Supplementary Information (Sl) for Polymer Chemistry.
This journal is © The Royal Society of Chemistry 2025

Optically active helical polymers bearing cinchona
alkaloid pendants: an efficient chiral organocatalyst

for asymmetric Henry reaction

Xing-Yu Zhou®, Wen-Gang Huang®, Xue-Cheng Sun®, Hui Zou®, Li Zhou®* and
Zong-Quan Wub*

“Department of Polymer Science and Engineering, School of Chemistry and Chemical
Engineering, and Anhui Province Key Laboratory of Value-Added Catalytic
Conversion and Reaction Engineering, Hefei University of Technology, Hefei 230009,
Anhui Province, China

bState Key Laboratory of Supramolecular Structure and Materials, College of

Chemistry, Jilin University, Changchun, Jilin 130012, China

S1



Table of Contents

IVLEASUTCIMIEIIES «+ -+ -+ =+ e e esnerennsnea et et et e et et ettt ettt et et et et e e 33
IVLAEETIALS =+ v+ cv v v vvee e mm e e e e e e e et et ettt q3

Synthetic procedures
.................................................................................. 94-S5

General procedure for Henry reaction «««««++««««+ssrererssrrrmmetr S5-S6
Characterization data for products of Henry reaction:-«-«-«-«-srererererereeeeeees S6-S8

Table S1. Results for Henry addition with different additives -« ---eoererereeeeeees S9
Table S2. Results for Henry addition with different eq. of (CF3);COH---------evevee S9
Figure S1. 'H NMR spectrum of compound 2-«+++++««««+==ssrreressmmnenai S10
Figure S2. 'H NMR spectrum of MONOMer 1++««++++«r+=wressmmrsssirsnien, S10
Figure S3. 13C NMR spectrum of MOnomer 1 ««««++-«xrresssmmrrsesniien S11

Figure S4. HRMS Spectrum of MOMOMEr 1 +++«++«wrsssvrrsssmmrsssssesse S11

Figure S5. FT-IR spectra of monomer 1 and poly-1sg=««--wrrreremerreseeeeees S12
Figure $6. "H NMR spectrum of poly-Tysgr«+«««w+=wrrssmrrsssmmssnre, S12
Figure S7. The relationship between CD intensity and different conditions------- S13

Figure S8. CD and UV-vis spectra of poly-1,59 measured in different conditions-- S13

Figure S9-S19. '"H NMR spectra for Henry addition products: -« «-«---+---- S14-S19
Figure S20-S41. HPLC curves for Henry addition products «--«--«-xxoeeeeeeeee S20-S30
References ................................................................................... S3 1

S2



Measurements

The NMR spectra were recorded using a Bruker 600 MHz spectrometer {H}. Size
exclusion chromatography (SEC) was performed on Waters 1515 pump and Waters
2414 differential refractive index (RI) detector (set at 40 °C) using a series of two linear
TSK gel GMHHR-H columns. Molecular weight (M) and its dispersity (M,,/M,) were
reported relative to polystyrene standards. The eluent was tetrahydrofuran (THF) at a
flow rate of 0.8 mL/min. FT-IR spectra were recorded on Perkin-Elmer Spectrum BX
FTIR system using KBr pellets. Circular dichroism (CD) spectra were obtained ina 1.0
or 0.1 cm quartz cell using a JASCO J1500 spectropolarimeter. High performance
liquid chromatography (HPLC) with UV-vis detector was carried out on a JASCO Pu-
418 pump with JASCO UV-4070 detectors, using n-hexane/i-PrOH as fluent on chiral
column.

Materials

All solvents were obtained from Sinopharm. Co. Ltd., and were purified by the
standard procedures before use. All chemicals were purchased from Aladdin,
Sinopharm, and Sigma-Aldrich Chemical Co. Ltd., and were used as received without
further purification otherwise denoted. The Pd(II) catalyst was prepared according to
the procedures reported by our group previously, and the structure was confirmed by
'HNMR.!
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Synthetic procedures

Scheme S1. Synthesis of compound 2
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Synthesis of compound 2: Compound 2 was synthesis outlined in Scheme S1
according to the literature with slight modification.? Quinine (2.0 g, 6.33 mmol), Ph;P
(2.2 g, 8.43 mmol) and anhydrous tetrahydrofuran (THF, 30 mL) were added in a 100
mL round-bottom flask under N, atmosphere, and the reaction mixture was cooled to 0
°C. Diisopropyl azodicarboxylic acid (DIAD) (1.55 mL,7.87 mmol) was added,
followed by diphenylphos azide (DPPA) (1.65 mL, 7.66 mmol) in anhydrous THF (13.0
mL). The mixture was then heated to room temperature and stirred for 16 h, at which
point the mixture was heated at 50 °C for another 2 h.

Then Ph;P (2.4 g, 8.96 mmol) was added and the mixture was continued stirring at
50 °C for 2 h. After cooling the solution to room temperature, H,O (0.7 mL) was added
and the mixture was stirred for another 3 h. The mixture was then concentrated in
vacuum, the coarse residue oil was redissolved in CH,Cl, (30 mL), diluted with 2 M
HCI (30 mL), and the aqueous phase was washed with CH,Cl, (2 x 30 mL). Excess
concentrated ammonia was added to the aqueous phase, then extracted with CH,Cl, (3
x 30 mL), the combined organic phase was dried on Na,SO,, filtered and vacuum-
concentrated. The residue was purified by column chromatography (95:5:0 ~ 9:1:0.1
CH,Cl, : MeOH : Et;N) and afforded compound 2 as a white solid (1.9 g, 93%). 'H
NMR (600 MHz, CDCls) ¢: 8.70 (1H, d, J = 4.2 Hz), 7.98 (1H, d, J = 12.0 Hz), 7.60
(1H, brs), 7.41 (1H, brs), 7.33 (1H, dd, J; = 12.0 Hz, J, = 6.0 Hz), 5.75 (1H, ddd, J; =
12.0 Hz, J, = 6.0 Hz, J; = 6.0 Hz, CH=CH,), 4.97-4.92 (2H, m, CH=CH,), 4.55 (1H,
brs), 3.91 (3H, s, OCH3), 3.23 (1H, dd, J; = 12.0 Hz, J, = 6.0 Hz), 3.20-3.15 (1H, m),
3.05 (1H, br s), 2.79-2.73 (2H, m), 2.24-2.14 (3H, br m), 1.58-1.21 (5H, m).

Scheme S2. Synthesis of monomer 1
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Synthesis of monomer 1: The monomer 1 was synthesized according to Scheme
S2. Pentafluorophenyl (PFP) ester-functionalized phenyl isocyanide (3) was first
prepared followed the procedure reported by our group previously and the structure was

confirmed by 'TH NMR.3 A mixed solution of monomer 3 (2.3 g, 7.4 mmol), compound
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2 (2.0 g, 6.2 mmol), and triethylamine (3.5 mL, 24.7 mmol) in dry THF (30 mL) was
stirred at 25 °C for 8 h under N, atmosphere. Then the solvent was removed by
evaporation under reduced pressure. The residue was re-dissolved in CH,Cl, (25 mL)
and washed with water (50 mL X 2) and aqueous solution of sodium bicarbonate (50
mL X 2). The organic layer was dried over magnesium sulfate (MgSQO,) and purified by
flash column chromatography using dichloromethane and methanol as eluents (v/v =
9/1) to afford monomer 1 as a colorless oil (2.0 g, 72% yield)."H NMR (600 MHz,
CDCl;, 25 °C): 0 8.75 (d, J=12.0 Hz, 1H, ArH), 8.04 (d, /= 12.0 Hz, 1H, ArH), 7.85
(d, J=6.0 Hz, 2H, ArH), 7.71 (d, J = 6.0 Hz, 1H, ArH), 7.46 (d, /= 6.0 Hz ,1H, ArH),
740 (q,J; =6.0Hz,J,=6.0 Hz ,1H, ArH), 7.33 (d, J= 6.0 Hz, 2H, ArH), 5.72 (ddd,
J;=12.0 Hz, J, = 6.0 Hz, J; = 6.0 Hz, 1H, CH), 5.07-5.05 (m, 2H, CH,), 4.10 (dd, J,;
=12.0 Hz,J,=6.0 Hz ,1H, NHCH), 4.00 (s, 3H, OCH3), 3.64 (br s, 1H, CH), 3.48-3.46
(m, 2H, CH,), 2.98-2.87 (m, 2H, CH,), 2.52-2.48 (m, 1H, CH), 2.03 (s, 1H, CH),
1.87-1.83 (m, 3H, CH,CH,), 1.67-1.64 (m, 1H, CH). *C NMR (150 MHz, CDCl;, 25
°C)$172.9,167.2,165.6,158.3, 147.0, 142.8, 138.9, 134.1, 132.6, 128.6, 126.3, 120.8,
115.6,101.6, 60.4, 55.8, 54.8, 43.7, 38.0, 26.9, 26.3, 25.4, 21.0, 14.2. FT-IR (KBr, cm~
1): 3260 (vnn), 3069, 2939, 2870 (ve.n), 2122 (ve=n), 1620 (ve—o). HRMS: CpgHsN40,
for [M+H]", calculated 453.2212, found 453.2289. Anal. Calcd (%) for C,sH,35N4O,: C,
74.31; H, 6.24; N, 12.38; Found: C, 74.24%; H, 6.19%; N, 12.31%.

Scheme S3. Synthesis of poly-1,s
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Synthesis of poly-1,s: Taking poly-1,5y as an example. Monomer 1 (100 mg, 0.22
mmol), Pd(I) catalyst (0.75 mg, 1.46x10-3 mmol) and PhCl (0.4 mL) were added to a
10 mL reaction tube with magnetic stirring bar under N, atmosphere. The reaction flask
was then immersed into an oil bath at 70 °C and stirred for 8 h. After cooled to room
temperature, the polymerization solution was precipitated into a large amount of ethyl
ether, and collected by centrifugation. After dried in vacuum at room temperature
overnight, poly-1,5) was obtained as a yellow solid (92.7 mg, 92% yield). SEC: M, =
66.9 kDa, M,/M, = 1.22. '"H NMR (600 MHz, CDCls, 25 °C): ¢ 8.93-7.30 (br, 9H,
ArH), 5.58-3.82 (br, 4H, CH and CH,), 3.56 (br, 3H, OCH3;), 3.48-1.46 (br, 11H, CH,
and CH3;). FT-IR (KBr, cm™): 3306 (vng), 2930, 2860 (ven), 1621 (ve—o), 1590 (ve).

General procedure for Henry reaction

In a glass-reactor, a mixture of 20% loading (with respective to repeating units) poly-
1,50and substrate 4 (0.20 mmol) in toluene (0.5 mL) and (CF3);COH (80 pL) was stirred
for 30 min at a specific temperature indicated in Table 2 in the main text. Then
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nitromethane (5) (2.0 mmol) was added to the reaction mixture. After the reaction was
accomplished, diethyl ether was added to the solution which caused the polymer
catalyst precipitated. After centrifugation to remove the solid, the solution was
concentrated under reduced pressure and the crude product was purified by preparative
thin layer chromatography (TLC) on silica gel using petroleum ether and ethyl acetate
as an eluent to afford the product. Taking the reaction of p-nitrobenzaldehyde (4a) with
nitromethane (5) as an example. Poly-1,5 (18.0 mg, 0.04 mmol, with respective to
repeating units) was added to the stirring solution of 4a (30.2 mg, 0.20 mmol) in toluene
(0.5 mL) and (CF3);COH (80 pL). The mixture was stirred for 30 min at -20 °C. Then
nitromethane (5) (108 pL, 2.0 mmol) was added to this solution via a microsyringe. The
resulting solution was stirred at —20 °C and monitored by TLC. After the reaction was
accomplished, diethyl ether was added to the solution which caused the polymer
catalyst precipitated. After centrifugation to remove the solid, the solution was
concentrated under reduced pressure and the crude product was purified by preparative
TLC on silica gel using petroleum ether and ethyl acetate as an eluent (petroleum ether
/EtOAc =4/1, v/v) to afford the product 6a (33.9 mg, 80%).

Characterization data for products of Henry reaction
OH

O,N

2
6a
2-nitro-1-(4-nitrophenyl)ethan-1-ol (6a): 'H NMR (600 MHz, CDCl;, 25 °C): ¢ 8.28
(d, J=12.0 Hz, 2H), 7.63 (d, J = 6.0 Hz, 2H), 5.61 (dd, 1H, J; =12.0 Hz, J, = 6.0 Hz),
5.33 (m, 1H), 4.61-4.55 (m, 2H).The enantiomeric excess (ee): 75% was determined
by chiral HPLC with a Chiralpack OD-H column at 254 nm (n-hexane/2-propanol =
90/10, v/v), at an eluent rate of 1.00 mL/min; tzg = 41.6 min, ¢5 = 54.7 min.

02N\©)\/N02

6b
2-nitro-1-(3-nitrophenyl)ethan-1-o0l (6b): 'H NMR (600 MHz, CDCl;, 25 °C): ¢ 8.32

(t,J=6.0 Hz, 1H), 8.22 (d, J= 6.0 Hz, 1H), 7.77 (d, J = 6.0 Hz, 1H), 7.61 (t, J= 6.0
Hz, 1H), 5.61 (dd, J; = 6.0 Hz , J, = 6.0 Hz, 1H), 5.40-5.34 (m, 1H), 4.65-4.57 (m,
2H).The ee: 40% was determined by chiral HPLC with a Chiralpack OD-H column at
215 nm (n-hexane/2-propanol = 90/10, v/v), at an eluent rate of 0.70 mL/min; tz = 47.9
min, g = 55.5 min.

OH

NO

2
6¢c
2-nitro-1-(2-nitrophenyl)ethan-1-ol (6¢):'"H NMR (600 MHz, CDCl;, 25 °C): 6 8.08
(d,/=12.0 Hz ,1H), 7.96 (d, J = 6.0 Hz, 1H), 7.75 (t, /= 6.0 Hz, 1H), 7.56 (t, J= 6.0

Hz, 1H), 6.06 (dd, J; = 12.0 Hz , J, = 6.0 Hz, 1H), 5.35-5.32 (m, 1H), 4.88 (dd, J; =
S6



12.0 Hz , J,=12.0 Hz, 1H), 4.56 (q, J; = 12.0 Hz , J, = 6.0 Hz, 1H). The ee: 37% was

determined by chiral HPLC with a Chiralpack OD-H column at 215 nm (n-hexane/2-

propanol = 90/10, v/v), at an eluent rate of 0.30 mL/min; tx = 57.1 min, ¢5 = 63.5 min.
OH

NC

6d
4-(1-hydroxy-2-nitroethyl)benzonitrile (6d): "H NMR (600 MHz, CDCls, 25 °C): 6
7.72 (t, J= 6.0 Hz, 2H), 7.56 (t, J = 6.0 Hz, 2H), 5.55 (s, 1H), 4.60-4.53 (m, 2H), 3.08
(s, 1H). The ee: 65% was determined by chiral HPLC with a Chiralpack OD-H column
at 230 nm (n-hexane/2-propanol = 85/15, v/v), at an eluent rate of 0.80 mL/min; #z =
39.2 min, tg= 46.5 min.
OH

O,N NO

6e 2
1-(2,4-dinitrophenyl)-2-nitroethan-1-ol (6e): 'H NMR (600 MHz, CDCls, 25 °C): 6
8.95 (s, 1H), 8.58 (d,J=6.0 Hz, 1H), 8.25 (d,J=6.0 Hz, 1H), 6.17 (d, /= 6.0 Hz, 1H),
5.36-5.33 (m, 1H), 4.88 (d, J = 15.0 Hz, 1H), 4.59-4.55 (m, 1H).The ee: 50% was
determined by chiral HPLC with a Chiralpack OD-H column at 230 nm (n-hexane/2-
propanol = 90/10, v/v), at an eluent rate of 1.0 mL/min; #zx = 24.1 min, tg= 30.5 min.
OH

O,N

6f
1-(3-fluoro-4-nitrophenyl)-2-nitroethan-1-ol (6f): '"H NMR (600 MHz, CDCl;, 25
°C): 0 8.11 (t, J=12.0 Hz, 1H), 7.45 (dd, J, = 12.0 Hz, J, = 6.0 Hz, 1H), 7.35 (d, J =
6.0 Hz, 1H), 5.57 (t, J = 6.0, Hz 1H), 5.35-5.32 (m, 1H), 4.58-4.57 (m, 2H). The ee:
69% was determined by chiral HPLC with a Chiralpack OD-H column at 230 nm (n-
hexane/2-propanol = 80/20, v/v), at an eluent rate of 1.0 mL/min; #z = 16.4 min, ¢ =
19.5min.
OH
CIDA/NOZ
O2N 6g
1-(3-chloro-4-nitrophenyl)-2-nitroethan-1-o0l (6g): 'H NMR (600 MHz, CDCl;, 25
°C):67.93 (d,J=6.0 Hz, 1H), 7.67 (s, 1H), 7.47 (d, J= 6.0 Hz, 1H), 5.55 (q,J; = 12.0
Hz, J, = 6.0 Hz,1H), 5.36-5.32 (m, 1H), 4.61-4.54 (m, 2H). The ee: 57% was
determined by chiral HPLC with a Chiralpack OD-H column at 230 nm (n-hexane/2-
propanol = 80/20, v/v), at an eluent rate of 1.0 mL/min; #zx = 18.1 min, tg=24.1 min.
OH
Brj©/'\/N02
ON"
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1-(3-bromo-4-nitrophenyl)-2-nitroethan-1-ol (6h): 'H NMR (600 MHz, CDCls, 25
°C): 0 7.89 (d, J= 6.0 Hz, 1H), 7.85 (d, /= 6.0 Hz, 1H), 7.52 (dd, J, = 12.0 Hz , J, =
6.0 Hz, 1H), 5.54 (q, J; = 12.0 Hz , J, = 6.0 Hz, 1H), 5.36-5.34 (m, 1H), 4.58-4.56 (m,
2H).The ee: 45% was determined by chiral HPLC with a Chiralpack OD-H column at
230 nm (n-hexane/2-propanol = 85/15, v/v), at an eluent rate of 1.0 mL/min; #z = 34.5
min, £ = 39.8 min.

OH

O,N

6i

1-(3-methyl-4-nitrophenyl)-2-nitroethan-1-ol (6i): '"H NMR (600 MHz, CDCls, 25
°C): 0 8.01 (d, J= 6.0 Hz, 1H), 7.41 (t, 3H), 5.54 (dd, J; = 6.0 Hz , J, = 6.0 Hz, 1H),
5.36-5.34 (m, 1H), 4.61-4.53 (m, 2H), 2.62 (s, 3H). The ee: 57% was determined by
chiral HPLC with a Chiralpack OD-H column at 254 nm (n-hexane/2-propanol = 90/10,
v/v), at an eluent rate of 0.9 mL/min; 7z = 27.4min, tg= 32.2min.

OH

/o]ij/'yNoz

O,N o

1-(3-methoxy-4-nitrophenyl)-2-nitroethan-1-ol (6j): '"H NMR (600 MHz, CDCls, 25
°C): 6 7.88 (d,J=6.0 Hz, 1H), 7.23 (s, 1H), 7.03 (d, /= 6.0 Hz, 1H), 5.55 (q, J; = 12.0
Hz,J,=6.0 Hz, 1H), 5.36-5.33 (m, 1H), 4.59-4.56 (m, 2H), 4.00(s, 3H).The ee: 47%
was determined by chiral HPLC with a Chiralpack OD-H column at 254 nm (n-
hexane/2-propanol = 90/10, v/v), at an eluent rate of 0.9 mL/min; tzx = 27.7 min, t5 =

35.3min.

OH

N NO,

_N
6k
2-nitro-1-(pyridin-2-yl)ethan-1-o0l (6k): "H NMR (600 MHz, CDCls, 25 °C): ¢ 8.60

(dJ=6.0 Hz ,1H), 7.84 (t, /= 6.0 Hz , 1H), 7.50 (d, /= 6.0 Hz ,1H), 7.36 (t , /= 6.0
Hz ,1H), 5.52 (q, J; = 6.0 Hz , J, = 6.0 Hz,1H), 5.36-5.34 (m, 1H), 4.82 (dd, J; = 12.0
Hz, J,=6.0 Hz ,1H), 4.72-4.68 (m, 1H).The ee: 50% was determined by chiral HPLC
with a Chiralpack OD-H column at 215 nm (n-hexane/2-propanol = 90/10, v/v), at an
eluent rate of 0.4 mL/min; ¢tz = 27.6 min, tg= 35.4min.
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Table S1. The results for Henry reaction with different additives?.
OH

CHO
/©/ . CHyNO, poly-1150 (20 mol%) NO,
O,N toluene, Add. (3.0 eq.), r-t.
4a 5 ON 6a
run Additive Yielde (%) ee (%)
1 MeOH 75 29
2 CF;SOsH /e /e
3 CF;CH,0OH/H,0? 88 40
4 C¢HsCH,OH 84 33
5 phenol 72 38
6 o-nitrobenzoic acid /¢ /e

“Unless otherwise denoted, all reactions were carried out with 4a (0.20 mmol), 5 (2.0 mmol) in
toluene (0.5 mL). ?H,O (1.0 eq.) was added additionally. Isolated yield. “The ee values were
determined by HPLC analysis using a chiral stationary phase. “No product was detected.

Table S2. The results for Henry reaction with different equivalents of (CF;); COH“.
OH

CHO
/©/ . CHsNO, poly-1150 (20 mol%) NO,
0N toluene, (CF3);COH (X eq.)
4a 5 rt. O2N 6a
run X (eq.) Yield? (%) eec (%)
1 10.0 84 44
2 5.0 86 49
3 3.0 87 57
4 1.0 87 48
5 0.5 85 40
6 0.2 84 36

@Unless otherwise denoted, all reactions were carried out with 4a (0.20 mmol), 5 (2.0 mmol) in
toluene (0.5 mL) and (CF3);COH (X eq.). “Isolated yield. “The ee values were determined by HPLC

analysis using a chiral stationary phase.
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Figure S1. 'H NMR (600 MHz) spectrum of compound 2 measured in CDCl; at 25 °C.
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Figure S2. 'H NMR (600 MHz) spectrum of monomer 1 measured in CDCl; at 25 °C.
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Figure S5. FT-IR spectrum of monomer 1 and poly-1;5) measured at 25 °C using KBr
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Figure S9. 'H NMR (600 MHz) spectrum of 6a measured in CDCl; at 25 °C.
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Figure S10. "H NMR (600 MHz) spectrum of 6b measured in CDCl; at 25 °C.
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Figure S11. '"H NMR (600 MHz) spectrum of 6¢ measured in CDCl; at 25 °C.
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Figure S20. HPLC curve of rac-6a (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);
1.00 mL/min; 254 nm; 25 °C).
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Figure S21. HPLC curve of (R)-6a (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);
1.00 mL/min; 254 nm; 25 °C).

S20



1 Unjoo
800000 4o
/ \ 2 Unk
|
600000 f \ [
| \ /
OH
- / \ O;N NO,
3 \ |
‘> 400000 | \ |
3 / \ /
k
H | \ |
| |
200000 / /
| [
/ |
|
———— Y =
0 L B I Y =1
e e L e e e SR |
450 4 460 465 470 4 480 485 490 495 500 505 S1.0 Si 52 0 4 54.5 0 560 6 57.0 58.0 58

Retention Time [mis

Height |Area% |Height% |Peak Start |Peak End |Base Start |Base End
1 Unknown 48.100 73556227 796687 49.867 52.704 46.308 51.425 46.308 51.425
| 2 Unknown 55.550 73948616 714938 50.133 47.296 54.008  58.500 54.008  58.500

Figure S22. HPLC curve of rac-6b (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);
0.7 mL/min; 215 nm; 25 °C).

50000
40000
1 Unon
g /0 OH
£ 20000 / \ O,N NO,
i / \ 2 Uninown
/ \ g G
0 1 — — — —— ———r—
______________________________________________________________________________________________________________________________________

45.0 4535 4.0 463 -U‘\I 475 48.0 485 490 95 00 3505 51 URH 5;. 5 - M'[' : ?15 53.0 535 540 45 55.0 555 56.0 56.5 570 575 580 585
# |Peak Name |tR Area Height |Area% |Height% |Peak Start |Peak End |Base Start |Base End

! 1 Unknown 47.908 2473086 27850 69.281 69.658 45.892 50.175  45.892  50.175
| 2 Unknown 55.500 1096585 12131 30.719 30.342 53.767  57.158 53.767  57.158

Figure S23. HPLC curve of (R)-6b (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);
0.7 mL/min; 215 nm; 25 °C).
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Figure S24. HPLC curve of rac-6¢ (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);
0.3 mL/min; 215 nm; 25 °C).
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Figure S25. HPLC curve of (R)-6c¢ (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);
0.3 mL/min; 215 nm; 25 °C).

S22



Intensity [1V]

380000 1 Unknown
2 Unknown
R

- AU A
= o\ Lo \

ﬁ\xT— y

Retention Time [min)

|Height |Area% Height% Peak Start Peak End Base Start Base End |
53.074  37.808 42.133  37.808 42.133
46.926  44.658 49.750  44.658  49.750

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
350355 360 365 37.0 375 380 385 39.0 395 400 405 41.0 415 420 425 430 435 440 445 450 455 46.0 465 47.0 475 480 485 49.0 495500

# Peak Name tR |Area
1 Unknown 39.225 32184562 364360 49.920

2 Unknown 46.492 32287778 322159 50.080

Figure S26. HPLC curve of rac-6d (Chiralpak OD-H; n-hexane/i-PrOH = 85/15 (v/v);
0.8 mL/min; 230 nm; 25 °C).
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Figure S27. HPLC curve of (R)-6d (Chiralpak OD-H; n-hexane/i-PrOH = 85/15 (v/v);
0.8 mL/min; 230 nm; 25 °C).
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Figure S28. HPLC curve of rac-6e (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);
1.0 mL/min; 230 nm; 25 °C).
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Figure S29. HPLC curve of (R)-6e (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);
1.0 mL/min; 230 nm; 25 °C).
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Figure S30. HPLC curve of rac-6f (Chiralpak OD-H; n-hexane/i-PrOH = 80/20 (v/v);
1.0 mL/min; 230 nm; 25 °C).
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Figure S31. HPLC curve of (R)-6f (Chiralpak OD-H; n-hexane/i-PrOH = 80/20 (v/v);
1.0 mL/min; 230 nm; 25 °C).
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Figure S32. HPLC curve of rac-6g (Chiralpak OD-H; n-hexane/i-PrOH = 80/20 (v/v);
1.0 mL/min; 230 nm; 25 °C).
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Figure S33. HPLC curve of (R)-6g (Chiralpak OD-H; n-hexane/i-PrOH = 80/20 (v/v);
1.0 mL/min; 230 nm; 25 °C).
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Figure S34. HPLC curve of rac-6h (Chiralpak OD-H; n-hexane/i-PrOH = 85/15 (v/v);
1.0 mL/min; 230 nm; 25 °C).
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Figure S35. HPLC curve of (R)-6h (Chiralpak OD-H; n-hexane/i-PrOH = 85/15 (v/v);
1.0 mL/min; 230 nm; 25 °C).
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Figure S36. HPLC curve of rac-6i (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);

0.9 mL/min; 254 nm; 25 °C).
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Figure S37. HPLC curve of (R)-6i (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);

0.9 mL/min; 254 nm; 25 °C).
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Figure S38. HPLC curve of rac-6j (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);
0.9 mL/min; 254 nm; 25 °C).
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Figure S39. HPLC curve of (R)-6j (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);
0.9 mL/min; 254 nm; 25 °C).
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Figure S40. HPLC curve of rac-6k (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);

0.4 mL/min; 215 nm; 25 °C).
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Figure S41. HPLC curve of (R)-6k (Chiralpak OD-H; n-hexane/i-PrOH = 90/10 (v/v);

0.4 mL/min; 215 nm; 25 °C).
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