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1. Experimental details

'H (400.0 MHz) and C (100.6 MHz) NMR spectra (including COSY, HMBC, HSQC) were
recorded using an Aglient 400-MR spectrometer in CDCls. Chemical shifts were referenced to
the nondeuterated aliquot of the solvent.

Mass spectra. CH3CN (LC-MS grade) for ESI-MS experiments was ordered from Merck and
used as received. Sodium formate (for HPLC) for calibration was ordered from Sigma-Aldrich.
The samples for ESI-MS experiments were prepared in 1.8 mL glass vials/screw top caps with
PTFE septa for HPLC experiments (Agilent Technologies). No plastics were used for the sample
preparation. Aliquot sampling was conducted by using Hamilton syringes.

All reactants and solvents were commercially available from Aldrich and purified prior to
experiments. Complex 3 with the (S)-BPB-ligand was synthesized as described [Y. Belokon,
A. Sagyan, S. Djamgaryan, V. Bakhmutov, V. Belikov. Tetrahedron, 1988, 44, 5507].

Synthesis of 2

A three-necked 250 ml round-bottom flask equipped with a rubber septum with two electrodes (a
glassy carbon anode, 15 cm?, and a platinum plate, 10 cm?) was filled with a solution of KOH
(4.5 g) in 150 ml of absolute methanol and connected to a Schlenk line. The solution was
deaerated by a freeze-pump-thaw cycling method. Afterwards, complex 1' (1.5 g) (available
from Hamari Chemicals) was added. The 70 mA current (corresponding to current density of
5mA cm?) was passed through the solution during 3 h with vigorous stirring. Afterwards,
glacial acetic acid (7.5 ml) was added and the mixture was concentrated in vacuum to 1/3 of the
initial volume. Then the reaction mixture was diluted with water, extracted with chloroform,
washed with NaHCO3 and dried with Na>SOs. Evaporation of the chloroform solution yields
(S,R)-2' (1.6 g, 98 %). The compound obtained is pure enough for the majority of applications.
To obtain analytically pure sample, the complex was further purified by column chromatography
(Silicagel, CHCls/acetone, 5:1).

Nickel(I1) (2R)-2-(5-chloro-2-[(S)-1-(3,4-dichlorobenzyl)prolylamido]-a-phenylbenzyliden-
amino)-3-hydroxypropanoate (S,R)-2"

HRMS (ESI): m/z 630.0255 (M+H™, 630.0259 calculated for C2sH25CIsN3NiOs).

IH NMR (CDCls &, ppm): 8.42 (d, J = 9.3 Hz, 1H), 8.45 (d, J = 1.9 Hz, 1H), 8.20 (dd, J = 8.2,
1.9 Hz, 1H), 7.56 (d, J = 8.2 Hz), 7.54-7.47 (m, 3H), 7.19-7.10 (m, 2H), 7.14 (dd, J = 9.3, 2.5 Hz,
1H), 6.70 (d, J = 2.5 Hz), 4.36 (d, J = 12.9 Hz, 1H), 4.20-4.11 (m, 1H), 3.97-3.92 (m, 1H), 3.73-
3.63 (m, 2H), 3.50 (br. s, 1H), 3.43 (dd, J = 9.1, 4.8 Hz, 1H), 3.24 (d, J = 12.9 Hz), 2.64-2.51 (m,
2H), 2.26-2.13 (m, 2H), 2.00-1.89 (m, 1H).

13C NMR (CDCls 8, ppm): 181.89, 181.89, 179.22, 172.22, 172.22, 141.46, 133.82, 133.79,
133.61, 133.56, 133.16, 132.53, 132.48, 131.31, 131.23, 130.35, 129.62, 129.12, 128.36, 127.00,
126.42, 125.62, 125.14, 72.43, 68.85, 64.86, 60.72, 59.24, 30.35, 23.27.

Synthesis of 3"

To a solution of (S,R)-2' (1.5 g, 2.4 mmol) in MeCN (4.5 ml), Na2COs (1.2 g, 11.3 mmol)) and
acetic anhydride (1.75 ml, 18.5 mmol) were added. The solution was deaerated by a freeze-
pump-thaw cycling method. The stirring was continued at 60°C until complete conversion of the
initial complex (9 h), as monitored by TLC (Silicagel, CHCls/acetone = 5:1). The mixture was
cooled, filtered, the precipitate was washed with CHCl3, the filtrate and washings were combined

S3



and evaporated under reduced pressure, the residue was purified by column chromatography
(Silicagel, CHCls/acetone, 5:1) to give 3" (1.02 g, 70%).

Nickel(Il) (2R)-2-(5-chloro-2-[(S)-1-(3,4-dichlorobenzyl)prolylamido]-a-phenylbenzyliden-
amino)acrylate (S,R)-3"

HRMS (ESI): m/z 612.0154 (M+H*, 612.0153 calculated for C2sH23ClsN3NiOs).
Atom numbering is given below.

IH NMR (CDCls &, ppm): 8.88 (d, 3] = 2.1 Hz, 1H (H-21)), 8.07 (d, 2J = 9.3 Hz, 1H (H-8)), 7.80
(dd, 2 = 8.2 Hz, 3] = 2.1 Hz, 1H (H-17)), 7.54-7.43 (m, 3H (H-24,25,26)), 7.35 (d, 2J = 8.1 Hz,
1H (H-18)), 7.25-7.15 (m, 1H (H-27)), 7.12 (dd, 2J = 9.3 Hz, %) = 2.6 Hz, 1H (H-7)), 7.07-6.96
(m, 1H (H-23)), 6.78 (d, 3 = 2.6 Hz, 1H (H-5)), 5.64 (d, 2] = 1.2 Hz, 1H (H-28)), 4.24 (d, 2 =
12.5 Hz, 1H (H-15)), 4.16 (d, 2 = 1.2 Hz, 1H (H-28)), 3.75-3.62 (m, 1H (H-13)), 3.57 (dd, J =
10.3 Hz, J = 6.3 Hz, 1H (H-14)), 3.37 (dd, 3] = 11.1, %] = 5.7 Hz, 1H (H-11)), 3.14 (d, 2 = 12.5
Hz, 1H (H-15)), 2.72-2.51 (m, 2H (H-12)), 2.27-2.17 (m, 1H (H-13)), 2.11-2.02 (m, 1H (H-14)).

13C NMR (CDCls 8, ppm): 179.99 (C-10), 170.26 (C-1), 168.65 (C-3), 146.63 (C-2), 141.78 (C-
9), 135.14 (C-16), 134.45 (C-22), 133.59, 133.55 (C-19,20,21), 133.21 (C-7), 132.95 (C-5),
131.20 (C-18), 130.62 (C-25), 129.90 (C-17), 129.4-127.3 (C-23,24,26,27), 128.20 (C-6), 125.93
(C-4), 124.08 (C-8), 115.76 (C-28), 71.54 (C-11), 62.93 (C-15), 58.62 (C-14), 30.94 (C-12),
23.95 (C-13).

Preparative electrolysis was performed with AutoLab PGSTAT100N potentiostat in a two-
compartment cell of 10 ml volume. The WE was glassy carbon plate (300 mm?); the CE was a
stainless steel wire. The solution was stirred with an argon flow.

Electrochemical thioarylation of 3 and 3' (the general procedure)

Solution of BusNBFs (10 ml 0.09 M) in DMF was placed into the two-compartment
electrochemical cell equipped with the magnetic stirrer. In the working electrode compartment,
azobenzene (18-50 mg, 0.11-0.27 mmol) and ArSH (0.2 — 0.5 mmol) were added. The solution
was thoroughly deaerated with an Ar flow and subjected to the potentiostatic electrolysis (E =-1.4 V
vs. Ag/AgCI,KClsat)) until a charge corresponding to 1.1 F/mol of the ArSH has been passed
through the solution. Afterwards, 3 (100 mg, 0.2 mmol) or 3' (100 mg, 0.16 mmol) was added to
the reaction mixture. In 30 min — 1 h, the reaction mixture was poured into water (15 ml) and
extracted with ethylacetate (3 x 15 ml). Organic fractions were washed with water, dried over
Na>SO4 and the solvent was evaporated under reduced pressure. The residue was separated using
column chromatography (Silicagel, Hex/AcOEt = 1.5 for 4a, 4'c, CHCI3/AcOEt = 5:1 for 4b-d,
4'a, CHCI3/AcOEt = 2:1 for 4'd, CHCl3/acetone = 5:1 for 4'b, mixtures were used as an eluent).
After evaporation of the solvent and drying in vacuum the targeted complexes were obtained.

4a: 94 mg (76%, dr = 1.8:1), 4b: 85 mg (62%, dr = 2.8:1, 18% of the initial complex did not
react), 4c: 58 mg (40%, dr = 3.1:1, 40% of the initial complex did not react), 4d: 85 mg (65%, dr
= 5.5:1, 20% of the initial complex did not react). Conditions: 0.11 mmol azobenzene, 0.2 mmol
ArSH.

4a: 84.4 mg (68%, dr = 3:1), 4b: 105 mg (77%, dr = 4.5:1), 4c: 106 mg (73%, dr = 5:1), 4d:

104 mg (80%, dr = 8:1), 4'a: 91 mg (76%), 4'b: 102 mg (78%), 4'c: 91 mg (70%, dr = 8:1), 4'd:
87 mg (78%, dr = 20:1). Conditions: 0.27 mmol azobenzene, 0.5 mmol ArSH.
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Chemical thioarylation of 3 (the general procedure)

To a DMF (3 ml) solution of 3 (20 mg, 0.04 mmol) ArSH (0.098 mmol) was added. The solution
was deaerated by a freeze-pump-thaw cycling method. The reaction mixture was stirred for 36 h
at room temperature. Afterwards, it was poured into water (15 ml). The organic compounds were
extracted with ethylacetate (3 x 10 ml). Organic fractions were washed with water, dried over
Na>SO4 and the solvent was evaporated under reduced pressure. The residue was separated using
column chromatography (Silicagel, Hex/AcOEt = 1.5 for 4a, CHCIs/AcOEt=5:1 for 4d
mixtures were used as an eluent). After evaporation of the solvent and drying in vacuum the
targeted complexes were obtained as a mixture of the (S,S)- and (S,R)-diastereomers: 4a: 23.6
mg (95%, dr = 1.3:1), 4d: 25 mg (95%, dr = 1.3:1).

Nickel(ll) (2R)-2-{2-[(S)-1-benzylprolylamido]-a-phenylbenzylidenamino}-3-(4-methyl-
phenylthio)propanoate (S,R)-4a

HRMS (ESI): m/z 634.1671 (M+H", 634.1669 calculated for CssH3sN3NiO3S), 656.1490
(M+Na*, 656.1488 calculated for C3sH33N3NiO3SNa).

'H NMR (CDCls 8, ppm): 8.23 (d, 3J = 8.7Hz, 1H (H-8)), 8.10-8.04 (m, 2H (H-17,21)), 7.49-
7.41 (m, 2H (H-24,26)), 7.38-7.27 (m, 5H (H-18,20,25,30,34)), 7.23-7.19 (m, 2H (H-19,27)),
7.18-7.13 (m, 1H (H-7)), 7.02-6.96 (m, 2H (H-31,33)), 6.66-6.61 (m, 1H (H-6)), 6.56 (dd, 3] =
8.2,%=1.5, 1H (H-5)), 6.50 (m, 1H (H-23)), 4.45 (d, 2J = 12.6, 1H (H-15)), 4.26 (dd, 3] = 6.0, %]
= 2.5, 1H (H-2)), 3.74-3.67 (m, 1H (H-13)), 3.61 (d, 2J = 12.6 Hz, 1H (H-15)), 3.64-3.57 (m, 1H
(H-14)), 3.46 (dd, J = 10.5, J = 6.5, 1H (H-11)), 3.23 (dd, 2J = 13.3, 3J = 2.5, 1H (H-28)), 2.94-
2.85 (m, 1H (H-12)), 2.87 (dd, 2 = 13.3 Hz, 3] = 6.0 Hz, 1H (H-28)), 2.56-2.43 (m, 1H (H-12)),
2.25 (s, 3H (H-35)), 2.12-1.97 (m, 2H (H-13,14)).

13C NMR (CDCls 8, ppm): 180.59 (C-10), 178.40 (C-1), 171.76 (C-3), 142.92 (C-9), 137.46 (C-
32), 133.99 (C-16), 133.41 (C-5), 133.39 (C-22), 132.50 (C-7), 132.18 (C-29), 132.04 (C-18,20),
131.74 (C-17,21), 129.97 (C-31,33), 129.88 (C-25), 129.00 (C-24,26), 128.98 (C-19), 128.93 (C-
30,34), 127.53 (C-23), 126.85, 126.35 (C-4), 123.86 (C-8), 120.68 (C-6), 70.67 (C-11), 69.54
(C-2), 63.43 (C-15), 57.30 (C-14), 39.43 (C-28), 30.87 (C-12), 23.32 (C-13), 21.11 (C-35).

Nickel(Il) (2S)-2-{2-[(S)-1-benzylprolylamido]-a-phenylbenzylidenamino}-3-(4-methyl-
phenylthio)propanoate (S,S)-4a

HRMS (ESI): m/z 634.1656 (M+H", 634.1669 calculated for CszsH3sN3NiOsS), 656.1476
(M+Na"*, 656.1489 calculated for CasH33sN3NiO3SNa).

IH NMR (CDCls 3, ppm): 8.52 (d, 3 = 8.7 Hz, 1H (H-8)), 7.91-7.85 (m, 2H (H-17,21)), 7.49-
7.24 (m, 9H (H-7,18,19,20,24,25,26,30,34)), 7.19-7.12 (m, 1H (H-27)), 6.93-6.87 (m, 2H (H-
31,33)), 6.71-6.64 (m, 3H (H-5,6,23)), 4.80 (d, 2] = 13.3 Hz, 1H (H-15)), 4.18 (dd, %J = 6.7 Hz, 3J
= 2.9 Hz, 1H (H-2)), 4.15-4.05 (m, 1H (H-14)), 3.86 (d, 2] = 13.3 Hz, 1H (H-15)), 3.65 (dd, J =
9.9 Hz, J = 4.0 Hz, 1H (H-11)), 3.18 (dd, 2J = 13.5 Hz, 3] = 2.9 Hz, 1H (H-28)), 3.00 (dd, 2] =
13.5 Hz, 3] = 6.7 Hz, 1H (H-28)), 2.66-2.52 (m, 2H (H-12,14), 2.26-2.19 (m, 1H (H-13)), 2.19 (s,
3H (H-35)), 2.08-1.95 (M, 1H (H-13)), 1.88-1.77 (m, 1H (H-12)).

13C NMR (CDCls 5, ppm): 182.46 (C-10), 178.60 (C-1), 172.43 (C-3), 143.26, 137.24 (C-32),
134.24, 133.77 (C-5), 132.73, 132.25, 132.02, 131.95 (C-30,34), 131.49, 129.80 (C-31,33),
129.58, 129.25 (C-17,21), 129.18, 129.09, 128.64 (C-29), 128.09 (C-23), 126.68 (C-27), 125.78
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(C-4), 124.06 (C-8), 120.75, 69.74 (C-2), 68.66 (C-11), 61.68 (C-15), 57.50 (C-14), 40.08 (C-
28), 30.72 (C-13), 23.54 (C-12), 21.07 (C-35).

Nickel(lIl) (2R)-2-{2-[(S)-1-benzylprolylamido]-a-phenylbenzylidenamino}-3-(4-bromo-
phenylthio)propanoate (S,R)-4b

HRMS (ESI): m/z 698.0611 (M+H", 698.0617 calculated for CssH31BrNsNiO3S), 720.0426
(M+Na*, 720.0437 calculated for C3sH3zoBrNsNiO3sSNa).

'H NMR (CDCls §, ppm): 8.20 (dd, ) =8.6 Hz, 2J=0.8 Hz, 1H (H-8)), 8.08-8.03 (m, 2H (H-
17,21)), 7.50-7.44 (m, 2H (H-24,26)), 7.38-7.28 (m, SH (H-18,20,25,30,34)), 7.27-7.12 (m, 5H
(H-7,19,23,31,33)), 6.71-6.61 (m, 2H (H-6,27)), 6.57 (dd, 3J =8.3 Hz, 41 = 1.7 Hz, 1H (H-5)),
4.41 (d, 2J =12.7 Hz, 1H (H-15)), 4.25 (dd, %) = 6.6 Hz, %) = 2.8 Hz, 1H (H-2)), 3.70-3.51 (m,
3H (H-13,14,15)), 3.45 (dd, %) =10.6 Hz, 31 =6.4 Hz, 1H (H-11)), 3.22 (dd, %) =13.2 Hz,
3) = 2.8 Hz, 1H (H-28)), 2.96 (dd, 2J = 13.2 Hz, %] = 6.3 Hz, 1H (H-28)), 2.90-2.80 (m, 1H (H-
12)), 2.56-2.44 (m, 1H (H-12)), 2.10-1.97 (m, 2H (H-13,14)).

13C NMR (CDCls 8, ppm): 180.50 (C-10), 178.00 (C-1), 171.86 (C-3), 142.88 (C-9), 134.81 (C-
29), 133.85 (C-22), 133.43 (C-5), 133.34 (C-16), 132.63 (C-7), 132.48 (C-30,34), 132.22 (C-
31,33), 131.65 (C-17,21), 130.00 (C-24), 129.11 (C-26), 129.06 (C-25), 128.97 (C-19), 128.92
(C-18,20), 127.41 (C-27), 126.85 (C-23), 126.23 (C-4), 123.83 (C-8), 121.15 (C-32), 120.75 (C-
6), 70.61 (C-11), 69.05 (C-2), 63.45 (C-15), 57.26 (C-14), 38.68 (C-28), 30.84 (C-12), 23.34 (C-
13).

Nickel(Il) (2S)-2-{2-[(S)-1-benzylprolylamido]-a-phenylbenzylidenamino}-3-(4-bromo-
phenylthio)propanoate (S,S)-4b

HRMS (ESI): m/z 698.0602 (M+H", 698.0617 calculated for CasHa1BrNsNiOsS).

IH NMR (CDCls 8, ppm): 8.48 (d, 3J = 8.6 Hz, 1H), 7.86 (m, 2H), 7.49-7.39 (m, 6H), 7.23-7.12
(m, 7H), 6.70-6.84 (m, 2H), 4.66 (d, 2J = 13.3 Hz, 1H), 4.16-4.06 (m, 3H), 3.76 (d, J = 13.3 Hz,
1H), 3.66 (dd, J=9.9, 4.0 Hz, 1H), 3.11 (dd, J = 13.5, 3.5 Hz, 1H), 3.04 (dd, J = 13.3, 7.1 Hz,
1H), 2.65-2.52 (m, 2H), 2.26-2.17 (m, 1H), 1.88-1.80 (m, 1H).

Nickel(Il) (2R)-2-{2-[(S)-1-benzylprolylamido]-a-phenylbenzylidenamino}-3-(2-bromo-
phenylthio)propanoate (S,R)-4c

HRMS (ESI): m/z 698.0598 (M+H™, 698.0617 calculated for C34Hz1BrN3NiOsS).

IH NMR (CDCls 8, ppm): 8.23 (dd, %) = 8.7 Hz, 4 = 0.7 Hz, 1H (H-8)), 8.05 (m, 2H (H-17,21)),
7.55 (dd, 3 = 7.9 Hz, 4= 1.4 Hz, 1H (H-31)), 7.51-7.43 (m, 2H (H-19,26)), 7.39-7.31 (m, 3H
(H-18,20,24)), 7.25-7.18 (m, 3H (H-25,27,34)), 7.18-7.14 (m, 1H (H-7)), 7.14-7.09 (m, 1H (H-
33)), 7.03-6.99 (m, 1H (H-32)), 6.76 (d, 3J = 7.7 Hz, 1H (H-23)), 6.68-6.62 (m, 1H (H-6)), 6.60
(dd, %) = 8.3 Hz, %) = 1.9 Hz, 1H (H-5)), 4.43 (d, 2] = 12.7 Hz, 1H (H-15)), 4.36 (dd, *J = 5.9 Hz,
3] = 3.1 Hz, 1H (H-2)), 3.76-3.65 (m, 1H (H-13)), 3.59 (d, 2J = 12.7 Hz, 1H (H-15)), 3.60-3.54
(m, 1H (H-14)), 3.45 (dd, 3 =105 Hz, % = 6.6 Hz, 1H (H-11)), 3.31 (dd, 2J=12.9 Hz,
3J=3.1 Hz, 1H (H-28)), 3.02-2.91 (m, 1H (H-12)), 2.93 (dd, 2J = 12.9, %] = 5.9 Hz, 1H (H-28)),
2.58-2.46 (M, 1H (H-12)), 2.12-1.97 (m, 2H (H-13,14)).

13C NMR (CDCls &, ppm): 180.56 (C-10), 178.19 (C-1), 172.14 (C-3), 143.10 (C-9), 137.04 (C-
29), 133.96 (C-16), 133.55 (C-5), 133.35 (C-22), 133.19 (C-31), 132.70 (C-7), 131.75 (C-17,21),
130.01 (C-27), 129.23 (C-26), 129.13 (C-34), 129.06 (C-18,20), 129.03 (C-19), 128.99 (C-24),
128.12 (C-33), 127.74 (C-32), 127.52 (C-23), 126.87 (C-25), 126.38 (C-4), 124.55 (C-30),
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123.91 (C-8), 120.75 (C-6), 70.76 (C-11), 68.67 (C-2), 63.45 (C-15), 57.34 (C-14), 36.72 (C-28),
31.06 (C-12), 23.55 (C-13).

Nickel(ll) (2S)-2-{2-[(S)-1-benzylprolylamido]-a-phenylbenzylidenamino}-3-(2-bromo-
phenylthio)propanoate (S,S)-4c

HRMS (ESI): m/z 698.0615 (M+H"*, 698.0617 calculated for CasHz1BrNsNiOsS).

IH NMR (CDCl3 &, ppm): 8.49 (dd, 3) = 8.7 Hz, %) = 0.8 Hz, 1H (H-8)), 7.80-7.76 (m, 2H (H-
17,21)), 7.49-7.38 (m, 7H), 7.36-7.30 (m, 1H), 7.29-7.25 (m, 1H), 7.21 (dd, %] =7.8 Hz,
41=1.6 Hz, 1H), 7.18-7.13 (m, 1H), 7.01 (m, 1H), 6.96-6.91 (m, IH (H-19)), 6.84 (d,
3] =7.3 Hz, 1H), 6.72 (dd, %) = 8.3 Hz, %) = 1.9 Hz, 1H (H-5)), 6.69 (dd, 3J = 6.5 Hz, 4 = 1.1 Hz,
1H (H-6)), 4.87 (d, 2 = 13.4 Hz, 1H (H-15)), 4.24 (dd, 3] = 6.2, 3.7 Hz, 1H (H-2)), 4.05-3.96 (m,
1H), 3.91 (d, 2 =13.4Hz, 1H (H-15)), 3.66 (dd, 3 =9.9, 40Hz, 1H (H-11)), 3.23 (dd,
2)=13.3 Hz, %) = 3.7 Hz, 1H (H-28)), 3.06 (dd, 2] = 13.3 Hz, 3] = 6.3 Hz, 1H (H-28)), 2.63-2.48
(m, 2H), 2.22-2.13 (m, 1H), 2.00-1.89 (m, 1H), 1.84-1.73 (m, 1H).

13C NMR (CDCls 3, ppm): 182.43 (C-10), 178.24 (C-1), 172.58 (C-3), 143.45, 136.81 (C-29),
134.08 (C-5), 133.95, 133.14, 132.95, 132.81, 132.13 (C-17,21), 129.89, 129.87, 129.24, 129.18,
128.84, 128.33, 128.00, 127.61, 126.81, 125.90, 124.91, 124.03 (C-8), 120.87 (C-6), 68.98 (C-
2,11), 61.92 (C-15), 57.40, 37.69 (C-28), 31.02, 29.85, 23.68.

Nickel(Il) (2R)-2-{2-[(S)-1-benzylprolylamido]-a-phenylbenzylidenamino}-3-(naphthalen-
1-ylthio)propanoate (S,R)-4d

HRMS (ESI): m/z 670.1655 (M+H", 670.1669 calculated for CasHasNsNiOsS).

IH NMR (CDCls §, ppm): 8.49-8.43 (m, 1H (H-37)), 8.29 (dd, 3] = 8.7 Hz, 4 = 1.0 Hz, 1H (H-
8)), 8.11-8.07 (m, 2H (H-17,21)), 7.88-7.80 (m, 2H (H-30,34)), 7.73-7.68 (m, 1H (H-32)), 7.52-
7.46 (m, 2H (H-35,36)), 7.39-7.33 (M, 3H (H-18,20,24)), 7.29-7.13 (m, 5H (H-7,19,23,25,31)),
6.86-6.80 (M, 1H (H-26)), 6.62 (ddd, %J = 8.1 Hz, 3 = 7.0 Hz, %) = 1.2 Hz, 1H (H-6)), 6.50 (dd,
3= 8.2 Hz, 4 = 1.6 Hz, 1H (H-5)), 6.00-5.95 (m, 1H (H-27)), 4.48 (d, 2J = 12.7 Hz, 1H (H-15)),
4.25 (dd, 3] = 6.2 Hz, %1 = 2.7 Hz, 1H (H-2)), 3.83-3.70 (M, 1H (H-13)), 3.69-3.61 (m, 2H (H-
14,15)), 3.49 (dd, J = 10.6 Hz, J = 6.4 Hz, 1H (H-11)), 3.34 (dd, 2] = 13.3 Hz, 3] = 2.7 Hz, 1H
(H-28)), 2.95-2.85 (m, 1H (H-12)), 2.83 (dd, 2J = 13.3 Hz, 3] = 6.2 Hz, 1H (H-28)), 2.56-2.44
(m, 1H (H-12)), 2.14-1.97 (m, 2H (H-13,14)).

13C NMR (CDCls 8, ppm): 180.62 (C-10), 178.34 (C-1), 171.77 (C-3), 143.01 (C-9), 134.22 (C-
33), 133.71 (C-38), 133.58 (C-22), 133.41 (C-5), 132.52 (C-7), 132.43 (C-29), 131.97, (C-34),
131.74 (C-17,21), 129.72 (C-23 or 25), 128.98 (C-19), 128.94 (C-18,20), 128.87 (C-32), 128.78
(C-30), 128.77 (C-24), 128.61 (C-26), 127.32 (C-27), 127.14, (C-36), 126.64 (C-23 or 25),
126.46 (C-35), 126.26 (C-4), 125.72 (C-31), 125.38 (C-37), 123.85 (C-8), 120.65 (C-6) 70.66
(C-11), 69.42 (C-2), 63.47 (C-15), 57.36 (C-14), 38.59 (C-28), 30.90 (C-12), 23.46 (C-13).
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Nickel(Il) (2R)-2-(5-chloro-2-[(S)-1-(3,4-dichlorobenzyl)prolylamido]-a-phenylbenzyliden-
amino)-3-(4-methylphenylthio)propanoate (S,R)-4'a

HRMS (ESI): m/z 736.0488 (M+H"*, 736.0500 calculated for CasH31ClsNsNiOsS), 758.0312
(M+Na*, 758.0319 calculated for C3sH30ClsN3NiOsSNa).

IH NMR (CDCls 8, ppm): 8.95 (d, 4 = 2.0 Hz, 1H (H-21)), 8.16 (d, 3 = 9.3 Hz, 1H (H-8)), 7.76
(dd, 3J=8.2Hz, 4 =21Hz, 1H (H-17)), 7.48 (m, 2H (H-24,26)), 7.37-7.28 (m, 4H (H-
20,25,30,34)), 7.25-7.21 (m, 1H (H-27)), 7.12 (dd, 3J = 9.3 Hz, 4 = 2.6 Hz, 1H (H-7)), 6.98 (d,
3]=8.0 Hz, 2H (H-31,33)), 6.50 (d, 4J = 2.6 Hz, 1H (H-5)), 6.39 (d, 3= 7.7 Hz, 1H (H-23)),
4.32 (d, 2J=12.5 Hz, 1H (H-15)), 4.24 (dd, 3] =5.9, 2.6 Hz, 1H (H-2)), 3.86-3.72 (m, 1H (H-
14)), 3.67-3.59 (m, 1H (H-13)), 3.36 (dd, 3] = 10.7, 6.4 Hz, 1H (H-11)), 3.24 (dd, 2 = 13.4, 3] =
2.6 Hz, 1H (H-28)), 3.23 (d, 2) = 12.5 Hz, 1H (H-15)), 2.82 (dd, %) = 13.4, 5.9 Hz, 1H (H-28)),
2.86-2.79 (M, 1H (H-12)), 2.64-2.53 (m, 1H (H-12)), 2.25 (s, 3H (H-35)), 2.14-2.02 (m, 2H (H-
13,14)).

13C NMR (CDCls 8, ppm): 180.12 (C-10), 177.96 (C-1), 171.30 (C-3), 141.14 (C-9), 137.76 (C-
20), 135.13 (C-32), 133.84 (C-21), 133.49 (C-19), 133.34 (C-22), 133.03 (C-16), 132.59 (C-7),
132.19 (C-5,30,34), 131.95 (C-29), 131.06 (C-18), 130.33 (C-26), 130.05 (C-17,31,33), 129.37
(C-24), 129.27 (C-25), 127.29 (C-23), 127.25 (C-6), 126.92 (C-27), 125.62 (C-4), 124.29 (C-8),
71.80 (C-11), 69.86 (C-2), 63.42 (C-15), 58.67 (C-13), 39.58 (C-28), 31.05 (C-12), 23.25 (C-14),
21.13 (C-35).

Nickel(Il) (2R)-2-(5-chloro-2-[(S)-1-(3,4-dichlorobenzyl)prolylamido]-a-phenylbenzyliden-
amino)-3-(4-bromophenylthio)propanoate (S,R)-4'b

HRMS (ESI): m/z 799.9443 (M+H™", 799.9448 calculated for Cs4H2sBrCIlsNsNiOsS), 821.9275
(M+Na*, 821.9268 calculated for C3sH27BrCIzN3sNiOsS Na).

'H NMR (CDCls 3, ppm): 8.94 (d, J = 2.0 Hz, 1H), 8.13 (d, J = 9.3 Hz, 1H), 7.74 (dd, J = 8.2 Hz,
J=2.1Hz, 1H), 7.55-7.47 (m, 2H), 7.40-7.30 (m, 4H), 7.26-7.22 (m, 3H), 7.13 (dd, J = 9.3 Hz,
J=2.6Hz, 1H), 6.61 (d, J = 7.7 Hz, 1H), 6.53 (d, J = 2.6 Hz, 1H), 4.31 (d, J = 12.5 Hz, 1H), 4.66
(dd, J=6.1, 2.8 Hz, 1H), 3.75-3.63 (m, 1H), 3.54-3.62 (m, 1H), 3.66 (dd, J = 10.8, 6.3 Hz, 1H),
3.23 (d, J =12.2 Hz, 1H), 2.97-2.86 (m, 2H), 2.85-2.75 (m, 1H), 2.64-2.52 (m, 1H), 2.15-2.01
(m, 2H).

3C NMR (CDCls &, ppm): 180.05, 177.57, 171.42, 141.09, 135.06, 134.52, 133.75, 133.48,
133.33, 132.88, 132.73, 132.56, 132.30, 132.22, 131.06, 130.46, 129.99, 129.49, 129.37, 127.18,
127.13, 126.91, 125.73, 124.25, 121.39, 71.67, 96.34, 63.36, 58.56, 38.73, 31.00, 23.24.

Nickel(I1) (2R)-2-(5-chloro-2-[(S)-1-(3,4-dichlorobenzyl)prolylamido]-a-phenylbenzyliden-
amino)-3-(2-bromophenylthio)propanoate (S,R)-4'c

HRMS (ESI): m/z 799.9452 (M+H™, 799.9448 calculated for C34H2sBrCIsN3NiOsS).

IH NMR (CDCls 8, ppm): 8.92 (d, J = 2.0 Hz, 1H), 8.15 (d, J = 9.3 Hz, 1H), 7.74 (dd, J = 8.2,
2.1 Hz, 1H), 7.57-7.44 (m, 3H), 7.37-7.32 (m, 2H), 7.27-7.23 (m, 1H), 7.22 (dd, J = 7.9, 1.4 Hz,
1H), 7.13-7.08 (m, 2H), 7.04-6.99 (m, 1H), 6.68-6.64 (m, 1H), 6.53 (d, J = 2.6 Hz, 1H), 4.34 (dd,
J=5.7,3.1 Hz, 1H), 4.29 (d, J = 12.6 Hz, 1H), 3.80-3.69 (m, 1H), 3.61-3.52 (m, 1H), 3.35 (dd, J
=10.7, 6.5 Hz, 1H), 3.31 (dd, J = 13.0, 3.1 Hz, 1H), 3.23 (d, J = 12.6 Hz, 1H), 2.90 (dd, J = 13.0,
5.7 Hz, 1H), 2.96-2.85 (m, 1H), 2.67-2.54 (m, 1H), 2.14-1.99 (m, 2H).
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13C NMR (CDCls 3, ppm): 179.60, 177.26, 171.17, 140.73, 136.14, 134.56, 133.31, 133.03,
132.90, 132.75, 132.43, 132.27, 131.81, 130.62, 129.92, 129.53, 128.89, 128.47, 127.64, 127.27,
126.93, 126.78, 126.41, 125.22, 124.18, 123.79, 71.36, 68.42, 62.92, 58.20, 36.21, 30.86, 29.28,
22.93.

Nickel(Il) (2R)-2-(5-chloro-2-[(S)-1-(3,4-dichlorobenzyl)prolylamido]-a-phenylbenzyliden-
amino)-3-(naphthalen-1-ylthio)propanoate (S,R)-4'd

HRMS (ESI): m/z 772.0482 (M+H"*, 772.0500 calculated for CagH31ClsNsNiOsS), 794.0302
(M+Na*, 794.0319 calculated for C3sH30ClsN3NiOsSNa).

IH NMR (CDCls 8, ppm): 8.96 (d, J = 2.0 Hz, 1H), 8.43-8.38 (m, 1H), 8.19 (d, J = 9.3 Hz, 1H),
7.85-7.80 (m, 2H), 7.76 (dd, J = 8.2, 2.1 Hz, 1H), 7.71 (d, J = 8.3 Hz, 1H), 7.53-7.44 (m, 2H),
7.41-7.33 (m, 2H), 7.30-7.24 (m, 1H), 7.18-7.10 (m, 3H), 6.83-6.77 (m, 1H), 6.42 (d, J = 2.5 Hz,
1H), 5.79 (d, J = 7.7 Hz, 1H), 4.34 (d, J = 12.5 Hz, 1H), 4.23 (dd, J = 6.0, 2.7 Hz, 1H), 3.89-3.75
(m, 1H), 3.70-3.62 (m, 1H), 3.38 (dd, J = 10.8, 6.3 Hz, 1H), 3.32 (dd, J = 13.5, 2.7 Hz, 1H), 3.24
(d, J = 12.5 Hz, 1H), 2.85-2.74 (m, 1H), 2.76 (dd, J = 13.5, 6.0 Hz, 1H), 2.64-2.50 (m, 1H), 2.14-
2.04 (m, 2H).

13C NMR (CDCls 8, ppm): 179.66, 177.45, 170.82, 140.68, 134.67, 133.75, 133.35, 133.02,
132.99, 132.85, 132.23, 132.12, 131.67, 130.57, 129.67, 129.54, 128.66, 128.62, 128.39, 126.75,
126.51, 126.18, 126.05, 125.15, 125.12, 124.77, 123.79, 71.25, 69.20, 62.93, 58.18, 38.02,
30.54, 22.89.

S9



2. Figure S1. The characteristic signals of the Hg-protons in the *H NMR spectra for (S,R)- and
(S,S)-4a complexes
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4. 3C NMR spectrum of 2'
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5. Atom numeration and signal assignment in the NMR spectra of 3'

19_C1

IH NMR (CDCls 8, ppm): 8.88 (d, 3J = 2.1 Hz, 1H (H-21)), 8.07 (d, 2] = 9.3 Hz, 1H (H-8)), 7.80
(dd, 2 = 8.2 Hz, 3] = 2.1 Hz, 1H (H-17)), 7.54-7.43 (m, 3H (H-24,25,26)), 7.35 (d, 2J = 8.1 Hz,
1H (H-18)), 7.25-7.15 (m, 1H (H-27)), 7.12 (dd, 2] = 9.3 Hz, %) = 2.6 Hz, 1H (H-7)), 7.07-6.96
(m, 1H (H-23)), 6.78 (d, 3 = 2.6 Hz, 1H (H-5)), 5.64 (d, 2] = 1.2 Hz, 1H (H-28)), 4.24 (d, 2 =
12.5 Hz, 1H (H-15)), 4.16 (d, 2] = 1.2 Hz, 1H (H-28)), 3.75-3.62 (m, 1H (H-13)), 3.57 (dd, J =
10.3 Hz, J = 6.3 Hz, 1H (H-14)), 3.37 (dd, 3] = 11.1, %] = 5.7 Hz, 1H (H-11)), 3.14 (d, 2 = 12.5
Hz, 1H (H-15)), 2.72-2.51 (m, 2H (H-12)), 2.27-2.17 (m, 1H (H-13)), 2.11-2.02 (m, 1H (H-14)).

13C NMR (CDCls 8, ppm): 179.99 (C-10), 170.26 (C-1), 168.65 (C-3), 146.63 (C-2), 141.78 (C-
9), 135.14 (C-16), 134.45 (C-22), 133.59, 133.55 (C-19,20,21), 133.21 (C-7), 132.95 (C-5),
131.20 (C-18), 130.62 (C-25), 129.90 (C-17), 129.4-127.3 (C-23,24,26,27), 128.20 (C-6), 125.93
(C-4), 124.08 (C-8), 115.76 (C-28), 71.54 (C-11), 62.93 (C-15), 58.62 (C-14), 30.94 (C-12),
23.95 (C-13).
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6. *H NMR spectrum of 3'
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7. 3C NMR spectrum of 3'
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8. HSQC spectrum of 3"
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9. HMBC spectrum of 3*
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10. Atom numeration and signal assignment in the NMR spectra of 4a

(S,R)-4a:

'H NMR (CDCls 8, ppm): 8.23 (d, 3J = 8.7Hz, 1H (H-8)), 8.10-8.04 (m, 2H (H-17,21)), 7.49-
7.41 (m, 2H (H-24,26)), 7.38-7.27 (m, 5H (H-18,20,25,30,34)), 7.23-7.19 (m, 2H (H-19,27)),
7.18-7.13 (m, 1H (H-7)), 7.02-6.96 (m, 2H (H-31,33)), 6.66-6.61 (m, 1H (H-6)), 6.56 (dd, 3] =
8.2,%=1.5, 1H (H-5)), 6.50 (m, 1H (H-23)), 4.45 (d, 2J = 12.6, 1H (H-15)), 4.26 (dd, 3 = 6.0, %]
= 2.5, 1H (H-2)), 3.74-3.67 (m, 1H (H-13)), 3.61 (d, 2J = 12.6 Hz, 1H (H-15)), 3.64-3.57 (m, 1H
(H-14)), 3.46 (dd, J = 10.5, J = 6.5, 1H (H-11)), 3.23 (dd, 2J = 13.3, 3] = 2.5, 1H (H-28)), 2.94-
2.85 (m, 1H (H-12)), 2.87 (dd, 2J = 13.3 Hz, 3] = 6.0 Hz, 1H (H-28)), 2.56-2.43 (m, 1H (H-12)),
2.25 (s, 3H (H-35)), 2.12-1.97 (m, 2H (H-13,14)).

13C NMR (CDCls 8, ppm): 180.59 (C-10), 178.40 (C-1), 171.76 (C-3), 142.92 (C-9), 137.46 (C-
32), 133.99 (C-16), 133.41 (C-5), 133.39 (C-22), 132.50 (C-7), 132.18 (C-29), 132.04 (C-18,20),
131.74 (C-17,21), 129.97 (C-31,33), 129.88 (C-25), 129.00 (C-24,26), 128.98 (C-19), 128.93 (C-
30,34), 127.53 (C-23), 126.85, 126.35 (C-4), 123.86 (C-8), 120.68 (C-6), 70.67 (C-11), 69.54
(C-2), 63.43 (C-15), 57.30 (C-14), 39.43 (C-28), 30.87 (C-12), 23.32 (C-13), 21.11 (C-35).

(S,9)-4a:

IH NMR (CDCls 8, ppm): 8.52 (d, 3] = 8.7 Hz, 1H (H-8)), 7.91-7.85 (m, 2H (H-17,21)), 7.49-
7.24 (m, 9H (H-7,18,19,20,24,25,26,30,34)), 7.19-7.12 (m, 1H (H-27)), 6.93-6.87 (m, 2H (H-
31,33)), 6.71-6.64 (m, 3H (H-5,6,23)), 4.80 (d, 2J = 13.3 Hz, 1H (H-15)), 4.18 (dd, %J = 6.7 Hz, %)
= 2.9 Hz, 1H (H-2)), 4.15-4.05 (m, 1H (H-14)), 3.86 (d, 2 = 13.3 Hz, 1H (H-15)), 3.65 (dd, J =
9.9 Hz, J = 4.0 Hz, 1H (H-11)), 3.18 (dd, 2J = 13.5 Hz, 3] = 2.9 Hz, 1H (H-28)), 3.00 (dd, 2J =
13.5 Hz, 3] = 6.7 Hz, 1H (H-28)), 2.66-2.52 (m, 2H (H-12,14), 2.26-2.19 (m, 1H (H-13)), 2.19 (s,
3H (H-35)), 2.08-1.95 (m, 1H (H-13)), 1.88-1.77 (m, 1H (H-12)).

13C NMR (CDCls 3, ppm): 182.46 (C-10), 178.60 (C-1), 172.43 (C-3), 143.26, 137.24 (C-32),
134.24, 133.77 (C-5), 132.73, 132.25, 132.02, 131.95 (C-30,34), 131.49, 129.80 (C-31,33),
129.58, 129.25 (C-17,21), 129.18, 129.09, 128.64 (C-29), 128.09 (C-23), 126.68 (C-27), 125.78
(C-4), 124.06 (C-8), 120.75, 69.74 (C-2), 68.66 (C-11), 61.68 (C-15), 57.50 (C-14), 40.08 (C-
28), 30.72 (C-13), 23.54 (C-12), 21.07 (C-35).
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11. *H NMR spectrum of (S,R)-4a
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12. C NMR spectrum of (S,R)-4a

1T~
e —

L8°0€ —

£v'6E —

0g'L5
£H'E9~

569
(9°0L V

89°021
98'€21 A
SE£'92T
S8'921
€521
€6'82T |
86'8T 4|
00621~
88'621 b
16'62T \m
bl 1ET
vO'ZeT I
81°2€7
oszeT 4
65°€ET
THEET
66°€ET -
9bL€T
26°ThT

9L TLT —
0F'8LT ~
65°08T V
mm.owﬁ

80 70 60 50 40 30 20 10

90

170 150 130 110
5, ppm

190

210

89°0CT —

98°€7T —

seozr
§8'971 —
€521~

£6'8¢T
86'8CT W
00°6CT
88'6CT ~_
£6'6CT

PLTET~
PO'TET ~C
81'2ET
05°zeT

mm.mmﬁ
Ty'eet 7
66'€ET —

OP'LET —

6T —

141 139 137 135 133 131 129 127 125 123 121
S, ppm
S20

143



13. HSQC spectrum of (S,R)-4a
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14. HMBC spectrum of (S,R)-4a
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15. 'H NMR spectrum of (S,S)-4a
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16. 3C NMR spectrum of (S,S)-4a
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17. HSQC spectrum of (S,S)-4a
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18. HMBC spectrum of (S,S)-4a
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19. Atom numeration and signal assignment in the NMR spectra of 4b

18

(S,R)-4b:

IH NMR (CDCls 8, ppm): 8.20 (dd, 3J = 8.6 Hz, 4 = 0.8 Hz, 1H (H-8)), 8.08-8.03 (m, 2H (H-
17,21)), 7.50-7.44 (m, 2H (H-24,26)), 7.38-7.28 (m, 5H (H-18,20,25,30,34)), 7.27-7.12 (m, 5H
(H-7,19,23,31,33)), 6.71-6.61 (m, 2H (H-6,27)), 6.57 (dd, 3 =8.3 Hz, 4 = 1.7 Hz, 1H (H-5)),
4.41 (d, 20 =12.7 Hz, 1H (H-15)), 4.25 (dd, 3] = 6.6 Hz, %] = 2.8 Hz, 1H (H-2)), 3.70-3.51 (m,
3H (H-13,14,15)), 3.45 (dd, 3J=10.6 Hz, 3J=6.4 Hz, 1H (H-11)), 3.22 (dd, %) =13.2 Hz,
3)=2.8 Hz, 1H (H-28)), 2.96 (dd, 2J = 13.2 Hz, %) = 6.3 Hz, 1H (H-28)), 2.90-2.80 (m, 1H (H-
12)), 2.56-2.44 (m, 1H (H-12)), 2.10-1.97 (m, 2H (H-13,14)).

13C NMR (CDCls 8, ppm): 180.50 (C-10), 178.00 (C-1), 171.86 (C-3), 142.88 (C-9), 134.81 (C-
29), 133.85 (C-22), 133.43 (C-5), 133.34 (C-16), 132.63 (C-7), 132.48 (C-30,34), 132.22 (C-
31,33), 131.65 (C-17,21), 130.00 (C-24), 129.11 (C-26), 129.06 (C-25), 128.97 (C-19), 128.92
(C-18,20), 127.41 (C-27), 126.85 (C-23), 126.23 (C-4), 123.83 (C-8), 121.15 (C-32), 120.75 (C-
6), 70.61 (C-11), 69.05 (C-2), 63.45 (C-15), 57.26 (C-14), 38.68 (C-28), 30.84 (C-12), 23.34 (C-
13).

(S,S)-4b:
IH NMR (CDCls 8, ppm): 8.48 (d, %) = 8.6 Hz, 1H), 7.86 (m, 2H), 7.49-7.39 (m, 6H), 7.23-7.12
(m, 7H), 6.70-6.84 (m, 2H), 4.66 (d, 2] = 13.3 Hz, 1H), 4.16-4.06 (m, 3H), 3.76 (d, J = 13.3 Hz,

1H), 3.66 (dd, J=9.9, 4.0 Hz, 1H), 3.11 (dd, J = 13.5, 3.5 Hz, 1H), 3.04 (dd, J = 13.3, 7.1 Hz,
1H), 2.65-2.52 (m, 2H), 2.26-2.17 (m, 1H), 1.88-1.80 (m, 1H).
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20. *H NMR spectrum of (S,R)-4b
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21. 3C NMR spectrum of (S,R)-4b
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22. HSQC spectrum of (S,R)-4b
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23. HMBC spectrum of (S,R)-4b
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24. 'H NMR spectrum of (S,S)-4b

Le'l

N vye|

L0}
¥0'L

AN

Sl
ole

00°L 1

80°¢

€0’}
ﬁ%ﬁo‘
(A

60°¢

Lo |

Mmeoé

-1

S, ppm

13 12 1 10

14

SO} ¢

3.4

1.9

2.2

2.5

2.8

3.1

S, ppm

4.6 4.3 4.0 3.7

4.9

-6.9

AT

Froz

%roé

78 77_76 75 74 73 72 71 70 69 68 67
3, ppm
S32

7.9

83 82 81 80

8.4

8.5



25. Atom numeration and signal assignment in the NMR spectra of 4c

18

17

(S,R)-4c:

IH NMR (CDCl3 5, ppm): 8.23 (dd, 3 = 8.7 Hz, 4] = 0.7 Hz, 1H (H-8)), 8.05 (m, 2H (H-17,21)),
7.55 (dd, 31 =7.9 Hz, 4= 1.4 Hz, 1H (H-31)), 7.51-7.43 (m, 2H (H-19,26)), 7.39-7.31 (m, 3H
(H-18,20,24)), 7.25-7.18 (m, 3H (H-25,27,34)), 7.18-7.14 (m, 1H (H-7)), 7.14-7.09 (m, 1H (H-
33)), 7.03-6.99 (m, 1H (H-32)), 6.76 (d, %) = 7.7 Hz, 1H (H-23)), 6.68-6.62 (m, 1H (H-6)), 6.60
(dd, 3] = 8.3 Hz, 4 = 1.9 Hz, 1H (H-5)), 4.43 (d, 2 = 12.7 Hz, 1H (H-15)), 4.36 (dd, 3] = 5.9 Hz,
3 = 3.1 Hz, 1H (H-2)), 3.76-3.65 (m, 1H (H-13)), 3.59 (d, 2) = 12.7 Hz, 1H (H-15)), 3.60-3.54
(m, 1H (H-14)), 3.45 (dd, 3J=105 Hz, % = 6.6 Hz, 1H (H-11)), 3.31 (dd, 2J = 12.9 Hz,
3J=3.1 Hz, 1H (H-28)), 3.02-2.91 (m, 1H (H-12)), 2.93 (dd, % = 12.9, 3J = 5.9 Hz, 1H (H-28)),
2.58-2.46 (m, 1H (H-12)), 2.12-1.97 (m, 2H (H-13,14)).

13C NMR (CDCls 8, ppm): 180.56 (C-10), 178.19 (C-1), 172.14 (C-3), 143.10 (C-9), 137.04 (C-
29), 133.96 (C-16), 133.55 (C-5), 133.35 (C-22), 133.19 (C-31), 132.70 (C-7), 131.75 (C-17,21),
130.01 (C-27), 129.23 (C-26), 129.13 (C-34), 129.06 (C-18,20), 129.03 (C-19), 128.99 (C-24),
128.12 (C-33), 127.74 (C-32), 127.52 (C-23), 126.87 (C-25), 126.38 (C-4), 124.55 (C-30),
123.91 (C-8), 120.75 (C-6), 70.76 (C-11), 68.67 (C-2), 63.45 (C-15), 57.34 (C-14), 36.72 (C-28),
31.06 (C-12), 23.55 (C-13).

(S,S)-4c:

IH NMR (CDCls 3, ppm): 8.49 (dd, 3] = 8.7 Hz, “J = 0.8 Hz, 1H (H-8)), 7.80-7.76 (m, 2H (H-
17,21)), 7.49-7.38 (m, 7H), 7.36-7.30 (m, 1H), 7.29-7.25 (m, 1H), 7.21 (dd, %) =7.8 Hz,
4=1.6Hz, 1H), 7.18-7.13 (m, 1H), 7.01 (m, 1H), 6.96-6.91 (m, 1H (H-19)), 6.84 (d,
3)=7.3 Hz, 1H), 6.72 (dd, %) = 8.3 Hz, %) = 1.9 Hz, 1H (H-5)), 6.69 (dd, 3J = 6.5 Hz, 4 = 1.1 Hz,
1H (H-6)), 4.87 (d, %) = 13.4 Hz, 1H (H-15)), 4.24 (dd, %] = 6.2, 3.7 Hz, 1H (H-2)), 4.05-3.96 (m,
1H), 3.91 (d, 2 =13.4Hz, 1H (H-15)), 3.66 (dd, 3 =9.9, 40Hz, 1H (H-11)), 3.23 (dd,
2 = 13.3 Hz, 3 = 3.7 Hz, 1H (H-28)), 3.06 (dd, 2J = 13.3 Hz, 3] = 6.3 Hz, 1H (H-28)), 2.63-2.48
(m, 2H), 2.22-2.13 (m, 1H), 2.00-1.89 (m, 1H), 1.84-1.73 (m, 1H).

13C NMR (CDCls 3, ppm): 182.43 (C-10), 178.24 (C-1), 172.58 (C-3), 143.45, 136.81 (C-29),
134.08 (C-5), 133.95, 133.14, 132.95, 132.81, 132.13 (C-17,21), 129.89, 129.87, 129.24, 129.18,
128.84, 128.33, 128.00, 127.61, 126.81, 125.90, 124.91, 124.03 (C-8), 120.87 (C-6), 68.98 (C-
2,11), 61.92 (C-15), 57.40, 37.69 (C-28), 31.02, 29.85, 23.68.
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26. 'H NMR spectrum of (S,R)-4c
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27. 3C NMR spectrum of (S,R)-4c
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28. HSQC spectrum of (S,R)-4c
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29. HMBC spectrum of (S,R)-4c
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30. 'H NMR spectrum of (S,S)-4c

N

ER—

601
LAl
0Ll
eTe

oo'L
bl
%m.o

=00°)

R ST BT O R

SO NM-oodN
~NO+-+~ v+~ q

0.0
T
; <

2.0 1.0

3.0
T
N
o

4.0

5.0

[es70
foos

6.0
S, ppm

7.0

8.0

i1

9.0

Fe60
foo't

bo

10.5

12.0

foo's

13.5

1.9

2.2

2.5

2.8

3.1

3.4

3.7

4.0

4.3

4.6

4.9

Mz

5, ppm

e

foors |
fsos |
v

Fm.f

84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 6.7
3, ppm
S38

8.5



31. 3C NMR spectrum of (S,S)-4c
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32. HSQC spectrum of (S,S)-4c
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33. HMBC spectrum of (S,S)-4c
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35. Atom numeration and signal assignment in the NMR spectra of 4d

IH NMR (CDCls 8, ppm): 8.49-8.43 (m, 1H (H-37)), 8.29 (dd, %] = 8.7 Hz, *J = 1.0 Hz, 1H (H-
8)), 8.11-8.07 (m, 2H (H-17,21)), 7.88-7.80 (m, 2H (H-30,34)), 7.73-7.68 (m, 1H (H-32)), 7.52-
7.46 (M, 2H (H-35,36)), 7.39-7.33 (M, 3H (H-18,20,24)), 7.29-7.13 (m, 5H (H-7,19,23,25,31)),
6.86-6.80 (m, 1H (H-26)), 6.62 (ddd, 3] = 8.1 Hz, 3J = 7.0 Hz, %) = 1.2 Hz, 1H (H-6)), 6.50 (dd,
3] =8.2 Hz, 4 = 1.6 Hz, 1H (H-5)), 6.00-5.95 (m, 1H (H-27)), 4.48 (d, 2J = 12.7 Hz, 1H (H-15)),
4.25 (dd, %) = 6.2 Hz, 3 = 2.7 Hz, 1H (H-2)), 3.83-3.70 (m, 1H (H-13)), 3.69-3.61 (m, 2H (H-
14,15)), 3.49 (dd, J = 10.6 Hz, J = 6.4 Hz, 1H (H-11)), 3.34 (dd, 2J = 13.3 Hz, 3 = 2.7 Hz, 1H
(H-28)), 2.95-2.85 (m, 1H (H-12)), 2.83 (dd, 2J = 13.3 Hz, 3] = 6.2 Hz, 1H (H-28)), 2.56-2.44
(m, 1H (H-12)), 2.14-1.97 (m, 2H (H-13,14)).

13C NMR (CDCls 8, ppm): 180.62 (C-10), 178.34 (C-1), 171.77 (C-3), 143.01 (C-9), 134.22 (C-
33), 133.71 (C-38), 133.58 (C-22), 133.41 (C-5), 132.52 (C-7), 132.43 (C-29), 131.97, (C-34),
131.74 (C-17,21), 129.72 (C-23 or 25), 128.98 (C-19), 128.94 (C-18,20), 128.87 (C-32), 128.78
(C-30), 128.77 (C-24), 128.61 (C-26), 127.32 (C-27), 127.14, (C-36), 126.64 (C-23 or 25),
126.46 (C-35), 126.26 (C-4), 125.72 (C-31), 125.38 (C-37), 123.85 (C-8), 120.65 (C-6) 70.66
(C-11), 69.42 (C-2), 63.47 (C-15), 57.36 (C-14), 38.59 (C-28), 30.90 (C-12), 23.46 (C-13).
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36. *H NMR spectrum of (S,R)-4d
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37. 13C NMR spectrum of (S,R)-4d
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38. HSQC spectrum of (S,R)-4d
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39. HMBC spectrum of (S,R)-4d
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40. COSY spectrum of (S,R)-4d
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41. NOESY spectrum of (S,R)-4d
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42. Atom numeration and signal assignment in the NMR spectra of 4'a

(S,R)-4'a;

IH NMR (CDCls 8, ppm): 8.95 (d, 4J = 2.0 Hz, 1H (H-21)), 8.16 (d, 3 = 9.3 Hz, 1H (H-8)), 7.76
(dd, 3J=8.2Hz, 4 =21Hz, 1H (H-17)), 7.48 (m, 2H (H-24,26)), 7.37-7.28 (m, 4H (H-
20,25,30,34)), 7.25-7.21 (m, 1H (H-27)), 7.12 (dd, 3J = 9.3 Hz, 4J = 2.6 Hz, 1H (H-7)), 6.98 (d,
3]=8.0 Hz, 2H (H-31,33)), 6.50 (d, 4J = 2.6 Hz, 1H (H-5)), 6.39 (d, 3 = 7.7 Hz, 1H (H-23)),
4.32 (d, 2J=12.5 Hz, 1H (H-15)), 4.24 (dd, 3] =5.9, 2.6 Hz, 1H (H-2)), 3.86-3.72 (m, 1H (H-
14)), 3.67-3.59 (m, 1H (H-13)), 3.36 (dd, 3] = 10.7, 6.4 Hz, 1H (H-11)), 3.24 (dd, 2 = 13.4, 3] =
2.6 Hz, 1H (H-28)), 3.23 (d, 2) = 12.5 Hz, 1H (H-15)), 2.82 (dd, % = 13.4, 5.9 Hz, 1H (H-28)),
2.86-2.79 (M, 1H (H-12)), 2.64-2.53 (m, 1H (H-12)), 2.25 (s, 3H (H-35)), 2.14-2.02 (m, 2H (H-
13,14)).

13C NMR (CDCls 8, ppm): 180.12 (C-10), 177.96 (C-1), 171.30 (C-3), 141.14 (C-9), 137.76 (C-
20), 135.13 (C-32), 133.84 (C-21), 133.49 (C-19), 133.34 (C-22), 133.03 (C-16), 132.59 (C-7),
132.19 (C-5,30,34), 131.95 (C-29), 131.06 (C-18), 130.33 (C-26), 130.05 (C-17,31,33), 129.37
(C-24), 129.27 (C-25), 127.29 (C-23), 127.25 (C-6), 126.92 (C-27), 125.62 (C-4), 124.29 (C-8),
71.80 (C-11), 69.86 (C-2), 63.42 (C-15), 58.67 (C-13), 39.58 (C-28), 31.05 (C-12), 23.25 (C-14),
21.13 (C-35).
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43. *H NMR spectrum of (S,R)-4'a
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44, 3C NMR spectrum of (S,R)-4'a
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45. HSQC spectrum of (S,R)-4'a
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46. HMBC spectrum of (S,R)-4'a
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47. COSY spectrum of (S,R)-4'a
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48. *H NMR spectrum of (S,R)-4'b
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49. 13C NMR spectrum of (S,R)-4'b
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50. *H NMR spectrum of (S,R)-4'c
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51. *C NMR spectrum of (S,R)-4'c
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52. 'H NMR spectrum of (S,R)-4'd
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53. 1*C NMR spectrum of (S,R)-4'd

68°CC —
¥5'0€—

08 —

81'85
€679 —
0C'69

STTL M

6L€2T
LLyTTA
[4A5T4%
ST°STT A
S0°92T
81°92T
15°927 4
S2°92T
6€'821
79'871 4
99°82T A
¥S°62T
L9'6TT f
LG0T —
L9°TET \W
[Agda g

€TCET _ﬁ
S8°TET

66°ZET
20°€ET
SEEET
SL'EET
L9°bET
89°0vT -

78041 —
S LLTA
99°641 ~=

T

0

10

90 80 70 60 50 40 30 20

170 150 130 110
5, ppm

190

210

6L°€CT —

LLYTT~
[AXTAEN
sTser

S0°9CT ~
81921
18°9¢T —
SL9C1

6£'82T ~
79'82T ~,
99°821

PS'6CT ~
£9'6CT

LS'0ET —

L9TET—
TUTET
€TTET—

S8TET
6621
20°geT
seeer/
creer

L9PET —

89°0vT —

140 139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124
5, ppm

141

S59



54. ESI-HRMS data for (S,R)-2"
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55. ESI-HRMS data for 3°
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56. ESI-HRMS data for (S,R)-4a

Intens.
x1051

1.51

1.0

0.51

0.0-

634.1671

355.3676

500

922.0120

1521.9750

1291.3083

+MS, 0.0-1.0min #(1-59)

2121.9398

2721.9035

1000

i

1500

" 2000

i [\ S N W
2500 m/'z

Intens .
x109]
1.5

1.0

051

634.1671

633.5028 || \634.5048

635.1697
i
il

636.1640

637.1654
i
i

+MS, 0.0-1.0min #(1-59)

638.1623

/N

639.1634

0.0

2000
1500
1000

500

634.1669

635.1702
]

636.1627

637.1657
A

|I
I
.II |

i\

C35H33N3NiO3S, M+nH ,634.17,

638.1600
.-"1"., 639.1633

" 634

S62

" ga7

" g38 " 839 " miz



Intens.
x105+

150;
125;
1,004
0751
0505
0255

0.00

1577.5019

n.h.‘:ll

622.0294

605.4894

laas |I.1..1..l . I“.lnlllnlml, Jn-l.]lll. )

634.1671

656.1490

672.1233

A

wl

bt b

580

600 620

640 660

+MS, 0.0-1.0min #(1-59)

685.4357 700.0599

680 700

m'z

Intens. |
x105]
0.8

0.6
0.4+
0.2

656.1490

657.1517
| |I I|I '.I
| "LESSB?Q? | '\\_65?.5?50

658.1458
il
|

fl 659.1473

i fl

J\, 659.5123

I A 660.1439

+MS, 0.0-1.0min #(1-59)

661.5348

083
10%
0.5
Oﬂé
0.5

C35H33N3NiIO3S, M+nH ,634.17,

280
2000
1500
1000
500

656.1488

657.1521

658.1447

650.1476

660.1420

C35H33N3NIO3S, M+nNa ,656.15)

661.1452

" 859

S63

" 860

" 661 " miz



57. ESI-HRMS data for (S,S)-4a
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58. ESI-HRMS data for (S,R)-4b
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59. ESI-HRMS data for (S,S)-4b
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61. ESI-HRMS data for (S,S)-4c
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62. ESI-HRMS data for (S,R)-4d
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63. ESI-HRMS data for (S,R)-4'a

Intens.

x105
1.0

0.8

0.6

0.4+

0.2+

338.3417
622.0287

0.0

l

500

dday

922.0103

1521.9711

1194.8142
da

s

185913034

2121.9333

+MS, 0.0-1.0min #(1-59)

2721.8948
2459.2646

al i

1000

2000

2500 mz

Intens.]
x104]

051

0.04

736.0488

738.0460

H 740.0438
|

739.0493 |
A

742.0418

+MS, 0.0-1.0min #(1-59)

743.0437  744.0390
f 1Y

2000
1500
1000

500

736.0500

738.0470

H 740.r0428

741.0459

742.0397

J
C35H30CI3N3NIO3S, M+nH ,736.05

7430429 7440871 745 0404
/ A "

S70

‘743" 744 745 miz



Intens.
x104

0.57

697.6561

700 720

738.0460

773.3539

760.0286

794.7203

R L

740 760 780 800 820

822.7517

LLLLL

+MS, 0.0-1.0min #(1-59)

876.7990|

850.7826

|

RN

m'z

I

JANBLATLL

860

ALARAL AU VWL

840

Intens ]
40004
3000
2000
10004

758.|0312
I

760.0286
|

762.0260

761.0313 ‘
| II|‘ I |
| | i |

759.9350
i | I | | "I il
N | AN N | S N .

764.5750

763.0279 764.0242 |||

+MS, 0.0-1.0min #(1-59)

7855777 166 6805
, )

II |\I
., k\;/\ _)’N’ [

1.8

1.0
0.54
0.0
-0.51
-1.07

C35H30CIBN3NIO3S, M+nH ,736.05)

25004
20004
15004
10004

500

758.0318
i

760.0290

h 762.0247

‘ 761.0323

0216
il |
It

763.0278 784,

A

C35H30CI3N3NiIO3S, M+nNa ,758.03

765.9248 766.0191 757 0224
/ P :

762 ‘ 764

S71

766



64. ESI-HRMS data for (S,R)-4'b
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65. ESI-HRMS data for (S,R)-4'c
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66. ESI-HRMS data for (S,R)-4'd
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