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1. General Information

All reactions were carried out in glassware under ambient atmosphere unless
otherwise noted. Reactions were concentrated under reduced pressure using a rotary
evaporator unless otherwise noted. Commercial reagents, including all of solvents,
were used as received or purified using the methods indicated herein. All ligands were
obtained from commercial sources.

Chromatography: Analytical thin-layer chromatography (TLC) was carried out with
silica gel pre-coated glass plates. The TLC was visualized with a UV lamp (254 or
365 nm). Flash Column chromatography was carried out on silica gel (200-300 mesh)
with technical grade solvents as the eluent.

Nuclear magnetic resonance (NMR) spectroscopy: NMR spectra were recorded
using CDCls as the solvent and on the Bruker AVANCE spectrometer, operating at
400 MHz for *H NMR and 100 MHz for 3C NMR. Chemical shifts (8) were given in
parts per million from tetramethylsilane (6 0) and were measured relative to the signal
of CDCl; (*H NMR: § 7.26 ppm and *C NMR: 77.0 ppm). Coupling constants (J
values) were given in Hertz (Hz) and reported to the nearest 0.1 Hz. *H NMR spectral
data are tabulated in the order: multiplicity (s, singlet; d, doublet; t, triplet; g, quartet;
sept, septet; m, multiplet; br broad), coupling constants, number of protons.

High resolution mass spectrometry (HRMS): HRMS were recorded on a liquid
chromatography/quadrupole time-of-flight mass spectrometer (MicroTof-Q 1l mass
spectrometer, Bruker Daltonics) using electrospray ionization-time of flight
(ESI-TOF). The calculated values are based on the most abundant isotope.

High performance liquid chromatography (HPLC): HPLC analysis was performed
on a SHIMADZU LC-20AT equipped with a variable wavelength UV-Vis detector
SPD-20A and Daicel Chiralpak chiral column.

Optical rotations: Optical rotations were measured on an Autopol IV-T polarimeter.
The optical rotation values ([a]p) were reported at the indicated temperature in deg.
mLgtdm™

X-ray crystallography: X-ray crystallography was performed on a BRUKERSMA
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RTAPEXIICCD diffractometer.

2. More Reaction Conditions and Scopes

Table S1: Screening of PHOX ligand

Ni(OT#), (10 % mol)

Il NOMe H
Z L (15 mol % N.
L J/ (15 mol %) - OMe
N (EtO),MeSiH (2 equiv)
1 toluene, 90 °C, 48 h N
S |
Ts
1a 2a
o]

|
PPh, N

e
~

10%, 40% ee

Y

PPh, N

45%, 80% ee

Bn

44%, 70% ee 58%, 60% ee

Table S2: Screening of nickel precursor

OMe [Ni] (10 % mol)
Il N L5 (15 mol %)
J/ (EtO),MeSiH (2 equiv)
N toluene, 90 °C, 48 h
Ts
1a
entry [Ni] yield (%)

1 Ni(OTf), 53
2 Ni(TsO),+6H,0 27
3 Ni(BF 4),°6H,0 58
4 Ni(ClO4),*6H,0 62
5 Ni(TFA),+6H,0 <10
6 Ni(OAc),*6H,0 <10
7 Nil, 29

S3

PPh, N

42%, 50% ee

Cy Ph

Do P

20%, 10% ee

(0] (0]
) )
PPhy N—/ PPhy N—/
/:\ By

41%, 78% ee

Ph H
= “OMe
N
Ts
2a
ee (%)

94
88
92
93
36



Table S3: Screening of solvent

entry

N o OB~ WN -

Table S4: Screening of silane

Ph

Table S5: Screening of reaction temperature

Ni(OTf), (10 % mol) H
L5 (15 mol %) =z “OMe
(EtO),MeSiH (2 equiv) N
solvent, 90 °C, 48 h |
Ts
2a
solvent yield (%) ee (%)
toluene 53 94
DME 58 94
THF 50 93
1,4-dioxane 54 92
DCE 16 94
TFE - -
HFIP - -
Ph
Ni(OTf), (10 % mol) H
L5 (15 mol %) = “OMe
[Si]-H (2 equiv) N
DME, 90 °C, 48 h |
Ts
2a
[Si]-H yield (%) ee (%)
(EtO),MeSiH 58 94
(EtO)3SiH 51 94
(MeO)3SiH 45 94
Et;SiH <1 -
PMMS 54 92
Ph
Ni(OTf), (10 % mol) H
L5 (15 mol %) ﬁj’ “OMe
(EtO),MeSiH (2 equiv) N
DME, T/°C, 48 h !
Ts
2a
T/°C yield (%) ee (%)
90 58 94
80 60 95
70 60 95
60 58 95
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Scheme S1: The reactions of substrates 1w—1aa
When substrates 1w—1aa were employed under the optimal reaction conditions,
the reaction failed to afford the desired products and only produced complex

mixtures.

R

L5 (15 mol %) ,
I >  complex mixtures

(EtO),MeSiH (2 equiv)
DME, 70°C, 48 h

Ph
Ph NOMe
_NOMe Z
N J/
. x " i
1w 1x, X=0 1z 1aa
1y, X = CH,
Scheme S1

3. Preparation of starting materials

All substrates (1a—1aa) were prepared according to the known procedures.? Among

them, substrates 1a—1m, 10, 1q, 1r, and 1x—1z are known compounds.*

1In
Substrate 1n was prepared according to the known procedure'? (1.63 g, 80%) and
purified by chromatography (petroleum ether/ethyl acetate = 10:1). White solid. E/Z =
1.5:1. 'H NMR (400 MHz, CDCl3) § 7.96 — 7.88 (m, 1H), 7.85 — 7.75 (m, 4H), 7.55 —
7.34 (m, 4.71H), 7.22 — 7.11 (m, 2H), 6.88 (t, J = 4.4 Hz, 0.39H), 4.51 (s, 0.79H),
4.93 (s, 1.18H), 4.27 (d, J = 4.4 Hz, 0.79H), 4.10 (d, J = 6.0 Hz, 1.20H), 3.87 (s,
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1.17H), 3.85 (s, 1.81H), 2.18 (s, 1.18H), 2.16 (s, 1.75H); *C NMR (100 MHz, CDCl3)
5 147.2, 144.9, 144.0, 143.9, 135.6, 135.3, 132.9(8), 132.9(5), 130.7, 130.6, 129.7,
129.6, 129.0, 128.9, 128.2(0), 128.1(5), 127.7, 126.7(1), 126.6(7), 126.3(8), 126.3(5),
125.9, 125.8, 124.9(2), 124.9(0), 119.8, 119.6, 86.3, 86.1, 84.2, 62.2, 61.9, 45.9, 42.9,
39.3, 38.1, 21.3, 21.2; HRMS-ESI Calcd for [CasH2sN20sS]* (M + H*) 407.1424,

0
[
Il J//NOMe
N
Ts

1p

Substrate 1p was prepared according to the known procedure’? (0.87 g, 50%) and

found 407.1426.

purified by chromatography (petroleum ether/ethyl acetate = 8:1). Pale yellow oil. E/Z
= 1.4:1. 'H NMR (400 MHz, CDCl3) & 7.75 (d, J = 8.0 Hz, 2H), 7.38 — 7.23 (m,
4.73H), 6.78 (t, J = 4.0 Hz, 0.39H), 6.22 — 6.14 (m, 1H), 4.28 (s, 0.83H), 4.26 (s,
1.19H), 4.12 (d, J = 4.0 Hz, 1H), 3.96 (d, J = 5.6 Hz, 1H), 3.86 (s, 1.23H), 3.82 (s,
1.77H), 2.38 (s, 1.22H), 2.37 (s, 1.76H); 3C NMR (100 MHz, CDCl3) & 147.4,
145.8(2), 145.8(0), 145.1, 143.8(4), 143.7(5), 142.7, 142.6, 135.7, 135.4, 129.6, 129.5,
127.7, 112.2(2), 112.1(6), 106.5, 106.4, 83.5, 83.3, 76.7, 62.1, 61.8, 45.8, 43.0, 39.2,
37.9, 21.4(4), 21.4(2); HRMS-ESI Calcd for [Ci7H1sN204S]* (M + H*) 347.1060,
found 347.1060.

I J//Nowle

N
Ts

1s
Substrate 1s was prepared according to the known procedure!? (1.06 g, 72%) and

purified by chromatography (petroleum ether/ethyl acetate = 12:1). White solid. E/Z =
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1.5:1. 'H NMR (400 MHz, CDCls) 5 7.68 — 7.56 (m, 2H), 7.28 — 7.16 (m, 2.71H),
6.66 (t, J = 4.0 Hz, 0.38H), 4.00 — 3.91 (m, 2.79H), 3.82 (d, J = 5.6 Hz, 1.17H), 3.77
(s, 1.20H), 3.71 (s, 1.78H), 2.32 (s, 3H), 1.48 (s, 1.20H), 1.46 (s, 1.74H); *C NMR
(100 MHz, CDCls) § 147.4, 144.9, 143 5, 143.4, 135.4, 135.1, 129.2, 129.1, 127.5(0),
127.4(5), 82.0, 81.9, 71.2, 71.1, 61.8, 61.4, 45.2, 42.7, 38.6, 37.2, 21.2, 3.0;
HRMS-ESI Calcd for [C1aH1oN203S]* (M + H*) 295.1111, found 295.1112.

Il J//NOBn

N
Ts

1t

Substrate 1t was prepared according to the known procedure!? (1.54 g, 71%) and
purified by chromatography (petroleum ether/ethyl acetate = 10:1). White solid. E/Z =
1.3:1. 'H NMR (400 MHz, CDCls) & 7.79 (d, J = 8.4 Hz, 2H), 7.46 (t, J = 6.0 Hz,
0.59H), 7.38 — 7.23 (m, 10H), 7.17 — 7.10 (m, 2H), 6.89 (t, J = 4.4 Hz, 0.41H), 5.14 (s,
0.84H), 5.10 (s, 1.16H), 4.35 (s, 0.84H), 4.30 (s, 1.13H), 4.27 (d, J = 4.4 Hz, 0.86H),
4.05 (d, J = 6.0 Hz, 1.16H), 2.37 (s, 1.30H), 2.36 (s, 1.67H); 3C NMR (100 MHz,
CDCIs3) 6 147.9, 145.6, 143.9, 143.8, 137.3, 137.1, 135.6, 135.4, 131.5(0), 131.4(7),
129.7, 129.6, 128.5, 128.4(1), 128.3(6), 128.2, 128.1(1), 128.0(6), 127.9(9), 127.9(5),
127.9, 127.7, 122.0, 121.9, 86.0, 85.9, 81.6, 81.3, 76.4, 76.1, 45.9, 43.0, 39.1, 37.8,
21.4; HRMS-ESI Calcd for [C2sH25N203S]* (M + HY) 433.1580, found 433.1578.

1u
Substrate 1u was prepared according to the known procedure!? (1.52 g, 82%) and

purified by chromatography (petroleum ether/ethyl acetate = 10:1). Colorless oil. E/Z
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= 1.5:1. 'H NMR (400 MHz, CDCls) & 7.80 (d, J = 8.0 Hz, 2H), 7.38 (t, J = 6.0 Hz,
0.6H), 7.33 — 7.22 (m, 5H), 7.17 — 7.09 (m, 2H), 6.83 (t, J = 4.0 Hz, 0.41H), 4.36 (s,
0.82H), 4.34 (s, 1.21H), 4.21 (d, J = 4.0 Hz, 0.82H), 4.17 — 1.05 (m, 2H), 4.03 (d, J =
6.0 Hz, 1.19H), 2.38 (s, 1.22H), 2.36 (s, 1.82H), 1.25 (t, J = 6.8 Hz, 3H); *C NMR
(100 MHz, CDCls) § 147.0, 144.7, 143.9, 143.8, 135.6, 135.4, 131.5(2), 131.4(7),
129.7, 129.6, 128.5, 128.4, 128.1(2), 128.0(6), 127.8, 122.1, 121.9, 85.9, 81.5, 81.4,
70.0, 69.6, 46.0, 43.0, 39.1, 37.8, 21.4(4), 21.4(1), 14.5, 14.4; HRMS-ESI Calcd for
[C20H23N205]* (M + H*) 371.1424, found 371.1427.

1lv

Substrate 1v was prepared according to the known procedure!? (1.32 g, 58%) and
purified by chromatography (petroleum ether/ethyl acetate = 15:1). White solid. E/Z =
1.5:1. 'H NMR (400 MHz, CDCls) & 7.63 (d, J = 8.4 Hz, 2H), 7.36 (t, J = 6.0 Hz,
0.57H), 7.16 — 7.06 (m, 5H), 7.00 —6.93 (m, 2H), 6.88 (t, J = 4.0 Hz, 1H), 4.19 (s,
0.78H), 4.16 (s, 1.14H), 4.11 (d, J = 4.0 Hz, 0.81H), 3.90 (d, J = 5.6 Hz, 1.19H), 2.20
(s, 1.26H), 2.19 (s, 1.67H), 0.77 (s, 5.39H), 0.75 (s, 3.56H), 0.007 (s, 2.54H), 0.000 (s,
3.44H); 3C NMR (100 MHz, CDCls) & 151.8, 149.7, 143.9, 143.8, 135.6, 135.5,
131.5(0), 131.4(6), 129.7, 129.6, 128.5, 128.4, 128.1, 128.0, 127.7(4), 127.6(8), 122.1,
85.9, 81.5, 81.4, 45.9, 42.8, 39.1, 37.7, 25.9(4), 25.8(6), 21.3(9), 21.3(7), 18.1, 18.0,
-5.4, -5.4; HRMS-ESI Calcd for [C24H33N20sSSi]* (M + H*) 457.1976, found
457.1974.

|[ J//NOMe
N
Ts

1w
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Substrate 1w was prepared according to the known procedure!? (0.84 g, 60%) and
purified by chromatography (petroleum ether/ethyl acetate = 10:1). Pale yellow oil.
E/Z = 1.5:1. 'H NMR (400 MHz, CDCls) & 7.77 — 7.68 (m, 2H), 7.35 — 7.26 (m,
2.68H), 6.76 (t, J = 4.0 Hz, 0.39H), 4.15 — 4.08 (m, 2.89H), 3.95 (d, J = 6.0 Hz,
1.21H), 3.88 (s, 1.21H), 3.83 (s, 1.77H), 2.44 (s, 3H), 2.12 (t, J = 2.0 Hz, 0.38H), 2.09
(t, J = 2.0 Hz, 0.54H); 13C NMR (100 MHz, CDCls) § 147.2, 144.8, 144.0, 143.9,
135.6, 135.2, 129.7, 129.6, 127.6(4), 127.6(3), 76.3, 76.2, 74.3, 74.1, 62.1, 61.8, 45.5,
42.8, 38.3, 36.8, 21.5; HRMS-ESI Calcd for [Ci3H17N203S]* (M + H*) 281.0954,
found 281.0954.

I J//NOH

N
Ts

laa

Substrate 1aa was prepared according to the known procedure!? (1.42 g, 83%) and
purified by chromatography (petroleum ether/ethyl acetate = 8:1). White solid. E/Z =
1.3:1. 'H NMR (400 MHz, CDCl3) & 8.79 (s, 0.40H), 8.40 (s, 0.56H), 7.71 — 7.65 (m,
2H), 7.34 (t, J = 6.0 Hz, 1H), 7.21 — 7.10 (m, 5H), 7.07 — 6.97 (m, 2H), 6.83 (s,
0.41H), 4.25 (s, 0.85H), 4.22 (s, 1.12H), 4.14 (d, J = 4.0 Hz, 0.84H), 3.94 (d, J = 6.0
Hz, 1.12H), 2.26 (s, 1.30H), 2.24 (s, 1.69H); *C NMR (100 MHz, CDCls) & 148.7,
146.6, 144.0, 143.9, 135.5, 135.2, 131.5(0), 131.4(6), 129.7, 129.6, 128.5(2), 128.4(5),
128.1, 128.0, 127.7(3), 127.7(0), 121.9, 121.8, 86.1, 86.0, 81.3, 81.2, 45.7, 42.6, 39.3,
37.8, 21.3(8), 21.3(6); HRMS-ESI Calcd for [CisH19N203S]* (M + H*) 343.1111,
found 343.1112.

4. General Procedure and Data for Products

4.1 General procedure for the synthesis of chiral hydroxylamine ethers 2:
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R1 R‘l

Ni(OTf), (10 mol %) y
I _NOR? L5 (15 mol %) 7 “OR2
J/ (EtO),MeSiH (2 equiv)
A DME, 70 °C, 48 h )

PG PG
1 2

\

Ni(OTf), (0.02 mmol, 7.1 mg), L5 (0.03 mmol, 10.0 mg) and DME (4 mL) were
introduced into an oven-dried Schlenk tube under nitrogen atmosphere. The resultant
solution was stirred at 25 <C under the N2 atmosphere for 0.5 h. Then, alkyne-oxime
ethers 1 (0.2 mmol) and (EtO)MeSiH (0.4 mmol, 64 uL) were introduced into the
system. The resulting mixture was stirred at 70 °C (oil bath) for 48 h. Upon
completion, the mixture was concentrated and the residue was purified
bychromatography on silica gel (eluent: hexanes/ethyl acetate) to afford the desired

products 2.

N
= “OMe
N
Ts
2a

Compound 2a was obtained in 62% vyield (44.5 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
Pale yellow oil. [a]p?® = -49.4°(c = 2.0, CH2Cl2). 95% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 16.927
min (major), 23.226 min (minor)). *H NMR (400 MHz, CDCls3) & 7.57 (d, J = 8.0 Hz,
2H), 7.29 (d, J = 7.2 Hz, 2H), 7.20 — 7.09 (m, 5H), 5.91 (dd, J = 4.4, 2.4 Hz, 1H), 5.55
(s, 1H), 4.09 (dd, J = 11.6, 1.2 Hz, 1H), 3.98 (dd, J = 17.6, 4.4 Hz, 1H), 3.89 (s, 1H),
3.43 (s, 3H), 3.13 (d, J = 17.2 Hz, 1H), 2.36 (dd, J = 11.6, 2.4 Hz, 1H), 2.26 (s, 3H);
13C NMR (100 MHz, CDCls) & 143.8, 138.4, 133.7, 132.9, 129.7, 128.6, 127.9, 127.7,
125.6, 124.0, 62.0, 56.4, 45.4, 44.8, 21.5; HRMS-ESI Calcd for [C19H23N203S]" (M +
H™) 359.1424, found 359.1423.
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OMe

N
= “OMe
N
Ts
2b

Compound 2b was obtained in 53% vyield (41.2 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 5:1).
Colorless oil. [o]p?® = -59.3°(c = 1.6, CH2Cl,). 94% ee (determined by HPLC:
Chiralpak OZH Column, 30/70 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 19.224
min (major), 25.247 min (minor)). *H NMR (400 MHz, CDCls3) & 7.74 (d, J = 8.0 Hz,
2H), 7.40 (d, J = 8.8 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 6.86 (d, J = 8.8 Hz, 2H), 5.99
(dd, J = 4.4, 2.4 Hz, 1H), 5.72 (s, 1H), 4.26 (dd, J = 11.6, 1.2 Hz, 1H), 4.14 (dd, J =
17.2, 4.4 Hz, 1H), 4.03 (s, 1H), 3.80 (s, 3H), 3.61 (s, 3H), 3.28 (d, J = 17.2 Hz, 1H),
2.51 (dd, J = 11.6, 2.4 Hz, 1H), 2.44 (s, 3H); 3C NMR (100 MHz, CDCl3) 5 159.4,
143.7, 133.1, 133.0, 130.9, 129.7, 127.8, 126.7, 122.3, 114.0, 62.1, 56.5, 55.3, 45.4,
448, 21.5; HRMS-ESI Calcd for [CaoH2sN20.S]* (M + H*) 389.1530, found
389.1532.

SMe

2¢C
Compound 2c was obtained in 69% vyield (55.8 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 5:1). Pale
yellow oil. [a]p® = -45.2° (c = 2.3, CH.Cly). 95% ee (determined by HPLC:
Chiralpak OZH Column, 30/70 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 22.970
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min (major), 28.836 min (minor)). *H NMR (400 MHz, CDCl3) § 7.73 (d, J = 8.0 Hz,
2H), 7.39 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.20 (d, J = 8.4 Hz, 2H), 6.06
(dd, J = 4.4, 2.4 Hz, 1H), 5.68 (s, 1H), 4.26 (dd, J = 11.6, 1.2 Hz, 1H), 4.14 (dd, J =
17.6, 4.4 Hz, 1H), 4.02 (s, 1H), 3.59 (s, 3H), 3.29 (d, J = 17.2 Hz, 1H), 2.50 (dd, J =
11.6, 2.4 Hz, 1H), 2.46 (s, 3H), 2.43 (s, 3H); 3C NMR (100 MHz, CDCls) § 143.8,
138.3, 135.1, 133.1, 132.9, 129.7, 127.7, 126.5, 125.9, 123.4, 62.0, 56.3, 45.4, 44.7,
215, 15.6; HRMS-ESI Calcd for [CaoH2sN20:S2]* (M + H*) 405.1301, found
405.1301.

Bu

2d

Compound 2d was obtained in 62% vyield (51.4 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
Colorless oil. [0]p?® = -51.9°(c = 2.0, CH2Cl,). 92% ee (determined by HPLC:
Chiralpak ASH Column, 5/95 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 23.222 min
(major), 26.083 min (minor)). *H NMR (400 MHz, CDCl3) § 7.74 (d, J = 8.0 Hz, 2H),
7.42 (d, J = 8.0 Hz, 2H), 7.38 — 7.31 (m, 4H), 6.13 — 6.02 (m, 1H), 5.73 (s, 1H), 4.28
(d, J = 11.6 Hz, 1H), 4.16 (dd, J = 17.2, 4.4 Hz, 1H), 4.07 (s, 1H), 3.62 (s, 3H), 3.30
(d, J = 17.2 Hz, 1H), 2.51 (dd, J = 11.6, 1.6 Hz, 1H), 2.44 (s, 3H), 1.31 (s, 9H); 13C
NMR (100 MHz, CDCls) 6 150.9, 143.7, 135.3, 133.3, 133.0, 129.7, 127.8, 125.5,
125.2, 123.2, 62.0, 56.4, 45.5, 44.8, 345, 31.2, 21.5; HRMS-ESI Calcd for
[C23H31N205S]* (M + H*) 415.2050, found 415.2049.
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N
= “OMe
N
Ts
2e

Compound 2e was obtained in 60% vyield (44.7 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
Pale yellow solid. [a]p?® = -57.8°(c = 1.8, CH2Cl). 95% ee (determined by HPLC:
Chiralpak OZH Column, 30/70 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 12.151
min (major), 14.457 min (minor)). *H NMR (400 MHz, CDCls) § 7.74 (d, J = 8.0 Hz,
2H), 7.40 — 7.30 (m, 4H), 7.14 (d, J = 8.0 Hz, 2H), 6.05 (dd, J = 4.0, 2.4 Hz, 1H), 5.72
(s, 1H), 4.26 (dd, J = 11.6, 1.2 Hz, 1H), 4.14 (dd, J = 17.2, 4.0 Hz, 1H), 4.05 (s, 1H),
3.60 (s, 3H), 3.30 (d, J = 17.2 Hz, 1H), 2.53 (dd, J = 11.6, 2.4 Hz, 1H), 2.44 (s, 3H),
2.33 (s, 3H); 3C NMR (100 MHz, CDCls) § 143.7, 137.7, 135.5, 133.5, 132.9, 129.7,
129.3, 127.8, 125.4, 123.2, 62.0, 56.4, 45.4, 44.9, 21.5, 21.0; HRMS-ESI Calcd for
[C20H25N203S]" (M + H*) 373.1580, found 373.1578.

F
N
= “OMe
N
Ts
2f

Compound 2f was obtained in 61% vyield (45.9 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
Pale yellow oil. [a]p?® = -31.9°(c = 1.9, CH2Cl). 89% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 18.339
min (major), 25.085 min (minor)). *H NMR (400 MHz, CDCls3) & 7.73 (d, J = 8.0 Hz,
2H), 7.45 (dd, J = 8.8, 5.2 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.00 (t, J = 8.8 Hz, 2H),
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6.02 (dd, J = 4.4, 2.4 Hz, 1H), 5.72 (s, 1H), 4.27 (dd, J = 11.6, 1.6 Hz, 1H), 4.14 (dd,
J=17.2, 4.4 Hz, 1H), 3.99 (s, 1H), 3.58 (s, 3H), 3.28 (d, J = 17.2 Hz, 1H), 2.50 (dd, J
= 12.0, 2.4 Hz, 1H), 2.43 (s, 3H); *C NMR (100 MHz, CDCls) 162.4 (d, J = 246.0
Hz), 143.8, 134.7 (d, J = 4.0 Hz), 132.9, 132.8, 129.7, 127.7, 127.1 (d, J = 8.0 Hz),
123.9, 115.4 (d, J = 21.0 Hz), 61.9, 56.6, 45.4, 44.7, 21.5; HRMS-ESI Calcd for
[C1oH22FN203S]* (M + H*) 377.1330, found 377.1331.

Cl
N
= “OMe
N
Ts
29

Compound 2g was obtained in 55% vyield (43.2 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
White solid. [a]o® = -46.9°(c = 1.7, CH2Cl,). 88% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 22.088
min (major), 27.826 min (minor)). *H NMR (400 MHz, CDCls3) & 7.73 (d, J = 8.0 Hz,
2H), 7.41 (d, J = 8.8 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 7.29 (d, J = 8.8 Hz, 2H), 6.07
(dd, J = 4.4, 2.4 Hz, 1H), 5.71 (s, 1H), 4.27 (dd, J = 12.0, 1.2 Hz, 1H), 4.15 (dd, J =
17.2, 4.4 Hz, 1H), 3.99 (s, 1H), 3.58 (s, 3H), 3.28 (d, J = 17.6 Hz, 1H), 2.50 (dd, J =
12.0, 2.4 Hz, 1H), 2.43 (s, 3H); 3C NMR (100 MHz, CDCls) § 143.9, 137.1, 133.6,
1329, 132.8, 129.7, 128.7, 127.7, 126.9, 1245, 61.9, 56.4, 45.4, 44.7, 21.5;
HRMS-ESI Calcd for [C1oH22CIN203S]* (M + H*) 393.1034, found 393.1034.

Br
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2h

Compound 2h was obtained in 66% yield (57.7 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
White solid. [a]o?®® = -49.5° (c = 2.4, CH.Cl,). 92% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 24.526
min (major), 29.867 min (minor)). *H NMR (400 MHz, CDCls) § 7.72 (d, J = 8.0 Hz,
2H), 7.44 (d, J = 8.4 Hz, 2H), 7.38 — 7.30 (m, 4H), 6.08 (dd, J = 4.4, 2.4 Hz, 1H), 5.70
(s, 1H), 4.27 (dd, J = 11.6, 1.2 Hz, 1H), 4.14 (dd, J = 17.6, 4.4 Hz, 1H), 3.98 (s, 1H),
3.58 (s, 3H), 3.27 (d, J = 17.6 Hz, 1H), 2.49 (dd, J = 11.6, 2.4 Hz, 1H), 2.43 (s, 3H);
13C NMR (100 MHz, CDClg) & 143.9, 137.5, 132.9, 132.8, 131.6, 129.7, 127.7, 127.3,
124.6,121.8, 61.9, 56.3, 45.4, 44.6, 21.5; HRMS-ESI Calcd for [C19H22BrN203S]* (M
+ H") 437.0529, found 437.0530.

Me
N
= “OMe
N
Ts
2i

Compound 2i was obtained in 61% vyield (45.4 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
Colorless oil. [0]p?® = -56.7°(c = 1.9, CH2Cl,). 94% ee (determined by HPLC:
Chiralpak OZH Column, 25/75 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 12.105
min (major), 16.925 min (minor)). *H NMR (400 MHz, CDCls3) & 7.74 (d, J = 8.4 Hz,
2H), 7.35 (d, J = 8.0 Hz, 2H), 7.27 — 7.19 (m, 3H), 7.09 (d, J = 6.8 Hz, 1H), 6.06 (dd,
J=4.0, 2.4 Hz, 1H), 5.72 (s, 1H), 4.25 (dd, J = 11.6, 2.4 Hz, 1H), 4.14 (dd, J = 17.2,
4.0 Hz, 1H), 4.06 (s, 1H), 3.60 (s, 3H), 3.30 (d, J = 17.2 Hz, 1H), 2.53 (dd, J = 11.6,
2.4 Hz, 1H), 2.43 (s, 3H), 2.33 (s, 3H); 3C NMR (100 MHz, CDCls) 5 143.7, 138.4,
138.2, 133.8, 132.9, 129.7, 128.6, 128.5, 127.7, 126.4, 123.8, 122.6, 62.0, 56.4, 45.4,
44.8, 21.4(7), 21.4(5); HRMS-ESI Calcd for [CaoH2sN203S]* (M + H*) 373.1580,

found 373.1582.
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N
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2j

Compound 2j was obtained in 60% yield (48.3 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 5:1). Pale
yellow oil. [a]p® = -52.3°(c = 2.0, CH:Cl,). 88% ee (determined by HPLC:
Chiralpak OZH Column, 35/65 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 12.677
min (major), 15.840 min (minor)). *H NMR (400 MHz, CDCls3) & 7.58 (d, J = 8.0 Hz,
2H), 7.18 (d, J = 8.0 Hz, 2H), 7.14 — 7.04 (m, 2H), 6.62 (d, J = 8.4 Hz, 1H), 5.82 (dd,
J=4.0, 2.4 Hz, 1H), 5.56 (s, 1H), 4.09 (d, J = 12.0 Hz, 1H), 3.97 (dd, J = 17.2, 4.4 Hz,
1H), 3.88 (s, 1H), 3.65 (s, 3H), 3.45 (s, 3H), 3.12 (d, J = 17.2 Hz, 1H), 2.35 (dd, J =
12.0, 2.0 Hz, 1H), 2.27 (s, 3H), 2.03 (s, 3H); 3C NMR (100 MHz, CDCls) § 157.6,
143.7,133.1, 132.9, 130.3, 129.7, 127.9, 127.8, 126.7, 124.0, 122.1, 109.8, 62.1, 56.5,
55.3,45.4,44.9, 21.5, 16.3; HRMS-ESI Calcd for [C21H27N204S]* (M + H") 403.1686,
found 403.1685.

Me Me

2k
Compound 2k was obtained in 62% vyield (47.9 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
Pale yellow oil. [a]p?® = -43.7°(c = 2.0, CH2Cl2). 93% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 12.380
min (major), 17.236 min (minor)). *H NMR (400 MHz, CDCls) § 7.75 (d, J = 8.0 Hz,
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2H), 7.35 (d, J = 8.0 Hz, 2H), 7.06 (s, 2H), 6.93 (s, 1H), 6.05 (dd, J = 4.4, 2.4 Hz, 1H),
5.70 (s, 1H), 4.24 (dd, J = 11.6, 2.4 Hz, 1H), 4.13 (dd, J = 17.2, 4.4 Hz, 1H), 4.06 (s,
1H), 3.61 (s, 3H), 3.30 (d, J = 17.2 Hz, 1H), 2.55 (dd, J = 11.6, 2.4 Hz, 1H), 2.44 (s,
3H), 2.30 (s, 6H); *C NMR (100 MHz, CDCls) & 143.7, 138.3, 138.1, 133.9, 133.0,
129.7,129.6, 127.8, 123.7, 123.5, 62.1, 56.5, 45.4, 44.9, 21.5, 21.3; HRMS-ESI Calcd
for [C21H27N203S]* (M + HY) 387.1737, found 387.1739.

Compound 2l was obtained in 61% vyield (49.1 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 5:1).
White solid. [a]o® = -53.2°(c = 2.0, CH2Cl). 94% ee (determined by HPLC:
Chiralpak OZH Column, 30/70 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 32.564
min (major), 46.478 min (minor)). *H NMR (400 MHz, CDCls3) & 7.73 (d, J = 8.0 Hz,
2H), 7.34 (d, J = 8.0 Hz, 2H), 7.01 — 6.91 (m, 2H), 6.76 (d, J = 8.0 Hz, 1H), 5.99 —
5.90 (m, 3H), 5.72 (s, 1H), 4.24 (d, J = 11.6 Hz, 1H), 4.12 (dd, J = 17.2, 4.0 Hz, 1H),
3.96 (s, 1H), 3.60 (s, 3H), 3.26 (d, J = 17.2 Hz, 1H), 2.49 (dd, J = 11.6, 2.0 Hz, 1H),
2.43 (s, 3H); *°C NMR (100 MHz, CDCls) § 147.9, 147.3, 143.8, 133.3, 132.9, 129.7,
127.7, 123.0, 119.2, 108.3, 106.2, 101.1, 62.0, 56.7, 45.4, 44.7, 21.5; HRMS-ESI
Calcd for [CaoH23N205S]* (M + H*) 403.1322, found 403.1321.
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2m

Compound 2m was obtained in 65% vyield (53.1 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
White solid. [a]p?® = -44.8°(c = 2.2, CH2Cly). 94% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 26.268
min (major), 31.998 min (minor)). *H NMR (400 MHz, CDCls3) § 7.95 (s, 1H), 7.83 —
7.73 (m, 5H), 7.57 (dd, J = 8.4, 1.6 Hz, 1H), 7.51 — 7.43 (m, 2H), 7.36 (d, J = 8.0 Hz,
2H), 6.22 (dd, J = 4.0, 2.4 Hz, 1H), 5.80 (s, 1H), 4.32 (d, J = 12.0 Hz, 1H), 4.26 —
4.16 (m, 2H), 3.64 (s, 3H), 3.36 (d, J = 17.6 Hz, 1H), 2.59 (dd, J = 12.0, 2.1 Hz, 1H),
2.44 (s, 3H); °C NMR (100 MHz, CDCls) § 143.8, 135.7, 133.6, 133.3, 132.9, 132.9,
129.7, 128.2(1), 128.1(7), 127.8, 127.5, 126.3, 126.1, 124.5, 123.7, 62.1, 56.5, 45.5,
44,9, 21.5; HRMS-ESI Calcd for [CasH2sN203S]" (M + HY) 409.1580, found
409.1580.

2n
Compound 2n was obtained in 48% vyield (39.2 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
White solid. [a]p?®® = -38.7°(c = 1.5, CH2Cl,). 90% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 12.803
min (major), 16.874 min (minor)). *tH NMR (400 MHz, CDCls3) § 7.90 — 7.72 (m, 5H),
7.50 — 7.36 (m, 5H), 7.30 (d, J = 7.2 Hz, 1H), 5.87 (t, J = 3.2 Hz, 1H), 5.63 (s, 1H),
4.20 — 4.06 (m, 2H), 3.97 (s, 1H), 3.49 (d, J = 16.8 Hz, 1H), 3.44 (s, 3H), 2.97 (dd, J
=11.6, 2.8 Hz, 1H), 2.48 (s, 3H); *C NMR (100 MHz, CDCls) § 143.8, 137.3, 134.3,
133.7, 133.1, 131.4, 129.8, 128.4, 128.1, 127.8, 127.5, 126.1, 126.0, 125.8, 125.2,
125.1, 62.2, 58.9, 45.4, 45.2, 21.5; HRMS-ESI Calcd for [C23H25N203S]* (M + H*)

409.1580, found 409.1579.
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Compound 20 was obtained in 51% vyield (37.2 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 8:1).
Yellow solid. [a]p®® = -48.3°(c = 1.5, CH2Cl,). 96% ee (determined by HPLC:
Chiralpak OZH Column, 25/75 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 15.348
min (major), 19.304©© min (minor)). *H NMR (400 MHz, CDCl3) § 7.72 (d, J = 8.0
Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.21 — 7.12 (m, 2H), 6.97 (dd, J = 4.8, 3.6 Hz, 1H),
6.11 (dd, J = 4.4, 2.4 Hz, 1H), 5.82 (s, 1H), 4.30 (d, J = 11.6 Hz, 1H), 4.16 (dd, J =
17.6, 4.4 Hz, 1H), 3.99 (s, 1H), 3.65 (s, 3H), 3.25 (d, J = 17.6 Hz, 1H), 2.48 — 2.40 (m,
4H); 3C NMR (100 MHz, CDCls) & 143.9, 142.6, 132.9, 129.7, 128.2, 127.7, 127.4,
1245, 123.4, 122.4, 62.0, 57.2, 45.1, 44.4, 215; HRMS-ESI Calcd for
[C17H21N203S2]* (M + H™) 365.0988, found 365.0990.

2p
Compound 2p was obtained in 51% vyield (35.5 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 8:1).
Yellow solid. [a]p?® = -48.9°(c = 1.7, CH2Cl,). 94% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 19.653
min (major), 22.737 min (minor)). *H NMR (400 MHz, CDCls) § 7.71 (d, J = 8.0 Hz,
2H), 7.63 (s, 1H), 7.37 — 7.30 (m, 3H), 6.45 (d, J = 0.8 Hz, 1H), 5.94 (dd, J = 4.4, 2.4

Hz, 1H), 5.78 (s, 1H), 4.26 (d, J = 11.6 Hz, 1H), 4.13 (dd, J = 17.2, 4.4 Hz, 1H), 3.82
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(s, 1H), 3.62 (s, 3H), 3.22 (d, J = 17.2 Hz, 1H), 2.46 — 2.37 (m, 4H); 3C NMR (100
MHz, CDCl3) 6 143.8, 143.3, 139.0, 132.9, 129.7, 127.7, 125.9, 124.7, 121.7, 107.5,
61.9,56.7, 45.1, 44.3, 21.5; HRMS-ESI Calcd for [C17H21N204S]* (M + H") 349.1217,
found 349.1218.

N
= “OMe
N
Bs
2q

Compound 2q was obtained in 70% yield (59.3 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
Yellow solid. [a]o®® = -47.0°(c = 2.0, CH2Cl,). 95% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 13.544
min (major), 17.459 min (minor)). *H NMR (400 MHz, CDCls) § 7.61 — 7.50 (m, 4H),
7.33-7.28 (m, 2H), 7.21 — 7.09 (m, 3H), 5.92 (dd, J = 4.4, 2.4 Hz, 1H), 5.52 (s, 1H),
4.11 (dd, J = 12.0, 2.4 Hz, 1H), 4.00 (dd, J = 17.2, 4.4 Hz, 1H), 3.91 (s, 1H), 3.43 (s,
3H), 3.18 (dt, J = 17.6, 2.0 Hz, 1H), 2.42 (dd, J = 12.0, 2.4 Hz, 1H); 13C NMR (100
MHz, CDCls) & 138.3, 135.1, 133.9, 132.4, 129.2, 128.6, 128.0(0), 127.9(7), 125.6,
123.7, 62.0, 56.4, 45.3, 44.7; HRMS-ESI Calcd for [CisH20BrN203S]* (M + H*)
423.0373, found 423.0374.

N
= “OMe
N
Mbs
2r

Compound 2r was obtained in 63% vyield (47.2 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 8:1).

Colorless oil. [0]p?® = -53.6°(c = 2.0, CHCl,). 95% ee (determined by HPLC:
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Chiralpak OZH Column, 30/70 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 16.982
min (major), 22.383 min (minor)). *H NMR (400 MHz, CDCls) § 7.63 (d, J = 8.8 Hz,
2H), 7.31 (d, J = 7.2 Hz, 2H), 7.20 — 7.07 (m, 3H), 6.85 (d, J = 8.8 Hz, 2H), 5.93 (dd,
J=4.4,24Hz, 1H), 5.57 (s, 1H), 4.09 (dd, J = 12.0, 1.6 Hz, 1H), 3.98 (dd, J = 17.2,
4.4 Hz, 1H), 3.91 (s, 1H), 3.71 (s, 3H), 3.43 (s, 3H), 3.14 (d, J = 17.2 Hz, 1H), 2.37
(dd, J = 12.0, 2.4 Hz, 1H); 3C NMR (100 MHz, CDCls) & 163.1, 138.4, 133.7, 129.8,
128.6, 127.9, 127.5, 125.6, 124.0, 114.2, 62.0, 56.4, 55.6, 45.4, 44.8; HRMS-ESI
Calcd for [C19H23N204S]* (M + H*) 375.1373, found 375.1375.

Me

N

N
Ts

2s

Compound 2s was obtained in 42% vyield (24.9 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
Colorless oil. [0]p?® = -39.1°(c = 1.0, CH2Cl,). 71% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 10.898
min (major), 13.568 min (minor)). *H NMR (400 MHz, CDCls) § 7.68 (d, J = 8.0 Hz,
2H), 7.31 (d, J = 8.0 Hz, 2H), 5.48 (s, 1H), 4.00 (dd, J = 12.0, 2.0 Hz, 1H), 3.85 (d, J
= 16.0 Hz, 1H), 3.55 (s, 3H), 3.35 (s, 1H), 3.08 (dd, J = 16.0, 2.0 Hz, 1H), 2.48 — 2.38
(m, 4H), 1.77 (d, J = 1.6 Hz, 3H); 13C NMR (100 MHz, CDCls) & 143.6, 133.0, 131.1,
129.6, 127.7, 121.6, 61.6, 58.5, 44.9, 44.7, 21.5, 21.0; HRMS-ESI Calcd for
[C14H21N205S]* (M + H*) 297.1267, found 297.1269.
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2t

Compound 2t was obtained in 64% yield (55.6 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
White solid. [a]p?®® = -58.7°(c = 2.0, CH.Cl,). 92% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 15.311
min (major), 17.454 min (minor)). *H NMR (400 MHz, CDCls) § 7.59 (d, J = 8.4 Hz,
2H), 7.23 — 7.06 (m, 12H), 5.89 (dd, J = 4.4, 2.4 Hz, 1H), 5.59 (s, 1H), 4.66 (d, J =
12.0 Hz, 1H), 4.55 (d, J = 12.0 Hz, 1H), 4.21 (dd, J = 11.6, 1.6 Hz, 1H), 3.98 (dd, J =
17.6, 4.4 Hz, 1H), 3.82 (s, 1H), 3.13 (d, J = 17.6 Hz, 1H), 2.35 (dd, J = 12.0, 2.4 Hz,
1H), 2.27 (s, 3H); 3C NMR (100 MHz, CDCls) & 143.8, 138.2(3), 138.2(1), 133.7,
132.9, 129.7, 128.6, 128.4, 128.3, 127.8, 127.7, 125.5, 123.7, 76.2, 56.9, 45.4, 44.7,
21.5; HRMS-ESI Calcd for [C2sH27N203S]* (M + H*) 435.1737, found 435.1736.

N
= “OEt
N
Ts
2u

Compound 2u was obtained in 51% yield (38.0 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
Colorless oil. [0]p?® = -85.2°(c = 0.8, CH2Cl,). 94% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 14.371
min (major), 18.042 min (minor)). *H NMR (400 MHz, CDCls3) & 7.75 (d, J = 8.0 Hz,
2H), 7.45 (d, J = 7.2 Hz, 2H), 7.36 — 7.28 (m, 5H), 6.09 (dd, J = 4.0, 2.4 Hz, 1H), 4.29
(dd, J = 11.6, 2.4 Hz, 1H), 4.16 (dd, J = 17.6, 4.4 Hz, 1H), 4.09 (s, 1H), 3.82 (q, J =
6.8 Hz, 2H), 3.32 (d, J = 17.4 Hz, 1H), 2.58 (dd, J = 11.6, 1.6 Hz, 1H), 2.44 (s, 3H),
1.16 (t, J = 6.8 Hz, 3H); **C NMR (100 MHz, CDCl3)é 143.8, 138.5, 133.7, 132.8,
129.7, 128.6, 127.9, 127.8, 125.7, 124.3, 69.6, 56.7, 45.5, 44.8, 21.5, 14.2;
HRMS-ESI Calcd for [C20H2sN203S]" (M + H*) 373.1580, found 373.1580.
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Compound 2v was obtained in 25% vyield (22.9 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
Colorless oil. [0]p®® = -36.4°(c = 2.0, CH2Cl,). 44% ee (determined by HPLC:
Chiralpak OZH Column, 10/90 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 8.816 min
(minor), 10.167 min (major)). *H NMR (400 MHz, CDCl3) § 7.76 (d, J = 8.0 Hz, 2H),
7.48 — 7.41 (m, 2H), 7.37 — 7.27 (m, 5H), 6.03 (dd, J = 4.4, 2.4 Hz, 1H), 5.16 (s, 1H),
4.47 (d, J = 11.2 Hz, 1H), 4.13 (dd, J = 17.6, 4.0 Hz, 1H), 3.82 (s, 1H), 3.36 (dt, J =
17.2, 2.0 Hz, 1H), 2.53 (dd, J = 11.6, 1.6 Hz, 1H), 2.44 (s, 3H), 0.88 (s, 9H), 0.06 (s,
3H), 0.05 (s, 3H); 13C NMR (100 MHz, CDCls) & 143.7, 139.3, 134.8, 133.4, 129.7,
128.3, 127.8, 127.6, 126.1, 124.0, 59.1, 45.3, 43.7, 26.2, 21.5, 17.9, -5.3, -5.4;
HRMS-ESI Calcd for [C24H3sN203SSi]" (M + H") 459.2132, found 459.2133.

4.2 General procedure for the synthesis of chiral hydroxylamine ethers 4:

@

Ni(OTf), (20 mol %)

8 L5 (30 mol % H
J{—AY ( ©) = ~OMe
j (EtO),MeSiH (2 equiv)
N DME, 70 °C, 72 h ¥
Ts S

3 4
Ni(OTf)2 (0.02 mmol, 7.1 mg), L5 (0.03 mmol, 10.0 mg) and DME (4 mL) were
introduced into an oven-dried Schlenk tube under nitrogen atmosphere. The resultant
solution was stirred at 25 <C under the N2 atmosphere for 0.5 h. Then, alkyne-oxime
ethers 3 (0.2 mmol) and (EtO).MeSiH (0.4 mmol, 64 uL) were introduced into the
system. The resulting mixture was stirred at 70 °C (oil bath) for 72 h. Upon

completion, the mixture was concentrated and the residue was purified
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bychromatography on silica gel (eluent: hexanes/ethyl acetate) to afford the desired

products 4.

4a

Compound 4a was obtained in 51% vyield (63.3 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 5:1). Pale
yellow oil. [a]o® = -335° (c = 2.5, CH2Cl,). 95% ee (determined by HPLC:
Chiralpak ASH Column, 10/90 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 31.104
min (minor), 38.144 min (major)). *H NMR (400 MHz, CDCls3) & 7.74 (d, J = 8.4 Hz,
2H), 7.45 (d, J = 8.4 Hz, 2H), 7.36 (d, J = 8.4 Hz, 2H), 7.30 (d, J = 8.4 Hz, 2H), 6.98
(d, J = 7.2 Hz, 1H), 6.64 (d, J = 7.2 Hz, 1H), 6.57 (s, 1H), 6.07 (dd, J = 4.4, 2.4 Hz,
1H), 5.72 (s, 1H), 5.09 (s, 2H), 4.27 (dd, J = 11.6, 1.6 Hz, 1H), 4.15 (dd, J = 17.2, 4.4
Hz, 1H), 4.03 (s, 1H), 3.89 — 3.83 (m, 2H), 3.59 (s, 3H), 3.28 (d, J = 17.6 Hz, 1H),
2.49 (dd, J = 11.6, 2.4 Hz, 1H), 2.44 (s, 3H), 2.29 (s, 3H), 2.13 (s, 3H), 1.76 — 1.65 (m,
4H) 1.24 (s, 6H); 3C NMR (100 MHz, CDCls) & 177.6, 156.9, 143.8, 138.2, 136.4,
136.0, 133.3, 132.9, 130.2, 129.7, 128.1, 127.8, 125.7, 124.3, 123.5, 120.6, 111.8,
67.8, 65.7, 62.0, 56.4, 45.5, 44.8, 42.1, 37.0, 25.1, 21.5, 21.4, 15.7; HRMS-ESI Calcd
for [CasHasN206S]" (M + H*) 621.2993, found 621.2996.
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4b

Compound 4b was obtained in 52% vyield (61.5 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 2:1).
White solid. [a]o?®® = -36.4°(c = 2.5, CH2Cl,). 95% ee (determined by HPLC:
Chiralpak OZH Column, 50/50 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 30.631
min (major), 44.955 min (minor)). *H NMR (400 MHz, CDCls) § 7.74 (d, J = 8.4 Hz,
2H), 7.47 (d, J = 8.4 Hz, 2H), 7.38 — 7.33 (m, 3H), 7.29 (d, J = 8.0 Hz, 2H), 7.10 (dd,
J=8.8, 2.4 Hz, 1H), 6.72 (d, J = 8.8 Hz, 1H), 6.11 (dd, J = 4.4, 2.4 Hz, 1H), 5.72 (s,
1H), 5.20 (s, 2H), 4.70 (s, 2H), 4.28 (dd, J = 12.0, 1.6 Hz, 1H), 4.16 (dd, J = 17.6, 4.4
Hz, 1H), 4.04 (s, 1H), 3.59 (s, 3H), 3.30 (d, J = 17.6 Hz, 1H), 2.52 (dd, J = 12.0, 2.4
Hz, 1H), 2.44 (s, 3H); 3C NMR (100 MHz, CDCls) § 167.9, 152.3, 143.8, 138.9,
134.5, 133.3, 132.9, 130.3, 129.7, 128.7, 127.7, 127.5, 127.1, 125.8, 124.6, 124.2,
1147, 66.7, 66.3, 62.0, 56.4, 45.4, 447, 21.5; HRMS-ESI Calcd for
[C28H29CI2N206S]* (M + H™) 591.1118, found 591.1120.

o o}
O (7
o}
N
= “OMe
N
Ts

4c
Compound 4c was obtained in 52% yield (66.4 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 2:1).
White solid. [a]p®® = -35.6°(c = 2.5, CH2Cly). 94% ee (determined by HPLC:
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Chiralpak ADH Column, 50/50 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 39.377
min (major), 53.527 min (minor)). *H NMR (400 MHz, CDCls) & 8.11 (d, J = 2.4 Hz,
1H), 7.87 (dd, J = 7.6, 0.8 Hz, 1H), 7.74 (d, J = 8.0 Hz, 2H), 7.58 — 7.52 (m, 1H), 7.48
— 7.44 (m, 3H), 7.41 (dd, J = 8.4, 2.4 Hz, 1H), 7.37 — 7.33 (m, 3H), 7.30 (d, J = 8.4
Hz, 2H), 7.01 (d, J = 8.4 Hz, 1H), 6.09 (dd, J = 4.4, 2.4 Hz, 1H), 5.71 (s, 1H), 5.17 (s,
2H), 5.12 (s, 2H), 4.27 (dd, J = 12.0, 1.6 Hz, 1H), 4.15 (dd, J = 17.6, 4.4 Hz, 1H),
4.04 (s, 1H), 3.68 (s, 2H), 3.59 (s, 3H), 3.29 (d, J = 17.6 Hz, 1H), 2.51 (dd, J = 12.0,
2.4 Hz, 1H), 2.43 (s, 3H); 3C NMR (100 MHz, CDCls) 5 190.8, 171.2, 160.4, 143.8,
140.3, 138.5, 136.3, 135.5, 135.3, 133.3, 132.9, 132.8, 132.4, 129.7, 129.4, 129.2,
128.5, 127.8, 127.7, 127.5, 125.8, 125.1, 124.4, 121.0, 73.6, 66.3, 62.0, 56.4, 45.4,
44.7, 40.1, 21.5; HRMS-ESI Calcd for [C3sH3sN207S]* (M + HY) 639.2159, found
639.2159.

4d
Compound 4d was obtained in 46% yield (48.3 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 10:1).
Pale yellow oil. [a]p?® = -39.8°(c = 1.9, CH2Cl.). 86% ee (determined by HPLC:
Chiralpak OZH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 18.042
min (major), 23.713 min (minor)). *H NMR (400 MHz, CDCls3) & 7.74 (d, J = 8.0 Hz,
2H), 7.44 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 6.08
(dd, J = 4.0, 2.4 Hz, 1H), 5.71 (s, 1H), 5.38 (dd, J = 6.8, 6.0 Hz, 1H), 5.09 (t, J = 6.8
Hz, 1H), 4.47 (s, 2H), 4.25 (dd, J = 11.6, 1.6 Hz, 1H), 4.13 (dd, J = 17.6, 4.0 Hz, 1H),
4.08 — 3.97 (m, 3H), 3.59 (s, 3H), 3.30 (d, J = 17.2 Hz, 1H), 2.53 (dd, J = 11.6, 2.4 Hz,
1H), 2.43 (s, 3H), 2.12 — 1.99 (m, 4H), 1.67 (s, 3H), 1.64 (s, 3H), 1.59 (s, 3H); 3C
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NMR (100 MHz, CDCl3) 6 143.8, 140.5, 138.4, 137.7, 133.5, 132.9, 131.6, 129.7,
128.1, 127.8, 125.6, 123.9(2), 123.8(7), 120.7, 71.5, 66.7, 62.0, 56.5, 45.5, 44.8, 39.6,
26.3,25.7,21.5, 17.7, 16.5; HRMS-ESI Calcd for [C30H41N204S]* (M + H") 525.2782,
found 525.2780.

4e

Compound 4e was obtained in 61% yield (70.4 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 8:1). Pale
yellow oil. [0]p?® = -32.6°(c = 2.5, CH2Cl,). >20:1 dr. 'H NMR (400 MHz, CDCl3) &
7.74 (d, J = 8.0 Hz, 2H), 7.41 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 7.23 —
7.15 (m, 4H), 7.08 (d, J = 8.0 Hz, 2H), 6.08 (dd, J = 4.4, 2.4 Hz, 1H), 5.72 (s, 1H),
5.10 (d, J = 12.8 Hz, 1H), 5.06 (d, J = 12.8 Hz, 1H), 4.27 (d, J = 10.4 Hz, 1H), 4.16
(dd, J = 17.2, 4.4 Hz, 1H), 4.04 (s, 1H), 3.74 (g, J = 6.8 Hz, 1H), 3.60 (s, 3H), 3.30 (d,
J=17.2 Hz, 1H), 2.51 (dd, J = 11.6, 2.4 Hz, 1H), 2.48 — 2.40 (m, 5H), 1.88 — 1.80 (m,
1H), 1.50 (d, J = 6.8 Hz, 3H), 0.90 (d, J = 6.4 Hz, 6H); *C NMR (100 MHz, CDCl5)
o 174.4, 143.8, 140.5, 138.2, 137.5, 135.7, 133.3, 132.8, 129.7, 129.2, 128.0, 127.7,
127.1, 125.6, 124.2, 65.8, 62.0, 56.4, 45.4, 45.0, 44.9, 44.7, 30.1, 22.3, 21.5, 18.3;
HRMS-ESI Calcd for [C3sHaiN20sS]* (M + H*) 577.2731, found 577.2732.
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Compound 4f was obtained in 50% vyield (60.1 mg) according to the general
procedure and purified by chromatography (petroleum ether/ethyl acetate = 3:1).
White solid. [a]p® = -34.2°(c = 2.0, CH2Cl,). >20:1 dr. *H NMR (400 MHz, CDCls)
§7.74 (d, J = 8.4 Hz, 2H), 7.71 — 7.61 (m, 3H), 7.43 — 7.31 (m, 5H), 7.19 (d, J = 8.4
Hz, 2H), 7.14 — 7.10 (m, 2H), 6.05 (dd, J = 4.4, 2.4 Hz, 1H), 5.71 (s, 1H), 5.12 (d, J =
12.8 Hz, 1H), 5.06 (d, J = 12.8 Hz, 1H), 4.27 (dd, J = 12.0, 1.6 Hz, 1H), 4.12 (dd, J =
17.6, 4.4 Hz, 1H), 4.02 (s, 1H), 3.93 — 3.87 (m, 4H), 3.59 (s, 3H), 3.29 (d, J = 17.2 Hz,
1H), 2.50 (dd, J = 11.6, 2.4 Hz, 1H), 2.44 (s, 3H), 1.59 (d, J = 7.2 Hz, 3H); 3C NMR
(100 MHz, CDCIs) 6 174.4, 157.6, 143.8, 138.2, 135.6, 135.4, 133.6, 133.3, 132.8,
129.7, 129.2, 128.8, 128.1, 127.7, 127.1, 126.2, 125.9, 125.6, 124.3, 118.9, 105.5,
66.0, 62.0, 56.4, 55.2, 45.4(2), 45.3(7), 44.7, 21.5, 18.4; HRMS-ESI Calcd for
[CasH37N206S]* (M + H*) 601.2367, found 601.2367.

4.3 Gram scale experiment for the synthesis of 2a:
Ph Ph

OMe Ni(OTf), (10 mol %) H
Y L5 (15 mol %) @N\OMe
L J/ (EtO),MeSiH (2 equiv) ]
N DME, 70 °C, 72 h N
1a (6 mmol, 2.14 g) 2a, 1.20 g, 56%, 95% ee

Ni(OTf)2 (0.6 mmol, 214.1 mg), L5 (0.9 mmol, 300.1 mg) and DME (60 mL) were
introduced into an oven-dried Schlenk tube under nitrogen atmosphere. The resultant
solution was stirred at 25 <C under the N2 atmosphere for 0.5 h. Then, alkyne-oxime

ether 1a (6 mmol) and (EtO).MeSiH (12 mmol, 1.92 mL) were introduced into the

528



system. The resulting mixture was stirred at 70 °C (oil bath) for 72 h. Upon
completion, the mixture was concentrated and the residue was purified

bychromatography on silica gel (eluent: hexanes/ethyl acetate) to afford the desired

product 2a (1.20g, 56%, 95% ee).
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5. Crystal Date

Crystal data and structure refinement for 2q. CCDC Number = 2524659.
Single crystals suitablefor X-ray diffraction were obtained by slow evaporation of the

solvent from apetroleum ether/ dichloromethane (3:1) solution of compound 2q

(CCDC 2524659) within 3 days under aerobic conditions.

NGMOVE FORCED Prob = 50%
Temp = 257K

-28 Y

- (VERSION=40625)

H
Z >N ome
3 N
] Bs
2 2q
z 182 1 Pl2il  R=0.02 RES= 0-120 X
Bond precision: C-C = 0.0044 A Wavelength=1.54178
Cell: a=10.9109(2) b=5.4517 (1) c=16.0369(3)
alpha=90 beta=095.255(1) gamma=2%0
Temperature: 257 K
Calculated Reported
Volume 949,91(3) 949,91 (3)
Space group P 21 P1211
Hall group P 2vb P 2vb
Moiety formula C18 H1S Br N2 03 S C18 H19 Br N2 03 S
Sum formula C18 H19 Br N2 03 S C18 H18 Br N2 03 S
Mr 423.31 422.31
Dx,g cm—3 1.480 1.476
Z 2 2
Mu (mm-1) 4,139 4,139
FOO0D 432.0 430.0
F000’ 432, 34
h, k, Imax 13,6,19 13,6,189
Nref 3501 1951] 3372
Tmin, Tmax 0.444,0.419 0.468,0.753
Tmin’ 0.336

Correction method= # Reported T Limits: Tmin=0.468 Tmax=0.753
AbsCorr = MULTI-SCAN

Data completeness= 1.73/0.9%6 Theta(max)= 68.286

wRZ (reflections)=

R(reflections)= 0.0224( 3308) 0.0614( 3372)

5 =1.051 Npar= 239
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7. HPLC Chromatograms

2a: OZH i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm

N
= “OMe
Ts
1500: Detector «—— fuMa%A 254nn
1250
1000 g
] g
750 ! b
500 ' /
250 /
T T
10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0
.. Ret.Time Area Height Concentration Rel.Area e
<> ]A; e
B Kl 28A 254n:
Number «—/| i 5 | GRETH] ] g 5 I B
16.830 | 45644225 768772 49.411 49. 411
| 2| 22,699 | 46733002 602005 50.589 | 50.589
Total «— it 92377227 1370777 100. 000
I AFA 2540
1000
750-]
] &
500 “
250 f
i f =
0*.—.,....|..J. ———— T
10.0 12.5 15.0 17. 20.0 22.5 25.0 27.5 30.0
min
<>
R 4%A 254nm ] _ ]
IS | RER M i e JiE W %
1 16.927 | 24243538 443450 97. 507 97. 507
2| 23.226 619914 10136 2. 493 2. 493
Bt 24863453 453587 100. 000
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2b: OZH, i-PrOH/hexane = 30/70, v = 1.0 mL/min, A = 254 nm

OMe
N
= “OMe
N
Ts
10007 Fr I #FA 254nd
750+
500+ / -
] |'|/-\‘. =
| Y
250] |\ /
2 1 | f
i i |I
] |l|I .'I
0_ T T T T | T T T T I/I‘ T T I T T I____I_ I/'I T I T T I-\_\-\_I_l T T T T
12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0
min
<>
B #3854 254nm _ . _
WS R T3 13 bidicd %
1 19.172 | 35740524 534310 50. 732 50. 732
2| 24,411 | 34709618 397480 49,268 | 49, 268
Bt 70450142 931739 100. 000
M EFA 254
750+ Fr M 3FA 254nm]
500+ 5
| Ia' -
2501 Fo
4 | \
\\ .
fpes=——s j..l....’,__T__..._,._.......
12.5 15. 0 17.5 20. 0 22.5 25.0 27.5 30.0
min
<>
Fr##8A 254nm _ _ _
S | (BRI i i i HE [k
1] 19.224 | 26909034 399496 97.288 97.288
2| 25.247 750009 8344 2. 712 2. 712
At 27659043 407840 100. 000
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2¢: OZH, i-PrOH/hexane = 30/70, v = 1.0 mL/min, A = 254 nm

SMe
N
= “OMe
N
Ts
1007 R MZFA 254nd]
75
50
= 3
254
0—_______-——““‘“--_____..5-_———— ——— — -
T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T | T T T T
15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5 35.0
min
P>
R #4854 254nm ] - _
S | REEEE [ e e RE [ #1%
1 23.875 2482741 27568 49. 840 49, 840
2| 28.581 2498643 25250 50. 160 | 50. 160
Jeiny 4981384 52819 100. 000
10007 FrilZRa 254nm
750
500 /\
i
|
] | \
250 |'
1 | .
] , e
| | 3
| o
| | . =
15.0 17.5 20.0 22.5 25.0 27. 30.0 32.5 35.0
min
<>
o454 254nm ] _ _
S | TR R [ 3 = R [ %
1 22.970 47247904 513297 97. 489 97. 489
2| 28.836 1216918 13474 2. 511 | 2. 511
it 48464822 526772 100. 000
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2d: ASH, i-PrOH/hexane = 5/95, v = 1.0 mL/min, A = 254 nm

Bu
N
= “OMe
N
Ts
10007 R IEFA 254nm
750
5004 =
: % 5
250
0_ T T T T T T T T | T ﬁ T T T _I-\_I I_
15.0 17.5 20.0 27.5 30.0
min
<WEF>
R 28A 254nm ) i ]
S | BRI M = B HerE %
1 23.310 | 24849931 334823 50. 686 50. 686
2| 26.035 24177402 283093 49. 314 | 49. 314
a2t 49027383 617918 100. 000
12007 FoWIEA 2500
1000 o
500
)
r——
15.0 17.5 20.0 22.5 25.0 27.5 30.0
min
<UEFE>
M54 254nm ] _ _
IS | PR EFET (] [ i il [ #1%
1] 23.222 66313130 788649 95. 909 95. 909
2|  26.083 2828906 31918 4.091 | 4. 091
St 69142036 820567 100. 000
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2e: OZH, i-PrOH/hexane = 30/70, v = 1.0 mL/min, A = 254 nm

Me

N
= “OMe
N
Ts
SDG_ 254 254nn
200
1004 /\
] ,f’ | /
/ /
] / /
[y E— / S — —
T T T T | T T T T | T T T | T T
10.0 12.5 15.0 7.5 20. 0
min
>
254 254nm ] . ) _
IS | e R (A) g e HReRE I %
1| 12.255 5241332 115063 50. 054 50. 054
2| 14.366 5230119 102905 49. 946 | 49, 946
Bt 10471451 217968 100. 000
1506. Fr 354 254nm
1000+
4 I|'.l
500
)
/
i S
T T T T | T T T T I T T T T T
10.0 12.5 15.0 17 20.0
min
<>
M 35A 254nm ] . o
S | R (] i e FE R I %
1| 12.151 | 32245745 707348 97. 424 97. 424
2| 14.457 852744 18742 2. 576 | 2. 576
st 33098490 726090 100. 000
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2f: OZH, i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm
F

R A 2%A 254nn]

200

100-
] a
/
/

i !
P J - _
T T T T I T T T T | T T T T I T T T T T T T T T T
15.0 17.5 20.0 22.5 25.0 27.5 30.0
min
>
R W34 254nm _ . _
5 | FERR [k i W [EaE)
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2| 24.909 T069981 94589 50. 881 | 50. 881
Bt 13895047 204270 100. 000
FIEFA 254nm
1000
7504 -
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500 \
1 [
[
b |
250 | "
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i | i
o J — S —
———T 7T 7 ————
15.0 17.5 20.0 22,5 25. 0 27.5 30.0
min
<>
B 284 254nm ] . _
s | REEA TAE: = W i %
1| 18.339 | 42698354 573524 94. 631 94. 631
2| 25.085 2422749 34338 5. 369 | 5. 369
45121603 707862 100. 000

£t
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29: OZH, i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm

Cl
N
= “OMe
N
Ts
3007 TIEEA 250
400
3001
] - _
2003 :
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G_.../....Tl ——————— —
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min
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2| 27.668 | 10983367 131453 50. 300 | 50. 300
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S [ Em i i W [k
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Jeing 61046431 T77554 100. 000
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2h: OZH, i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm

Br

N
= “OMe
N
Ts
Fr M ZFA 2540
50+
25 \ N
/
_d-f"—"ﬂ-l -
0 e — _—
e s e ST M E————
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min
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2i: OZH, i-PrOH/hexane = 25/75, v = 1.0 mL/min, A = 254 nm

Me
N
= “OMe
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Ts
SDG. KM 754 254nn
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2j: OZH, i-PrOH/hexane =35/65, v = 1.0 mL/min, A = 254 nm

OMe
Me
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= “OMe
N
Ts
3007 R IMZFA 254nn
200
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2k: OZH, i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm

Me Me
N
= “OMe
N
Ts
Fria5A 254nm
1004
75 g
] = 2
T ,f’\ =
207 /f e
| \
4 I|I I'.
25+ | | /
El |II !
_ / \ Y.
o ,/‘ . __./ﬁ\*--__
— — ————— —
10.0 12.5 15.0 17.5 20.0
min
>
R Ml85A 254nm ] . _
WS | fREEE A g BE W TEa
1] 12.501 2742155 57438 50. 192 50. 192
2| 17.196 721209 42530 49.808 | 49, 808
it 5463364 99969 100. 000
T 0
1500 FMEFA 254nm
1000 -
: :
. A
500 [\
i I| ‘\
/ 2
/
————— —_——
10.0 12.5 15.0 17.5 20. 0
min
<>
Fr#i#54 254nm ] . _
W5 | EER R M B W %
1] 12.380 | 32472193 711449 96. 491 96. 491
2] 17.236 1180879 199983 3.509 | 3. 509
33653072 731447 100. 000

it
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21: OZH, i-PrOH/hexane = 30/70, v = 1.0 mL/min, A = 254 nm

0\
0]
N
= “OMe
N
Ts
1007 Fr M 254 254nd]
75
T =]
E =
50 =
4 =1
] N
| [ s
[ =
25_‘ [
| i /f
——¥F——F———7——————1—
25 30 35 40 45 50 55
min
<>
R 454 254nm ] - _
S | e i i HeFE %
1 33.019 4131544 40588 49,343 49. 348
2| 45.846 4240681 26791 50. 652 | 50. 652
it 8372225 67379 100. 000
el EFA 254nm]
300+
2
250
)
|I \
II
|\
]
| = ]
{ \ =
J -
0_ T T T | T T T | T T T T | T T T T _I I_I T | T T T T
25 30 35 40 45 50 35
min
D
Hr 254 254nm _ _ _
IS | 5 B ) [ 35 e P HeRE i #%
1 32, 564 30223583 279168 96. 932 96. 932
2| 46.478 956676 £143 3. 068 | 3. 068
St 31180259 285311 100. 000
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2m: OZH, i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm

N
= “OMe
N
Ts
BEWEA 254nm
504 T MIEFA 25
200+
g
<3 2
250+ /[ =
| I.'f /
/ /
] / J
0_ T T T T | T — I_ I_l ;/I T T | T T I-_I I T T T I T T -\_I\-_ — T _I-_'_T__I__I _I T
20. 0 22.5 25.0 27.5 30. 0 32.5 35.0 37.5 40. 0
min
WD
Fr#l#5a 254nm ] ) _
WS | PREERT A kS = e i #1%
1| 26.704| 27830557 298209 19,828 19. 828
2| 31.559 | 28023068 247045 50. 172 50. 172
Bt 55853625 545254 100. 000
1500_ KMl ZFA 254nm
- =
10001 <
N
|
] II
500
q |
| ES
' &
s ——— T
20.0 22.5 25.0 27.5 50. 0 32.5 35. 0 37.5 40.0
min
<EF>
Fi M 35A 254nm ] _ _
IS | B (] A fm R %
1| 26.268 | 85433455 8924390 97.337 97. 337
2| 31.998 2337034 22627 2. 663 | 2. 663
it 87770489 915117 100. 000
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2n: OZH, i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm

N
= “OMe
N
Ts
2007 o A 254 254nm]
150+
100H
& o
<
50 /
_/f
4V
10 11 12 13 14 15 16 17 18 19
min
<>
HMI#8A 254nm ] ] _
WS | R M = g %
1 12. 881 2222016 51775 50. 335 50. 335
2|  16.903 2192407 42187 49. 665 | 49, 665
JESis 4414423 93963 100. 000
1000 FeM3FA 254n
750+
200+ ;5:
250 ff
1 I
{ e
/ &
<
S ... ————————
10 11 12 13 14 15 16 17 18 19
min
<WEH>
Fy#g5A 254nm ] ] _
WS | fREEE A M m e M
1 12.803 17613761 386515 95.238 95. 238
2| 16.874 380694 16036 4. 762 | 4. 762
At 18494454 402551 100. 000
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20: OZH, i-PrOH/hexane = 25/75, v = 1.0 mL/min, A = 254 nm

S
N
= “OMe
N
Ts
W EEs 254
300+ B ERA 254nm
200+
_ n .
100 \ ,
| 1. {
i { \ I.II
| \
IIII IIll
- /
———————F—————F
10.0 12.5 15.0 17. 5 20.0 22.5
min
<>
R #4854 254nm ] - _
S | AR HES i W s
1 15. 565 6370454 134423 50. 204 50, 204
2| 18.355 6318612 112200 49.796 | 49. 796
Bt 12689067 246624 100. 000
R W ZFA 254nn]
500+
A
250+ [\
I|' \
II II|
| Y
)
. / d
T T T T I T T T T T T T T T T T T | T T T T | T T
10.0 12.5 15.0 17.5 20.0 22.5
min
>
HrM 284 254nm ] ) _
WS | R R a) i i i e Rt %
1 13.348 | 15033062 293626 93,074 98, 074
2| 19.304 295265 5208 1.926 | 1.926
it 15328327 303834 100. 000
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2p: OZH, i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm

] (0]
Y
N
= “OMe
N
Ts
1 f M[Z5A 254nm
1001
754
] = =
50+ /i =
25 [\ /
| / /
o / /
1 _‘_,_,_,-~——"'-;_H-H'““-..____ / _\__'_/
_25 T T T T T T T T T T T T T T T T T T T T
15.0 17.5 20.0 22.5 25.0 27.5
min
CUEF>
Hr #2854 254nm _ . _
S | fREEET A [ i W i #%
1 19. 792 4030974 66930 50. 846 50. 846
2 22.641 3954827 56677 49.154 | 49. 154
it 5045300 123607 100. 000
2007 R MZFA 254nd]
150+ 2
1 a
100+ ."/\
: "
_ [\
1 |
50- | |
1 I|I \
] | =
0 / i
T T T T | T T T T I T T I_ __l I__ T T T T T T =
15.0 17.5 20.0 22.5 25.0 27.5
min
P>
Hr 254 254nm ] ‘ _
WS | fREEE A S B g M
1 19. 653 8955223 146517 96. 834 96. 834
2| 22,737 292780 4150 3. 166 | 3. 166
it 9248002 150668 100. 000
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2q: OZH, i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm

N
= “OMe
N
Bs
1000 R M EEA 254nn
750
500+ o .
] Ir"f\Ht =
i ||I \
250+ | f
] | ,
) i
] / /
G T T I_I -/)‘I T T I_I Ijl I T I_I-___I I T T T T |
10.0 12.5 15.0 17.5 20.0 22.5
min
>
HrHd5A 254nm ] . _
WS | et M e e %
1| 13.652 | 19444945 434063 49710 19.710
2| 17.322 | 19671522 337209 50. 290 | 50. 290
St 39116467 771272 100. 000
2300 Fr M EFA 254nm]
20001
15001 3
] N
10004 [\
] FA
T | \
1 | 4
500 | \ -
_ | \ Z
& N — - — e
10.0 12.5 15.0 17.5 20.0 22.5
min
K>
Hrfi#8A 254nm ] . _
WS | R M = g %
1| 13.544| 58974242 1253560 97. 567 97. 567
2| 17.459 1470643 32717 2.433 | 2. 433
#it 60444885 1286277 100. 000
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2r: OZH, i-PrOH/hexane = 30/70, v = 1.0 mL/min, A = 254 nm

N
= “OMe
N
Mbs
10007 FrlZRA 254n
750
] =
- '__' 8
300+ f’\ ::
[\ N
250 [ [
|
: [ f
4 |I|I ||I
0_' o~ L_ _/‘ T ™~
77—
12.5 15. 0 17.5 20. 0 22.5 25.0 27.5 30.0
min
<>
RrMl 434 254nm ] ) )
eS| O B E) [ = W I #1%
1| 17.140| 27641132 520008 49.589 19. 589
2| 22.200 | 28099517 406697 50. 411 | 50. 411
S 55740649 926705 100. 000
20007 WA 25000
1500
1 2
[=+]
<
1000 IIA\,
- | 1
1 |
] A
500 [
/ i
o J =
I T T T T I T T T T T T T T T T T T I T T T I T T T | T T T T
12.5 15.0 17.5 20. 0 22.5 25.0 27.5 30,0
min
>
Hi #9884 254nm _ . _
WS | B I = HeE R
1| 16.982 | 62780083 1134023 97, 449 97, 449
2| 22.383 1643516 25656 2. 551 | 2. 551
St 64423602 1159679 100. 000
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2s: OZH, i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm

Me

N
= “OMe
N
Ts
Rl ZFA 254nm
1001
75
] 5
=]
i ~ @
307 a z
[ -
| h
25+ [
1 [\ /
ol N _ |
I T T T T | T T T T | T T T T | T T T T I
7.5 10.0 12.5 15.0 17.5
min
CUEF>
Kr #2354 254nm _ . _
IS | REERE] I e W I %
1| 11.007 1638260 50973 50. 961 50. 961
2| 13.608 1576450 40277 49.039 | 49.039
Bt 3214710 91250 100. 000
4007 B 250
300
2004 .ﬂ.
] [
II
l ||
100 Il z
0*—,..—,’.1..?....|....,
7.5 10.0 12.5 15.0 17.5
min
<>
Kr #8854 254nm _ _ ]
w5 | PR () [ = Hidid Il B 1%
1] 10.898 7738061 219064 85. 413 85. 413
2| 13.568 1321476 32938 14. 587 | 14. 587
Bt 9059537 252003 100. 000
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2t: OZH, i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm

N
= ~OBn
N
Ts
FrEFA 254nm
500
D
250 /\_ =
[\ I\
|III "" '|II
/ \ /
IlI \\ I||
| /
0_ I-'__I_\_I I_l T T T I/| T T T T | T T T T | T T T T | T T
10.0 12.5 15.0 17.5 20.0 22.5
min
<>
254 254nm _ _ _
IS | TR B ) [f] 5 i R %
1 15. 356 13606897 258144 50. 010 50. 010
2 17.429 13601253 227110 49. 990 | 49. 990
St 27208150 485255 100. 000
10007 T M 2FA 254nd]
750
500 =
p
N\
= 1 lll III\
200—_ / \
i 2
-——FF 7
10.0 12.5 15.0 17.5 20.0 22.5
min
<>
R 454 254nm ] - _
S| G 1 i HeFE %
1 15. 311 22078706 410926 95. 990 95. 990
2 17.454 9222983 15067 4. 010 | 4. 010
it 23001004 425993 100. 000
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2u: OZH, i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm

ZT

“OEt

10007 WA 2500
750-]
500 e =
4 2 =
250 ,//\ /
] [\ /

\ /
0*—....|../..|....l....l/./ﬁ‘Tl....
10.0 12.5 15.0 7.5 20.0 22.5 25.0

min
>
Hi 254 254nm _ . _
IS | PR B A L = W 11 A%
1| 14.523 | 25559707 404039 50. 333 50. 333
2| 18.011 | 25221766 352257 49.667 | 49. 667
Bt 50781472 756296 100. 000
TEAEEE 254
750-] SRR 2500
500
250 .

f o

/ ¥
] | o -

0 - - T T~
—— 17—
10. 0 12.5 15.0 17.5 20. 0 22.5 25. 0
min
<>
i 254 254nm ] . _
S R I # = BE W %
1| 14.371 | 12649085 243853 96.934 96. 934
2| 18.042 400053 8275 3. 066 | 3. 066
Bt 13049139 250128 100. 000

S52



2v: OZH, i-PrOH/hexane = 10/90, v = 1.0 mL/min, A = 254 nm

N
= ~OTBS
N
Ts
600: FrilZRa 254nm
300—:
100-] g =
] o =
] ™
3007 / \ F/\\
] \ i
] / \ /
200+ f \ f
] | \ | \
] |I Il'.lll IIIII I\"
4 )
7 [\ K
0”—|—j__|_|___
B 7 38 g 10 11 12 13
min
<WEH>
R EEA 234nm ) ) ]
WS | fREEE A M m e il #%
1 8. 791 12991047 345864 49,762 49. 762
2| 10.152 13115157 338149 50.238 | 50. 238
Bt 26106203 634013 100. 000
FFFA 254nm
200
=
=]
250+ /
o !
| 2 f
_::'. |,"
/ |
/
T 8 g 10 11 12 13
min
>
Ri #8584 254nm ] k _
WS | PR R ) M m e [
1 8.816 4917678 130343 25.084 28. 084
2| 10.167 12592796 318681 71,916 | 71.918
St 17510474 449024 100. 000
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4a: ASH, i-PrOH/hexane = 10/90, v = 1.0 mL/min, A = 254 nm

o]
N
= “OMe
N
Ts
10007 FrMEFA 254
750+
500 = e
. g -Y'E
] /
250 /
i ll.l
] / /
N S
20 25 30 35 40 45 50
min
>
R Ml 354 254nm ] . _
5 | fER i 3 m e %
1| 30.517 | 58969731 404011 49. 601 49, 601
2| 37.857 | 59917526 348210 50.399 | 50. 399
St 118887257 752221 100. 000
100(}_ Fe %A 254nm
750+
500 =
1 S
250+ i
] - /
] = j
0_ T T T I T T T | ml T T | T T T T I T | T T T T
20 25 30 35 40 45 50
min
<WEFE>
K #2854 254nm _ . _
S | R [ mE W A%
1] 31.104 18168183 12963 2. 592 2. 592
2| 38.144 | 68330090 338398 97. 408 | 97. 403
At 70148275 401361 100. 000
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4b: OZH, i-PrOH/hexane = 50/50, v = 1.0 mL/min, A = 254 nm

O/\H/O
o

Cl
Cl H
= “OMe
N
Ts
3DG: FET2RA 254n0]
250
2007 5
150 M\ £
i I,' Il". i
1001 [ /
] [ /
] II 4 i
50 |
] f
1 /
o . S
T T T T T T T T | T T T T | T T T T T T T T | T T T T | T T T T | T T T T
20 25 30 35 40 45 50 55 &0
min
<>
o454 254nm ] . _
S | TR R [ 3 = B R [ %
1 31. 962 21851082 157539 49,552 49. 552
2| 45.078 | 22245872 109841 50. 448 | 50. 448
it 44096954 267380 100. 000
150(}_ R M ZFA 254nm
1000+ @
] =
2
I
i Il".
| II \
500+ \
[\
/ s
o v S —
T T T T | T T T T T T T T | T T T T | T T T T T T T T T T T T | T T T T
20 25 30 35 40 45 50 35 &0
min
<EFED
H 484 254nm ] . _
S | PR [ = il [ A%
1 30.631 | 119633241 849177 97.516 97.516
2| 44.955 3048338 15529 2. 484 | 2. 484
St 122703578 864707 100. 000
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4c: ADH, i-PrOH/hexane = 50/50, v = 1.0 mL/min, A = 254 nm

o ‘ o}
Q O
O
N
= “OMe
N
Ts
1007 W3R 2540
75+
: & Z
50 f/ \\‘ 2
|I|I llll /\
| \ /
] [\ /
25 | \
] |
] / /
o/ . _ |
R e e S R e e e R e e L I B e e S
30 35 40 45 50 53 60 65
min
<>
R M 854 254nm _ . _
WS | P B[R] fig £ = B e 1] #%
1 39. 392 5393926 50729 49, 897 49. 897
2| 53.484 8433559 42902 50.103 | 50. 103
St 16832485 93631 100. 000
2007 T W34 254nd
400
300 ;
200 ,/\
| [\
] | \
100 f .
m || g
:fxff\\_/___\ 2
0_ T T T T | T T T T | I_I_I T ﬁ T T T | T I__I I__ll T T T | T T T T T T
30 35 40 45 50 53 60 65
min
<>
Ry M 354 254nm ] . _
5 [ FER [k = W ESE)
1 39.377 42728501 246926 97.121 97.121
2| 53.527 1266426 6287 2. 879 | 2.879
f=R18 43994927 253213 100. 000
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4d: OZH, i-PrOH/hexane = 20/80, v = 1.0 mL/min, A = 254 nm

N
= “OMe
N
Ts
2007 FeW3%A 254n0]
150+ o
] &
100+ ;’A\\ g
] [ 3
50+ |
4 | v
f.' \ |
/
/ \ /
” J
T T T T T T T I_l T T T T T T I T T I___ I T T T T
15.0 17.5 20.0 22.5 25.0 27.5 30.0
min
<>
R # 54 254nm ] . _
S | OR B () 144 = bidi %
1 17. 963 9533805 131966 49. 700 49. 700
2| 24.084 9649061 93051 50. 300 | 50. 300
st 19182866 225017 100. 000
150(}_ T A P54 254nm
1000
500+ /
| f
f -
/ =
R — T T
15.0 17.5 20.0 22.5 25.0 27.5 30.0
min
<>
Ry ¥ 254 254nm ] . _
IS | R [ £ e W 1] FL
1 18.042 | 52416460 685311 93.007 93. 007
2| 23.713 3941314 34073 6. 993 | 6. 993
Mt 36357774 719384 100. 000
8. NMR Spectra
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2,182

™~-2.157

Parameter Value
1 Title ql j—-7-120-H;
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 297.9
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2024-03-18T16:17:21 / [
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1636. 4
11 Nucleus 1H
12 Acquired Size 32768
13 Spectral Size 65536
Il J//Nor\/le
N
Ts
1n
I
) L U L.k
A 4 o)
2E2SER 2E
S =S —
| B R — L B A B E— T T T T T T T 1 T T | — T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 8.5 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

f1 (ppm)



SES%  S2LSeasE SEEIEEE: e 8B5S S
Parameter Value SIEE ERNS58%2 g83 £5¢ g Gaigie Sk
1 Title qlj~7-120-C AN NN V7 N \% N Y
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 298.9
5 Number of Scans 300
6 Acquisition Time 1. 3763
7 Acquisition Date 2024-03-18T12:01:54
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —1848. 8
11 Nucleus 13C
12 Acquired Size 32768 | | NOMe
13 Spectral Size 32768 J//
N
Ts
1n
I
|
|
I
|' III | I |
' o
I |
AL ' Hl
4 JUILL
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T LI — T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 0 N O O &~ W DN

Spectral Width
10 Lowest Frequency
11 Nucleus

12 Acquired Size

13 Spectral Size

Value
qlj—11-40-H
Bruker BioSpin GmbH
CDC13
295.3
16
3.9977
2025—06-19T08:43:57

Spectrometer Frequency 400. 25

8196. 7
-1636. 4
10
32768
65536

OO ~OONOIOO IrF o~ 1 SH 00 00 — b= 00 b= o <
D —OHR-TG»H PO 0000~ 0O N b~ Lo O — 0~
NN AN NNA S~ A NN~ — XD w0 MNm
NN NN NS S G SES S8 333l SN

0.95— ———
e _
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20~
=
_
=
?
S

0.39—=
23
77
1.22
1.76

{204

T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.!
f1 (ppm)



129. 62
129. 54
N\-127.74

<

112.22
112.16

<
<

106. 48
106. 38

62,11
<-61.78

Mo —HOLW
oD
3ol oy s
FFmom

21.44
21.42

<

Parameter Value
1 Title qlj-11-40-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 296. 1
5 Number of Scans 250
6 Acquisition Time 1.3763
7 Acquisition Date 2025-06-19T08:58:39
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5 o
10 Lowest Frequency —1848. 4
11 Nucleus 13C 7
12 Acquired Size 32768
13 Spectral Size 32768 | l J4N0Me
N
Ts
Ip
i
|
| ' |
|
! | [
|
l | | I }
| |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



2.323

1,482
1. 458

Parameter Value
1 Title ysh—0220
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 293.0
5 Number of Scans 16
6 Acquisition Time 4. 0894 /
7 Acquisition Date 2023-02-07T11:08:00
8 Spectrometer Frequency 400. 13
9 Spectral Width 8012.8
10 Lowest Frequency -1548.9
11 Nucleus 11 Me
12 Acquired Size 32768
OMe
13 Spectral Size 65536 | | J//N
N
Ts
1s
I
7 AT T 7
SRR 8 S
N o -
T T T T T T T T T T T T T T T T T T T T T T T T T
10. 5 10.0 9.5 9.0 8.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)



e e e s+ e e e e s s SOV NOO—— o~ <t N O © N — L
Parameter Value SIEE 253388 T e 5 o o8 o = 2
— o — — o — OC 00 b~ D= I~ b~ b~ © O Ff <t N N
1 Title ysh-0220C NNV N NNYY VY [N\
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 293.5
5 Number of Scans 120
6 Acquisition Time 1. 3631
7 Acquisition Date 2023-02-07T11:06:00 |
8 Spectrometer Frequency 100. 61
9 Spectral Width 24038. 5
10 Lowest Frequency -1987. 2
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 65536
Me
|
Il J//Nowle
N\
| Ts
| |
1s
| |
|
|
. L Y
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)
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7777

2.371
2. 360

<

Parameter Value
1 Title ql j-11-47-1
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 295. 3
5 Number of Scans 16
6 Acquisition Time 3.9977 [ /
7 Acquisition Date 2025-06-27T08:50: 28 / / i i I
8 Spectrometer Frequency 400. 25 Ph
9 Spectral Width 8196. 7 | |
10 Lowest Frequency -1626. 8 /N OBn
11 Nucleus 11
12 Acquired Size 32768 _INS
13 Spectral Size 65536
1t
|
|
|
|
I
|

N M A %

< =D o OmE e

— S — NN O S — OO —
L O ) B L B B — | | S R E— T | — T | — T T | — T T T T T

11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.

f1 (ppm)
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Parameter Value SY95% 88888 {E G5 i 1 i 6 S S g =
oA A A 00 00 00 OO b= b~ b= b= b~ FHTFo o N
1 Title qlj-11-47-C NNY = SN [N
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 1
5 Number of Scans 200
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-27T09:02:18
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1850. 6
11 Nucleus 13C Ph
12 Acquired Size 32768
13 Spectral Size 32768 | | fNOB“
N
Ts
1t
f
|
|
|
| | [ '
| [
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T L — T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 00 N O U &= W N

Spectral Width
10 Lowest Frequency
11 Nucleus

12 Acquired Size

13 Spectral Size

Value
qlj-11-152-11
Bruker BioSpin Gmbll
CDC13
291. 7
16
3.9977
2026-03-21T12:07:57

Spectrometer Frequency 400. 25

8196. 7
-1626. 8
11
32768
65536

__~7.806
X-7.786

7

7

7

7

é

6

6

4

4

4

4

4

4

4

4

4

4

4

4
_-2.375
2. 356

] bt
I 15T T 25

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
£1 (ppm)



e e e e+ 4 e & 4 s DO NN OO S © SO — e < <t [[eJap]
Parameter Value $IEE Z=IEERS BooN N Sa & ol o S <
— — o o o — 00 00 00 b= b= = 0~ © Ht<Hoo [aN N | —
1 Title qlj-11-152-C AN NN\ \NN YV RN Y vV
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 292. 4
5 Number of Scans 250
6 Acquisition Time 1. 3763
7 Acquisition Date 2026-03-21T12:23:45
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1847.6
11 Nucleus 13C
12 Acquired Size 32768 Ph
13 Spectral Size 32768
Il J//NOEt
N
Ts
lu
il
|
| | | |
| [
“ | N N
h NI——_ L] _—
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Parameter Value
1 Title qlj-11-46-1
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 295. 2
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06-25T18:16:29 / / d{ j
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7 Ph
10 Lowest Frequency -1693. 5
11 Nucleus 10 | | /NOTBS
12 Acquired Size 32768 J/
13 Spectral Size 65536 N
Ts
1v

2. 204
2. 189
0. 770
0. 751
0. 007
-0. 000

<
<
<

6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

=

5.39
3.56



SR SE BESSgs® EE-EEE B o 38858 39
1 Title ql j=11-46-C Y SN NN F NS NNV Y
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295.9
5 Number of Scans 200
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-25T18:28:20
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1849. 6
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768
Ph
Il J//NOTBS
N
Ts
| 1v I
|
|
|
| |
| | P
- " - " . A " |
T | — LB E— T T T T T T T T T T 1 LB E— | — LE— T T L — T T T L—
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Parameter Value [ S S et =] A F BB 3 S NN N RN RN RN RN
1 Title qlj=-7-178-1 \V W \V Wk/ ' W
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 294. 4
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2024-04-25T12:01:59
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1626. 8 / }[
11 Nucleus 11
12 Acquired Size 32768
13 Spectral Size 65536

1w

2.67-T
213
D :
3. 00—

>

2.89
1.21
1.21
1.77

{ LT —
e
-
’fﬁ
3

{1 0.39—=

I T I T I T T T T T T T T T T T T T T T

11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

f1 (ppm)
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Parameter Value SIEE BS83889 ENSESEY o8 Saigs =
1 Title qlj~7-178-C NNV N = V¥ /1NN
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295. 2
5 Number of Scans 250
6 Acquisition Time 1. 3763
7 Acquisition Date 2024-04-25T12:16:40
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency -1850. 3
11 Nucleus 13C
12 Acquired Size 32768 | | _NOMe
13 Spectral Size 32768 J/
N
Ts
|
1w
I'I
|
| |
' [
|
Lo
|
| |
|
|
L . — LB E— | — LB E— T T T T T T T T T T T 1 LA E— T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)



—8.794
—8. 404

Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 0 N O U1 &~ W N

Spectral Width
10 Lowest Frequency
11 Nucleus

12 Acquired Size

13 Spectral Size

Value
qlj-11-43-1
Bruker BioSpin Gmbll
CDC13
296. 0
16
3.9977
2025-06-21T16: :Eg/

Spectrometer Frequency 400. 25

8196. 7
-1668. 1
11
32768
65536

2. 256
2.241

<

f1 (ppm)

Ph
Il fNOH
N
Ts
laa
I
Il I
' |
I |
W ll L l_‘_‘__,\JL
U L AN AP P o)
s 8 g 2253 R 238
=} = — Scuao S—=HOS ——
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
11.5 11.0 10.5 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5




SiESE BEESSE=R BTRINS 2uR% B8
Parameter Value £E22 ZRIRLEST REDENE R P S o o e o

— o= — o 00 00 0 OO b~ < <Fom N AN
1 Title qlj=11-43-C MY sV Y VY [N Y
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 7
5 Number of Scans 111
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-21T16:46:22
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency -1850. 9 Ph
11 Nucleus 13C
12 Acquired Size 32768 I ~NOH
13 Spectral Size 32768 J/

N
Ts
laa
f
I
|
|
|
S e LB E— | — LB E— T T T T T T T 1T T T L — T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Parameter Value e e S e e S S S e e S T N T N TN TR ot A FAB BB Bl el aaial ooy
1 Title ol -11-32-11 VN =" " | =1 V N
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295.5
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06—06T14:01:27
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1706. 0 [ / //{ / /
11 Nucleus 11
12 Acquired Size 32768
13 Spectral Size 65536

2a

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.
f1 (ppm)

=
=
f
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Parameter Value T REAIEENSS S . i < =
et el o~ 0~ b~ © [Te] <t < N
1 Title qlj-11-32-C I NS N I \Y%
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295.7
5 Number of Scans 250
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06—06T14:16:08
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency -1850. 3
11 Nucleus 13C H
12 Acquired S%ze 32768 — N\OMe
13 Spectral Size 32768
N
Ts
2a
I f
I |
|
|
| I \I
i h ! I e
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Parameter Value | OSSR OSOS < < < i < i o 03 05 03 3

1 Title ql j—11-33-H \/
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 294. 8
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06—05T14:03:09
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1636. 3 J
11 Nucleus 11
12 Acquired Size 32768
13 Spectral Size 65536

OMe

H |
Z “OMe '

N

Ts

2b

Lol

L T T B AT & 7
— oC — L 0 -0 joe] >~
o S o o S & ISR Y=%N > X<}
[N — o3 [N S S — Sl S S o3
T T T
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I I e | N Y \/
Parameter Value
1 Title qlj-11-33-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 295.6
5 Number of Scans 250
6 Acquisition Time 1.3763
7 Acquisition Date 2025-06—05T14:17:51
8 Spectrometer Frequency 100. 64 OMe
9 Spectral Width 23809. 5
10 Lowest Frequency —-1846. 1
11 Nucleus 13C
12 Acquired Size 32768 H
13 Spectral Size 32768 = OMe
N
Ts
2b
|
| |
| |
|
' [ 1l
| |
[ |
" " o ey st ] = o o s o Sesmg &
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Parameter Value [ S e Sl Sy Sy o HoRloRToRY-NNT AR B Naaaaa
1 Title ol -11-34-3-11 V Né=—" ~N | =1 V N
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 2
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06—09T16:24:41
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1699. 5
11 Nucleus 11
12 Acquired Size 32768
13 Spectral Size 65536
SMe
N
= “OMe
N
Ts
2c
|
|
I I||| |
| |
thn 'l l"
J | . Ul JU_J\k . .
LA T T T T T 7 1S
S I= S > Es3 & = 888
o~ S-SR — =} — - o~ — — el
| I — T T T T T T T T T T T T T LA B T T | R B — | A R — T T T T T T
1.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.

f1 (ppm)
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Parameter Value g g8pdgdngss S E g e S 8
1 Title qlj-11-34-3-C I SSSN NN AZ N | \/ [
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 9
5 Number of Scans 141
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06—09T16:33:08
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1849. 8
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768
SMe
N
= “OMe
N
Ts |
il
2c
il
|
| |
ly
! I
[
g « - AN aidchh o L o 1 o J o L - o " v
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 30 20 10 -10

f1 (ppm)



Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 0 N O O &~ W DN

Spectral Width
10 Lowest Frequency
11 Nucleus

12 Acquired Size

13 Spectral Size

Value
qlj-11-34-2-H
Bruker BioSpin GmbH
CDC13
296. 4
16
3.9977
2025-06—09T15:40:30

Spectrometer Frequency 400. 25

8196. 7
-1703.0
10
32768
65536

6. 082
6. 077
6. 071

<

—5. 735

f

—3.620
_~3.318
™~-3.275

/

1. 307

Bu
= “OMe
N
Ts
2d
|
Il I | L
| U A W
T e bl T R ™ T
3 28 8 S K33 3z 3 =8 3
] — < S = S—o ] = — s o
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
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Parameter Value g Z BRSI588S g o @ i < < =
— — — o~ — D~ 0~ >~ © L < <¢ ™D M N
1 Title qlj-11-34-2-C | N N | \Y [
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 7
5 Number of Scans 105
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06—09T15:46:53
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1848. 3
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768
Bu
N
= “OMe
N
Ts
2d
|
|
|
| | II
|
| | ii
e L o “,ﬁ SRR sunmmEres Nraicershid o ey o
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 0 N O O &~ W DN

Spectral Width
10 Lowest Frequency
11 Nucleus

12 Acquired Size

13 Spectral Size

Value
qlj-11-34-1-H
Bruker BioSpin GmbH
CDC13
296. 3
16
3.9977
2025-06—09T15:21:09

Spectrometer Frequency 400. 25

8196. 7
-1636. 5
10
32768
65536

_~7.751

™N-7.731

DD O
O S en —
SO i~
S GBS 15

€

Me

2e

4

4

4

4

4

4

4

4

4
—3
_~3.319
™~-3.276

7T 7 7R

LER g B &88

S~ [N S S o3
I T T T I T T T I T T T T T T T T T T T T T T T T T T T
10. 5 10.0 9.5 9.0 8.5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.
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Parameter Value T SRRE33588 S o o o < e

— — — — D~ 0~ >~ © [Te] < <¢ N AN
1 Title qlj-11-34-1-C | NN VA N I \Y% \Y%
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 297.0
5 Number of Scans 217
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06—09T15:35:07
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1848. 3
11 Nucléus . 13C Me
12 Acquired Size 32768
13 Spectral Size 32768

N
= “OMe
N
Ts
[ 2e
1!
|
|
|
| |
l [
|
4t DS ooeh 5 e RNV, P bretlocs) s = PO
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 0 N O O &~ W DN

Spectral Width
10 Lowest Frequency
11 Nucleus

12 Acquired Size

13 Spectral Size

Value
qlj-11-36-1-H;
Bruker BioSpin GmbH
CDC13
295.0
16
3.9977
2025-06-13T16:29:06

Spectrometer Frequency 400. 25

8196. 7
-1636. 4
10
32768
65536

2f

—3
_~3.298
-3.255




8= 2 IRERNURER BJ N oo - = © o0 o~
. L S S ST Y . o O © (o] [Te] [ap o) <H
RERT) T EFIIALISERS =22 s S = < 3 < —
— — — oA A A o~ — o~ 0~ b~ © (Yol <t <t N
N | ==, NY Y,
Parameter Value
1 Title ql j-11-36-1-C;
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 295. 8
5 Number of Scans 451
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-13T16:55:18 F
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency -1849. 3
11 Nucleus 13C H
12 Acquired Size 32768 = N\OMe
13 Spectral Size 32768
N
Ts
2f
I
]
|
| |
|
|l ‘
- [ J M. J n Lo N -
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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CRASNRERS 558 B RE{ETEZZRR RS SREER
Parameter Value e O e S e e SO B8 13 SRS B3 aNalai ool
1 Title ol -11-35-2-11 VY Nee=—" N =1 V N
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295. 4
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06-10T12:53:49
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1699. 7
11 Nucleus 11 - cl
12 Acquired Size 32768
13 Spectral Size 65536
N
= “OMe
N
Ts
2g

2.14

1 2.08—1
{ 2.07~

0.96-T
10 91{

T 2.02

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)
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Parameter Value o pRddgLsnes S . 53 =
1 Title qlj-11-35-2-C I SN N | \/
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 1
5 Number of Scans 250
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-10T13:09:06
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1848. 3
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768 cl
N
= “OMe
N
Ts
I, 28
|
| |
Il |
[
" . " | X1 - .
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 0 N O O &~ W DN

Value
qlj-11-36-2-H
Bruker BioSpin GmbH
CDC13
294.9
16
3.9977
2025—06-13T16:08:22

Spectrometer Frequency 400. 25

N~ —~ <H
XX -=- O
SOOI~
GGG 13

&

_-3.291
3,248

Spectral Width 8196. 7
10 Lowest Frequency -1699. 1 j I / j / /
11 Nucleus 1H
12 Acquired Size 32768
13 Spectral Size 65536 Br
N
= “OMe
N
Ts
2h
| |
|
III |
U o 1 I R G
T ™ i\ AN A S 7
s 88 8 3 &3 SN 38
N o < S = S~ o~ S — 3
e L | L B — | — T | L S S R R E— T T T T T T 1 T T T T T
[1.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.
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Parameter Value T 5282358535 S IR < =
— — o~ o — o~ b~ 0~ © L <t <t N
1 Title qlj-11-36-2-C | VI 77 N | \Y
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295.7
5 Number of Scans 250
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06—-13T16:24:01
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency -1850. 3
11 Nucleus 13C
12 Acquired Size 32768 Br
13 Spectral Size 32768
N
= “OMe
N
| Ts
| |
i
2h
|
|
|
|
|
| |
o 'lv—.— o AL‘. N AL "y
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Poraneter Value N el i i SIS
1 Title ol -11-36-3-11 YV SNeee=——" ¢ | =1 V N
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295. 2
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06-14T16:29:41
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1702. 2
11 Nucleus 11
12 Acquired Size 32768
13 Spectral Size 65536 Me

ZT

= “OMe

T T T
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)

JMM_,_.J “ IJLJJ\__JL*
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Parameter Value FRBBAZIREFE]Y Ne S § g S g =
1 Title qlj-11-36-3-C | NN Nwem N | \/ Y
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295.9
5 Number of Scans 172
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-14T16:40:25
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency -1850. 5
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768
Me
= “OMe
N
Ts
2i
| |
I |
Py
|
. . l_ﬂ___" " . ﬂ‘: " ) e e
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Parameter Value [ e e e e e e R 1518 18 1318 ek kor ko ko o R Rar Ko Ao
. it o VS VOO Y A VANV
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295.1
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06-16T18:19:09
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1701. 3
11 Nucleus 11 J
12 Acquired Size 32768
13 Spectral Size 65536
OMe
Me
N
= “OMe
N
Ts
2j
|
|
1] I II
T ™ T L A g v
3 s& S s IBE=R s 586
o~ SRS — S <) S—3 B S Skl
— T T T 1 L B R — T —— 1+ T T +* T *~ T +* T T~ T +*~ T * T *~ T T T " T T T " T T+ T T+ 1
11.0  10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
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Parameter Value
1 Title ql j-11-37-2—C
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295.9
5 Number of Scans 106
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-16T18:25:36
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1848. 8 OMe
11 Nucleus 13C M
12 Acquired Size 32768 e
13 Spectral Size 32768
N
= “OMe
N ]
Ts
2j

—16. 34

T T T T T I T T T T T T T T T T

T
100 90 80 70 60 50 40 30 20
f1 (ppm)

T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110



6. 055
6. 049
6. 045

6.038
—5. 705

_-3.326
<-3.283

f1 (ppm)

© L T 2
Parameter Value RPN NN ; S o ENPNPNENRN
1 Title - 11-37-111: oA ~N e\ N
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295. 2
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06-17T02:37:53
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1699. 8 f f / //f / /
11 Nucleus 11
12 Acquired Size 32768
13 Spectral Size 65536
Me Me
N
= “OMe
N
Ts
2k
|
|| ||
| I I | L
| 1 S T 1§
T 7 77 T TR T 7 A
8 S & & S 833 g & K88
N o~ - S =} S —=o N S S S
— T T T T T T T T T T 1 | B B — T T T T T T T T T T
11.5  11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4. 3.5 2.5



£ ESEsEEEEs 383 2 g I3 223

Parameter Value S ELERARINDG S 4 e T]T]
1 Title alj-11-37-1-C;; I NN VYV N | \/ Y
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295.9
5 Number of Scans 250
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-17T02:53:44
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1848.9
11 Nucleus 13C Me Me
12 Acquired Size 32768
13 Spectral Size 32768

N
= “OMe
N
Ts
2k
]
|
| I I
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time

Value
qlj-11-35-4-H
Bruker BioSpin GmbH
CDC13
294.9
16
3.9977

7,736
<7.716
_~3.285
3242

2025-06-12T16:00:04
Spectrometer Frequency 400. 25

Spectral Width 8196. 7
10 Lowest Frequency -1664. 2
11 Nucleus 11

Acquisition Date

© 0 N O O &~ W DN

12 Acquired Size 32768
13 Spectral Size 65536
0\
(0]
N
= “OMe
N
Ts
21
|
Il n N 1 ﬁ(
T AT 4
3 885 K & 28
o =} —_—c ] =} —s
— T T T T T " T T T T T — T T T T T T T T T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 8.5 5.5 5.0 4.5 4.0 3.5 3.0 2.5

f1 (ppm)
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e e e . . . . o© O © (o)} © o~ <
Parameter Value S5 AR 8 L 3 N 4 8 o =
1 Title qlj-11-35-4-C \’ YaraE . N | \Y
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295.5
5 Number of Scans 250
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-12T16:14:46
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1848.7
11 Nucleus 13C o\
12 Acquired Size 32768 O
13 Spectral Size 32768
N
= “OMe
N
Ts |
I
21
11
N ' |
|
|
I
N
Sy : - " bl & e sl 4 ol A s
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 0 N O U1 A~ W DD

Spectral Width
10 Lowest Frequency
11 Nucleus

12 Acquired Size

13 Spectral Size

Spectrometer Frequency 400. 25

Value
qlj—-11-35-1-H
Bruker BioSpin Gmbll
CDC13
295. 7
16
3.9977
2025-06-10T15:59:03

8196. 7
-1636. 3
11
32768
65536

2m

—3.639
_~3.383

™~-3.339

2.0

1.5

1.0

0.5

0.0

-0.5
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Parameter Value GRERAAIRRIIEEIS S 8 g 8 =
1 Title qlj-11-35-1-C | N | peem—=—""" N | \Y%
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 5
5 Number of Scans 250
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-10T16:13:45
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency -1850. 5
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768 !
N
= “OMe
N
Ts
2m
|
|
I
q A - N, WY - :
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 0 N O O &~ W DN

Spectral Width
10 Lowest Frequency
11 Nucleus

12 Acquired Size

13 Spectral Size

Value
qlj-11-39-1-H
Bruker BioSpin GmbH
CDC13
295.3
16
3.9977
2025-06-17T17:00:19

Spectrometer Frequency 400. 25

8196. 7
-1704. 1
10
32768
65536

—2.476

N
= “OMe
N
Ts
|
2n
|
o | 1 I
A R S
T 7 T T ™ T f
2 2z 2 3 22 S8 8 8
[t W — S o NI =} — a3 = o
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
11.5 11.0 10. 5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 .5 2.0 1.5 1.0 0.5 0.0 -0.t
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Parameter Value TEIREZDIERNISNEES NS o gt =
1 Title qlj-11-39-1-C | S\ [ === N || %
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 1
5 Number of Scans 250
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-17T17:15:02
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency -1847.9
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768
N
= OMe |
N
Ts
2n
|
|
i |
|
|
I |
PR R A RN R R AR e i Y me — s
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



o — LN O~~~V — —owwr-tno H O N [Tol TaiapiaN]
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Parameter Value e O e e e e R lo Rl follo Rl RN T 33 el ol ad i o
. it st VERVERESE S VAN NSV EE N VA =
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295. 3
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06-14T16:46:04
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1700. 2 / [ / / j /
11 Nucleus 11
12 Acquired Size 32768
13 Spectral Size 65536
N
H |
= “OMe
N
Ts
20
|
Il " H I
S UV AE U T
SEZ & = 8
—_—o o~ — <
LI B E—— T T T T T L | E——— | —— T T T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 8.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0. 1!
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........ o“ O © (o7} — — <t <
Parameter Value 2y ARLTEIIY EHS Z S 5 =
1 Title qlj-11-36-4-C (WA VN N | \Y
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 0
5 Number of Scans 250
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-14T17:00:46
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency -1847.7
11 Nucleus 13C
12 Acquired Size 32768 —
13 Spectral Size 32768 XS
N
= “OMe
N
Ts
[H}
20
i | N '
| |
R i s * it = e KRy A e Ao
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



TN OO Y b= — L1 O <H WO D~ 00 D <H O —O D NeXap] 0~ 0~ —
NO D NN WO < <t O <t <t o0 b~ <t <t — O — HO N O O
-t~ O oA <H < [e)NerNerNerl ol N O — — — —0C © [aN EaN| < <<
Parameter Value [ e e e o <SS 1518161313 LA A SR B ek SN
1 Title ol -11-41-3-11 [/ N/ Y SN I Pl I Y N\
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295. 2
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06-24T07:38:18
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1636. 6 I ] [/ // [ /
11 Nucleus 11
12 Acquired Size 32768
13 Spectral Size 65536
/ O
V7
N
= “OMe
N
Ts
2p
I|
|
|
I I JL
il
L i i U D
T T T A Y A RS T
SR & ES s 8 83 = & & 8
NS o~ =} S o S~ — S <
L e | — T T | L B — T T T T T 1T T T T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5



89
70
71
86
72
67

Paraneter Value EEREETT R g o S :
[ — P e g e g — o~ b~ 0~ © (Yol < <¢ N
1 Title ql j=11-41-3-C I’ 1 VSN2 N I \Y
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 0
5 Number of Scans 250
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-24T07:53:01
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1847.5
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768 / Q
S
= “OMe
N
Ts
2p
I
| | | |
| Il
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T | — T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Parameter Value
1 Title qlj-11-45-1-H
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 296. 0
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06-26T17:24:15
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1701.9
11 Nucleus 11
12 Acquired Size 32768
13 Spectral Size 65536
N
= “OMe
N
Bs
2q
11
Wl
| I
It |
N A

T 7T T T 7T T 7 T

= 38 8 8 S=23 g8 3 &

<+ o3 — =} — e — S

T T T T 1 T T | B — T T T S S . — T T T | B — T T | T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5



NEBSEESSEE EEE: = R

Parameter Value LEndaLengs o 8 € 53
1 Title qlj-11-45-1-C SIS N | \/
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 7
5 Number of Scans 200
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-26T17:37:11
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1850. 6
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768 H

N\
= OMe
' N
. Bs
|
2q
]
]! ! |
|
|
U -, SRR SR NSP PRI ., — = b Ak Wi S i -
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



5. 936
5.930
5.925
5.919
—5.573

_~3.167
™~-3.123

2. 387
2. 381
2. 357
2.352

Parameter Value h[\ """"" : S N e e s gt
1 Title ol -11-45-2-11 VN =" ¢ | N
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 1
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06-26T17:42:11
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1700. 8
11 Nucleus 11
12 Acquired Size 32768
13 Spectral Size 65536
N
= “OMe
N
Mbs
2r
| |
| L |
'
il
|

TorToT T LT O A T

g s= = R R I8z 8 3 &

N N s N = S —— -l e} — =)
T T T T T T T T T T 1 1 T T | S B — | I — T | I — T T T T T

11.5  11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
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Parameter Value
1 Title ql j-11-45-2-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 296. 8
5 Number of Scans 200
6 Acquisition Time 1.3763
7 Acquisition Date 2025-06-26T17:54:02
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1850. 1
11 Nucleus 13C H
12 Acquired Size 32768 P N
13 Spectral Size 32768 OMe
N
Mbs
|
|
2r
f
|
F
l I
|
- e ’ | " - o - | r_ll
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50

f1 (ppm)




Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 0 N O O &~ W DN

Spectral Width
10 Lowest Frequency
11 Nucleus

12 Acquired Size

13 Spectral Size

Value
qlj-11-39-3-H
Bruker BioSpin GmbH
CDC13
295. 2
16
3.9977
2025—06-25T17:43:01

Spectrometer Frequency 400. 25

8196. 7
-1636. 9
10
32768
65536

VAN]

[{ed
oo}
©
~

665
7.324
7.3
7. 260

7

04

5.478

2.447
2.441
2.417

Vs
\

1.771
1. 767

<l

f1 (ppm)

Me H
= “OMe
N
Ts
2s
I LU_J
e i .
T 7 T L S S A T T
£ 8 g =2 g3z ¢ g 3
— ] — — o - — < o
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
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© Smes . 888 R 88 8
Parameter Value G I~ S = o < < =
— — — o~ b~ b~ O 1o <t <# [aN N
1 Title qlj-11-39-3-C NV N |1 \% \Y%
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295.9
5 Number of Scans 500
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-25T18:12:02
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1846. 0
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768
Me H
= “OMe
N
Ts
28
|
|
|
|
" N J \ L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)
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Parameter Value o~ O e S S e e e e O N [~ N TR TN SIS RS 33 F el IR RN RSN
1 Title ol -11-48-3-11 Vo e NN NI N V/ N
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295.9
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-06-30T15:34:42
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7
10 Lowest Frequency -1707. 1 / [
11 Nucleus 1H [ el 7 /
12 Acquired Size 32768
13 Spectral Size 65536 H
= N\OBn
N
Ts
2t

™ 7 ™ A T 7




CHEESE Sin s NS BN S S 2
Parameter Value FEgddR e R EERES e < EE o
1 Title qlj-11-48-3-C | NN N\w===—=—" N \Y
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 6
5 Number of Scans 250
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-06-30T15:49:24
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency -1852. 1
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768
N
' = “OBn
N
I Ts
|
Il
2t
I |
|
|
|
- - Fl m - l n -
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)



Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 0 N O O &~ W DN

Spectral Width
10 Lowest Frequency
11 Nucleus

12 Acquired Size

13 Spectral Size

Value
qlj-11-154-H
Bruker BioSpin GmbH
CDC13
292.3
16
3.9977
2026-03-23T15:49:41

Spectrometer Frequency 400. 25

8196. 7
-1636. 6
10
32768
65536

_~T.760
7,740

f1 (ppm)

Ph
~ NHOEt
N
Ts
2u
[
|
AJ II L&&,\J’J)M
A n Mo A |
Poory U g T T T
8 28 & CETI- = £
o~ ST S —_—s = — 3 N
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1.5 11.0  10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5



X FEIETHIES 488 o 3 29 2 a
Parameter Value g §§§§§555§ Eog g 5 e = <
1 Title qlj=11-154-C Y N \Y% I
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 293.0
5 Number of Scans 520
6 Acquisition Time 1. 3763
7 Acquisition Date 2026-03-23T16:19:51
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1846. 0 Ph
11 Nucleus 130 o~ »NHOEt
12 Acquired Size 32768
13 Spectral Size 32768 N
Ts
2u il
!
| | ' | i | |
N - ) IS N T
T T T T 1 LB E— | — LB E— 1 — T T T T T T 1 T L— L B — T T 1 T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 0 N O O &~ W DN

Spectral Width
10 Lowest Frequency
11 Nucleus

12 Acquired Size

13 Spectral Size

Value
qlj-11-51-1-H
Bruker BioSpin GmbH
CDC13
295. 7
16
3.9977
2025-07-04T13:24:12

Spectrometer Frequency 400. 25

8196. 7
-1636. 4
10
32768
65536

FH N OOH OO TN M 0N o)
~0 DML O 0~ @ NN ©
SRS B R R R RN N R o R e R e R —
O e e Tl S S Sy Uy S Sy St fo R e R To ] [t

/ S

4. 480
4. 452

Sl S

/

0. 883

0. 063
0. 051

<o.0:

N
= ~OTBS
N
Ts
2v
I
I ||||I
nool 1
l*_,hﬁﬂpk l I Jg__Jk__J\ M J\_g_ﬂL__HJuA ;JLL
L i\ T i L A T Ty ff 2
IS R K ¥ = 8 3 28 2 RN
o~ — < o o S — — — S oS SRS
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

f1 (ppm)
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Parameter Value FEIE3ER58Y ol S = s o & o o Py
— o o~ — — D~ b~ b~ L <H <t Ny — [
1 Title qlj-11-51-1-C VSSSS Y N \ ANN %
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 5
5 Number of Scans 500
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-07-04T13:53:47
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency —-1845. 3
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768 H
N\
= OTBS
N
Ts
2v
I I
|
| |
| I
| |
| 1. .
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Value
qlj—-11-54-1-H

Parameter

1 Title

Bruker BioSpin GmbH

CDC13
294.7

2 Origin

3 Solvent

4 Temperature

16
3.9977

5 Number of Scans

6 Acquisition Time

2025-07-05T08:29:24

8 Spectrometer Frequency 400. 25

7 Acquisition Date

8196. 7

9 Spectral Width

-1636. 3

10 Lowest Frequency

10
32768
65536

11 Nucleus

12 Acquired Size

13 Spectral Size

“OMe

4a

e,

—om oM

=0r"

F=90°

=1

=11
00
€0

Fco-

=50
R0
81
For

=00

— = —

10. 5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)

11.0

1.5
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Parameter Value
1 Title qlj-11-54-1-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13 o o
4 Temperature 295. 8 o
5 Number of Scans 1024
6 Acquisition Time 1.3763
7 Acquisition Date 2025-07-05T09:28:33
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5 H
10 Lowest Frequency -1840. 5 = N “OMe
11 Nucleus 13C
12 Acquired Size 32768 N
13 Spectral Size 32768 Ts
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Parameter Value
1 Title ql j—11-59-1-H
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 296. 9
5 Number of Scans 16
6 Acquisition Time 4. 0894 [ [
7 Acquisition Date 2025-07-09T18:48:00
8 Spectrometer Frequency 400. 13 O/YO
9 Spectral Width 8012.8 cl o)
10 Lowest Frequency -1608. 9
11 Nucleus 1
12 Acquired Size 32768 H
Lt s ; Cl N
13 Spectral Size 65536 = “OMe
N
Ts
|
4b
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Parameter Value
1 Title ql j-11-59-1-C
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 297. 4
5 Number of Scans 250 O/\ﬂ/o
6 Acquisition Time 1. 3631 Cl o)
7 Acquisition Date 2025-07-09T18:51:00
8 Spectrometer Frequency 100. 61
9 Spectral Width 24038. 5 H
10 Lowest F -1966. 4 Cl
owest Frequency = ‘OMe
11 Nucleus 13C
12 Acquired Size 32768 N
13 Spectral Size 32768 Ts
4b i
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Parameter Value [
1 Title ql j-11-59-3-H
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 295. 4
5 Number of Scans 16
6 Acquisition Time 3.9977
7 Acquisition Date 2025-07-10T14:09:41
8 Spectrometer Frequency 400. 25
9 Spectral Width 8196. 7 0] (o)
10 Lowest Frequency -1636. 3 O
11 Nucleus 1 O o
12 Acquired Size 32768 0
13 Spectral Size 65536 H
N.
= OMe
N
Ts
4c
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Parameter Value
1 Title ql j-11-59-3-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 296. 2
5 Number of Scans 250
6 Acquisition Time 1.3763
7 Acquisition Date 2025-07-10T14:24:24
8 Spectrometer Frequency 100. 64 o) o
9 Spectral Width 23809. 5
10 Lowest Frequency —-1849. 2 Q (@]
11 Nucleus 13C
12 Acquired Size 32768 @
13 Spectral Size 32768
= “OMe
N
Ts
4c
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f1 (ppm)



Parameter

Title

Origin

Solvent
Temperature
Number of Scans
Acquisition Time
Acquisition Date

© 0 N O O &~ W DN

Spectral Width
10 Lowest Frequency
11 Nucleus

12 Acquired Size

13 Spectral Size

Value
qlj-11-59-4-H
Bruker BioSpin GmbH
CDC13
295. 5
16
3.9977
2025-07-09T19:29:27

Spectrometer Frequency 400. 25

8196. 7
-1636. 5
10
32768
65536

6. 086
6. 080
6.076

¢

6. 070
—5.712

_~3.325
™~-3.282
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f1 (ppm)
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1 Title qlj-11-59-4-C SssSSe\Yees N \d Y
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 296. 2
5 Number of Scans 312
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-07-09T19:47:41
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5 _ o
10 Lowest Frequency —1846. 8 =
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 32768
N
= OMe
N
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Value
qlj-11-60-1-H

Parameter

1 Title

Bruker BioSpin GmbH

CDC13
294.7

2 Origin

3 Solvent

4 Temperature

16
3.9977

5 Number of Scans

6 Acquisition Time

2025-07-12T16:57:47

8 Spectrometer Frequency 400. 25

7 Acquisition Date

8196. 7

9 Spectral Width

-1636. 4

10 Lowest Frequency

10
32768
65536

11 Nucleus

12 Acquired Size

13 Spectral Size
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Parameter Value
1 Title ql j-11-60-1-C
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 295. 4 H
5 Number of Scans 184 . O
6 Acquisition Time 1. 3763
7 Acquisition Date 2025-07-12T17:08:41 ©
8 Spectrometer Frequency 100. 64
9 Spectral Width 23809. 5
10 Lowest Frequency -1851. 6
11 Nucleus 13C H
12 Acquired Size 32768 Z N.
13 Spectral Size 32768 OMe
N
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Parameter Value

1 Title qlj-11-60-2-C

2 Origin Bruker BioSpin GmbH

3 Solvent CDC13

4 Temperature 295.5

5 Number of Scans 224

6 Acquisition Time 1.3763

7

8

9

Spectral Width

10 Lowest Frequency

11 Nucleus
12 Acquired Size
13 Spectral Size

Acquisition Date

2025-07-12T17:26:42
Spectrometer Frequency 100. 64

23809. 5
-1849. 6
13C
32768
32768

MeO
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