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1. General Information

All reactions were carried out in oven-dried glassware under an atmosphere of nitrogen using standard
anhydrous techniques. Anhydrous tetrahydrofuran, acetonitrile, dichloromethane, acetone and N,N-
dimethylformamide were purchased from Sigma-Aldrich. Petroleum ether refers to the fraction of light petroleum
ether boiling between 40 and 60 °C. All other solvents and commercially available reagents were used as
received without further purification All products were concentrated on a rotary evaporator followed by
connection to a high vacuum system to remove any residual solvent.

Analytical thin-layer chromatography (TLC) was performed using pre-coated plates (Macherey-Nagel Polygram
SIL G/UV254). Visualisation was achieved by way of UV light (at 254 nm) and staining with potassium
permanganate. Stained TLC plates were heated for visualization. Preparative chromatography (flash) was
performed on normal phase silica gel (Merck 60H, 40-60 nm, 230-300 mesh).

Nuclear Magnetic Resonance spectra ("H NMR and '3C NMR) were recorded on Bruker Ultrashield 400 MHz
and 500 MHz spectrometers in deuterated solvents. All NMR characterisation experiments were performed at
25 °C and 1 atm unless otherwise stated. Chemical shifts (&) are quoted in parts per million (ppm) relative to the
specified deuterated solvent. Spectra were calibrated using the residual solvent peaks for CDCIz (0H: 7.26 ppm;
0C: 77.16 ppm), CD2Cl2 (dH: 5.32 ppm; 6C: 53.84 ppm) and (CD3)2SO (8H: 2.50 ppm; &C: 39.52 ppm) as
appropriate. Coupling constants (J) are quoted in Hz and are rounded to the nearest 0.1 Hz. Splitting patterns
are abbreviated to: singlet (s), doublet (d), triplet (t), quartet (q), multiplet (m) or some combination thereof.
Assignments of the peaks were made based on chemical shifts, coupling constants, COSY, NOESY, HSQC and
HMBC data.

High resolution spectrometry experiments (HR-MS) were recorded by staff at the University of Manchester.
Electrospray (ES) spectra were recorded on a Waters Platform Il. High-resolution mass spectra (HRMS) were
recorded on a Thermo Finnigan MAT95XP and are accurate to £0.001 Da.

Melting points were measured on a Stuart SMP10 melting point apparatus and are uncorrected.

Circular Dichroism (CD) measurements were performed at 25 °C on a Chirascan qCD applied photophysics
spectrometer, using a high precision 1 mm light path quartz cell Hellma Analytics, with the solvent and

concentration stated.

Infrared spectra were recorded on a Perkin Elmer Spectrum Two FT-IR spectrometer with samples applied as
neat films. Absorptions maxima (vmax) of interest are quoted in wavenumbers as v in cm™ for the most intense

bands.

The following abbreviations have been used: Aib = aminoisobutyric acid, L-Alanine = L-Ala, DIPEA = N,N-
diisopropylethylamine, EDC-HCI = N-(3-dimethylaminopropyl)-1-N- ethylcarbodiimide, EtOAc = ethyl acetate,
EtOH = ethanol, DMF = N,N-dimethylformamide, DCM = dichloromethane, Et2O = diethylether, HOBt = 1-
hydroxybenzotriazole, MeOH = methanol, THF = tetrahydrofuran, NEts = triethylamine, TLC = thin layer
chromatography.
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2. General synthetic schemes
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Scheme S1. Synthesis of foldamers 1-3. a) EDC.HCI (1.5 equiv.), DIPEA (1.5 equiv.), CH2Clz, 20 °C,
4h., then AibNHBuU (1 equiv.), CH3CN, 82 °C, 3 days; b) Pd/C, EtOH, Hz, 20 °C, 1 day; c) EDC.HCI (1.5
equiv.), DIPEA (1.5 equiv.), CH2Clz, 20 °C, 4h., then (L-Ala)NHBu (1 equiv.), CH3CN, 82 °C, 3 days; d)
EDC.HCI (1.5 equiv.), DIPEA (1.5 equiv.), CHz2Clz, 20 °C, 4h., then Aibs(L-Ala)NHBu 1 (1 equiv.),
CHsCN, 82 °C, 7 days; e) HOBt (1.3 equiv.), EDC.HCI (1.1 equiv.), DIPEA (2.1 equiv.), CH2Clz, 20 °C,
0.5 h., then (L-Phe)NHBu (1 equiv.), 20 °C, CH2Clz, 2 days; f. Pd/C, EtOH, Hz, 20 °C, 2 days.
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Scheme S2. Synthesis of peptide 4. a) EDC.HCI (1.5 equiv.), HOBt (0.1 equiv.), DIPEA (1.5 equiv.),
CH2Cl2, 20 °C, 30 min., then (L-Ala)NHBu (1 equiv.), 3 days; b) Pd/C, EtOH, Hz, 20 °C, 1 day.
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3. Experimental procedures and characterisation data
3.1. Synthesis of peptides

3.1.1 N;Aib,OH

O O

To a solution of N3AibsOBu' (700 mg, 1.59 mmol) in dichloromethane (4 mL) was added trifluoroacetic
acid (0.6 mL) and the mixture was stirred for 5h at ambient temperature. After completion of the reaction
(monitored by TLC) the reaction mixture was concentrated under reduced pressure to yield N3Aib4CO2H
as a white solid (610 mg, quantitative). Analytical data agree with previously reported data.? '"H NMR
(400 MHz, DMSO) 6 7.85 (s, 1H, NH), 7.46 (s, 1H, NH), 7.26 (s, 1H, NH), 1.45 (s, 6H, (CHs)2C), 1.35
(s, 6H, (CHs)2C), 1.34 (s, 6H, (CH3)2C), 1.29 (s, 6H, (CH3)2C). '*C NMR (101 MHz, DMSO) & 175.6
(C=0), 173.3 (C=0), 172.6 (C=0), 171.9 (C=0), 63.6 (C(CHz3)2), 56.4 (C(CHs)2), 55.6 (C(CHs)2), 54.8
(C(CHBa)2), 24.7 (2C, (CHs)2C), 24.5 (2C, (CH3)2C), 24.4 (2C, (CHs)2C), 23.9 (2C, (CH3)2C). 'H-NMR
(400 MHz, CDCls) 6 7.37 (bs, 1H, NH), 6.92 (s, 1H, NH), 6.27 (s, 1H, NH), 1.57 (s, 6H, (CHs)2C), 1.53
(s, 6H, (CH3)2C), 1.49 (s, 6H, (CH3)2C), 1.46 (s, 6H, (CHs)2C). 3C-NMR (101 MHz, CDCl3) & 177.4
(C=0), 174.9 (C=0), 174.3 (C=0), 173.3 (C=0), 64.0 (C(CHs3)2), 57.2 (C(CHs)2), 57.1 (C(CHs)2), 57.1
(C(CHsa)z2), 25.1 (2C, (CH3)2C), 24.9 (2C, (CH3)2C), 24.8 (2C, (CH3)2C), 24.4 (2C, (CHs)2C).

3.1.2 N3AibNH'Bu

To a solution of NsAIbOH (1.22 g, 9.5 mmol) in dry dichloromethane (20 mL) was added EDC-HCI (1.81
g, 9.5 mmol) then HOBt (1.27 g, 9.5 mmol) and ‘BuNH2 (2 g, 28.3 mmol). The mixture was stirred at 20
°C for 16 h then concentrated under vacuum. The residue was dissolved in ethyl acetate then washed
with aqueous 10% KHSO4 solution, then with aqueous NaHCOs solution, then with water. The organic
layer was dried (Na2S0s), filtered, concentrated under vacuum to yield the product (1.21 g, 54%) as a
colourless liquid. '"H NMR (400 MHz, CDCls) & 6.27 (s, 1H, NH), 1.46 (s, 6H, (CHs)2C), 1.32 (s, 9H,
(CH3)3C); 3C NMR (101 MHz, CDCI3) & 171.4 (C=0), 64.5 (C(CHs)3), 51.1 (C(CHs)2), 28.6 (3C,
(CH3)3C), 24.5 (2C, (CH3)2C). HR — MS (ESI, positive ion mode) — m/z for [CsH16N4ONa]* 207.1216,
found 207.1205.

3.1.3. AibNH'Bu

N
H,N \’/
0

To a solution of NsAibNHBu (1.21 g, 6.6 mmol) in ethanol (120 mL) degassed with nitrogen was added
palladium on carbon then the mixture was placed under a hydrogen atmosphere (vacuum/hydrogen

cycle) and stirred vigorously at 20 °C for 16h. At the completion of the reaction (monitored by TLC,
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eluent dichloromethane methanol 9:1) the mixture was placed in nitrogen atmosphere (vacuum nitrogen
cycle) then filtered through a Celite® plug, the Celite® was further rinsed with methanol and the organic
layer was concentrated under vacuum to yield the product as a pale yellow solid (950 mg, 91%).
Analytical data agree with data reported in literature.® '"H NMR (400 MHz, CDCI3) 8 7.47 (s, 1H, NHtBu),
1.52 (bs, 2H, NH-), 1.25 (s, 9H, (CH3)3C), 1.24 (s, 6H, (CH3)2C); *C NMR (101 MHz, CDCl3) & 176.8
(C=0), 54.9 (C), 50.0 (C), 29.2 (2C, (CHs)2C), 28.6 (3C, (CH3)3C). HR — MS (ESI, positive ion mode) —
m/z for [CsH19N20]* 159.1492, found 159.1486.

3.1.4. N3AibsNH'Bu, 6

To a solution of N3Aib4OH (382 mg, 1 mmol) in dry dichloromethane (8 mL) was added EDC'HCI (288
mg, 1.5 mmol), diisopropylethylamine (0.26 mL, 1.5 mmol) and the mixture was stirred at 20 °C for 4 h.
After concentration under vacuum, the residue was dissolved in ethyl acetate (10 mL), the resulting
organic phase was washed with aqueous solution of KHSO4 (5%) (2 x 6 mL), brine (2 x 6 mL), dried
over MgSOq, filtered and concentrated. The resulting azlactone was dissolved in dry acetonitrile (5 mL)
and AibNHBu (158 mg, 1 mmol) was added. The mixture was heated at 80 °C for 3 days. At 20 °C, the
mixture was concentrated under vacuum, the residue was dissolved in dichloromethane, the organic
phase was washed with aqueous solution of KHSO4 (5%), aqueous NaHCOs, brine, dried over Na2SOs4,
filtered and concentrated. Purification by chromatography on silica (eluent dichloromethane methanol
95:5, top spot R;0.8) yielded the product (283 mg, 55%). "H NMR (400 MHz, CDCl3) 8 7.32 (s, 1H, NH),
7.24 (s, 1H, NH), 6.80 (s, 1H, NH), 6.33 (s, 1H, NH), 1.48 (s, 6H, (CHs)2C), 1.43 (s, 6H(CHs)2C), 1.42
(6H, (CH?3)2C)), 1.40 (s, 6H, (CHs)2C), 1.36 (s, 6H, (CHs)2C), 1.31 (s, 9H, (CHs)3C). *C NMR (101 MHz,
CDCl3) 6 174.7 (C=0), 173.7 (C=0), 173.7 (C=0), 173.4 (C=0), 173.1 (C=0), 63.8 (C), 57.1 (C), 56.9
(C), 56.9 (C), 56.7 (C), 50.7 (C), 28.7 (3C, (CHs)3C), 25.6 (2C, (CHs3)2C), 25.1 (2C, (CH3)2C), 25.0 (2C,
(CH3)2C), 24.7 (2C, (CHs)2C), 24.2 (2C, (CH3)C). HR — MS (ESI, positive ion mode) — m/z for
[C24H44NsOsNal* 547.3327, found 547.3306.

3.1.5. (Aib)sNHBu, Peptide 2

R M RR Mo
0 0 A0

To a degassed solution of N3AibsNH{Bu 6 (280 mg, 0.535 mmol) in ethanol (30 mL) was added
palladium on carbon, the mixture was placed under hydrogen atmosphere (vacuum then hydrogen) and
stirred at 20 °C for 1 day. The completion of the reaction was monitored by TLC on silica (eluent
dichloromethane: methanol 95:5, ninhydrin stain). The mixture was filtered through Celite® plug, the
Celite® was rinsed with methanol then the collected organic phase was concentrated under vacuum to
yield the product as a white solid (259 mg, 98%). '"H NMR (400 MHz, CDsOD) & 1.41 —1.38 (m, 18H, 3
x (CH3)2C), 1.34 (s, 6H, (CHs)2C), 1.32 (s, 15H, (CHs)3C), (CH3)2C)). *C NMR (101 MHz, CDsOD) &
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177.8 (C=0), 175.6 (C=0), 175.2 (C=0), 175.2 (C=0), 175.1 (C=0), 56.9 (C), 56.5 (C), 56.2 (C), 56.1
(C), 54.6 (C), 50.8 (C), 27.7 ((CHs)sC), 26.6 ((CH3)2C), 24.6 (CH3)2C), 24.2 (CHs)2C), 24.0 (CHzs)2C),
23.6 (CH3)2C). HR — MS (ESI, positive ion mode) — m/z for [C24H46NeOsNa]* 521.3422, found 521.3401.

3.1.6. (L-Ala)NHtBu

N
HoN \’<
o

To a solution of Z-(L-Ala)NHtBu*2 (1.87 g, 6.72 mmol) in ethanol (100 mL) was added palladium on
carbon (5% w/w) and the mixture was placed under hydrogen atmosphere (vacuum nitrogen purge then
vacuum hydrogen). The resulting mixture was stirred vigorously for 24h at 20 C until completion of the
reaction (monitored by TLC). The reaction was placed under nitrogen atmosphere, filtered on Celite®.
The resulting organic phase was concentrated to afford quantitative yield of product (968 mg,
quantitative) that was used with no further purification. "TH NMR (400 MHz, CDCl3) 6 7.08 (s, 1H, NH{Bu),
3.30 (q, J = 6.9 Hz, 1H, CHCHBs), 1.65 (bs, 2H, NH-), 1.28 (s, 9H, (CH3)3C), 1.23 (d, J = 6.9 Hz, 3H,
CH3CH). 3C NMR (101 MHz, CDCI3) & 174.9 (C=0), 51.2 (CH), 50.3 (C), 28.7 (3C, (CHs)3C), 21.8
(CHsCH). HR — MS (ESI, positive ion mode) — m/z for [C7H16N20ONa]* 167.1155, found 167.1150.

3.1.7. N3Aib4(L-Ala)NHBu

To a solution of N3AibsOH (318 mg, 0.83 mmol) in dry dichloromethane (5 mL) was added EDC HCI
(239 mg, 1.24 mmol), DIPEA (0.220 mL, 1.24 mmol) and the mixture was stirred at 20 °C for 4 hours.
After concentration under reduced pressure, the residue was dissolved in ethyl acetate (5 mL) and
washed with aqueous KHSO4 5 mol% (2 x 3 mL), then with brine (3 mL). The organic phase was dried
(Naz2S0a4), filtered and concentrated under reduced pressure and the residue was dissolved in dry
acetonitrile (5 mL). L-AlaNHBu (119 mg, 0.83 mmol) was added, and the mixture was stirred at 80 °C
for 3 days. Upon completion of the reaction, the mixture was concentrated under reduced pressure and
the residue was purified by chromatography on silica (eluent dichloromethane methanol 95:5) to afford
the product (249 mg, 0.49 mmol, 59%). Analytical data agree with previously reported data.5 '"H NMR
(400 MHz, CDCls) 6 7.62 (d, J = 7.5 Hz, 1H, NHaia), 7.30 (s, 2H, 2 x NH), 6.76 (s, 1H, NH), 6.74 (s, 1H,
NH), 4.18 (p, J = 7.1 Hz, 1H, CHCHsAla), 1.50 (s, 3H, CHsC), 1.48 (s, 3H, CHsC), 1.46 (s, 3H, CHsC),
1.43 (s, 3H, CH3C), 1.42 — 1.35 (m, 12H, 4 x CHsC), 1.32 (s, 3H, CHsC), 1.30 (s, 9H, (CH3)3C). 3C
NMR (101 MHz, CDCls3) 6 174.7 (C=0), 174.2 (C=0), 174.1 (C=0), 173.1 (C=0), 172.6 (C=0ania), 63.8
(CaibN3), 56.9 (Caib), 56.9 (Caib), 56.7 (Caib), 50.9 (C(CHs)3), 50.3 (CHCHs3), 28.6 (3C, (CH3)3C), 27.2
(CHsC), 27.0 (CHsC), 25.9 (CHsC), 24.3 (CHsC), 24.1 (CHsC), 23.5 (CHsC), 23.1 (CHsC), 23.0 (CHsC),
17.3 (CHsC). HR — MS (ESI, positive ion mode) — m/z for [CssHs7NeFsO4SiNa]* 832.4099, found
832.4080.
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3.1.8. (Aib)4(L-Ala)NHtBu, Peptide 1

P 40 ‘
S Ot g
o H 5 H o

To a solution of N3Aibs(L-Ala)NHBuU (249 mg, 0.48 mmol) in ethanol (20 mL) was added palladium on
carbon 5% w/w and the mixture was placed under hydrogen atmosphere (vacuum nitrogen purge then
vacuum hydrogen). The mixture was stirred vigorously at 20 °C for 24 h until completion of the reaction
(monitored by TLC). The reaction was placed back under nitrogen atmosphere then filtered on Celite®
and the organic phase was concentrated under reduced pressure to afford a residue that was purified
by chromatography on silica (eluent dichloromethane methanol 95:) to afford the product (155 mg, 0.32
mmol, 66%) as a white solid. "TH NMR (400 MHz, Acetone) & 8.53 (s, 1H, NH), 7.97 (s, 1H, NH), 7.81
(d, J = 6.9 Hz, 1H, NHCH), 7.55 (s, 1H, NH), 7.06 (s, 1H, NH), 4.19 — 4.01 (m, 1H, CHCH3), 1.72 (s,
3H, CHsC), 1.68 (s, 3H, CHsC), 1.56 — 1.38 (m, 21H, 6 x CHsC, CH3CH), 1.33 (s, 9H, (CHs)3C). 3C
NMR (101 MHz, Acetone d6) o 175.5 (C=0), 175.4 (C=0), 175.4 (C=0), 174.0 (C=0), 173.6
(C=0CHaia), 57.8 (C(CHs)2), 57.6 (C(CHas)2), 57.5 (C(CHa)2), 57.3 (C(CHs)2), 51.3 (C(CHs)3), 51.1
(CHCHs aia), 29.0 (3C, (CHs)3C), 27.6 (CHsC), 27.1 (CHsC), 26.2 (CHsC), 25.2 (CHsC), 25.1 (CHsC),
23.7 (CH3C), 23.6 (CHsC), 23.5 (CHsC), 17.9 (CHsCH). HR — MS (ESI, positive ion mode) — m/z for
[C2sH440sNeNa]* 507.3265, found 507.3251.

3.1.9. NsAib(L-Ala)NH'Bu

Ak

To N3AibOH (160 mg, 1.24 mmol) dissolved in dichloromethane (5 mL) were added EDC'HCI (356 mg,
1.86 mmol, 1.5 equiv), diisopropylethylamine (0.32 mL, 1.86 mmol, 1.5 equiv) then HOBt (16 mg, 0.18
mmol, 0.1 equiv). The mixture was stirred at 20 °C for 30 minutes after which L-AlaNHBu (107 mg, 0.74
mmol) was added, and the mixture was stirred at 20 °C for 3 days. The mixture was washed with
aqueous HCI 1M, then with aqueous saturated solution of NaHCOs, then with brine. The organic phase
was dried (Na2S04), concentrated and purified by chromatography on silica (eluent petroleum ether
ethyl acetate 7 :2) to afford the product (178 mg, 57%) as an oil. 'TH NMR (400 MHz, CDCl3) 6 7.14 (d,
J=7.8 Hz, 1H, NH), 6.13 (s, 1H, NH), 4.31 (p, J = 6.8 Hz, 1H, CHai), 1.51 (s, 3H, CHsab), 1.50 (s, 3H,
CHsaib), 1.35 — 1.30 (m, 12H, (CH3)3C, CHsaia). '*C NMR (101 MHz, CDCls) 6 172.2 (C=Oai), 171.0
(C=0aia), 64.1 (C(CHs)2), 51.4 (C(CHs)3), 49.4 (CHaia), 28.8 (3C, (CH3)3C), 24.6 (CHsaib), 24.5 (CHasai),
18.6 (CHazaia). HR — MS (ESI, positive ion mode) — m/z for [C11H2102NsNa]* 278.1587, found 278.1573.
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3.1.10. N3Aib4(D-Phe)NH!Bu

o o Ph

This compound was prepared following a procedure from Diemer et al.> "H NMR (400 MHz, CDCl3) &
7.38 (d, J=8.7 Hz, 1H, CHpn), 7.26 (s, 1H, NH), 7.24 — 7.18 (m, 2H, 2 x CHpn), 7.15—-7.07 (m, 2H, 2 x
CHepn), 7.07 — 7.02 (m, 1H, NHpre), 6.91 (s, 1H, NH), 6.41 (s, 1H, NH), 4.45 (ddd, J = 11.9, 8.6, 3.1 Hz,
1H, PhCH2CH), 3.53 (dd, J = 14.5, 3.1 Hz, 1H, PhCH2CH), 2.83 (dd, J = 14.5, 12.0 Hz, 1H, PhCH2CH),
1.46 (m, 3H, CHsai), 1.45 (s, 3H, CHaaib), 1.41 (m, 3H, CH3aib), 1.40 (m, 6H, 2 x CHsaib), 1.38 (m, 3H,
CHsniv), 1.34 (s, 9H, (CH3)3C), 1.28 (s, 3H, CHsaib), 1.07 (s, 3H, CHaaib). 3C NMR (126 MHz, CDCl3) &
174.9 (C=0), 173.9 (C=0), 173.7 (C=0), 173.2 (C=0), 171.2 (C=0), 139.0 (Cprn), 129.2 (2 x CHpn),
128.1 (2 x CHepn), 126.2 (CHen), 63.9 (C(CHas)3)), 57.2 (Caib), 57.0 (Caib), 56.7 (Caib), 55.7 (CH), 51.3
(Caib), 37.2 (CH2), 28.8 ((CH3)3C), 27.4 (CH3aib), 26.9 (CHsaib), 26.5 (CHaaib), 24.4 (CHaaib), 24.2 (CHaaib),
23.4 (CHaaib), 23.3 (CHsaib), 23.3 (CHaaib). Analytical data agree with those reported in literature.

3.1.11. Aib(L-Ala)NHtBu, Peptide 4
H § J<
HszWNEQLH
O =

To a solution of N3Aib(L-Ala)NHBuU (150 mg, 0.588 mmol) in ethanol (5 mL) was added palladium on
carbon (10% wi/w), the flask was placed under nitrogen atmosphere then under hydrogen atmosphere
(vacuum/gas cycle) and stirred at 20 °C for 24 h. At completion of the reaction (monitored by thin layer
chromatography, KMnOs stain) the mixture was filtered through Celite® pad, concentrated and the
residue was purified by chromatography on silica (eluent petroleum spirit ethyl acetate 7:3) to afford the
product as an oil (135 mg, quantitative). '"H NMR (400 MHz, CD30D) & 4.29 (q, J = 7.1 Hz, 1H, CHCH?3),
1.65 (s, 3H, CH3Caib), 1.63 (s, 3H, CH3Caib), 1.35 (d, J = 7.2 Hz, 3H, CH3CHaia), 1.31 (s, 9H, (CHs)sC).
3C NMR (101 MHz, CD30D) & 173.9 (C=Oai), 172.8 (C=0ab), 58.2 (C(CHs3)2aib), 52.0 (C(CHs)3), 51.3
(CHaia), 28.9 ((CH3)3C), 24.2 (CH3Caib), 24.1 (CH3Caib), 18.2 (CHsala). HR — MS (ESI, positive ion mode)
— m/z for [C11H2302N3Na]* 252.1682, found 252.1671.

3.1.12. NsAibg(L-Ala)NH!Bu, Peptide 7

N3AibsOH (174 mg, 0.45 mmol) and EDC-HCI (129.7 mg, 0.67 mmol) were dissolved in dry CH2Cl2 (7
mL/mmol) and the solution was stirred for 4 hours at room temperature. The organic phase was washed
with saturated NaHCOs (2 x10 mL) and brine (10 mL), then dried over MgSOs, filtered and concentrated
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under reduced pressure to yield white crystalline crude azlactone (150 mg). Azlactone (150 mg) and
Aibs(L-Ala)NHBu 1 (119 mg, 0.24 mmol) were dissolved in acetonitrile (10 ml) and the mixture was
heated and reflux at 82 °C for 7 days. The mixture was concentrated under reduced pressure, the crude
product was purified by flash chromatography (SiO2, DCM/MeOH 9:1) to obtain NzAibs(L-Ala)NHBu 7
with traces of N3AibsOH. The solid was further recrystallized in acetonitrile to yield pure NsAibs(L-
Ala)NHtBu 7 (47 mg, 21%) as a white powder. '"H NMR (400 MHz, CDCl3) 8 7.74 (t, J = 3.9 Hz, 2H, 2
x NH), 7.69 (s, 1H, NH), 7.66 (s, 1H, NH), 7.55 (s, 1H, NH), 7.53 (s, 1H, NH), 7.25 (s, 1H, NH), 6.93 (s,
1H, NH), 6.70 (s, 1H, NH), 4.27 (p, J = 7.3 Hz, 1H, CHaia), 1.57 (s, 3H, CHaai), 1.55 (s, 3H, CHaaib),
1.53 (s, 3H, CHsa), 1.50 (m, 9H, 3 x CHaaib), 1.45 (m, 30H, 10 x CHs), 1.38 (s, 12H, 4 x CHaai). *C
NMR (101 MHz, CDCls) 6 176.3 (C=0), 175.9 (C=0), 175.9 (C=0), 175.8 (C=0), 175.4 (C=0), 174.7
(C=0), 174.0 (C=0), 173.4 (C=0), 173.3 (C=0), 64.0 (CNs), 57.1 (Caib), 57.0 (Caib), 56.9 (Caib), 56.9
(Caib), 56.8 (Caib), 56.7 (Caib), 56.7 (Caib), 51.3 (Ctsu), 50.5 (CHaia), 28.9 (3C, (CHs)3C), 27.6 (CHasaib),
27.1 (CHaaib), 27.1 (CHsaib), 26.9 (2C, 2 x CHsaib), 26.8 (CHsaib), 26.1 (CHsaib), 24.5 (CHsaib), 24.3
(CHsaib), 23.6 (CHaaib), 23.6 (CHsaib), 23.3 (CHasaib), 23.2 (CHsai), 23.1 (3C, 3 x CHsai), 17.5 (CHasaia).
HR — MS (ESI, positive ion mode) — m/z for [CasH700O9N12Na]* 873.5281, found 873.5274. MP: 271 °C-
274 °C.

3.1.13. (Aib)s(L-Ala)NHBu, Peptide 3

(@) (@) (@) (@)

NsAibs(L-Ala)NHBuU 7 (127 mg, 0.15 mmol) was dissolved in MeOH (25 mL). Pd/C (55 mg, 10%) was

slowly added into the solution, degassed with nitrogen, and the mixture was stirred under H:

z
3:0
=z

atmosphere for 3 days (the consumption of starting material was monitored '"H NMR). The mixture was
then filtered through Celite®, which was washed thoroughly with MeOH to prevent loss of product due
to solubility. The filtrate was concentrated and dried under reduced pressure to obtain the compound
as white powder (121 mg, 99%). "H NMR (400 MHz, CDClz) 8 8.29 (s, 1H, NH), 7.86 (s, 1H, NH), 7.72
(m, 2H, 2 x NH), 7.65 (m, 2H, 2 x NH), 7.53 (s, 1H, NH), 6.89 (s, 1H, NH), 6.42 (s, 1H, NH), 4.28 (p, J
= 7.4 Hz, 1H, CHaia), 1.60 — 1.33 (m, 60H). "H NMR (500 MHz, DMSO) & 9.54 (s, 1H, NH), 8.00 (m, 2H,
2 x NH), 7.79 (m, 3H, 3 x NH), 7.65 — 7.28 (m, 2H, NHaia, NH), 6.82 (s, 1H, NH), 4.09 (s, 2H, NH2), 4.02
— 3.86 (m, 1H, CHCHs), 1.66 — 0.91 (m, 60H, 20 x CHs). '*C NMR (126 MHz, DMSO) & 178.1 (C=0),
176.3 (C=0), 175.8 (C=0), 175.6 (C=0), 175.6 (C=0), 174.8 (C=0), 173.8 (C=0), 171.7 (C=0), 161.3
(C=0aia), 56.5 — 55.0 (9C, Cigu, 8 x C(CHs)z2aib), 49.6 (CHan), 28.5 (3C, (CH3)sC), 26.8 (CHs), 26.2 —
25.2 (7C, 7 x CHzs), 24.9 (CHas), 23.8-23.0 (7C, 7 x CH3), 17.2 (CH3aia). HR — MS (ESI, positive ion
mode) — m/z for [CasH7209N10Na]* 847.5376, found 847.5381. MP: 279 - 287 °C.
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3.1.14. (Aib)s(D-Phe)NH'Bu, Peptide 5

o o Ph

This compound was prepared following a procedure from Diemer et al.5> To a solution of H2NAiba(D-
Phe)NHBuU (0.312 g, 0.53 mmol) in ethanol (30 mL) degassed with nitrogen was added palladium on
carbon then the mixture was placed under hydrogen atmosphere (vacuum/hydrogen cycle) and stirred
vigorously at 20 °C for 16 h. At the completion of the reaction (monitored by TLC, eluent
dichloromethane methanol 9:1) the mixture was placed in nitrogen atmosphere (vacuum/nitrogen cycle)
then filtered through a Celite® plug, the Celite® was further rinsed with methanol and the organic layer
was concentrated under vacuum to yield the product as a pale yellow solid (282 mg, 0.5 mmol, 95%).
"H NMR (400 MHz, CDsOD_SPE) 5 7.82 (d, J = 8.1 Hz, 1H, NHpne), 7.50 (s, 1H, NH), 7.30 (s, 1H, NH),
7.26 (d, J=7.0 Hz, 2H, 2 x CHpn), 7.17 (t, J = 7.4 Hz, 2H, 2 x CHpn), 7.10 (t, J = 7.2 Hz, 1H, CHpn),
4.36 (ddd, J = 11.6, 8.0, 3.8 Hz, 1H, CHpre), 3.38 — 3.32 (m, 1H, CHapre), 2.91 (dd, J = 14.4, 11.2 Hz,
1H, CHzphe), 1.63 (s, 3H, CHaaib), 1.57 (s, 3H, CHaaib), 1.47 (s, 3H, CHaaib), 1.45 (s, 3H, CHsaib), 1.43 (s,
3H, CHbaib), 1.40 (s, 3H, CHbaaib), 1.37 (s, 3H, CHaaib), 1.34 (s, 9H, (CH3)3C), 1.21 (s, 3H, CHsab). 13C
NMR (126 MHz, DMSO) & 177.7 (C=0), 176.3 (C=0), 176.2 (C=0), 173.9 (C=0), 173.2 (C=0), 139.6
(C), 129.9 (2 x CHpn), 129.2 (2 x CHpn), 127.4 (CHpn), 58.4 (Caib), 58.1 (Caib), 58.0 (Caib), 57.8 (Cab),
57.4 (CHpre), 52.6 (C(CHs)s), 38.0 (CH2Ph), 29.0 (3C, (CHs)sC), 27.1 (CHsaib), 26.7 (CHasaib), 26.1
(CHsaib), 24.5 (CHaaib), 24.4 (CHsaib), 24.1 (CHsai), 24.1 (CHaaib), 23.7 (CHsaib). HR — MS (ESI, positive
ion mode) — m/z for [C20H4sNeOsNa]* 583.3578, found 583.3586. HRMS (ESI negative ion mode) — m/z
for [C29H47NeOs]- 559.3613, found: 559.3641. MP 178-181 °C.

3.2. Procedures for catalysed conjugate additions, listed by product.

General procedure: In a dry NMR tube, the Michael acceptor (0.077 mmol, 1 equivalent), the
nucleophile (3.5 equivalents), and the catalyst (0.0156 mmol, 20 mol%) were dissolved (when
appropriate) in CDCls pre-dried over K2COs (0.5 mL). The NMR tube was sealed and shaken, then was
stored at the appropriate temperature and reaction time. '"H NMR spectra were recorded over time to
monitor the conversion of reaction. On completion of the reaction, the solvent was removed under
reduced pressure, the residue was purified by chromatography on silica to afford the product.
Diastereoselectivities were determined by 'H NMR spectroscopy, the enantiomeric excesses were
determined by HPLC using chiral columns. Where no solvent was used for the reaction, the reaction
NMR tube was stored at 0 °C for 6 days without solvent then CDCls was added for NMR analysis.
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3.2.1. 1-Methyl-1-(2-nitro-1-phenylethyl)-2 -oxocyclopentane-1-carboxylate, 10

Following the general procedure for conjugate additions, the title compound was prepared from (E)-(2-
nitrovinyl)benzene 8 (12 mg, 0.078 mmol, 1 equiv.), 1-methyl-2-oxocyclopentanecarboxylate 9 (0.032
mL, 0.273 mmol, 3.5 equiv.), and the catalyst (either Aibs(L-Ala)NHBuU 1 (8 mg, 0.0156 mmol, 0.2
equiv.), Aib(L-Ala)NHBu 4 (3 mg, 0.0156 mmol, 0.2 equiv.), Aibs(D-Phe)NHBuU 5 ( 8.7 mg, 0.0156
mmol, 0.2 equiv.), Aibg(L-Ala)NHBu 3 (13 mg, 0.0156 mmol, 0.2 equiv.) or ‘BuNH2 (0.0016 mL, 0.0156
mmol, 0.2 equiv.)), to afford a colourless liquid after chromatography on silica (eluent: petroleum ether:
ethyl acetate 9:1). NMR spectroscopic data are consistent with the reported data in the literature.® 'H
NMR (400 MHz, CDCls) 6 7.28 — 7.19 (m, 3H, 3 x CHpn), 7.19 — 7.15 (m, 2H, 2 x CHpn), 5.27 — 5.14
(m, 0.02H, CH: dia2), 5.10 (dd, J = 13.7, 3.9 Hz, 2H, CHzdia1), 4.94 (dd, J = 13.7, 10.9 Hz, 0.96H, CH
dia1), 4.76 (dd, J = 13.5, 3.6 Hz, 0.03 H, CHouia2), 4.13 (dd, J = 11.1, 3.6 Hz, 0.04H, CH gia2), 4.01 (dd, J =
11.0, 3.9 Hz, 0.96H, CH dia1), 3.67 (s, OCHs), 1.52 (d, J = 2.6 Hz, 2H), 1.52 — 1.38 (m, 4H). LRMS (ESI,

positive ion mode) — m/z for [M+K]* 314.3.

Catalysts, reaction conditions, yields:

- With Aiba(L-Ala)NHBu 1, CDCls (0.5 mL), 20 °C: 21 mg (0.076 mmol, 98%).

Diastereomeric ratio (determined by integration of '"H NMR signals): 96:4.
Diastereomeric ratio (determined by integration of chiral HPLC peaks): 92:8.

HPLC Chiralcel OD-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor
diastereomer: tmajor = 9.064 mins (2S, 3S), tminor = 12.85 mins (2R, 3R), e.e. = 54%; major diastereomer:
tmajor = 10.39 mins (2R, 3S), tminor (2S, 3R) = 15.35 mins, e.e.= 58%. Analytical HPLC retention times
are consistent with previously reported values.” The relative configuration of the product was assigned
to be 2R, 3S by comparison with literature HPLC data.?

- With Aiba(L-Ala)NHBu 1, CDCls (0.5 mL), 40 °C: 20 mg (0.074 mmol, 94%).

Diastereomeric ratio (determined by integration of '"H NMR signals): 91:9.

HPLC Chiralcel OD-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor
diastereomer: tmajor = 9.064 mins (2S, 3S), tminor = 12.85 mins (2R, 3R), e.e. = 9%; major diastereomer:
tmajor = 10.39 mins (2R, 3S), tminor (2S, 3R) = 15.35 mins, e.e.= 23%. The relative configuration of the

product was assigned to be 2R, 3S by comparison with literature HPLC data.?
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- With 'BuNH2, CDCIs (0.5 mL), 20 °C: 20 mg (0.073 mmol, 88%).
Diastereomeric ratio (determined by integration of '"H NMR signals): 68:32.
Diastereomeric ratio (determined by integration of chiral HPLC peaks): 68:32.

HPLC OD-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor diastereomer: t=
9.035 mins (2S, 3S), t= 12.973 mins (2R, 3R); major diastereomer: t = 10.579 mins (2S, 3R), t = 15.629
mins (2R, 3S). The relative configuration of the product was assigned by comparison with literature
HPLC data.?

- With Aibs(L-Ala)NHBu 1, no solvent, 0 °C: 20 mg (0.073 mmol, 93%).
Diastereomeric ratio (determined by integration of '"H NMR signals): 90:10.

HPLC OD-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor diastereomer: tmajor
= 8.026 mins (2S, 3S), tminor = 11.443 mins (2R, 3R), e.e.= 14%; major diastereomer: tmajor = 9.275 mins
(2R, 38), tminor = 12.41 mins (2S, 3R), e.e. = 69%; The relative configuration of the product was assigned
to be 2R, 3S by comparison with literature HPLC data.?

- With Aibg(D-Phe)NHBu 5, CDClI3 (0.5 mL), 25 °C: 19 mg (0.072 mmol, 94%).
Diastereomeric ratio (determined by integration of '"H NMR signals): 90:10.

HPLC OD-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; major diastereomer: tminor
= 9.3 mins (2R, 3S), tmajor = 13.724 mins (2S, 3R), e.e. = 42%; minor diastereomer: tminorr = 8.195 mins
(2S, 3S), tmajor = 10.83 mins (2R, 3R), e.e. = 1%. The relative configuration of the product was assigned
to be (2S, 3R) by comparison with literature HPLC data.?

Time course of evolution of enantiomeric excess over reaction time (the product had limited
solubility in the HPLC eluent, which led to d.r. measurements by HPLC differing from the d.r. values
measured by 'H NMR (diastereomers totally soluble in CDCls)), OD-H column, hexane/i-PrOH (80:20),

flow rate 1.0 mL/min, 220 nm;

Day 1: major diastereoisomer e.e.: 54%, minor diastereomer e.e. not readable. (d.r. 96:4 determined

by '"H NMR integration of signals at 4.06 ppm amd 4.18 ppm).
Day 2: major diastereoisomer e.e.: 57%, minor diastereoisomer e.e.: 12% (d.r. 92:8).
Day 3: major diastereoisomer e.e.: 59%, minor diastereoisomer e.e.: 11% (d.r. 90:10).

Day 5: major diastereoisomer e.e.: 60%, minor diastereoisomer e.e.: 13% (d.r. 90:10).
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- With H2NBu, no solvent, 0 °C: 18 mg (0.064 mmol, 83%).

Diastereomeric ratio (determined by integration of 'H NMR signals): 59:41.

- With Aib(L-Ala)NHBu 4, no solvent, 0 °C: 19 mg (0.069 mmol, 88%).
Diastereomeric ratio (determined by integration of '"H NMR signals): 82:18.

HPLC OD-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor diastereomer: tmajor
= 10.439 mins (2S 3R), tminor = 14.667 mins (2R 3S), e.e. = 0%; major diastereomer: tmajor = 8.845 mins
(2S, 38), tminor = 13.395 mins (2R, 3R), e.e. = 1%.

- With Aibs(L-Ala)NHBu 3, CDCls, 20 °C: 20 mg (0.073 mmol, 93%).
Diastereomeric ratio (determined by integration of '"H NMR signals): 88:12.

HPLC OD-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor diastereomer: tmajor
= 8.34 min (2S, 3R), tminor = 11.9 mins ((2R, 3S), e.e. = 19%; major diastereomer: tmajor = 9.67 min (2S,
38S), tminor = 13.04 mins (2R, 3R), e.e.= 5%.

- With AibsNH®BuU 2 at 20 °C in CDCls: 21 mg (0.074 mmol, 83%).

Diastereomeric ratio (determined by integration of '"H NMR signals): 95:5.
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3.2.2. 1-tert-Butyl-1-(2-nitro-1-phenylethyl)-2 -oxocyclopentane-1-carboxylate, 13a

Following the general procedure for conjugate additions, the title compound was prepared from (E)-(2-
nitrovinyl)benzene 8 (12 mg, 0.078 mmol, 1 equiv.), 1-ter-butyl-2-oxocyclopentanecarboxylate 13 (0.05
mL, 0.273 mmol, 3.5 equiv.), and the catalyst (either Aibs(L-Ala)NHBuU 1 (8 mg, 0.0156 mmol, 0.2
equiv.) or ‘BuNH2 (0.0016 mL, 0.0156 mmol, 0.2 equiv.)) to afford a colourless liquid after
chromatography on silica (eluent: petroleum ether: ethyl acetate 9:1). NMR spectroscopic data are

consistent with the reported data in the literature.®
Catalysts, reaction conditions, yields:

- With H2NBu, CDCls (0.5 mL), 20 °C: 11 mg (0.031 mmol, 43%).

H NMR (400 MHz, CDCl3) 5 7.34 — 7.19 (m, 5H, 5 x CHer), 5.32 (dd, J = 13.4, 11.2 Hz, 0.13 H, CHaia1),
5.16 (dd, J = 13.4, 3.8 Hz, 0.87 H, CHudia2), 4.97 (dd, J = 13.4, 11.2 Hz, 0.87 H, CHuia2), 4.83 dd, J =
13.4, 3.3 Hz, 0.13 H, CHuia1), 4.13 (dd, J = 11.1, 3.3 Hz, 0.13 H, CHuia1), 4.03 (dd, J = 11.1, 3.7 Hz, 0.87
H, CHais2), 2.40-2.21 (m, 2H), 2.02 — 1.74 (m, 4H), 1.46 (s, 1.17H, (CHs)sCaa1), 1.44 (s, 7.83H,
(CH3)3Cdia2).

Diastereomeric ratio (determined by integration of 'H NMR signals): 87:13.

HPLC Chiralcel OD-H column, hexane/i-PrOH (97/3), flow rate 0.5 mL/min, 220 nm; minor
diastereomer: t = 17.4 mins, t = 19.4 mins, major diastereomer: t = 22.3 mins, t = 23.9 mins. The same
mixture of major diastereomers have been reported,'° conditions to afford the opposite mixture of major

diastereoisomers were also reported.®

- With Aibs(L-Ala)NHBu 1, CDClIs (0.5 mL), 20 °C 13 mg (0.039 mmol, 50%).
Diastereomeric ratio (determined by integration of 'H NMR signals): 78:22.

HPLC Chiralcel OD-H column, hexane/i-PrOH (97/3), flow rate 0.5 mL/min, 220 nm; minor
diastereomer: tminor = 17.4 mins, tmajor = 19.4 mins. ee = 5%, major diastereomer: tminor = 22.3 Mins, tmajor

=23.9 mins, ee = 17%.

- With Aib4(L-Ala)NHBuU 1, no solvent, 0 °C.

Diatereomeric ratio (determined by integration of 'TH NMR signals): 80:20. HPLC Chiralcel OD-H
column, hexane/i-PrOH (97/3), flow rate 0.5 mL/min, 220 nm; minor diastereomer: tminor = 17.4 mins,

tmajor = 19.4 mins, e.e. = 2%, major diastereomer: tminor = 22.3 Mins, tmajor = 23.9 mins, e.e. = 27%.
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3.2.3. (-)-Methyl (S)-1-((R)-2-nitro-1-phenylethyl)-2-oxocyclohexane-1-carboxylate, 15a
00O
OMe
NO,

Following the general procedure for conjugate additions, the title compound was prepared from (E)-(2-
nitrovinyl)benzene 8 (12 mg, 0.078 mmol, 1 equiv.), 1-methyl-2-oxocyclohexanecarboxylate 15 (0.035
mL, 0.273 mmol, 3.5 equiv.), and the catalyst (either Aibs(L-Ala)NHBuU 1 (8 mg, 0.0156 mmol, 0.2
equiv.), or BuNH: (0.0016 mL, 0.0156 mmol, 0.2 equiv.)). Purification on silica (eluent petroleum ether:
ethyl acetate 9:1) provided the compound as a colourless oil. NMR spectroscopic data are consistent

with the reported data in the literature.
Catalysts, reaction conditions, yields:
- With Aibs(L-Ala)NHBu catalyst 1, CDCIs (0.5 mL), 20 °C: 20 mg (0.062 mmol, 80%).

"H NMR (400 MHz, CDCls3) & 7.29-7.21 (m, 3H), 7.12-7.07 (m, 2H), 5.09 (dd, J = 13.1, 10.7 Hz, 0.08H,
CHedia1), 5.03 (dd, J = 13.4, 3.4 Hz, 0.92H, CHuia2), 4.76 (dd, J = 13.4, 11.3 Hz, 1H, CH), 4.09 (dd, J =
10.7, 3.1 Hz, 0.08H, CHeaia1), 3.98 (dd, J = 11.3, 3.2 Hz, 0.92H, CHuia2), 3.72 (s, 2.88H, CHs dia2), 3.66 (s,
0.12H, CH3 giat1), 2.57-2.39 (m, 2H), 2.14-1.98 (m, 2H), 1.77-1.45 (m, 4H) ppm. LR-MS (ESI, positive ion
mode) — m/z for [M + Na]* found at 343.2.

Diastereomeric ratio 92:8 (determined by 'H NMR integration of dd signals at 4.98 ppm and 5.05

ppm). The relative configuration was assigned by comparison with literature data.'?

HPLC Chiralpak IC column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; major diastereomer:
tmajor = 17.1 mins (1S, 2R), tminor = 19.7 mins (1R, 2S), e.e. = 16%; minor diastereomer: tmajor = 15.7

mins, tminor = 22.3 mins ee = 5%.

- With BuNH: catalyst, CDCIs (0.5 mL), 20 °C: 21.3 mg (0.067 mmol, 85%).

Diastereomeric ratio 83:17 (determined by 'H NMR integration of dd signals at 4.98 ppm and 5.05
ppm, and dd at 3.93 ppm and 4.09 ppm).

HPLC Chiralpak IC column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; major diastereomer:
t=17.1 mins (1S, 2R), t = 19.6 mins (1R, 2S); minor diastereomer: t = 15.7 mins, t = 22.4 mins.

- With Aibs(L-Ala)NHBuU catalyst 1, no solvent, 0 °C: 21 mg (0.065 mmol, 84%)

Diastereomeric ratio 94:6 (determined by integration of 'TH NMR dd signals at 4.98 ppm and 5.05 ppm,
and dd at 3.93 ppm and 4.09 ppm).
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HPLC Chiralpak IC column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; major diastereomer:
tmajor = 18.7 mins (1S, 2R), tminor = 22.1 mins (1R, 2S), e.e.= 17%; minor diastereomer: tmajor = 17.2 mins,

tminor = 25.6 mins, e.e.= 16%.

- With BuNH: catalyst, no solvent, 0 °C.

Diastereomeric ratio 91:9 (termined by integration of 'TH NMR dd signals at 4.98 ppm and 5.05 ppm,
and dd at 3.93 ppm and 4.09 ppm).

HPLC Chiralpak IC column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; major diastereomer:

t=17.1 mins, t = 19.6 mins; minor diastereomer: t = 15.7 mins, t = 22.4 mins.
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3.2.4. Ethyl 4,4-dimethyl-2-(2-nitro-1-phenylethyl)-3-oxopentanoate, 20a

o O

tBu OEt
NO,

Following the general procedure for conjugate additions, the title compound was prepared from (E)-(2-
nitrovinyl)benzene 8 (12 mg, 0.078 mmol, 1 equiv.), ethyl pivaloylacetate 20 (0.048 mL, 0.273 mmol),
and the catalyst (either Aibs.(L-Ala)NHBu 1 (8 mg, 0.0156 mmol, 0.2 equiv.), or ‘BuNH2 (0.0016 mL,
0.0156 mmol, 0.2 equiv.)). Purification on silica (eluent petroleum ether: ethyl acetate 9:1) provided the

compound as a white solid that degrades over time.
Catalysts, reaction conditions, yields:
- With Aibs(L-Ala)NHBu catalyst 1, CDCIs (0.5 mL), 20 °C: 21 mg (0.065 mmol, 84%).

"H NMR (400 MHz, CDCl3) 87.25—7.18 (m, 3H, 3 x CHpn), , 7.18 = 7.12 (m, 2H, 2 x CHpn), 4.87 — 4.72
(dd, J=13.0, 4.2 Hz, 1.87H, CH2NO2 dia2 msj), 4.59 (dd, J = 13.0, 4.2 Hz, 0.12H, CH2NO2 gia1), 4.30-4.19
(m, 2H, 2 x CH), 4.29 — 4.05 (m, 1.81H, CH2CHs3 dia2 msj), 3.87 (d, J = 7.1 Hz, 0.2H, CH2CHs gia1), 1.20 (1,
3H, J = 7.1 Hz, CH3), 0.83 (s, 9H, (CH3)3C). *C NMR (101 MHz, CDCI3) & 208.6 (C=0 diat min), 207.2
(C=0 diaz maj), 167.5 (CO2EL diaz), 167.2 (CO2Et dia1), 137.1 (Cpn diaz), 136.3 (Cpn diat), 129.0 (2C, 2 x CHpn
dia2), 129.0 (2C, 2 X CHph dia1), 128.4 (2C, 2 x CHen), 128.36 (CHphpara), 77.3 (CH2NOz2), 62.2 (CH2CH3s
dia2), 62.0 (CH2 CH3 dia1), 56.4 (CH dia1), 56.3 (CH dia2), 45.8 (C(CH3)3 dia1), 45.6 (C(CH3)s3 dia2), 44.0 (CH
diat), 43.7 (CH dia2), 26.3 (3C, (CH3)3C dia1), 26.0 ((CH3)3C dia2), 14.1 (CH3 dia2), 13.8 (CH3 dgia1). LR-MS
(ESI, positive ion mode) — m/z for [M + Na]* found at 344.2. HRMS (ESI) C17H23NOs+Na* calculated
344.1468, measured 344.1486.

Diastereomeric ratio 95:5 (determined by integration of '"H NMR signals at 4.85 ppm and 4.59 ppm,
4.29 ppm and 3.87 ppm on the mixture of diastereomers purified by chromatography, as overlap of

signals with remaining starting material was observed before chromatography).

HPLC Chiralcel AD-H column, hexane/i-PrOH (98:2), flow rate 1.0 mL/min, 210 nm; major
diastereomer: tmajor = 26.2 mins, tminor = 31.1 mins, e.e.= 46%; minor diastereomer: tmajor = 23.6 mins,

tminor = 36.2 mins.

- With BuNH: catalyst, CDCIs (0.5 mL), 20 °C: 14 mg (0.044 mmol, 56%).

Diastereomeric ratio 91:9 (determined by integration of '"H NMR signals at 4.85 ppm and 4.59 ppm,
4.29 ppm and 3.87 ppm, after chromatography (overlap of signals with remaining starting material

before chromatography)).
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3.2.5. Ethyl 2-benzoyl-4-nitro-3-phenylbutanoate, 21a

o

0
NO,

OEt !

Following the general procedure for conjugate additions, the title compound was prepared from (E)-(2-
nitrovinyl)benzene 8 (12 mg, 0.078 mmol, 1 equiv.), ethyl 3-oxo-3-phenylpropionate 21 (0.048 mL,
0.273 mmol), and the catalyst (either Aibs-(L-Ala)NHBu 1 (8 mg, 0.0156 mmol, 0.2 equiv.), or ‘BuNH:
(0.0016 mL, 0.0156 mmol, 0.2 equiv.)). Purification on silica (eluent petroleum ether: ethyl acetate 9:1)
provided the compound as a white solid. NMR spectroscopic data are consistent with the reported data

in the literature.!
Catalysts, reaction conditions, yields:
- With Aibs(L-Ala)NHBu catalyst 1, CDCIs (0.5 mL), 20 °C: 25 mg (0.073 mmol, 94%).

"H NMR (400 MHz, CDCl3) & 8.02 - 7.91 (m, 2H, CHpn), 7.59 — 7.49 (m, 3H), 7.48 — 7.35 (m, 5H), 4.99
—4.87 (m, 1.7H, CH: dia1, CH dia1), 4.82 — 4.71 (m, 1.28H, CH2 dia2, CH dia2), 4.52 — 4.39 (m, 1H, CH dia),
4.18 (g, J=7.1 Hz, 0.8H, OCH24ia2), 3.83 (q, J= 7.1 Hz, 1..2H, OCH2 gia1), 1.13 (t, /= 7.1 Hz, 1.35H, CHjs
dia2), 0.85 (t, J = 7.1 Hz, 1.65 H, CHjs gia1). LR-MS (ESI, positive ion mode) — m/z for [M + Na]* found at
364.5.

Diastereomeric ratio: 55:45 (determined by integration of '"H NMR signals at 1.13 ppm and 0.85 ppm).

HPLC Chiralcel OD-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; major
diastereomer: tmajor = 17.9 mins, tminor = 31.0 mins, e.e.= 8%; minor diastereomer: tmajor = 13.2 mins, tminor

=15.9 mins, e.e. = 9%.

- With BuNH: catalyst, CDCIs (0.5 mL), 20 °C: 26 mg (0.078 mmol, 100%).
Diastereomeric ratio: 1:1 (determined by integration of "H NMR signals at 1.13 ppm and 0.85 ppm).

HPLC Chiralcel OD-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; major

diastereomer: t = 17.8 mins, t = 30.9 mins; minor diastereomer:t = 13.2 mins, t = 15.6 mins.

- With no catalyst, CDCls (0.5 mL), 20 °C: 1.3 mg (0.004 mmol, 5%).

Diastereomeric ratio: 58:42 (determined by integration of '"H NMR signals at 1.13 ppm and 0.85 ppm).
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3.2.6. Dimethyl 2-(2-nitro-1-phenylethyl)malonate, 17a

O O

MeO OMe
NO,

Following the general procedure for conjugate additions, the title compound was prepared from (E)-(2-
nitrovinyl)benzene 8 (12 mg, 0.078 mmol, 1 equiv.), dimethyl malonate 17 (0.033 mL, 0.273 mmol, 3.5
equiv.), and the catalyst (either Aiba(L-Ala)NHBu 1 (8 mg, 0.0156 mmol, 0.2 equiv.), or BuNH2 (0.0016
mL, 0.0156 mmol, 0.2 equiv.)). Purification on silica (eluent petroleum ether: ethyl acetate 9:1) provided
the compound as a colourless liquid. NMR spectroscopic data are consistent with those reported in

literature. 12
Catalysts, reaction conditions, yields:
- With Aibs(L-Ala)NHBu catalyst 1, CDCIs (0.5 mL), 20 °C: 20 mg (0.071 mmol, 91%).

"H NMR (400 MHz, CDCl3z) 8 7.35- 7.26 (m, 3H, 3 x CHpn), 7.24-7.20 (m, 2H, 2 x CHpn), 4.95 — 4.84
(m, 2H, CH2NOz2), 4.24 (td, J = 8.9, 5.3 Hz, 1H, CH), 3.86 (d, J = 9.1 Hz, 1H, CH), 3.75 (s, 3H, OCH,),
3.55 (s, 3H, OCHs). LR-MS (ESI, positive ion mode) — m/z for [M + Na]* found at 304.3.

HPLC Chiralcel AD-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; tmajor = 15.7 min,

tminor = 24.5 min, e.e.= 0%.

- With BuNHz catalyst, CDCIs (0.5 mL), 20 °C: 19 mg (0.067 mmol, 86%).

HPLC Chiralcel AD-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; t = 15.7 min, t =
24.6 min.
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3.2.7. 1-Acetyl-2-(2-nitro-1-phenylethyl)indolin-3-one, 16a

Following the general procedure for conjugate additions, the title compound was prepared from (E)-(2-
nitrovinyl)benzene 8 (12 mg, 0.078 mmol, 1 equiv.), 1-acetylindolin-3-one 16 (48 mg, 0.273 mmol, 3.5
equiv.), and the catalyst (either Aiba(L-Ala)NHBu 1 (8 mg, 0.0156 mmol, 0.2 equiv.), or BuNH2 (0.0016
mL, 0.0156 mmol, 0.2 equiv.)). Purification on silica (eluent dichloromethane: ethyl acetate 8:2) provided

the compound as an orange solid. NMR data are consistent with data in the literature. '3
Catalysts, reaction conditions, yields:
- With Aibs(L-Ala)NHBu catalyst 1, CDCls (0.5 mL), 20 °C: 18 mg (0.055 mmol, 71%).

"H NMR (400 MHz, CDCl3) & 7.55 — 7.46 (m, 1.3H, CHpn), 7.46 — 7.38 (m, 1.3H, CHpr), 7.11-6.97 (m,
4.5H, CHpn), 6.97-6.90 (m, 1.9H, CHpn), 5.80-4.30 (m, 4H, CH2NOz2, CH, CH), 2.53 (s, 2.55H, CH20a dia1),
2.48 (s, 0.42H, CH2o0a dia2). LR-MS (ESI, positive ion mode) — m/z for [M + Na]* found at 347.2.

Diastereomeric ratio: 85:15 (determined by integration of "H NMR signals at 2.53 ppm and 2.48 ppm).

HPLC Chiralcel AS column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; tmajor = 18.9 min,

tminor = 25.2 min, e.e.= 18%.

- With BuNHz catalyst, CDCIs (0.5 mL), 20 °C: 20 mg (0.062 mmol, 79%).

Diastereomeric ratio: 85:15 (determined by integration of 'TH NMR signals at 2.53 ppm and 2.48 ppm).
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3.2.8 3-(2-Nitro-1-phenylethyl)pentane-2,4-dione, 18a

o O

NO,

Following the general procedure for conjugate additions, the title compound was prepared from (E)-(2-
nitrovinyl)benzene 8 (12 mg, 0.078 mmol, 1 equiv.), acetylacetone 18 (0.028 mL, 0.273 mmol, 3.5
equiv.), and the catalyst (either Aiba(L-Ala)NHBu 1 (8 mg, 0.0156 mmol, 0.2 equiv.), or BuNH2 (0.0016
mL, 0.0156 mmol, 0.2 equiv.)). Purification on silica (eluent dichloromethane: ethyl acetate 8:2) provided

the compound as a colourless liquid. Spectroscopic data is consistent with the data in the literature."
Catalysts, reaction conditions, yields:
- With Aibs(L-Ala)NH!Bu 1 in CDCls, 20 °C: 13 mg (0.053 mmol, 67%).

"H NMR (400 MHz, CDCl3) §7.37 — 7.27 (m, 3H, 3 x CHpn), 7.20 — 7.16 (m, 2H, 2 x CHpn), 4.68 — 4.58
(m, 2H, CH2NO), 4.37 (d, J = 10.8 Hz, 1H, CH), 4.25 (dd, J = 6.9, 4.1 Hz, 1H, ), 4.22 (dd, J = 6.8, 4.0
Hz, 1H, CH), 2.29 (s, 3H, CH3), 1.94 (s, 3H, CH3). LR-MS (ESI, positive ion mode) — m/z for [M + Na]*
found at 272.3.

HPLC Chiralcel AD-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 220 nm; tmajor = 11.2 min,
tminor = 15.0 min, e.e.= 23%. The absolute stereochemistry was assigned as (R) by comparison of the

retention time of HPLC with the literature data.

- With BuNH: catalyst, CDCIs (0.5 mL), 20 °C: 14 mg (0.064 mmol, 76%).

HPLC Chiralcel AD-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 220 nm; t = 6.9 min, t =

8.7 min.

- With no catalyst, CDCls (0.5 mL), 20 °C: 5.1 mg (0.023 mmol, 28%).
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3.2.9. 2-Acetyl-2-(2-nitro-1-phenylethyl)cyclopentan-1-one, 14a
00

NO,

Following the general procedure for conjugate additions, the title compound was prepared from (E)-(2-
nitrovinyl)benzene 8 (12 mg, 0.078 mmol, 1 equiv.), 2-acetylcyclopentanone 14 (0.033 mL, 0.273 mmol,
3.5 equiv.), the catalyst Aibs(L-Ala)NHBuU 1 (8 mg, 0.0156 mmol, 0.2 equiv.), or BuNH2 (0.0016 mL,
0.0156 mmol, 0.2 equiv.)). Purification on silica (eluent petroleum ether: ethyl acetate 8:2) provided the
compound as a white solid. NMR spectroscopic data are consistent with the reported data in the

literature.
Catalysts, reaction conditions, yields:
- With Aibs(L-Ala)NHBuU catalyst 1, CDCIs (0.5 mL), 20 °C: 15 mg (0.055 mmol, 70%).

H NMR (400 MHz, CDCl3) & 7.31 — 7.20 (m, 4.7H, CHen), 7.17 — 7.13 (m, 0.3H, CHen dia2), 4.99 (dd, J
=13.1, 11.0 Hz, 0.17H, CH), 4.84 (dd, J = 13.6, 11.5 Hz, 0.83 H, CH), 4.58 (dd, J = 13.6, 3.9 Hz, 0.17H),
4.51(dd, J = 13.6, 3.9 Hz, 0.83 Hz, CH), 4.34 (dd, J = 11.5, 3.9 Hz, 0.80H, CH), 4.28 — 4.20 (m, 0.17H,
CH), 2.61 — 2.52 (m, 0.83H, CH), 2.50 — 2.35 (m, 0.3H), 2.34 (s, 2.57H, Media1), 2.19 (s, 0.7H, Meaia2);
2.23-2.15 (m, 0.3H), 2.02 — 1.92 (m, 1H), 1.79 — 1.64 (m, 2.64H); 1.45 — 1.36 (m, 1.64H). LR-MS (ESI,

positive ion mode) — m/z for [M + Na]* found at 298.2.

Diastereomeric ratio 84:16 (determined by integration of "H NMR signals at 5.02 ppm (dd) and 4.86
ppm (dd), at 4.58 ppm (dd) and 4.50 (dd), 4.38 (dd) and 4.28 ppm (dd)).

HPLC Chiralcel OD-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 220 nm; tmajor = 18.9 min,
tminor = 25.2 min, e.e.18%, minor diastereomer tmajor 43.8 min, tminor 60 Min. The major disterecisomers

have been attributed by comparison with literature data.®

OoN (o]

major diastereomer minor diastereomer

- With BBuNH: catalyst, CDClIs (0.5 mL), 20 °C: 16 mg (0.058 mmol, 75%).

Diastereomeric ratio: 53:47 (determined by integration of '"H NMR signals at 5.02 ppm (dd) and 4.86
ppm (dd), at 4.58 ppm (dd) and 4.50 (dd), 4.38 (dd) and 4.28 ppm (dd).

HPLC Chiralcel OD-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 220 nm; t = 19.4 min, t =

21.7 min; minor diastereomer t = 43.8 min, t = 60 min.
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3.2.10. 5,5-Dimethyl-3-(2-nitro-1-phenylethyl)hexane-2,4-dione, 19a

o O

NO,

Following the general procedure for conjugate additions, the title compound was prepared from (E)-(2-
nitrovinyl)benzene 8 (12 mg, 0.078 mmol, 1 equiv.), 5,5-dimethylhexane-2,4-dione 19 (0.032 mL, 0.273
mmol, 3.5 equiv.), and the catalyst Aibs(L-Ala)NHBuU 1 (8 mg, 0.0156 mmol, 0.2 equiv.), or ‘BuNH2
(0.0016 mL, 0.0156 mmol, 0.2 equiv.)). Purification on silica (eluent petroleum ether: ethyl acetate 9:1)
provided the compound as a colourless liquid. NMR spectroscopic data are consistent with the reported
data in the literature.®

Catalysts, reaction conditions, yields:
- With Aibs(L-Ala)NHBu catalyst 1, in CDCls at 20 °C: 18 mg (0.062 mmol, 79%).

"H NMR (400 MHz, CDCls) & 7.39 — 7.16 (m, 5H), 4.77 (dd, J = 13.3, 10.1 Hz, 0.77H, CHoia1), 4.68 -
4.47 (m, 1.5 H, CH), 4.41 (d, J = 10.5 Hz, 0.75H, CH), 4.35-4.26 (m, 1H, CH), 2.24 (s, 2.35, Media1),
1.91 (s, 0.65H, Media2), 1.13 (s, 1.89H, (CH3)3Cdiaz), 0.83 (s, 7.1H, (CHs)3Cdia1). LR-MS (ESI, positive
ion mode) — m/z for [M + Na]* found at 314.4.

Diastereomeric ratio: 79:21 (determined by integration of 'TH NMR signals at 2.24 ppm (s) and 1.91
ppm (s), at 1.13 ppm (s) and 0.83 ppm (s).

HPLC Chiralcel OD-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor
diastereomer: tmajor = 9.232 mins , tminor = 16.2 mins, e.e. = 44%; major diastereomer: tmajor = 13.207
mins, tminor = 22.302 mins, ee = 52%.

- With BuNH: catalyst, 20 °C: 19 mg (0.065 mmol, 84%).

Diastereomeric ratio: 77:23 (determined by integration of "TH NMR signals at 2.24 ppm (s) and 1.91
ppm (s), at 1.13 ppm (s) and 0.83 ppm (s).

HPLC Chiralcel OD-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor

diastereomer: t = 9.232 mins , t = 16.2 mins; major diastereomer:t = 13.207 mins, t = 22.302 mins.
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3.2.11. 1-Methyl-1-(1-nitrobutan-2-yl)-2-oxocyclopentane-1-carboxylate, 12a
e

OMe
NO,

Following the general procedure for conjugate additions, the title compound was prepared from (E)-1-
nitropropene 12 (7 mg, 0.078 mmol, 1 equiv.), 1-methyl-2-oxocyclopentanecarboxylate 9 (0.032 mL,
0.273 mmol, 3.5 equiv.), and the catalyst Aibs(L-Ala)NHBu 1 (8 mg, 0.0156 mmol, 0.2 equiv.), or ‘BuNH:
(0.0016 mL, 0.0156 mmol, 0.2 equiv.)). Purification on silica (eluent: petroleum ether: ethyl acetate 8:2)
provided the compound as a white solid. The products tends to degrade.

Catalysts, reaction conditions, yields:
- With Aibs(L-Ala)NHBuU catalyst 1, no solvent, 0 °C: 14 mg (0.062 mmol, 80%).

"H NMR (400 MHz, CDCI3) & 4.85 (dd, J = 12.8, 3.8 Hz, 0.84H, CH2NO>), 4.48 (dd, J = 12.8, 3.9 Hz,
0.16H, CH2NO2), 4.27 (dd, J = 12.8, 9.7 Hz, 0.85H, CH2NO2), 4.15 (dd, J = 12.8, 3.9 Hz, 0.15H,
CH2NO2), 3.66 (s, 3H, OMe), 2.97 (CHCHs), 2.54 — 1.73 (m, 6H, 3 x CH2), 1.02 (d, J = 6.9 Hz, 0.33H,
CHs), 0.99 (d, J = 6.8 Hz, 2.66H, CHs3). 1*C NMR (126 MHz, CDClI3) & 212.4 (C=0), 169.9 (C=0Oester),
78.2 (CH2NOz2), 62.0 (C), 53.0 (CH30), 38.4 (CH2), 35.7 (CH), 30.8 (CH2), 21.1 (CHz), 13.9 (CH3CH).
HRMS (ESI, positive ion mode) C10H1sNOs+Na* calculated 252.0842, measured 252.0845.

Diastereomeric ratio: 89:11 (determined by integration of "H NMR signals at 4.25 ppm and 4.09 ppm,
and signals at 0.99 ppm and 1.02 ppm).

HPLC Chiralcel OD-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 220 nm; major
diastereomer: tmajor = 10.995 mins, tminor = 15.285 mins, e.e.= 28%; minor diastereomer: tmajor = 11.938
mins, tminor = 14.455 mins, e.e.= 18%.

- With BuNH: catalyst, 0 °C, no solvent: 18 mg (0.078 mmol, 100%).

Diastereomeric ratio: 89:11 (determined by integration of 'H NMR signals at 4.25 ppm and 4.09 ppm)

and confirmed by integration of HPLC signals.

HPLC Chiralcel OD-H column, hexane/i-PrOH (90:10), flow rate 0.7 mL/min, 220 nm; major

diastereomer; t = 10.991 mins, t = 15.163 mins; minor diastereomer: t = 11.895 mins, t = 14.339 mins.
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3.2.12. Methyl 1-(3-methyl-1-nitrobutan-2-yl)-2-oxocyclopentane-1-carboxylate, 11a
e

OMe
NO,

Following the general procedure for conjugate additions, the title compound was prepared from (E)-3-
methyl-1-nitropropene 11 (9 mg, 0.078 mmol, 1 equiv.), 1-methyl-2-oxocyclopentanecarboxylate 9
(0.032 mL, 0.273 mmol, 3.5 equiv.), and either of the catalysts Aibs(L-Ala)NHBu 1 (8 mg, 0.0156 mmol,
0.2 equiv.), ‘BuNH2(0.0016 mL, 0.0156 mmol, 0.2 equiv.). Purification on silica (eluent: petroleum ether:
ethyl acetate 8:2) provided the compound. Spectroscopic data is consistent with the reported data in
the literature.’” With Aiba(L-Ala)NHBu catalyst 1, CDClz, 20 °C: 16 mg (0.062 mmol, 80%).

H NMR (400 MHz, CDCI3) 8 5.07 (dd, J = 15.1, 4.1 Hz, 1H, CH2NO2), 4.44 (dd, J = 15.1, 6.2 Hz, 1H,
CH2NO2), 3.64 (s, 3H, OMe), 2.48 - 1.74 (m, 8H), 0.88 (d, J = 7.1 Hz, 3H, CHairr), 0.80 (d, J = 6.9 Hz,
3H, CHsipr). *C NMR (126 MHz, CDClI3) 8 212.8 (C=0diat minor), 212.4 (C=Odiaz major), 169.9 (C=Oester dia2
major), 169.8 (C=Oester dia1 minor), 73.3 (CH2NO2), 62.3 (C), 52.5 (CH30), 45.4 (CHCH2NO2), 38.2 (CHz),
32.3 (CHz), 28.8 (CH(CHs)2), 22.6 (CH3CH), 19.3 (CH2), 17.9 (CH3CH). LR-MS (ESI, positive ion mode)
—m/z for [M + Na]* found at 280.2. HRMS (ESI, positive ion mode) C12H19NOs+Na* calculated 280.1155,
measured 280.1163.

Catalysts, reaction conditions, yields:
- With Aibs(L-Ala)NHBu catalyst 1, CDCls (0.5 mL), 20 °C: 16 mg (0.062 mmol, 80%).
Diastereomeric ratio: 99:1 (determined by integration of 'TH NMR signals).

HPLC Chiralcel OD-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 220 nm; major
diastereomer: tmajor = 10.149 mins, tminor = 11.281 mins, e.e. = 10%; minor diastereomer: tmajor = 10.873

mins, tminor = 13.7901 mins, e.e.= 0%. Diastereomeric ratio by integration of HPLC signals = 98:2.

- With BuNHz catalyst, CDCIs (0.5 mL), 20 °C: 15 mg (0.058 mmol, 75%).

Diastereomeric ratio: 98:2 (determined by integration of 'TH NMR signals).
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3.2.13. 2-(2-Nitro-1-phenylethyl)malononitrile, 22a

NC.__CN

NO,

The title compound was prepared from (E)-(2-nitrovinyl)benzene 8 (7 mg, 0.078 mmol, 1 equiv.),
malonitrile 22 (18 mg, 0.273 mmol, 3.5 equiv.), and Aibs4(L-Ala)NHBu 1 (8 mg, 0.0156 mmol, 0.2 equiv.).
Purification on silica (eluent: petroleum ether: ethyl acetate 8:2) provided the compound (16 mg, 100%)
as a white solid. Spectroscopic data is consistent with the reported data in the literature.'® 'TH NMR (400
MHz, CDCl3) 6 7.52 — 7.44 (m, 3H, 3 x CHpn), 7.39-7.33 (m, 2H, 2 x CHpn), 4.99 (dd, J = 14.3, 8.0 Hz,
1H, CH2NO2), 4.91 (dd, J = 14.3, 6.2 Hz, 1H, CH2NO2), 4.43 (d, J = 6.0 Hz, 1H, CH), 4.08 (dt, J = 8.0,
6.1 Hz, CH). HPLC Chiralpak AD-H column, hexane/i-PrOH (90:10), flow rate 0.6 mL/min, 254 nm;

Enantiomers: tmajor = 23.2 mins, tminor = 26.9 mins, e.e. = 2%.

Without catalyst: a solution of (E)-(2-nitrovinyl)benzene 8 (7 mg, 0.078 mmol, 1 equiv.) and malonitrile
22 (18 mg, 0.273 mmol, 3.5 equiv.) in CDClI3 (0.4 mL) was analysed over time by "H NMR spectroscopy,

showing no conversion after 6 days at ambient temperature.
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4. NMR spectra of synthesised compounds
4.1. Spectra for characterisation of peptides

N3Aib4OH (in DMSO de)

Ho§ Ho§
o o

1‘[
J 1) , 1
L o)
ooy A
N\ RN RV




N3AibNHBu (in CDCls)

"
T T T T T T T T T T T T T T T T T T T
s 0 05 100 2.5 '] S 80 7 6.5 6.0 5.5 5.0 10 3s 30 25 2.0 LS5 0.5 0.0
o)
B u 2 -
T T Y T T T T Y T T T T Y T
¥ 90 180 170 £ 150 40 130 20 100 80 0 60 S0 30 20
11 {ppm
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N3AibsNH'Bu, 6 (in CDClIs)
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(L-Ala)NHtBu (in CDCls)
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N;Aib4(L-Ala)NHBu (in CDCl,)

Y Y
200 i 80 20 10 LW 140 130 i e 100 0 a0 0 50 0 0 30 P



Aib4(L-Ala)NHtBu, foldamer 1 (in acetone d6)
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N;Aib(L-Ala)NHBu (in CDCl,)
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Aib(L-Ala)NH'Bu, 4 (in CD;0D)
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N:Aibg(L-Ala)NH!Bu, peptide 7 (in CDClIs)

é

A L
—— X w o
- D —
—_—= 0 = D D o = -
Shl\ gt S e AR N |

S43



Aibs(L-Ala)NH!Bu, Peptide 3
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N;Aib4(D-Phe)NHBu (in CDCls)
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Aib4(D-Phe)NHBu, Peptide 5 (in CDCls)
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4.2. Spectra of products from catalysis
Ethyl 4,4-dimethyl-2-(2-nitro-1-phenylethyl)-3-oxopentanoate, 20a (in CDCls)
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1-Methyl-1-(1-nitrobutan-2-yl)-2-oxocyclopentane-1-carboxylate, 12a (in CDCls)
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Methyl 1-(3-methyl-1-nitrobutan-2-yl)-2-oxocyclopentane-1-carboxylate, 11a (in CDCIs)
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5. Circular dichroism spectra of peptides 1,2 and 3

Circular Dichroism (CD) measurements were performed at 25 °C on a Chirascan qCD applied photophysics
spectrometer, using a high precision 1 mm light path quartz cell Hellma Analytics, with the solvent and

concentration stated.

15
10 4
>
ég 51 AibsNHtBu 2
° R,
g g O e e o e
oD
o0
5o Aibs(L-Ala)NHtBU 1
=~ 5.
10 Aibs(L-Ala)NHtBu 3
15 . . .
195 215 235 255

Wavelength / nm

Figure S1. Circular dichroism spectra at 25 °C of Aibs(L-Ala)NHtBu 1 (0.258 mM, blue trace),
AibsNHtBu 2 (0.251 mM, orange trace), Aibs(L-Ala)NHtBu 3 (0.260 mM, grey trace) in methanol.
Circular Dichroism (CD) measurements show a negative band at the diagnostic wavelength of 205 nm for
peptides Aibs-L-AlaNHtBu 1 and Aibs-L-AlaNHtBu 3, which is consistent with an excess of P 310 helicity.* This
signal is stronger for the longer peptide 3, commensurate with the increased number of residues in this peptide.

The achiral peptide AibsNHtBu 2 gave no CD signal as expected.
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reaction mixtures for measurement of

6. NMR spectra of crude
diastereomeric ratios
6.1.  1-Methyl-1-(2-nitro-1-phenylethyl)-2 oxocyclopentane-1-carboxylate, 10
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Figure S2. "H NMR spectrum (400 MHz, 298 K in CDCls) of compound 10 prepared with Aiba(L-
Ala)NHBuU 1 at 20 °C in CDClIs (diastereomeric ratio: 96:4).
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Figure S3. "H NMR spectrum (400 MHz, 298 K in CDCIs) of compound 10 prepared with Aiba(L-
Ala)NHBuU 1 at 40 °C in CDClIs (diastereomeric ratio: 91:9).
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Figure S4. "H NMR spectrum (400 MHz, 298 K in CDCIz) of compound 10 prepared with BuNH2 at 20
°C in CDCls (diastereomeric ratio: 68:32).
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Figure S5. "H NMR spectrum (400 MHz, 298 K in CDCls) of compound 10 prepared with Aiba(L-
Ala)NHtBu 1 at 0 °C without solvent (diastereomeric ratio: 90:10).
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Figure S6. "H NMR spectrum (400 MHz, 298 K in CDCIz) of compound 10 prepared with BuNH2 at0
°C without solvent (diastereomeric ratio: 59:41).
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Figure S7. "H NMR spectrum (400 MHz, 298 K in CDCls) of compound 10 prepared with Aib(L-
Ala)NHBuU 4 at 0 °C without solvent (diastereomeric ratio: 82:18).
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Figure S8. 'H NMR spectrum (400 MHz, 298 K in CDCIz) of compound 10 prepared with Aibs(L-
Ala)NHBuU 3 at 20 °C in CDClIs (diastereomeric ratio: 88:12).
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Figure S9. '"H NMR spectrum (400 MHz, 298 K in CDCI3) of compound 10 prepared with AibsNH/Bu 2
at 20 °C in CDCls (diastereomeric ratio: 95:5).
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Figure S$10. '"H NMR spectrum (400 MHz, 298 K in CDClI3) of compound 10 prepared with Aibs(D-
Phe)NHBuU 5 at 25 °C in CDCIs (diastereomeric ratio: 9:1).

6.2. 1-tert-Butyl-1-(2-nitro-1-phenylethyl)-2 -oxocyclopentane-1-carboxylate, 13
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Figure S11. "H NMR spectrum (400 MHz, 298 K in CDCls) of compound 13 prepared with H2N‘Bu at
20 °C in CDCls (diastereomeric ratio: 87:13).
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Figure $12. 'H NMR spectrum (400 MHz, 298 K in CDCIs) of compound 13 prepared with Aiba(L-
Ala)NHBuU 1 at 20 °C in CDClIs (diastereomeric ratio: 78:22).
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Figure S$13. '"H NMR spectrum (400 MHz, 298 K in CDCI3) of compound 13 prepared with Aiba(L-
Ala)NHBu 1 at 0 °C, no solvent (diastereomeric ratio: 80:20).
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6.3.

/J

Methyl 1-(2-nitro-1-phenylethyl)-2-oxocyclohexane-1-carboxylate, 15
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Figure S14. 'H NMR spectrum (400 MHz, 298 K in CDCI3) of compound 15 prepared with Aiba(L-
Ala)NHBuU 1 at 20 °C in CDCls (diastereomeric ratio: 92:8).
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Figure $15. '"H NMR spectrum (400 MHz, 298 K in CDCIz) of compound 15 prepared with BuNHzat 20
°C in CDCls (diastereomeric ratio: 83:17).
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Figure $16. 'H NMR spectrum (400 MHz, 298 K in CDCl3) of compound 15 prepared with Aiba(L-
Ala)NH®Bu 1 at 0 °C with no solvent (diastereomeric ratio: 94:6)...
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Figure S17. '"H NMR spectrum (400 MHz, 298 K in CDCIs) of compound 15 prepared with BuNHZat 0
°C without solvent (diastereomeric ratio: 91:9).
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Ethyl 4,4-dimethyl-2-(2-nitro-1-phenylethyl)-3-oxopentanoate, 20a
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Figure S18. "H NMR spectrum (400 MHz, 298 K in CDCls) of compound 20a prepared with Aiba(L-
Ala)NHBuU 1 at 20 °C in CDCls (diastereomeric ratio: 95:5).
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Figure $19. '"H NMR spectrum (400 MHz, 298 K in CDCI3) of compound 20a prepared with BuNH2 at

20 °C in CDCls (diastereomeric ratio: 91:9).
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Figure $19. 'H '3C HSQC NMR spectrum of compound 20a in CDCls.
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6.5. Ethyl 2-benzoyl-4-nitro-3-phenylbutanoate, 21a
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Figure S21. 'H NMR spectrum (400 MHz, 298 K in CDCls) of compound 21a prepared with Aiba(L-
Ala)NHBuU 1 at 20 °C in CDCls (diastereomeric ratio: 55:45).
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Figure S22. "H NMR spectrum (400 MHz, 298 K in CDCls) of compound 21a prepared with BuNHzat
20 °C in CDCls (diastereomeric ratio: 50:50).
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Figure $23. 'H NMR spectrum (400 MHz, 298 K in CDCls) of compound 21a prepared with no catalyst
at 20 °C in CDCl; (diastereomeric ratio: 58:42).

6.6. Dimethyl 2-(2-nitro-1-phenylethyl)malonate, 17a
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Figure S$24. 'H NMR spectrum (400 MHz, 298 K in CDClIs) of compound 17a prepared with Aiba(L-
Ala)NHBu 1 at 20 °C in CDCls.
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Figure $25. '"H NMR spectrum (400 MHz, 298 K in CDCIs) of compound 17a prepared with BuNH2 at
20 °C in CDCl3

6.7. 1-Acetyl-2-(2-nitro-1-phenylethyl)indolin-3-one, 16a
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Figure S26. '"H NMR spectrum (400 MHz, 298 K in CDCI3) of compound 16a prepared with Aiba(L-
Ala)NHBu 1 at 20 °C in CDCIs (diastereomeric ratio: 85:15).
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Figure $27. '"H NMR spectrum (400 MHz, 298 K in CDCIz) of compound 16a prepared with BuNH2 at

20 °C in CDCls (diastereomeric ratio: 85:15).
6.8. 3-(2-Nitro-1-phenylethyl)pentane-2,4-dione, 18a
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Figure $28. 'H NMR spectrum (400 MHz, 298 K in CDClIs) of compound 18a prepared with Aiba(L-

Ala)NHBu 1 at 20 °C in CDCls.
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Figure $29. 'H NMR spectrum (400 MHz, 298 K in CDCIs) of compound 18a prepared with BuNH2 at

20 °C in CDCls
6.9. 2-Acetyl-2-(2-nitro-1-phenylethyl)cyclopentan-1-one, 14a
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Figure S30. '"H NMR spectrum (400 MHz, 298 K in CDCIs) of compound 14a prepared with Aiba(L-
Ala)NHBuU 1 at 20 °C in CDCls (diastereomeric ratio: 84:16).
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Figure S31. '"H NMR spectrum (400 MHz, 298 K in CDCI3) of compound 14a prepared with BuNH2 at
20 °C in CDCls (diastereomeric ratio: 53:47).

6.10. 5,5-Dimethyl-3-(2-nitro-1-phenylethyl)hexane-2,4-dione, 19a
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Figure S32. '"H NMR spectrum (400 MHz, 298 K in CDCIs) of compound 19a prepared with Aiba(L-
Ala)NHBuU 1 at 20 °C in CDCls (diastereomeric ratio: 79:21).
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Figure S33. '"H NMR spectrum (400 MHz, 298 K in CDCI3) of compound 19a prepared with BuNH2 at

20 °C in CDCls (diastereomeric ratio: 77:23).

6.11. 1-Methyl-1-(1-nitrobutan-2-yl)-2-oxocyclopentane-1-carboxylate, 12a
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Figure S34. '"H NMR spectrum (400 MHz, 298 K in CDCI3) of compound 12a prepared with Aiba(L-
Ala)NHBu 1 at 0 °C without solvent (diastereomeric ratio: 89:11).
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Figure $35. "H NMR spectrum (400 MHz, 298 K in CDCI3) of compound 12a prepared with BuNH2 at
0 °C without solvent (diastereomeric ratio: 89:11).
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6.12. Methyl 1-(3-methyl-1-nitrobutan-2-yl)-2-oxocyclopentane-1-carboxylate, 11a
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Figure S36. '"H NMR spectrum (400 MHz, 298 K in CDCI3) of compound 11a prepared with Aiba(L-
Ala)NHBuU 1 at 0 °C without solvent (diastereomeric ratio: 99:1).
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Figure S37. '"H NMR spectrum (400 MHz, 298 K in CDCIs3) of compound 11a prepared with BuNH2 at
0 °C without solvent (diastereomeric ratio: 98:2).
6.13. 2-(2-Nitro-1-phenylethyl)malononitrile 22
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Figure $38. 'H NMR spectrum (400 MHz, 298 K in CDClIs) of 2-(2-nitro-1-phenylethyl)malononitrile 22
prepared with Aiba(L-Ala)NHBu 1 at 20 °C in CDCls,
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7. Control experiments

7.1. Assessment of imine formation

I ,_MLL_JJ !
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Figure S39. Overlay of '"H NMR spectra (25 °C in CDCIs3) of (in blue) Aiba(L-Ala)NH!'Bu 1, (in green) 1-
methyl-2-oxocyclopentanecarboxylate 9, (in brown) a 1:1 mixture of Aibs(L-Ala)NH!Bu 1 and 1-methyl-
2-oxocyclopentanecarboxylate 9 after one week in the presence of 4 A molecular sieves. The spectra
indicate no variation of chemical shifts that would indicate the formation of imine.
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Figure S40. a) overlay of '3C NMR spectra (25 °C in CDCIs) of (in blue) Aiba(L-Ala)NHBu 1, (in green)
1-methyl-2-oxocyclopentanecarboxylate 9, and (in brown) a 1:1 mixture of Aibs(L-Ala)NHBu 1 and 1-
methyl-2-oxocyclopentanecarboxylate 9 after one week in the presence of 4 A molecular sieves. b)
Zoom on the region [220-165 ppm], ¢c) Zoom on the region [60-0 ppm]. The spectra indicate no variation
of chemical shifts that would indicate the formation of imine.
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7.2. Binding of B-nitrostyrene to NzAibsNHBu 6 in CDCl;
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Figure S41. Overlay of 'TH NMR spectra of a) N3AibsNHBu 6 (29.1 mM in CDCIs at 25 °C) in the
presence of (E)-(2-nitrovinyl)benzene) 8 (from 0 to 57 equivalents) - region between 6 ppm and 8.4
ppm. Addition of nitroalkene induces downfield shifts of NH signals (CIS (ppm) at 57 equivalents of (E)-
(2-nitrovinyl)benzene 8: NH2=0.47, NH°= 0.07, NH¢= 0.16, NHY= 0.16, NHe= 0.09).
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Table S1: Titration of N3sAibsNHBu 6 (29.1 mM in CDCls at 25 °C) with(E)-(2-nitrovinyl)benzene) 8 (from
0 to 57 equivalents) - variation of the '"H NMR chemical shift values (ppm) of NHa, NH, NH¢ upon
addition of the titrant. CIS (ppm) at 57 equivalents of ligand added: NH2=0.47, NHt= 0.07, NH¢= 0.16,
NHd= 0.16, NHe= 0.09).

G/H NH?*  NHP(ppm) NH¢(ppm)
equivalent (ppm)

total

0 6.12 6.798 6.919
0.22 6.127 6.798 6.922
0.6 6.14 6.8 6.927
1.03 6.15 6.802 6.93
1.57 6.165 6.8025 6.936
1.89 6.171 6.803 6.938
2.3 6.18 6.804 6.946
2.76 6.191 6.805 6.946
3.39 6.205 6.807 6.95
3.76 6.215 6.807 6.953
4.64 6.23 6.809 6.958
6.4 6.275 6.814 6.975
10.31 6.332 6.82 6.994
16 6.403 6.83 7.01
28.5 6.485 6.843 7.045
36.7 6.53 6.852 7.06
57.7 6.59 6.865 7.08
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Figure S42. Titration of N3AibsNHBu 6 (29.1 mM in CDCIs at 25 °C) with(E)-(2-nitrovinyl)benzene 8
(from 0 to 3.4 molL™"). Plot shows the variation of the '"H NMR chemical shift values (ppm) of the
exposed NH groups, NH2 and NH¢, upon addition of the titrant. These NHs experience the greatest
change in chemical shift upon addition of 8: CIS (ppm) at 57 equivalents of ligand added: NH2=0.47,
NHP=0.07, NH°= 0.16, NH9= 0.16, NHe= 0.09). Curve fits shown (K = 0.84 M~") obtained from the fitting
to a 1:1 binding model with http://app.supramolecular.org/bindfit/.°
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8. HPLC chromatograms of Michael adducts for the measurement of
enantiomeric excess

8.1. 1-Methyl-1-(2-nitro-1-phenylethyl)-2 oxocyclopentane-1-carboxylate, 10
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T T T T T T T T T T T T T T T T T T T T
2 - 6 3 10 12 14 16 18 20
b Name iR Peak Area |Area Percent Width
(7 units*ms)
unknown 5.06 3056356.250 6.568 0.416
unknown 10.39 3ZTT2504.000 70.423 0.650
unknown 12.85 TO2730.750 1.703 0.707
unknown 15.35 55152350000 21.306 0.859

Figure S43. Reaction conditions: catalyst Aibs(L-Ala)NHBu 1, CDCIs, 20 °C. HPLC Chiralcel OD-H
column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor diastereomer: tmajor = 9.064 mins,
tminor = 12.85 mins, e.e. = 54%; major diastereomer: tmajor = 10.39 Mins, tminor = 15.35 mins, e.e.= 58%.
Diastereomeric ratio: 92:8.

S79



975

—

138

—_—

us
T A
12 14 L] 18 20
e iH Pl Area | Ares Pamoen i Wiclsh
Y uni st}

PATI .50 H7 24505000 H.069 Q561
PATI 975 SESF2E12.00] 52230 QA75
AT 11.95 FASEI 22000 BA41 0713
PATI 13,89 I5530184.00]) 32861 OA7E

Figure S44. Reaction conditions: catalyst Aibs(L-Ala)NHBu 1, CDCIs, 40 °C. HPLC Chiralcel OD-H
column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor diastereomer: tmajor = 9.064 mins,

tminor = 12.85 mins, e.e. = 23%; major diastereomer: tmajor = 10.39 mins, tminor = 15.35 mins, e.e.= 9%.
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Peak RetTime Type Width Area Height Area
= [min] [min] [mAU*s] [mAU] %

1 0.1502 8802.76563 868.83661 15.1020
2 0.9606 5380.70410 78.40569 9..2311
3 9.035 vwv 0.3274 6984.83398 321.64108 11.9831
4 10.579 VB 0.3603 1.55669e4 662.21722 26.7064
5 12.973 BB 0.4392 6129.98730 214.60922 10.5166
6 15.629 BB 0.5292 1.54237e4 448.47263 26.4608

Figure S45. Reaction conditions: catalyst H2N‘Bu, CDCIs, 20 °C. HPLC Chiralcel OD-H column,
hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor diastereomer: t = 9.035 mins, t = 12.973

mins; major diastereomer: t = 10.579 mins, t = 15.629 mins. Diastereomeric ratio: 61:39.
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Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

wengren s e e [rermsrereraz Jfermrn [ ~rersnnrn |
1 8.026 BB 0.2664 3636.19385 209.57092 20.4373
Z 9.275 BB 0.2885 9644.15527 519.73334 54.2053
3 11.443 BV 0.3562 2735.08447 118.11505 15.3726
4 12.410 VB 0.3934 1776.47449 70.:63925 9.9847

Figure S46. Reaction conditions: catalyst Aibs(L-Ala)NHBu 1, no solvent, 0 °C. HPLC Chiralcel OD-
H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; major diastereomer: tmajor = 9.275
mins, tminor = 12.41 mins, e.e. = 69%; minor diastereomer: tmajor = 8.026 mins, tminor = 11.443 mins, e.e.=
14%.
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Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
B | [=R=alaraesss Sesssstr— |======v=sc [ES=R=a=s I
ik 8.845 BB 0.3079 4269.00732 212.96359 23.6033
2 10.439 BB 0.3458 2205.07300 99.78053: 12.1918
3 13.395 BV 0.4765 4174.33545 136.60164 23.0798
4 14.667 VB 0.4938 2188.09692 66.86594 12.0980

Figure S47. Reaction conditions: catalyst Aib(L-Ala)NHBu 4, no solvent, 0 °C. HPLC Chiralcel OD-
H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; major diastereomer: tmajor = 8.845
mins, tminor = 13.395 mins, e.e. = 1%; minor diastereomer: tmajor = 10.439 mins, tminor = 14.667 mins, e.e.

= 0%. Diastereomeric ratio: 66:34.
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Time course
Reaction condition: catalyst Aibs4(L-Ala)NHBu 1, no solvent, 0 °C.
Day 1

With H,NAib, (L-Ala)NH’Bu with GP3 — Day One
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0 5 10 15
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

it [iaintainininds: ==l [======== ffr——— [======== |
1 3.488 VB 0.1477 9300.36328 937.62109 15.1983
2 7.136 BV 0.8143 4592.8359%4 85.01044 7.5054
3 8.051 Vv 0.3788 830.05957 30.00118 1.3565
4 9.064 VvV 0.2520 2936.61743 174.81396 4.7989
5 10.390 BB 0.3920 3.27775e4 1318.43567 53.5638
6 12.848 BB 0.4212 795.62738 29.64086 1.3002
7 15.348 BB 0.5088 9960.44043 301.97281 16.2770

Figure S48. Chiralcel OD-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor
diastereomer: tmajor = 9.064 mins, tminor = 12.848 mins, e.e. = 54%; major diastereomer: tmajor = 10.39

mins, tminor = 15.348 mins, e.e.= 54%. Diastereomeric ratio: 92:8.
Day 2

With H,NAib, (L-Ala)NH’Bu with GP3 — Day Two
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# [min] [min] [mAU*s] [mAU] %

—mom |- e R | -=mmmmm o | -=mmmm- !
1 8.700 BB 0.3217 2103.71313 101.52834 23.0311
2 10.195 BB 0.3474 4224.30615 196.00615 46.2469
3 12.951 BV 0.4361 1647.00012 59.28714 18.0311
4 14.134 VB 0.4878 1159.21863 37.59124 12.6909

Figure S49. Chiralcel OD-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; major
diastereomer: tmajor = 10.195 mins, tminor = 14.134 mins, e.e. = 57%; minor diastereomer: tmajor = 8.7

mins, tminor = 12.95 mins, e.e. = 12%.
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Day 5

With H,NAib, (L-Ala)NH’Bu with GP3 — Day Five
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1 8.251 BB 0.2817 2809.74463 152.00626 24.6198
2 9.583 BB 0.3038 5164.00244 264.49216 45.2485
3 11.881 BV 0.3836 2158.10693 87.53486 18.9100
4 12.981 VB 0.4176 1280.68689 47.64676 11.2218

Figure S50. Reaction conditions: catalyst Aibs(L-Ala)NHBu 1, no solvent, 0 °C. Chiralcel OD-H
column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; major diastereomer: tmajor = 9.58 mins,

tminor = 1298 mins, e.e. = 60%); minor diastereomer: tmajor = 8.25 mins, tminor = 11.88 mins, e.e. = 14%.
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1 3.131 VB 0.05458 1030577 1.64972 2. 1693
2 §.308 EB 0.2727 73.57645 4,23445 15.0592
3 5.667 BB 0.2876 168.65501 9.21112 34.5182
4 11.941 BB 0.3237 50.37441 2.29850 10.3103
5 13.075 BB 0.3981 185.67105 7.12376 38.0020

Totals : 4B88.58270 24.51755

Figure S51. Reaction conditions: catalyst Aibs(L-Ala)NHBu 3, CDClIs, 20 °C. Chiralcel OD-H column,
hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor diastereomer: tmajor = 8.34 min (2S, 3R),
tminor = 11.9 mins ((2R, 3S), e.e. = 19%; major diastereomer: tmajor = 9.67 min (2S, 3S), tminor = 13.04
mins (2R, 3R), e.e.= 5%
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Signal 1: DADl1 A, Sig=220,4 Ref=360,100

Peak RetTime Type Width Area Height Area
= [min] [min] [mAU*s] [mAU] %
sees flerenses jaiaias kS | =s=s=nrars [aiaiali i e |
1 3.085 BV 0.2156 105.43161 6.22438 0.6075
2 3.375 VB 0.1297 635.74939 71..52097 3.6633
3 6.960 BB 0.2064 18.04180 112913 0.1040
4 7.644 BV 0.2294 100.46589 6.12474 0.5789
5 8.195 vv 0.3189 1027.62061 48.94929 5.,.921'3
6 9.306 VB 0.3518 4182.21631 178.20201 24.0987
7 10.834 BB 0.4063 1004.74091 37.05973 5.7895
8 13.742 BB 0.5420 1.02803e4 284.21118 59.2368

Figure S$52. Reaction conditions: catalyst Aibs(L-Phe)NHBu 5, CDCI3, 20 °C. HPLC Chiralcel OD-H
column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; major diastereomer: tminor = 9.3 mins,

tmajor = 13.724 mins, e.e. = 42%; minor diastereomer: tminorr = 8.195 mins, tmajor = 10.83 mins, e.e. = 1%.
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8.2. 1-tert-Butyl-1-(2-nitro-1-phenylethyl)-2 -oxocyclopentane-1-carboxylate, 13
0 o
O'Bu
NO;

DAD1 A, Sig=220,16 Ref=alf (071-0101.0)
DAD1 C, Sig=210,16 Ref=off (071-0101.D)

T8

Morm

:

500 -

400 ]

300

Signal 1: DAD1 A, Sig=220,16 Ref=off

Peak RetTime Type Width krea Height krea
# [min] [min] [mAD*=] [mAl] %
Sess lessssss e e e i [ i |
x 5.94% BV 0.1625 44 . HoR53 01010 0.0955
2 6.115 VB 0.1135 63.54049 7.92464 0.1353
3 10.906 BB 0.3350 62.41738 Z2.85606 0.1329
4 1lo.454 BB 0.4784 2197.37012 71.9329¢6 4.6775
5 18.575 BB 0.5534 2451.57251 ©9.86110 5.218B6
6 21.575 BR 0.6454 1.89571e4 461.34674 40.3533
7 23,400 BV 0.7532 1.8749%e4 387.01233 39.9121

Figure S53. Reaction conditions: catalyst H:N‘Bu, in CDCIs, 20 °C. HPLC Chiralpak OD-H column,
hexane/i-PrOH (97:3), flow rate 0.5 mL/min, 220 nm; minor diastereomer: t = 17.4 mins, t- = 19.4 mins,

major diastereomer: tr = 22.3 mins, t- = 23.9 mins.
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PMP1 | Pressure
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [mAl] s

9.0L072 d.6453

.5548 315.70673 8.55034 9.5221

3 22.328 BV 0.6461 1121.40771 26.58702 33.B230
D777 LB9L.T6550 31.20705 48.0096

Figure S54. Reaction conditions: catalyst Aibs(L-Ala)NH!Bu 1, CDClIs (0.5 mL), 20 °C. HPLC Chiralcel
OD-H column, hexane/i-PrOH (97/3), flow rate 0.5 mL/min, 220 nm; minor diastereomer: t = 17.4 mins,

tr = 19.4 mins. ee = 5%, major diastereomer: tr = 22.3 mins, t- = 23.9 mins, ee = 17%.

mAU

o N A O ®

0 5 10 15 20 25
PMP1  Preccaiire

Peak RetTime Type Width Area Height Area
B [min] [min] [mMAU*s] [mAU] %

1 17.%513 BB 0.4565 92.78078 2.85987 9.5488
2 19.550 BB 0.4882 99.54309 2.72518 10.2447
3 22.387 BB 0.6354 332.12558 7.82159 34.1816
4 24.285 BB 0.6809 447.20148 9.47078 46.0249

Totals 3 971.65093 22.87742

Figure S55. Reaction conditions: catalyst Aibs(L-Ala)NHBu 1, CDCIs (0.5 mL), 20 °C — repeat (for
error evaluation). HPLC Chiralcel OD-H column, hexane/i-PrOH (97/3), flow rate 0.5 mL/min, 220 nm;
minor diastereomer: tr = 17.4 mins, t: = 19.4 mins. ee = 4%, major diastereomer: tr = 22.3 mins, tr = 23.9

mins, ee = 15%.
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0 5 10 15 20 25
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
s [ === === | === [[m====mmm=s | ======—- |
1 17.444 MM 0.5385 23.55407 7.28992e-1 72670
2 19.449 MM 05925 23.41892 6.58806e-1 7:2253
3 22.246 MM 0.6963 103.98937 2.48901 32.0833
4 24.243 BB 0.5987 173.16032 3.83562 53.4243
Totals :: 324.12269 771243

Figure $56. Reaction conditions: catalyst Aibs(L-Ala)NH™Bu 1, no solvent, 0 °C. HPLC Chiralcel OD-
H column, hexane/i-PrOH (97/3), flow rate 0.5 mL/min, 220 nm; minor diastereomer: t- = 17.4 mins, t- =
19.4 mins. e.e. = 2%, major diastereomer: tr = 22.3 mins, tr = 23.9 mins, e.e.= 27%. Diastereomeric
ratio: 85:15.
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8.3. Methyl 1-(2-nitro-1-phenylethyl)-2-oxocyclohexane-1-carboxylate, 15a
0]

0
OMe
NOZ

mAU 7 ™
E ©
3 S

1250 & g

1000 =

750 = n

500 § 2

250 = © N

s
0 5 10 15 20 25
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

1 0.4805 4.66787e4 1618.33997 37.8399
2 15.688 BV 0.4778 2753.14307 91.82237 2.2318
3 17.063 VB 0.6182 4.09806e4 1081.26013 33.2208
4 19.649 BV 0.6102 2.99376e4 775.86700 24.2688
5 22.409 VB 0.7080 3008.32935 68.01954 2.4387

Figure S57. Reaction conditions: catalyst Aibs(L-Ala)NHBu 1, in CDCIs, 20 °C. HPLC Chiralpak IC
column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; major diastereomer: tmajor = 17.1 mins,

tminor = 19.7 mins, e.e. =16%; minor diastereomer: tmajor = 5%.

mAU
1500
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0 5 10 15 20 25
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %

17.096
19.626

15.684

T T T T

1 0 4.92232e4 1690.94702 31.2523
2 0 1.02404e4 341.73993 6.5017
3 17.096 VB 0.6111 4.32067e4 1158.54272 27.4324
4 0 4.43080e4 1100.95679 28.1316
5 0 1.05243e4 252.80075 6.6820

Figure S58. Reaction conditions: catalyst NH2Bu, in CDCIs, 20 °C. HPLC Chiralpak IC column,
hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; major diastereomer: t = 17.1 mins, t = 19.6 mins,

minor diastereomer: t = 15.7 mins, t = 22.4 mins.
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DAD1 A, Sig=210,16 Ref=off (CATH SJW\CATH SJW 2022-03-14 13-3728\CHIRAL CAT D)
mAl ] %
*‘! @0
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3 || N 3
500 2 || A 3
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vl f 1 o~
(] — e iy =
T T T T T T T
0 5 10 15 20 25 30 35 40
DAD1 B, Sig=254,16 Ref=off (CATH SJW\CATH SJW 2022-03-14 13-37-28\CHIRAL CAT D)
mAL
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- _J\—__J Il‘. ] N S . 8 ."I \_ e
T T T T T T T
0 5 10 15 20 25 30 35 40
Signal 1: DAD1 A, Sig=218,16 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] 4

1  4.266 VB 8.3746 6.27741e4 2137.93866 46.9568

2 17.194 BV 8.56821 1116.36609 34.81381 0.8351

3 18.716 VB 8.6328 4.00182e4 1013.11237 29.9342

4 22.134 BB 8.6713 2.82451e4  670.74158 21.1278

5 25.659 BB 8.6130 1533.32886 31.11259 1.1478
Totals : 1.33687e5 3887.71e21

Figure S59. Reaction conditions: catalyst Aibs(L-Ala)NHBu 1, no solvent, 0 °C. HPLC Chiralpak IC
column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; major diastereomer: tmajor = 18.7 mins,

tminor = 22.1 mins, e.e.= 17%; minor diastereomer: tmajor = 17.2 mins, tminor = 25.6 Mins, e.e.= 16%.

8.4. Ethyl 4,4-dimethyl-2-(2-nitro-1-phenylethyl)-3-oxopentanoate, 20a

mAU )
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= e | | &
100 = © g / P
U e ,’A‘Jk‘—‘ — e f_f‘,—f‘f,f,\‘ — “’{ ; , ,ﬁ’,‘ I
0 5 10 15 20 25 30 35 40
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 0.3288 1691.34583 70.26266  2.1609

2 23.624 BV 0.9888 1259.38489 18.07749 1.6090

tBu OEt 3 26.178 VB 1.0344 2.00490e4 283.05215 25.6146
NO, 4 1.2204 5.38252e4 662.09711 68.7671

5 I

35.253 VB .5329 1446.84009 12.01530 1.8485

Figure S$58. Reaction condition: catalyst Aib4(L-Ala)NHBu 1, in CDCIs, 20 °C. HPLC Chiralcel AD-
H column, hexane/i-PrOH (98:2), flow rate 1.0 mL/min, 210 nm; major diastereomer: tmajor = 26.2 mins,

tminor = 31.1 mins, e.e.= 46%; minor diastereomer: tmajor = 23.6 mMins, tminor = 36.2 Mins.
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8.5. Ethyl 2-benzoyl-4-nitro-3-phenylbutanoate, 21a

0
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(s2)
) AL A T R T T e e e e e D D R L B ‘I—_
(0] 5 10 15 20 25 30 35
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S e s R [ [ |
1 990 BV 0.1480 499.70837 47.76864 4.2361
2 244 VB 1.3852 5166.08887 44.80368 43.7936
3 13.232 BB 0.3881 1010.60095 40.08469 8.5670
4 15.998 BB 0.4883 1225.17920 38.39627 10.3860
5 17.927 BB 0.5423 2102.26270 60.07494 17.8212
6 31.015 BB 0.7528 1792.60193 29.17669 15.1961

Figure S61. Reaction condition: catalyst Aibs4(L-Ala)NHBu 1, in CDCls, 20 °C. HPLC Chiralcel OD-H
column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; major diastereomer: tmajor = 17.9 mins,

tminor = 31.0 mins, e.e.= 8%; minor diastereomer: tmajor = 13.2 mins, tminor = 15.9 Mins, e.e. = 9%.
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0 5 10 15 20 25 30 35

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

—mom |- R | = | = o- |=mmmm e |
1 13.220 BB 0.3992 1.34888e4 526.04871 25.1996
2 15.940 BB 0.4883 1.34950e4 429.79816 :25.2113
3 17.825 BB 0.5631 1.32236e4 366.35770 24.7042
4 30.971 BB 0.9359 1.33202¢4 213.50677 24.8848

Figure S62. Reaction conditions: catalyst H2NBu, in CDCIs, 20 °C. HPLC Chiralcel OD-H column,
hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; major diastereomer: t = 17.8 mins, t = 30.9 mins,

minor diastereomer: t= 13.2 mins, t = 15.6 mins.
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8.6. Dimethyl 2-(2-nitro-1-phenylethyl)malonate, 17a

(0] (0]
MeO OMe
NO,
mAU 7
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0 5 10 15 20 25 30
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

1 15.652 BV 0.5315 2.41834e4 581.19061 50.0253
2 24.510 vv 0.7490 2.41590e4 386.63766 49.9747

Figure S63. Reaction conditions: catalyst Aibs(L-Ala)NHBu 1, in CDCI3, 20 °C. HPLC Chiralcel AD-
H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; tmajor = 15.7 min, tminor = 24.5 min, e.e.=
0%.

mAU | 3 X
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Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

s e e oo e e |
1 15.693 BV 0.5612 3.78734e4 §85.13757 49.2310

2 24.614 vv 0.7616 3.90566e4 603.02698 50.7690

Figure S64. Reaction condition: catalyst HoNBu, in CDCIlz, 20 °C. HPLC Chiralcel AD-H column,
hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 210 nm; t = 15.7 min, t = 24.6 min.

S92



8.7.  1-Acetyl-2-(2-nitro-1-phenylethyl)indolin-3-one, 16a

mAU 4
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O T+ 7 & & & ¢ T v F | T 7 T
0 5 10 15 30 35
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

moverd] o | o] e [mmemmmiores [rmemnns \
1 18.944 Vv 0.5373 2.13035e4 507.99451 59.179%5
2 25.188 BV 0.6486 1.46946e4 277.14786 40.8205

Figure S65. Reaction condition: catalyst Aibs(L-Ala)NHBu 1, in CDCls, 20 °C. HPLC Chiralcel AS
column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; tmajor = 18.9 min, tminor = 25.2 min, e.e.=
18%.

8.8.  3-(2-Nitro-1-phenylethyl)pentane-2,4-dione, 18a
o o
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mAU 1 R
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0 (S 10 15 20
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e e e | e | s [ {
1 11.233 BV 0.4310 1.41456e4  452.12363 58.1743

2 11.999 Vv 0.3113 1381.24365 53.13335 5.6804
15.055 Vv 0.5204 8789.06250 212.57156 36.1453

Figure S66. Reaction condition: catalyst Aibs(L-Ala)NHBu 1, in CDCls, 20 °C. HPLC Chiralcel AD-H
column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 220 nm; tmajor = 11.2 min, tminor = 15.0 min, e.e.=
23%.
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15 20

0 5 10
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
| mee— e | mmmflrm e | e m——— et [ |
1 6.971 MM 0.2787 1665.93701 99.64111 46.6706

2 8.734 VB 0.3449 1903.62671 83.82983 53.329%4

Figure S67. Reaction conditions: catalyst H2NBu, in CDCls, 20 °C. HPLC Chiralcel AD-H column,
hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 220 nm; t = 6.9 min, t = 8.7 min.

8.9. 2-Acetyl-2-(2-nitro-1-phenylethyl)cyclopentan-1-one, 14a
00

NO,
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Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] S
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1 18.944 vv 0.5373 2.13035e4  507.99451 59.1795
2 25.188 BV 0.6486 1.46946e4  277.14786 40.8205

30 35

Figure S68. Reaction conditions: catalyst Aibs(L-Ala)NHBu 1, in CDCIs, 20 °C. HPLC Chiralcel
OD-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 220 nm; tmajor = 18.9 min, tminor = 25.2

min, e.e.= 18%.
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Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

1 19.392 BB 0.6799 965.58246 17.99945 50.5981
2 21.685 BB 0.7568 942.75378 16.01568 49.4019

Figure S69. Reaction condition: catalyst H2NBu, in CDCls, 20 °C. HPLC Chiralcel OD-H column,
hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 220 nm; t = 19.4 min, t = 21.7 min.
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8.10. 5,5-Dimethyl-3-(2-nitro-1-phenylethyl)hexane-2,4-dione, 19a

(0] (0]
NO,
mAU 23
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0 5 10 15 20 25
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e R e |- mee [ e | = !
i1 9.206 BB 0.3244 1635.14441 74.99040 73739
2 13.209 BB 0.6721 1.23294e4 286.47159 55.6007
3 16.212 BB 0...6192 4259.72705 101.17147 19.2097
4 22.391 BB 0.8888 3950.61255 62.38694 17.8157

Figure S70. Reaction condition: catalyst Aibs(L-Ala)NHBu 1, in CDCIs, 20 °C. HPLC Chiralcel OD-H
column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor diastereomer: tmajor = 9.232 mins
, tminor = 16.2 mins, e.e. = 44%; major diastereomer: tmajor = 13.207 mins, tminor = 22.302 mins, ee =
52%.

mAUj [T}
150—5 il
125 /‘ \
100 [
75 g [ 8 5
] o - = S
E \ = N
50 | J“\ } \ /
] | \ /
2 c “ /\ /\
Oé /\/\ﬁ\/\iﬁ N1 \\ 1_/ L‘I — — BEPSESNI i
¥ y ¥ ¥ T Y T ¥ " ¥ ] k T ¥ ' J i T } Y J Y T ! 4
0 5 1b 15 20 25
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] -2
|l [==—m| e [=mmmmmmm | ————mmm | == |
1 9.232 BB 0.3340 1165.37036 51.50134 8.1993
2 13.205 BB 0.6539 7671.77148 183.45686 53.9769
3 16.201 BB 0.6103 1959.03064 47.59002 13.7833
4 22.303 BB 0.9869 3416.89819 48.67791 24.0405

Figure S71. Reaction condition: catalyst H:2N‘Bu, in CDCIs, 20 °C. HPLC Chiralcel OD-H column,
hexane/i-PrOH (80:20), flow rate 1.0 mL/min, 220 nm; minor diastereomer: t = 9.232 mins , t = 16.2

mins; major diastereomer: t = 13.207 mins, t = 22.302 mins.
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8.11. 1-Methyl-1-(1-nitrobutan-2-yl)-2-oxocyclopentane-1-carboxylate, 12a
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

il 1.1552 4946.97363 57.07482 17.0957
2 0.3409 9607.12598 432.88849 33.2002
3 0.3726 744.08978 29.87447 2.5714
4 13.333 BB 0.4432 785.20392 27.65633 2,7135
5 14.455 BV 0.3885 515.25299 20.83973 1.7806
6 15.285 v 0.4642 5474.33691 182.39278 18.9182
7 16.868 VB 0.4724 6863.96582 225.97897 23.7204

Figure S§72. Reaction conditions catalyst Aibs(L-Ala)NH/Bu 1, no solvent, 0 °C. HPLC Chiralcel OD-
H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 220 nm; major diastereomer: tmajor = 10.995
mins , tminor = 15.285 mins, e.e. = 28%; minor diastereomer: tmajor = 11.938 mins, tminor = 14.455 mins, ,
e.e. = 18%.
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Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
=== [ === === [ et [=======
1 2.921 BV 0.1143 79.80574 9.67340 3047
2 3.547 BV 0.0848 66.25494 11.92255 5.2342
3 10.991 BB 0.3144 515.25055 25.43126 40.7050
4 11.895 BB 0.3099 67.11102 3.29125 5.3018
5 14.339 BB 0.3394 53.18807 2.46801 4.2019
6 15.163 BB 0.4305 484.20581 17:19888 38.2525

Figure S73. Reaction condition: catalyst H2NBu, no solvent, 0 °C. HPLC Chiralcel OD-H column,
hexane/i-PrOH (90:10), flow rate 1.0 mL/min, 220 nm; major diastereomer; t = 10.991 mins, t = 15.163

mins, e.e.= 0%; minor diastereomer: t = 11.895 mins, t = 14.339 mins, e.e.= 0%.
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8.12. Methyl 1-(3-methyl-1-nitrobutan-2-yl)-2-oxocyclopentane-1-carboxylate, 11a
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

0.3181 718.39954 28.30911 9.3460
0.1029 2554.91748 377.84766 33.2383
10.149 BV 0.2987 1830.36353 94.21140 23.8122
0.2967 544.95923 28.54989 7.0897
0.4189 1484.88977 50.81455 19.3177
0.4238 553.14282 19.68775 7.1961

Figure S74. Reaction condition: catalyst Aibs(L-Ala)NHBu 1, CDCls, 20 °C. HPLC Chiralcel OD-H

column, hexane/i-PrOH (92:8), flow rate 1.0 mL/min, 220 nm; major diastereomer: tmajor = 10.149 mins,

tminor = 11.281 mins, e.e. = 10%, minor diastereomer: t = 10.87 mins, t = 13.7 mins, e.e. = 0%.
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8.13. 2-(2-Nitro-1-phenylethyl)malononitrile 22a
NC.__CN

NO,

DAD B, Sig=254. 16 Ref=off (MH SJW\MINGDA 2022-07-12 16-38-36\CMCA40A D)

5
4
3
2
1
o | 1 1 1 1 1 1 |
1] 5 10 15 20 25 30 35
DAdD4 Dracoira
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mal] 5
e e |==mmmmnaae |==emmmnaae [ =mmmmme |
1 23.19%3 MM 0.9225 176.04356 3.18044 50.7537
2 26.965 MM 1.1417 170.81523 2,49365 49.2463

Totals : 346.85880 3.67408

Figure S75. Reaction condition: catalyst Aibs(L-Ala)NH/Bu 1, CDCIs, 20 °C. HPLC Chiralpak AD-H
column, hexane/i-PrOH (90:10), flow rate 0.6 mL/min, 254 nm; Enantiomers: tmajor = 23.2 mins, tminor =

26.9 mins, e.e. = 2%.
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9. Time course of conjugate addition reactions monitored by 'H NMR

spectroscopy
9.1. 1-Methyl-1-(2-nitro-1-phenylethyl)-2 oxocyclopentane-1-carboxylate, 10
100% 96hr
o . N d|
93% 72hr
ok n LJ_JJAA»\_U{JK
80.1% 49hr
| Mﬂ\_}\h 1k | m L
44% 16hr
—_,__A_XML; A

23% 5.5hr

11% 2.5hr

5.5% lhr

L;LQ%{‘L
_

8.5 BI.O 7‘.5 7‘.0 6‘.5 é,o 5‘.5 5‘.0 ff.(sl)pm) 4‘.0 3‘.5 3‘.0 ZI.S 2‘,0 1‘.5 l‘.D [;.5 0‘.0
Figure S76: overlay of 'TH NMR spectra (in CDCIs at 20 °C) for the time course of reaction between (E)-
(2-nitrovinyl)benzene 8 (1 equiv.), 1-methyl-2-oxocyclopentanecarboxylate 9 (3.5 equiv.) and Aibs(L-

Ala)NHBuU 1 (0.2 equiv.)in CDCIs at 20 °C, forming compound 10.

J L ] M _
" v
L

93% 120hr

80.1% 49hr

I

44% 16hr

l ﬂﬂn W‘\ b '

23% 5.5hr

11% 2.5hr

5.5% lhr

T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

ft tom)
Figure S77: overlay of 'TH NMR spectra (in CDCIs at 20 °C) for the time course of reaction between (E)-
(2-nitrovinyl)benzene 8 (1 equiv.), 1-methyl-2-oxocyclopentanecarboxylate 9 (3.5 equiv.) and Aibs(L-

Ala)NHBu 1 (0.2 equiv.) at 0 °C without solvent, forming compound 10.
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9.2. Methyl 1-(2-nitro-1-phenylethyl)-2-oxocyclohexane-1-carboxylate, 15a

60 % 648 hr

! 42.5% 552 hr
‘} 36.3% 384 hr

| '
“ w.\“ 13.7% 138 hr
“ 13% 114 hr

| 9% 90 hr

i

6% 66 hr

2% 49 hr
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qu 0% 18 hr
H 0% 1.5 hr

T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 &S 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

|
Ll

Figure S78: overlay of 'TH NMR spectra (in CDCIs at 20 °C) for the time course of reaction between (E)-
(2-nitrovinyl)benzene 8 (1 equiv.), 1-methyl-2-oxocyclohexanecarboxylate 15 (3.5 equiv.) and Aibs(L-
Ala)NHBuU 1 (0.2 equiv.)in CDCls at 20 °C, forming compound 15a.

30% 552 hr
|
0
i 1. 25% 384 hr
8% 138 hr
8%114 h
Dy 3 M
0,
6% 90 hr

o
g

B 5% 6 hr
N W 3%49hr
0,
Ju 0% 29 hr

L L. 0% 18 hr
) o 0% 1.5 hr

T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 - 3.0 2.5 2.0 13 1.0 0.5 0.0
1 (ppm)

Figure S79: overlay of 'TH NMR spectra (in CDCIz at 20 °C) for the time course of reaction between (E)-

(2-nitrovinyl)benzene 8 (1 equiv.) and 1-methyl-2-oxocyclohexanecarboxylate 15 (3.5 equiv.) in CDCls

at 20 °C (no catalyst), forming compound 15a.
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Figure S80: overlay of 'TH NMR spectra (in CDCIs at 20 °C) for the time course of reaction between (E)-
(2-nitrovinyl)benzene 8 (1 equiv.), 1-methyl-2-oxocyclohexanecarboxylate 15 (3.5 equiv.) and H2NBu

(0.2 equiv.)in CDCls at 20 °C, forming compound 15a.
9.3. Ethyl 4,4-dimethyl-2-(2-nitro-1-phenylethyl)-3-oxopentanoate, 20a

81% 792 hr
g

\E 71.5% 552 hr
“ 49.2% 384 hr

S

‘I | 17.5% 138 hr

17.5% 114 hr

:' 13% 90 hr

“ 7.5% 66 hr
“ 5% 49 hr

” 3% 29 hr

SN ENNNEE;

" 2% 18 hr
0% 1.5 hr

T T T T T T T
5 3.0 25 2.0 1.5 1.0 0.5 0.0

w |

T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
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Figure S81: overlay of 'TH NMR spectra (in CDCIs at 20 °C) for the time course of reaction between (E)-
(2-nitrovinyl)benzene 8 (1 equiv.), ethyl pivaloylacetate 20 (3.5 equiv.) and Aib4(L-Ala)NHBu 1 (0.2
equiv.)in CDCls at 20 °C, forming compound 20a.
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Figure S82. Overlay of '"H NMR spectra (in CDCIs at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), ethyl pivaloylacetate 20 (3.5 euiv.) in CDCls at 20 °C (no catalyst),
forming compound 20a.

100% 504 hr
/A_//\_J—/JNV

100% 408 hr
L__JL 95% 168 hr
M n L M
5% 1 hr
I Dk . I J L

T T T T T T T T T T T T T T T T T
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 15 1.0 0.5 0.0
f1 (ppm)

Figure S83. Overlay of 'TH NMR spectra (in CDCIlz at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), ethyl pivaloylacetate 20 (3.5 equiv.) and H2NBu (0.2 equiv.) in
CDCls at 20 °C, forming compound 20a.
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9.4. Ethyl 2-benzoyl-4-nitro-3-phenylbutanoate, 21a

| 100% 792 hr
A Jdd

|
L\Ag | S

100% 552 hr

100% 384 hr

48% 138 hr

45% 114 hr

40% 90 hr

40% 66 hr

40% 49 hr

26% 29 hr

21.2% 18 hr

0,

T T T T T T T T T T T T T T T T T T
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.
f1 (ppm)

Figure S84. Overlay of '"H NMR spectra (in CDClIs at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), ethyl 3-oxo-3-phenylpropionate 21 (3.5 equiv.) and Aiba(L-
Ala)NHBuU 1 (0.2 equiv.)in CDClIs at 20 °C, forming compound 21a.

100% 648 hr
Il . l_.L_..L
100% 408 hr
w 93% 168 hr
| [ L

T T T T T T T T T T T T T T T T T
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 15 1.0 0.5 0.
1 (ppm)

Figure S$85. Overlay of "H NMR spectra (in CDClIs at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), ethyl 3-oxo-3-phenylpropionate 21 (3.5 equiv.) and H2NBu (0.2
equiv.)in CDCls at 20 °C, forming compound 21a.
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Figure S86. Overlay of 'TH NMR spectra (in CDCIlz at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.) and ethyl 3-oxo-3-phenylpropionate 21 (3.5 equiv.) (no catalyst)
in CDCls at 20 °C, forming compound 21a.

9.5. Dimethyl 2-(2-nitro-1-phenylethyl)malonate, 17a

. LJU | 79% 552 hr
g L 71% 384 hr

65% 138 hr

37% 114 hr

L

LL A 23% 90 br
Ll JJ\LH% 66 hr
W

-l

Wl

L

o 14%49 hr

MA 6% 29 hr

3% 18 hr

0% 1.5 hr

T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.
f1 (ppm)

Figure S87. Overlay of 'TH NMR spectra (in CDCIlz at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), dimethyl malonate 17 (3.5 equiv.) and Aib4(L-Ala)NHBuU 1 (0.2
equiv.)in CDClIs at 20 °C, forming compound 17a.
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Figure S88. Overlay of 'TH NMR spectra (in CDCIlz at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.) and dimethyl malonate 17 (3.5 equiv.) (no catalyst) in CDClIs at 20

°C, forming compound 17a.
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100% 168 hr

10% 1 hr
0 Jul. |
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Figure $89. Overlay of "H NMR spectra (in CDCIs at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), dimethyl malonate 17 (3.5 equiv.) and H2NBu (0.2 equiv.) in
CDCls at 20 °C, forming compound 17a.
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9.6. 1-Acetyl-2-(2-nitro-1-phenylethyl)indolin-3-one, 16a

87% 648 hr

70% 408 hr

20% 168 hr

N

» J

T T T T T T T T T T T T T T T T T T T T
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 15 1.0 0.5 0.0
f1 (ppm)

2% 1 hr

Figure S90. Overlay of 'TH NMR spectra (in CDCIlz at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), 1-acetylindolin-3-one 16 (3.5 equiv.) and Aib4(L-Ala)NHBu 1 (0.2
equiv.)in CDClIs at 20 °C, forming compound 16a.
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Figure S91. Overlay of 'TH NMR spectra (in CDCIlz at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.) and 1-acetylindolin-3-one 16 (3.5 equiv.) (no catalyst)in CDCIs at
20 °C, forming compound 16a.
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Figure $92. Overlay of '"H NMR spectra (in CDClIs at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), 1-acetylindolin-3-one 16 (3.5 equiv.) and H2NBu (0.2 equiv.) in
CDCls at 20 °C, forming compound 16a.

9.7. 3-(2-Nitro-1-phenylethyl)pentane-2,4-dione, 18a

100% 120 hr

| . Jl L/U’JL—

7% 1 hr

e Ll
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Figure S93. Overlay of "H NMR spectra (in CDClIs at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), acetylacetone 18 (3.5 equiv.) and Aibs(L-Ala)NHBu 1 (0.2 equiv.)
in CDCls at 20 °C, forming compound 18a.
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Figure S94. Overlay of 'TH NMR spectra (in CDCIlz at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.) and acetylacetone 18 (3.5 equiv.) (no catalyst)in CDClIs at 20 °C,

forming compound 18a.
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Figure S95. Overlay of '"H NMR spectra (in CDClIs at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), acetylacetone 18 (3.5 equiv.) and H2NBu (0.2 equiv.) in CDCl3 at

20 °C, forming compound 18a.
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9.8. 2-Acetyl-2-(2-nitro-1-phenylethyl)cyclopentan-1-one, 14a

A L
90% 72 hr

Jh N T Md\ Y

100% 120 hr
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f1 (ppm)

Figure S96. Overlay of '"H NMR spectra (in CDCIs at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), 2-acetylcyclopentanone 14 (3.5 equiv.) and Aibs(L-Ala)NHBu 1
(0.2 equiv.)in CDCls at 20 °C, forming compound 14a.

0% 120 hr
0% 1 hr
L Y
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Figure S97. Overlay of "H NMR spectra (in CDClIs at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.) and 2-acetylcyclopentanone 14 (3.5 equiv.) (no catalyst) in CDCI3

at 20 °C, forming compound 14a.
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Figure S98. Overlay of 'TH NMR spectra (in CDCIz at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), 2-acetylcyclopentanone 14 (3.5 equiv.) and H2NBu (0.2 equiv.)
in CDCls at 20 °C, forming compound 14a.
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9.9. 5,5-Dimethyl-3-(2-nitro-1-phenylethyl)hexane-2,4-dione, 19a

100% 144 hr

o ] 1 N
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Figure S99. Overlay of 'H NMR spectra (in CDClz at 20 °C) of reaction between (E)-(2-
nitrovinyl)benzene 8 (1 equiv.), 5,5-dimethylhexane-2,4-dione 19 (3.5 equiv.) and either Ho2NBu (0.2
equiv.), or no catalyst, or Aibs(L-Ala)NHBu 1 (0.2 equiv.), at 20 °C in CDCls after 144 hours of reaction,

forming compound 19a.

9.10. 1-tert-Butyl-1-(2-nitro-1-phenylethyl)-2 -oxocyclopentane-1-carboxylate, 13a

480 hr — 6%
| M 168 hr — 0%
Y | o M,
J 1 hr — 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
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Figure $100. Overlay of '"H NMR spectra (in CDClIs at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.), 1-terbutyl-2-oxocyclopentanecarboxylate 13 (3.5 equiv.), and
Aibs(L-Ala)NHBu 1 (0.2 equiv) in CDClIs at 20 °C, forming compound 13a.

S112



0% 480 hr

B A

0% 168 hr
ﬂ M l A
0% 1 hr

f1 (ppm)

Figure $101. Overlay of 'TH NMR spectra (in CDCIs at 20 °C) for the time course of reaction between
(E)-(2-nitrovinyl)benzene 8 (1 equiv.) and 1-terbutyl-2-oxocyclopentanecarboxylate 13 (3.5 equiv.) (no

catalyst) in CDCls at 20 °C, forming compound 13a.

9.11. 1-Methyl-1-(1-nitrobutan-2-yl)-2-oxocyclopentane-1-carboxylate, 12a

100% 120h
‘BuNH, i

No Catalyst 0% 120hr

.

DY
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L A J. I M_lj JJ___ uutk
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Figure $102. Overlay of 'TH NMR spectra (in CDCI3 at 20 °C) of reaction between (E)-1-nitropropene
12 (1 equiv.), 1-methyl-2-oxocyclopentanecarboxylate 9 (3.5 equiv.) and either H2NBu (0.2 equiv.), or
no catalyst, or Aibs(L-Ala)NHBu 1 (0.2 equiv.), at 20 °C in CDCIs after 120 hours of reaction, forming

compound 12a.
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9.12. Methyl 1-(3-methyl-1-nitrobutan-2-yl)-2-oxocyclopentane-1-carboxylate, 11a

BuNH, l ( 95% 120hr
Il .

.
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No Catalyst

Figure $S103. Overlay of '"H NMR spectra (in CDCIs at 20 °C) of reaction between (E)-3-methyl-1-
nitropropene 11 (1 equiv.), 1-methyl-2-oxocyclopentanecarboxylate 9 (3.5 equiv.) and either H2NBu
(0.2 equiv.), or no catalyst, or Aibs(L-Ala)NHBu 1 (0.2 equiv.), at 20 °C in CDClIs after 120 hours of

reaction, forming compound 11a.

9.13. 2-(2-Nitro-1-phenylethyl)malononitrile, 22a

'Y A

Figure S104. 'H NMR spectrum of a mixture of (E)-(2-nitrovinyl)benzene 8 and malonitrile 22 in CDCl3
at 20 °C after 6 days, showing no conversion.
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10.Summary of stereoselective outcomes from organocatalysed conjugate

additions
o .0 o .0
0 9 v G
R1 conditions R? R2 RY RN OR4
R2 R + \/\N02 . NO H
R3 R1 2 R1/\/N02
3.5 equiv.
Table S2 Michael adducts isolated:
Entry Isolated Yield (%) Time Conv. (%) e.e. el
Michael Adduct [ Catalyst d.r. d
[b] (days) [d (%)
1 Aiba(L-Ala)NHBu 1
o) 98 5 100 96:4 54/58
20 °C, CDCls
Do
T Ve Aiba(L-Ala)NHBu 1
NO, 94 2.5 100 91:9 23/9
. 40 °C, CDCl3
(major)
‘BuNH,
2R,38 88 1 100 68:32 -
10 20 °C, CDCl;
30
No Catalyst reaction not as
6 58 77:23 -
20 °C, CDCl3 clean as when
amine is present
N3AibsNH!Bu 6
10 6 26 65:35 -
20 °C, CDCls
Aiba(L-Ala)NHBu 1
93 2.5 100 90:10 69/14
0 °C, no solvent
‘BuNH,
85 1 100 59:41 -
0 °C, no solvent
Aib(L-Ala)NH!Bu 4
88 4 100 82:18 1/0
0 °C, no solvent
5/19
Aibg(L-Ala)NHBu 3
93 5 100 88:12
20 °C, CDCl5
Aibs(D-Phe)NHBu 5
94 8 100 90:10 -42/-1
20 °C, CDCl5
2 O o) Aibg(L-Ala)NH!Bu 1
J\ | 50 8 100 81:19 17/5
20 °C, CDC
H 0'Bu }
NO, . 27/2
Aibg(L-Ala)NHBu 1
51 10 100 85:15
0 °C, no solvent
13a
‘BuNH, -
43 8 100 87:13
20 °C, CDCl3
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Aiba(L-Ala)NHBu 1 70 5 100 86:14 18/-
20 °C, CDCl5
‘BuNH; 75 5 100 53:47 -
major diastereomer
20 °C, CDCl3
OoN o)
0 No catalyst - 5 0 - -
20 °C, CDCl3
minor diastereomer
14a
0O Aiba(L-Ala)NHBu 1
OMe 80 25 100 92:8 16/5
20 °C, CDCl3
NO,
‘BuNH,
85 17 100 83:17 -
20 °C, CDCl3
15a No catalyst
- 18 0 - -
20 °C, CDCl5
Aiba(L-Ala)NHBu 1
84 5 100 94:6 17/16
0 °C, no solvent
‘BuNH,
83 4 100 91:9 -
0 °C, no solvent
Aiba(L-Ala)NHBu 1
71 25 87 85:15 18/-
20 °C, CDCl3
‘BuNH,
79 25 95 85:15 -
20 °C, CDCl3
No catalyst
20 °C, CDCl3 - 25 0 - -
o o Aiba(L-Ala)NHBu 1
84 23 100 95:5 46/-
tBu OEt 20 °C, CDCl;
NO,
‘BuNH,
56 10 100 91:9 -
20a 20 °C, CDCl3
No catalyst
20 °C, CDCl5 - 23 0 - -
O Aiba(L-Ala)NHBu 1
© 20 °C, CDCl3 94 15 100 55:45 8/9
© NO,
OEt
‘BuNH;
100 7 100 50:50 -
20 °C, cDcl
21a }
No catalyst
20 °C, CDCl3 5 23 10 58:42 -
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8 0 (0] Aibg(L-Ala)NHBu 1 79 5 100 79:21 52/44
20 °C, CDCl3
NO, ‘BuNH, 84 5 100 77:23 -
20 °C, CDCls
19a No catalyst - 6 0 - -
20 °C, CDCl3
9 Aiba(L-Ala)NHBu 1
o o 91 23 100 - 0
20 °C, CDCls
MeO OMe Bulh
UNHM2
NO: 86 7 100 - 0
20 °C, CDCl5
No catalyst
17a - 23 28 - -
20 °C, CDCls
10 o o Aibg(L-Ala)NH!Bu 1 67 5 100 - 23/-
20 °C, CDCls
NO,
‘BuNH; 76 1 100 - -
20 °C, cDcl
18a }
No catalyst 28 15 55 - -
20 °C, CDCls
11 0 o Aiba(L-Ala)NHBu 1 80 5 88 89:11 | 28/18
0 °C, no solvent
M
OMe ‘BuNH; 100 5 100 89:11 -
NO,
0 °C, no solvent
12a No catalyst 0 5 0 - -
20 °C, CDCl5
12 0 o Aibs(L-Ala)NHBu 1 80 4 89 99:1 10/-
20 °C, CDCl3
OMe -
BuNH 75 4 95 98:2 -
NO, g
20 °C, CDCls
No catalyst - 4 5 - -
11a
20 °C, CDCl5
13 (@] Aibg(L-Ala)NH!Bu 1 - 20 0 - -
20 °C, CDCls
NO,
14 Aibg(L-Ala)NH!Bu 1 - 20 0 - -

20 °C, CDCl3
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15 NC._ _CN Aibs(L-Ala)NH®Bu 1 100 1.5 100 - 2

NO, 20 °C, CDCl3

22a

a) General procedure: in a dry NMR tube, the Michael acceptor (0.077 mmol, 1 equivalent, 0.156 M in CDClI;), the nucleophile
(3.5 equivalents), and the catalyst (0.0156 mmol, 20 mol%) (where appropriate) were dissolved (where appropriate) in CDCl;
pre-dried over K,COj3 (0.5 mL). The NMR tube was sealed and shaken, then was stored at the appropriate temperature and
reaction time. '"H NMR spectra were recorded over time to monitor the conversion of reaction. On completion of the reaction, the
solvent was removed under reduced pressure, the residue was purified by chromatography on silica to afford the product. b)
Isolated yields after chromatography on silica. c) Conversion determined by integration of the appropriate '"H NMR signals on the
crude reaction mixture. d) Ratio of diastereomers (d.r.) measured by integration of the appropriate '"H NMR signals on the crude
reaction mixture. e) Enantiomeric excess (e.e.) were measured by integration of signals using chiral stationary phase HPLC on

the purified product. f) Configuration of products was deduced by comparison with previous data of literature.
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11.Crystal data and structure refinement of peptide 1

Single crystals suitable for X-ray diffraction analysis were grown by slow evaporation of an acetonitrile
solution containing the foldamer. Data were collected on a dual source Rigaku FR-X rotating anode
diffractometer using CuKa wavelength radiation (A = 1.54184) at a temperature of 100 K. The data were
reduced for each component using CrysAlisPro 1.71.40.14d obtaining a 0.2/0.8 proportion. Absorption
correction was performed using empirical methods (SCALE3 ABSPACK) based upon symmetry-
equivalent reflections combined with measurements at different azimuthal angles.10 The structure was
solved and refined against F 2 using Shelx implemented through Olex2. 11 Hydrogen atoms were
placed in the calculated positions and assigned fixed thermal parameters. All the non-hydrogen atoms
were refined anisotropically. Hydrogen atoms were located geometrically and refined using a riding
model. Disorder was modelled by setting the sum of the parts to 1 and refining the occupancies,

restraints and constraints were applied to maintain sensible thermal and geometric parameters.

CCDC 2281755 contains the supplementary crystallographic data for this paper. These data can be
obtained free of charge via www.ccdc.cam.ac.uk/conts/retrieving.html (or from the Cambridge
Crystallographic Data Centre, 12 Union Road, Cambridge CB2 1EZ, UK fax: (+44)1223-336-033; or

deposit@ccdc.cam.ac.uk)
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Table S3: Crystal data and structure refinement for s6125r.

Identification code
Empirical formula

Formula weight
Temperature/K

Crystal system

Space group

alA

b/A

c/A

a/®

B/°

y/°

Volume/A3

4

Pcalcg/cm3

p/mm-

F(000)

Crystal size/mm?3
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [I>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack parameter

s6125r
C23H46NsOs
502.66

99.99(14)
monoclinic

P24

11.6820(2)
16.3850(3)
15.2184(3)

90

103.063(2)

90

2837.57(9)

4

1.177

0.699

1096.0

0.11 x 0.08 x 0.02
CuKa (A =1.54184)
5.962 to 152.876

-14<h<14,-20<k<20,-18<1<18

72133

11450 [Rint = 0.0643, Rsigma = 0.0402]

11450/1/655

1.060

R: = 0.0384, wR2 = 0.0912
R: = 0.0485, wR2 = 0.0972
0.24/-0.23

-0.05(8)
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Table S4: Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement Parameters
(A2x1083) for s6125r. Ueq is defined as 1/3 of the trace of the orthogonalised Uy tensor.

Atom X y z U(eq)
(o) 2158.5(15) 4847.6(12) 2881.5(12) 27.2(4)
017 -1546.2(16) 4582.2(13) 3694.9(13) 34.0(5)
019 1527.4(17) 5663.8(14) 5934.4(12) 35.3(5)
029 4168.6(18) 6351.3(13) 3470.5(13) 33.9(4)
032 2948.5(16) 3858.3(12) 4940.3(12) 27.9(4)
N3 4083.0(19) 4537.0(14) 3088.7(14) 25.4(5)
N6 3760.2(19) 5081.6(13) 4749.5(14) 22.7(4)
N9 1405.8(18) 5362.4(14) 4476.3(13) 22.9(4)
N12 165.1(19) 3921.8(14) 4253.6(15) 28.7(5)
N23 4349(2) 5930.2(16) 2097.8(15) 30.7(5)
N27 6487(3) 6669.7(18) 2252(2) 46.7(7)
C2 3113(2) 4937.6(17) 2675.5(16) 25.2(6)
C4 4072(2) 3932.1(17) 3793.7(17) 25.0(5)
C5 3522(2) 4289.6(16) 4540.6(17) 23.7(5)
Cc7 3361(2) 5500.6(17) 5479.3(16) 25.0(5)
C8 2013(2) 5495.1(17) 5313.2(16) 25.0(5)
C10 134(2) 5417.7(17) 4214.7(17) 24.9(5)
C11 -483(2) 4593.3(17) 4024.5(16) 25.1(5)
C13 -276(3) 3072.4(18) 4128(2) 32.3(6)
C14 -1217(3) 2931(2) 4662(3) 48.3(9)
C15 -765(3) 2910(2) 3135(2) 50.2(9)
C16 764(3) 2519(2) 4491(3) 48.8(9)
C18 -220(2) 5992.4(18) 3417.3(18) 31.6(6)
C20 3732(3) 6391.8(18) 5466.9(19) 31.7(6)
C21 3901(2) 5122.9(19) 6391.4(18) 30.9(6)
C22 3221(2) 5498.8(19) 1888.7(18) 29.9(6)
C24 4732(2) 6334.7(18) 2872.9(19) 30.2(6)
C25 5910(3) 6783.7(19) 3004(2) 35.1(7)
C26 5663(3) 7689(2) 3089(3) 55.7(10)
C28 6696(3) 6464(3) 3872(2) 51.7(9)
C30 2219(3) 6112(2) 1703(2) 36.6(7)
C31 3198(3) 4961(2) 1062.8(18) 37.3(7)
C33 3403(3) 3168.2(19) 3398(2) 34.7(7)
C34 5345(2) 3714.5(18) 4226.2(19) 30.9(6)
035 7828.8(17) 6246.9(12) 9737.2(12) 29.2(4)
058 8839.7(17) 3662.8(12) 8500.7(13) 32.8(4)
061 7152.1(16) 5243.2(13) 7728.1(12) 30.9(4)
064 3388.4(17) 5508.1(14) 8817.7(14) 36.6(5)
066 6156.6(17) 4726.5(14) 10677.1(12) 36.5(5)
N1 11394(2) 3194.5(19) 7613.7(19) 47.3(7)
N37 8661.5(19) 5005.7(14) 9706.9(14) 25.5(5)
N40 6324.2(19) 4682.3(14) 9231.9(14) 25.2(5)
N43 5129(2) 6169.9(14) 9025.2(15) 28.9(5)
N49 9116(2) 5441.8(15) 8033.0(14) 27.8(5)
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Table S4: Fractional Atomic Coordinates (x104) and Equivalent Isotropic Displacement Parameters

(A2x1083) for s6125r. Ueq is defined as 1/3 of the trace of the orthogonalised Ui tensor.

Atom
N52
C36
C38
C39
C41
C42
C44
C45
C46
C4a7
C48
C50
C51
C53
C54
C55
C57
C59
Ce60
C62
C63
C65
ce7
Cce8
069
o70

9295(2)
8454(2)
8121(2)
6773(2)
5079(2)
4467(2)
4664(3)
3862(4)
5725(3)
4023(3)
9107(3)
8120(2)
8249(2)
9537(2)

10706(3)
11361(3)
10455(3)
7162(3)

8400(3)

10384(3)
8521(3)

4408(3)
8577(3)
8450(3)
1388.3(18)
6270.7(18)

X

3958.6(16
5783.4(16

4704.7(18
4693.3(17
5498.1(18
7005.1(18
7177(2)
7572(2)
7129(2)
6078.1(18)
5074.6(18)
4453.8(19)
3615.0(17)
3180.7(19)
3598(2)
2302(2)
3907(2)
4935(2)
6249(2)
6845(2)
3973.6(19)
5079.4(19)
3749.4(18)
5128.2(15)
4495.4(17)

y
)
)

4653.1(17)
)
)
)
)
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z
7177.9(15)
9419.5(17)
10408.4(16)
10117.1(17)
8800.5(17)
8903.2(17)
8998(2)
8082(2)
9134(2)
9758(2)
8703.6(19
7584.4(17
6855.1(18
8000.0(18
8311(2)
9177(2)
8514(3)
6624(2)
6031.1(19)
9183(2)
8249(2)
9055.3(19)
11305.1(18)
10497.9(19)
7596.1(14)
2496.8(14)

~—_ — ~— ~—

U(eq)



Table S5: Anisotropic Displacement Parameters (A2x103) for s6125r. The Anisotropic displacement

Atom

o1

017
019
029
032
N3

N6

N9

N12
N23
N27
C2

C4

C5

C7

C8

C10
C11
C13
C14
C15
C16
C18
C20
C21
C22
C24
C25
C26
C28
C30
C31
C33
C34
035
058
061
064
066
N1

N37
N40
N43

42.3
46.0(12)
59.2(13)
38.3(11)
31.9(10)
36.8(13)
28.0(11)
34.7(12)
31.9(12)
44.0(14)
49.5(17)
)
)
)
)
)
)
)
)
)

1)

(1
(12
(13
(11

0

37.0(15
28.7(13
30.6(14
34.2(14
30.6(14
34.3(14
39.3(16
32.7(15
40.7(19
45(2)

32.4(17
39.1(15
33.9(15
41.6(16
46.1(17
33.3(15
39.5(16
41.0(19
75(3)

49.8(19)

)
)
)
)
)
)
)
)

32. 0(12
33.5(12

)
)
)
)
)
)
)
)
)
)
31.7(13)

Uz
-3.3(8)
-4.7(9)
-2.6(9)
-0.9(9)
1.8(8)
-2.2(9)
-4.6(9)
-0.9(8)
1.6(10)
2.3(10)
-5.2(13)
-4.3(10)
-1.6(10)
-0.7(10)
-4.7(10)
1.0(10)
-0.6(11)
-1.2(11)
-1.5(12)
-5.7(16)
-14.8(16)
11.6(16)
3.2(11)
-8.1(11)
-3.5(11)
1.2(12)
4.8(11)
-5.0(13)
7.7(18)
-13.8(18)
8.7(13)
-2.9(13)
-8.4(12)
0.2(12)
-0.3(8)
2.9(8)
5.2(8)
-0.8(9)
3.3(9)
-11.2(14)
4.09)
0.5(9)
-0.6(9)

factor exponent takes the form: -2m2[h2a*2U11+2hka*b*U12+...].

Uz Uiz

5.2(7)
2.4(8)
5.9(8)
12.8(9)
9.5(8)
7.4(9)
6.8(8)
5.0(8)
4.2(9)
8.9(9)
24.2(14)
4.0(10)
7.1(10)
2.7(10)
4.6(10)
6.3(10)
4.8(10)
4.9(10)
7.4(12)
25.8(18)
4.0(17)
10.3(17)
2.6(11)
6.5(11)
1.1(11)
4.5(10)
6.3(11)
11.0(13)
35(2)
1.0(14)
3.6(12)
6.6(11)
12.4(13)
7.6(12)
7.6(8)
10.5(8)
6.4(7)
2.5(8)
7.1(8)
27.2(14)
8.4(9)
3.3(8)
6.8(9)

Uiz
-2.9(8)
1.6(9)
10.0(9)
-3.8(9)
1.2(8)
-0.1(9)
-1.3(9)
3.0(9)
-2.6(9)
-4.0(10)
-6.7(13)
-0.5(11)
0.8(10)
1.2(10)
1.5(11)
5.0(11)
1.9(10)
2.5(11)
-3.8(12)
-14.9(15)
3.3(16)
-2.3(14)
4.9(12)
-2.0(12)
5.8(12)
-2.9(12)
-0.6(12)
-6.7(12)
-10.8(16)
4.7(17)
1.7(13)
-5.4(14)
-3.9(13)
6.8(12)
0.3(8)
1.2(8)
2.8(8)
-2.5(9)
2.3(9)
2.3(13)
17(9)
-3.1(9)
1.0(9)



Table S5: Anisotropic Displacement Parameters (A2x103) for s6125r. The Anisotropic displacement

Atom

N49
N52
C36
C38
C39
C41
C42
C44
C45
C46
C47
C48
C50
C51
C53
C54
C55
C57
C59
C60
C62
C63
C65
C67
C68
069
070

Uz,
39.1(13)
48.9(15)
31.2(15)
34.1(14)
35.3(14)
35.1(14)
35.7(15)
32.4(16)
41.2(19)
33.2(16)
44.4(19)
33.8(15)
42.5(16)
49.6(18)
34.4(15)
38.6(16)
48.8(18)
33.7(17)
61(2)
61(2)
47.3(18
36.1(17
39.4(16
47.0(17
40.2(17
72.8(16
105(2)

)
)
)
)
)
)

Uss
24.3(11)

(
6(
6(
6(
0(
9(
2(
2(
45.0(
6(
)
6(
0(
3(
A
1
6(
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2.0(10)
-0.6(10)
1.9(10)
4.1(11)
2.0(11)
-0.5(11)
2.8(11)
-0.6(12)
5.4(15)
-4.1(13)
-8.2(15)
4.3(11)
6.3(11)
0.4(11)
-1.5(11)
-2.5(12)
-0.4(13)
-2.1(15)
-6.9(15)
2.1(13)
-2.4(13)
13.5(13)
2.1(12)
2.7(12)
8.3(12)
6.6(10)
0.5(11)

factor exponent takes the form: -2m2[h2a*2U11+2hka*b*U12+...].

Uz Uiz

6.8(9)
6.8(9)
4.1(10)
6.3(10)
6.2(10)
1.9(10)
3.6(10)
7.1(12)
-8.1(17)
16.4(15)
18.6(16)
8.2(11)
3.9(10)
1.7(10)
5.5(11)
8.2(12)
3.6(12)
12.5(17)
2.2(12)
8.0(12)
11.3(13)
18.5(15)
2.8(12)
4.5(11)
9.4(11)
4.6(9)
6.7(8)

Uiz
-0.5(10)
2.0(10)
~1.5(11)
-2.4(11)
-4.0(11)
-5.2(11)
-1.8(12)
3.9(12)
7.4(17)
-0.4(13)
2.2(14)
-0.4(11)
0.8(12)
0.3(12)
-0.4(11)
5.9(12)
3.2(13)
5.3(15)
-2.9(14)
2.4(14)
-10.9(14)
3.0(14)
-8.9(12)
-4.1(13)
-0.2(12)
-9.6(10)
2.5(11)



Table S6: Bond Lengths for s6125r.
Atom Atom Length/A Atom Atom Length/A
O1 C2 1.233(3) 035 C36 1.226(3)
017 C11 1.230(3) 058 C53 1.238(3)
019 C8 1.238(3) 061 C50 1.231(3)
029 C24 1.238(3) 064 C42 1.237(3)
032 C5 1.226(3) 066 C39 1.234(3)
N3 C2 1.337(3) N1 C54 1.469(4)
N3 C4 1463(3) N37 C36 1.351(3)
N6 C5 1.350(3) N37 C38 1.475(3)
N6 C7 1.469(3) N40 C39 1.331(3)
N9 C8 1.328(3) N40 C41 1.454(3)
N9 C10 1.451(3) N43 C42 1.334(4)
N12 C11 1.337(4) N43 C44 1.470(4)
N12 C13 1.481(4) N49 C48 1.461(4)
N23 C22 1.465(4) N49 C50 1.350(4)
N23 C24 1.339(4) N52 C51 1.457(4)
N27 C25 1.465(4) N52 C53 1.342(4)
C2 €22 1537(4) C36 C48 1.543(4)
C4 C5 1542(3) C38 C39 1.539(4)
C4 €33 1526(4) C38 C67 1.518(4)
C4 C34 1527(4) C38 C68 1.528(4)
C7 C8 1.537(4) C41 C42 1.525(4
C7 C20 1.525(4) C41 C65 1.514(4
C7 C21 1.520(4) C44 C45 1.520(4
C10 C11 1.528(4) C44 C46 1.525(4
C10 C18 1.518(4) C44 C47 1.527(4
C13 C14 1.526(4) C48 C62 1.531(4
C13 C15 1.513(5) C48 C63 1.521(4
C13 C16 1.516(4) C50 C51 1.538(4
C22 C30 1.521(4) C51 C59 1.529(4

(4 4
(4 4
(5 4
(5 5

)
)
)
)
)
)
)
)
)
)
)
)
)

C22 C31 1.530(4) C51 C60 1.525
C24 C25 1.533(4) C53 C54 1.517
C25 C26 1.522(5) C54 C55 1.527

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
C25 C28 1.521(5) Cb54 C57 1.514(
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Table S6 Bond Angles for s6125r.
Atom Atom Atom Angle/° Atom Atom Atom Angle/
C2 N3 C4 122.0(2) C36 N37 C38 121.9(2
C5 N6 C7 1229(2) C39 N40 C41 125.6(2
C8 N9 C10 123.0(2) C42 N43 C44 124.4(2
C11 N12 C13 125.4(2) C50 N49 C48 122.0(2
C24 N23 (C22 122.4(2) C53 N52 C51 122.1(2
01 C2 N3 122.7(2) O35 C36 N37 122.4(2
01 C2 C22 120.5(2) O35 C36 C48 121.2(2
N3 C2 C22 116.7(2) N37 C36 C48 116.3(2
N3 C4 C5 111.0(2) N37 C38 C39 110.3(2
N3 C4 C33 110.8(2) N37 C38 Co67 110.52
N3 C4 C34 107.7(2) N37 C38 C68 107.7(2
C33 C4 C5 110.0(2) Ce67 C38 C39 111.2(2
C33 C4 C34 109.9(2) C67 C38 C68 109.6(2
C34 C4 C5 107.4(2) C68 C38 C39 107.4(2
032 C5 N6 122.9(2) 066 C39 N40 122.8(2
032 C5 C4 120.8(2) 066 C39 C38 121.4(2
N6 C5 C4 116.2(2) N40 C39 C38 115.7(2
N6 C7 C8 111.2(2) N40 C41 C42 114.1(2
N6 C7 C20 107.3(2) N40 C41 Co65 113.4(2
N6 C7 C21 111.3(2) C65 C41 C42 111.4(2
C20 C7 C8 106.7(2) 064 C42 N43 123.3(3
C21 C7 C8 110.2(2) O64 C42 C41 119.4(3
C21 C7 C20 109.9(2) N43 C42 C41 117.2(2
019 C8 N9 122.1(2) N43 C44 C45 110.3(3
019 C8 C7 120.1(2) N43 C44 C46 106.3(2
N9 C8 C7 117.6(2) N43 C44 C47 110.1(2
N9 C10 C11 114.0(2) C45 C44 C46 109.0(3
N9 C10 C18 109.6(2) C45 C44 C47 111.3(3
C18 C10 C11 111.4(2) C46 C44 C47 109.8(3
017 C11 N12 123.7(3) N49 C48 C36 110.7(2
017 C11 C10 118.7(2) N49 C48 C62 107.7(2
N12 C11 C10 117.6(2) N49 C48 C63 110.2(2
N12 C13 C14 110.2(2) C62 C48 C36 107.7(2
N12 C13 C15 109.6(3) C63 C48 C36 109.6(2
N12 C13 C16 106.7(2) C63 C48 C62 110.9(3
C15 C13 C14 110.5(3) O61 C50 N49 122.1(3
C15 C13 C16 110.4(3) O61 C50 C51 121.4(2
C16 C13 C14 109.3(3) N49 C50 C51 116.5(2
N23 C22 C2 110.3(2) N52 C51 C50 109.7(2
N23 C22 C30 109.8(3) N52 C51 C59 110.0(3
N23 C22 C31 107.7(2) N52 C51 C60 108.8(2
C30 C22 C2 110.2(2) C59 C51 C50 110.0(2
C30 C22 C31 111.0(2) C60 C51 C50 107.4(2

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
C31 C22 C2 107.8(2) C60 C51 C59 111.0(2

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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Table S6 Bond Angles for s6125r.
Atom Atom Atom Angle/’ Atom Atom Atom Angle/’
029 C24 N23 122.0(3) 058 C53 N52 121.2(3)
029 C24 C25 120.3(3) O58 C53 C54 120.6(2)
N23 C24 C25 117.7(2) N52 C53 C54 118.2(2)
N27 C25 C24 113.2(2) N1 C54 C53 111.6(2)
N27 C25 C26 108.6(3) N1 C54 C55 111.6(3)
N27 C25 C28 109.9(3) N1 C54 C57 108.9(3)
C26 C25 C24 107.3(3) C53 C54 C55 107.4(2)
C26 C25 C28 110.6(3) C57 C54 C53 107.9(3)
C28 C25 C24 107.2(3) C57 C54 C55 109.4(3)
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Table S7: Torsion Angles for s6125r.

A B C D Angler
01 C2 C22N23 143.1(3)
01 C2 C22C30 21.7(4)
01 C2 C22C31-99.5(3)
029 C24 C25 N27 177.3(3)
029 C24 C25 C26 -62.9(4)
029 C24 C25 C28 55.9(4)
N3 C2 (€22 N23 -39.5(3)
N3 C2 (€22 C30 -160.9(2)
N3 C2 C22C31 77.9(3)
N3 C4 C5 032 146.4(2)
N3 C4 C5 N6 -36.7(3)
N6 C7 C8 019 164.9(2)
N6 C7 C8 N9 -19.8(3)
N9 C10 C11 017 -171.4(2)
N9 C10 C11 N12 10.6(3)
N23 C24 C25 N27 -2.6(4)
N23 C24 C25 C26 117.2(3)
N23 C24 C25 C28 -124.0(3)
C2 N3 C4 C5 -52.8(3)
C2 N3 C4 (C3369.7(3)
C2 N3 C4 C34-170.0(2)
C4 N3 C2 O1 2.7(4)
C4 N3 C2 C22-174.6(2)
C5 N6 C7 C8 -60.1(3)
C5 N6 C7 C20-176.5(2)
C5 N6 C7 C2163.2(3)
C7 N6 C5 0320.4(4)
C7 N6 C5 C4 -176.4(2)
C8 N9 C10C11 -107.6(3)
C8 N9 C10C18 126.7(3)
C10 N9 C8 019 1.2(4)
C10 N9 C8 C7 -174.0(2)
C11 N12 C13 C14 -61.0(4)
C11 N12 C13 C15 60.8(3)
C11 N12 C13 C16 -179.6(3)
C13 N12 C11 017 1.7(4)
C13 N12 C11 C10 179.6(2)
C18 C10 C11 017 -46.7(3)
C18 C10 C11 N12 135.3(2)

C20 C7 C8
C20 C7 C8
C21 C7 C8
C21 C7 C8

019 -78.3(3)
N9 97.0(3)
019 41.0(4)
N9 -143.7(2)

C22 N23 C24 029 1.8(4)

A B C D Angler
035 C36 C48 N49 -142.4(3)
035 C36 C48 C62 100.1(3)
035 C36 C48 C63 -20.6(4)
058 C53 C54 N1 179.9(3)
058 C53 C54 C55 -57.6(4)
058 C53 C54 C57 60.3(4)
061 C50 C51 N52 -140.9(3)
061 C50 C51 C59 -19.9(4)
061 C50 C51 C60 101.0(3)
N37 C36 C48 N49 41.1(3)
N37 C36 C48 C62 -76.4(3)
N37 C36 C48 C63 162.9(3)
N37 C38 C39 066 -154.0(3)
N37 C38 C39 N40 29.3(3)
N40 C41 C42 064 -158.1(2)
N40 C41 C42 N43 26.1(3)
N49 C50 C51 N52 41.2(3)
N49 C50 C51 C59 162.3(3)
N49 C50 C51 C60 -76.8(3)
N52 C53 C54 N1 -1.5(4)
N52 C53 C54 C55 121.1(3)
N52 C53 C54 C57 -121.1(3)
C36 N37 C38 C39 57.6(3)
C36 N37 C38 C67 -65.7(3)
C36 N37 C38 C68 174.6(2)
C38 N37 C36 035 1.7(4)
C38 N37 C36 C48 178.2(2)
C39 N40 C41 C42 68.0(3)
C39 N40 C41 C65 -61.1(4)
C41 N40 C39 066 1.0(5)
C41 N40 C39 C38 177.7(2)
C42 N43 C44 C45 -59.9(4)
C42 N43 C44 C46 -177.9(3)
C42 N43 C44 C47 63.3(4)
C44 N43 C42 064 -5.4(4)
C44 N43 C42 C41 170.2(2)
C48 N49 C50 061 -1.5(4)
C48 N49 C50 C51 176.3(2)
C50 N49 C48 C36 53.0(3)
C50 N49 C48 C62 170.6(2)
C50 N49 C48 C63 -68.4(3)
C51 N52 C53 058 4.6(4)
C51 N52 C53 C54 -174.0(3)
C53 N52 C51 C50 47.4(4)
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C33 C4
C33 C4
C34 C4
C34 C4

Table S7: Torsion Angles for s6125r.
A B C D Angler
C22 N23 C24 C25 -178.3(3)
C24 N23 C22 C2 -50.3(4)
C24 N23 C22 C30 71.3(3)
C24 N23 C22 C31 -167.7(3)

C5
C5
C5
C5

032 23.5(4)
N6 -159.6(2)
032 -96.1(3)
N6 80.8(3)

A B C D Angler
C53 N52 C51 C59 -73.6(3)
C53 N52 C51 C60 164.6(3)
C65 C41 C42 064 -28.0(3)
C65 C41 C42 N43 156.2(2)
C67 C38 C39 066 -31.0(4)
C67 C38 C39 N40 152.2(3)
C68 C38 C39 066 88.9(3)
C68 C38 C39 N40 -87.8(3)
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Table S8: Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement Parameters (A2x103) for

s6125r.
Atom X y z U(eq)
H3 4748.6 4640.46 2931.75 31
H6 4173.49 5359.25 4434.6 27
H9 1792.17 5235.49 4061.52 28
H12 916.56 3989.9 4499.21 34
H23 4790.29 5923.38 1699.52 37
H27A 6588.32 6145 2171.87 56
H27B 6037.92 6877.5 1759.47 56
H10 -135.6 5669.68 4731.37 30
H14A -1498.51 2366.89 4576.73 72
H14B -1874.89 3306.1 4447 .65 72
H14C -883.45 3029.97 5303.64 72
H15A -173.12 3051.15 2795.51 75
H15B -1470.04 3241.96 2921.41 75
H15C -967.21 2330.5 3046.63 75
H16A 510.24 1948.33 4420.97 73
H16B 1078.97 2637.95 5130.93 73
H16C 1375.16 2614.31 4154.64 73
H18A 117.92 5800.97 2920.75 47
H18B 71.71 6542.38 3596.42 47
H18C -1078.66 6005.11 3220.01 47
H20A 3362.22 6635.75 4883.91 48
H20B 4588.67 6423.35 5557.64 48
H20C 3484 .52 6689.01 5951.15 48
H21A 3625.26 5417.52 6864.87 46
H21B 4758.89 5158.99 6504.98 46
H21C 3665.67 4548.77 6392.25 46
H26A 6404.87 7992.61 3202.63 84
H26B 5278.52 7773.45 3590.97 84
H26C 5147.98 7882.78 2527.93 84
H28A 6873.09 5886.5 3797.38 78
H28B 6291.95 6521.16 4367.41 78
H28C 7429.58 6776.84 4011.26 78
H30A 1467 .1 5820.97 1550.24 55
H30B 2292.6 6463.3 1196.97 55
H30C 2250.18 6447.82 2240.57 55
H31A 3879.12 4595.08 1185.14 56
H31B 3225.46 5306.52 542.39 56
H31C 2474.16 4636.87 932.03 56
H33A 3412.57 2769.35 3879.22 52
H33B 3777.72 2931.44 2942.17 52
H33C 2588.14 3313.21 3117.39 52
H34A 5774.77 4210.15 4464.4 46
H34B 5713.97 3467.35 3772.55 46
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Table S8: Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement Parameters (A2x103) for

s6125r.

Atom X y z U(eq)
H34C 5364.94 3326.25 4719.28 46
H1A 11824.34 2814.68 7436.03 57
H1B 11648.54 3679.08 7497.33 57
H37 9132.8 4700.74 9468.69 31
H40 6823.16 4659.45 8877.37 30
H43 5896.88 6108.57 9130.08 35
H49 9791.05 5293.27 7917.7 33
H52 9785.01 3882.25 6822.56 38
H41 5036.44 4633.44 8139.92 33
H45A 3617.77 7750.65 8052.2 78
H45B 3167.32 6825.63 7996.39 78
H45C 4284.84 7066.62 7607.01 78
H46A 6171.83 7457.61 8675.57 60
H46B 6227.62 7482.99 9735.64 60
H46C 5456.92 8140.61 9080.01 60
H47A 3773.66 7699.8 9765.21 67
H47B 4552.41 6994.87 10337 67
H47C 3332.33 6772.81 9660.22 67
H55A 11537.3 4163.38 9044.55 56
H55B 12096.1 3305.48 9420.94 56
H55C 10870.18 3592.23 9620.78 56
H57A 9937.69 2288.16 8937.99 72
H57B 11195.03 2024.32 8780.42 72
H57C 10071.47 2026.32 7953.06 72
H59A 6464.76 4243 .4 6393.54 61
H59B 7069.84 3618.08 7167.72 61
H59C 7253.93 3510.29 6163.6 61
H60A 8432.28 4556.9 5538.59 59
H60B 9130.65 5250.67 6184.32 59
H60C 7733.24 5307.54 5840.89 59
H62A 10404.63 6669.65 9644.36 56
H62B 10820.67 6439.24 8743.15 56
H62C 10744.97 5747.14 9469.85 56
H63A 7715.71 6717.21 7926.97 60
H63B 8965.31 7050.2 7821 60
H63C 8503.01 7262.71 8707.22 60
H65A 4338.53 4033.21 9681.77 52
H65B 4830.08 3467.67 8992.48 52
H65C 3622.45 3954.19 8656.49 52
H67A 8276.52 5639.6 11270.02 48
H67B 9438.18 5089.81 11441.6 48
H67C 8311.53 4783.9 11782.41 48
H68A 8058.6 3490.75 10931.77 49
H68B 9302.94 3695.18 10709.94 49
H68C 8197.76 3482.6 9909.53 49
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Table S8: Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement Parameters (A2x103) for

s6125r.
Atom X y z U(eq)
H69A 1973.64 5357.29 7970.52 66
H69B 1388.84 5352.59 7077.92 66
H70A 6379.71 4548.16 1952.89 74
H70B 6975.71 4489.66 2840.29 74

Figure $105. Crystal structure of Aibs(L-Ala)NHBu 1. Intramolecular hydrogen bonds shown. C
atoms are shown in grey, N in light blue, O in red. Some H atoms have been removed for clarity.
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Figure S106. Crystallographic structures showing the M helical diastereomer of peptide 1 in longitudinal
view, showing the hydrogen bonded water. Heavy atom (N----O) lengths in angstréms (a) and angles
in degrees shown for proposed hydrogen bonds. Dashed cyan lines show hydrogen-bonds. Water
molecules of solvation are shown. C atoms are shown in grey, N in light blue, O in red. The H atoms of
the CHs groups have been removed for clarity.

Figure S107. Crystallographic structures showing the P helical diastereomer of peptide 1 in longitudinal
view, showing the hydrogen bonded water. Heavy atom (N----O) lengths in angstréms (a) and angles
in degrees shown for proposed hydrogen bonds. Dashed cyan lines show hydrogen-bonds. Water
molecules of solvation are shown. C atoms are shown in grey, N in light blue, O in red. The H atoms of
the CHs groups have been removed for clarity.
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12.FTIR spectra of peptides 1 and 3
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Figure S108. (a) Solid-state Fourier-transform infrared spectroscopy (FTIR) spectra of (a) peptide 1
and (b) peptide 3.
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