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NMR and MS data of compound 8
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Figure S01: 'H NMR spectrum of compound 8 in CDCl; at 298 K (500 MHz).
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Figure S02: '"H NMR spectrum (aromatic area) of compound 8 in CDCls at 298 K (500 MHz).
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Figure S03: 3C NMR spectrum of compound 8 in CDCl; at 298 K (126 MHz).
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Figure S04: 3C NMR DEPT spectrum of compound 8 in CDCl; at 298 K (126 MHz).



HAr Hay HAr’HAr' HAr'

100 °C

I AM 75 °C

| I M MH 50 °C

HAr HAr HAr’ HAr’ HAr’

(ppm)
Figure S05: 'H NMR spectrum (aromatic area) of compound 8 in C,D>Cly at different

temperatures.
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Figure S06: 'H-'"H COSY NMR spectrum (aromatic area) of compound 8 in CDCls.
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Figure S07: NOESY 'H NMR spectrum (useful area for assignement) of compound 8 in CDCls.

In compound 8, all aromatic protons of the three meso-aryl groups are well separated and the three
pairs of *J coupled protons were found at 7.51-7.31, 7.48-7.29 and 7.44-7.25 ppm (see Figure S06,
top right corner). In addition all methyl groups are also well separated. All beta-pyrrolic protons are
well separated: three AB systems (at 9.44-8.55, 8.23-8.21 and 8.19-8.16 ppm) and one singlet at
7.98 ppm. These beta-pyrrolic protons are close to methyl groups of the meso-aromatic substituents.
From the NOESY spectrum (Figure S07), it can be deduced that the pyrrolic proton at 7.98 ppm is
close to the methyl group at 2.41 ppm and the aromatic proton at 7.51 ppm. The pyrrolic protons at
8.16-8.19 ppm are also close to the methyl groups at 2.41 ppm and 2.28 ppm (corresponding to the
aromatic proton at 7.44 ppm).



Analysis Info

Analysis Name F10334SK.d

Method
Sample Name
Comment

Tune_pos_Mid.m
V8443

Acquisition Date

17/09/2021 11:28:07

Operator
Instrument

BDAL@DE
micrOTOF |1

Acquisition Parameter
Source Type ESI
lon Polarity

nla nla

Positive

Capillary 4500 V
n/a

nla n/a

Nebu

Dry Gas
Dry Heater

0.3 Bar
3.0 I/min
200 °C

lizer

Corona

n/a

0nA
n/a

APCI Heater 0°C

Intens.
x104

64

466.1108

‘ n“.h

537.3950

699.4095
Lt bbb

nm.u I

1099.5110
N
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Bruker Daltonics DataAnalysis 3.1
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Figure S08. HRMS of compound 8.
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Acquisition Parameter
Source Type

n/a

Scan Begin

Scan End

ESI

nla

50 m/z
3000 m/z

lon Polarity
n/a
n/a
n/a
n/a

Positive
n/a
n/a
n/a
n/a

Set Corrector Fill
n/a

n/a

Set Reflector

Set Flight Tube
Set Detector TOF

509V
n/a

n/a
1800.0 V
8600.0 V
2008.9 V

Intens.

15007

10007

5007

0

1098.51081099.5110

1100.5112

1101.5073
1102.5030

1103.5036

+MS, 0.9-1.0min #54-57|

1500

1000

5007

1+
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1099.5138

1+
1100.5112
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11015115
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+
.5095

C76H72N4Ni, 1098.5105|

1094

1096

1098 1100

1102

1104

1106

1108

1110 miz

Meas. m/z # lon Formula
1098.510785 1 C76H72N4Ni

m/z err [ppm] Mean err [ppm] rdb N-Rule e~ Conf mSigma Std| Std Mean m/z Std | VarNorm Std m/z Diff Std Comb Dev
1098.510493 -0.3 932.8 43.0 ok odd 743 46.9 n.a. na. n.a. na.

Figure S09. HRMS of compound 8 (top: experimental MS, bottom: simulation)



Analytical chiral HPLC separation for compound 8

* The sample is dissolved in dichloromethane, injected on the chiral column, and detected with a UV
detector at 254 nm and a circular dichroism detector at 254 nm. The flow-rate is | mL/min.

Column Mobile Phase t1 k1 t2 k2| a | Rs

Heptane / dichloromethane

(S,5)-Whelk-O1 (80/20)

5.52(+)0.87 | 8.27 (-)|1.80|2.06| 6.34

DADI E, Sig=254,4 Ref=off

—_

mAU
v
I - =)

(S,5)-Whelk-01

5.
Heptane / dichloromethane (80/20) K

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12

Time [min]
ADC1 A, CD 254 nm
514
501
—
< 48
T 47
461
A5
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12
Time [min]
RT [min] Area Area% Capacity Factor | Enantioselectivity | Resolution (USP)
5.52 147 53.22 0.87
8.27 129 46.78 1.80 2.06 6.34
Sum 276 100.00

One injection was done on (S,S)-Whelk-O1 (250 x 10 mm), with hexane / dichloromethane (80/20)
as mobile phase, flow-rate = 5 mL/min and UV detection at 254 nm, to obtain an enantio-enriched
solution of the second eluted enantiomer in the mobile phase.



Kinetic of enantiomerisation of compound 8

An enantio-enriched solution in the second eluted enantiomer of compound 8 is thermostated at 25°C
in the mixture heptane / dichloromethane (80/20). 10 pL are taken and then injected on (S,S)-Whelk-
O1 (80:20 heptane / dichloromethane, 1 mL/min, UV 254 nm). The percentage decrease of the second
eluted enantiomer is monitored.

Time (min)| % second eluted enantiomer In ((%t-50%)/(%(t=0)-50%))
0.00 89.953 0.00000
11.45 78.705 -0.33063
22.97 69.134 -0.73624
34.50 62.851 -1.13428
46.05 59.031 -1.48704
57.58 56.402 -1.83109

Time (minutes)

N 10 20 30 40 50 60

02~ y =-0.032295x + 0.008856
S 04 ° R2 = 0.999047
;l*-o.a .
g-o.s .
S
g-mz ] ’
244

16

1.8

K enantiomerisation = 2.69.10 571 (25°C, heptane / dichloromethane 80:20)
AG” = 93.4 kJ.mol'! (25°C, heptane / dichloromethane 80:20)
ti2 = 21 minutes (25°C, heptane / dichloromethane 80:20)



NMR data of compound 11
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Figure S12: 3C NMR spectrum of compound 11 in CDCl; at 298 K (126 MHz).
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Figure S13: 3C NMR DEPT spectrum of compound 11 in CDCl; at 298 K (126 MHz).
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Analysis Info

Analysis Name F15685SK.d Acquisition Date 10/16/2023 3:07:24 PM
Method Tune_pos_Mid.m Operator BDAL@DE
Sample Name VS453 Instrument micrOTOF ||

Acquisition Parameter
Source Type ESI Capillary 4500 V Nebulizer 0.3 Bar Set Hexapole RF 330.0 Vpp
lon Polarity Positive Dry Heater 200 °C Dry Gas 3.0 I/min Set Capillary Exit 150.0 V

Intens.q +MS, 0.1-0.8min #5-45|
x109 14
1200.5565

0.8

0.6

0.4

0.2 "
381.2980

600.2815

849.4029
0.0 Ll L N e Sl oy . — .
500 1000 1500 2000 2500 miz

Figure S14. HRMS of compound 11 (the peak at 2400 corresponds to the assembly of a neutral
molecule with the cationic molecule, at 600 the doubly charged molecule and at 1245 the addition
of formate).

Acquisition Parameter Set Corrector Fill 482V
Source Type ESI lon Polarity Positive n/a n/a
n/a n/a n/a n/a n/a n/a
Scan Begin 50 m/z n/a n/a Set Reflector 1800.0 V
Scan End 3000 m/z n/a n/a Set Flight Tube 8600.0 V
n/a n/a Set Detector TOF 20216V
Intens | +MS, 0.1-0.8min #5-45
x1 057 1+ 1+
1200.5565 1501 5603 1+
0.84 1202,5595
1+
067 12035599
8 1+
04 12045601 14
0.2 A 12055608 1,0 0o
x?o@r 1+ CaaH7sNaNi, 1200.5574
3 1+
10 12005574 101 5607 1+
0.84 1202.5588
g 1+
06 1203.5589
0.4 1+
12045587 1+ 1
0.2+
/\ 12055591 1,0 o
0.0 T y y T T T T T T
1198 1200 1202 1204 1206 1208 1210 1212 m/z
Meas. m/z # lon Formula m/z err [ppm] Mean err [ppm] rdb N-Rule e~ Conf mSigma Std | Std Mean m/z Std | VarNorm Std m/z Diff Std Comb Dev
1200.556530 1 C84H78N4Ni 1200.557443 0.8 0.5 48.0 ok odd 19.2 13.9 na. na. na. na.

Figure S15. HRMS of compound 11 (top: experimental MS, bottom: simulation)



Analytical chiral HPLC separation for compound 11

* The sample is dissolved in dichloromethane, injected on the chiral column, and detected with a UV
detector at 254 nm and a circular dichroism detector at 254 nm. The flow-rate is 1 mL/min.

Column Mobile Phase t1 k1 t2 k2| a | Rs

(S.5)-Whelk-01| Heptane/ (‘élg/hzl(‘)’;"methane 6.25 (-)| 1.12|8.40 (+)|1.85] 1.65| 5.15

DADI E Sie=254 4 Ref=off

40 (5,5)-Whelk-01
X nA® 399
30 Heptane / dichloromethane 6-# -
(80/20)

mAU
~J
(=]

0

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12
Time [min]

ADCI A, CD 254 nm

50
47.54
454
42,54
404
37.54
35

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12

Time [min]

mAU

RT [min] Area Area% Capacity Factor | Enantioselectivity | Resolution (USP)
6.25 575 49.14 1.12
8.40 595 50.86 1.85 1.65 5.15
Sum 1170 100.00
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Preparative separation for compound 11

» Sample preparation: About 7.2 mg of compound 11 are dissolved in 1.8 mL of a mixture of
dichloromethane and hexane (50/50).

» Chromatographic conditions: (S,5)-Whelk-O1 (250 x 10 mm), hexane / dichloromethane (80/20) as
mobile phase, flow-rate = 5 mL/min, UV detection at 254 nm.
* Injections (stacked): 18 times 100 pL, every 9 minutes.

* First fraction: 1.6 mg of the first eluted enantiomer with ee > 97.5 %

601
50
40+
30
20+
104

mAU

DADI1 E, Sig=254,4 Ref=off

(S,5)-Whelk-01 ")
Heptane / dichloromethane b
(80/20)
\
~~ o
15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12
Time [min]
RT [min] Area Area%
6.26 792 98.95
8.42 8 1.05
Sum 800 100.00

* Second fraction: 1.7 mg of the second eluted enantiomer with ee > 99.5 %

mAU

mAU

501 (5,5)-Whelk-01 319
404 Heptane / dichloromethane &
30 (80/20)
20
10+ 9
1)
0 NS b,
0 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12
Time [min]
RT [min] Area Area%
6.23 1 0.06
8.42 979 99.94
Sum 979 100.00
Intermediate: 3.9 mg
DADI1 E, Sig=254,4 Ref=off
40 (S,5)-Whelk-01
30+ Heptane / dichloromethane
ol (80/20)
10+ 1({5 R
) AL M
0 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12

DADL1 E, Sig=254,4 Ref=off

Time [min]
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Electronic Circular Dichroism - compound 11

ECD and UV spectra were measured on a JASCO J-815 spectrometer equipped with a JASCO Peltier
cell holder PTC-423 to maintain the temperature at 25.0 £ 0.2°C. A CD quartz cell of 1 mm of optical
pathlength was used. The CD spectrometer was purged with nitrogen before recording each spectrum,
which was baseline subtracted.

The baseline was always measured for the same solvent and in the same cell as the samples.

The spectra are presented without smoothing and further data processing.

Compound 11, first eluted on (S,S)-Whelk-O1: green solid line, concentration = 0.073 mmol.L! in
dichloromethane.

Compound 11, second eluted on (S,S)-Whelk-O1: red dotted line, concentration = 0.076 mmol.L! in
dichloromethane.

Acquisition parameters: 0.1 nm as intervals, scanning speed 50 nm/min, band width 2 nm, and 3
accumulations per sample.

200 —

Ag (L.mol-!.cm™)

220 400 600 800
Wavelength [nm]
230000
E
S _
'S
£ 100000—
=)
3 _
0 | ] T
220 400 600 800
Wavelength [nm]
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NMR and MS data of compound 12

Chemical Formula: C35Hs1BF,No
Molecular Weight: 518,37
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Figure S16: '"H NMR spectrum of compound 12 in CDCls at 298 K (500 MHz).
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Figure S17: '"H NMR spectrum (aromatic area) of compound 12 in CDCl3 at 298 K (500 MHz).
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Figure S18: 3C NMR spectrum of compound 12 in CDCl; at 298 K (126 MHz).
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Figure S19: 3C NMR DEPT spectrum of compound 12 in CDCl; at 298 K (126 MHz).
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Acquisition Parameter

Source Type ESI Capillary 4500 V Nebulizer 0.3 Bar Set Hexapole RF 330.0 Vpp
lon Polarity Positive Dry Heater 200 °C Dry Gas 3.0 I/min Set Capillary Exit 150.0 V
Intens. +MS, 0.0-0.2min #2-14|
x104 1+
557.1403
1.5
1.0
1+
764.5722
1+ .
375.1978 1075.3152
0.5
1+
1577.5178
1417.6478
ool dudbi iy bt v i j

500 1000 1500 2000 2500 miz

Figure S20: HRMS (ESI positive) of compound 12. (The "molecular peak" at 557.14 correspond to

Compound 12 + K).

Acquisition Parameter Set Corrector Fill 482V
Source Type ESI lon Polarity Positive n/a n/a
n/a n/a n/a n/a n/a n/a
Scan Begin 50 m/z n/a n/a Set Reflector 1800.0 V
Scan End 3000 m/z n/a n/a Set Flight Tube 8600.0 V
n/a n/a Set Detector TOF 2021.6 V
Intens. +MS, 0.0-0.2min #2-14]
x104 1+
1 557.1403
1.5
1.04 1+
558.1430
0.5 556.1431 1+
: 559.1416 1+
560.1403
x?o(“t 1+ CasH21BF2KNg, 557.1397
2.0 557.1403
1.54
1.09 1+
1+ 558.1432 .
] 556.1434 ¥
05 559.1423 1+
00 560.1434
’ 555 556 557 558 559 560 561 562 563 miz
Meas. m/z #lon Formula m/z err [ppm] Mean err [ppm] rdb N-Rule e~ Conf mSigma Std | Std Mean m/z Std | VarNorm Std m/z Diff Std Comb Dev
557.140271 1 C35H21BF2KN2 557.139744 0.1 12255 ok even 52 81 n.a. n.a. n.a. n.a.

Figure S21. HRMS of compound 12 (top: experimental MS, bottom: simulation)
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Analytical chiral HPLC separation for compound 12

* The sample is dissolved in dichloromethane, injected on the chiral column, and detected with a UV
detector at 254 nm and a circular dichroism detector at 254 nm. The flow-rate is 1 mL/min.

mAU

mAU

Column Mobile Phase t1 k1 t2 k2 | o | Rs
. Heptane / 2-PrOH /
Chiralpak 1G dichloromethane (80/10/10) 8.42(-)|1.85]9.55(+)|2.24]1.21|2.74

DADI1 E, Sig=254,4 Ref~off

150- Chiralpak IG 9.5‘,‘1
Heptane / 2-PrOH /dichloromethane
L (80/10/10)
50+
0 .
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12
Time [min]
ADCI A, CD 254 nm
1204
100-
80-
60-
40-
204
0_
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12
Time [min]
RT [min] Area Area% Capacity Factor | Enantioselectivity | Resolution (USP)
8.42 2481 49.71 1.85
9.55 2510 50.29 2.24 1.21 2.74
Sum 4991 100.00
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Preparative separation for compound 12

» Sample preparation: About 4.9 mg of compound VS458 are dissolved in 3.5 mL of a mixture of
dichloromethane and hexane (70/30).

* Chromatographic conditions: Chiralpak IG (250 x 10 mm), hexane / 2-PrOH / dichloromethane
(80/10/10) as mobile phase, flow-rate = 5 mL/min, UV detection at 254 nm.
* Injections (stacked): 43 times 80 pL, every 3 minutes.

* First fraction: 1.5 mg of the first eluted enantiomer with ee > 99.5 %
DADI1 E, Sig=254,4 Ref=off

80
e
60 . 8
Chiralpak 1G
% 40 Heptane / 2-PrOH /dichloromethane
. (80/10/10)
0 —y™
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12
Time [min]
RT [min] Area Area%
8.41 1123 100.00
Sum 1123 100.00

* Second fraction: 1.7 mg of the second eluted enantiomer with ee > 99.5 %

DADI E, Sig=254,4 Ref=off

50
b)
40- 9%
o 304 Chiralpak 1G
é 20| Heptane /2-PrOH /dichloromethane
i 80/10/10
10 (80/10/10) "
v = A
0 05 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12
Time [min
RT [min] Area Area%
8.39 1 0.15
9.53 765 99.85
Sum 766 100.00
Intermediate: 1.2 mg
" DADI E, Sig=254,4 Ref=off
6
15 X %-39 9_5\
Chiralpak 1G
o 10y Heptane /2 -PrOH /dichloromethane
FI (80/10/10)

0 ,\__V\ e
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12
Time [min]

20



Electronic Circular Dichroism - compound 12

ECD and UV spectra were measured on a JASCO J-815 spectrometer equipped with a JASCO Peltier
cell holder PTC-423 to maintain the temperature at 25.0 £ 0.2°C. A CD quartz cell of 1 mm of optical
pathlength was used. The CD spectrometer was purged with nitrogen before recording each spectrum,
which was baseline subtracted.

The baseline was always measured for the same solvent and in the same cell as the samples.

The spectra are presented without smoothing and further data processing.

Compound 12, first eluted on Chiralpak IG: green solid line, concentration = 0.210 mmol.L"! in
acetonitrile.

Compound 12, second eluted on Chiralpak IG: red dotted line, concentration = 0.175 mmol.L! in
acetonitrile.

Acquisition parameters: 0.1 nm as intervals, scanning speed 50 nm/min, band width 2 nm, and 3
accumulations per sample.
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NMR and MS data of compound 13

Ar=--- tBu
Chemical Formula: Cg4HgoN4O»
Molecular Weight: 1177.5900
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Figure S22: '"H NMR spectrum of compound 13 in CDCls at 298 K, residual ether present (500

MHz).
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Figure S23: '"H NMR spectrum (aromatic area) of compound 13 in CDCl3 at 298 K (500 MHz).
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Figure S24: 3C NMR spectrum of compound 13 in CDCl; at 298 K (126 MHz), residual ether

present.
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Figure S25: 3C NMR DEPT spectrum of compound 13 in CDCI; at 298 K (126 MHz), residual
ether present.
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Acquisition Parameter

Source Type ESI Capillary 4500 V Nebulizer 0.3 Bar Set Hexapole RF 330.0 Vpp
lon Polarity Positive Dry Heater 200 °C Dry Gas 3.0 l/min Set Capillary Exit 250.0V

Intens.

+MS, 0.1-0.3min #4-1§]
x104]

1177.6405

0.59

1004.5047

685.4375
0.0 . wnln nn ) .LL‘ L ‘ . L ‘ .
500 1000 1500 2000 2500 m/z

Figure S26. HRMS of compound 13.

Acquisition Parameter

Set Corrector Fill 524V
Source Type ESI lon Polarity Positive n/a n/a
n/a n/a n/a n/a n/a n/a
Scan Begin 50 m/z n/a n/a Set Reflector 1800.0 V
Scan End 3000 m/z n/a n/a Set Flight Tube 8600.0 V
n/a n/a Set Detector TOF 1985.0 V
Intens.{ +MS, 0.1-0.3min #4-16
x104
2.0 HTTER05 1178 6439
1.59
1.03 1179.6478
053 1180.6501
1176.6362 1181.6544
<& Oq— CsaHaNaO2, 1177.6354]
1+
1+
2.03 1177.6354 | ooes
1.5
1+
1.04 1179.6420
057 1180.6452 1+
00 1181.6484
: 1176 1178 1180 1182 1184 1186 miz
Meas. m/z # lon Formula m/z err [ppm] Mean err [ppm] rdb N-Rule e~ Conf mSigma Std | Std Mean m/z Std | VarNorm Std m/z Diff Std Comb Dev
1177.640480 1 C84H81N402 1177.635404 -4.3 -4.546.5 ok even 13.4 9.0 na. n.a. na. n.a.

Figure S27. HRMS of compound 13 (top: experimental MS, bottom: simulation)
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Analytical chiral HPLC separation for compound 13

* The sample is dissolved in dichloromethane, injected on the chiral column, and detected with a UV
detector at 254 nm and a circular dichroism detector at 254 nm. The flow-rate is 1 mL/min.

Column Mobile Phase t1 k1 t2 k2 | o | Rs
(S.5)-Whelk-01| Heptane/ (‘élg/hzl(‘)’;"methane 7.25 ()| 1.46 |9.12 (+)|2.09| 1.43| 4.27
DADI1 E, Sig=254.4 Ref=off
404
“ (S,5)-Whelk-01 1 15 q_k\?’
| Heptane / dichloromethane
% 204 (80/20)
T 107
: V-
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12
Time [min]
ADCIT A, CD 254 nm
60-
55+
5 504
g sl
40-
35+
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 7.5 8 85 9 95 10 105 11 115 12
Time [min]
RT [min] Area Area% Capacity Factor | Enantioselectivity | Resolution (USP)
7.25 653 51.93 1.46
9.12 605 48.07 2.09 1.43 4.27
Sum 1258 100.00
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Preparative separation for compound 13

» Sample preparation: About 2.65 mg of compound 13 are dissolved in 1.8 mL of a mixture of
dichloromethane and hexane (50/50).

» Chromatographic conditions: (S,5)-Whelk-O1 (250 x 10 mm), hexane / dichloromethane (80/20) as
mobile phase, flow-rate = 5 mL/min, UV detection at 254 nm.

* Injections (stacked): 18 times 100 pL, every 10.2 minutes.

* First fraction: 0.8 mg of the first eluted enantiomer with ee > 99.5 %
DADI1 E, Sig=254,4 Ref=off

504
401
30
204

mAU

104

0

(S,5)-Whelk-01 12
Heptane / dichloromethane
(80/20)

5 4 as

5 55 6 65
Time [min]

7 75 8 85 9 95 10 105 11 115 12

RT [min] Area Area%
7.23 1258 100.00
Sum 1258 100.00

* Second fraction: 0.9 mg of the second eluted enantiomer with ee > 99.5 %

154
104

mAU

DADI1 E, Sig=254,4 Ref=off

(S,5)-Whelk-01

Heptane / dichloromethane

(80/20)

g2

-5

0

A

05 1 15 2 25 3 35 4 45

5 55 6 65
Time [min]

7 75 8 85 9 95 10 105 11 115 12

RT [min] Area Area%
9.23 544 100.00
Sum 544 100.00
Intermediate: 0.3 mg
DADI E, Sig=254,4 Ref=off
2 (S,5)-Whelk-01 . 3
1. Heptane / dichloromethane
=) (80/20) ;L\"
é 0 T
-1 h \J
0 05 1 15 2 25 3 35 4 45 5 55 6 65

Time [min]

7 75 8 85 9 95 10 105 11 115 12
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Electronic Circular Dichroism - compound 13

ECD and UV spectra were measured on a JASCO J-815 spectrometer equipped with a JASCO Peltier
cell holder PTC-423 to maintain the temperature at 25.0 £ 0.2°C. A CD quartz cell of 1 mm of optical
pathlength was used. The CD spectrometer was purged with nitrogen before recording each spectrum,
which was baseline subtracted.

The baseline was always measured for the same solvent and in the same cell as the samples.

The spectra are presented without smoothing and further data processing.

Compound 13, first eluted on (S,S)-Whelk-O1: green solid line, concentration = 0.057 mmol.L! in
dichloromethane.

Compound 13, second eluted on (S,S)-Whelk-O1: red dotted line, concentration = 0.039 mmol.L! in
dichloromethane.

Acquisition parameters: 0.1 nm as intervals, scanning speed 50 nm/min, band width 2 nm, and 3
accumulations per sample.

300 —
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NMR and MS data of compound 14
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Figure S30: 3C NMR spectrum of compound 14 in CDCl; at 298 K (126 MHz).
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Figure S31: 3C NMR DEPT spectrum of compound 14 in CDCl; at 298 K (126 MHz).
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Acquisition Parameter

Source Type ESI Capillary 4500 V Nebulizer 0.3 Bar Set Hexapole RF 330.0 Vpp
lon Polarity Positive Dry Heater 200 °C Dry Gas 3.0 l/min Set Capillary Exit 250.0V
Intens. +MS, 0.0-0.2min #2-9
x104
1234.5594
257
2.0q
1.5
1.0
0.59
1008.5567
663.4598 | L
0.0 TR OTN W OTST A " . . e .
500 1000 1500 2000 2500 m/z
.
Figure S32. HRMS of compound 14.
Acquisition Parameter Set Corrector Fill 524V
Source Type ESI lon Polarity Positive n/a n/a
n/a n/a n/a n/a n/a n/a
Scan Begin 50 m/z n/a n/a Set Reflector 1800.0 V
Scan End 3000 m/z n/a n/a Set Flight Tube 8600.0 V
n/a n/a Set Detector TOF 1985.0 V
Intens. ] +MS, 0.0-0.2min #2-9|
x104
39 1232.5535 12335568 1234.5594
21 1235 5603
] 1236.5605
A 12375605 1538.5580 1239.5564 1240.5548
x10(21 CsaH7sNaNiO,, 1232.5473
3]
1232 5473
K 1233 5506 1234 5486 1
1235.5488 1+
1] 1236.5486 __1* 1+ 1+
N 1237.5489 12385472 1239 5469
x1091 CaaH7sNaNiO,, 1233.5551
33 1233 5551
] 1234 5584 1235 5564 1
1236.5566 1+
1] 1237.5564
o 1238 5568 1239 5550 1240 5547
1230 1232 1 236 1238 1240 1242 1244 miz
Meas. m/z#lon Formula m/z err [ppm] Mean err [ppm] rdb N-Rulee™ Conf mSigma Std | Std Mean m/z Std | VarNorm Std m/z Diff Std Comb Dev
1232.553509 1 C84H78N4NiO2 1232.547272 -5.1 -7.448.0 ok odd 124.3 81.3 na. n.a. na. n.a.
1233.556760 1 C84H79N4NiO2 1233.555097 -1.3 -1.847.5 okeven 57.4 424 na. na. na. n.a.

Figure S33. HRMS of compond 14 (top: experimental MS, middle and bottom: simulation).
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Analytical chiral HPLC separation for compound 14

* The sample is dissolved in dichloromethane, injected on the chiral column, and detected with a UV

detector at 254 nm and a circular dichroism detector at 254 nm. The flow-rate is 1 mL/min.

Column Mobile Phase t1 k1 t2 k2 | a

Rs

(S,S5)-Whelk-O1 Heptane / dichloromethane

7.23 (-)| 1.45 9.50 (+)[2.22] 1.53 | 4.89

(80/20)
i DADI1 E, Sig=254,4 Ref-off
501 (5,5)-Whelk-01
40 Heptane / dichloromethane
% 304 (80/20)
- 20_
10
0 —r
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12
Time [min]
ADCI A, CD 254 nm
50+
L 45
é 40
35-
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 10.5 11 11.5 12
Time [min]
RT [min] Area Area% Capacity Factor | Enantioselectivity | Resolution (USP)
7.23 986 51.05 1.45
9.50 945 48.95 2.22 1.53 4.89
Sum 1931 100.00
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Preparative separation for compound 14

» Sample preparation: About 2.0 mg of compound 14 are dissolved in 1.8 mL of a mixture of
dichloromethane and hexane (50/50).

» Chromatographic conditions: (S,5)-Whelk-O1 (250 x 10 mm), hexane / dichloromethane (80/20) as
mobile phase, flow-rate = 5 mL/min, UV detection at 254 nm.

* Injections (stacked): 12 times 160 pL, every 10.8 minutes.

* First fraction: 0.8 mg of the first eluted enantiomer with ee > 99.5 %
DADI1 E, Sig=254,4 Ref=off

20
15
10

mAU

(80/20)

(5,5)-Whelk-01
Heptane / dichloromethane

54

0

A

0 05 1 15 2 25 3 3

5 4 as

5 55 6 65

Time [min]

128

7 75 8 85 9 95 10 105 11 115 12

RT [min] Area Area%
7.27 420 100.00
Sum 420 100.00

* Second fraction: 0.9 mg of the second eluted enantiomer with ee > 99.5 %

DADI1 E, Sig=254,4 Ref=off

40+ (5,5)-Whelk-01

304 Heptane / dichloromethane
% o (80/20)
) 10

0 w

os">

0

05 1 15 2 25 3 35 4 45

5 55 6 65
Time [min]

7 75 8 85 9 95 10 105 11 115 12

Intermediate: 0.2 mg

mAU

DADI1 E, Sig=254,4 Ref=off

(S,5)-Whelk-01

(80/20)

RT [min] Area Area%
9.57 1010 100.00
Sum 1010 100.00

139

Heptane / dichloromethane

2
.

-

05 1 15 2 25 3 35

4 45

5 55 6 65
Time [min]

61!

7 75 8 85 9 95 10 105 11 115 12
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Electronic Circular Dichroism

ECD and UV spectra were measured on a JASCO J-815 spectrometer equipped with a JASCO Peltier
cell holder PTC-423 to maintain the temperature at 25.0 £ 0.2°C. A CD quartz cell of 1 mm of optical
pathlength was used. The CD spectrometer was purged with nitrogen before recording each spectrum,
which was baseline subtracted.

The baseline was always measured for the same solvent and in the same cell as the samples.

The spectra are presented without smoothing and further data processing.

Compound 14, first eluted on (S,S)-Whelk-O1: green solid line, concentration = 0.074 mmol.L! in
dichloromethane.

Compound 14, second eluted on (S,S)-Whelk-O1: red dotted line, concentration = 0.077 mmol.L! in
dichloromethane.

Acquisition parameters: 0.1 nm as intervals, scanning speed 50 nm/min, band width 2 nm, and 3
accumulations per sample.

Ag (L.mol-'.cm™)

220 400 600 800
Wavelength [nm]

210000

100000
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NMR and MS data of compound 15

Ar

)
Ar Q OMe
-,

2 A
Ar
Chemical Formula: CgzHgN4O
Molecular Weight: 1147.5640
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Figure S34: 'H NMR spectrum of compound 15 in CDCls at 298 K (500 MHz).
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Figure S35: '"H NMR spectrum (aromatic area) of compound 15 in CDCl; at 298 K (500 MHz).
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Figure S36: 3°C NMR spectrum of compound 15 in CDCl; at 298 K (126 MHz).
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Figure S37: 3C NMR DEPT spectrum of compound 15 in CDCl; at 298 K (126 MHz).
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Acquisition Parameter

Source Type ESI Capillary 4500 V Nebulizer 0.3 Bar Set Hexapole RF 330.0 Vpp
lon Polarity Positive Dry Heater 200 °C Dry Gas 3.0 I/min Set Capillary Exit 150.0 vV
Intens. +MS, 0.0-0.1min #2-5|
x104)
1147.6221
0.89
0.69
0.4+
381.2969
0.2+
619.5266
471.1053 949.8060
786.5366 1745.1563
0.0 " N LA ‘I.Lj..‘ i ] l.tlum“ | m Ll. bl nldu‘. i s ada ; ;
250 500 750 1000 1250 1500 1750 2000 2250 miz
.
Figure S38. HRMS of compound 15.
Acquisition Parameter Set Corrector Fill 50.9 V
Source Type ESI lon Polarity Positive n/a n/a
n/a n/a n/a n/a n/a nla
Scan Begin 50 m/z n/a n/a Set Reflector 1800.0 V
Scan End 3000 m/z n/a n/a Set Flight Tube 8600.0 V
n/a n/a Set Detector TOF 2008.9 V
Intens. +MS, 0.0-0.1min #2-5|
x104]
1.09 1147.6221
1148.6237
0.8+
0.69
04] 1149.6295
0.2 1150.6342
1146.6126 1151.6375
x?ogg Ca3H7aN20, 1147.6248
1+
] 1+
10 1147.6248 1148.6281
0.8+
0.6+ 1+
04] 1149.6314
1+
0.2 1150.6347 1+
00 1151,6380
: 1146 1148 1150 1152 1154 "miz
Meas. m/z # lon Formula m/z err [ppm] Mean err [ppm] rdb N-Rule e” Conf mSigma Std | Std Mean m/z Std | VarNorm Std m/z Diff Std Comb Dev
1147.622132 1 C83H79N4O 1147.624840 24 2.2 465 ok even 133 103 n.a. na. na. na.

Figure S39. HRMS of compound 15 (top: experimental MS, bottom: simulation).
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Analytical chiral HPLC separation for compound 15

* The sample is dissolved in dichloromethane, injected on the chiral column, and detected with a UV
detector at 254 nm and a circular dichroism detector at 254 nm. The flow-rate is 1 mL/min.

Column Mobile Phase t1 k1 t2 k2| a | Rs

Heptane / dichloromethane

(S,5)-Whelk-O1 6.56 (-)[1.22(7.71 () |1.61]1.32] 2.99

(80/20)
DADI1 E, Sig=254,4 Ref-off
300
250 (S,5)-Whelk-01 LA | C
200+ Heptane / dichloromethane
% 150- (80/20)
= 100
50-
0
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12
Time [min]
ADCI A, CD 254 nm
1204
100-
80-
% 60-
T 404
20+
0,
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 10.5 11 11.5 12
Time [min]
RT [min] Area Area% Capacity Factor | Enantioselectivity | Resolution (USP)
6.56 4002 49.73 1.22
7.71 4046 50.27 1.61 1.32 2.99
Sum 8047 100.00
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Preparative separation for compound 15

» Sample preparation: About 10.5 mg of compound 15 are dissolved in 1.8 mL of a mixture of
dichloromethane and hexane (56/44).

» Chromatographic conditions: (S,5)-Whelk-O1 (250 x 10 mm), hexane / dichloromethane (80/20) as
mobile phase, flow-rate = 5 mL/min, UV detection at 310 nm.

* Injections (stacked): 36 times 50 pL, every 8 minutes.

* First fraction: 4.5 mg of the first eluted enantiomer with ee > 99.5 %
DADI E, Sig=254,4 Ref=off

w1
1501 (5,5)-Whelk-01 6-
Heptane / dichloromethane
% 100 (80/20)
B 504
0 N

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12

Time [min]
RT [min] Area Area%
6.47 3332 100.00
Sum 3332 100.00

* Second fraction: 4.5 mg of the second eluted enantiomer with ee > 99 %

DADI E, Sig=254,4 Ref=off

2001 (S,5)-Whelk-01 . 41
150 Heptane / dichloromethane
% - (80/20)
504
3
B . ¥
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12
Time [min]
RT [min] Area Area%
6.48 17 0.37
7.57 4541 99.63
Sum 4558 100.00

Intermediate: 1.5 mg
0 DADI E, Sig=254,4 Ref=off

6l (S,5)-Whelk-01 - 1
Heptane / dichloromethane
o 4] (80/20)
é » 5119

o~

0 ﬂr_‘,\ SN

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12
Time [min]
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Electronic Circular Dichroism - compound 15

ECD and UV spectra were measured on a JASCO J-815 spectrometer equipped with a JASCO Peltier
cell holder PTC-423 to maintain the temperature at 25.0 £ 0.2°C. A CD quartz cell of 1 mm of optical
pathlength was used. The CD spectrometer was purged with nitrogen before recording each spectrum,
which was baseline subtracted.

The baseline was always measured for the same solvent and in the same cell as the samples.

The spectra are presented without smoothing and further data processing.

Compound 15, first eluted on (S,S)-Whelk-O1: green solid line, concentration = 0.047 mmol.L! in
dichloromethane.

Compound 15, second eluted on (S,S)-Whelk-O1: red dotted line, concentration = 0.045 mmol.L! in
dichloromethane.

Acquisition parameters: 0.1 nm as intervals, scanning speed 50 nm/min, band width 2 nm, and 3
accumulations per sample.
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