, 127.7, 127.2, 125.5, 120.6, 120.5, 27.6, 20.9.

o 2-fluoro-11-methyldibenzo[b,f][1,4]oxazepine: (Known
F
@[ _ compound, see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang,
N
1k Chem. Commun. 2011, 47, 7845). Yellow solid; *H NMR (300

MHz, CDCls): & (ppm) 7.29-7.26 (m, 1H), 7.18-7.09 (m, 6H), 2.62 (s, 3H); *C NMR
(75 MHz, CDCls): & (ppm) 165.9, 159.5 (d, Jicr = 243.0 Hz), 156.8, 152.5, 140.4,
130.1 (d, Jsc.r = 6.8 Hz), 127.9, 127.7, 125.9, 122.2 (d, Jsc.r = 6.8 Hz), 120.6, 119.4
(d, Jac.r = 23.3 Hz), 114.8 (d, Jac.r = 23.3 Hz), 27.5.
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2-chloro-11-methyldibenzo[b,f][1,4]oxazepine: (New
@[Opm compound). Yellow oil; *"H NMR (300 MHz, CDCls): & (ppm)
f.‘ 7.38-7.34 (m, 2H), 7.29-7.26 (m, 1H), 7.19-7.08 (m, 4H), 2.61 (s,
3H); *C NMR (75 MHz, CDCl5): & (ppm) 165.9, 159.4, 152.2, 140.4, 132.6, 130.6,
130.3, 128.3, 127.9, 127.7, 125.9, 122.3, 120.7, 27.5.
HRMS-ESI exact mass calcd. for C15H14sNS*([M+H]") requires m/z 244.05237, found
m/z 244.05313.

o 8,11-dimethyldibenzo[b,f][1,4]oxazepine:  (New  compound).
/C[Np Yellow oil; *H NMR (300 MHz, CDCls): & (ppm) 7.44-7.39 (m, 2H),
m 7.20-7.15 (m, 1H), 7.09 (s, 1H), 7.04-7.02 (m, 1H), 6.96-6.93 (m,

1H), 2.64 (s, 3H), 2.29 (s, 3H); *C NMR (75 MHz, CDCls): & (ppm) 167.3, 161.0,
150.5, 140.2, 135.3, 132.7, 129.2, 128.5, 128.1, 127.9, 125.0, 120.8, 120.3, 27.6, 20.8.

HRMS-ESI exact mass calcd. for C1sH1sNS*([M+H]") requires m/z 224.10699, found
m/z 224.10750.

o 8-chloro-11-methyldibenzo[b,f][1,4]oxazepine: (Known
CI/CENP compound, see: P. Li, Y. Huang, X. Hu, X.-Q. Dong, X. Zhang,
1n Org. Lett. 2017, 19, 3855). Yellow solid; *H NMR (300 MHz,
CDCl3): & (ppm) 7.42-7.37 (m, 2H), 7.25 (s, 1H), 7.22-7.11 (m, 2H), 7.08-7.01 (m,

2H), 2.60 (s, 3H); *C NMR (75 MHz, CDCls): & (ppm) 168.6, 160.6, 151.1, 141.7,
133.0, 130.5, 128.8, 128.6, 127.4, 126.9, 125.3, 121.6, 120.7, 27.6.

7-methylbenzo[b]naphtho[2,1-f][1,4]oxazepine: (Known

O compound, see: P. Li, Y. Huang, X. Hu, X.-Q. Dong, X. Zhang, Org.
@N/ Lett. 2017, 19, 3855). Yellow solid; *H NMR (300 MHz, CDCls): §
1o (ppm) 8.57 (d, J = 8.1 Hz, 1H), 7.81 (d, J = 7.8 Hz, 1H), 7.64-7.54 (m,

3H), 7.44 (d, J = 8.7 Hz, 1H), 7.34-7.24 (m, 2H), 7.17-7.13 (m, 2H), 2.70 (s, 3H); °C
NMR (75 MHz, CDClg): & (ppm) 168.1, 156.6, 152.6, 141.3, 136.0, 128.1, 127.8,

127.7, 127.5, 127.2, 126.6, 125.7, 124.9, 124.3, 123.9, 123.2, 120.9, 27.8.
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o 11-phenyldibenzo[b,f][1,4]oxazepine: (Known compound, see: K.

@[N/ Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem. Commun. 2011,
Ph

1p 47, 7845). Yellow solid; 'H NMR (400 MHz, CDCls): & (ppm)

7.88-7.86 (m, 2H), 7.54-7.49 (m, 5H), 7.32-7.16 (m, 6H); *C NMR (100 MHz,

CDCly): 6 (ppm) 167.3, 162.2, 152.6, 140.8, 140.1, 133.2, 131.5, 130.6, 129.9, 128.3,

127.7, 127.5, 125.7, 124.6, 121.1, 120.8.

Procedure B (for dibenzo[b,f][1,4]thiazepines)*:

F

X HS KF/AI,O S@
R3L + \©R2 23 sl S R2
NO,

Z 18-crown-6, MeCN = NO,
s 4 *
1) Fe, AcOH i _.(/\[ R PPA, POCI, ,
= — > R
2) R'COCI,Et;N, DCM NH N=
R1J§o R’

Typical procedure:

The diphenyl thioether derivatives were obtained by the treatment of o-fluoro
nitrobenzenes with substituted thiophenols in the presence of KF/Al,O; and
18-crown-6 in acetonitrile. Then the reduction of nitro group with Fe/AcOH followed
by acylation with acyl chloride afforded amide derivatives. Subsequently, amide
derivatives were transformed to dibenzothiazepines via cyclization with

polyphosphoric acid (PPA) and POCl3 at 120 <C.

. 11-methyldibenzo[b,f][1,4]thiazepine: (Known compound, see: J.
@[ B Wang, Tetrahedron Lett. 2013, 54, 5956). Yellow solid; *H NMR (400
N MHz, CDCls): & (ppm) 7.46-7.38 (m, 3H), 7.31-7.23 (m, 3H),
7.19-7.17 (m, 1H), 7.05-7.01 (m, 1H), 2.65 (s, 3H); *C NMR (100 MHz, CDCls): 5
(ppm) 169.8, 148.7, 139.9, 139.4, 132.4, 132.0, 130.7, 129.2, 128.8, 128.4, 127.9,

125.6, 125.4, 29.6.
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S 11-ethyldibenzo[b,f][1,4]thiazepine: (Known compound, see: J.
@Ng Wang, Tetrahedron Lett. 2013, 54, 5956). Yellow solid; *H NMR (400
3b MHz, CDCl3): & (ppm) 7.46-7.36 (m, 3H), 7.31-7.22 (m, 3H),
7.19-7.17 (m, 1H), 7.04-7.00 (m, 1H), 2.96-2.90 (m, 2H), 1.26 (t, J = 7.4 Hz, 3H); °C

NMR (100 MHz, CDCly): & (ppm) 174.2, 148.8, 140.6, 139.0, 132.4, 131.9, 130.5,
129.1, 128.9, 128.4, 127.6, 125.3, 125.3, 35.4, 11.7.

s 11-propyldibenzol[b,f][1,4]thiazepine: (Known compound, see: J.
@[ 8 Wang, Tetrahedron Lett. 2013, 54, 5956). Yellow solid; *H NMR

35 (400 MHz, CDCl5): & (ppm) 7.45-7.36 (m, 3H), 7.30-7.22 (m, 3H),
7.19-7.17 (m, 1H), 7.04-7.00 (m, 1H), 3.02-2.95 (m, 1H), 2.85-2.78 (m, 1H),
1.74-1.65 (m, 2H), 1.04 (t, J = 7.4 Hz, 3H); *C NMR (100 MHz, CDCls): 5 (ppm)
173.4, 148.8, 140.6, 138.9, 132.4, 132.0, 130.5, 129.1, 128.9, 128.4, 127.8, 125.4,
44.4,20.8, 14.0.

. 11-butyldibenzo[b,f][1,4]thiazepine: (New compound). Yellow
@[ /8/ solid; 'H NMR (400 MHz, CDCls): & (ppm) 7.46-7.36 (m, 3H),

3’: 7.31-7.16 (m,, 4H), 7.04-7.00 (m, 1H), 3.00-2.84 (m, 2H),
1.71-1.42 (m, 4H), 0.92 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCls): & (ppm)
173.6, 148.8, 140.6, 139.0, 132.4, 131.9, 130.5, 129.1, 128.9, 128.4, 127.7, 1254,
125.4,42.3, 29.6, 22.6, 14.1.
HRMS-ESI exact mass calcd. for C17H1gNS*([M+H]") requires m/z 268.11545, found
m/z 268.11541.

S 11-pentyldibenzo[b,f][1,4]thiazepine: (Known compound, see: J.
@Ng/\ Wang, Tetrahedron Lett. 2013, 54, 5956). Yellow oil; *"H NMR
30 (300 MHz, CD,Cl,): & (ppm) 7.48-7.24 (m, 6H), 7.16-7.02 (m,
2H), 3.02-2.81 (m, 2H), 1.71-1.64 (m, 2H), 1.48-1.36 (m, 4H), 0.90 (t, J = 7.1 Hz,
3H); *C NMR (100 MHz, CDCls): & (ppm) 173.6, 148.8, 140.6, 139.0, 132.4, 131.9,

130.5, 129.1, 128.9, 128.4, 127.7, 125.4, 42.5, 31.7, 27.1, 22.6, 14.1.
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@[S O 11-phenethyldibenzo[b,f][1,4]thiazepine: (Known compound,
N= see: J. Wang, Tetrahedron Lett. 2013, 54, 5956). Yellow solid; *H

3 NMR (400 MHz, CDCls): & (ppm) 7.45-7.40 (m, 2H), 7.34-7.17

(m, 10H), 7.05-7.01 (m, 1H), 3.27-3.12 (m, 3H), 3.03-2.96 (m, 1H); °C NMR (100
MHz, CDCls): & (ppm) 172.1, 148.8, 141.7, 140.7, 138.9, 132.4, 132.0, 130.6, 129.2,

128.8, 128.7, 128.5, 128.5, 127.7, 126.1, 125.5, 125.4, 43.9, 33.3.

8,11-dimethyldibenzo[b,f][1,4]thiazepine:  (New compound).

/CE _ Yellow oil; *H NMR (300 MHz, CDCls): & (ppm) 7.44-7.37 (m, 2H),

3'; 7.30-7.24 (m, 3H), 7.01 (s, 1H), 6.85 (d, J = 7.8 Hz, 1H), 2.64 (s,

3H), 2.27 (s, 3H); **C NMR (100 MHz, CDCls): & (ppm) 169.7, 148.5, 140.2, 139.5,
139.3,132.2, 131.9, 130.7, 128.3, 127.9, 126.5, 125.9, 125.6, 29.6, 21.2.

HRMS-ESI exact mass calcd. for C1sH14sNS*([M+H]") requires m/z 240.08415, found

m/z 240.08429.

S 7,11-dimethyldibenzo[b,f][1,4]thiazepine: (Known compound, see:
\C[Np J. Wang, Tetrahedron Lett. 2013, 54, 5956). Yellow oil; *H NMR
3h (300 MHz, CDCls): & (ppm) 7.46-7.37 (m, 2H), 7.32-7.26 (m, 2H),

7.24 (s, 1H), 7.10-7.00 (m, 1H), 2.65 (s, 3H), 2.27 (s, 3H); *C NMR (100 MHz,

CDCls): 6 (ppm) 169.3, 146.4, 139.9, 139.5, 135.5, 132.8, 131.9, 130.7, 130.1, 128.4,
128.0, 125.3, 29.6, 20.7.

4,11-dimethyldibenzo[b,f][1,4]thiazepine: (Known compound, see: J.

@[Sp Wang, Tetrahedron Lett. 2013, 54, 5956). Yellow oil; *H NMR (300
5 MHz, CDCl3): & (ppm) 7.44 (d, J = 7.2 Hz, 1H), 7.27-7.15 (m, 5H),
7.05-6.99 (m, 1H), 2.64 (s, 3H), 2.53 (s, 3H); *C NMR (100 MHz, CDCls): & (ppm)

170.6, 149.3, 140.0, 139.5, 139.4, 132.8, 131.8, 129.2, 128.6, 128.0, 125.5, 125.3,
125.1, 29.8, 21.2.
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s 2,11-dimethyldibenzo[b,f][1,4]thiazepine: (Known compound, see:
@ B J. Wang, Tetrahedron Lett. 2013, 54, 5956). Yellow oil; *H NMR
3jN (400 MHz, CDCls): & (ppm) 7.40-7.38 (m, 1H), 7.40-7.38 (m, 1H),
7.32 (d, J = 8.0 Hz, 1H), 7.04-7.00 (m, 1H), 2.64 (s, 3H), 2.31 (s, 3H); *C NMR (100
MHz, CDCls): & (ppm) 169.9, 148.8, 139.2, 138.5, 136.7, 132.3, 131.8, 131.6, 129.1,

129.1, 128.5, 125.5, 125.3, 29.6, 21.3.

S i 2-fluoro-11-methyldibenzo[b,f][1,4]thiazepine: (Known
@[ p compound, see: J. Wang, Tetrahedron Lett. 2013, 54, 5956). Yellow
) oil; *H NMR (300 MHz, CDClg): & (ppm) 7.44-7.39 (m, 2H),
7.30-7.25 (m, 1H), 7.19-7.16 (m, 1H), 7.11-6.99 (m, 3H), 2.64 (s, 3H); *C NMR (100
MHz, CDCls): & (ppm) 168.2, 162.7 (d, Jcr = 248.0 Hz), 148.5, 140.9 (d, Jcr = 7.0

Hz), 135.3 (d, Je.r = 3.0 Hz), 133.7 (d, Jo.r = 8.0 Hz), 132.4, 129.4, 128.6, 125.8,
125.4, 117.9 (d, Jo.r = 21.0 Hz), 114.9 (d, Jor = 23.0 Hz), 29.3.

2-chloro-11-methyldibenzo[b,f][1,4]thiazepine: (Known

S

@[ pol compound, see: J. Wang, Tetrahedron Lett. 2013, 54, 5956).
=
3l

Yellow oil; *H NMR (600 MHz, CDCls): & (ppm) 7.40-7.36 (m,
3H), 7.29-7.26 (m, 2H), 7.18-7.17 (m, 1H), 7.07-7.05 (m, 1H), 2.64 (s, 3H); *C NMR
(125 MHz, CDCls): & (ppm) 168.2, 148.6, 140.6, 138.5, 134.7, 133.2, 132.5, 130.8,
129.5, 128.3, 127.9, 125.9, 125.5, 29.4.

Procedure C (for dibenzo[b,e]azepines)*:
©\/ _ NBS,ABN _ ©\/\Br
MeCN NO,
O o Oy ﬂ
1) Fe, HCI ‘\/\’ PPA, POCl5 R2
2) R'COCI,Et;N, DCM R3 NH
Y

R" ™0

d(PPh) K3PO4

toluene
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Typical procedure for the synthesis of 5h:

Step 1: To a solution of 4-chloro-1-methyl-2-nitrobenzene (20 g, 1 eq.) in
CH3CN, NBS (26 g, 1 eq.) and AIBN (2.3 g, 0.1 eq) was added under Nj. The
reaction was allowed to reflux overnight. Solvent was removed by distillation and the
resulting mixture was filtered to remove solid particles. The residue was purified by
silica gel, (PET/EA = 20 : 1) to provide 1-(bromomethyl)-4-chloro-2-nitrobenzene
(yellow solid, 30 g).

Step 2: To a solution of 1-(bromomethyl)-4-chloro-2-nitrobenzene (5 g, 1 eq.) in
toluene, K;COs3 (6 g, 2 eq.), Pd(PPh3), (0.26 g, 0.01 eq.) and phenylboronic acid (1 eq.)
was added under Ny. After stirring at 80 °C overnight, the reaction mixture was
poured into water and extracted with dichloromethane. The combined extracts were
washed with brine, dried with anhydrous magnesium sulfate, and evaporated in vacuo.
The residue was purified by silica gel column chromatography (PE/EA = 5:1) to
provide 1-benzyl-4-chloro-2-nitrobenzene (yellow oil, 2.4-2.9 g).

Step 3: To a solution of 1-benzyl-4-chloro-2-nitrobenzene (2.4-2.9 g, 1 eq.) in
EtOH and H,0, con. HCI and Fe powder (5 eq.) was added under N,. The reaction
was allowed to reflux overnight. Solvent was removed by distillation and the resulting
mixture was filtered to remove solid particles. The residue was neutralized with 7M
NaOH aqueous solution until pH >7. The result aqueous phase was extracted with
dichloromethane, dried with anhydrous magnesium sulfate, and evaporated in vacuo.
The residue was purified by silica gel column chromatography (PE/EA = 10:1) to
provide 2-benzyl-5-chloroaniline (yellow oil, 2.0-2.5 g).

Step 4: To a solution of 2-benzyl-5-chloroaniline (2.0-2.5 g, 1 eq.) in DCM,
AcCl (1.1 eq.) and EtsN (2 eq.) was added at 0 °C under N,. After stirring at room
temperature for 1 h, the reaction mixture was poured into water and extracted with
dichloromethane. The combined extracts were washed with brine, dried with
anhydrous magnesium sulfate, and evaporated in vacuo. The residue was purified by
silica gel column chromatography (PE/EA = 5:1) to provide
N-(2-benzyl-5-chlorophenyl)acetamide (yellow oil, 2.4-3.0 g).

Step 5: To a solution of N-(2-benzyl-5-chlorophenyl)acetamide (2.4-3.0 g, 1 eq.)
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in PPA, POCI; (5 eq.) was added under N,. After stirring at 120 °C for 3 h, the
reaction mixture was added ice water and neutralized with ammonia until pH >7. The
resulting aqueous phase was extracted with dichloromethane, dried over anhydrous
magnesium sulfate, and evaporated in vacuo. The residue was purified by silica gel
column chromatography (PE/EA = 20:1) to provide
3-chloro-6-methyl-11H-dibenzo[b,e]azepine 5h (yellow oil, 2.2-2.8 g).

6-methyl-11H-dibenzo[b,e]azepine: (Known compound, see: P. L1, Y.

O - Huang, X. Hu, X.-Q. Dong, X. Zhang, Org. Lett. 2017, 19, 3855).
Sa Yellow solid; *H NMR (300 MHz, CDCls): & (ppm) 7.39 (d, J = 7.5

Hz, 1H), 7.28-7.24 (m, 2H), 7.17-7.12 (m, 4H), 7.06-7.01 (m, 1H), 3.52 (s, 2H), 2.63
(s, 3H); 3C NMR (75 MHz, CDCl5): & (ppm) 167.4, 145.6, 142.4, 133.7, 132.8, 130.8,

127.2,127.0, 126.6, 126.5, 125.9, 125.2, 39.1, 28.6.

6-methyl-11H-dibenzo[b,e]azepine: (Known compound, see: P. Li, Y.

O / Huang, X. Hu, X.-Q. Dong, X. Zhang, Org. Lett. 2017, 19, 3855).

;, Yellow oil; *H NMR (300 MHz, CDCls): 7.45 (d, J = 7.2 Hz, 1H),

7.35-7.30 (m, 1H), 7.25-7.15 (m, 5H), 7.09-7.04 (m, 1H), 3.55 (s, 2H), 3.00-2.96 (m,

2H), 1.25 (t, J = 7.5 Hz, 3H); *C NMR (75 MHz, CDCls): & (ppm) 172.0, 145.7,

143.1, 133.0, 132.9, 130.7, 127.1, 127.0, 126.9, 126.6, 126.5, 125.7, 125.2, 39.1, 34.4,
12.3.

6-methyl-11H-dibenzo[b,e]azepine: (New compound). Yellow solid;
O N/ 'H NMR (300 MHz, CDCly): 7.43 (d, J = 7.2 Hz, 1H), 7.33-7.14 (m,
5c 6H), 7.08-7.03 (m, 1H), 3.54 (s, 2H), 3.05-2.87 (m, 2H), 1.73-1.63
(m, 2H), 0.99 (t, J = 7.4 Hz, 3H); *C NMR (75 MHz, CDCl): § (ppm) 171.2, 145.7,
143.1, 133.0, 132.9, 130.7, 127.1, 127.0, 127.0, 126.6, 126.5, 125.7, 125.3, 43.4, 39.2,
21.4,14.1.
HRMS-ESI exact mass calcd. for C17H1gN*([M+H]") requires m/z 236.14338, found
m/z 236.14344.
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6-methyl-11H-dibenzo[b,e]azepine: (New compound). Yellow oil;

O - 'H NMR (300 MHz, CDCl3): 7.46 (d, J = 7.2 Hz, 1H), 7.36-7.04

5d (m, 7H), 3.56 (s, 2H), 3.07-2.91 (m, 2H), 1.67-1.64 (m, 2H),

1.46-1.39 (m, 2H), 0.92 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz, CDCls): § (ppm)

171.4, 145.7, 143.1, 133.0, 132.9, 130.7, 127.0, 127.0, 126.6, 126.5, 125.7, 125.3,
41.3,39.1, 30.3, 22.8, 14.1.

HRMS-ESI exact mass calcd. for C1gHoN"([M+H]") requires m/z 250.15903, found

m/z 250.15922.

O 6-pentyl-11H-dibenzo[b,e]azepine: (New compound). Yellow

O - oil; *H NMR (400 MHz, CDCls): 7.54-7.52 (m, 1H), 7.41-7.24

5e (m, 6H), 7.16-7.13 (m, 1H), 3.63 (s, 2H), 3.15-2.98 (m, 2H),

1.76-1.74 (m, 2H), 1.45 (s, 4H), 0.98-0.94 (m, 3H); **C NMR (100 MHz, CDCly): &

(ppm) 171.3, 145.6, 143.0, 132.9, 132.9, 130.6, 127.0, 126.9, 126.5, 126.4, 125.7,
125.2, 41.4, 39.1, 31.8, 27.7, 22.6, 14.1.

HRMS-ESI exact mass calcd. for C1oH2N*([M+H]") requires m/z 264.17468, found

m/z 264.17468.
6-isobutyl-11H-dibenzo[b,e]azepine: (New compound). Yellow oil;
O = 'H NMR (400 MHz, CDCls): 7.46 (d, J = 7.2 Hz, 1H), 7.37-7.33 (m,
5f 1H), 7.26-7.17 (m, 5H), 7.10-7.07 (m, 1H), 3.61-3.59 (m, 2H),

3.16-3.13 (m, 1H), 2.69-2.64 (m, 1H), 2.04-1.98 (m, 1H), 0.98-0.97 (m, 6H); 2°C
NMR (100 MHz, CDCls): & (ppm) 170.9, 145.6, 142.9, 133.0, 132.9, 130.8, 127.3,
127.1, 127.0, 126.7, 126.5, 125.9, 125.4, 50.6, 39.2, 27.5, 23.4, 22.2.

HRMS-ESI exact mass calcd. for C1gHxoN"([M+H]") requires m/z 250.15903, found
m/z 250.15897.

O 6-methyl-11H-dibenzo[b,e]azepine: (New compound). Yellow oil;
O 'H NMR (300 MHz, CDCls): & (ppm) 7.51 (d, J = 7.2 Hz, 1H),

N=
Bn
5g
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7.31-7.05 (m, 12H), 4.40-4.21 (m, 1H), 3.43 (s, 3H); *C NMR (100 MHz, CDCls): &
(ppm) 169.4, 145.4, 143.2, 138.1, 132.9, 132.7, 130.8, 129.1, 128.6, 127.1, 127.1,
127.0, 126.6, 126.4, 126.1, 125.4, 48.1, 39.1.

HRMS-ESI exact mass calcd. for Co1HigN*([M+H]") requires m/z 284.14338, found
m/z 284.14350.

O 3-chloro-6-methyl-11H-dibenzo[b,e]azepine: (Known compound,
CI see: P. Li, Y. Huang, X. Hu, X.-Q. Dong, X. Zhang, Org. Lett.

sh 2017, 19, 3855). Yellow solid; *H NMR (400 MHz, CDCls): &
(ppm) 7.49 (d, J = 8.0 Hz, 1H), 7.39-7.35 (m, 1H), 7.29-7.23 (m, 3H), 7.11-7.04 (m,

2H), 3.58 (s, 2H), 2.68(s, 3H); *C NMR (100 MHz, CDCls): & (ppm) 169.0, 146.6,
142.1, 133.6, 132.4, 131.4, 131.2, 128.1, 127.3, 126.8, 126.7, 125.8, 125.1, 38.4, 28.7.

8-isopropyl-6-methyl-11H-dibenzo[b,e]azepine: (Known

O - compound, see: P. Li, Y. Huang, X. Hu, X.-Q. Dong, X. Zhang,
5i Org. Lett. 2017, 19, 3855). Yellow solid; *H NMR (400 MHz,
CDCl3): & (ppm) 7.31 (s, 1H), 7.25-7.11 (m, 5H), 7.08-7.04 (m, 1H), 3.55 (s, 2H),
2.89-2.82 (m, 1H), 2.69 (s, 3H), 1.20-1.18 (m, 6H); *C NMR (100 MHz, CDCls): &
(ppm) 167.6, 147.0, 145.7, 140.0, 133.6, 133.0, 129.0, 127.0, 126.9, 126.6, 125.7,

125.2, 125.2, 38.6, 33.9, 28.6, 24.0.
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4. General procedure for the asymmetric hydrogenation of
dibenzo-fused azepines

Procedure A (for dihydrodibenzo[b,f][1,4]oxazepines)

3 3 I
o (xR o (X% | 5
1.0 mol % (R,R)-C1a ) :
R2 » R i Rua,
@[ _ 1 mL HFIP, 1 atm H, L Mssp o

N Rt 40°C, 24 h N 5 Ph/K_/NHz
1 2 5 Ph
(R,R)-C1a

General procedure: A 30 mL glass-lined stainless-steel reactor equipped with a
magnetic stirrer bar was charged with substrate dibenzo[b,f][1,4]oxazepine (0.2
mmol), Ru-catalyst (R,R)-Cla (0.002 mmol) in 1 mL of HFIP under N, atmosphere in
a glove box. The autoclave was closed, and the final pressure of the hydrogen gas was
adjusted to 1 atm after purging the autoclave with hydrogen gas three times. The
reaction mixture was stirred at 40 °C for 24 h. Then the hydrogen gas was carefully
released. The conversion was determined by 'H NMR spectroscopy of the crude
reaction mixture. The reaction mixture was filtered through a short pad of silica eluted
with EA and PET to give isolated product dihydrodibenzo[b,f][1,4]oxazepine, and the

enantiomeric excess of the product was determined by HPLC with a chiral column.

o (R)-11-methyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine: (Known
@[ compound, see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang,
(REZa Chem. Commun. 2011, 47, 7845). Yellow oil, isolated yield 95%,
97% ee; [o]o”® = +41.4 (c = 1.0, CHCIs), [Lit.? [0]p*® = -109.1 (c =

1.26, CHCIs), 94% ee for S enantiomer]; *H NMR (400 MHz, CDCls): & (ppm)
7.26-7.08 (m, 5H), 6.86-6.80 (m, 1H), 6.68-6.64 (m, 1H), 6.54 (d, J = 8.0 Hz, 1H),

5.05 (q, J = 6.8 Hz, 1H), 3.60 (s, br, 1H), 1.63 (d, J = 6.8 Hz, 3H); *C NMR (100
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MHz, CDCls): & (ppm) 157.7, 144.4, 138.2, 135.3, 129.0, 125.6, 124.6, 124.5, 121.9,
120.9, 119.1, 118.5, 50.1, 20.1.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at
A =254 nm), tr; = 7.7 min (minor), trz = 9.3 min (major).
o (R)-11-ethyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine: (Known
@ compound, see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem.
(R|;-2b Commun. 2011, 47, 7845). Yellow oil, isolated yield 98%, 95% ee;
[a]o® = +23.0 (¢ = 1.0, CHCI3); *H NMR (300 MHz, CDCls): & (ppm) 7.24-7.20 (m,
1H), 7.17-7.12 (m, 2H), 7.08-7.04 (m, 2H), 6.87-6.81 (m, 1H), 6.68-6.63 (m, 1H),
6.57-6.54 (m, 1H), 4.29 (t, J = 7.4 Hz, 1H), 3.99 (s, br, 1H), 2.11-2.03 (m, 2H), 1.01 (t,
J = 7.5 Hz, 3H),; *C NMR (75 MHz, CDCl5): & (ppm) 157.3, 144.1, 137.8, 134.2,
128.9,127.3, 1245, 124.3, 121.8, 121.2, 118.9, 118.7, 59.0, 28.0, 11.6.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column

(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =254 nm), tg; = 7.2 min (minor), trx = 7.9 min (major).

o (R)-11-propyl-10,11-dihydrodibenzol[b,f][1,4]oxazepine:  (Known
@Ng compound, see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem.
(R;i2c Commun. 2011, 47, 7845). Yellow solid, isolated yield 97%, 93% ee;
[a]p?® = +28.9 (c = 1.0, CHCls); *H NMR (400 MHz, CDCls): & (ppm) 7.24-7.04 (m,
5H), 6.86-6.82 (m, 1H), 6.67-6.63 (m, 1H), 6.54 (d, J = 7.6 Hz, 1H), 4.44 (t, J = 7.2
Hz, 1H), 2.06-1.99 (m, 2H), 1.54-1.32 (m, 2H), 0.96 (t, J = 7.6 Hz, 3H); ©°C NMR
(100 MHz, CDCls): & (ppm) 157.4, 144.0, 137.8, 134.4, 128.8, 127.1, 124.5, 124.3,
121.9,121.2, 118.9, 118.6, 56.8, 37.0, 20.2, 14.1.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =254 nm), tr; = 6.9 min (minor), trx = 7.7 min (major).
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o (R)-11-butyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine: (New
@[Ng compound). Yellow solid, isolated yield 93%, 95% ee; [o]p> =
(:)_Zd 17.4 (c = 1.0, CHCL); *H NMR (300 MHz, CDCly): & (ppm)
7.25-7.03 (m, 5H), 6.87-6.82 (m, 1H), 6.69-6.64 (m, 1H), 6.57 (d, J
= 7.8 Hz, 1H), 4.42 (t, J = 7.4 Hz, 1H), 3.89 (s, br, 1H), 2.11-1.96 (m, 2H), 1.47-1.26
(m, 4H), 0.90 (t, J = 6.6 Hz, 3H),; **C NMR (75 MHz, CDCl3): § (ppm) 157.3, 144.1,
137.6, 134.3, 128.9, 127.2, 124.5, 124.3, 121.9, 121.2, 119.1, 118.8, 57.2, 34.5, 29.2,
22.7, 14.2. HRMS-ESI exact mass calcd. for CisHisNS*([M+H]") requires m/z
254.15394, found m/z 254.15403.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column

(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =254 nm), tg; = 6.5 min (minor), tr, = 7.3 min (major).

o (R)-11-isobutyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine: (New
@[N compound). Yellow solid, isolated yield 95%, 98% ee; [a]p®® = -17.4

(,:)_Ze (c = 1.0, CHCI5); *H NMR (300 MHz, CDCl5): § (ppm) 7.25-7.03 (m,
5H), 6.87-6.82 (m, 1H), 6.69-6.64 (m, 1H), 6.52 (d, J = 7.8 Hz, 1H),
455 (t, J = 7.5 Hz, 1H), 3.76 (s, br, 1H), 1.94-1.89 (m, 2H), 1.75-1.64 (m, 1H),
0.97-0.94 (m, 6H); *C NMR (75 MHz, CDCls): & (ppm) 157.5, 143.9, 137.9, 134.6,
128.8, 126.9, 124.5, 124.3, 121.9, 121.2, 118.8, 118.6, 54.6, 43.7, 25.1, 23.1, 22.5.
HRMS-ESI exact mass calcd. for C1sH1sNS*([M+H]") requires m/z 254.15394, found
m/z 254.15466.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column

(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =254 nm), tg1 = 5.8 min (minor), trz = 7.2 min (major).

(R)-11-benzyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine: (Known

Bn

(0]
@[ compound, see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem.
N
A2t Commun. 2011, 47, 7845). white solid, isolated yield 90%, 98% ee;

[a]o® = +70.7 (c = 1.0, CHCIl5); *H NMR (300 MHz, CDCls): & (ppm) 7.31-7.10 (m,
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10H), 6.86-6.81 (m, 1H), 6.72-6.67 (m, 1H), 6.45 (d, J = 7.8 Hz, 1H), 4.58-4.53 (m,
1H), 3.78 (s, br, 1H), 3.46-3.26 (m, 2H); **C NMR (75 MHz, CDCls): & (ppm) 157.2,
144.1, 138.8, 137.3, 133.5, 129.5, 129.2, 128.7, 127.7, 126.7, 124.5, 124.4, 121.9,
121.3,119.3, 119.0, 59.5, 41.6.

The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =254 nm), tr; = 7.9 min (minor), trz = 9.5 min (major).

(R)-4,11-dimethyl-10,11-dihydrodibenzol[b,f][1,4]oxazepine: (Known
o compound, see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem.
@EN Commun. 2011, 47, 7845). Yellow oil, isolated yield 93%, 95% ee;
(R)il*g [a]o?® = +78.6 (c = 1.0, CHCIs); *H NMR (400 MHz, CDCl5): & (ppm)
7.13-7.08 (m, 2H), 7.01-6.97 (m, 2H), 6.83-6.79 (m, 1H), 6.65-6.60 (m, 1H),
6.49-6.47 (m, 1H), 5.04 (q, J = 6.8 Hz, 1H), 3.59 (s, 3H), 2.40 (s, 3H), 1.58 (d, J = 6.8
Hz, 1H); *C NMR (100 MHz, CDCls): & (ppm) 155.8, 143.6, 138.7, 135.4, 130.4,
130.2, 124.6, 124.2,122.7, 122.1, 118.6, 118.3, 49.5, 19.8, 16.3.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column

(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =254 nm), tr1 = 6.1 min (minor), trz = 6.5 min (major).

Br (R)-4-bromo-11-methyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine:
@[Op (Known compound, see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X.
N Zhang, Chem. Commun. 2011, 47, 7845). Yellow oil, isolated yield
(Ry-2h 929, 97% ee: [o]o® = -29.9 (c = 1.0, CHCl3): 'H NMR (400 MHz,
CDCls): & (ppm) 7.49 (d, J = 8.0 Hz, 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.15 (d, J = 7.6 Hz,
1H), 6.98 (t, J = 7.8 Hz, 1H), 6.88 (t, J = 7.6 Hz, 1H), 6.68 (t, J = 7.6 Hz, 1H), 6.53 (d,
J =8.0 Hz, 1H), 5.12 (g, J = 6.8 Hz, 1H), 3.73 (s, br, 1H), 1.64 (d, J = 6.8 Hz, 1H);
13C NMR (100 MHz, CDCls): & (ppm) 154.3, 143.2, 138.2, 137.4, 132.5, 125.6, 125.2,
124.4,122.9, 118.9, 118.1, 115.7, 49.7, 19.8.

The enantiomeric excess was determined by HPLC on a Chiralcel OD-H column
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(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=254 nm), tg; = 9.1 min (major), trx = 10.1 min (minor).

(R)-11-methyl-4-phenyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine:

@( p (Known compound, see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X.

Zhang, Chem. Commun. 2011, 47, 7845). Yellow oil, isolated yield

97%, 96% ee; [a]p® = -89.7 (¢ = 1.0, CHCI3); *H NMR (400 MHz,

CDCly): & (ppm) 7.54-7.52 (m, 2H), 7.47-7.37 (m, 3H), 7.31-7.30 (m, 1H), 7.25-7.15

(m, 2H), 6.80-6.76 (m, 1H), 6.50-6.49 (m, 3H), 5.17 (q, J = 6.8 Hz, 1H), 3.72 (s, br,

1H), 1.68 (d, J = 6.8 Hz, 1H); *C NMR (100 MHz, CDCls): & (ppm) 154.6, 144.0,

138.7, 138.1, 136.4, 135.0, 130.3, 130.1, 128.0, 127.4, 124.6, 124.5, 124.4, 122.2,
118.8, 118.1, 49.8, 19.8.

The enantiomeric excess was determined by HPLC on a Chiralcel OD-H column

(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =254 nm), tr1 = 6.5 min (major), tgz = 7.7 min (minor).

(R)-2,11-dimethyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine:

(0]
@[ (Known compound, see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X.
N Zhang, Chem. Commun. 2011, 47, 7845). Yellow oil, isolated yield
(R)-2j

96%, 95% ee; [o]po” = +49.2 (¢ = 1.0, CHCI3); *H NMR (400 MHz,
CDCl3): 6 (ppm) 7.09-7.01 (m, 4H), 6.86-6.82 (m, 1H), 6.68-6.64 (m, 1H), 6.54-6.52
(m, 1H), 5.03 (g, J = 6.8 Hz, 1H), 3.72 (s, 1H), 2.32 (s, 3H), 1.64 (d, J = 6.8 Hz, 1H);
3C NMR (100 MHz, CDCl3): & (ppm) 155.5, 144.6, 138.3, 134.8, 134.0, 129.3, 125.9,
1245, 121.8, 120.6, 119.0, 118.5, 50.0, 21.1, 20.1.

The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =254 nm), tg1 = 5.5 min (major), tgz = 6.1 min (minor).

o :Q - (R)-2-fluoro-11-methyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine:
N

C[H
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(Known compound, see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem.
Commun. 2011, 47, 7845). Yellow solid, isolated yield 94%, 95% ee; [o]p® = +60.1 (c
= 1.0, CHCI5); *H NMR (400 MHz, CDCls): & (ppm) 7.14-7.07 (m, 2H), 6.94-6.84 (m,
3H), 6.69-6.65 (m, 1H), 6.55-6.53 (m, 1H), 5.07 (g, J = 6.8 Hz, 1H), 3.69 (s, br, 1H),
1.62 (d, J = 6.8 Hz, 1H); **C NMR (100 MHz, CDCls): & (ppm) 159.4 (d, Jicr =
241.0 Hz), 153.7, 144.3, 138.1, 137.1 (d, J3c.r = 7.0 Hz), 124.9, 122.1 (d, J3c.r = 8.0
Hz), 121.8, 119.2, 118.5, 115.0 (d, Joc.r = 23.0 Hz), 112.1 (d, Joc.r = 24.0 Hz), 49.3,
19.6.

The enantiomeric excess was determined by HPLC on a Chiralcel OD-H column
(n-hexane : isopropanol = 90 : 10, flowing rate = 0.8 mL/min, 25 °C, UV detection at

A =254 nm), tr1 = 6.2 min (major), tgz = 7.2 min (minor).

o) . (R)-2-chloro-11-methyl-10,11-dihydrodibenzol[b,f][1,4]oxazepine:
CEN:Q (New compound). Yellow oil, isolated yield 95%, 96% ee; [a]p® =
(:)-2| +77.5 (c = 1.0, CHCl3); 'H NMR (400 MHz, CDCls): & (ppm)
7.22-7.18 (m, 2H), 7.11-7.07 (m, 2H), 6.89-6.85 (m, 1H), 6.70-6.66 (m, 1H), 6.54 (d,
J =8.0 Hz, 1H), 5.03 (g, J = 6.8 Hz, 1H), 3.70 (s, br, 1H), 1.62 (d, J = 6.8 Hz, 1H);
3C NMR (100 MHz, CDCls): & (ppm) 156.1, 144.1, 137.9, 136.9, 129.5, 128.7, 125.6,
124.9, 122.4, 121.8, 119.3, 118.6, 49.7, 19.8. HRMS-ESI exact mass calcd. for
C1sH14NS*([M+H]") requires m/z 246.06802, found m/z 246.06845.
The enantiomeric excess was determined by HPLC on a Chiralcel OD-H column
(n-hexane : isopropanol = 90 : 10, flowing rate = 0.8 mL/min, 25 °C, UV detection at

A =254 nm), tg; = 7.8 min (major), tr, = 9.3 min (minor).

o (R)-8,11-dimethyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine: (New

compound). Yellow oil, isolated yield 93%, 96% ee; [a]p®™ = +14.6

N
H

2 (c = 1.0, CHCIs); *H NMR (400 MHz, CDCl3): § (ppm) 7.25-7.07 (m,

4H), 6.98 (d, J = 8.0 Hz, 1H), 6.46 (d, J = 8.0 Hz, 1H), 6.35 (s, 1H),
5.03 (g, J = 6.8 Hz, 1H), 2.17 (s, 3H), 1.63 (d, J = 6.8 Hz, 1H); *C NMR (100 MHz,
CDCl3): & (ppm) 157.9, 142.5, 137.7, 135.3, 134.2, 128.9, 125.4, 124.5, 121.6, 120.8,
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119.8, 118.9, 50.0, 20.8, 20.1. HRMS-ESI exact mass calcd. for C1sHi4NS*([M+H]")
requires m/z 226.12264, found m/z 226.12300.

The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 90 : 10, flowing rate = 0.8 mL/min, 25 °C, UV detection at

A =254 nm), tr; = 9.7 min (minor), trz = 11.2 min (major).

o (R)-8-chloro-11-methyl-10,11-dihydrodibenzo[b,f][1,4]oxazepine:
CI/CENP (Known compound, see: P. Li, Y. Huang, X. Hu, X.-Q. Dong, X.
(R)_; Zhang, Org. Lett. 2017, 19, 3855). Yellow solid, isolated yield 96%,
97% ee; [a]o™ = +23.5 (c = 1.0, CHCIls); *H NMR (400 MHz, CDCls): & (ppm)
7.28-7.24 (m, 1H), 7.20-7.18 (m, 1H), 7.15-7.10 (m, 2H), 6.99 (d, J = 8.4 Hz, 1H),
6.59-6.56 (m, 1H), 6.49 (s, 1H), 5.03 (g, J = 6.8 Hz, 1H), 3.79 (s, 1H), 1.63 (d, J = 6.8
Hz, 1H); **C NMR (100 MHz, CDCls): & (ppm) 157.5, 142.8, 139.4, 135.0, 129.5,
129.2,125.4, 124.8, 123.0, 120.8, 118.4, 117.5, 49.8, 20.0.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =254 nm), tg; = 7.7 min (minor), trz = 11.6 min (major).

(R)-7-methyl-7,8-dihydrobenzo[b]naphtho[2,1-f][1,4]oxazepine:
o 8 (Known compound, see: P. Li, Y. Huang, X. Hu, X.-Q. Dong, X.
@[ Zhang, Org. Lett. 2017, 19, 3855). Yellow oil, isolated yield 97%,
i 95% ee; [o]o™ = -89.7 (¢ = 1.0, CHCIls); *H NMR (400 MHz,
CDCls): & (ppm) 8.47 (d, J = 8.4 Hz, 1H), 7.82 (d, J = 8.0 Hz, 1H),
7.63-7.47 (m, 3H), 7.36-7.34 (m, 2H), 6.89-6.86 (m, 1H), 6.74-6.70 (m, 1H),
6.60-6.58 (m, 1H), 5.21 (q, J = 6.8 Hz, 1H), 3.76 (s, br, 1H), 1.74 (d, J = 6.8 Hz, 1H);
3C NMR (100 MHz, CDCls): & (ppm) 152.6, 144.4, 138.8, 134.3, 130.2, 127.8, 127.4,
126.4,126.3, 124.8, 124.0, 123.4, 122.2, 122.0, 119.2, 118.9, 50.5, 20.6.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 90 : 10, flowing rate = 0.8 mL/min, 25 °C, UV detection at
A =254 nm), tr; = 12.9 min (major), tg, = 18.9 min (minor).
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o (R)-11-phenyl-10,11-dihydrodibenzol[b,f][1,4]oxazepine: (Known
@[ p compound, see: K. Gao, C.-B. Yu, W. Li, Y.-G. Zhou, X. Zhang, Chem.
i Commun. 2011, 47, 7845). Yellow oil, isolated yield 95%, 62% ee;
o [a]p?® = -15.7 (c = 1.0, CHCl5); *H NMR (400 MHz, CDCls): & (ppm)
7.47-7.35 (m, 5H), 7.31-7.27 (m, 1H), 7.24-7.22 (m, 1H), 7.16-7.13 (m, 1H),
7.09-7.05 (m, 1H), 6.95-6.91 (m, 2H), 6.77-6.73 (m, 1H), 6.69-6.66 (m, 1H), 5.94 (s,
1H), 4.12 (s, br, 1H); °C NMR (100 MHz, CDCls): & (ppm) 157.6, 144.9, 141.2,
138.3, 134.4, 129.3, 128.8, 128.6, 127.8, 127.4, 124.8, 124.3, 122.0, 121.3, 119.6,
118.8, 60.5.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 90 : 10, flowing rate = 0.8 mL/min, 25 °C, UV detection at

A =254 nm), tg1 = 7.0 min (minor), trz = 9.2 min (major).

Procedure B (for dihydrodibenzo[b,f][1,4]thiazepines)

S R S RO |
RL@[ 1.0 mol % (R,R)-Cle RL@[ MS\N/RIU‘BArF
N 1 mL DCM, 50 atm H, N 5 Ph/K/NHz

R! 40°C, 24 h H R’

3 (R)-4
(R,R)-Cle

General procedure: A 30 mL glass-lined stainless-steel reactor equipped with a
magnetic stirrer bar was charged with substrate dibenzo[b,f][1,4]thiazepine (0.2
mmol), Ru-catalyst (R,R)-C1e (0.002 mmol) in 1 mL of DCM under N, atmosphere in
a glove box. The autoclave was closed, and the final pressure of the hydrogen gas was
adjusted to 50 atm after purging the autoclave with hydrogen gas three times. The
reaction mixture was stirred at room temperature for 24 h. Then the hydrogen gas was
carefully released. The conversion was determined by *H NMR spectroscopy of the
crude reaction mixture. The reaction mixture was filtered through a short pad of silica
eluted with EA and PET to give isolated product dihydrodibenzo[b,f][1,4]thiazepine,

and the enantiomeric excess of the product was determined by HPLC with a chiral
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column.

. compound, see: J. Wang, Tetrahedron Lett. 2013, 54, 5956). Colorless
H

(R)-4a oil; isolated yield 98%, 99% ee; [o]p® = -102.4 (c = 0.5, CH,Cl,), [Lit.®

Sp (R)-11-methyl-10,11-dihydrodibenzo[b,f][1,4]thiazepine: (Known

[a]o®® = -87.1 (c 0.48, CHCIl3), 92% ee for R enantiomer]; *H NMR (400 MHz,
CD,Cl,): & (ppm) 7.54 (d, J = 7.6 Hz, 1H), 7.38-7.31 (m, 2H), 7.29-7.25 (m, 1H),
7.14-7.12 (m, 1H), 6.92-6.87 (m, 1H), 6.54-6.51 (m, 1H), 6.35 (d, J = 8.0 Hz, 1H),
6.15-6.12 (m, 1H), 3.74 (s, br, 1H), 1.62-1.60 (m, 3H); **C NMR (100 MHz, CD,Cly):
d (ppm) 147.1, 146.2, 136.7, 132.5, 132.1, 129.2, 128.7, 128.5, 124.5, 118.3, 117.8,
116.0,50.4, 19.7.

The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tg; = 8.6 min (minor), tg, = 9.3 min (major).

@[S@ (R)-11-ethyl-10,11-dihydrodibenzo[b,f][1,4]thiazepine: (Known
N compound, see: J. Wang, Tetrahedron Lett. 2013, 54, 5956). Colorless
(R)-4b

oil; isolated yield 97%, 95% ee; [a]p?® = -40.2 (¢ = 0.5, CH,Cl,); *H
NMR (400 MHz, CD.Cly): & (ppm) 7.54 (d, J = 7.6 Hz, 1H), 7.37-7.33 (m, 1H),
7.27-7.24 (m, 2H), 7.13 (d, J = 7.6 Hz, 1H), 6.92-6.88 (m, 1H), 6.53 (t, J = 7.6 Hz,
1H), 6.38 (d, J = 8.0 Hz, 1H), 5.73 (t, J = 7.2 Hz, 1H), 3.68 (s, br, 1H), 2.15-2.04 (m,
1H), 1.99-1.88 (m, 1H), 1.13 (t, J = 7.2 Hz, 3H) ; *C NMR (100 MHz, CD,Cl,): &
(ppm) 147.2, 145.4, 136.7, 132.4, 132.2, 129.1, 128.6, 128.3, 125.2, 118.3, 118.0,
116.3, 57.3, 26.9, 11.7.
The enantiomeric excess was determined by HPLC on a Chiralpak AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220nm), tr; = 7.4 min (major), trz =8.5 min (minor).

@[88 (R)-11-propyl-10,11-dihydrodibenzo[b,f][1,4]thiazepine: (Known
N
H

(R)-4c
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compound, see: J. Wang, Tetrahedron Lett. 2013, 54, 5956). Colorless oil; isolated
yield 99%, 93% ee; [o]o> = -34.4 (c = 0.5, CH,Cl,); *H NMR (400 MHz, CDCls): &
(ppm) 7.54-7.51 (m, 1H), 7.30-7.28 (m, 1H), 7.23-7.19 (m, 2H), 7.14-7.12 (m, 1H),
6.89-6.85 (m, 1H), 6.54-6.50 (m, 1H), 6.34-6.32 (m, 1H), 5.87-5.84 (m, 1H), 3.59 (s,
br, 1H), 2.00-1.84 (m, 2H), 1.58-1.52 (m, 2H), 1.02 (t, J = 7.2 Hz, 3H); *C NMR
(100 MHz, CDCl5): 6 (ppm) 146.8, 145.3, 136.4, 132.2, 132.1, 128.8, 128.2, 128.1,
124.7,118.2, 117.8, 116.1, 54.7, 35.8, 20.1, 14.2.

The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tgy = 6.2 min (major), trz = 7.7 min (minor).

s (R)-11-butyl-10,11-dihydrodibenzo[b,f][1,4]thiazepine: (New
C[Hg compound). Colorless oil; isolated yield 97%, 91% ee; [o]p® = -30.2

(R)-4d (c = 0.5, CH.Cl,); *H NMR (400 MHz, CD,Cl,): & (ppm) 7.54-7.52
(m, 1H), 7.37-7.23 (m, 3H), 7.13-7.10 (m, 1H), 6.91-6.87 (m, 1H), 6.54-6.50 (M, 1H),
6.38-6.35 (M, 1H), 5.85-5.82 (m, 1H), 3.72 (s, br, 1H), 2.08-201 (m, 1H), 1.93-1.88
(m, 1H), 1.58-1.42 (m, 4H), 0.98-0.95 (m, 3H); *C NMR (100 MHz, CD,Cl,): &
(ppm) 147.2, 145.7, 136.7, 132.4, 132.2, 129.1, 128.6, 128.3, 125.2, 118.3, 117.9,
116.2, 55.4, 33.6, 294, 231, 142. HRMS-ESI exact mass calcd. for
C17H20NS* ([M+H]") requires m/z 270.13110, found m/z 270.13125.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tg1 = 6.8 min (major), trz = 7.8 min (minor).

(R)-11-pentyl-10,11-dihydrodibenzo[b,f][1,4]thiazepine: (Known

@[S compound, see: J. Wang, Tetrahedron Lett. 2013, 54, 5956).
H Colorless oil; isolated yield 98%, 90% ee; [o]p® = -29.5 (¢ = 0.5,
e CH.Cl,); *H NMR (300 MHz, CDCl3): § (ppm) 7.55-7.52 (m, 1H),
7.38-7.23 (m, 3H), 7.13-7.10 (m, 1H), 6.92-6.87 (m, 1H), 6.55-6.50 (m, 2H),

6.38-6.35 (m, 1H), 5.86-5.83 (m, 1H), 3.72 (d, J = 4.8 Hz, 1H), 2.06-1.88 (m, 2H),
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1.59-1.35 (m, 6H), 0.93 (t, J = 6.9 Hz, 3H); *C NMR (125 MHz, CDCls): & (ppm)
146.8, 145.4, 136.5, 132.2, 132.1, 128.8, 128.2, 128.0, 124.7, 118.3, 117.8, 116.3,
55.2, 33.8, 32.0, 26.7, 22.7, 14.2.

The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tgy = 5.5 min (major), trz = 6.2 min (minor).

. O (R)-11-phenethyl-10,11-dihydrodibenzo[b,f][1,4]thiazepine:
@( (Known compound, see: J. Wang, Tetrahedron Lett. 2013, 54,
i 5956). Colorless oil; isolated yield 97%, 85% ee; [a]p> = -14.6
(R4t O (c = 0.5, CH,CL); *H NMR (400 MHz, CDCly): & (ppm)
7.54-751 (m, 1H), 7.32-7.27 (m, 3H), 7.23-7.19 (m, 5H), 7.15-7.13 (m, 1H),
6.90-6.86 (m, 1H), 6.56-6.52 (m, 1H), 6.32-6.30 (m, 1H), 5.83-5.79 (m, 1H), 3.62 (s,
1H), 2.90-2.78 (m, 2H), 2.41-2.31 (m, 1H), 2.26-2.17 (m, 1H); *C NMR (100 MHz,
CDCls): & (ppm) 146.5, 144.9, 141.6, 136.3, 132.2, 132.2, 128.8, 128.7, 128.6, 128.2,
128.2,126.3, 124.9, 118.4, 118.1, 116.4, 55.1, 35.6, 33.3.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tg1 = 9.1 min (major), trz = 9.9 min (minor).

s (R)-8,11-dimethyl-10,11-dihydrodibenzolb,f][1,4]thiazepine:
/@EHP (New compound). Light yellow oil; isolated yield 98%, 99% ee;
(R)-4g [a]p? = -127.3 (c = 0.5, CH,Cl,); *H NMR (400 MHz, CD,Cly): &
(ppm) 7.52 (d, J =7.6 Hz, 1H), 7.37-7.30 (M, 2H), 7.27-7.23 (m, 1H), 7.01 (d, J =8.0
Hz, 1H), 6.36 (d, J =7.6 Hz, 1H), 6.18 (s, 1H), 6.11 (q, J =6.6 Hz, 1H), 3.67 (s, 1H),
2.12 (s, 3H), 1.60 (d, J =6.8 Hz, 3H); *C NMR (100 MHz, CD,Cl,): § (ppm) 146.8,
146.2, 138.8, 137.0, 132.5, 132.0, 129.1, 128.4, 124.5, 119.4, 118.3, 112.8, 50.3, 21.0,
19.8. HRMS-ESI exact mass calcd. for C15H1sNS™([M+H]") requires m/z 242.09980,
found m/z 242.09985.

The enantiomeric excess was determined by HPLC on a Chiralcel OJ-H column
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(n-hexane : isopropanol = 70 : 30, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =220 nm), tg; = 19.5 min (major), tg, = 23.2 min (minor).

S (R)-7,11-dimethyl-10,11-dihydrodibenzo[b,f][1,4]thiazepine:
\C[Hp (Known compound, see: J. Wang, Tetrahedron Lett. 2013, 54,
(R)-4h 5956). Light yellow oil; isolated yield 97%, 99% ee; [a]p> = -17.4
(c = 0.5, CH,Cl,); *H NMR (400 MHz, CD,Cl,): & (ppm) 7.52 (d, J =7.6 Hz, 1H),
7.36-7.23 (m, 3H), 6.96 (s, 1H), 6.72 (d, J =8.4 Hz, 1H), 6.29 (d, J =8.0 Hz, 1H), 6.03
(9, J =6.8 Hz, 1H), 3.64 (s, 1H), 2.13 (s, 3H), 1.59 (d, J =6.8 Hz, 3H); *C NMR (100
MHz, CD,Cl,): 6 (ppm) 146.2, 144.6, 136.6, 132.6, 132.0, 129.4, 129.1, 128.4, 128.0,
124.7,118.1, 116.2, 50.6, 20.1, 19.9.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tg; = 10.1 min (major), tr, = 11.9 min (minor).

(R)-4,11-dimethyl-10,11-dihydrodibenzo[b,f][1,4]thiazepine:

@[S:@ (Known compound, see: J. Wang, Tetrahedron Lett. 2013, 54, 5956).
N
H

Light yellow oil; isolated yield 99%, 98% ee; [a]p® = -295.4 (c =
R4 0.5, CH,Cl,); 'H NMR (400 MHz, CDCls): & (ppm) 7.23-7.11 (m,
4H), 6.89-6.85 (M, 1H), 6.49 (t, J = 7.4 Hz, 1H), 6.32-6.28 (m, 2H), 3.58 (s, 1H), 2.53
(s, 3H), 1.57 (d, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCl5): & (ppm) 147.1, 146.0,
139.9, 136.4, 133.3, 129.9, 128.6, 128.2, 121.6, 117.9, 117.3, 115.4, 50.0, 21.6, 20.0.
The enantiomeric excess was determined by HPLC on a Chiralcel OD-H column
(n-hexane : isopropanol = 70 : 30, flowing rate = 0.7 mL/min, 25 °C, UV detection at
A =220 nm), tg1 = 6.5 min (minor), trx = 7.7 min (major).

s (R)-2,11-dimethyl-10,11-dihydrodibenzo[b,f][1,4]thiazepine:
N (Known compound, see: J. Wang, Tetrahedron Lett. 2013, 54,
H

X

(c = 0.5, CH,Cl); *H NMR (400 MHz, CD,Cl,): & (ppm) 7.41 (d, J =7.6 Hz, 1H),

R)-4i 5956). Light yellow oil; isolated yield 97%, 99% ee; [a]p? = -54.2
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7.14-7.07 (m, 3H), 6.88 (t, J =7.6 Hz, 1H), 6.50 (t, J =7.4 Hz, 1H), 6.33 (d, J =8.4 Hz,
1H), 6.13 (g, J = 6.6 Hz, 1H), 3.70 (s, 1H), 2.36 (s, 3H), 1.59 (d, J =6.8 Hz, 3H); ©°C
NMR (100 MHz, CD.Cl,): & (ppm) 147.1, 145.9, 136.4, 133.2, 132.4, 132.0, 129.0,
128.6, 125.3, 118.2, 117.7, 116.3, 50.2, 21.6, 16.7.

The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tgy = 7.6 min (minor), tg, = 8.0 min (major).

s - (R)-2-fluoro-11-methyl-10,11-dihydrodibenzo[b,f][1,4]thiazepi
@[Np ne: (Known compound, see: J. Wang, Tetrahedron Lett. 2013, 54,
(R4 5956). Yellow oil: isolated yield 97%, 95% ee; [a]o®® = -75.2 (c =
0.5, CH,Cl); *H NMR (400 MHz, CD,Cl,): & (ppm) 7.56-7.52 (m, 1H), 7.14-7.12 (m,
1H), 7.07-7.04 (m, 1H), 7.00-6.95 (m, 1H), 6.93-6.89 (m, 1H), 6.53 (t, J = 7.4 Hz,
1H), 6.35 (d, J =8.0 Hz, 1H), 6.15 (q, J =6.8 Hz, 1H), 3.69 (s, 1H), 1.58 (d, J = 6.8 Hz,
3H); *C NMR (100 MHz, CD,Cl,): & (ppm) 163.5 (d, Jc.r = 246.0 Hz), 148.6 (d, Jc.r
=7.0 Hz), 146.8, 134.5 (d, Jc.r = 8.0 Hz), 132.5, 131.8 (d, Jc.r = 3.0 Hz), 128.9, 118.4,
117.7, 115.7, 115.1 (d, Je.r = 22.0 Hz), 112.0 (d, Jc.r = 22.0 Hz), 50.1 (d, Jc.r = 1.0
Hz), 19.5.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A
=220 nm), tgy = 6.7 min (major), trz = 8.7 min (minor).

s (R)-2-chloro-11-methyl-10,11-dihydrodibenzo[b,f][1,4]thiazepi
Cl

\ g ne: (Known compound, see: J. Wang, Tetrahedron Lett. 2013, 54,

H

(X
Rl 5956). Light yellow oil; isolated yield 96%, 96% ee; [a]p®> = -50.4

(c = 0.5, CHzCl,); *H NMR (400 MHz, CD,Cl): & (ppm) 7.48 (d,

J =8.4 Hz, 1H), 7.30 (d, J =2.4 Hz, 1H), 7.26-7.23 (m, 1H), 7.12-7.10 (m, 1H),
6.93-6.88 (m, 1H), , 6.55-6.51 (M, 1H), 6.37-6.35 (m, 1H), 6.11 (q, J = 7.0 Hz, 1H),
3.77 (s, 1H), 1.59 (d, J =6.8 Hz, 3H); **C NMR (100 MHz, CD,Cl,): 5 (ppm) 147.8,
146.8, 135.0, 134.9, 133.4, 132.5, 128.9, 128.4, 125.0, 118.6, 117.8, 115.4, 50.3, 19.6.

S31



The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tr1 = 6.9 min (major), trz = 8.8 min (minor).

Procedure C (for dihydrodibenzo[b,e]azepines)

1 mL DCM, 50 atm H,
N 40°C, 24 h ”

O R 1.0 mol % (R,R)-C8¢ O R TS\ ’R:U"BArF
¥ O _ ® O e
R’ R Ph
5 (S)-6 ! (R,R)-C8e
General procedure: A 30 mL glass-lined stainless-steel reactor equipped with a
magnetic stirrer bar was charged with substrate dibenzo[b,e]azepine (0.2 mmol),
Ru-catalyst (R,R)-C8e (0.002 mmol) in 1 mL of DCM under N, atmosphere in a glove
box. The autoclave was closed, and the final pressure of the hydrogen gas was
adjusted to 50 atm after purging the autoclave with hydrogen gas three times. The
reaction mixture was stirred at room temperature for 24 h. Then the hydrogen gas was
carefully released. The conversion was determined by *H NMR spectroscopy of the
crude reaction mixture. The reaction mixture was filtered through a short pad of silica
eluted with EA and PET to give isolated product dihydrodibenzo[b,e]azepine, and the

enantiomeric excess of the product was determined by HPLC with a chiral column.

(S)-6-methyl-6,11-dihydro-5H-dibenzo[b,e]azepine: (Known
O N~ compound, see: P. Li, Y. Huang, X. Hu, X.-Q. Dong, X. Zhang, Org.
H ~

(S)-6a Lett. 2017, 19, 3855). Yellow oil, isolated yield 93%, 87% ee; [a]p?® =
-36.3 (¢ =1.0, CHCly), [Lit.* [a]p® = -30.0 (c = 0.4, CHCls), 97% ee for S enantiomer];
'H NMR (300 MHz, CDCl3): & (ppm) 7.22-7.21 (m, 4H), 6.98-6.90 (m, 2H),
6.62-6.57 (m, 1H), 6.40 (d, J = 8.1 Hz, 1H), 5.20 (q, J = 6.6 Hz, 1H), 4.81 (d, J = 15.0
Hz, 1H), 3.57-3.52 (m, 2H), 1.60 (d, J = 6.6 Hz, 3H); **C NMR (75 MHz, CDCls): &
(ppm) 145.7, 140.4, 139.7, 130.5, 128.2, 127.7, 127.6, 127.1, 123.7, 123.1, 118.2,
117.3, 49.8, 40.0, 20.2.

S32



The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tg; = 6.8 min (minor), tg, = 8.9 min (major).

O (S)-6-ethyl-6,11-dihydro-5H-dibenzol[b,e]azepine: (Known
compound, see: P. Li, Y. Huang, X. Hu, X.-Q. Dong, X. Zhang, Org.
(e Lett. 2017, 19, 3855). Yellow oil, isolated yield 95%, 88% ee; [o]o2® =
-116.6 (c =1.0, CHCI5); *H NMR (400 MHz, CDCls): & (ppm) 7.25-7.16 (m, 4H),
7.01-6.92 (m, 2H), 6.61 (t, J = 7.2 Hz, 1H), 6.45 (d, J = 7.6 Hz, 1H), 4.81-4.77 (m,
1H), 4.63 (d, J = 15.2 Hz, 1H), 3.71 (d, J = 15.2 Hz, 1H), 3.64 (s, 1H), 2.12-2.03 (m,
1H), 1.96-1.85 (m, 1H), 1.14 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCls): &
(ppm) 145.8, 139.7, 139.7, 130.4, 128.4, 127.6, 127.6, 127.0, 124.7, 123.8, 118.3,
117.6,57.1,40.1, 27.7, 11.5.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column

(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tg; = 6.2 min (minor), tg, = 7.6 min (major).

(S)-6-propyl-6,11-dihydro-5H-dibenzo[b,e]azepine: (New
O N compound). Yellow solid, isolated yield 96%, 90% ee; [a]p?* = -108.4
(S)-6c (c =1.0, CHCI3); *H NMR (400 MHz, CDCl5): & (ppm) 7.24-7.16 (m,
4H), 7.01-6.91 (m, 2H), 6.60 (t, J = 7.4 Hz, 1H), 6.42 (d, J = 8.0 Hz, 1H), 4.91-4.88
(m, 1H), 4.66 (d, J = 15.2 Hz, 1H), 3.68 (d, J = 15.2 Hz, 1H), 3.62 (s, 1H), 2.01-1.98
(m, 1H), 1.89-1.86 (m, 1H), 1.62-1.54 (m, 2H), 1.03 (t, J = 7.2 Hz, 3H); *C NMR
(100 MHz, CDCls): 6 (ppm) 145.8, 139.9, 139.7, 130.5, 128.4, 127.6, 127.6, 127.0,
1245, 123.5, 118.2, 117.5, 54.9, 40.1, 36.8, 20.0, 14.3. HRMS-ESI exact mass calcd.
for C17HooN*([M+H]") requires m/z 238.15903, found m/z 238.15904.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column

(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tg; = 6.6 min (minor), tg, = 7.9 min (major).

S33



O (S)-6-butyl-6,11-dihydro-5H-dibenzo[b,e]azepine: (New
( \ j compound). Yellow oil, isolated yield 95%, 88% ee; [0]o™ = -94.6
(S)-6d (c =1.0, CHCl3); *H NMR (400 MHz, CDCl3): & (ppm) 7.23-7.16
(m, 4H), 7.00-6.91 (m, 2H), 6.60 (t, J = 7.2 Hz, 1H), 6.42 (d, J = 8.0 Hz, 1H),
4.89-4.86 (m, 1H), 4.66 (d, J = 15.2 Hz, 1H), 3.68 (d, J = 14.8 Hz, 1H), 3.63 (s, 1H),
2.04-2.01 (m, 1H), 1.90-1.86 (m, 1H), 1.56-1.40 (m, 4H), 0.95 (t, J = 7.4 Hz, 3H); °C
NMR (100 MHz, CDCls): & (ppm) 145.8, 139.9, 139.7, 130.4, 128.4, 127.6, 127.5,
127.0, 124.5, 123.5, 118.2, 117.5, 55.2, 40.1, 34.3, 29.0, 22.9, 14.2. HRMS-ESI exact
mass calcd. for C1gH»,N*([M+H]") requires m/z 252.17468, found m/z 252.17474.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tg; = 6.0 min (minor), tg, = 7.2 min (major).

(S)-6-pentyl-6,11-dihydro-5H-dibenzo[b,e]azepine: (New

compound). Yellow oil, isolated yield 98%, 92% ee; [a]o®® =
N ‘

(SH)_Ge T\~ 760 (c = 10, CHCly); 'H NMR (400 MHz, CDCl): & (ppm)
7.23-7.16 (m, 4H), 7.00-6.91 (m, 2H), 6.62-6.58 (m, 1H), 6.43 (d,
J = 7.6 Hz, 1H), 4.89-4.86 (m, 1H), 4.66 (d, J = 14.8 Hz, 1H), 3.68 (d, J = 14.8 Hz,
1H), 2.03-1.82 (m, 2H), 1.56-1.37 (m, 6H), 0.91 (s, 3H); *C NMR (100 MHz,
CDClj): & (ppm) 145.8, 139.9, 139.7, 130.4, 128.4, 127.6, 127.5, 127.0, 124.5, 123.5,
118.2,117.5, 55.2, 40.1, 34.6, 32.0, 26.6, 22.8, 14.2. HRMS-ESI exact mass calcd. for
C1oH24N*([M+H]") requires m/z 266.19033, found m/z 266.19040.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column

(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =254 nm), tr1 = 6.3 min (minor), trx = 7.0 min (major).

O (S)-6-isobutyl-6,11-dihydro-5H-dibenzo[b,e]azepine: (New
compound). Yellow oil, isolated yield 94%, 94% ee; [a]p® = -122.7

(SH)_G;% (c = 1.0, CHCls); *H NMR (400 MHz, CDCls): & (ppm) 7.22-7.16 (m,
4H), 7.00 (d, J = 7.6 Hz, 1H),, 6.95-6.91 (m, 1H), 6.62-6.59 (m, 1H), 6.43 (d, J = 7.6
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Hz, 1H), 5.01-4.98 (m, 1H), 4.73 (d, J = 15.2 Hz, 1H), 3.66 (d, J = 15.2 Hz, 1H),
1.93-1.78 (m, 3H), 1.03-1.01 (m, 6H); 3C NMR (100 MHz, CDCls): & (ppm) 145.5,
140.0, 139.7, 130.6, 128.4, 127.6, 127.0, 124.3, 123.2, 118.3, 117.6, 52.6, 43.5, 40.2,
24.9, 23.5, 22.4. HRMS-ESI exact mass calcd. for CigHooN*([M+H]") requires m/z
252.17468, found m/z 252.17479.

The enantiomeric excess was determined by HPLC on a Chiralcel OD-H column
(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =254 nm), tg; = 4.9 min (minor), tr, = 5.3 min (major).

O (S)-6-benzyl-6,11-dihydro-5H-dibenzo[b,e]azepine: (New
‘ j compound). Yellow oil, isolated yield 98%, 91% ee; [o]p> = -105.2 (c
(S)60 =1.0, CHCls); *H NMR (400 MHz, CDCls): & (ppm) 7.37-7.19 (m,
9H), 7.01 (d, J = 7.2 Hz, 1H), 6.90-6.88 (m, 2H), 6.65-6.63 (m, 1H), 6.36 (d, J = 8.0
Hz, 1H), 5.14 (dd, J; = 22.2 Hz, J, = 4.0 Hz, 1H), 4.50 (d, J = 15.2 Hz, 1H), 3.87 (d, J
= 14.8 Hz, 1H), 3.36-3.32 (m, 1H), 3.18-3.12 (m, 1H); **C NMR (100 MHz, CDCls):
d (ppm) 145.7, 139.5, 139.5, 138.6, 130.1, 129.4, 128.9, 128.7, 127.8, 127.5, 127.1,
126.9, 125.7, 125.3, 119.0, 118.2, 57.4, 42.0, 40.1. HRMS-ESI exact mass calcd. for
Co1HaoN*([M+H]") requires m/z 286.15903, found m/z 286.15917.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=220 nm), tgy = 7.2 min (minor), tg, = 8.3 min (major).

O (S)-3-chloro-6-methyl-6,11-dihydro-5H-dibenzo[b,e]azepine:
c:| (Known compound, see: P. Li, Y. Huang, X. Hu, X.-Q. Dong, X.
(S):h ’ Zhang, Org. Lett. 2017, 19, 3855). Yellow solid, isolated yield
98%, 84% ee; [a]p®® = -16.2 (c =1.0, CHCIs); *H NMR (400 MHz, CDCls): & (ppm)
7.27-7.20 (m, 4H), 6.88 (d, J = 8.0 Hz, 1H), 6.53 (d, J = 8.0 Hz, 1H), 6.36 (S, 1H),
5.20 (d, J = 6.8 Hz, 1H), 4.75 (d, J = 14.8, Hz, 1H), 3.48 (d, J = 15.2 Hz, 1H), 1.60 (d,
J = 6.8 Hz, 1H); °C NMR (100 MHz, CDCl5): & (ppm) 146.6, 139.9, 139.3, 132.8,
131.5,128.1, 128.0, 127.3, 127.1, 123.6, 121.1, 117.8, 116.5, 49.5, 39.4, 19.9.
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The enantiomeric excess was determined by HPLC on a Chiralcel AS-H column
(n-hexane : isopropanol = 95 : 5, flowing rate = 1.0 mL/min, 25 °C, UV detection at A

=254 nm), tr1 = 9.7 min (major), trz = 10.8 min (minor).

O (S)-8-isopropyl-6-methyl-6,11-dihydro-5H-dibenzo[b,e]azepine:
(Known compound, see: P. Li, Y. Huang, X. Hu, X.-Q. Dong, X.
(S):i ’ Zhang, Org. Lett. 2017, 19, 3855). Yellow oil, isolated yield 98%,
76% ee; [o]o® = -69.2 (¢ = 1.0, CHCIs); *H NMR (400 MHz, CDCls): & (ppm)
7.15-7.13 (m, 1H), 7.07-7.06 (m, 2H), 6.99 (d, J = 7.2 Hz, 1H), 6.94-6.91 (m, 1H),
6.62-6.58 (m, 1H), 6.43 (d, J = 8.0 Hz, 1H), 5.18 (d, J = 6.4 Hz, 1H), 4.76 (d, J = 11.2
Hz, 1H), 3.55 (d, J = 11.2 Hz, 1H), 2.89-2.84 (m, 1H), 1.62 (d, J = 6.4 Hz, 3H),
1.23-1.22 (m, 6H); *C NMR (100 MHz, CDCl5): 5 (ppm) 147.6, 145.6, 140.2, 137.0,
130.4, 128.3, 127.5, 125.4, 123.7, 122.1, 118.4, 117.5, 118.2, 50.1, 39.6, 34.2, 24.3,
24.2, 20.3.
The enantiomeric excess was determined by HPLC on a Chiralcel AD-H column

(n-hexane : isopropanol = 90 : 10, flowing rate = 1.0 mL/min, 25 °C, UV detection at

A =254 nm), tr1 = 6.9 min (minor), trz = 7.4 min (major).
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8009.615 Hz
0.1B3399 Hz
5.4525952 sec
209.0%

83.200 usec

6.50 usec
297.6 K

1.00000000 sec

300.1318534 MHz

8.00 usec
18.00000000 W

Processing parameters

65536
300.1300096 MHz
EM

0
0.30 Hz

0
1.00

Current Data Parameters

NAME
EXPNC
PROCHNO

NOC!
CPDPRG [2
PCPD2
PLWZ
PLW12
PLW13

S00M

Fl
1

20211104
3.16

spect
$ mm DUL 13¢-1

29pg30
65536
cpC13
1024

4
18028.846
0.550197
1.8175317
209.09
27.733
6.50

293.6
2.00000000
0.03000000
1.89999993

1
75.4752549
13¢

1.00
195.00000000

300.1312005
1H

waltzlé
90.00
14.00000000
0.17284000

- Acquisition Parameters

h

Hz
Hz
sec

usec
usec
K
sec
sec
sec

MHz

usec

=

MHz

usec
W
W

0.14000000 W

- Processing parameters

32768
75.46773%0 MHz
EM

L]
1.00 Hz
Q

1.40



h

Hz
Hz
sec
usec
usec
®
sec

MHz

usec
W

MHz

Hz

M@ ALY NA @S Mo N® A O ™ oW oW MO 0Oy @
=] W MmO DD~ 000 = Mo O Do — @O R L s e S I Y
MO MMM NN A AAAAAAAA DD e e R GRS S Current Data Parameters
0= [~ [~ [~ [~ [= (= [~ = [~ 0= 0= [~ [~ = [~ [~ [~ [~ [~ [~ 0~~~ SIS I ] —H A O Eigﬁo SOM:
WW w/ N/ A/ EROCHO 1
F2 - Aoquisition Parameters
Date_ 20211106
Time 12.40
(0] INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPRCG 2zg30
0 65536
— SOLVENT cDels
N Hs 16
DS 2
SWH 5009.615
1c FIDRES 0.183399
Jite] 5.45253952
RG 56.57
oW §3.200
DE 6.50
TE 297.8
D1 1.00000000
D0 1
5FO1 300.1318534
NUCL 18
Pl .00
PLW1 18.00000000
F2 - Processing parameters
51 65536
SF 300.1300190
WDW EM
S5B 0
LB 0.30
GB 0
PC 1.00
1 b J
T T T T T T T T T T
10 9 8 7 6 5 a 3 2 1 ppm
5(3|6 {8] g 5
ol o o «
D A s S S . Current Data Parameters
R e e e e - e HAME S00M
O 4 NONOE=NNOoOo - - EXPNO 5
-~ O T M N ~ r~ (3] o m PROCHNO 1
— L I B B B e B B B B B 0~~~ =r o
| | \ N‘M W | | | F2 - Acquisition Parameters
Date_ 20211107
Time 17.41 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG Zqpg30
(0] 65636
coels
1024
4
— 18028.846 Hz
N 0.550197 Hz
1.8175317 sec
209.09
27.733 usec
1c 5.50 usec
297.5 K
2.00000000 sec
0.03000000 sec
1.89999993 sec
1
75.4752949 MHz
13
11.00 usec
195.00000000 W
300.1312005 MHz
HOC2 1H
CPDPRG[2 waltzl6
PCED2 90.00 usec
PLWZ2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
- Processing parameters
75.4677496 MHz
EM
Q
1.00 Hz
Q
1.40
g I !
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S40



[ AN s N e e R BT o el B T e
THADNAODDN OO A O DT
e e B B B I B B I R A e I I I B |
[ o o e e i

L‘&hk=Es;5sﬁ%ﬁsgiég;éiéigas*;éﬁd.J

1d

Ol = OO O W0 = O D o

W A0 m @Oy o DD Ty

L SR CRGRT ISR S I )
o] = o~ — — — OO

o -

T
10 9 8 7 5 a4 3 2 1 ppm
/&1 g &8 |8
] ki - -l o
© o HBO MO W DO N
— w00 30 [s=JANeRy o} L)} oo
. . - - - - - - - - - - uy o~ - uw o
— ~ NON®»OMSSW! DO o LR »
o~ AVeRENTa B 4 A TS o o e o B ot B ot -~ - \D (3] =
RSN (I
(0]
N/
1d
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S41

Current Data Parameters
NAME 500M

EXPNO 7
FROCNO 1

F2 - Requisition Parameters
20220120
0.34 h
spect
5 mm DUL 13C-1

6009.615
0.18339%

Hez
Hez
sec

usec
usec
K
sec

MRz
00 usec
18.00000000 W

Processing parameters
65536

300.1300073 MHz
B

Current Data Parameters

NAME S00M
EXPNC a
PROCHNO 1

- Acquisition Parameters
20220120
0.51 h

spect
5 o DUL 130-1
29pg30

65536

cpC13

20

4
18028.846
0.550197
1.8175317
209.09
27.733 usec
6.50 usec
237.2 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

Hz
Hz
sec

1

75.47525949 MHz
13¢

1.00

195.00000000

300.1312005

1H

waltzlé

90.00 usec
14.00000000 W
0.17284000 W
0.14000000 W

usec

=

MHz

2 - Processing parameters
32768
75.4677420 MHz
EM
]
1.00 Hz
Q

1.40



o
oM AN omoO O W NO @M oW ™M (=]
DA mOD T OO~ NN MO A~ NO 00 O <
R RS RS R S T I e | DO OO OO0NNO 0 . Current Data Parameters
= ‘
e e e e l a UL I T = O 1 E;[;EO soom
'NW" \W {/ ‘ PROCHO 1

F2 - Acquisition Parameters

Date_ 20220107
Time 0.30 h
(0] INSTRUM spect

PROBHD 5 mem DUL 13C-1
PULPROG 2930
D 65536
SOLVENT CDC13
= NS 16

2
6009.615 Hz
1e 0.183399 Hz
AQ 5.4525952 sec
RG 142.81
bW £3.200 usec
DE 6.50 usec
TE 298.3 K
Dl 1.00000000 sec
100
SFol 300.1318534 MHz
NuC1 1
Pl 8.00 usec
PLU1 18.00000000 W
F2 - Processing parameters
sI 65536
SF 300.1300112 MHz
Wou EM
S5B [}
LB 0.30 Hz
GB a
FC 1.00
(S A ] L_ o
T T T T T T T T T T T
10 9 8 7 6 5 a4 3 2 1 ppm
32 s f&d s
ol - - ©
N oo ) ~ o~
T R oEslIdnunsg - - P Current Data Parameters
O = 1 © HAME S00M
O 4 NON®B-ONOOo - - EXPNO 10
IS B I I I RS I ISt Rt =~ 0 ) ~ oy PROCHO 1
e R xR K Rl e < ISR
‘ | \ ‘\‘\ /%/ \V ‘ | | F2 - Acquisiticon Parameters
Date_ 20220107
Time 0.54 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG Zqpg30
65536
coels
(0] 252
4
18028.846 Hz
0.550197 Hz
_ 1.8175317 sec
N 209.09
27.733 usec
5.50 usec
1e 298.3 K
2.00000000 sec
0.03000000 sec
1.89999993 sec
1
75.4752949 MHz
13
11.00 usec
195.00000000 W
300.1312005 MHz
HOC2 1H
CPDPRG[2 waltzl6
PCED2 90.00 usec
PLWZ2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
- Processing parameters
75.4677409 MHz
EM
Q
1.00 Hz
Q
1.40
-
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S42



Current Data Parameters

NAME 500M
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters

Date_ 20211214
Time 15.25 h
INS spect
PROEE 5 mm DUL 13C-1
BULPROG zg30
D 65536
SOLVENT cpe1s
NS 16

2

8009.615 Hz
0.1B3399 Hz
5.4525952 sec
209.0%

83.200 usec
6.50 usec

298.2 K
1.00000000 sec

300.1318534 MHz
H

8.00 usec
18.00000000 W

Processing parameters
65536

300.1300080 MHz
EM
[}

0.30 Hz

0
1.00

Current Data Parameters

NAME S00M
EXPNC 12
PROCHNO 1

- Acquisition Parameters
20211229
13.41 h

spect
5 o DUL 130-1
29pg30

65536

cpC13

40

=}
SO A 0 VA D O W) W00 0D O @G M D W =}
NNV MONOEVOTONEEOIWNWMA D =}
FEFOMO NN NN NN A A A A A A O O M -
A A o
Il ol [ e e el el ot [ e L [l e
N=
Bn
. [ .
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
b 8
||l o
WO N~ OO®M o N NmN o
WINWOWT= R0 MmN 00 o®e o m o
S s & s 8 s s s &8 8 s ® A o~ P
O ANOENO®O®O®M -0 oo PR .
Tt I I S I B A o o B e e e S ] A0 o
A o A A o A e o e e e e <t
—
N
Bn
1f
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S43

4
18028.846
0.550197
1.8175317
209.09
27.733
6.50

298.2
2.00000000
0.03000000
1.89999993

1
75.4752549
13¢

1.00
195.00000000
300.1312005
1H

waltzlé
90.00
14.00000000
0.17284000
0.14000000

Hz
Hz
sec

usec
usec
K
sec
sec
sec

MHz

usec

=

MHz

usec
W
W
W

2 - Processing parameters

32768
75.4677503
EM

L]

1.00

Q

1.40

MHz

Hz



2

2
7,241
7.158

T.1386
7.127
T.072
7.053

g
]

7038

—2.5
T2.471

19
i | |
T T T T T T T T T
10 9 8 7 6 5 a 3 2 ppm
a(zlz als
o ||~ oled
[ B A B A B L S B B e B e B
W WFTFONAN A N0 D M~ O = 0 5
. . P P ot o 0 w0 ==
M~ WM N DWW s . A
AUe TS INTS RS JR s s T4 s e BN EFen et B aN e Bat | -~ D - o
L e B e e I B e B B B B B B | o~~~ o™ —
(0]
_
19
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S44

Current Data Parameters

NAME 500M

EXPNO 13

PROCNO 1

F2 - Acquisition Parameters

Date_ 20230202

Time 10.37 h

TNSTRUM spect

PROBHD 5 mm PABBO BB/

PULPRCG zg30

0 32768

SOLVENT CDC13

NS 18

DS 0

SWH 8012.820 Hz

FIDRES 0.483064 Hz

0 2.0447233 sec
65.71

52.400 usec
6.50 usec
298.0 K
2.00000000 sec
1

400.2424716 MHz
18
14.30 usec
12.00000000 W
Processing parameters
65536
400.24001768 MHz
EM
0
0.30 Hz
0

1.00

Current Data Parameters

HAME 500M
EXPHNO 14
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230202
Time 10.38 h
INSTRUM

PROBHD

PULEROG

24038.461 Hz
0.7335%6 Hz
1.36314838 sec
206.33

20.800 usec
6.50 usec
298.1 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
100.6504916 MHZ
13C
10.00 usec
54.00000000 W
400.2416010 Moz
1H
waltzlé
90.00 usec
12.00000000 W
0.30294999 W
0.24532000 W

F2 - Processing parameters

SI 32768

SF 100.6404220 MHZ
WDW EM

S5B 0

LB 1.00 Hz
GB ]

PC 1.40



7.680

[
7.43%9
7.430

T.426

7.416
7.394
3

7.285
7.27

7.259
20

92
84

7.

7.179
7.170

7.089
7.06%

7.049

e\

Br

2.636

1h
U J J__Ji___h Nl
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
588155 8
=20 08 o o (=] L]
-~ @D n o o Wm
™ [TolNe RN ol ol T B BT RN T e Bl e ] - M~ \o = I
. L R R TR = o ® o0
o MO O WO MO ) . . . .
N MR RS R A R R ] ~ \0 —~
RIS i
Br
(0]
N=
1h
SRS NP MH} & . N AP
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S45

Current Data Parameters

NAME 500M
EXPNC 244
PROCNO 1
F2 - Requisition Parame

20221115
16.42

spect
5 mm PAEBO BE/

B01z.820
0.489064
2.0447233
206.33

2.00000000
1

400.2424716
1H

14.30
12.00000000

F2z - Processing parame

5T 65536
SF 400.2400103
WowW EM
S5B 0
LB 0.30
GB 0
PC 1.00

Current Data Parameters

NAME S00M
EXPNC 265
PROCHNO 1

20221115
23,13

spect
5 o BABBO BB/
29pg30

65536

cpC13

1024

4
24038.461
0.733596
1.36314388
206.33
20.800
6.50

298.0
2.00000000
0.03000000
1.89999993

1
100.6504916
13¢

10.00
54.00000000
400.2416010

1H
waltzlé

90.00
12.00000000

0.30294999
0.24533000

ers

h

298.0 K

Hz

- Acquisition Parameters

h

Hz

sec

usec
usec
K
sec
sec
sec

MHz

usec
W
MHz

usec
W
W
W

2 - Processing parameters

32768
100.6404150
EM

L]

1.00

Q

1.40

MHz

Hz



=}
g A NN N S DWW OGS oW o — =1

L e i T R B T =~ N w =]

ML TOCANANN A O CR DD MO o - Current Data Parameters
e e T T A . = . 5

[ e e N e e e e e T e e el s e Ve Rt Ve V=] o | NAME "3‘“"'

EXPNO 12

F2 - Acquisition Parameters
& 20221009

23.29 h
Ph spect
PROEE 5 mm DUL 13C-1
BULPROG zg30
0 D 65536
SOLVENT cpe1s
NS 16
2
SWH 6009.615 Hz
— FIDRES 0.183399 Hz
N AQ 5.4525952 sec
RG 74.53
bW £3.200 usec
. DE 6.50 usec
1i TE 298.2 K
Dl 1.00000000 sec
100
SFol 300.1318534 MHz
NuC1 i
Pl 8.00 usec
PLU1 18.00000000 W

F2 - Processing parameters
65536

300.1300211 MHz
EM
[}

0.30 Hz

0
1.00

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

134.83

w oy

o O, Current Data Parameters

NAME S00M
EXPNC 20
PROCHNO 1

o0
o=

o Ll el o R T Ty R
e lNTolTe) O3 03 0 OO0 9 Y
—

P

1i

o

7
157.23
140.91
133.44
130.04
128.18
77.58
77.16
76.73
27.93

<
-
™
—

- Acquisition Parameters
20221009
23.48 h

spect
5 o DUL 130-1
29pg30

65536

cpC13

66

4

18028.846 Hz

0.550197 Hz
1.4175317 sec

209.09

27.733 usec
6.50 usec

298.3 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

1
75.47525949 MHz
13¢

1.00 usec
195.00000000
300.1312005 MHz
NOC! 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLWZ 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W

=

- Processing parameters
32768
75.4677475 MHz
EM
Q
1.00 Hz
Q

1.40

T T
200 180 160 140 120 100 80 60 40 20 ppm

S46



7.265

=~ 0

Oy o
SRR

03

7.19
13

7.122
1

7

5
7.038

—2.617
—2.307

10 9 8 7 6 5 a4 3 2 1 ppm
5/5(8/8 8|(8
oiled il led
M NSO oD NO T
S =00 MmN 00N — o o
. L ) = — 3 o @
- OO MOOeN o0 - -
R T e B e S I S I IR I D -~ o
WSS W I
(0]
N/
1
T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S47

Current Data Parameters

NAME 500M
EXPNC 21
PROCNO 1

F2 - Requisition Parameters
Date_ 20221114

Time 19.49 h
INSTRUM spect
PRCBED 5 mm PADUL 13C
PULPROG zg30

D 65536
SOLVENT cpe1s

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.276799% sec
RG 87.79

oW 50.000 usec
DE 6.50 usec
TE 0K
Dl 1.00000000 sec
D0 1

SFO1 500.1330885 MHz
Nuc1 10

P1 11.30 usec
PLU1 20.00000000 W
F2z - Processing parameters
sI 65536

SF 500.1300202 MHz
WDu EM

S5B [

LB 0.30 Hz
GB 0

EC 1.00

Current Data Parameters

NAME S00M
EXPNC 22
PROCHNO 1

- Acquisition Parameters
20221114
19.53 h

spect
5 o BADUL 13¢
29pg30
65536
cpC13
120
4
29761.904 Hz
0.908261 Hz
1.1010048 sec
192.89
16.800 usec
6.50 usec
0K
2.00000000 sec
0.03000000 sec
1.89999998 sec

1
125.7703637 MHz
13¢

10.00 usec

80,00000000 W
500.1320005 MHz
HUC 1H
CPDPRG [2 waltzlé
PCPD2 80.00 usec
PLWZ 20.00000000 W
PLW12 0.39903000 W
PLW13 0.25538000 W
- Processing parameters
32768
125.7577761 MHz
EM
L]
1.00 Hz
0
1.40



IRl

7.134
7.125
7.118
2.614

1k

-0.000

w0 -
(-]
o -
.
(%]

10 8 7 1 ppm
g :
| g o«
Do m o o ool i o N T I
W o Y 00 0 S ] o O WD O YD o NO s ™
L = & = & = = & uw — - w
SLhnnb QNNEAAEY E2e e~
(0]
F
N/
1k
T T T T T T T T T T
200 180 160 140 120 100 80 60 20 ppm

S48

Current Data Parameters

NAME 500M
EXPNO 21
PROCNO 1

F2 - Acquisition Parameters
& 20221010

1.05 h
spect
PROEE 13c-1
BULPROG zg30
D 65536
SOLVENT cpe1s
NS 16
2
SWH 6009.615 Hz
FIDRES 0.183399 Hz
BQ 5.4525952 sec
RG 185.23
bW £3.200 usec
DE 6.50 usec
TE 298.3 K
Dl 1.00000000 sec
100
SFol 300.1318534 MHz
NuC1 i
Pl 8.00 usec
PLU1 18.00000000 W
F2 - Processing parameters
65536
300.1300086 MHz
EM
[}
0.30 Hz
a
1.00

Current Data Parameters

NAME S00M
EXPNC 22
PROCHNO 1

- Acquisition Parameters
20221010
0.56 h

spect

5 o DUL 130-1
29pg30

65536

cpC13

923

4
18028.846 Hz
0.550197 Hz
1.4175317 sec
209.09
27.733 usec
6.50 usec
298.2 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

1
75.47525949 MHz
13¢

1.00 usec

195.00000000 W

300.1312005 MHz
NOC! 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLWZ 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W

- Processing parameters
32768

75.4677398 MHz
EM

L]
1.00 Hz
Q

1.40



o
W~ WO~ )™M U — (=]
= <MD o) Lol B e I e M AN o] — f=]
MMM A A A A A A A AT O O - Current Data Parameters
e o T A soan
EXPNC 23
‘W PROCNO 1
F2 - Acquisition Parameters
e 20220908
15.50 h
spect
PROEE 13c-1
(0] PULPROG 2930
Cl D 65536
SOLVENT cpe1s
NS 16
— 2
N SWH 6009.615 Hz
FIDRES 0.183399 Hz
1 AQ 5.4525952 sec
RG 185.23
bW £3.200 usec
DE 6.50 usec
TE 299.9 K
Dl 1.00000000 sec
100
SFol 300.1318534 MHz
NuC1 i
Pl 8.00 usec
PLU1 18.00000000 W
F2 - Processing parameters
65536
300.1300091 MHz
EM
[}
0.30 Hz
a
1.00
J (W [
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
s "
-l 3
WO < om0 o oW m™Moo WO
0N el N LN A M o v D OY ol D ® 0 m - Current Data Parameters
w0 0 HAME S00M
NONONOC DM NO .. . EXPNG 24
WWW MMM ooy oo -0 - PROCHO 1
Ll B e B B | R B B B B | ~r~r-
| \ \\‘\N //‘ v F2 - Roquisition Parameters
20220909
13.44 h
spect
5 oo DUL 13C-1
zgpg30
(@] D 65536
Cl 501 cpci3
NS 162
D 1
_ 5 18028.846 Hz
N F1ID 0.550197 Hz
it 1.8175317 sec
209.09
11 27.733 usec
6.50 usec
300.6 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
75.4752949 MHz
130
11.00 usec
195.00000000 W
300.1312005 MHz
NUC2 1H
CPDERG [2 waltzlé
BCEDZ 90.00 usec
PLW2 14.00000000 W
PLW1Z 0.17284000 W
PLW13 0.14000000 W
Processing parameters
32768
s 75.4677404 MHz
WDW EM
8B Q
LB 1.00 Hz
GB Q
PC 1.40
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S49



—2.636
—2.294

N
1m
1 |
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
8(8/8/88 r& 8
Il = 1R R @l
T T ol o B S T T B T W BN R e R )
M O ST NNME AN ONOo N oo™ )
- e e o [t T
M~ ComoN o uw) OO LI | . .
W D ™Moo NN NN -~ - \D -~ o
NS I
(0]
N
1m
e -
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S50

Current Data Parameters

NAME 500M
EXPNC 25
PROCNO 1
F2 - Bequisition Paramet
2
spect
5 mm DUL 13C-1
zg30
D 65536
SOLVENT cpe1s
NS 16
DS 2
SWH 6009.615
FIDRES 0.183399
AQ 5,4525952
RG 142.81
bW §3.200
DE 6.50
TE 299.9
Dl 1.00000000
D0
SFO1 300.1318534
Nuc1 1
P1 00
PLU1 18.00000000

F2z - Processing paramet

5T 65536
SF 300.1300072
WowW EM
S5B 0
LB 0.30
GB 0
PC 1.00

Current Data Parameters

NAME S00M
EXPNC 26
PROCHNO 1

Date_ 20220909
Time 13.23
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG Zqpg30
65536
cpels

156

4
18028.846
0.550197
1.8175317
209.09
27.733
6.50

300.1
2.00000000
0.03000000
1.89999993

1

75.4752549
13¢

11.00
195.00000000
300.1312005
1H

waltzlé
90.00

PLWZ 14.00000000
PLW12 0.17284000
PLW13 0.14000000

75.4677430
EM

L]

1.00

Q

1.40

ers

Hz
Hz
sec

usec
usec

- Acquisition Parameters

h

Hz
Hz
sec

usec
usec
K
sec
sec
sec

MHz

usec
W
MHz

usec
W
W
W

sing parameters

MHz

Hz



o
N O oA N A OO0 NN W~ 3 s $ U (=] o
NSO~ n s O W TN A AT N O [+)1 <
FTFT TN A A A A A A A A DO O OO O Y - Current Data Parameters
U P R N ¢ e o
EXPHO 27
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220016
Time 1.26 b
INSTRUM spect
PROEED 5 mm DUL 13C-1
(0] PULPROG 2930
D 65536
SOLVENT coel3
NS 16
cl = e
N 6009.615 Hz
0.183329 Hz
AQ 5.4525952 sec
1n RG 93.25
DU £83.200 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
00
SFO1 300.1318534 MEz
NuC1 1
Pl .00 usec
PLU1 18.00000000 W
F2 - Processing parameters
55536
300.1300113 MEz
EM
0
0.30 Hz
0
1.00
. "
T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
3El83 &
= le=la P
P NSO OWOnCT o Current Data Parameters
oM e m e e e Hen by HAME s00M
B O AN O @O N O . EXPHO 28
o R oBTa i B e B e B BEet Mo e B o ~ ~ \o - PROCNO 1
—H oA A A A A A A o r~ - e 5]
| | \\\\\\%/ \V - Acquisition Parameters
20220916
1.37 h
spect
5 o DUL 130-1
29pg30
65536
cpeis
181
o) 4
18028.846 Hz
0.550197 Hz
1.8175317 sec
209.09
Cl N= 27.733 usec
6.50 usec
298.5 K
1n 2.00000000 sec
0.03000000 sec
1.89999998 sec
1
75.4752949 Mz
130
1.00 usec
195.00000000 ¥
300.1312005 MHz
NUe 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PL2 14.00000000 W
PLW12 0.17284000 W
PLW13 0.14000000 W
- Processing parameters
32768
75.4677509 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S51



254
7.282
7.277
7.263
7.251
7.237
7.171

1.

9
0

7.15
7.148
7.14
7.128

=
00 oo @
HP W NSO A — o
OO 0
W T ooy o
— - — —

o

125.72
124.85
124,29

@
)
)
ol
—

120.88
77.58
77.16
76.73

T
120

100

Current Data Parameters

NAME 500M
EXPNO 29
PROCNO 1

F2 - Acquisition Parameters
& 20220908

15.45 b

spect
PROEE 5 mm DUL 13C-1
BULPROG zg30
D 65536
SOLVENT cpe13
NS 16

2

SWH 5009.515 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 166.41
DW 83.200 usec
DE 5.50 usec
TE 299.9 K
D1 1.00000000 sec
100
SFOL 300.1318534 Mz
NUC1 i
Pl 8.00 usec
PLW1 18.00000000 W

F2 - Processing parameters
sI 65536

300.1300141 MHz
EM
[}

0.30 Hz

0
1.00

Current Data Parameters

NAME S00M
EXPNC 30
PROCHNO 1

- Acquisition Parameters
Date 20220909
Time 13.53 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG Zqpg30
65536
cpels

183

4

18028.846 Hz

0.550197 Hz
1.4175317 sec

209.09

27.733 usec
6.50 usec

300.4 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

1
75.47525949 MHz
13¢

1.00 usec

195.00000000 W
300.1312005 MHz
1H
waltzlé
90.00 usec

14.00000000 W
0.17284000 W
0.14000000 W

2 - Processing parameters
32768
75.4677413 MHz
EM
]
1.00 Hz
Q

1.40



NGV Mo Oy ™ 00
SN TNO®NO MO
L N s T B I [ o e R I
Lo e el o e e e N U i

Ph
1p
/ J
T T T T T T T T T T
10 9 8 7 6 5 4 2 ppm
LR
il e
oS TMoOoOwrr S0 DO Hom
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RO DM DO O e
WWOW =Moo N -\
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Ph
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T T T T T T T T T
200 180 160 140 120 100 80 40 ppm

S53

Current Data Parameters

NAME 500M
EXPNO 65
PROCNC 1

F2 - Acquisition Parameters
Date_ 230301
Time 20.45 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPRCG zg30

0 32768
SOLVENT CDC13

NS 16

DS 0

SWH B012.820 Hz
FIDRES 0.489064 Hz
RO 2.0447233 sec
RG 206.33

oW 62.400 usec
DE 6.50 usec
TE 298.4 K

D1 2.00000000 sec
D0 1

SFO1 400.2424716 MHz
NUCL 18

Pl 14.30 usec
PLW1 12.00000000 W

F2 - Processing parameters
ST 65536

SF 400.2400000 MHz
WDW EM

S5B 0

LB 0.30 Hz
GB 0

EC 1.00
Current Data Parameters

NAME 500M
EXPHNO 66
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230301

Time 21.44 h
INSTRUM spect
PROBHD 5 mm FABBO BB/
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 1024

Ds 4

SWH 24038.461 Hz
FIDRES 0.7335%6 Hz
AQ 1.36314838 sec
RG 206.33

D 20.800 usec
DE 6.50 usec
TE 299.2 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

SFO1 100.6504916 MHZ
NUC1 13C

Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 Moz
nucz 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW1z2 0.30294999 W
PLW13 0.24532000 W

F2 - Processing parameters

SI
SF
WDW
S5B
LB
GB
PC

32768
100.6404180
EM

0
1.00
]

1.40

MHzZ

Hz



—

3a

2,650

HAME 2022-11-05-YZQ-8-Me-Sub

EXPNO 1

PROCHO 1

F2 - Acquisition Parameters
20221105

Time 20.36 h

INSTRUM spect

PROBHD 5 mm PABEO BB/

PULPROG zg30

TD 32768

SOLVENT cDelz

HS 15

D3 0

SWH 8012.820 Hz

FIDRES 0.489064 Hz

RO 2.0447233 sec

RG 102,73

DH £2.400 usec

DE 6.50 usec

TE 299.0 K

D1 2.00000000 sec

TDO 1

sFOl 400.2424716 MHz

HUCl 1H

1 14.30 usec

PLW1 12.00000000 W

F2 - Processing parameters

s8I 536

sF 400,240

WOW »

SSB 0

1B 0.30 Hz

GB 0

FC 1.00

S54

Current Data Parameters

10 9 8 7 6 5 a 3 2 1 ppm
A g
=l L]
Current Data Parameters
> z CEIRAm - NAME, 2022-11-05-120-5-Me-Sub
P P P e EXPIO :
W <+ m r NN NN N o PROCNC 1
a a0 BN RE RN A M by
| \'\‘\XW W F2 - Rcquisition Parameters
Date_ 20221105
Time 20.40 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG Zgpg30
TD 65536
SOLVENT CcDC13
S N3 &4
DS 4
SWH 24035.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
— RG 206,33
N Dw 20.800 usec
DE ©.50 usec
TE 299.6 K
3a D1 2,.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
DO 1
SFO1 100.650491¢ MHz
NOeL 13¢
Pl 10.00 usec
PLW1 54,00000000 W
SF02 400.2416010 MHz
Nocz 1H
CPDPRG (2 waltz16
PCPD2 90.00 us
PLW2 12.00000000 W
PLW1Z2 0.30294999 W
PLW13 0.2453%000 W
T2 - Processing parameters
81 32768
SF 100.6404188 MHz
WDW EM
5SB 0
LB 1.00 Hz
GB o
PC 1.40
o e [ . » A A o J
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm



AW oo ® I e - e A g e oo
R R =l COMMDWITNNDNOWMM Ao N O o= oo 3 Dt - +
SO oS o s M o) MO NANNNNNN A A S S 00O R R R o e Current Data Parameters
R R I ER - HAME 2022-11-05-Y2Q-5-
e e e e e e e e & - EvpNO b
= = PROCNO 1
F2 - Requisition Parameters

- 20221105
Time 20,44 h
INSTRUM spect
S PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 32768
SOLVENT cpels
— NS 16
N Ds 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
3b a0 2.0447233 ssc
RG 92.09
D 62,400 usec
DE 6,50 usec
E 299.0 K
D1 2.00000000 see
DO 1
SFO1 400.2424716 MHz
wuct 10
1 14,30 uses
PLW1 12,00000000 W
F2 - Procsssing paramstars
ST 65536
sF 400.2400156 MHz
wow H
55B o
LE 0.30 Hz
B 0
PC 1.00
J ) L .u
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
O[N|Yn g o o™
g=l5|8 8 g
lolslo o o
Currsnt Data Parametsrs
A LR ETLTERS »w - o i WAME 2022-11-05-Y2Q-5-Et—Suk
: ! ) o 3 fsireiy fs
< SO ® o )
= B m e o 2y P PROCNC 1
P AR R B B i EEE a
| \\k\ / W F2 - Acquisition Parameters
Date 20221105
Time 20.45 h
THSTROM spect
PROBHD 5 mm PABEO BB/
PULPROG zgpg30
T 65536
SOLVENT cnels
S us 100
s 4
SWH 24035.461 Hz
FIDRES 0.733596 He
— a0 1.3631488 sec
N RG 206,33
D 20.800 usec
DE .50 usec
3b TE 299.5 K
b1 2.00000000 s=c
di1 0.03000000 s=c
DELTA 1.89999998 sec
TDD 1
sFO1 100.6504916 MHz
et 13c
P1 10.00 usec
PLN1 54.00000000 W
sFo2 400.2416010 MHz
HoC2 18
CPDPRG (2 waltzl6
BCED2 90,00 usec
PLNZ 12.00000000 W
PL12 0.30294999 W
PLN13 0.24539000 W
F2 - Processing parametsrs
51 32768
sF 100.6404179 MHz
WDW EM
338 0
18 1.00 Hz
GB o
FC 1.40
. ,
. ” " » e
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S55



S-n-Pr-Sub

PN N AP TOANS OO E T®Y oD MO N T T DTS DO NG D
SIIIRRRRRRRRRRS 1288558 SO0 agRRrERnEkbags e PEee e -
i il ol ol ol ol ool ol ol ol ol o ol ol ol ol e ) B R R R s s R T T T e I Jee i g e ) EXPNO 1
e e Ny PROCNO 1

F2 - Acquisition Paramsters
Date, 20221105
Time 20,54 h
S INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG zg30
32768
SCLVENT cpels
— NS 16
N Ds 0
SWE 8012.5620 Hz
FIDRES 0.489064 Hz
3c AQ 2.0447233 sec
RG 80.72
oW §2.400 ussc
DE .50 ussc
TE 299.1 K
D1 2,00000000 sec
TDO 1
SFO1 400.2424716 MHz
NUCL 18
Pl 14.30 usec
PLW1 12.00000000 W
F2 - Processing parameters
51 65536
SF 400.2400159 MHz
WOW EM
338 0
LB 0.10 Hz
GB 0
BC 1.00
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
ﬁr@ 3|5 8|8 sl (B
clo|sle e o o
Current Data Parameters
= R g i a © - o« R HAME 2022-11-05-¥2Q-
i BB NHO DB W A - T DAPRO 2
TEm MmO NN NN o - o PROCNO 1
i il il i e ol I R b o~ - &
\\\\\ ‘%/ W | | F2 - Acquisition Parameters
pate_ 20221105
Time 20.59 h
INSTRUM spect
PROBHD 5 mm PAEBO BB/
PULPROG 29pg30
™ 65536
S SOLVENT cpels
H3 100
Ds 4
SWH 24038. 1461 Hz
FIDRES 0.7335%96 Hz
N/ 0 1.3631468 sec
RG 206,33
oW 20.800 usec
DE 6,50 usec
3c TE 299.7 K
DL 2.00000000 sec
411 0.03000000 sec
DELTA 1.89999998 sec
DO 1
SFOL 100.6504916 MHz
NUC1 13C
Pl 10.00 ussc
PLUL 54.00000000 W
sF02 400.2416010 MHz
wucz 1
CPDPRG [2 waltzlé
PCPD2 90,00 usec
PLU2 12.00000000 W
PLUI2 0.30294999 W
PLU13 0.24539000 W
F2 - Processing parame
sI 3276
sF 100.64041B5 MAz
WoW EM
SSB 0
v LB 1.00 Hz
GB 0
BC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S56

5-n-Pr-Sub



Current Data Parameters

NAME 2022-11-05-YEQ-5-n-Bu-Sub
EXPNC 1
PROCNO 1

F2 - Acquisition Paramesters

- 4
]
[3)]
£y
w

([ o
b e et <
oo o™

3 NN OTONONM @S

© R A G ] oW -

H T LamommnTn T3

= BOCBNHO O ®OMIN N LR

TEMMM O N NN NN ~ e
i A ol ol Qo o g o o ~ -

—17

SN WV

—

T T T
200 180 160 140 120 100 80 60

S57

Date_ 20221105
Time 21.04 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SCLVENT CDC13
NS 18
0
8012.620 Hz
0.489064 Hz
AQ 2.0447233 sec
RG 80.72
oW 62.400 usec
DE 6.50 usec
TE 293.1 K
D1 2.00000000 sec
TDO 1
SFO1 400.2424716 MHz
NUC1 18
Pl 14.30 usec
PLW1 12.00000000 W
F2 - Processing parameters
51 65536
S5F 400.2400157 MHz
¥ EM
o
0.30 Hz
Q
1.00
M
T T T
2 1 ppm
g I3
E o
Current Data Parameters
@ © o~ @ HAME 2022-11-05-Y2Q-5-n-Bu-Sub
~ wooA =4 EXPNO 2
o PO - PROCNO 1
B Q A
‘ | | F2 - Acquisition Parameters
Date_ 20221105
Time 21.05 h
INSTRUM spect
PROBHD 5 mm PAEBO BB/
PULPROG zgpg3n
D 65536
SOLVENT cDC13
NS 100
Ds 4
SWH 24038.461 Hz
FIDRES 0.7335%96 Hz
AQ 1.36314E88 sec
RG 206,33
oW 20.800 usec
DE 5.50 usec
TE 299.5 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDA 1
sFOl 100.6504916 MHz
NUC1 13C
Pl 10.00 usec
PLUL 54.00000000 W
SFO2 400.2416010 MHz
WuC2 1
CPDPRG[2 waltzlé
PCPD2 90,00 us
PLUZ 12.00000000 W
PLU1Z 0.30294999 W
PLW13 0.24539000 W
F2 - Processing parameters
51 32768
SF 100.6404180 MHz
WOW EM
SSB 0
LB 1.00
GB [
PC 1.40
T T T
40 20 ppm
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10 9 8
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17

.

RSS2

=1
n
o
o]

~

o
o~

™
El
@
&
-

28.42
T
125.37

k]

12

2.00

—4z.49

—31.65
—i7.10
——Zz.80

—14.14

T T
200 180 160 140

T
120

T
100

80

60

S58

40

20

ppm

Current Data Parameters
MAME 202

1-11-vzg-s-FPentyl-sub
EXPNO 2
PROCNG 1

F2 - Requisition Parameters
02

Date_ 2

Time h
INSTRUM spe
FROBHD 5 mm DUL

PULPRCG

™ 65536
SOLVENT ep2e12

N 1z

Ds 2
sWH §00%.615 Hz
FIDRES 0.183399 Hz
aQ 5.4525952 sec
RG 186.23

oW

DE

TE

D1

DO

SFOl 300.1318534 MHz
NUCL 1H

Fl 5.00 ussc
PLW1 18.00000000 W
F2 - Processing parametsrs

Current Data Paramster

HAME 2022-11-05-¥2g-S-n-Pant-Sub
EXPNG 2
FROCNO 1
F2 - Acguisition Parameter.
Date_ 20221105
21.24 h
INSTRUM pect
PROBHD 5 mm PABEO EE/
PULPROG zapg 30
65536
€DC13

4
24038.461 Hz
0.733596 Hz

20.800 usec
£.50 usec
299.6 K
2.00000000 ssc
0.03000000 sec
1.89992998 sec

1
100.6504%916 MHz
10.00 usec
54.00000000 W
400.2416010
18
waltzlé
90.00 usec
12.00000000 W
0.30294999 W
0.2453%000 W

100.6404173 MHz
EM

o
1.00 Hz
o

1.40



@
e o 5 = 0 Current Data Parameters
N \4.—:—:,—4,—:.—::3(30:510«' NAME 2022-11-05-YZQ-8-C!
R R R R R R R s R EXENO 1
PROCNC 1
W F2 - Acguizition Parameters
Date_ 20221105
me 21.30 h
INSTRUM spact
S FROBHD 5 mm PAEBO EB/
FPULPROG zg30
D 32768
SOLVENT cDel3
S 16
DS 0
rq"‘ SWH £012.820 Ez
FIDRES 0.482064 Hz
RO 2.0447233 sec
RG 92.09
3f oW 62.400 usac
DE 6.50 usec
TE 9.1 K
Dl 2.00000000 sec
TDO 1
srol 400.2424716 MBz
Hucl 1n
Fl 14.30 usec
FLWl 12.00000000 W
F2 - Processing parameters
81 65536
ST 0
WDH
ssB
LB
GB
FC 1.00

© -
© -
-
ES
o
IS
w -
o
-
2
3

o eufen oo
b bl e
S| |
-
Current Data Parameters
2 © O @ - . HAN 2022-11-05-Y2Q-5-CH2CH2ZPh-Sub
o " EXPNO 2
= - ® ) o
o L . . PROCND 1
- e ™ ™
-t oo = Lyl F2 - Aeguisition Parameters
Date_ 20221105
Time 21.3¢ h
INSTRUM spect
PROBHD 5 mm PABBC BB/
FULPROG 3
™
SOLVENT
S Hs

20,800
§.50

299.7
2,00000000 sec
0.03000000 sec
1.88998998 see

3f

L
100, 6504216 MHz
13C

10,00 usec
54.00000000 W
SFo2Z 400,2416010 MHz
Hoc2 1H
CPDPRG[2 waltzls
PCPDZ .00 usec
PLAZ 12.00000000 W
PLAL2 0.30224299 W
PLWL3 0.2453%000 W

F2 - Processing parameters
3 32768
100.6404193 MHZ
EM
o
1.00 Hz
o

1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S59



Current Data Parameters
2022-10-27-YZQ-5-P-Me-left-sul
1

——2.639%
—2.26
Z
&
=
B

EXFNO

PROCNG 1

F2 - Aoguisition Parameters
Date_ 20221029
Time 11.33 h

INSTRUM

5 mm

6009.615 Hz
0.183399 Hz
5.4525852 zac
1l42.81

3g

288.2 K
1.00000000 sac

300.1318534 MEz
18

8.00 us
18.00000000 W

- Frocessing parameters
6

J L S
T T T T T T T T T T T
10 9 8 7 6 5 a 3 2 1 ppm
2 1E=] o (]
B gl |2
-] (] (]
0 e e eweToc o
2 AEZgnLgIInse I v =
o T =
R SR R L :
R A -
FPROBHD 5 mm PAEBC EE/
PULPROG zgpgd0
TD 65536
SOLVENT cpels3
HS 123
S Ds 4
SWH 24038.461 Hz
AQ sec
RG 206.33
CW 20.800 usec
N/ DE 6,50 usec
TE 99. L
[=3§ 2,00000000 aec
3 d11 0.03000000 sec
g CELTA 1.89999998 sec
TDO 1
SF01 100, 6504916 MHz
HUC 3
Pl 10.00 usec
PLWL 54.00000000 W
SFo2Z 400,2416010 MH=z
NUC2 1H
CPDFRG[2 waltzlé
0.00 uasec
12.00000000 W
530294995 1
0.24532000 W
F2 - Processing parameters
El 32768
SF 100.6404171 MHz
i
55B o
LB 1.00 Hz
GB o
PO 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S60
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20

Current Data Parameters
NAME. 2022-10-28-Y20-5-Left-¥-CH3-Sub
EXPNO 1
PROCHO 1
F2 - Acquisition Parameters
20221

13.40 b

PROBHD 5 mm DUL 13C-1

PULPROG 24930
™ 65536
SOLVENT cbcl3

us

0§ 2

SHH €009.615 Hz
FIDRES 0.183339 Hz
AQ 5.4525352 sec
G 209.09

DW £3,200 usec
DE 6.50 usec
TE 295.3

D1 1.00000000 sec
DO 1

sFol 3001318534 MBz
wuC1 1

Pl 8.00 usec
PLW1 18.00000000 W

F2 - Processing parameters
s 65536

SF 300.1300071 bHz
WD EM

SSE o

LE 0.30 Hz
GB 0

PC 1.00

Current Data Parameters
A 2022-10-28-Y20-5-Left-M-CH3-Sub
EXPNO 2
PROCNO 1

F2 - Requisition Parameters

Date, 20221028
Time 15.57 h
INSTRUM apect
PROBHD & mm PAEEG EB/

FULFROG
™

SOLVENT
us

4
24038.461 Bz
0.73359%6 Hz

6.33
20.800 usec
€.50 usec
299.6 K
2.00000000 see
0.03000000 sec
1.89938938 mec

100.6504516 MHz

10.00 usee

PLWL 54.00000000 ¥
sFo2 400,2416010 MAz
nucz 18
CPDPRE[2 waltzl§

90.00 usee

FLWZ 00000000 W
PLW1Z 0.30224299 %
PLW13 0.24533000 W
F2 - Processing parameters
51 32768

sF 100.6404160 MHz
WO EM
38B @

LB 1.00 Bz
6B o

BC 1.40



0o

7.193
7.169
1

021

6,887
6.892

—2.644
T—2.530

10

70.55

W0
- ®
-~
~

—229.7%

—Zzl.1%6

Current Data Parameters

W 2022-10-27-¥2¢-5-0-Me— {right)-Sub
HENO 1

PROCHO 1

F2 - Acquisi

Date_

tion Parameters

©.183390 Hz
B0 £.4525952 sec
RG 186.23
oW £3.200 usec
DE 6.50 usec
E 298.2
o1 1.00000000 sec
100
SFOL 200.1318534 Maz
NUCL 1
1 .00 uzes
PLH1 1800000000 W

F2 - Processing parameters
1 LLES

SF 300.1300113 MHz
WOW EM
SSB [
LB 0.30 Bz
GE o
PC 1.00

Current Data Parameters
2

EXENG
BROCHD 1

Fz -
Da

2022
16.38

Time
INSTROM spect
FROBHD & mm PABBG BB/
BULERGG 2apg30

™
SOLVENT
us

1
100.6504916
13¢

oo
5400000000
400.2416010
18

waltzls
9000

2022-10-27-¥2Q~
2

1.39932998 =

S-0-Me-(right)-sub

itien Farameters

usec

Mz

usec

200

T
180

160

T
140

120

T
100

80

S62

40

20

ppm

FLWZ 12.00000000 W
PLWLZ 0.30254933 ¥
PLWLY 0.24539000 W

F2 - Processing parameters
a1 32768

sF 1006404185 1Ez
WO EM
558 o
1B 1.00 82
G 3
EC 1.40



Mmomdr T Mo o9 o — ™o @ o
COPHANCHIN AN HNS MM eSO + o Current Data Parameters
I B T I IR B B B B -0 oo o o 7 NAME, 2022-11-05-¥2Q-S-P-Me-right-Sub
L L - I ExENO 1
e ol el ol ol ol ol ol o ol o~ e !
| ‘ F2 - Acquisition Parameters
20221105
5
0
SHH 8012.820 Hz
FIDRES 0.429064 Hz
— AQ 2.0447233 sec
N RG 92.09
DW €2.400 usec
DE 6.50 usec
3j TE 293.1 K
Dl 2,00000000 sec
DO 1
sFol 400.242471%6 MHz
wuC1 1
Pl 14.30 uses
PLW1
F2 - Precessing parameters
s 65536
SF 400.2400148 mmz
WD EM
SSE o
LE 0.30 Hz
GB 0
PC 1.00

T
10 9 8 7 6 5 a 3 2 1 ppm

LIRS o) (v
] gt 2|2
Il

Current Data Parameters
.

< N D ND NN Y ;W | A 2022-11-08-Y2Q-S-P-Me—right-Sub
§ §32BRRuNLLIY ooy o e :
2 DO DG NSRS D00 Rt a0 EROCHO 1
o - o, MmN NN N I Ll —

PROBHD & mm PAEEO EB/

e

.

SOLVENT
s

I
4
S 24038.461 Bz
D 0.733596 Hz
2 1.2631488 nec
206.33
20.800 usec
€.50 usec
e 299.4 K
N o1 2.00000000 Bec
a1l 0.03000000 sec

DELTA 1.89938938 mec
TDO 1
SFO1 100.6504516 MHz
HUCL
Pl 10.00 usee
PLWL 54.00000000 ¥
sFo2 400,2416010 MAz
2 1H
CPDPRE[2 waltzl§
90.00 usee
PLWZ 00000000 W
PLW1Z 0.30294999 W
PLW13 0.24533000 W

F2 - Processing parameters
32768
sF 100.6404184 MHz
EM
@
LB 1.00 Bz
o

PC 1.40

200 180 160 140 120 100 80 60 40 20 ppm
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CWM TSmO o
VWA D@ NS = Current Data Parameters

o 1 B e e A i NAME 2022-10-28-Y20-S-Right-P-F-3ul
- el el ol o o~ EXPNO 2

PROCHO 1
W F2 - Acguisition Parameters

Date_ 20221028

Time 13.48 h

INSTRUM spact

PROBHD 5 mm 13c-1

PULPROG 2930
S ™ 65535
F SOLVENT cpel3
NS 16
DS 2
sl 5009.615 Mz
— FIDRES 0.183399 Az
N RO 5.4525052 sac
RG 209,09

DW 83.200 us

3k DE £.50 use:
TE 298.3 K

Dl 1.00000000 sec
TDO
SFOL 300.1318534 MAz
HUCL 11
Pl §.00 us:
PLW1 18.0000000D W
F2 - Processing parameters
SI 65536
SF 300.1300090 Maz
WDH EM
558 a
LB 0.30 Hz
GB a
FC 1.00

10 9 8 7 6 5 a 3 2 1 ppm
oo =]
==l o
Current Data Parameters
R Rt A R - Rk s HAME 2022-10-28-¥20-5-Right—P-F-Sub
WA TN NENNE WM MG E T D00 © W o EXPNO i
o ® & HPNO
@M EHDoOOoWnnmMNAEn N9 - FROCNO 1
R R e R B R I R R B B R R | ~ e o
B e R e e e B R R R R P B - o F2 - Acquisition Parame
Date_ 20221028
Time 14.57 b
INSTRUM spect
PROBHD 5 mm PAEBO BB/
PULPROG 2gpg30
™o 65836
SOLVENT cpels
us 200
4
S 24038.461 Hz
F 0.73359¢ Hz
1.3631488 sec
—
N K
2.00000000 ses
dil 0.03000000 sec
3k DELTA 1.89995998 sec
Do 1
sFol 100, 650491 MHz
Hoc1 13¢
Pl 10.00 usee
FLAL 54.00000000 W
sFO2 4002416010 Mz
nuc2 1H
CPDPRS [2 waltzl6
PCPDZ 90.00 usec

12.00000000 W
0.30254359 W
0.245 0w

F2 - Processing parameters
85I 2768

B 100.6404175 MHz
WOW EM

SSB

LB 1.00 Hz
GB o

FC 1.40

T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S64



169

2.641

10

68.21

Cl

T7.41
77.16

3.00

200

T
180

T
160

T
140

T
120

T
100

80

60

S65

40

20

ppm

nt Data Parameters
2022-10-27-¥ 2G-8-D—

EXPHO
PROCHO 1
F2 - Acguisition Parameters
Date_ 20221024

ime 22,58
INSTRUM ape.
PROBHD & mm PABEC BB/
PULPROG 2430
™ 65536
SOLVENT cbcl3
us [
0§ 0
SHH 9615.385
FIDRES 0.146719 Hz
AQ 3.4078720 sec
G 69.8

sFo1 €00,1739011 MHz
wucl 1H

PL 9,96 usec
PLA1 28.00000000 W

F2 - Process

g parameters
65536

S 6
E3 600.1700170 MHz
WOW EM
S5B

LE 0.30 Hz
cB o

= 1.00

Current Data Parameters

NAME 2022-10-27-Y20-8-P-Cl-right-Sub
EXPNO 2
PROCNO 1
F2 - Bequisition Parameters
Date, 20221027
Time 12.54 h
INSTRUM apect
PROBHD & mm PADUL 13C
FULFROG
SOLVENT
us
D8 4
SWE 20761.904 Bz
FIDRES 0.903261 Bz
AQ 1.1010048 sec
RG 19283
DW 16,800 usec
DE €.50 usec
TE 0K
b1 2.00000000 see
dll 0.03000000 sec
DELTA 1.89938938 mec
TDO 1
SFO1 128.7703637 MHz
HUCL c
10.00 nsee
PLWL £0.00000000 W
SF0Z £00.1320005 MAz
nucz

0.22903000 W
0.25538000 W

F2 - Processing parameters

51 32768

sF 125.7577688 MHz
EM
@

LB 1.00 Bz
o

PC 1.40

1-right-sub



N/
5a
T T T T T T T T T
10 9 8 7 6 5 a 3 2 ppm
ECEE -
~loiled|— - ©
=} R =R e (e =T =}
= W s\ @ O WY s oA oM [sa] o
. P uwy o [=] D
[ NI M OO~ 00N I . B
=l T OO [l @ o
— R R e I I I s i o~~~ Bl I
N/
5a
T T T T T T T T T
200 180 160 140 120 100 80 60 40 ppm

S66

Current Data Parameters

NAME 500M
EXPHC 106
PROCNC 1
F2 - Acquisition Paramsters
Date_ 20210725
Time 17.57 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULFROG zg30
D 85536
SOLVENT CcDC13
16
2
6009.615 Hz
IDRES 0.183399 Hz
5.4525952 sec
32.14

83.200 usec
6.50 usec
301.7 K
1.00000000 sec
1

300.1318534 MHz
18

8.00 usec

18.00000000 W

Processing parameters
65536
300.1300402 MHz
EM
0
0.30 Hz
0

1.00

Current Data Parameters

NAME 500M
EXPHNO 107
PROCNO 1

F2 - Acquisition Parameters
Date_ 20210726
Time §.56 h
INSTRUM spect
PROBHD

PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 22

Ds 4

SWH 18028.846 Hz
FIDRES 0.550197 Hz
AQ 1.8175317 sec
RG 202.0%

D 27.733 usec
DE 6.50 usec
TE 301.6 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
5F01 75.4752949 MHz
NUC1 13C

Pl 11.00 usec
PLW1 195.00000000 W
SFO2 300.1312005 MHz
nucz 1H
CPDPRG [2 waltzlé

PCPDZ

20.00 usec
14.00000000
0.17284000
0.14000000

===

F2 - Processing parameters

SI 32768

SF 75.4677459 Mz
WDW EM

S5B 0

LB 1.00 Hz
GB ]

PC 1.40
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[l e e e O i el ol ol o Mooy el — = HANE
EXPNO

W | W “/ PROGNO

Current Data Parameters

500M
108
1

F2 - Acquisition Parameters
Date_
Time

N=
5b o
DW
DE
IE
;DD
SFO1
NUC1
Pl
PLW1
\\__JQJL_J;
T T T T T T T T T T T
10 9 8 7 6 5 a4 3 2 1 ppm
8|8(8|= g |8 '8.
[=21=11T:18 o o~ L]
™" MO~ WDWWIno®m
< WA OO O DWW oM — O (o] -
. . o -m ™ HAME
™~ WMo OO - . . - . . EXPHO
~ R I I I S IS I SN S IS SN D N = o PROCNO
NE
5b
s1
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S67

20221028

6009.615
0.18339%
5.4525952
117.72
B3.200
6.50

298.
l.o00000000
1
300.1318534
11

8.00
la.oo000000

5536
300.1300195

Current Data Parameters

S00M
109
1

20221025

.42

spect

5 o DUL 130-1
29pg30

65536

cpC13

a2

4
18028.846
0.550197
1.8175317
209.09
27.733
6.50

2938.3
2.00000000
0.03000000
1.89999993

1
75.4752549
13¢

1.00
195.00000000
300.1312005
1H

waltzlé
90.00
14.00000000
0.17284000

7 h

Hez
Hez
sec

usec
usec

3 K

sec

MHz

usec
W

ssing parameters

MHz

- Acquisition Parameters

h

Hz

sec

usec
usec
K
sec
sec
sec

MHz

usec
W
MHz

usec
W
W

0.14000000 W

- Processing parameters

32768
75.4677429 MHz
EM
L]
1.00 Hz
Q

1.40
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7
Z
3
7
7
7

—.
3

¢
X

5c
YN JLMa
T T T T T T T T T T T
10 9 8 7 6 5 a4 3 1 ppm
g2 g |88 g |8
ole ol lol+ o o
o WO N ®O oS ®
™~ oo oo \©O (=R el ] ke 0 @ ol
S e e e S e e o = "
— WMo O 0D D I - . . . .
[l LM MM - D o 3 =
sl VN
Pq,——
5c
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S68

Current Data Parameters

NAME 500M
EXPNC 110
PROCNO 1
F2 - Bequisition Parameters
20221028
14.01 h
spect
5 mm DUL 13C-1
zg30
65536
SOLVENT cpe1s
NS 16
DS 2
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.,4525952 sec
RG 56.2
oW §3.200 usec
DE 6.50 usec
TE 298.3 K
Dl 1.00000000 sec
D0 1
SFO1 300.1318534 MHz
Nuc1 1
P1 00 usec
PLU1 18.00000000 W

F2z - Processing parame

5T 65536
SF 300.1300271 MHz
WowW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters

NAME S00M
EXPNC 111
PROCHNO 1

- Acquisition Parameters

Date_ 20221025
Time 4.52 h

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG Zqpg30

65536

cpels

152

4
18028.846 Hz
0.550197 Hz
1.4175317 sec
209.09
27.733 usec
6.50 usec
298.3 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

1
75.47525949 MHz
13¢

1.00 usec

195.00000000 W
300.1312005 MHz
1H
waltzlé
90.00 usec

14.00000000 W
0.17284000 W
0.14000000 W

2 - Processing parameters
32768
75.4677412 MHz
EM
]
1.00 Hz
Q

1.40



FOOoODMEN AMMEEO N0 A0 =} WO o =l e R B T SR R o Bev]

—~ NN M A AWM~ 0SS T o WO Mmoo o3

OO NNNNAAOD OO N OO WA P s M Oy YD Current Data Parameters

e e N i e S S S I e e e Rk ] HANE soo
EXPNO 112

T = RSNy EXPYO 2

—

5d

F2 - Requist

Fz Process

5 mm DUL

tien Parameters

20221115

11.15 h
spect
13c-1
zg30
65536
cpe1s
16

2
B009.615 Hz
0.183399 Hz

5.4525952
126.88
83.200

6.50
0K

l.o00000000
1

300.1318534

00 ues
18.00000000 W

ing params
65536
300.1300140
EM

MHz

0
0.30 Hz

0
1.00

10 9 8 7 6 5 4 3 2 1

Current Data Parameters

o

77.58
77.16
76.73

5d

—41.28
T—39.14

0.27

—3

.80

.09

— 14

NAME
EXPNC
PROCHNO

S00M
113
1

- Acquisition Parameters

20221115
11.1% h

INSTRUM
PROBHD
PULPROG

spect
5 o DUL 130-1
29pg30

65536

cpC13

124

4
18028.846
0.550197
1.8175317
209.09
27.733
6.50

L]
2.00000000
0.03000000
1.89999993

1
75.4752549
13¢

1.00
195.00000000
300.1312005
1H

waltzlé
90.00
14.00000000
0.17284000

Hz
Hz
sec

usec
usec
K
sec
sec
sec

MHz

usec

=

MHz

usec
W
W

0.14000000 W

2 - Processing parameters
32768
75.4677413% MHz
EM
]
1.00 Hz
Q

1.40

T T
140 120 100 20 ppm

S69



h

Hz
Hz
sec
usec
usec
®
sec
MHZ

usec
W

MHz

Hz

h

usec

===

MHzZ

Hz

L B T s T e e B i o o B BT 2 Bl <t O Y O < WO Oy sp
DA AN D@D W M0 TN o = e
DO LM NN NN A A o o s 3 O Oy Current Data Parameters
o sl i et et el ol e I I | " HH0OCO gigﬁo 5?2?‘
W ‘ \ / ] \V PROCNO 1
F2 - Acquisition Paramsters
Date_ 20230207
Time 13.40
TNSTRUM spect
PROBHD 5 mm PABBO BB/
PULPRCG zg30
0 32768
SOLVENT CDC13
NS 18
PJ”’ DS o
SWH B012.820
FIDRES 0.482064
5e Jite] 2.0447233
RG 31.63
oW 62.400
DE 6.50
TE 298.0
Dl 2.00000000
00 1
SFO1 400.2424716
NUCL 18
Pl 14.30
PLW1 12.00000000
F2 - Processing parameters
ST 65536
SF 400.2400000
Wow EM
S5B 0
LB 0.30
GB 0
EC 1.00
|
T T T T T T T T T T T
10 9 8 7 6 5 a 3 2 1 ppm
5|¢|8 g I8 g8 2
-1 o o <l les
=3
b CRFERERRTEY oo N OO0 o Current Data Parameters
. - o P = NAME 500M
- DO O W00 N S - EXPNO 142
[ Aol SIS I AM T S B o B BN Ao o - D LA L I o PROCNO 1
— o o o~~~ AR I IS IS I
| \\N\\W \V \ / \ , ‘ | F2 - Acquisition Parameters
Date_ 20230207
Time 14.39
INSTRUM spect
PROBHD 5 mm FABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
Ds 4
— SUH 24038.461
N FIDRES 0.733596
J.Xe] 1.3631468
RG 206.33
5e W 20.800
DE 6.50
TE 298.0
Dl 2.00000000 ¢
dll 0.032000000
DELTA 1.89999993
TDO 1
SFO1 100.6504916
NUC1 13C
Pl 10.00
PLW1 54.00000000
SFO2 400.2416010
nucz 1H
CPDPRG [2 waltzlé
PCPD2 20.00
PLW2 12.00000000
PLW1z 0.30294999
PLW13 0.24535000
F2 - Processing parameters
ST 32768
SF 100.6404301
WDW EM
3ZB Q
Le 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 ppm

S70
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3.608
3.386
3.1862
3.131
2.693
2.669

~
£
YA

T~2.639

§

2.028
2.010

1.977
0.982
0.971

—-0.000

N/
5f
4
T T T T T T T T T T T
10 9 8 7 6 5 a 3 2 1 ppm
gz2E 8 13 18 |8 &
[l - la =] - 1
T3l HM MO0 D T O D
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S71

Current Data Parameters

HAME 500M
EXPNC 145
PROCNGC 1
FZ - Rcguisition Parameters
Date_ 20230217
Time 13.48 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
0 32768
SOLVENT CDCl3
NS 16
0
8012.820 Hz
0.489064 Hz
2.0447233 sec
92.09
62.400 usec
6.50 usec
296.1 K
2.00000000 sec
1
400.2424716 MHz
1H
14.30 usec
12.00000000 W
Bz Processing parameters
SI 65536
SF 400.2400162 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
Current Data Parameters
NAME 500M
EXPHNO 146
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230217
Time 12.47 h
INSTRUM spect
PROBHD 5 mm FABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.7335%6 Hz
AQ 1.36314838 sec
RG 206.33
D 20.800 usec
DE 6.50 usec
TE 297.6 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
5F01 100.6504916 MHZ
NUC1 13C
Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 Moz
nucz 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
12.00000000 W
0.30294999 W
0.24532000 W

F2 - Processing parameters

SI
SF
WDW
S5B
LB
GB
PC

32768
100.6404176
EM

0
1.00
]

1.40

MHzZ

Hz



Current Data Parameters
NAME SooM
EXPNO 114
PROCNO 1

5

7.504
7.312
7.288
7.267
7.237
7.212
7.201
7.188
7.174
7.148
7.128
7.128
7.101
077
7.053
—4.398
—4.208
—3.430

F2 - Rcquisition Parameters
Date_ 20221028
Time 14.04 b
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULFROG zg30
65536
CDC13
15

z
6009.615
0.183399

5.4525852

117.72

300.1318534 MHz
1H
8.00 usec
18.00000000 W

F2 - Processing parameters

s 65536

SF 300.1300250 MHz
EM

55B 0

LB 0.30 Hz
0

PC 1.00

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

.02

g5 3 ]
s

S| -

9.06
g.60

127.11

|\Vc1) :‘E: Current Data Parameters
K NAME S00M
EXPNC 117

PROCHNO 1

w0 W

77.47
77.16
76.84

145.42
143.22
138.11
132,93
132.66
130.83
127.08
127.04
126.59
125.40

1
1

- Acquisition Parameters
20221028
15.25 h

— 169,35
—48.14
—39.08

i
§

spect

5 o BABBO BB/
29pg30

65536

cpC13

200

4
24038.461 Hz
0.733596 Hz
1.3631448 sec
206.33
20.800 usec
6.50 usec
292.2 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

1
100.6504916 MHz
13¢

10.00 usec
54.00000000
400.2416010 MHz
NOC! 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLWZ 12.00000000 W
PLW12 0.30294999 W
PLW13 0.2453%000 W

=

- Processing parameters
32768
100.6404234 MHz
EM
L]
1.00 Hz
0

1.40

T T
200 180 160 140 120 100 80 60 40 20 ppm

S72
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200 180 160 140 120 100 80 40 ppm

Current Data Parameters

HAME 500M

EXPNC 157

PROCNGC 1

FZ - Rcguisition Parameters

Date_ 20230222

Time 3.36 h

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

0 32768

SOLVENT CDCl3

NS 16

Ds 0

SWH 8012.820 Hz

FIDRES 0.489064 Hz

AQ 2.0447233 sec

RG 206.33

DW 62.400 usec

DE 6.50 usec

TE 298.0 K

Dl 2.00000000 sec

D0 1

SFO1 400.2424716 MHz

HOC1 1H

Pl 14.30 usec

PLW1 12.00000000 W

F2 - Processing parameters

SI 65536

SF 400.2400136 MHz

WDW EM

S5B 0

LB 0.30 Hz

GB 0

PC 1.00

Current Data Parameters

NAME 500M

EXPHNO 153

PROCNO 1

F2 - Acquisition Parameters

Date_ 20230222

Time 4.35 h

INSTRUM spect

PROBHD 5 mm FABBO BB/

PULPROG zgpg30

D 65536

SOLVENT CDC13

NS 1024

Ds 4

SWH 24038.461 Hz

FIDRES 0.7335%6 Hz

AQ 1.36314838 sec

RG 206.33

D 20.800 usec

DE 6.50 usec

TE 298.5 K

Dl 2.00000000 sec

dll 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

5F01 100.6504916 MHZ

NUC1 13C

Pl 10.00 usec

PLW1 54.00000000 W

SFO2 400.2416010 Moz

nucz 1H

CPDPRG [2 waltzlé

PCPD2 90.00 usec
12.00000000 W
0.30294999 W
0.24532000 W

F2 - Processing parameters

SI 32768
SF 100.6404176
WDW EM
S5B 0
LB 1.00
GB ]
PC 1.40

MHzZ

Hz
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WO AN T OO DA oW WOy @O o = =
DN M OO WO W0 N o O N T R Ryt o @ o
ONNNN—AA—ATAA A~ O OO0 o e @ @ o - Current Data Parameters
. o NEME B00M
W \ W \/ | PROCHO 1
F2 - Acquisition Parameters
Date_ 20230216
Time 1.55 h
INSTRUM spect
PROBHD 5 mm PABEQ BB/
PULPROG zg30
0 32768
SOLVENT CDCl3
NS 16
N= DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
5§ RO 2.0447233 sec
RG 34.76
DW 62.400 usec
DE 6.50 usec
TE 298.6 K
Dl 2.00000000 sec
D0 1
SFO1 400.2424716 MHz
NUC1 18
Pl 14.30 usec
PL1 12.00000000 W
F2 - Processing parameters
SI 65536
SF 400.2400383 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
L M l_J .
T T T T T T T T T T T
10 9 8 7 6 5 a 3 2 1 ppm
8 Ki\;l 2 |58 2
Slul- o -l &
g g fg g ? g g g g g r(? E E ~ 0 < o = oy o Current Data Paramet?rs
. < O o\wo NAME 500M
M~ 0O M MO0 WINWNLW EXPNO 154
R I e A I B SV I SV [ N SN S I o~ 0 @ Mo PROCNO 1
A o o~ M e
‘ '\\\N\W \|/ | | \ ' F2 - Acquisition Parameters
Date_ 20230216
Time 2.54 h
INSTRUM spect
PROBHD 5 mm FABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
Ds 4
SUH 24038.461 Hz
FIDRES 0.7335%6 Hz
N/ j%e] 1.3631488 sec
RG 206.33
ou 20.800 usec
5i DE 6.50 usec
TE 299.5 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFO1 100.6504916 MHz
NUC1 13C
Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 Moz
nucz 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW1z 0.30294999 W
PLW13 0.24539000 W
F2 - Processing parameters
ST 32768
SF 100.6404308 MHZ
WDW EM
3ZB Q
Le 1.00 Hz
GB 0
PC 1.40
i | "
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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65.859
6.840
6.824
6.821
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6

5.059

5.04
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—3

o}
N
H
2a
T T T T T T T
10 9 8 7 6 5 4 ppm
33331 8 5 g
vlslsla S = L
M NNOOoOMT O
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T T R S e e = =
[ e I e e e R R o~ 0 o o
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N
H
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T T T T T T T T T
200 180 160 140 120 100 80 20 ppm
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Current Data Parameters

NAME 500M
EXPNO 31
PROCHC 1
F2 - Acquisition Parameters
Date_ 20230202
Time 10.14 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPRCG zg30
10 32768
SOLVENT cDCl13
NS 18
DS 0
SWH 8012.820 Hz
FIDRES 0.483064 Hz
Jite] 2.0447233 sec
RG 102.73
oW 62.400 usec
DE 6.50 us
TE 298.0 K
D1 2.00000000 sec
00 1
sFol 400.2424716 MHz
NUC1 18
Pl 14.30 usec
PLW1 12.00000000 W
- Processing parameters
65536
400.2400174 MHz
EM
0
0.30 Hz
0
1.00

Current Data Parameters
NAME 0

EXPHNO 32
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230202
Time h

INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS
Ds
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.36314838 sec
RG 206.33
D 20.800 usec
DE 6.50 usec
TE 298.0 K
Dl 2.00000000 sec
dll 0.03000000 sec
E 1.89999998 sec
1
SFO1 100.6504916 MHZ
13C
Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 Moz
nucz 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
0.30294999 W
0 39000 W

F2 - Processing parameters

SI 32768

SF 100.6404168 MHZ
WDW

S5B 0

LB 1.00 Hz
GB ]

PC 1.40



3
17

= oY
@
(GRY.]

167
.147
141
.12
87
841
6.81%
6.6814
8
53
628
10
081
2.062
987

7.
7
7

7.086
7.064
7.059
7.03%9
6.548
6.542
4.343
4.317
4,294
3.985
2.02%
1.037
1.012
0.

2
2.085

7.243
7.233
7.228
7.210
7.204

7
7.164

7
6.6844

Current Data Parameters
NAME 500M

6.
6.
6.6
6.

i ——— e

5

EXPNO
FROCNO

33
1

0. h

spect
5 mm DUL 13C-1

6009.615
0.18339%

Iz

1
300.1318534
00 usec
18.00000000 W

Processing parameters
65536

300.1300125 MHz
EM

0
0.30 Hz

0
1.00

10

096 & -

[Calte]

Current Data Parameters

o
-

144.13
134.18
124.50
124.26
121.8

121.16
118.66

.

—157.32

7
\

Iz

2b

77.16
76.73

NAME
EXPNC
PROCHNO

.56

S00M
34
1

- Acquisition Parameters
20211118
1.13

—58.95
—27.95
—11

h

spect
5 o DUL 130-1
29pg30

65536

cpC13

256

4
18028.846
0.550197
1.8175317
209.09
27.733
6.50

292.3
2.00000000
0.03000000
1.89999993

Hz
Hz
sec

usec
usec
K
sec
sec
sec
1
75.47525949 MHz
13¢
1.00
195.00000000
300.1312005
1H
waltzlé
90.00
14.00000000 W
0.17284000 W
0.14000000 W

usec

=

MHz

usec

2 - Processing parameters
32768
75.4677396 MHz

EM

L]
1.00 Hz
Q

1.40

T T
140 120

S76

ppm
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T
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w oM
— oo ~ 0 g =] w o
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N
H
2c
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S77

Current Data Parameters

HAME 500M
EXPHC 35
PROCNO 1
FZ - Acguisition Parameters
Date_ 20230202
Time 10.27 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
0 32768
SOLVENT cDel3
16

0
B012.820
0.489064 Hz

2.0447233 sec
80.72
62.400 usec
6.50 usec
298.0 K
sec

1
400.2424716
18

14.30 usec
2.00000000 W

MHz

F2 - Processing parameters
65536

400.2400191 MHz
EM

0
0.30 Hz
0

1.00

Current Data Parameters

NAME 500M
EXPHO 38
EROCHC 1

F2 - Acquisiticn Parameters
Date_ 20230202
Time 10.30 h
INSTRUM spect
PROBHD 5 mm PABBC BB/
FULPRCG zgpg30

TD 65536
SOLVENT €DC13

s 105

bs

SWH Hz
FIDRES Hz
AQ sec
RG

oW usec
DE usec
TE K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFO1 100.6504916 MHZ
NUCl 13c

P1 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 MHz
NuC2 15
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.30294899 W
PLW13 0.24539000 W
F2 - Processing parameters
SI 32768

EF 100.6404172 MHz
WoW EM

55B o

LB 1.00 Hz
a 0

EC 1.40



o
AHN AN YN IO A MR MOEMA T MO0 OONAOLONMAIN YN MO
NMOWVWMADOCMNMWLUT 400NN 00T M 00 AN =00 - O
NN A A0 REDYOOYNNTTNDADOOCONN T Mmoo oD ® o - Current Data Parameters
T s P 8 :
o P P e e e = = = A0 A0 WD D WD D DA o M e e N o A o O OO E;[;EO "ﬂgf'
PROCNO 1

i
|
|

F2 - Acquisition Parameters
e

20220123

1.44 h
spect
PROEE 5 mm DUL 13C-1
() BULPROG zg30
D 65536
SOLVENT cpe1s
NS 16
2
N SWH 6009.615 Hz
H FIDRES 0.183399 Hz
BQ 5.4525952 sec
2d RG 142.81
bW £3.200 usec
DE 6.50 usec
TE 296.4 K
Dl 1.00000000 sec
100
SFol 300.1318534 MHz
NuC1 i
Pl 8.00 usec
PLU1 18.00000000 W
F2 - Processing parameters
65536
300.1300162 MHz
EM
[}
0.30 Hz
a
1.00

B

=]

4
g

—

.57

NAME
EXPNC
PROCHNO

-

SN N

144.1
137
134.27
124.50
124.29
121.15
119.07
118.786
77.58
77.16
76.73
7.1
4.54
—29.186

—157.30
—3
—14.17

7

2d

NOC!
CPDPRG [2
PCPD2
PLWZ
PLW12
PLW13

Current Data Parameters

S00M
EE]
1

20220123

- Acquisition Parameters

3 h

spect
5 o DUL 130-1
29pg30

65536

cpC13

435

4
18028.846
0.550197
1.8175317
209.09
27.733
6.50

296.7
2.00000000
0.03000000
1.89999993

1
75.4752549
13¢

1.00
195.00000000
300.1312005
1H

waltzlé
90.00
14.00000000
0.17284000

Hz
Hz
sec

usec
usec
K
sec
sec
sec

MHz

usec

=

MHz

usec
W
W

0.14000000 W

N

A

T T
140 120 100

S78

20

ppm

- Processing parameters
32768
75.4677415 MHz
EM
Q
1.00 Hz
Q

1.40



WO NI A O oA 0 ) A s Y Y Y D @AM AN O mh\vuwmg
T A A DO M A OO0 HMOE T NO T SN NN MO NS Mo
NN AAACDOO0O0O0 OO0 ® W WD NI =GOy o) M= = (= WA OOy O Gy - Current Data Parameters
e e s e e e D W00 CeOedaesmadaaaaaaNnoocoo T NANE So0m
EXPNC 246
/W#—;’% W% PROCNO 1
F2 - Acquisition Parameters
e 20
22.31 h
spect
PROEE 13c-1
0 FULPROG zg30
D 65536
SOLVENT cpe1s
NS 16
2
N SWH 6009.615 Hz
FIDRES 0.183399 Hz
H 20 5.4525952 sec
RG 82.09
2e bW £3.200 usec
DE 6.50 usec
TE 296.7 K
Dl 1.00000000 sec
100
SFol 300.1318534 MHz
NuC1
Pl 8.00 usec
PLU1 18.00000000 W
F2 - Processing parameters
65536
300.1300260 MHz
EM
[}
0.30 Hz
a
1.00
U L
- —
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
8 j 5 g
3sls g 8 CIEE
WM~ MO M0N0 @©
SO W W W MW W a0 @ =] <+ O 3 Current Data Parameters
o 0 - O HAME S00M
= 0D S D00 . EXPNO 243
eI e TS TS ISV S 8 S el 0 - M W ooy PROCHO 1
e e I e B e B e e e | = =~ 0 < BEAE]
| S/ e=" S\ | N\ £2 - Acquisition Parameters
a 20220114
23.40 h
spect
5 mm DUL 13C-1
zgpg30
D 65536
501 coois
0} NS 114
D 1
5 18028.846 Hz
F1ID 0.550197 Hz
N it 1.8175317 sec
209.09
H 27.733 usec
6.50 usec
2e 297.1 K
2.00000000 sec
0.03000000 sec
1.89999993 sec
1
75.4752949 MHz
130
11.00 usec
195.00000000 W
300.1312005 MHz
NUC2 1H
CPDERG [2 waltzlé
BCEDZ 90.00 usec
PLW2 14.00000000 W
PLW1Z 0.17284000 W
PLW13 0.14000000 W
Processing parameters
32768
s 75.4677453 MHz
WDW EM
8B Q
LB 1.00 Hz
GB Q
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S79



[ el Ts It} —
— 00O s (=}
(e RS RSN ol

.133
L0862

[l

-

T.224
7.185
T.183
?

7.104
7.039
7.014
6.859

-

e

Iz

Bn
2f

6.717

4.567

3.459
3.414
3.381

3.317
3.301
3.27

2

3.256
-0.000

NAME
EXPNO
PROCNC

Current Data Parameters

soo0M
41
1

F2 - RAequisition Parameters

Date
Time
INSTRUM
PROBHD
PULPROG

SOLVENT
NS
Ds

10.84
1.10
0.98
0.95

Ll

157.21
138.76
137.26
129.52
129.17

o

Iz

Bn
2f

o

-

126.7

124.35

121.91
121

.29
119.32

119.03

1.00

S Ve

&

77.58

77.16

76.73

<

59.51

MAME
EXPNO
PROCNO

—41.5%9

CPDPRG[2

D2
PLUWZ

T
140

T
120

S80

ppm

S5 mm DUL

20220114
18.51
spect
13C-1
230
65535
coels
15

2

6009.615
0.183333
5.45255852
166.41
43.200
6.50

236.5
1.00000000
1

300.1318534

8.00
16.00000000

5536
300.1300188
EM

0

0.30

1]

1.00

Current Data Parameters

S00M
42
1

20220114
18.46

spect
5 mm DUL 13¢-1

zgpg30
65536
CDC13
200

4
18028.846
0.550197
1.8175317
209.09
7.733

6.50
296.5
2.00000000
0.03000000
1.89999998

1
75.4752949
13¢C

.00
195.00000000

300.1312005
18

waltzlé
20.00
14.00000000
0.17284000
0.14000000

32768
75.4677424
EM

0

1.00

0

1.40

h

Hz

sec

Processing parameters

MHz

Hz

- Acquisition Parameters

h

Hz
Hz
sec

usec
usec
K
sec
sec
sec

MHz

usec

=

MHz

usec
W
W
W

- Processing parameters

MHz

Hz
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M TONNO AT AN T T N0 O MmO [ w0 o =3
R A e i B B I BT R T W R R e e R Y T s R i) N w D o
HAOOMO oD OO~ WWWRWsp spsr spOC OO0 o [Ta T c: Current Data Parameters
. [ 500M
M~ 0=~ W0 W W0 W0 W0 W 0D WO W W00 W0 W00 W0 0101w ™) — I EXENO 13
W M/ | \/ FROCNG 1
FZ - Acquisition Parameters
Date_ 20230205
Time 16.43 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
0] 0 32768
SOLVENT CDCl3
NS 16
Ds 0
N SWH 8012.820 Haz
H FIDRES 0.489064 Hz
RO 2.0447233 sec
RG 43.5
zg DW 62.400 usec
DE 6.50 usec
TE 298.4 K
Dl 2.00000000 sec
D0
SFO1 400.2424716 MHz
NUC1 18
Pl 14.30 usec
PLW1 12.00000000 W
Processing parameters
65536
400.2400457 MHz
EM
0
0.30 Hz
0
1.00
L Y
T T T T T T T T T T T
10 9 8 7 6 5 a 3 2 1 ppm
2538 g = 8
cilailo|ale - - o L
; Eg r": :r' g g E o~ g : E S ~ 0 < — O = Current Data Paramet?rs
< o n ~ NAME
N M@uE OO SN @0 e N - EXPHNO 44
WM 0 M o] 00O I = o w PROCNO 1
e i R R i I e T I R o~ Y —
\ \“\\\ \/‘//‘ \|/ \ / F2 - Acquisition Parameters
Date_ 20230205
Time 17.42 h
INSTRUM spect
PROBHD 5 mm FABBO BB/
PULPROG zgpg30
O D 65536
SOLVENT CDC13
NS 1024
Ds 4
SUH 24038.461 Hz
N FIDRES 0.7335%6 Hz
H RO 1.3631468 sec
RG 206.33
2g D 20.800 usec
DE 6.50 usec
TE 298.7 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFO1 100.6504916 MHz
NUC1 13C
Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 Moz
nucz 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.3020499% W
PLW13 0.24539000 W
F2 - Processing parameters
SI 32768
SF 100.6404275 MHzZ
WDW EM
3ZB Q
Le 1.00 Hz
GB 0
‘ PC 1.40
min "
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S81
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1.547
1.630

<

Br
Cr
N
F
2h
\ /\ N N S
T T T T T T T T T T
10 9 8 7 6 5 4 3 1 ppm
el B ;
P B P P P - [=] Il
MY OWWOWmohhungao MmO
el e el TR 2 =
SO0 00 0= Oy W) W) S0y 00 00 W) - -
WMo NN A ~ \o [=)] (=)
S 2
Br
(e}
N
F
2h
T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S82

Current Data Parameters

NAME 500M
EXPNC 45
PROCNO 1
F2 - RAequisiticn Parameters
20221115
20.58 h

spect
5 mm PAEBO BE/

8012.820 Hz
0.489064 Hz
2.0447233 sec
206.33

298.0 K
2.00000000 sec
1

400.2424716 MHzZ
1H

14.30 u
12.00000000 W

F2z - Processing parame

5T 65536
SF 400.2400102 MHz
WowW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters

NAME S00M
EXPNC 262
PROCHNO 1

- Acquisition Parameters

Date_ 20221115

Time 21.00 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG Zqpg30
D 65536
LVENT cpels
165

4
24038.461 Hz
0.733596 Hz
1.3631488 sec
206.33
20.800
6.50

298.0
2.00000000
0.03000000
1.89999993

1
100.6504916 MHz
13¢

10.00 usec
54.00000000 W
400.2416010 MHz

1H
waltzlé

90.00 usec
12.00000000 W

0.30294999 W
0.2453%000 W

F2 - Processing parameters
s1 32768
SF 100.6404166 MHz
EM
Q
1.00 Hz
Q

1.40
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Ph
@EO
N
F
2i
A LALJk‘hrL .
T T T T T T T T T T T T
1" 10 9 8 7 6 5 4 3 2 1 ppm
saflzss I 8 o
NI |N|O|N A o o
OO W] A OO0 WD @
WO AN A0 nm e O o =<
e T = =S
MM S OO MM S S s m .. . .
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Ph
@EO
N
F
2i
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S83

Current Data Parameters

NAME 500M
EXPNC 47
PROCNO 1
F2 - Requisition Parameters
20221115
21.11 h
spect
> 5 mm PABBC BE/
PULPROG zg30
D 32768
SOLVENT cpe1s
NS 16
DS 0
SWH 5012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 206.33
oW 52.400 usec
DE 6.50 usec
TE 298.0 K
Dl 2.00000000 sec
D0 1
SFO1 400.2424716 MEz
Nuc1 1H
P1 14.30 usec
PLU1 12.00000000 W
F2z - Processing parame
sI 65536
SF 400.2400155 MHz
WDu EM
S5B [
LB 0.30 Hz
GB 0
EC 1.00

Current Data Parameters

NAME S00M
EXPNO 264
PROCHO 1

F2 - Acquisition Parameters

20221115
21.13

spect
5 mm PABBO BB/
zgpg30

65536

coois

1024

G

4
24038.461
0.73359%6
1.36314848
206.33
20.800
6.50

298.0
2.00000000
0.03000000
1.899999938
1

100.6504916
13C

10.00
54.00000000
400.2418010
NuCz 1H
CEDPRG [2
PCPDZ 20.00
PLW2 12.00000000
PLW12 0.30224932
PLW13 0.24533000

32768
100.6404161
EM

Q

1.00

Q

1.40

WDW
85B
LB
[e:]
PC

h

Hz
Hz
sec

usec
usec
K
sec
sec
sec

MHz
usec

W
MHz

usec

===

Processing parameters

MHz

Hz



R R Ty N R e M AR I N U BT B o [ o e N S ] ™ o o
WA~ NOLYWD TN oenm Ao o ™ = oy
NOO0OO0 O OoOOM®OM @AWW AW MWW W [= === o WO Current Data Parameters
E I S S S B B B I . P NANE e
Ll e o o e e R U e I Ve B U Vo ¥ o Yo Ve JYs BLVa RN IR Ce BN« T BT BT VS o 0 ] o — —~ EXPNO 249
W‘Wﬁ% ‘ S, H
F2 - Bequisition Parameters
20221115
19.00 h
spect
(0] 5 mm PABEO BB/
230
SOLVENT o)
NS 16
N Ds 0
H SWH 8012.820 Hez
FIDRES 0.489064 Hz
2j AQ 2.0447233 sec
RG 206.33
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
100 1
SFOL1 400.2424716 MEz
NUC1 1
Pl 14.30 usec
PLWL 12.00000000 W
F2 - Processing parame
sI 65536
SF 400.2400101 MHz
Wou EM
$5B 0
LB 0.30 Hz
GB 0
BC 1.00
U ] J L
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 pPpm
5588 8 5 5 |2
<lrlrlc - =] ] o
1 WO O o= L (=] a
B A e A I I R - . o Curr Data Parameters
- — @ N So WAME 500M
DS OV O O . - EXPNO 250
T R L IS S RN R P I ] ~ 0 o = PROCNG 1
o A o o =~ - = o
\'\'\"\\\\\//// v F2 - Acquisition Parameters
20221115
19.03 b
spect
5 mm PABBO BB/
zgpg30
65536
(] CDC13
102
]
24038.461 Hz
0.733596 Hz
N 1.3631488 sec
H 206.33
20.800 usec
2j 6.50 usec
298.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
100.6504916 MHz
13¢
10.00 usec
54.00000000 W
400.2416010 MHz
1H
CPDPRG [2 waltzlé
D2 90.00 usec
PLUZ 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W
F2 - Processing parameters
51 32768
SF 100.6404280 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S84



S85

CINADNINNC-F AN AT A NOMNO AN N0 O N 0N ® o
Lol L ST o e B e o B i - T o e s e B e = BN - R e AR B o T I T o TT S I e s B o B | 0o [ =]
A AAA00CONRNNNANND®M®D® O W WO WML ULWN [SRCIERC ] Current Data Parameters
=== 0 W00 W WA W WA W WD W W WO LW W W LW M — Ei?ﬁo 502[‘;
M v PROCNG 1
F2 - Aoquisition Parameters
Date_ 20221115
Time 19.11 b
INSTRUM spect
(o) PROBHD 5 mm PABEO BB/
F PULPROG 2930
32768
cDels
16
N DS o
H SWH 8012.820 Hz
FIDRES 0.433064 Hz
2k Jite] 2.0447233 sec
RG 206.33
oW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D0 1
5FO1 400.2424716 MHz
NUCL 18
Pl 14.30 usec
PLW1 12.00000000 W
F2 - Processing parameters
51 655365
SF 400.2400101 MHz
WDW EM
588 0
LB 0.30 Hz
GB 0
PC 1.00
k / _______J\.Jl
T T T T T T T T T T T
10 9 ) 6 5 4 3 2 1 ppm
8|8(5|3 g 8 8
ol —|a - =} L
Seoso QLN - Current Data Parameters
e A A - a HAME S00M
o w Mo e . . EXPHO 252
OO TMM®M OO A &) @ PROCNO 1
L e B B B B B B B B B B B s B B B el ol <t —
\\:\\N\' K%/ v F2 - Acquisition Parameters
Date_ 20221115
Time 13.12 h
INSTRUM spect
PROBHD 5 mm PRBBO BB/
PULPROG Zqpg30
o 65536
cpels
F 205
4
24038.461 Hz
N 0.733596 Hz
H 1.3631488 sec
206.33
20.800 usec
2k 5.50 usec
293.0 K
2.00000000 sec
0.03000000 sec
1.89999993 sec
1
100.6504916 MHz
13c
10.00 usec
54.00000000 W
400.2416010 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCED2 90.00 usec
PLWZ2 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W
- Processing parameters
100.6404151 MHz
EM
Q
1.00 Hz
i
b
s . AW i it el A b A oo tpetons
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
NAME 500M
EXPNO 253
FPROCNO 1

.62
1.612

<::l

F2 - RAequisiticn Parameters
20221115
19.32 h
spect
5 mm PABBC BE/

CDC13

8012.820 Hz
0.489064 Hz
2.0447233 sec
206.33

62.400 usec
6.50 usec

298.0 K
2.00000000 sec

400.2424716 MHzZ

14.30 usec
12.00000000 W

F2z - Processing paramet

5T 65536
SF 400.2400100 MHz
WowW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00

(-]
o -
B
(%]
n
-

10 9 8 ppm

1.00
0.97
1

0

Rl ™M r-
0o M ™M

[ e

™
=

.8

Current Data Parameters
NAME S00M
EXPNC 254
PROCHNO 1

9.52
.18

.47
76.84

@ W TNy
[ S SN

~ w0
o

[

121
19.75

— o —
\l\\'\\/%/ F2 - Acquisition Parameters
Date_ 20221115
Time 1.27 h
spect
5 mm PABBO BB/
29pg30
65536
cpeis
36

144,09
13

7

7
49,68

1

Cl

4
24038.461 Hz
0.733596 Hz
1.3631488 sec
206.33

Iz

2.00000000
0.03000000
1.89999998

1
100.6504916 MHz
13¢
10.00 usec
54.00000000 W
400.2416010 MHz
1H
waltzlé
90.00 usec
PLWZ 12.00000000 W
PLW12 0.30294999 W
PLW13 0.24539000 W

sing parameters
32768
100.6404161 MHz

T T
200 180 160 140 120 100 80 60 40 20 ppm

S86



H MO WD~ O MM s @ o~ O 3y
LM eEACN MO DWW L Mo fe] mM o—
I O e O o0& Mmoo oo — OO
an el o Sl el e el ol au B T« BV e RN« BV e} uwy uy uow ™ —
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N
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Current Data Parameters

NAME 500M
EXPNC 61
PROCNO 1
F2 - Requisition Parameters

SOLVENT
NS

Ds

F2z - Processing parame

Current Data

20221116
1 31 h

spect
mom PAEEO BE/

8012.820 Hz
0.489064 Hz
2.0447233 sec
206.33

298.0 K
2.00000000 sec
1

400.2424716 MHzZ
1H

14.30 u
12.00000000 W

65536
400.2400138 MHz
EM
0
0.30 Hz
0
1.00

Parameters

HAME 500M

EXPNO 52

PROCHO 1

F2 - Acquisition Parameters

D 20221116
13.08 h
spect

PROEBHD 5 mm PABBO BB/

PULPROG Zgpy 30

D 65536

SOLVENT CDhCl3

NS 457

DS 4

SWH 24038.461 Hz

FIDRES 0.733596 Hz

A0 1.3631488 sec

RC 206.33

DW 20.800

DE 6.50

TE 288.0

D1 2.00000000

dll 0.03000000

DELTA 1.89955998

TDO 1

SFOl 100.6504916 MHz

NOC1 13c

Pl 10.00 usec

PLW1 54.00000000 W

SFO2 400.2416010 MHz

KUC2 18

CPDERG (2 waltzl6

PCPD2 90.00 usec

PLW2 12.00000000 W

PLW12 0.302949%9 W

PLWL3 0.24533000 W

F2 - Processing parameters

32768
100.6404151 MHz
EM

0
1.00 Hz
0

1.40



DWOWONDMOAMNMU OO @SN S o m
OO TMOoWNMO S 0O WOR oW O o - o
[ e B ot B ot B o B B | ied e 1 OO NN WO CoOoorr OO Current Data Parameters
I T Bt Bt A NANE e
e e e e e e e el - AR R - RV RV RV T T T T —— i o
W% v BROCHO H
F2 - Bequisition Parameters
B
(o] SOLVENT o)
NS 16
DS 0
SWH 8012.820 Hz
cl N FIDRES 0.489064 Hz
e 2.0447233 sec
H RG 206.33
DW 62.400 usec
2n DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
100 1
SFOL1 400.2424716 MEz
NUC1 1
Pl 14.30 usec
PLWL 12.00000000 W
F2 - Processing parame
sI 65536
SF 400.2400142 MHz
Wou EM
$5B 0
LB 0.30 Hz
GB 0
BC 1.00
' |
AL _J i
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 pPpm
ﬁé[swﬁfs g g g .
=|rleilrlrlo - - L]
-~ O [Ty e ] "L
i AR s i =t M - - © Current Data Parameters
- @ = o HAME S00M
M~ 9o s O = . . EXPNO 64
TR L IS IS I IR It I B ~ 0 = o PROCHO 1
D B B B B B B B e e B r~ -~ <t —
\ "\\"\\ %/ v - Acquisiticn Parameters
20221116
12.21 h
spect
S mm PABBO BB/
2gpg30
o) 65536
cpcl3
169
P
24038.461 Hz
Cl N 0.733596 Hz
H 1.3631488 sec
206.33
20.800 usec
2n £.50 usec
298.0 K

2.00000000 sec

0.03000000 sec

1.89999998 sec
1

100.6504916 MHz
13¢

10.00 usec

54.00000000 W
400.2416010 MHz
1H
waltzlé
90.00 usec

12.00000000 W
0.30294999 W
0.24539000 W

2 - Processing parameters
32768
100.6404161 MHz
EM
]
1.00 Hz
Q

. - MU,LW

1.40

T T
200 180 160 140 120 100 80 60 40 20 ppm

S88
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[==lRe e TS AT T IS I Ty

1
4
il

N =]
5] o

87
85
8

<+ Mooy
e

N

Current
NAME
EXPNO

v FPROCNO

5

5
741
L7106

483
[
3
6.892
g
.5
5

2
5.20
3.78
3.75
1.747
1.73

IS
5
[

6.703
9
6.58
6.57

5.255

238

§.484
4
8

6.
[}
5]
6.
6
[

7.
7

L e it ol ol oy

e

Data Parameters

500M
59
1

F2 - RAequisiticn Parameters

20

20221115

20.43

spect

5 mm FABBO BE/

B01z.820
0.489064
2.0447233
206.33
62.400
6.50
298.0
2.00000000

400.2424716

h

Hz

sec

usec
usec
K

MHz

| J

14.30 usec
12.00000000 W

F2z - Processing parame

5T 65536

SF 400.2400097 MHz
WowW EM

S5B 0

LB 0.30 Hz
GB 0

PC 1.00

— (W AN\
T T T T T T T T T T T
" 10 9 8 7 6 5 4 3 2 1 ppm
- rlelaill=[=e o ©
A = s S =G, . - Current Data Parameters
T aa L nERnnRT s RN aan - © NAME 0
Cl =@ s O~ W00 )y O o . - - EXPNO 60
TN NN A A D =} = PROCNO 1
A o o o o o o o o W ol
=== N | F2 - Aoquisition Parameters
Date_ 20221115
Time 20.44 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
65536
CDC13
197
0 :
24038.461 Hz
0.733596 Hz
1.3631468 sec
N 206.33
20.800 usec
H 6.50 usec
298.1 K
20 2.00000000 sec
0.03000000 sec
1.89999998 sec
1
100.6504916 MHz
13C
10.00 usec
54.00000000 W
400.241
1H
waltzlé
90.00 usec
12.00000000 W
0.30294999 W
0.24539000 W
F2 - Processing parameters
ST 32768
SF 100.6404168 MHZ
WDW
3ZB Q
Le 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S89
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4.121

o
N
H Ph
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Current Data Parameters

NAME 500M
EXPNC 67
PROCNGC 1

F2 - Acquisition Parameters
Date_ 20230306
Time 5.27 h
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG zg30

i) 32768
SOLVENT CDCl3

HS 16

Ds 0
SWH 8012.820 Hz
FIDRES 0.439064 Hz
RO 2.0447233 sec
RG 162.77

Dw 62.400 usec
DE 6.50 usec
T8 300.9 K
D1 2.00000000 sec
DO 1
SPO1 400.2424716 MHz
NUC1 1H

Pl 14.30 usec
PLW1 12.00000000 W
F2 - Processing parameters
sI 65536

SP 400.2400000 MHz
WDW EM
558 [}

LB 0.30 Hz
GB 0

BC 1.00

Current Data Parameters
NAME 50

EXFNC 68
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230306
Time 6.26 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpa30

) 65536
SOLVENT CDC13

NE 1024

Ds 4

SUH 24036.461 Hz
FIDRES 0.7335%6 Hz
RO 1.3631488 sec
RG 206.33

oW 20.800 usec
DE 6.50 usec
E 301.5 K
D1 2.00000000 sec
d11l 0.03000000 sec
DELTA 1.89999998 sec
DO 1

SFO1 100.6504916 MHz
juis[en) 13C

Pl 10.00 usec
PLW1 54.00000000 W
S8FO2 400.2416010 MHz
Nuc2 1H
CPDPRG[2 waltzlé
PCED2 90.00 usec
PLW2 12.00000000 W

0.30294999 W
0.24539000 W

F2 - Processing parameters

SI 32768

SF 100.6404168 MHz
WDW EM

55B a

LB 1.00 Hz
GB 0

PC 1.40



N
H
4a

e

T T T T T T T T T
10 9 8 7 ] 5 4 3 2
ge=Eae B S
- rlalerl— < &
T,
2HE29RE8SRIES o
TETEETEEETE R .
SRR EETEL
Sisiniiiiine hEnad .
NS\ 2 A [
S
N
H
4a
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20

S91

-Me-QH-Pro

F2 - Acquisition Parameters

Date, 20221112
Time 1.02
INSTROM spect
PROBHD 5 mm PABBEO BE/
PULPROG 2g30
T 7

SOLVENT

2.00000000
400.2424716
1n

14.30
12.00000000

Hz
Hz

sec

us
us
K

se

ec
ec

o

MHZ

us

W

F2 - Processing paramsters

ec

51 65536

A8F 400.240015% MHz
WowW EM

558 o

LB 0.30 Hz
GB 0

pC 1.00

rent Data Parameters

AME 2022-11-12-¥Ig-S-Me-QH-Pro
EXPNC 2
FROCNO 1
Fi - Acquisition Parameters
Date_ 20221112
Time 1.06 h
INSTRUM spect
FROBHD 5 mm PABEO BB/
FULPROG 2gpg 30

65536
cpzclz

0.03000000
1.8999

i
CPDPRG [2 waltzlé
20.00

12.0000000

0.3029 9
0.2453%000 W

2.00000000 sec

sec

se

F2 - Processing parameters
32768

EM
o

1.40

1.00 Hz
0

100.6403867 MHz



Current Data Paramete

apEg H NAME 2022-11-12-720-5-Et -QH-Pro

& JEpe e . HO 1
\WV {//ﬂ V PROCHO 1

F2 - Acquisition Parameters
D 20221112

1.54 1

THSTRIM speat
PROEHD 5 mm PABEQ BB/
S PULPROG 2¢730

T

SCLVENT

Iz

4b

+50 usec
299%9.8 K
2.00000000 =ec

400.

424716 Maz
18

14.30 us
12.00000000 W

F2 - Processing parameters
5T &

65536
SF 400.2400154 MHz
WoW EM
258 a
LB 0.30 Hz
GB 0
PC 1.00

. ) . M_u S I

10 9 8 7 6
SEEREEe o 5 e |z
Slelrlclalele - o -l o
R Current Data Parameters
o8 N@H$~c - Py 2022-11-12-Y2Q-S-Et-QH-Pro
0o anmann % “ h
e : oo o o & .- FROCHO B
R IR nnwnnn o -
F2 - Acguisition Parameters
\I\\.\V/// W | | Date_ 20221112
- 1.56 h
INSTRUM spect
PROBHD 5 mm PAEEO EB/
PULPROG zgpg30
™ 65536
S SOLVENT cpzciz
] 64

4
24038.461 Hez
0.733596 Hz
3631488 sec
206.33
20.800 ussc
6.50 usec
300.3 K
2.00000000 sec
0.03000000 sec
1

.899999498 sec

Iz

4b

1
100.6504916 MHz

waltzlé
90.00 usec
12.00000000
0 294999 W
24539000 W

0

F2 - Processing parameters
32768
100.6403867 MHz
EM
1]
1.00 Hz
[}

1.40

T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S92



N
H

4c

Current Data Parameters

HAME 2022-11
EXFNO

PROCNG 1

F2 - Aoguisition Parameters
Date_ 20221101
Time 21.20 h
INSTRUM spact
PROBHD 5 mm PABBO BB/
PULPROG zg30

™ 32768
SOLVENT cpe13

N 8

D8 0
SWH £012.820 Hz
FIDRES 0.499064 Hz
AQ

RG

oW

DE

TE

Dl

TDO

SFOL

NUCL

Pl 14.30 usec
PLW1 12.00000000 W

- Frocessing parameters
5536

400.2400231 MAz
EM

a
0.30 Hz

a
1.00

MA_

g o - = =

NS (= <
slrldlsiglvirl [+~ -
NN E O CWw e N8 S Do
FmON S NO WA o © W @
MW AG NN D@D T @ . .
R R R R R N =] -
R R -

NN N

Iz

4c

M
-

3 ppm
w = ~
g3 |s
|l (]
Current Data Param 2
HAME 022-11-01
= EXFNO 2
. PROCNO 1
"
-

—2z0.11
—14.22

q
24038.461
0.733596
1.3631486 =
206.33
20,800

dil 0.03000000 sec
DELTA 1.89995998 sec
™o 1
sFel 100.6504916 MHz
HoCl 13¢

p1 10,00 usec
PLAL 54.00000000 W
SFO2 400,2416010 MHz
Hucz 1H
CPDPRG[2

F2 - Processing parameters
85I 2768

sP 100.6404201 Mz
WOW
EEL]
LB
=3
PC

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

60 40 20 ppm

S93

-¥2Q-5-n-Prop-QH-Pr
1

2¢-S-n-Prop—QH-Pro



S

Iz

4d

10 9 8 7 6

- ]

3885/85 (8 S8 (8 [8
ololalll<l<l |+ R I ) B P
© AR
© PRt o ®e o
™ @@ e = o
- - o S i w oo
NS/ 27 NI
S
N
H
4d
T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S94

Current Data Parameters
2022-11-

HNAME

EXPNO 1
PROCNG 1

F2 - Rcquisition Parameters

20221112
spect
5 mm PABEO EB,

PULPRCG

0
SOLVENT

292.9 K
2.00000000 sec

400.2424716 MHz
1

1 0
12.00000000

F2 - Preocessing parameters
51 65536

SF 400.2400153 MHz
WO EM
0

0.30 Hz
PC 1.00

Current Data P:

@-5-n-Bu-QH-pro

HAME 2022-11-
EXPNO 2
PROCNO 1

F2 - Boguisition Parameters
Date_ 20221112
Time 1.46 h
INSTRUM

PROBED

PULPROG

cp2c12
128

4
24038.461 Hz
0.

2.00000000 sec
D300 0 =

1.49399998 sec

100. 6504916 Miz
13c

0.00 usec
54,00000000 W
400,2416010 MEz
18
waltzlé
40.00 usec
w

F2 - Processing parameters
32768




ot o fenony Curront Data Paramstors
RET TS0 B EEEEE S
NELLESERHER SEDZES AR 2022-10-20-Y20 oEpro
R E LA LR L L EL TR L LT o '
B Y Y I i H

e Ve N

@Q&

.280 usec
€.50 usec
238.2 K
1.00000000 sec
1

300.1318534 MHz
1B

.00 usee
PLHL 18.00000000 W

F2 - Processing param

51 65536

Bl 300.1300086 MHz
M

T
10 9 8 7 6 5 a 3 2 1 ppm

NN|n[m w =] @ ™~ ™~ -
RN a S| (&
rlalslel o - s ol o ]

Current Data Parameters
orwodnd Y e s o R o Te e S-n-Pentyl-Gi-Dra
WMo N @ - N M 1 EXENO 2z
5 b gap 9 i
GHC N m o e R ) noen PROCHO L
LS NIRRRI35S P Soga
e I e e e A B B A A I - wy [ RN K] - cquisition Parameters
NS\ N/ | VLT g

INSTRUM

36
:

Iz

4e

£0.00000000 W
£00.132000% MHz
1

0.25538000 W

F2Z - Processing parsneters
32768

7577718 MEz
EM

T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S95



Current Data Parameters
NAME 2022-11-01-¥2Q-5
i

-QH-Pro

EXENO
PROCHO 1

F2 - Acquisition Parameters
Date z02211

Time 21.30 h
INSTRUM spect
PROBHD 5 mw PAEBO BB/
PULFROG 2930
32768
SOLVENT CDeLs
NS €
bs o
5B 8012.620 Bz
FIDRES ©.489064 Hz
AQ 2.0447233 sec
RG 3.9

14.30 usec
PLAL 12.00000000 W

P2 - Processing parameters
s 65536

B 400.2400274 MHz
WOW EM
sSB o
LB 30 Bz
GE a
PC 1.00

10 9 8 7 6 5 4

w;
N
-

-

3
3

(] w wiole o - o @

g=[2|8[818/8| |8 5 sl 218

P2 7] R ) ) ) = ol lele
M@ OO N @ T
NRHRHSTRLANRETEG -0 " -
JERER R D B DB PR . i
CICEoNRARTRInERY .

BSS

SOLVENT cDeld
s 64

b

Fioees 00753896 Be
S A 1.3631488 sec
EG 206.33
oW 20.800 usec
e i150 mae
= 300 &
D1 2.00000000 sec
d11 ©.03000000 sec
N DELTA FEEER
H 00 i
SFoL 100.€504916 MEZ
HUCl 13c
£l 10.00 ©
Frat 54.00000000
af Sros G065 2418010 e
1n

[
CPDPRG[2 waltzlé
FCPD2 20.00 usec
ELHZ 12.00000000 W
PLWLZ 0.30254933 §
PLWLY 0.24530000 W
F2 - Processing parameters

s 32788

sF 1006404213 MHz
WoH EM

e 1.00 82
B 0

EC 1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S96



"

JLJMJ[_J Ll. A —~ . . 1
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
~ oo w o o o
,,g':,?q 338 s gl |8
olnicle olmlo o L] o
COMmM M NNNT R mM
WA 0 OO A SN M N @ oM -
EoEhEs e
PR R I .
CEoONIRIRY BERRaR Rt a

Z
z

Iz

4g

|

—20.98
~—

T T T T
200 180 160 140 120

T
100

80

60

S97

40

20

ppm

arameters

Current Data s
HAME ~5-P-Me—left-OE-Pro

2022-11-04-¥2

EXPNO 1
PROCHO 1

F2 - Acquisition Parameters
Date_ 20221104

Time 23.15 1
INSTRUM pect:
PROBED & mm PAEBO EBE/
PULPROG 2330

D 32768
SOLVENT epzo1z

s 15

D3 o

swi 2012.820 Bz
FIDRES ©.480064 Hz
A 2.0447233 sec
G 102.73

oW $2.400 usec
oE 6.50 usee
E 298,

01 2.00000000 sec
00

SFOL 400.2424716 Mz
NuCT 1

P1 4.30 usec
PLW1 12.00000000 W

F2 - Processing parameters
1 LEES

SF 400.2400153 MHZ
WOW EM
SSB [
LB 0.30 Bz
GE o
PC 1.00
Current Data Farameters
1 022-11-04-¥20-5-F-Me-left-QR-Pro
EXPNG 3
EROCKD L

isition Parsmeters
20221105
0.14 b
apect
5 mm PABBC
4

INSTRUM
PROBHD
BULFRCG

65536
ep2c12
1024

4

™
OLVENT
us

24038.461
©.733596
2

206.33

2.00000000 ses
©.03000000
1.83399098 sec

1
1006504916
13¢

10.00 usec
54.00000000 W
400.2416010 MHZ

kol
waltz1é

90,00 usec
12.00000000 &

0.50204992 W
0.24539000 W

F2 - Processing parameters
sI 276

3z788
sF 1006403868 MHz
WoM M
558 o
1B 1.00 8z
B o
BC 1.40



Current Data Parameters
HAME

2 B 2 g 2022-11-08-¥20-5-t-Me-Left—QB-Fro
4 < - =0 EXFNO 1
s [ o i ei PROCHO 1
Date_ 20221109
Time 0,45 1
INSTRUM spect
PROBED & mm PAEBO EBE/
PULPROG zg30
D 32768
SOLVENT epzo1z
s 15
D3 o
swi 012,820
FIDRES 0.480064 B
A 2.0447233 sec
G 206.33
oW $2.400 usec
oE 6.50 usee
E 293.0 K
01 2.00000000 sec
00 1
SFOL 400.2424716 Mz
NuCT 1
P1 4.30 usec
PLW1 12.00000000 W

F2 - Processing parameters
51 G55

SF

WOW
SSB
LB

GE

fo

T
10 9 8 7 6 5

@S -||e [} w
g1=([218| 1318 g (8
=115] o - o (]
o e e e e e oot o-Lafe-on-pi
NG mMm A oW oA w ol - oM w® W EXENG 2
EOUILER =8
WO N Do 00 e e e e .. EROCNO N
CIeohLazEIng IR s
- ¥R Qi el e Rl el G Y0 W N P Fz - isition Farsmeters

S\ W

Da

1.47 h

<

©.03000000 3ec

1.59992998 sec

Iz

SFOL 100.6504916¢ MHz
4h

Fl 10.00 usec

S 54.00050006 &

wUC2 13

35556 usec

PLWLY 0.24539000 W

F2 - Processing parameters
a1 32768

sF 1006402858 MEz
WO EM
558 o
1B 1.00 82
G 0
EC 1.40

T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S98



Current Data Parameters
NAME 2022-10-23-¥2Q0-5

= ] g3 Q-5-0-Me-right-QF-Fro
b 4 a4 EXENO i
K 4 G FROCHO 1
V F2 - Acquisition Parameters
Date z0221029
e 20.34 h
INSTRUM apect
PROBED S me PAEBO BB/
PULFROG zg30
™ 32768
SOLVENT cDels
S s 16
s o
L] 8012.620 Bz
FIDRES 0.489064 Az
RO 2.0447233 mec
RE 2,02
oW 62,400 usec
N o8 5.50 uace
H 2 296.0 K
01 2.00000000 sec
D0
4i SFOL 400,2424716 Mz
NuCT 18
P1 18,30 usec
PLH1 12.,00000000 W

P2 - Processing parameters
65536

B 400.2400219 MHz
WOW EM
sSB o

LB 0.30 Bz
GE a

PC 1.00

10 9 8 7 6 5 a4 3 2 1 ppm

N|wv| [e|v wn =3
2| |22 b =
<l =l =] o

Current Data Parameters
HAME

o~ 2022-10-29-Y2Q Me—right-QH-Pro
L] o9 @ 0 @ EXENC 3
s - ® o [LR=y EROCHO 1
b Lhe & =3 2 - Acquisition Farameters
.\ o - o e o Coa1e
Tin 20.57 n
INSTRUM spect
PROBHD 5 mm PABBC BB/
EULERCS 2apq30
™ 65536
SOLVENT €13
B 258
4

24038.461 8z

0.733596 Bz
1.5631488 sec

206.33

20.800 uses
6.50 usee

98.0 K
2.00000000 sec
0.03000000 sec
99998 sec

1.%
1

1006504916 MHz
13¢

00 uses

54.00000000 &
400.2416010 MEz
8

waltzl6
30.00 usec
1200000000 W
0.30294992 W
0.24539000 W

F2 - Processing parameters

51 32768

1006404101 1z
M

il A

T T T
200 180 160 140 120 100 80 60 40 20 ppm

S99



Current Data Parameters
NAME

ARIYFERSEGIYERNEERE & 4 & 11 2022-11-08-Y2Q-5-F-Me-Right -QH-Pro
mhmmasnnRaguan a0 < o we EXENO i
e B N - P K FROCHO 1
\NW WV% ‘ Pz - Acquisition Parameters
Date z02211
Time 1.51 b
INSTRUM apect
PROBHD 5 mn PAEBO BB/
PULFROG zg30
32768
SOLVENT epze1z
S s 16
s o
L] 8012.620 Bz
FIDRES 0.489064 Az
A 2.0447233 mec
RE 206.33

655
B 400.2400155 MHz
WOW EM
sSB o
LB 0.30 Bz
GE a
PC 1.00

10 9 8 7 6 5 a 3 2 1 ppm

E=d10=d =315 g = o fod
SHIREIEEE e = &
lelellelele - ]
current Data Parancters
e Py P,
© o e 2
MmO MmN w0 PROCHO L
< < 0 65 0 O a — ;
BRn6nen = Squisition farameters
20231100
50 n
e spact
FPROBHD 5 mm PABBC BB/
i
b
sovenT
i

206.33
20.800
6.50

200.6 K
2.00000000 sec
0.03000000 aec

99998 sec

1.

Iz

1
1006504916 MHz
13¢
0.00 uses
54.00000000 &
400.2416010 MEz
8
1z waltzl6
30.00 usec
20000000 W
130294299 W
0.24539000 W

Fz - B parameters
5 32768

100.6403860 Mz
M

o
1.40

T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S100



Current Data eters
W

aram
F 2o 2022-11-04-¥20-5-P-F-right—0H-Pro
2 L1 EXPNO 1
“ PROCHO 1
Date_ 20221104
Time 21.20 n
INSTRUM spect
PROBED & mm PAEBO EBE/
PULPROG zg30
™0 32768
SOLVENT epzo1z
s s
D3 o
swi 2012.820 Bz
FIDRES ©.480064 Hz
5O 2.0447233 sec
RG .
oW 62,400 usec
oE 6.50 usee
8 298.5 K
01 2.00000000 sec
00
SFOL 400.2424716 Mz
NuCT 1
P1 14.30 usec
PLW1 12.00000000 W

SF 400.2400181 MHZ
WOW EM
SSB
LB
GE
PC

F2 - Processing parameters
1 LLES

o -

T
10 9 8 7 6

T
4 3 2 1 ppm
momsmooh =3 [}
e < =
olririololrrio - ©
Corrent Data Parameters
oMo NS A MO m e 0N oW i 22-11-04- ¥20-5-P-F-right-Qi-Pro
W N 0o 3 @ e, oo A, Lo Nl ) @« EXENG 2
TOrnsnE Exene :
B R R R omanan .
e B S et [ g = )
i i et R [ i Rl el gl el o 0w 0 n b} iTien Paramecers
_ 20221104
Fime 2121 b
TusTEm spact
PROBED ]
PULERGG g
™
sowven
us
o5
S 2w
F FIDRES
AQ
RS
on uss
oE nzec

D1 2.00000000 sec
0.03000000 sec
1.59992998 sec

Iz

% :
SFOL 100.6504916¢ MHz

4k ki o
Fl 10.00 usec
Pnt 5.00000000 4
o R
wUC2 13
kst et
BCPD2 90,00 uasec
T Laa00000000 5
v 3130004595 w
PLWLI 0.24539000 W

F2 - Processing parameters
a1 32768

sF 1006402880 MEz
WO EM
558 o
1B 1.00 82
G 3
EC 1.40

T T T
200 180 160 140 120 100 80 60 40 20 ppm

S101



Current Data Parameters
NAME

= ar 2022-11-04-YZg-5-P-C1l-right-QR-Fro
£ EE EXENO 1
- G FROCHO 1

-

F2 - Acquisition Parameters
Date z022110

me 15.35 h
INSTRUM spect
PROBED S mm PAEBO BB/
PULFRCG zg30
™ 33768
SOLVENT cpzclz
S NS 1z
cl b o
SWH 8012.620 Hz
#Iukes PRTI TS
hQ 2.0447233 sec
na 20625
N oW usec
o s
H o1 sec
o
4| SEOL 2 716 MHz
e i
2 14,35 ace
PLH1 12.00000000 W

P2 - Processing parameters

55
B 400.2400154 MHz
WOW EM
sSB o

LB 0.30 Bz
GE a

PC 1.00

L — e L

10 9 8 7 6 4 3
Sl e
] e == g ] ) e o

o
b
]
OWT OO TME T HAME 2022-11-04-YZQ-5-F-Cl-right-QE-Fro
memmamm N = bl cquisiticn Farameters
NNWZ s
& mm PABBC BB/
SOLVENT cp2cl2
NS 2048
S FIDRES ©.733596 Hz
CI AQ 1.3631488 sec
:
:
:
Dl
N d11
H ™o 1
SFoL 100.€504916 MEZ
HUCl 13c
CPDPRGI2 waltzl$
FCPD2 90,00 usec
FLWL3 0.24530000 W

sI 32788
1006403867 MHz
EM

1.00 82

0
1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S102



AN AT O NSO MmMNO®0 NN @O o e~

FNTNON A AN A DWW N @O MDD S o

OO DOONWOWW ™M AN W O
W%’/))// v PROCNG

Current Data Parameters

500M
131
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULFRGG

D

Iz
g

6a 26

9 8 7 6 5 a 3 2 1 ppm
SIEIEE '3.]8; 5 g
aill—|s P - o
R =l R
M~ IO O8O M oo m w 2l —
o -~ o IS HAME
DO D@~ Moo R N N : EXPNO
B I I R R e B e I o o o PROCNO
e B R B R R R =~~~ « - ™
NN [ |
Date_
Time
INSTRUM
PROBHD
PULPROG
N
6a
ST
SF
WDW
3ZB
Le
GB
PC
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm

S103

5 mm DUL 13

20210727
17.10
spect

5 mm DUL 13C-1

zg30
65536
CDC13

16

2
6009.615
0.18339%
5.4525952
186.23
83.200
6.50
301.6
1.00000000
1

300.1318534
18

g.00
18.00000000

65536
300.1300211
EM

0

0.30

0

1.00

Current Data Parameters

500M
132
1

20210727
17.13

spect

Zgp
65536
cDC13

53

4
18028.846
0.550187
1.8175517
202.0%
7.733
6.50
301.7

2.00000000

0.032000000

1.89999993

1
75.4752949
13C

11.00
195.00000000
300.1312005
1H

waltzlé
20.00
14.00000000
0.17284000
0.14000000

32768
75.4677420
EM

0
1.00
]

1.40

h

Hz
Hz
sec

usee
us
K

sec

MHz

usec
W

- Processing parameters

MHz

Hz

cquisition Parameters

h

usec

W
W
W

F2 - Processing parameters

MHzZ

Hz



DALY MMM OoNOoON-A0N0OoOFYAMOoOCAMOo AN Ao AHm

[ e T B E AT B B B B ] MMNMONEN AT ADNDOLMNWLTOODOWENmM

AN AR ONTFOCOOEOO 000NN N®® 0 A
- = [ERvae © o o N e o

Iz

N L)

T
10 9 8 7 6 5 a 3 2 1 ppm

afefsss) CEE g5 [2
=l-ls|sla -l - -l o

NOo-MOoO O OO 5
b 59 08 o 2 03
2RRRRLERIRES T
R i B B B B B B B | o~~~ uwy - ™~ —
\*\\\\V%/ N
N
H
6b
itk . g ‘.r’| . M H ooy W \“wh e sy
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S104

Current Data Parameters

NAME 500M
EXPNO 133
PROCHC 1
F2 - Acquisition Paramsters
Date_ 20221115
Time 16.55 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPRCG zg30
10 32768
SOLVENT cDCl13
NS 18
DS 0
SWH 8012.820 Hz
FIDRES 0.483064 Hz
Jite] 2.0447233 sec
RG 206.33
oW 62.400 usec
DE 6.50 us
TE 298.0 K
D1 2.00000000 sec
00 1
sFol 400.2424716 MHz
NUC1 18
Pl 14.30 usec
PLW1 12.00000000 W
- Processing parameters
65536
400.2400139 MHz
EM
0
0.30 Hz
0
1.00

Current Data Parameters

NAME 500M
EXPNO 134
PROCKHO 1
F2 - Acquisition Parameters
Date_ 20221116
Time 0.14 n
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gp
65536
cDC13
1024
4

24038.461 Hz
0.733596 Hz
1.36314838 sec
206.33
20.800 usec
6.50 usec
298.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
100.6504916 MHZ
13C
10.00 usec
54.00000000 W
400.2416010 Moz
1H
waltzlé
90.00 usec
12.00000000
0.30294999
0.24532000

===

F2 - Processing parameters

SI 32768

SF 100.640414% MHZ
WDW EM

S5B 0

LB 1.00 Hz
GB ]

PC 1.40



O A MDY s osp os rs oo  OY
O = D e Y @)
D0 el Jts U]

L B T M M= < B B T B SR =)
R == Nl i e T N B e =)
00O AN WD N D) N W u) O OO
— — o

N
H
6¢c
J | J _AAJNLAJV____,J_“
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
28853 8|8 8 SSH 8
+|—|cs|als - - el I
NO AU~ A—O0RN
@O~ MWW O W SR [l @ ™ o3 el
[ -t [a=] — -~ o™
OO @M=~ ™Mo - . .. ..
TN NN A A [l = O 0 [ R
o B e B B T B e e B B B B o~~~ wr =M [ ]
N
H
6¢c
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S105

Current Data Parameters

NAME 500M
EXPNO 135
PROCNC 1
F2 - Acquisition Paramsters
Date_ 20221115
Time 16.47 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPRCG zg30
0 32768
SOLVENT CDC13
NS 2
DS 0
SWH 8012.820 Hz
FIDRES 0.483064 Hz
RO 2.0447233 sec
RG 102.73
oW 62.400 usec
DE 6.50 us
TE 298.0 K
D1 2.00000000 sec
D0 1
SFO1 400.2424716 MHz
NUC1 18
Pl 14.30 usec
PLW1 12.00000000 W
- Processing parameters
65536
400.2400201 MHz
EM
0
0.30 Hz
0
1.00
Current Data Parameters
NAME 500M
EXPHNO 136
PROCNO 1
F2 - Acquisition Parameters
Date_ 20221115
Time 16.4% h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gp
65536
CDC13
65
4
24038.461 Hz
0.733596 Hz
1.36314838 sec
206.33
20.800 usec
6.50 usec
298.1 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
100.6504916 MHZ
13C
10.00 usec
54.00000000 W
400.2416010 Moz
1H
waltzlé
90.00 usec
12.00000000 W
0.30294999 W
0.24532000 W

F2 - Processing parameters

32768
100.6404172
EM

0
1.00
]

1.40

MHzZ

Hz



NMOoONoOLLODoOANCALCWPNOFODDC AN PO A0 0 000NN oSO
NCF YOOI N AN A A0 RNONMEADDHDLON A=W 0m
NNH AN CNNIIREIOCVVOVOCOCORRINUINITIILIIIIONNR Current Data Parameters
P e e R O e T Rt T T T T J i i R S S E‘;?Eo 5(;21;1
k“%&\%wf%) e !
F2 - Acquisition Parameters
Date_ 20221029
Time 20.18 h
TNSTRUM spect
PROBHD 5 mm PABBO BB/
PULPRCG zg30
0 32768
SOLVENT CDC13
NS 18
N DS 0
H SWH 8012.820 Hz
FIDRES 0.483064 Hz
Jite] 2.0447233 sec
6d RG 80,72
oW 62.400 usec
DE 6.50 usec
TE 298.0 K
Dl 2.00000000 sec
00 1
SFO1 400.2424716 MHz
NUCL 18
Pl 14.30 usec
PLW1 12.00000000 W
Processing parameters
65536
400.2400235 MHz
EM
0
0.30 Hz
0
1.00
|
MJU____JL Whe
T T T T T T T T T T T
10 9 7 6 5 a 3 2 1 ppm
Eiré '§r8 g g[8 '8 g|8[(8 |8
if ~lalel+ —l= - =l o
o o >
PELYmhamo oS =0 s 0 Nm;m o o Current Data Parameters
- —- Mo & oo NAME 500M
oY Oy O 00 [~ M oS00 00 e . LA v EXPHNO 133
I I T IS I S BN RS IR S I IS} o T o Sl PROCNO 1
Ao o o o~~~ [Tl LT B S ]
\'*\\W \\l/ | ‘ | | | | F2 - Acquisition Parameters
Date_ 20221029
Time 20.30 h
INSTRUM
PROBHD
PULPROG
24038.461 Hz
N 0.7335%6 Hz
H 1.3631468 sec
206.33
20.800 usec
Gd 6.50 usec
298.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
100.6504916 MHz
13C
10.00 usec
54.00000000 W
400.2416010 Moz
1H
waltzlé
90.00 usec
12.00000000 W
0.30294999 W
0.24539000 W
F2 - Processing parameters
ST 32768
SF 100.64041%0 MHZ
WDW EM
3ZB Q
Le 1.00 Hz
GB 0
PC 1.40
o
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S106



VR e

WO AYOoOO0MHOor-NOYRN OO0 s OO o s
MOOFMN A A NOMNERNOE0N DO ADDAN N O
HOOANAVNNIIVIRRVVVOOOIONPBE®DVWINW @R

= @ ©w G 60 L R Ry o (=]

N
H
6e
h_*.LA_A_M_____’M\-____,_-A_,J U\_J{J —
T T T T T T T T T T T
10 9 8 7 6 5 a 3 2 1 ppm
des B2 W s b
ol lsle —l= - ci|l |8 L
L= e I e IS
(e IR SRS ITa R Ty e I T BES Lot Ty ) e~ O e (=] IS I R e e R
- —~ ™~ BT =R I S}
mmd\ooot‘r-r-:hmo?r- . - e e
T MM NN o o~ n O T ooy =
v—il—1‘—1|—1‘—|'—<r—1v—|l—1‘—|l—|v—1 e~~~ [Tl T M NN
N
H
6e
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S107

Current Data Parameters

NAME 500M
EXPNO 143
PROCNC 1

F2 - Acquisition Parameters
Date_ 20230209
Time 1.38 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPRCG zg30

10 32768
SOLVENT cDCl13

NS 18

DS 0
SWH B012.820 Hz
FIDRES 0.489064 Hz
Jite] 2.0447233 sec
RG 73.9

oW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
00 1
sFol 400.2424716 MHz
NUCL 18

Pl 14.30 usec
PLW1 12.00000000 W
F2 - Processing parameters
ST 65536

ST 400.2400233 MHz
WoW EM
S5B 0

LB 0.30 Hz
GB 0

EC 1.00

Current Data Parameters
NAME 50

EXPNO 144
PROCNO 1

Fz -
Date_
Time
INSTRUM
PROBHD
PULPROG
T
SOLVENT

cquisition Parameters

20230209
2.37 h

spect
5 mm FABBO BB/
zgpg30
65536
cDCl13
1024

4
24038.461
0.733596
1.3631488
206.33
20.800

6.50

298.0 K
2.00000000 s
0.02000000 s
1.89955998
1
100.6504916
13C

10.00
54.00000000 W
400.2416010
1H

waltzlé
20.00
12.00000000 W
0.30294999 W
0.24539000 W

F2 - Processing parameters

51 32768
SF 100.6404186 MHz
EM

wWoW

S5B a

LB 1.00 Hz
GB 0

pC 1.40



G)q‘F\"-—G)(‘TDHG)CJDH(‘Tu‘)(\mqﬂ"ClLDOJl‘-C\N\DGI“\r‘CJH\QfDCJNC‘HLD\Qg
SO OEW AT ANOOT N ANDTOEMM ANDENNHOONNAD O
A 0NN WOnsOo A 00O RHo oo oooor-oo oo -
B R R R R R e R
N
H
6f
UL .JLJ SN N
T T T T T T T T T T T
10 9 8 7 6 5 a 3 2 1 ppm
88 (82 SH ] 18 5
|l |lols il - o <&
MO DD DD T T [
OO mMIN oMW ~ O o BT R te] [ E=N=]
I T T R B ] T Ty i =+
W Oy OY @ [~ I s M a0 - e - .- .
TN MO -~~~ \0 ] [N = Mo
SN WV T
N
H
6f
J
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

5108

Current Data Parameters

NAME 500M
EXPNO 147
PROCNC 1

F2 - Acquisition Parameters

Date_ 20230222
Time 2.33
INSTRUM spect
PROBHD 5 mm PABBOQ BB/
PULPRCG zg30
D 32768
SOLVENT CDCl3
NS 16
Ds 0
SWH B012.820
FIDRES 0.489064
el 2.0447233
RG 80.72
oW 62.400
DE 6.50
TE 298.0
Dl 2.00000000
DO 1
Srol 400.2424716
NOC1 1H
Pl 14.30
PLWL 12.00000000

h

Hz
Hz
sec

usec
usec
K
sec

MHz

usec
W

ssing parameters

65536
400.2400265 MHz
EM
0
0.30 Hz
0
1.00
Current Data Parameters
NAME 500M
EXPHNO 148
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230222
Time 3.32 h
INSTRUM spect
PROBHD 5 mm FABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.7335%6 Hz
AQ 1.36314838 sec
RG 206.33
D 20.800 usec
DE 6.50 usec
TE 298.4 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFO1 100.6504916 MHZ
NUC1 13C
Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 Moz
nucz 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW1z2 0.30294999 W
PLW13 0.24539000 W

F2 - Processing parameters

SI 32768
SF 100.6404198
WDW EM
S5B 0
LB 1.00
GB ]
PC 1.40

MHzZ

Hz



OMO oUW @M o
TV D O 0 T
L e R N I I Current Data Parameters
s : NAME 500M
MM MMM MM EXBNO 139
PROCNO 1
F2 - Beguisition -
Date_ 20221030
Time 17.55 h
TNSTRUM spect
PROBHD 5 mm PABEO BB/
PULPRCG zg30
0
SOLVENT
NS
DS
N SWH .
H Bn FIDRES .485064
Jite] 2.0447233
RG 162.77
69 62.400
6.50
.0
2.00000000
1
400.2424716 MHz
18
14.30 usec
2.00000000 W
essing parameters
65536
400.2400211 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T
10 9 8 7 6 a 3 2 1 ppm
S gr*. g g 18 g 58
ail—lr-lsle - - R B P
o I - -~
B2T0UBSB22LHCARY wow @ mm
T T T T R ) o S NAME 500M
NS N ONOMr~r~0uww oo - . . . - . EXPNO 140
I I A e o I I S e S e e R o~ o D [ — o PROCNO 1
S S B e O B IO T O e B B I o B B B | 0~~~ wy S
‘\‘&&W% \l/ \/ F2 - Acquisition Parameters
Date_
Time h
INSTRUM
PROBHD
PULPROG
4
N 24038.461 Hz
B 0.733596 Hz
H n 1.3631468 sec
206.33
69 20.800 usec
6.50 usec
298.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1
100.6504916 MHz
13C
10.00 usec
54.00000000 W
400.2416010 Moz
1H
waltzlé
90.00 usec
12.00000000 W
0.30294999 W
0.24539000 W
F2 - Processing parameters
ST 32768
SF 100.6404177 MHZ
WDW EM
3ZB Q
Le 0.40 Hz
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 ppm

S109



h

Hz
Hz
sec
usec
usec
®
sec
MHZ

usec
W

MHz

Hz

h

Hz
Hz
sec

usec
usec

sec

sec
sec

usec

MHz

usec
W
W
W

MHZ

Hz

A AN O M RN OO S S aMm Oy u
e R B e B I B A B MR o @
CIOI OO N O e 0000 WD W0 OO = O Current Data Parameters
T L oo ot
===~ A0 W W0 LW LW W u s s ™M M — EXBNO 159
M‘%‘// W \/ v EROCHO 1
F2 - Acquisition Parameters
Date_ 20230223
Time 5.04
INSTRUM speot
PROBHD 5 mm PABEO BB/
PULPROG 2330
o 32768
SOLVENT cDe13
NS 16
DS 0
Cl N sw 8012.820
H FIDRES 0.489064
AQ 2.0447233
RG 140.59
6h W 62,400
DE 6.50
1E 298.0
D1 2.00000000
00 1
5701 100.2424716
NUCL 18
Pl 14.30
PLWL 12.00000000
F2 - Processing parameters
51 55536
sF 1400.2400221
oW EM
3B o
LB 0.30
cB o
PC 1.00
LM_A“»__JWL;L
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
0L r’ﬁg 8\ 32 '51 2
ol lallala - |- - L
.? g ﬁ g E-j : g ﬁ 5; 2 ,?9 2,?. — ap 0 [t} w Current Data Parameters
. s 4« s s s & s s s s = oo = @ NAME 50
NOY O 00D LI ) . . . EXPNO 160
S A A B S T4 0 e I UGN I B N I B | [l e ] o (=21 o PROCHNO 1
R R R i QA R A [ I e e -
M\///// \]/ | | | F2 - Acquisition Parameters
Date_ 20230223
Time 5.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT coels
NS 1024
DS 4
cl N STH 24038. 461
FIDRES 0.733596
H ) 1.3631488
RG 206.33
DU 20.800
6h DE 5.50
® 298.3
D1 2.00000000
a1l 002000000
DELTA 1.89999993
™0 1
5701 100.6504916
NUC1 13¢
Pl 10.00
PLW1 54.00000000
5F02 400.2416010
wuC2 1H
CPDBRG[2 waltzle
PCPD2 90.00
PLUZ 12.00000000
0.30254999
0.24539000
F2 - Processing parameters
51 32768
7 100.6404180
WO EM
55B 0
1B 1.00
cB 0
pC 1.40
_ ‘ ol .
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S110



2
T.148
7.130
7.073

Iz

6

7.0586
6.999
6.981

943
6.924
6.906

582
435

65.600

6

4
5.208

5
5
5

192
176
.160

76
4.738
5

3
TN~3.530

7

e

2.891

2.839

m O

6
1.607
1.23
1.21

A

10 9 8 6 5 a4 2 1 ppm
858333 8 |8 2 % =S
Py o] ) P ) = r=1 - =] ol |8
R - L R e =l =
WO WSO —~ O < 0 o O o
Lo LT ) o O o N
M~ Crs oW WMy . = s
T T N M 1O o D =] DT TS
R B B B B B e B B e B | o~~~ wy MM NN
N
H
6i
L ‘
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S111

Current Data Parameters

NAME 500M
EXPNO 155
PROCNC 1
F2 - Acquisition Parameters
Date_ 20230218
Time 2.21 h
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPRCG zg30
0 32768
SOLVENT CDC13
NS 16
DS 0
SWH B012.820 Hz
FIDRES 0.489064 Hz
RO 2.0447233 sec
RG a0.72
oW 62.400 usec
DE 6.50 usec
TE 296.8 K
D1 2.00000000 sec
D0 1
SFO1 400.2424716 MHz
NUCL 18
Pl 14.30 usec
PLW1 12.00000000 W
F2 - Processing parameters
ST 65536
SF 400.2400264 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
EC 1.00
Current Data Parameters
NAME 0
EXPHNO 156
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230218
Time 3.20 h
INSTRUM spect
PROBHD 5 mm FABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.7335%6 Hz
AQ 1.36314838 sec
RG 206.33
D 20.800 usec
DE 6.50 usec
TE 298.0 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
5F01 100.6504916 MHZ
NUC1 13C
Pl 10.00 usec
PLW1 54.00000000 W
SFO2 400.2416010 Moz
nucz 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
0.30294999 W
0 539000 W

F2 - Processing parameters

SI
SF
WDW
S5B
LB
GB
PC

32768
100.6404195

0
1.00
]

1.40

MHzZ

Hz



Copy of HPLC spectra

VWD1 A, Wavelength=220 nm (yzq 2021-11-04 10-00-541002-0201.D)

1200

1000

o

rac-2a

e {RE ) R M W TH) 5 I ) I i 7

# [min] [min] [mAU*s] [mAU] %
=== | === |=====-- | -—=——==—== |——===— | —===—=-- [

1 7.661 MM 0.2584 2.03983ed 1315.81738 49.2839

2 9,353 MM 0.3169 2.09910ed4 1104.1149% 50.7161

VWD1 A, Wavelength=220 nm (yzq 2021-11-04 10-00-54\001-0101.D)
mAU ,\hq-’
o ey
600 - @[ dg@
N
500 - H
(R)-2a

400 -

300

200 -

i &
100 N éﬁf;ﬁ
ﬁg@
0 /—\hﬁl T T T T T
4 5 ¢ 7 8 9 10 11 min

i CREFET ] 2R IR TR = LESTTR A

# [min] [min] [mAU*s] [mAU] %
e B | ====] === | ======———- | ====mm———- [-======= |

1 7.657 MM 0.2086 156.96762 12.54206 1.4229

2 9.347 MM 0.3151 1.08746e4d 575.18481 98.5771
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mAU
(0]
350 - @[
N
(2]
300 H 8 g
rac-2b "' ~
250
200
150 =
100 -
50
0
T T T T T T
6 7 8 9 10 11 min|

VWD1 A, Wavelength=220 nm (yzq 2021-11-04 10-00-54\004-0401.D)

i PREFES(E] KB WETE U TR e o5 U [ A

¥ [min] [min] [mAU*s] [mAU] 2
=== | === === | === | === | =====—= |
1 7.229 BV 0.2027 3923.12793 281.36957 46.3995
2 7.869 VB 0.2316 4531.97461 278.86414 53.6005
VWD1 A, Wavelength=220 nm (yzq 2021-11-04 10-00-541003-0301.D)
mAU ]
O::§£E>
N ~
H
(R)-2b
400 —
300+
200+
100
g
0 - r
5 7 B o 10 11 min

W PREFISE] KA I TE U T A U 7o U T L

#

2

7.222 BV E 0.2013 201.87910 14.60347 2.6407
7.861 VB R 0.2264 7443.03809 473.38141 97.3593
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VWD1 A, Wavelength=220 nm (yzq 2021-11-15 17-21-19\002-0201.D)
mAU 7]
(0]
500 @[
N
H
rac-2¢
400 -
300
200 |
100
0 2 4 6 8 10 mir
W fREFET(A] A I LESTTRA W = W T 5
# [min] [min] [mAU*s] [mAD] %

1 6.604 MM 0.1627 4864.12891 498.13934 50.4540
2 7.639 MM 0.2014 4776.58398 395.33887 49.5440
VWD1 A, Wavelength=210 nm (yzq 2022-10-21 17-27-46\004-0101.D)
mAU
2250 5
0 5
2000 @[
N
1750 H
(R)-2c
1500
1250
1000
750 4
500
250 + =]
0 T o T T L T R U T
o] 1 2 3 4 5 6 7 min
i CREGRS ) KR 58 W TH] 5 I 5 g iy 5
#  [min] [min] [MAU*S) [mAU] 2
e R | =====m=-m- | === | ===m- |
1 £.910 BB 0.1654 903.76801 83.44752  3.3162
2 7.731 BB 0.1949 2.634%0e4 2078.16821 96.6838
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VWD1 A, Wavelength=220 nm (yzq 2022-01-22 23-38-11\002-0201.D)

mAU ]
X
200 N §
H w
rac-2d %
150
100
50
0,
5 55 6 65 7 75 8 85 95 nn
i CREFIF (] KA W W 1] 7 = e ] 1
# [min] [min] [mAU*s] [mAU] %
il Bt | ====]======= | === | === | ====——== |
1 6.471 BV 0.1417 1818.55579 191.59535 49.8358
2 7.363 VB 0.1697 1830.53894 160.92191 50.1642
VWD1 A, Wavelength=220 nm (yzq 2022-01-22 23-36-111001-0101 D)
mAU 02
1400 - e &
DR
(o} ~&
1200 @[
N
H
1000
(R)-2d
800
600
400
.3
200 ;DKL
< ,gl-
58
O T T T I
5 55 6 65 7 75 8 8.5 95 min
g CREFES(E] KR W FE UEE [T AR = W T
# [min] [min] [mAU*s] [mAU] 2
=== | ====] === [ —====—- [-===——- [======—= |
1 6.464 MM 0.1429 427.12881  49.81016 2.7258
2 7.345 MM 0.1971 1.5242%=4 1289.13086 97.2742
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VWD1 A, Wavelength=220 nm (yzq 2022-01-10 00-08-29\002-0201.D)

S

© &

400

300

200

100

i CREI ) A g W T A I 5 LT
$#  [min] [min]  [mAU*s] [mAU] 3

1 5.824 MM 0.1642 3956.76465 401.62625 49,9313
2 7.165 MM 0.2260 3967.65991 292.63208 50.0687

VWD1 A, Wavelength=220 nm (yzq 2022-01-10 00-08-291001-0101.D)
mAU
1400 —
(0]
@ g
©
1200 — ~
N
H
1000 — (R)-2e
800 —
600 —
400 —
200 —
(3]
&
[Ts]
0] T 1 T T T
4 5 6 7 8 9 min

i fREFMTE] KA U5 e T i e e T
# [min] [min] [mAU*s] [mAU] 5
e e | ==mmmmmeee | ==mmmmmeee | =mmmemee |
1 5.823 BB 0.1600 143.69049 13.20373  0.8766
2 7.163 BB 0.2080 1.6248%e4 1177.11914 99.1234
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VWD1 A, Wavelength=220 nm (yzq 2021-12-18 12-35-44\002-0201.D)

5 6 7 8 9 10 11 min|

g PREFET(A] KA wgE TR = LESTIEN
¥ [min] [min]  [MAU*s] [MAU] %
|- | === | = - | = | —mmmmm s R
1 7.902 MM 0.2069 213.68236 17.21046 49.7428
2 9.526 MM 0.4017 215.89204  8.95787 50.2572

VWD1 A, Wavelenglh=220 nm (yzq 2021-12-18 12-35-44\001-0101.0)
mAU
] INd
400 o ,\go"‘
] w c
! 2
350 ] N
1 H Bn
%00 (R)-2f
250 -]
200
150 -]
100
] N
] A
50 + AN
] g
] [
0
T T T T T T
5 6 7 8 9 10 11 min|

g CREFEF(A] BT g W T A L= W T L
$# [min) [min]  [mAU*s] (mAU] %
e B | === | =mmmmen e R | =mmmmmee
1 7.914 MM 0.2415 71.77213  4.95351  0.9539
2 9.475 MM 0.3554 7452.07764 349.43829 99.0461
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VWD1 A, Wavelength=220 nm (yzq 2021-12-09 00-52-55\002-0201.D)

mAU 7]
350 -
(0]
300 - [::::[:
N
H
2501 rac-2g
200 -
150
100
50
u_
A T R 9 i
i fREESA] KA IS UEE TH] AR I 75 U [T R
# [min] [min] [mAU*s] [mAU) %
e e R | === | === | ==mmme |
1 6.103 MM 0.1443 2829.76099 326.81302 49.1095
2 6.514 MM 0.1428 2932,.38916 342.15329 50.8905
VWD1 A, Wavelength=220 nm (yzq 2021-12-09 00-52-55\001-0101.D)
mAU ] &
1600 - o ‘1&5&}'
1400 - [::::I:
N
1200 - H
(R)>-29
1000 -
800
600 -
400
200 -
0 I R T
4 5 6 7 8 9 min

I CREFETS(A] KA i e THT [ = TR
¥ [min] [min]  [mAU*s] [mAU] %
el B R | === | === |=-mmm- |
1 6.120 MM 0.1463 360.55060 41.06944 2.3234
2 6.520 MM 0.1576 1.51580e4 1603.35693 97.6766
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VWD1 A, Wavelength=254 nm (yzq 2022-09-10 18-36-47\006-0201.D)
mAU ]
Br
1000 —
O
800 N g
H
rac-2h
600
400
200
0 T T T
4 5 6 7

i PREFES(M KB g e TR

= [min] [min] [mAU*s]

1 9.184 MM 0.2937 1.69034e4  959,37061 49.8060
2 10.097 MM 0.3283 1.70351e4  864.69208 50.1940

VWD1 A, Wavelength=254 nm (yzq 2022-09-10 18-36-471005-0101.D)
mAU ]
Br
500 — @[O
N
400 H
(R)-2h
300
200
100
0 L T
_— =
4 5 6 7 8 9 10 11 min

i PREFESR] A g5 e T 7R W e 11
# [min] [min] [mAU*s ] [mAU] %
—mm |- | === | === | = R | -=mmmme- |
1 9.128 M4  0.2767 8110.55078 488.48135 98.5717
2 10.050 MM  0.2971 117.52460  6.59289  1.4283
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VWD1 A, Wavelength=254 nm (yzq 2022-10-11 21-44-55\004-0401.D)

mAU "] g
Ph i
w
175
(0] 2
]
~
150 C[
N
H
125 rac-2i
100
75
50 —
25—
0_
T T T T T
4 5 6 7 8 9 min

i PREERS ] KA T U T 5 e ey U T
§  [min] [min]  [mAU*s] [mAU] 3

1 6.556 VB R 0.1480 1735.50037 182.43024 50.8752
2 7.660 BB 0.1624 1675.78918 159.72038 49.1248

VWD1 A, Wavelength=254 nm (yzq 2022-10-11 21-44-55\003-0301.D)
mAU &

&
500 Ph g ,a-}’q’
pre
o L
400 @[
N
H
(R)-2i
300
200
100 |
o
o &
g
ﬂ -
T T T T T T T T
4 5 6 7 8 9 mirf

i CREFITIE] A U LA U 5 U T
# [min] [min] [mAU*s] [mAU] %
—mom |- | === ] =mm - | == R | -=mmmm- |
1 6.548 MM 0.1557 4360.86035 466.79453 97.8440
2 7.669 MM  0.2075 96.09402  7.71751  2.1560
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VWD1 A, Wavelength=254 nm (yzq 2022-10-29 10-56-171002-0201.D)

mAU ]
(0]
80 @[
N 2
H i 2
rac-2j re
60
40
20
ﬂ_
T T T T T T T
4 45 5 55 6 6.5 7 75

g CREGETIE] KA WETE LETR A U 5 W [F7 #
¥ [min] [min]  [mAU*s] [mAU] %
——mm |- | === === --- | === R | -=mmm-- |
1 5.532 BV 0.1341 656.26013 74.26038 49.9608
2 6.109 VB 0.1468 657.28894  67.97305 50.0392

VWD1 A, Wavelength=254 nm (yzq 2022-10-29 10-56-171001-0101.D)

mAU ]
A
o} s
i oo
500 b
(X 5
N
H
400 (R)-2j
300
200 -
100 - . %&_@“
o®
0 1 —
- - - I T I T I I
4 45 5 55 6 6.5 T 7.5

g CREFEFIA] B g LT = WA T
$  [min] (min]  [mAU*s] [mAU] %
—mmm |- | === | == | ——mmm s | = | ----mmm- |
1 5.521 MM 0.1404 3883.76074 461.14517 97.5104
2 6.108 MM 0.1807  99.16038 9.14580 2.4896
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VWD1 A, Wavelength=254 nm (yzq 2022-10-11 21-44-55\002-0201.D)
mAU ]

200~
N
H

rac-2k

6.219

7.221

150

100

50

W fREENT R A W U TFj A 3= W T 5
$# [min] [min]  [mAU*s] [mAU] %
e | === | ==mmmee e | ==mmmmmee | ==mmmmen |
1  6.219 BB 0.1205 1712.26758 220.83284 49.8881
2 7.221 BB 0.1650 1719.95007 161.82474 50.1119

VWD1 A, Wavelength=254 nm (yzq 2022-10-11 21-44-55\001-0101.D)

175 @[OP\F
] N
150 H
(R)-2k

125

4

100

75

50+

25

4 5 6 7 8

min

i CREFWSE) KA W% U T I 75 A
# [min] [min] [mAU*s] [mAU] %
———m |- R | = | —=mmmmee- | -=mmmme- |

1  6.219 MM
2 7.238 MM

0.1343 1535.47925
0.2002  36.26373

190.55466 97.6928
3.01918 2.3072
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VWD1 A, Wavelength=254 nm (yzq 2022-09-10 17-32-59\002-0201.D)
mAU
140+
2
120 C[O cl =} @'T\é\b‘
N hﬂé@ \6\6{1’
100 H 8 o8
rac-2I o
80
60
40
20
o ‘ o
N e e T
e fREFESR] AL W e T FR L= W [T
= [min] [min] [mAU*s] [mAU] %
e R | === | -=--—-- R | -=mmmom- |==-m-- |
1 7.900 MM 0.2569 1674.78992 108.65009 50.0609
2 9.353 MM 0.2971 1670.71606 93.71886 49.9391
VWDT A, Wavelength=254 nm (yzq 2022-09-10 17-32-59\001-0101.D)
mAU ]
(0]
1000 [:::I: ::2;::>%—CI
N
H
800 (R)-2|
600
400
200 ©
é;?"\
B &
gg@
0] T T T T T T
4 5 6 7 9 10 min|

g CREFES(A] KA g LR A L& = W T 5
# [min] [min]  [MAU*s] [mAU] %
eI EEEEESE |==== | ==mmmen e | ==mmmmmeee | ==mmmmee |
1 7.814 MM 0.2109 1.36811le4 1081.13208 98.0937
2 9.257 MM  0.2785 265.87637 15.91228 1.9063
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VWD1 A, Wavelength=254 nm (yzq 2022-09-10 02-15-101002-0201.D)

mAU

1000

800

600

400

200

12 13 min

W CREFE(A] KRR e U T AR G 3= W TH] AR

& [min] [min] [mAU*s] [mAU] %
| | ====]======= | —=====m—=- | -=======- [-======= |

1 9.480 MM 0.2661 1.53862e4 963.64459 49.6661

2 10.989 MM 0.3030 1.55930e4 857.83191 50.3339

VWD1 A, Wavelength=254 nm (yzq 2022-09-10 02-15-101001-0101.D)
mAU . ©
700 4 o) E \,\‘b@
T o4
X ¥
600 - N
H

500 (R)-2m

400

300 -

200 -

N
100 é;?
g &
gg&’(@
0 o~
4 5 6 7 8 9 10 11 12 13 i

i PREFES( KB g I THI A I 75 U T A
# [min] [min] [mAU*s] [mAU] %
e | === | === | === | === |
1 9.663 MM 0.2493 233,24057 15.59130  2.0107
2 11.178 MM 0.2868 1.13665e4  660.55127 97.9893

S124



VWD1 A, Wavelength=254 nm (yzq 2022-09-18 00-49-011002-0201.D)
mAU ]

@
M~
©
M~
(0]
o /@E
(¢]] N
H
=T
200 2
rac-2n b
150 —
100
50—
0 —
T T T T T
4 6 8 10 12 14

e CRETRS[A] KM WeTE LA U 7 e T
# [min] [min] [mAU*s] [mAU] %
== |- e | === | === |==-m- |
1 7.678 BB 0.1777 3211.87427 270.16354 50.0868
2 11.534 BB 0.2695 3200.73779 178.20679 49.9132

VWD1 A, Wavelength=254 nm (yzq 2022-09-18 00-49-01\1001-0101.D)

mAU ]
o w©
175- /@[ ]
Cl N
150 H
(R)-2n
125
1004
75
50
25
8
©
~
0] . . ‘
. . . . . . . . . . . . . . . . . . - .
4 6 8 10 12 14

i PREFMS(A] KM T e T B e 5 e [T
# [min] [min] [mAU*s ] [mAU] %
B === = | == |- | =-mmmme- |
1 7.690 BB 0.1735 38.71240  3.35792  1.3029
2 11.566 BB 0.2716 2932.63623 162.49332 98.6971
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VWD1 A, Wavelength=254 nm (yzq 2022-09-10 11-14-34\004-0201.D)

mAU ]
350 O h%\,giv‘
0 g &
300 @[ O o
N
250 - H ) A‘gpq'fz"
rac-20 ;&@’%
200 -
150
100
50
04 — - —
N N T T T
i CREAMTIA) AL TR Ui T A I = W THI AR
# [min] [min] [(mAU*s] [mAU] %
——m= |- el | === | === | m===—==- |
1 12.793 MM 0.3279 5813.26709 295.52185 49.5903
2 18.771 MM 0.4845 5909.32764 203.26321 50.4097
VWD1 A, Wavelength=254 nm (yzq 2022-09-10 11-14-341003-0101.D)
mAU ]
o g
B o S
800 SR
W
700 @[
N
600 H
500 (R)-20
400
300
200
100 5@-7’?(}&
&
0] T T T T T T ]
4 6 8 10 12 14 18 18 20mn

g CREFES(A] BAY e TR U= g T AR
4 [min] [min]  [mAU*s] (mAU] %
——m |- | === == | === | === | ===-mm-- |
1 12.890 MM 0.3226 1.49077e4  770.06824 97.4044
2 18.918 MM 0.6986 397.25153  9.47770 2.5956
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VWD1 A, Wavelength=254 nm (yzq 2022-03-20 00-36-011002-0201.D)

mAU ]

250

200

150

100

50

~
w
o
~
oo
©
=)

e fREgRfE 68 W e TR A 3= U THI A
#  [min] [min] [mAU*s] [mAU] %

| = | | | |
1 7.052 MM 0.1747 2881.61548 274.93240 50. 3381

2 9.217 MM 0. 2250 2842.91040 210.57024 49.6619

VWD1 A, Wavelength=254 nm (yzq 2022-03-24 16-51-04\003-0301.D)

mAU 7]
\'D-
o) L&
8 &
400 - @[ o
N
H
(R)-2p
300 -
200 - ~
&
g &
3§§
100
u_ —
T T T T T T T T T T T T
4 5 6 7 8 9 10 11 min

i fREFE ] KA T W THI AR L= g [T
#  [min] [min] [mAU*s] [mAU] %

| i | | | |
1 7.003 MM  0.1726 1325.10217 127.97246 19.2372
2 9.163 MM 0.2303 5563.14063 402.68359 80. 7628
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2 1501

VWD1A, Wavelength=220 nm

300
2751
2501 S
2251
2001
1751 N
H
1254 rac-4a
1001
75
501
25
U— — S —
6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11. 25 11.50
if el [min]
B5: VWD1A, Wavelength=220 nm
PR B[] E it 1§35 [min] [l 357y o] 71 e T %
[min]
8. 605 W m 0.83 1787. 60 146. 32 50. 31
9.323 W m 0.90 1765. 74 135. 72 19. 69
ek i) 3553. 35
VWD1A, Wavelength=220 nm
1100
1200 S
1000 @[ =
800 H g
600 (R)-4a
1001
.
2001 2
0 v
6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 11.00 11.25 11. 50
if(a] [min]
E5: VWD14, Wavelength=220 nm
PR B B 1) it 1% [min] I A 71 T A%
[min]
8. 807 WM m 0.34 22.50 2,47 0.24
9.326 W m 1.08 9430. 28 711. 50 99. 76
MR 9452. 77

S128



mAU

mAU

VWD1A, Wavelength=220 nm

3501
S
3001
2501 &2
2001 H = =
rac-4b

1501
100

50

0

5.50 5.75 6.00 6.25 6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 8.75 9.00 9.25

9.50 9.75 10.00 10.25 10.50

B[] [min]
El VWD1A, Wavelength=220 nm
PRET IR B %5 [min] IR TET AR UG VR T R %
[min]
7.373 MM m 0.90 1942. 98 184. 50 49.92
8. 452 MM m 1.13 1949. 37 160. 47 50. 08
jevi 3892. 36
VWDIA, Wavelength=220 nm
1600
1400 S
1000+ N e
H =
800+
R)-4b
600 ( )
100 —
200 E
o
0 . A

550 5.75 6.00 6.25 6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 8.75 9.00 9.25

f75:
TR e 1)
[min]
T. 367

8. 454

I 1E] [min]

VWD1A, Wavelength=220 nm

i

MM m
MM m

% [min]

1.10
0.59
A

S129

R AR

8795. 64
247.92
9043. 56

L

817.10
21.19

9.50 9.75 10.00 10.25 10.50

U T L%

97. 26
2.74



ms

mAU

VWD1A, Wavelength=220 nm

14004 S
1000 N 5
H o 2
0 rac-4c e
600
100
2004
O T T T T T T T T T T T T T T T T T T T T
50 52 54 56 58 60 62 64 66 68 7.0 7.2 7.4 7.6 7.8 80 82 84 86 88 9.0
I [E] [min]
El VWD14A, Wavelength=220 nm
TR A] e~y 4% [min] TR R Uy g TR F%
[min]
6. 167 MM m 0.67 7770. 11 745. 23 49. 86
7.680 MM m 1.03 7813. 31 635. 68 50. 14
=t} 15583. 42
VWDI1A, Wavelength=220 nm
2200
20007
1800 s
1600 :
1400 S
1200 H ¢
1000
800 (R)-4c
600
400+ g
200+ o
. ¥ [
50 52 54 56 58 60 62 64 66 68 7.0 7.2 7.4 7.6 7.8 B0 82 84 86 88 9.0
iffE] [min]
E55: VWD1A, Wavelength=220 nm
{REg IR KR W% [min] TR 271 ETEA%
[min]
6. 166 MM m 0.85 11324. 71 1079. 29 96. 28
7.679 MM m 0.45 438. 04 38.92 3.72
BA 11762. 75
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mAU

mAl

VWD1A, Wavelength=220 nm

3004
2'1"3- s
2504
2257 @[ .
2001 N = =
1754 H - £
1501 e
1254 rac-4d
100
75
504
25
G T T T T T T T T T T T T T T T T T T
56 58 60 62 64 66 68 70 7.2 7.4 7.6 7.8 80 82 84 86 88 9.0
i 7E] [min)
ES5: VWDLA, Wavelength=220 nm
L ) Eari] W% [min] Lz Tiip Al e T A%
[min]
6.776 MM m 0.77 1497. 09 151. 66 49.69
7.751 MM m 1.09 1515.85 134. 38 50. 31
A 3012.93
VWD1A, Wavelength=220 nm
2200
2000 S
1800+
16004 .
14004 N =
1200 H
1000+
00 (R)-4d
6007
400 B
2004 o
0 . . AN
56 58 60 62 64 66 68 70 72 74 7.6 7.8 80 82 84 86 88 90
irE] [min]
Eal VWD1A, Wavelength=220 nm
{REg A Eoxicl W% [min] W TR L 31 UEETET A%
[min]
6.772 MM m 1.01 11417.29 1143. 13 95. 49
7.754 MM m 0.84 539. 56 47.05 4.51
A 11956. 85

5131




mAU

mAU

VWD1A, Wavelength=220 nm

S132

3001
2751 S
2504
2251 R
200 N 2 =
175 H i 2
5 b4 o
150 4
125 rac-4e
1004
751
50
25
0
4.4 1.6 1.8 5.0 5.2 5.4 5.6 5.8 6.0 6.2 6. 4 6.6 6.8 7.0 7.2 7.4 7.6
Al [min]
=5 VWD14, Wavelength=220 nm
PREE A #A % [min] IR TET AR T Ve THT %
[min]
5.502 MM m 0.75 1702.73 151.64 50. 39
6. 159 MM m 0.78 1676. 67 136. 88 49.61
A 3379.41
VWD1A, Wavelength=220 nm
50004
45004
40001 S
35001 0
30007 N =
25001 H
2000 (R)-4e
15001
10004 %
5001 /i\k
c T T T T T T T T T T T T T T T
4.4 4.6 4.8 5.0 5.2 5.4 5.6 5.8 6.0 6.2 6. 4 6.6 6.8 7.0 7.2 7.4 7.6
I (8] [min]
B55: VWD1A, Wavelength=220 nm
R ) E2i] %% [min] T AR 0 U T %
min
5. 498 MM m 0. 86 28379. 11 2509. 57 95.18
6. 158 MM m 0.83 1436. 04 120. 51 4.82
B 20815. 15




VWD1A, Wavelength=220 nm

1600
14007 s “iib
12004 @[
E o
1000 N g =
= H ¥ v
2 800
6001 rac-4f
4001
2001
U T T T T T T T T T T T
6.5 7.0 785 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0
Bf ) [min]
B5: VWD1A, Wavelength=220 nm
PREd I A E ot % [min] TR L 721 UEE T £R%
[min]
9. 008 MM m 0.80 11732.21 799. 54 49. 96
9.816 MM m 0.98 11748. 67 786. 66 50. 04
J=b il 23480. 88
VWDIA, Wavelength=220 nm
4000
3500 s O
3000 @[
2
25001 N S
= H 3
EEE 2000
R)-4f
15001 (R} ‘4!!>
10007
500
U T T T T T T T T T T T
6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0
BffR) [min]
B5: VWD1A, Wavelength=220 nm
LB 8] Bt &% [min] IR U TE TR AR%
[min]
9.058 MM m 1.09 29551. 95 1994. 70 92. 46
9. 896 MM m 0.82 2409. 56 159. 24 7. 54
jevin 31961. 51
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m

mAl

VWD1A, Wavelength=220 nm

100
90 S
80
704 N
60 H =
501 rac-4g &
40
30
204
10
0 .
16 17 18 19 20 21 22 23 2 25 26
i} (8] [min
=5 VWD1A, Wavelength=220 nm
£r B i 1) E il R [min] WETH R U TRy TR R%
[min]
19.631 MM m 3.26 2282. 56 53.31 49.91
23.051 MM m 3.91 2290. 77 46. 00 50. 09
kil 4573. 33
VWD1A, Wavelength=220 nm
300
275
250 S
2254 =
200 =
1754 H e
1501
1257 (R)-49
1001
75 =
50 3
25 &S
0
16 17 18 19 20 21 22 23 24 25 26
B 18] [min
=5 VWD1A, Wavelength=220 nm
TRE A Eis) %58 [min] T R U T AR%
[min]
19. 474 MM m 3.98 6865. 43 157. 02 99. 44
23.234 MM m 2.02 38.64 0.83 0. 56
A 6904. 07
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VWDIA, Wavelength=220 nm

180
1601
S
1401
=
- v o]
_ 1007 ” e &
T g0 rac-4h =
60-
101
20
G T T T T T T T T T T T T T T T T T T T T T T T T
8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10, 0010, 2510, 5010. 7511, 0011, 2511, 5011. 7512, 0012, 2512, 5012, 7513, 0013, 2513, 5013, 7514. 00
(8] [min]
#55: VWD14A, Wavelength=220 nm
LB HA %% [min] Lz Jiips] U TR T %
min
10. 097 W m 1.42 1277.72 88. 44 50. 06
11.938 WM 1.73 1274. 80 70. 35 19. 94
A 2552. 52
VWD1A, Wavelength=220 nm
12001
11004
10001 S
9001 =
[o7a]
8001 5
700 ” 2
= 6001
500 (R)-4h
1001
300 T
2001 8
1007 =
0 v
8.00 8.25 8.50 8.75 9. 00 9,25 9. 50 9. 75 10. 0010, 2510, 5010 7511 0011. 2511, 5011. 7512. 0012, 2512. 5012. 7513, 0013. 2513, 5013, 7514, 00
i e [min]
a5 VWD1A, Wavelength=220 nm
£ B B[] Eit 1% [min] [l 3127 ] 271 U ] 4%
[min]
10. 080 W m 1.50 9074. 34 615. 58 99. 51
11.922 W m 0.97 44.97 2.46 0.49
B 9118. 61
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mAU

mAU

VWD1A, Wavelength=220 nm

45004
40004
3500 S
3000 @[ B 5
9] =
2500 H ; o
2000 .
15004 rac-4i
10004
500
4.00 4.25 4.50 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.7510. 00
B8] [min]
E#5: VWD1A, Wavelength=220 nm
CREE ) ot iEFE [min] I TH R UG UEE T A%
min
6. 532 MM m 1.03 26507. 74 2234. 98 50. 43
T.737 MM m 1.13 26054. 62 2177. 64 49. 57
A 52562. 35
VWDIA, Wavelength=220 nm
80004
70004
60001 S
&
5000 =
10001 H
30001 (R)-4i
20004 T
1000 i
4.00 4.25 4.50 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 8.75 9.00 9.25 9.50 9. 75 10. 00
B[] [min
5 VWD1A4, Wavelength=220 nm
PR B 1A Eaxi] % [min] T AR L 75 L= Jinp A
[min]
6.516 MM m 0.73 546. 81 24. 88 1.03
7.725 MM m 1. 44 52777. 68 4094. 50 98. 97
st 53324.49
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mAl

VWDIA, Wavelength=220 nm

2004
1801
S
1604
1404 = »
1201 H = g
1001 rac-4j
801
604
40
201
G T T T T T T T T T T T T T T T T T T T T T
5.8 6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.4 76 7.8 80 82 84 86 88 9.0 9.2 9.4 96 9.8 10.0
18] [min]
E5: VWD1A, Wavelength=220 nm
LR BB (8] et %% [min] AR U Ty U T %
[min]
7.652 MM m 0.54 1062. 70 99. 07 49. 49
8. 063 MM m 0. 61 1084. 51 92.75 50. 51
jev ] 2147.21
VWD1A, Wavelength=220 nm
2400
22007
2000+ s
1800
1600+ 5"
14004 N =
e g
1 H <
800 (R)-4j
600
4001 5
200 =
(J T T T T T T T T I* T T T T T T T T T T T T
58 6.0 6.2 6.4 6.6 68 7.0 7.2 7.4 7.6 7.8 80 82 84 86 88 9.0 9.2 94 9.6 9.8 10.0
i &) [min]
1B5: VWD14, Wavelength=220 nm
LR B E i) %% [min] IR U Ry A%
[min]
T.627 MM m 0.32 55.03 5. 66 0.39
8.032 MM m 1.18 13916. 96 1187. 39 99. 61
A 13971. 99
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mALU

mAU

VWD1A, Wavelength=220 nm
120
1104
1004
90
80+
704

60-
501
401
301
201
10
o
5.50 5.75 6.00 6.25 6.50 6.75 T.00 7.25 T.50 7.75 8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10.50
if el [min]
fa%5: VWD1A, Wavelength=220 nm
LR BT[] E it 1§35 [min] I TH AR U e T %
[min]
6. 763 W m 0.96 659. 93 59. 15 19.13
8. 648 W m 1.12 683. 23 50. 99 50. 87
ek i) 1343.16
VWDIA, Wavelength=220 nm
5501
500 S
1501 =
1001 il
3501 H £
3001
2504 (R)-4k
2001
1501
1001 =
S
50 o0
0 v
5.50 5.75 6.00 6.25 6.50 6.75 7.00 7.25 7.50 7.75 B8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25 10. 50
I fa] [min]
&% VWD1A, Wavelength=220 nm
PR ) Bt 1% [min] U T AR =01 T A%
[min]
6. 730 W m 1.30 2947. 21 285. 28 97. 44
8. 709 W 0.80 77.49 5.30 2.56
BRI 3024. 70
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mAl

ms

VWDIA, Wavelength=220 nm

1107
1004
90

701
60+
501

(=]

Cl

5. 897

550 5.75 6.00 6.25 6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 8.75 9.00 9.25

9.50 9.75 10.00 10.25 10.50

B [min]
E5: VWD1A4, Wavelength=220 nm
PRET 1) B &% [min] IR T AR ey T AR%
[min]
6. 897 MM m 0. 67 625. 58 55. 68 49. 68
8. 674 MM m 0.83 633. 53 48.13 50. 32
Jsb ] 1259. 10
VWD1A, Wavelength=220 nm
24001
22007
20004 S Cl
1800 @[
1600 o
N “
14004 =}
H
12004 b4
10001 (R)-41
800
600
o3
4001 =
2001 .
G T T T T T T T T T T T T T T T T T T T T
5.50 5.75 6.00 6.25 6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 875 9.00 9.25 9.50 9.75 10.00 10.25 10.50
BffAl [min]
55 VWD1A, Wavelength=220 nm
PRI ) HA %% [mwin] U T AR W HG U T R %
min
6. 897 MM m 1.07 13633.63 1216.81 98. 04
8. 772 MM m 0. 64 272.32 19.29 1.96
B 13905. 95
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VWD1 A, Wavelength=254 nm (yzq 2022-10-19 02-04-50\004-0401.D)
mAU
140

120~

100~

80—
60—
40
20
u_
T T T T T
4 5 6 7 8 9 min
W fREARTIA] 7 IR TR I T W T B
$  [min] (min]  [mAU*s] [mAU] %
el |====]======- e | =====mm- |======== |
1 6.776 BB 0.1647 1312.09070 120.80309 50.2006
2 8.917 BB 0.1952 1301.60254 101.07877 49.7994
VWD1 A, Wavelength=254 nm (yzq 2022-10-19 02-04-501003-0301 D)
mAU 7] &
O "
700 o &
¥
600 H ",
(S)-6a
500 -
400
300
200 @rb‘?'{b
] 8 &
100 /hﬁ
0 A
4 % é % é é ‘mn
g PREFET (] KA TR W T A = g T AR
4 [min] (min]  [mAU*s] (mAU] %

1  6.760 MM 0.1678 ©03.81342 59.9594%  6.6007
2 8.882 MM 0.2185 8543.84766 651.67072 93.3993
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mAU

mAl

450
()
3501 =
300 a = o
2507 rac-6b =
200
150
100
501
07 T T T T T T T T T T T T T T T T T T T T
50 52 54 56 58 60 62 64 66 68 70 7.2 74 7.6 7.8 80 82 B4 8.6 88 9.0
) [min]
15%5: VWD1A, Wavelength=220 nm
FREST A *3 3% [min] L i 31 W%
[min]
6. 229 MM m 0.78 2270.95 242. 56 49, 46
7.5670 MM m .11 2320. 49 202. 48 50. 54
Jo¥ii] 4591, 43
3500 O
3000 O
25001 H Y i
2000 (S)-6b v
1500
1000 =
500- J‘%\
50 52 54 56 58 60 62 64 66 68 7.0 7.2 7.4 7.6 7.8 80 82 84 86 88 0.0
B ] [min]
B5e: VWD1A, Wavelength=220 nm
FE R E x| W3 [min] kT 71 T %
[min]
6. 237 MM m 0.52 1600. 81 167. 31 6. 21
7.581 MM m 2.51 24190. 00 1891. 09 93.79
B 25790, 81
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mAl

mAll

1801
160 Qi’}
1401 u!: =
1201 & 5
1001 6 v =
- rac-6¢
607
401
201
D_
1.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5
it i) [min]
&S VWD14, Wavelength=220 nm
FRE ¥R ¥ [min] W 727 2 T2
[min]
6. 554 BB 0. 64 946. 60 94, 36 49,19
7. 882 MM m 0.95 977. 67 81.23 50. 81
BA 1924, 27
30001 O
25004 O
., z
2000 9———\\ &
15001 (S)-6¢c
1000
500 8
40 45 5.0 5.5 6.0 6.5 7.0 75 8.0 8.5 9.0 0.5 10,0 10.5
6] [min]
B5: VWD1A, Wavelength=220 nm
BER R E i ¥ [min] T 7.7 T %
[min]
6. 5567 MM m 0. 48 1167. 79 119. 44 5. 16
7.884 MM m 1. 09 21443, 56 1635. 35 94, 84
Jo¥ ] 22611. 35
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mALl

3001

2501

2004

mAll

1504

100

50

N
H
rac-6d

989

5

0

i ) [min]
55 VWD1A, Wavelength=220 nm
BEm R #H % [min] - TiE -7
[min]
5. 989 MM m 0.77 1551. 51 163. 24
7.158 MM m 0.95 1593. 52 142. 19
Jo¥ii] 3145. 04

4.0 4.2 4.4 4.6 4.8 5.0 5.2 5.4 5.6 5.8 6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6 7.8 8.0 8.2 8.4 8.6 8.8 9.0 9.2 9.49.6

M B%

49. 33
50. 67

4500
4000
3500+
3000+
2500
2000
15004
10004

500

(S8

5

X

0

Bt fa] [min]
e VWD1A, Wavelength=220 nm
HRERR i 3 [min] L Ti:7E L7
[min]
5. 996 MM m 0.39 1903. 51 209. 31
7. 167 MM m 141 28676. 92 2247, 64
BA 30580. 43
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VWD1 A, Wavelength=254 nm (yzq 2023-02-08 23-19-26\001-0101.D)

mAU ]

200

150 —

100

50

e fREFEF(A] KA WETE e T AR U I I AR
$  [min] [min]  [mAU*s] (mAU] $
e | === | -=----- e e | -------- |
1 6.397 MM 0.1453 1628.86328 186.80881 49.4538
2 7.070 MM 0.1623 1664.84094 170.94958 50.5462

VWD1 A, Wavelength=254 nm (yzq 2023-02-08 23-19-261002-0201.D)

mAU ]
3
]
©
500
400 —
H /\/\
(S)-6e
300
200
100
8
©
0 __f\___/——_u/\ —
— T T I T T
4 5 6 7

e fREFEFIE) KR W LEJTHTEA I 5 W THI AR
$#  [min] [min]  [MAU*s] [mAU] %
e | === | =mmmmen e e | ==mmmmee |
1 6.301 BB  0.1279 184.13351 22.16995 3.7789
2  6.968 BB 0.1418 4688.52637 511.98151 96.2211
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VWD1 A, Wavelength=254 nm (yzq 2023-02-21 10-27-501001-0101.D)

mAU ]

250 =

200

150 —
100 —
50
U_
L I LA T T T y
1 2 3 4 5 6 7 8 9 min|
i fREFRS [R] KA I W T A = g [T
#  [min] [min] [mAU*s] [mAU] %
| | | | | | |
1 5. 000 MM 0.1371 1835. 70276 223.13763 49, 0849
2 5. 360 MM 0. 1495 1904, 15332 212. 34982 50. 9151
VWD1 A, Waveiength=254 nm (qu 2023-02-21 10-27-501002-0201.D)
mAU ] ®
”
- [N
1750 O Nm%@
N /<
1500 H
(S)-6f
1250 —
1000
750
500
250 —
0 T T T T T T T T T T
1 2 3 4 6 rd 8 9 min|

i fREIRS ] B8 I e Ty A = [EQTPA
#  [min] [min] [mAU*s] [mAU] %

| | | | | |
1 4.929 MM 0.1278 459.58212  59.93166  3.2149

2 5.272 MM 0.1412 1.38358e4 1633.07397 96. 7851
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mAll

mAl

20004
1800 O
1600 O
14001 N
1200 H Bn .
10004 rac-6g
8004
600+

4001
200

199

8. 328

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

4.0 4.5 5.0 5. b 6.0 6.5 7.0 7.5 8.0
Bt 8] [min]

8.5 9.0 9.5 10.0 10.5 1.0

5%5: VWD1A, Wavelength=220 nm
FERE E | ¥ % [min] =37 -7-3 W%
[min]
7.199 MM m 1.07 14528. 85 1046. 43 49. 77
8.328 MM m 1.12 14664. 29 957. 81 50. 23
B 29193. 14
20001
1800+ O
1600 O
1400 =
N ‘. =
12001 H Bn =
1000 (S)-69
8001
6001
400 }
2001 o
0 | X
40 45 50 55 60 65 7.0 75 80 85 9.0 95 100 105 1L0
e [min]
1&5%5: VWD1A, Wavelength=220 nm
HEN b | W3 [min] E R T Y
[min]
7.225 MM m 0. 51 689, 75 62. 38 4,72
8. 347 MM m 1. 80 13930. 67 1021. 18 95. 28
B 14620, 42
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VYWD1 A, Wavelength=254 nm (yzq 2023-02-22 10-58-35\009-0101.D)

mAU
140
» W
cl N \@&’.\Q
100 H g o
rac-6h o 5
80 =
60
40
20
u -
T ey L S Sy P R B S
4 6 8 10 12 14 16 min
i fREgesia] KA WETE U T A e 3= g THI AR
#  [min] [min] [mAU*s ] [mAU] %
| | | | | | |
1 9. 623 MM 0. 2936 1584. 75745  89.95203 49.9335
2 10.737 VB 0. 3056 1588. 97620  79.70918 50. 0665
VWD1 A, Wavelength=254 nm (yzq 2023-02-22 10-56-35\010-0201.D)
mAU 7]
Cl N,
600 - H ~
(S)-6h
500 —
400
300
200
100
0 T T T T T T T
4 6 8 14 16 min{

i fREGR ] SRR T LR L= g [T
#  [min] [min] [mAU*s] [mAU] %

|
1

== | | | |
9.661 MM 0.2926 1.21815e4  693.95624 92.0169

2 10.778 MM 0. 3065 1056. 82703  57.46886  7.9831

S147



VWD1 A, Wavelength=254 nm (yzq 2023-02-23 16-08-561014-0401.D)

mAU
SO
N 2
H © e
400 - rac-6i "
300
200
100
u_
T T T — T T T T T
4 5 6 7 8 9 10 1 i
i fREFRS ] KA T U T A5 = e T #H
#  [min] [min] [mAU*s] [mAU] %
| | | | | | |
1 6.855 BV 0. 1683 4839. 42090 436.70612 49. 3037
2 7.370 VW R 0. 1857 4976. 10547 400. 64288 50. 6963
VWD1 A, Wavelength=254 nm (yzq 2023-02-23 16-08-561013-0301.D)
mAU 2
1000 O 5
L , <
800 H
(S)-6i
600
400
200 E
B I B e e e T T T v
4 5 6 7 8 9 10 1 min

W CRERTA] KA IETE U THT R =1 UEETHI AR
#  [min] [min] [mAU*s] [mAU] %

| | | | |
1 6.875 BV  0.1596 1655.15869 157.55090 12.1165
2 7.375VB  0.1801 1.20052e4 1014.30573 87.8835
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