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1. General information

Unless otherwise stated, all reactions were conducted under air. All commercial reagents
were used as received. Flash chromatography was carried out using 60 mesh silica gel and dry-
packed columns. The continuous flow experiments were carried out using a syringe pump
(Legato 200 from KDSCIENTIFIC). The packed-bed reactor consisted in an Omnifit glass
chromatography column (10 mm bore size and up to maximal 70 mm of adjustable bed height).
Thin layer chromatography was carried out using Merck TLC Silicagel 60 F254 aluminum sheets.
Components were visualized by UV light (A = 254 nm) and stained with phosphomolybdic dip.
NMR spectra were recorded at 298 K on a Fourier 300 MHz Bruker, a Bruker Avance 400
Ultrashield or a Bruker Avance 500 Ultrashield apparatus. 'H NMR spectroscopy chemical
shifts are quoted in ppm relative to tetramethylsilane (TMS). CDCl; was used as internal
standard for 3C NMR spectra. Chemical shifts are given in 6 and coupling constants in Hz. IR
spectra were recorded on a Bruker Tensor 27 FT-IR spectrometer and are reported in
wavenumbers (cmt). Elemental analyses were performed by MEDAC Ltd. (Surrey, UK) on a
LECO CHNS 932 micro-analyzer. High performance liquid chromatography (HPLC) was
performed on Agilent Technologies chromatographs (1100 and 1200 Series), using Chiralpak
IC, AD-H, OJ-H columns and guard columns. FAB mass spectra were obtained on a Fisons V6-
Quattro instrument, ESI mass spectra were obtained on a Waters LCT Premier Instrument and
Cl and El spectra were obtained on a Waters GCT spectrometer. Specific optical rotation

measurements were carried out on a Jasco P-1030 polarimeter.
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2. Preparation of the immobilized phosphine oxide catalyst
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Scheme S1. Synthetic procedure for the preparation on immobilized catalyst 2

2

Br PF/hPh 4 was synthesized following a modification of a literature procedure.!
\©\/\ \(\) Under an argon atmosphere, to a stirred mixture of
OH chlorodiphenylphosphane (11.9 g, 4.5 equiv, 54 mmol), sodium iodide
4 (8.1 g, 4.5 equiv, 54 mmol) in anhydrous ACN (30 mL), 20 mL of an
ACN solution of 5-bromo-2-hydroxybenzaldehyde (2.4 g, 1 equiv, 12 mmol) were added at
room temperature. The reaction mixture was then stirred at 80°C for 24 hours, then allowed
to cool down to room temperature. Afterwards, 30% H,0, (3 mL,) was slowly added to the
mixture at 0 °C. After 30 minutes, sat. aq. Na,S;03; was added to the reaction mixture which
was then extracted with DCM (100mL x 2). The collected organic layers were then washed
with brine, dried over MgS0. and concentrated under reduced pressure. The crude product
was purified by column chromatography on silica gel using cyclohexane/ EtOAc (1.5:1) as the
eluent to afford 4 as a pale yellow solid (2.2 g, 56% yield).
'H NMR (400 MHz, DMSO-dg): 6 9.96 (s, 1H), 7.83 — 7.76 (m, 4H), 7.67 — 7.46 (m, 6H), 7.26 (t,
J=2.4Hz, 1H), 7.16 — 7.12 (m, 1H), 6.70 (d, J = 8.6 Hz, 1H), 3.85 (d, J = 13.7 Hz, 2H).
13C NMR (101 MHz, DMSO-de): 6 155.4, 155.3, 134.0 (x2), 133.9, 132.9, 132.3 (x2), 131.1, 131.0,
130.8, 130.7, 129.1, 129.0, 122.1, 122.0, 118.2 (x2), 110.3 (x2), 30.7, 30.0.
31p NMR (162 MHz, DMSO-dg): 6 33.6.
IR (ATR): v 2892, 1590, 1497, 1426, 1132, 1093, 690 cm™2.
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= O To a mixture of 4 (1.55 g, 1 equiv, 4 mmol), (4-vinylphenyl)
Ph
O F§/Ph boronic acid (1.18 g, 2 equiv, 8 mmol) and KsPO4 (2.55 g, 3
\\
OHO equiv, 12 mmol), tetrakis(triphenylphosphine)palladium

(347 mg, 0.075 equiv, 0.3 mmol) was added in a glove box.

> After taken out from the glove box, degassed solvent (12 mL:
36 mL = water: dioxane) was added to the mixture at room temperature, then the reaction
was allowed to stir at 95°C. Once complete, about 24 hours later, the reaction flask was put
in a ice water bath, then 1M HCI| was added and the mixture extracted with DCM The
separated organic layers were then washed with brine, dried over MgSO, and concentrated
under reduced pressure. The crude product was purified by column chromatography on silica
gel using cyclohexane/ EtOAc (1.5:1) as the eluent to give compound 5 as a slightly yellow
solid (1.6 g, 39% vyield).
Pale yellow solid. M.p.: 180.2
14 NMR (400 MHz, CDCls): & 9.95 (s, 1H), 7.79 (dd, J = 11.7, 7.4 Hz, 4H), 7.64 — 7.24 (m, 11H),
7.12-6.92 (m, 2H), 6.74 (dd, J = 17.6, 10.9 Hz, 1H), 5.77 (d, J = 17.6 Hz, 1H), 5.30 (d, J = 14.1
Hz, 1H), 3.79 (d, J = 12.8 Hz, 2H).
13C NMR (100 MHz, CDCls): 6 156.4, 156.3, 140.1, 136.4, 135.9, 133.1 (x2), 132.5 (x2), 131.1,
131.0, 130.2, 130.1, 130.0, 128.9, 128.8, 127.6, 127.5, 126.6, 126.5, 119.8 (x2), 119.7, 119.6,
113.6, 35.7, 35.0.
31P NMR (162 MHz, CDCl5): &6 41.2.
IR (ATR): v 3054, 1494, 1436, 1119, 822, 692 cm™.
HRMS (ESI+): m/z calcd. for Ca7H240,P [M+H]*: 411.1508, found: 411.1505.

ph Fh 2 was synthesized following a modification of a literature
~0 procedure.? A degassed solution of divinylbenzene (DVB),
O OH filtered on a short pad of silica immediately before use, (80%,

O 33.9 mg, 0.21 mmol, 0.14 equiv), 5 (616 mg, 1.50 mmol),

styrene (0.75 mL, 6.56 mmol, 4.37 equiv) and AIBN (10 mg, 0.06

2 mmol, 0.04 equiv) in toluene (2 mL) was prepared in a 50 mL

reactor. In another 50 mL flask, a suspension of polyvinyl alcohol (PV-OH) (31 mg, 0.30 umol,
0.0002 equiv) in 18 mL of degassed Mili-Q water was heated at 100 °C until PV-OH was
dissolved. Then, it was cooled to RT and a solution of boric acid (139 mg, 2.25 mmol) in 6 mL

of degassed Mili-Q water was transferred to the flask, and subsequently transferred together
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to the 50 mL reactor. Then, the system was heated at 90 °C and magnetically stirred at 440
rpm overnight. Afterwards the aqueous solution was decanted off and the resin was washed
with water (50 °C) several times, followed by MeOH and CH.Cl,. Finally, it was dried overnight
in a vacuum oven at 40°C to furnish 2 as a pale yellow solid (0.9 g)

P elemental analysis (%): 2.97

fip): 0.96 mmol/g resin
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3. Preparation of the alcohol starting materials

Alcohols 6a-6g, 6j, 6k and 6s-6u were used as received; 6h, 6i and 6p-6r were prepared
according to same procedure described in literature.®

6l-6n were prepared following a modification of a literature procedure.*

MgClI O Cul, THF, -30 °C
/©/\ + %
Me

Scheme S2. Synthetic procedure for the preparation of 6l

OH

Me
6l

Under an argon atmosphere, 4-methyl-benzylmagnesium chloride (6.5 mL, 13 mmol, 2.0 M
THF) was added dropwise to a -30 °C suspension of Cul (2.45 g, 13 mmol) in THF (19 mL) and
stirred for 5 minutes. (S)-Proplylene oxide (0.6 mL, 8.5 mmol) was added and the reaction was
warmed to 0 °C and stirred for an additional 2.5 hours. The reaction was then quenched with
a saturated solution of NH4Cl and warmed to room temperature. Ether was added and the
organic layer was washed with a saturated NaHCOs; solution, brine, dried over MgS0,4, and
concentrated under reduced pressure. The crude product was purified by column
chromatography on silica gel using cyclohexane/ EtOAc (4:1) as the eluent to give compound

6l as a yellow oil (1.25 g, 90% yield).

OH  6l. Yellow oil. Reported compound.*

1H NMR (400 MHz, CDCl3): 6 7.19 (dd, J = 2.6, 1.3 Hz, 4H), 4.12 — 3.69

Me (m, 1H), 2.95-2.67 (m, 2H), 2.62 - 2.47 (m, 1H), 2.42 (dd, ) =2.7,1.3
° Hz, 3H), 2.05 - 1.71 (m, 2H), 1.32 (ddd, J = 6.3, 2.7, 1.4 Hz, 3H).

13C NMR (100 MHz, CDCls): 6 139.2, 135.2, 129.2 (x2), 128.4 (x2), 67.4, 41.1, 31.8, 23.6, 21.1.
[a]o: —16.9 (c 0.99, CH,Cl,).
IR (ATR): v 3348, 2923, 1515, 1453, 1126, 1067, 806, 546 cm™.
HPLC (Daicel Chiralpak AD-H column, hexane/i-PrOH (98:2), flow rate 1.0 mL/min, A = 254 nm):

tmajor = 15.686 mMin; tminor = 14.089 min. 99% ee.

1) BnMgBr, Cul R
2\/ 2) NaOH, Et,0 ©/W RMgBr, Cul
Cl

Scheme S3. Synthetic procedure for the preparation of 6m and 6n
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To a -78 °C suspension of Cul (4.6 g, 24 mmol) in THF (15 mL) was added benzylmagnesium
bromide (12 mL, 2.0 M in THF, 24 mmol) and stirred for 5 minutes. (R)-epichlorohydrin (1.3
mL, 16 mmol) was added and the reaction was warmed to 0 °C and then stirred for 3 hours.
The reaction was then quenched with a saturated solution of NH4Cl and warmed to room
temperature. Ether was added and the organic layer was washed then with a saturated
NaHCOs solution, brine, dried over MgS0., and concentrated under reduced pressure. The
crude product was purified by column chromatography on silica gel using cyclohexane/EtOAc
(4:1) as the eluent to give intermediate alcohol as a colorless oil. Then it was dissolved in 80
mL diethyl ether, NaOH (1.28 g, 32 mmol) added, and the reaction mixture stirred at rt
overnight. Then purified by column chromatography on silica gel using cyclohexane/ EtOAc
(4:1) as the eluent to give the oxirane intermediate as a colorless oil.

To a -78 °C suspension of Cul (1.15 g, 6 mmol), in THF (4 mL) was added alkylmagnesium
bromide (2.5 mL, 2.0 M in Et;0, 5 mmol) and stirred for 5 minutes. A solution of oxirane
intermediate (0.6 g, 4 mmol) in THF (3 mL) was then added and the reaction was warmed to
0 °C for 3 hours with stirring. The reaction was then quenched with a saturated solution of
NH4Cl and warmed to room temperature. Ether was added and the organic layer was washed
with a saturated NaHCOs solution, brine, dried over MgS0O, and then concentrated under
reduced pressure. The crude product was purified by column chromatography on silica gel

using cyclohexane/ EtOAc (4:1) as the eluent to give corresponding alcohol.

OH 6m was prepared according to above-described procedure using
Me methylmagnesium bromide in 74 % yield (0.49 g). Colorless oil.
6m Reported compound.*
'H NMR (400 MHz, CDCl5): & 7.40 — 7.16 (m, 5H), 3.60 (tt, J = 8.2, 4.6
Hz, 1H), 2.90 — 2.65 (m, 2H), 1.94 — 1.68 (m, 3H), 1.67 — 1.43 (m, 2H), 1.11 — 0.93 (m, 3H).
13C NMR (100 MHz, CDCls): 6 142.3, 128.5 (x2), 128.4 (x2), 125.8, 72.7, 38.6, 32.1, 30.3, 9.9.
[a]p: +16.2 (c 1.15, CH,Cl,).
IR (ATR): v 3330, 2939, 1453, 1122, 749, 698 cm™.
HPLC (Daicel Chiralpak OD-H column, hexane/i-PrOH (95:5), flow rate 1.0 mL/min, A= 254 nm):

tmajor = 14.525 min; tminor = 9.883 min. 71% ee.

OH 6n was prepared according to above-described procedure using
iso-propylmagnesium bromide in 70 % yield (0.54 g). Colorless oil.

Reported compound.?
6n
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'H NMR (400 MHz, CDCls): § 7.47 — 7.10 (m, 5H), 3.77 (tt, J = 8.5, 4.3 Hz, 1H), 2.91 — 2.70 (m,
2H), 1.96 — 1.66 (m, 4H), 1.59 — 1.27 (m, 2H), 0.99 (ddd, J = 6.6, 5.6, 1.0 Hz, 6H).

13C NMR (100 MHz, CDCls): 6 142.3, 128.5 (x2), 128.4 (x2), 125.8, 69.4, 46.9, 39.8, 32.1, 24.7,
23.5,22.2.

[a]p: +3.0 (c 0.72, CH.CLy).

IR (ATR): v 3340, 2953, 1495, 1454, 1031, 697 cm™.

HPLC (Daicel Chiralpak OD-H column, hexane/i-PrOH (95:5), flow rate 1.0 mL/min, A= 254 nm):
tmajor = 11.289 min; tminor = 8.115 min. 71% ee.

60 was prepared by mono-protection of a chiral diol.

TBDPSCI
/\/OKH imidazole OH
HO CH,Cly, 1t, 4h TBDPso/\/k

60
Scheme S4. Synthetic procedure for the preparation of 6o
To a solution of (R)-1,3-butanediol (0.36 g, 4.0 mmol) and imidazole (0.30 g, 4.4 mmol) in
CHCl; (3.0 mL) was added TBDPSCI (1.14 mL, 4.4 mmol) dropwise. The reaction was stirred
for four hours, before the reaction mixture was diluted with Et,O (10 mL) and washed with
H,0 (2 x 10 mL), then brine (10 mL). The organic layer was dried over anhydrous MgS0O, and
concentrated. The crude residue was purified by column chromatography on silica gel using

cyclohexane/ EtOAc (4:1) as the eluent to give desired alcohol. (1.2 g, 90 % vyield)

OH  6o. Colorless oil. Reported compound.®
TBDPSO 'H NMR (400 MHz, CDCl3): 6 7.76 — 7.68 (m, 4H), 7.54 — 7.36 (m, 6H),
6o 4.13 (ddd, J = 8.8, 5.9, 2.8 Hz, 1H), 4.01 —3.77 (m, 2H), 3.30 (d, J = 2.5
Hz, 1H), 1.87 — 1.56 (m, 2H), 1.24 (d, J = 6.2 Hz, 3H), 1.09 (s, 9H).
13C NMR (100 MHz, CDCls): & 135.6 (x2), 133.1, 133.0, 129.9 (x2), 127.8, 67.9, 63.5, 40.1, 26.8,
23.4,19.1.
[a]p: —0.9 (¢ 0.72, CH.CLy).
IR (ATR): v 3372, 2930, 1427, 1107, 700, 504 cm™2.
HPLC (Daicel Chiralpak OD-H column, hexane/i-PrOH (95:5), flow rate 1.0 mL/min, A = 254 nm):

tmajor = 4.765 min; tminor = 5.884 min. 95% ee.
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4. General Procedure for the heterogeneous Mitsunobu coupling

reaction

Figure S1. Set up used for the heterogeneous Mitsunobu coupling reaction

To a solution of benzoic acid 7 (1.0 mmol, 1.0 equiv.) in toluene (12.5 mL), alcohol 6 (1.5 mmol,
1.5 equiv.) and catalyst 2 (0.5 mmol, 521 mg, 50 mol %) were added. The reaction mixture was
heated to reflux and shaked using the setup shown in the above picture, with a Dean-Stark
apparatus to separate water and a long glass tube as air condenser. After 72 hours, the solvent
was removed with a syringe, and the resin was washed twice with 6 mL of hot toluene. The
mixture was then concentrated under reduced pressure. The crude residue was purified by
column chromatography on silica gel using cyclohexane/EtOAc (12:1) as the eluent to give the
desired ester product.

(Retention products were obtained from direct condensation of acid and alcohol by use of

DCC and catalytic amount of DMAP)
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5. Characterization Data for Compounds 8aa-8ua

(R)-oct-2-yl 2,4-dinitrobenzoate
NO, 8aa. Pale yellow solid. 243 mg, 75% yield. Reported compound.3
!H NMR (400 MHz, CDCls): 6 8.80 (d, J = 2.2 Hz, 1H), 8.54 (dd, J = 8.4, 2.2 Hz,
NO, 1H),7.94(d,J=8.4 Hz, 1H), 5.32 - 5.10 (m, 1H), 1.86 — 1.59 (m, 2H), 1.40 —
o o 1.29 (m, 11H), 0.97 — 0.85 (m, 3H).

MGWMG

8aa
[a]o: —=53.5 (c 1.00, CH,Cl,).

13C NMR (100 MHz, CDCls): & 163.3, 148.8, 133.6, 131.2, 127.4, 119.5, 75.3,
35.5,31.7,29.0, 25.2, 22.6, 19.3, 14.0.

IR (ATR): v 3101, 2919, 1730, 1527, 1374, 731 cm™™.
HPLC (Daicel Chiralpak AD-H column, hexane/i-PrOH (98:2), flow rate 1.0 mL/min, A = 254 nm):
tmajor = 11.950 min; tminor = 13.838 min. 97% ee.

(R)-oct-3-yl 2,4-dinitrobenzoate
NO, 8ba. Pale yellow oil. 172 mg, 53% yield. New compound.
1H NMR (300 MHz, CDCls): 6 8.73 (d, J = 2.2 Hz, 1H), 8.52 (dd, J = 8.4, 2.2 Hz,
NO, 1H),7.94(d,J=8.4 Hz, 1H), 5.21 - 4.91 (m, 1H), 1.79 — 1.54 (m, 4H), 1.41 -
1) o 1.23 (m, 6H), 1.09 — 0.74 (m, 6H).
MGWEt 13C NMR (75 MHz, CDCl5): 6 163.4, 148.8, 148.1, 133.4, 131.2, 127.4, 119.5,
8ba 79.7,32.8,31.5, 26.3, 24.7, 22.4, 13.9, 9.3.
[a)o: —16.8 (c 1.00, CH,Cl,).
IR (ATR): v 2931, 1729, 1537, 1346, 1282, 1107, 731 cm™™.
HRMS (ESI+): m/z calcd. for CisH20N2NaOg [M+Na]*: 347.1214, found: 347.1216.
HPLC (Daicel Chiralpak AD-H column, hexane/i-PrOH (98.5:1.5), flow rate 1.0 mL/min, A = 254
nNM): tmajor = 13.318 Min; tminor = 14.108 min. 95% ee

(R)-sec-butyl 2,4-dinitrobenzoate
NO» 8ca. Colorless oil. 155 mg, 58% yield. New compound.
14 NMR (300 MHz, CDCl3): 6 8.75 (d, J = 2.2 Hz, 1H), 8.52 (dd, J = 8.4, 2.2 Hz,
NO, 1H),7.94(d,J=8.4Hz 1H),5.13 (q,J=6.3 Hz, 1H), 1.89 - 1.52 (m, 2H), 1.35

0 0 (d, J=6.3Hz, 3H), 0.95 (t, J = 7.5 Hz, 3H).
H 13 .
Me : C NMR (75 MHz, CDCls): 6 163.3, 148.7, 148.0, 133.4, 131.4, 127.4, 119.5,
8ca 76.2,28.4,18.7,9.4.
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[a]o: —39.6 (c 0.94, CH,Cl,).

IR (ATR): v 3107, 2976, 1729, 1536, 1346, 1057, 730 cm™2,

HRMS (ESI+): m/z calcd. for C;1H12N2NaOg [M+Na]*: 291.0588, found: 291.0592.

HPLC (Daicel Chiralpak IC column, hexane/i-PrOH (95:5), flow rate 1.0 mL/min, A = 254 nm):
tmajor = 25.583 min; tminor = 27.241 min. 90% ee.

(R)-1-phenylethyl 2,4-dinitrobenzoate
8db. Pale yellow oil. 206 mg, 76% yield. Reported compound.?

NO, HNMR (400 MHz, CDCls): § 7.97 - 7.85 (m, 1H), 7.84 = 7.71 (m, 1H), 7.71 -
7.57 (m, 2H), 7.49 — 7.30 (m, 5H), 6.16 (g, J = 6.6 Hz, 1H), 1.70 (d, J = 6.6 Hz,

o~ O
: 3H).
Ph” “Me )
8db 13C NMR (100 MHz, CDCls): & 164.5, 148.3, 140.5, 132.7, 131.7, 130.0, 128.6

(x2), 128.2 (x2), 127.7, 126.3, 123.8, 74.9, 21.5.

[a]o: —35.4 (c 0.84, CH,Cl,).

IR (ATR): v 2983, 1725, 1531, 1280, 1129, 697 cm".

HPLC (Daicel Chiralpak AD-H column, hexane/i-PrOH (85:15), flow rate 1.0 mL/min, A = 254

NM): tmajor = 7.275 MiN; tminor = 8.963 min. 79% ee.

(S)-1-phenylpropyl 2,4-dinitrobenzoate
NO, 8ea. Pale yellow oil. 320 mg, 97% yield. New compound.
'H NMR (400 MHz, CDCls): 6 8.80 (d, J = 2.2 Hz, 1H), 8.50 (dd, J = 8.4, 2.2 Hz,
NO, 1H),7.68(d,J=8.4Hz, 1H), 7.42 - 7.16 (m, 5H), 5.46 (dt, J = 7.2, 6.3 Hz, 1H),
0o 2.99 (ddd, J = 60.4, 13.8, 6.8 Hz, 2H), 1.42 (d, J = 6.3 Hz, 3H).

/LEt 13C NMR (100 MHz, CDCls): 6 163.2, 148.7, 147.8, 136.8, 133.4, 131.0, 129.4

8ea (x2), 128.5 (x2), 127.5, 126.8, 119.5, 75.2, 41.9, 19.0.

Ph

[alo: +66.9 (c 0.97, CH,Cl,).

IR (ATR): v 3107, 1730, 1535, 1346, 1281, 1055, 731 cm™™,

HRMS (ESI+): m/z calcd. for C16H1aN2NaOg [M+Na]*: 353.0744, found: 353.0743.

HPLC (Daicel Chiralpak AD-H column, hexane/i-PrOH (85:15), flow rate 1.0 mL/min, A = 254
NM): tmajor = 12.132 Min; tminor = 10.535 min. 71% ee.
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(R)-1-(naphth-2-yl)ethyl 2,4-dinitrobenzoate
NO, 8fa. Pale yellow solid. 326 mg, 89% yield. New compound. M.p.: 153.3
°C
NO, *HNMR (400 MHz, CDCls): § 8.79 (d, J = 2.2 Hz, 1H), 8.50 (dd, J = 8.4,
e 2.2 Hz,1H),7.99-7.77 (m, 5H), 7.52 (ddd, J= 7.1, 3.7, 2.1 Hz, 3H), 6.36

: (g,J = 6.6 Hz, 1H), 1.81 (d, J = 6.6 Hz, 3H).
13C NMR (100 MHz, CDCls): & 162.9, 148.9, 137.1, 133.3, 133.1, 133.0,
8fa 131.3,128.7,128.1,127.7,127.3,126.5, 125.7,123.9, 119.5, 76.3, 21.3.
[ao: —=136.4 (¢ 1.09, CH-Cl,).
IR (ATR): v 3078, 2987, 1739, 1530, 1248, 1056, 828, 478 cm™.
HRMS (ESI+): m/z calcd. for C19H14N2NaOg [M+Na]*: 389.0744, found: 389.0742.
HPLC (Daicel Chiralpak AD-H column, hexane/i-PrOH (85:15), flow rate 1.0 mL/min, A = 254

NM): tmajor = 17.936 Min; tminor = 23.316 min. 29% ee. 90% ee. (After simple recrystallization)

(R)-1-(naphth-1-yl)ethyl 2-nitrobenzoate

8gb. Pale yellow oil. 215 mg, 67% yield. New compound.

1H NMR (400 MHz, CDCls): & 8.19 (dd, J = 8.5, 1.1 Hz, 1H), 8.00 — 7.84 (m,
3H), 7.77 = 7.71 (m, 1H), 7.69 — 7.46 (m, 6H), 6.98 (q, J = 6.6 Hz, 1H), 1.90
(d, J=6.6 Hz, 3H).

13C NMR (100 MHz, CDCls): 6 164.6, 148.2, 136.4, 133.8, 132.8, 131.7,

130.2,129.9, 129.0, 128.8,127.7,126.5,125.8, 125.4, 123.9, 123.6, 123.0,
72.0,21.1.

[a]p: —67.5 (c 1.13, CH,Cly).

IR (ATR): v 2984, 1725, 1530, 1281, 1069, 776 cm™.

HRMS (ESI+): m/z calcd. for C1sH1sNNaO4 [M+Nal*: 344.0893, found: 344.0890.

HPLC (Daicel Chiralpak OJ-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, A = 254
NM): tmajor = 34.845 Min; tminor = 24.558 min. 65% ee.
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(R)-2,3-dihydro-1H-inden-1-yl 2-nitrobenzoate

8hb. Pale yellow oil. 241mg, 85% yield. Reported compound.3

O,N 1H NMR (400 MHz, CDCl3): & 7.88 (dd, J = 8.0, 1.4 Hz, 1H), 7.82 — 7.71 (m,

o 1H)7.71-7.51(m, 3H), 7.40 - 7.24 (m, 3H), 6.49 (dd, / = 6.9, 3.4 Hz, 1H),

3 3.18 (ddd, J = 16.2, 8.3, 6.6 Hz, 1H), 2.96 (ddd, J = 16.2, 8.6, 4.5 Hz, 1H),

©i> 2.62 (ddt, J = 14.2, 8.6, 6.7 Hz, 1H), 2.34 (dddd, J = 14.2, 8.1, 4.5, 3.4 Hz,
8hb gy

13C NMR (100 MHz, CDCls): 6 165.4, 148.1, 144.7, 140.0, 132.9, 131.7, 129.9, 129.3, 127.9,
126.8, 125.8, 124.9, 123.8, 80.8, 31.9, 30.3.

[a]o: =7.0 (c 0.74, CH.CL,).

IR (ATR): v 2943, 1724, 1530, 1284, 1124, 735 cm™.

HPLC (Daicel Chiralpak OJ-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, A = 254
NM): tmajor = 21.792 Min; tminor = 15.491 min. 38% ee.

(R)-1,2,3,4-tetrahydronaphth-1-yl 2-nitrobenzoate
8ib. Pale yellow oil. 208 mg, 70% yield. New compound.
1H NMR (400 MHz, CDCls): 6 7.93 (dd, J = 7.9, 1.3 Hz, 1H), 7.79 — 7.58 (m,
O 3H),7.43(dd,/=7.3,1.8 Hz, 1H), 7.35—7.11 (m, 3H), 6.31 (t, / = 4.3 Hz, 1H),
3.01-2.74 (m, 2H), 2.40 - 2.23 (m, 1H), 2.22 —2.06 (m, 1H), 2.06 — 1.83 (m,
8ib 13C NMR (100 MHz, CDCl3):  165.2, 147.9, 138.2,133.4,132.9, 131.4, 129.9,
129.7,129.1, 128.5, 128.4, 126.2, 123.9, 72.5, 28.9, 28.5, 18.6.
[a]p: —28.0 (c 1.02, CH,Cly).
IR (ATR): v 2940, 1722, 1530, 1349, 1252, 739 cm™.
HRMS (ESI+): m/z calcd. for C17H1sNNaO4 [M+Na]*: 320.0893, found: 320.0880.
HPLC (Daicel Chiralpak IC column, hexane/i-PrOH (85:15), flow rate 1.0 mL/min, A = 254 nm):
tmajor = 9.625 Min; tminor = 8.313 min. 57% ee.
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(S)-1-phenylprop-2-yl 2,4-dinitrobenzoate
NO, 8ja. Yellow oil. 142 mg, 43% yield. Reported compound. 3
!H NMR (400 MHz, CDCls): 6 8.79 (d, J = 2.2 Hz, 1H), 8.49 (dd, J = 8.4, 2.2 Hz,
NO, 1H),7.68(d,J= 8.4 Hz, 1H), 7.39 — 7.21 (m, 5H), 5.46 (dt, J = 7.2, 6.3 Hz, 1H),
0~ o 2.99 (ddd, J=60.2, 13.8, 6.8 Hz, 2H), 1.42 (d, J = 6.3 Hz, 3H).
Ph\)\Me 13C NMR (100 MHz, CDCls): 6 163.2, 148.7, 136.8, 133.4, 131.0, 129.4, 128.5
8ja (x2), 128.3, 127.5, 126.8, 119.6, 119.5, 75.2, 41.9, 19.0.
[a]o: +52.4 (c 0.90, CH,Cly).
IR (ATR): v 3106, 1730, 1534, 1280, 1111, 833, 700 cm™.
HPLC (Daicel Chiralpak AD-H column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, A = 254
NM): tmajor = 14.955 Min; tminor = 16.412 min. 92% ee.

(R)-4-phenylbut-2-yl 2,4-dinitrobenzoate
NO> 8ka. Pale yellow oil. 248 mg, 72% yield. Reported compound.3
'H NMR (300 MHz, CDCls): & 8.75 (d, J = 2.2 Hz, 1H), 8.51 (dd, J = 8.4, 2.2
NO, Hz, 1H),7.88(d,J=8.4Hz, 1H), 7.35-7.09 (m, 5H), 5.28 (dqd, /=7.4, 6.2,
0“ o 4.8 Hz, 1H), 2.86 — 2.53 (m, 2H), 2.33 — 1.84 (m, 2H), 1.45 (d, J = 6.3 Hz,
Ph/\/\ Me M)
8ka 13CNMR (75 MHz, CDCl5): 6 163.3, 148.8, 148.0,141.1,133.2,131.3,128.5
(x2), 128.3 (x2), 127.4, 126.1, 119.5, 74.6, 37.1, 31.6, 19.4.
[a]o: —64.9 (c 0.98, CH,Cly).
IR (ATR): v 2936, 1730, 1535, 1346, 1282, 1047, 833, 731 cm™.
HPLC (Daicel Chiralpak IC column, hexane/i-PrOH (90:10), flow rate 1.0 mL/min, A = 254 nm):
tmajor = 25.089 min; tminor = 30.748 min. 95% ee.

(R)-4-(p-tolyl)but-2-yl 2,4-dinitrobenzoate
NO> 8la. Pale yellow oil. 290 mg, 81% yield. New compound.
1H NMR (400 MHz, CDCls): & 8.75 (d, J = 2.2 Hz, 1H), 8.51 (dd, J =
NO, 8.4,2.2Hz 1H),7.90(d,J=8.4Hz, 1H), 7.12 (s, 4H), 5.44-5.22 (m,

0" o 1H), 2.88 — 2.64 (m, 2H), 2.34 (s, 3H), 2.21 — 1.86 (m, 2H), 1.46 (d,
pMeCGH4/\/\Me J=6.3 Hz, 3H).
8la 13C NMR (100 MHz, CDCls): & 163.2, 148.8, 148.0, 138.0, 135.5,

133.2, 131.2, 129.2 (x2), 128.2 (x2), 127.4, 119.4, 74.6, 37.2, 31.1, 20.9, 19.4.
[alo: +74.7 (c 1.08, CH,Cl,).
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IR (ATR): v 2925, 1728, 1536, 1352, 1054, 833, 731 cm™.

HRMS (ESI+): m/z calcd. CisH18N2NaOg [M+Na]*: 381.1057, found: 381.1041.

HPLC (Daicel Chiralpak IC column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, A = 254 nm):
tmajor = 17.634 min; tminor = 15.782 min. 98% ee.

(R)-1-phenylpent-3-yl 2,4-dinitrobenzoate
NO, 8ma. Pale yellow oil. 261 mg, 73% yield. New compound.
'H NMR (500 MHz, CDCls): 6 8.75 (d, J = 2.2 Hz, 1H), 8.51 (dd, J = 8.4, 2.2
NO, Hz, 1H), 7.88(d, J = 8.4 Hz, 1H), 7.34 — 7.28 (m, 2H), 7.26 — 7.18 (m, 3H),
0o 5.22 (dtd, J= 7.5, 6.1, 4.5 Hz, 1H), 2.84 — 2.61 (m, 2H), 2.15 - 1.93 (m, 2H),
o ~~gy  191-177 (m, 2H), 1.02 {t, )= 7.4 Hz, 3H)
8ma 13C NMR (126 MHz, CDCl3): 6 163.4, 148.8, 148.1, 141.3, 133.1, 131.3,
128.5, 128.3, 127.3, 126.0, 119.5, 79.1, 34.7, 31.5, 26.5, 9.4.
[a]o: —20.8 (c 0.95, CH,Cl,).
IR (ATR): v 2969, 1729, 1535, 1346, 1280, 1055, 833, 699 cm™.
HRMS (ESI+): m/z calcd. for C;sH1sN2NaOg [M+Na]*: 381.1057, found: 381.1042.
HPLC (Daicel Chiralpak IC column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, A = 254 nm):
tmajor = 15.866 min; tminor = 18.440 min. 71% ee.

(S)-5-methyl-1-phenylhex-3-yl 2,4-dinitrobenzoate
NO, 8na. Pale yellow oil. 178 mg, 46% yield. New compound.
1H NMR (500 MHz, CDCls): 6 8.78 (d, J = 2.1 Hz, 1H), 8.52 (dd, J = 8.4,
NO, 2.2 Hz, 1H), 7.86 (d, J = 8.4 Hz, 1H), 7.42 — 7.11 (m, 5H), 5.53 — 5.28
0“0  Me (m, 1H), 2.74 (qdd, J = 13.8, 9.1, 6.9 Hz, 2H), 2.04 (dtd, J=9.7, 6.7, 4.3
Pthe Hz, 2H), 1.73 (ddt, J = 18.9, 13.0, 6.2 Hz, 2H), 1.56 — 1.42 (m, 1H), 0.98
8na (dd, J=11.6, 6.3 Hz, 6H).
13C NMR (126 MHz, CDCl5): & 163.3, 148.9, 148.1, 141.2, 133.2, 131.2, 128.5, 128.4, 128.3,
127.3, 126.0, 119.5, 42.7, 35.7, 31.5 (x2), 24.7, 22.9, 22.3.
[alo: 3.5 (¢ 1.00, CHyCly).
IR (ATR): v 2958, 1730, 1536, 1346,1280, 1057, 833, 732, 699 cm™.
HRMS (ESI+): m/z calcd. for C30H22N2NaOg [M+Na]*: 409.1370, found: 409.1359.
HPLC (Daicel Chiralpak IC column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, A = 254 nm):
tmajor = 12.321 min; tminor = 14.799 min. 70% ee.
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(R)-4-((tert-butyldiphenylsilyl)oxy)but-2-yl 2,4-dinitrobenzoate
NO, 80a. Pale yellow oil. 214 mg, 41% yield. New compound.
'H NMR (400 MHz, CDCl5): 6 8.79 (d, J = 2.2 Hz, 1H), 8.46 (dd, J = 8.4,
NO, 2.2Hz, 1H),7.91-7.68 (m, 6H),7.45 (dddd, /= 10.8, 6.9, 5.1, 1.9 Hz,
0~ >0 8H), 5.63 — 5.46 (m, 1H), 3.82 (dd, / = 6.7, 5.4 Hz, 2H), 2.10 — 1.88
TBDPSO/\/\MG (m, 2H), 1.47 (d, J = 6.3 Hz, 3H), 1.13 (d, J = 3.7 Hz, 10H).
8oa 13C NMR (100 MHz, CDCls): 6 163.2, 148.7, 147.9, 135.6 (x2), 134.8,
133.6 (x2), 133.3, 131.2, 129.7, 129.6, 127.8, 127.7,127.3, 119.5, 72.5, 60.0, 38.3, 26.8, 26.5,
19.5,19.2.
[alo: +22.5 (c 1.00, CH,Cl5).
IR (ATR): v 2931, 2857, 1734, 1537, 1346, 1105, 822, 700 cm™.
HRMS (ESI+): m/z calcd. for C2;H30N2NaO5Si [M+Na]*: 545.1714, found: 545.1709.
HPLC (Daicel Chiralpak IC column, hexane/i-PrOH (95:5), flow rate 1.0 mL/min, A = 254 nm):
tmajor = 12.589 min; tminor = 15.906 min. 90% ee.

(R)-6-[(tert-butyldiphenylsilyl)oxy]hex-2-yl 2,4-dinitrobenzoate
NO, 8pa. Pale yellow oil. 281 mg, 51% yield. Reported compound. 3
'H NMR (300 MHz, CDCls): 6 8.80(d, J = 2.1 Hz, 1H), 8.47 (dd, ) = 8.4,
NO, 2.2Hz, 1H),7.90(d,J=8.4 Hz, 1H), 7.83 - 7.66 (m, 4H), 7.53 - 7.36
o o (m, 6H), 5.34 = 5.17 (m, 1H), 3.73 (t, J = 6.1 Hz, 2H), 1.86 — 1.45 (m,

TBDPSO/\ME?\Me 6H), 1.40 (d, J = 6.2 Hz, 3H), 1.08 (s, 9H).
8pa 13C NMR (75 MHz, CDCls): & 163.3, 148.7, 148.0, 135.5 (x2), 134.0,

133.5, 131.17, 129.6, 127.6 (x2), 127.4, 119.5, 75.0, 63.5, 35.2, 32.2, 26.9, 21.6, 19.3, 19.2.

[alo: +29.8 (c 1.04, CH,Cl,).

IR (ATR): v 2931, 2857, 1732, 1538, 1346, 1105, 702 cm™™.

HPLC (Daicel Chiralpak IC column, hexane/i-PrOH (98:2), flow rate 1.0 mL/min, A = 254 nm):

tmajor = 15.043 min; tminor = 16.402 min. 96% ee.
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(R)-4-(phenylsulfonyl)but-2-yl 2,4-dinitrobenzoate
NO, 8qa. Pale yellow oil. 139 mg, 34% yield. Reported compound. 3
'H NMR (300 MHz, CDCls): 6 8.74 (d, J = 2.2 Hz, 1H), 8.51 (dd, J = 8.4,
NO, 2.2Hz, 1H),7.93-7.86 (m, 3H), 7.69—7.63 (m, 1H), 7.61— 7.54 (m, 2H),

0o 5.43 — 5.05 (m, 1H), 3.26 — 3.12 (m, 2H), 2.09 (td, J = 7.6, 4.7 Hz, 2H),
O- : 1.37 (d, J = 6.3 Hz, 3H).
ph:ﬁ/\/\Me ( )
13C NMR (75 MHz, CDCl): § 163.1, 148.9, 138.6, 134.0, 132.8, 131.3,
8ga
g 129.4,129.3,128.0,127.7, 119.5, 72.6, 66.0, 53.1, 52.2, 31.5, 28.6, 23.5,
19.3.

[ao: +36.4 (¢ 1.12, CH,Cly).

IR (ATR): v 2924, 1732, 1536, 1279, 1050, 687 cm™.

HPLC (Daicel Chiralpak AD-H column, hexane/i-PrOH (75:25), flow rate 1.0 mL/min, A = 254
NM): tmajor = 26.948 Min; tminor = 51.617 min. 93% ee.

(R)-1-(benzyloxy)prop-2-yl 2,4-dinitrobenzoate
NO, 8ra. Pale yellow oil. 76 mg, 21% yield. Reported compound.3
1H NMR (400 MHz, CDCls): & 8.81 (d, J = 2.2 Hz, 1H), 8.52 (dd, J = 8.4,
NO, 2.2Hz 1H),7.90(d,J=8.4 Hz, 1H), 7.43 -7.29 (m, 5H), 5.57 - 5.39 (m,
0" o 1H), 4.68 — 4.46 (m, 2H), 3.63 (d, / = 5.1 Hz, 2H), 1.42 (d, J = 6.5 Hz, 3H).
Ph \/O\/?\Me 13C NMR (100 MHz, CDCls): 6 163.3, 148.8, 147.9, 137.8, 133.3, 131.3,
8ra 128.4 (x2), 127.8 (x2), 127.6, 127.4, 119.5, 73.2, 73.0, 71.9, 16.0.
[a]b: +30.8 (c 0.74, CH,Cl,).
IR (ATR): v 2070, 1733, 1535, 1348, 1056, 732 cm™.
HPLC (Daicel Chiralpak AD-H column, hexane/i-PrOH (80:20), flow rate 1.0 mL/min, A = 254
NM): tmajor = 13.440 min; tminor = 12.138 min. 78% ee.

(S)-6-methylhept-5-en-2-yl 2,4-dinitrobenzoate
NO, 8sa. Yellow oil. 126 mg, 39% yield. Reported compound. 3
'H NMR (300 MHz, CDCl3): 6 8.76 (d, J = 2.2 Hz, 1H), 8.53 (dd, / = 8.4,
NO, 2.2Hz, 1H),7.94 (d,J=8.4 Hz, 1H), 5.20 (dt, J = 7.1, 5.8 Hz, 1H), 5.10

Me 07 0 (ddt, J = 8.6, 7.2, 1.5 Hz, 1H), 2.06 (g, J = 7.4 Hz, 2H), 1.81 — 1.58 (m,
Mo N vie 8H)1.37(d, /=63 Hz, 3H).
8sa 13C NMR (75 MHz, CDCls): 6 163.2, 148.8, 148.1, 133.4, 132.5, 131.2,

127.3, 123.0, 119.5, 74.8, 35.5, 25.6, 23.8, 19.3, 17.6.
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[a]o: +71.9 (c 1.02, CH,Cl,).

IR (ATR): v 2931, 1731, 1536, 1282, 1054, 833, 730 cm™.

HPLC (Daicel Chiralpak IC column, hexane/i-PrOH (95:5), flow rate 1.0 mL/min, A = 254 nm):
tmajor = 17.786 min; tminor = 16.154 min. 96% ee.

5a-Cholestan-3a-yl 2,4-dinitrobenzoate

8ta. Pale yellow solid. 111 mg, 19%

yield. Reported compound. 3
1H NMR (300 MHz, CDCls): 6 8.76 (d, J
= 2.2 Hz, 1H), 8.54 (dd, J = 8.4, 2.2 Hz,

i H
H
O,N NO,
8ta 2.8 Hz, 1H), 2.01 - 1.54 (m, 12H), 1.35

~1.02 (m, 19H), 0.88 (d, J = 1.4 Hz, 3H), 0.86 (d, J = 1.4 Hz, 3H), 0.82 (s, 3H), 0.66 (d, J = 2.1 Hz,
3H).

1H), 7.99 (d, J = 8.4 Hz, 1H), 5.37 (t, J =

13C NMR (75 MHz, CDCls3): & 163.0, 148.8, 148.7, 133.4, 131.4, 127.2, 119.4, 74.5, 56.4, 56.2,
54.1,42.5,40.1, 39.9, 39.5, 36.1, 35.8, 35.6, 35.4, 32.9, 32.5, 31.8, 28.3, 28.2, 28.0, 25.8, 24.1,
23.8,22.8,22.5, 20.7, 18.6, 12.0, 11.3.

[a]o: +13.0 (c 1.05, CH,Cl,).

IR (ATR): v 3107, 2928, 1714, 1538, 1351, 1298, 1134, 730 cm™™.

exo-norbornyl 2,4-dinitrobenzoate

0O NO, 8ua. Retention product. Pale yellow oil. 125 mg, 41% vyield.

é 0 Reported compound.?3
1H NMR (400 MHz, CDCls): & 8.75 (d, J = 2.2 Hz, 1H), 8.53 (dd, J =

" NO,
8ua 8.4,2.2 Hz, 1H), 7.97 (d, J = 8.4 Hz, 1H), 5.00 — 4.87 (m, 1H), 2.53

—2.44 (m, 1H), 2.35 (td, J = 4.3, 2.0 Hz, 1H), 1.83 (ddd, J = 13.8, 7.1, 2.5 Hz, 1H), 1.68 — 1.42

(m, 4H), 1.29 — 1.07 (m, 3H).

13C NMR (100 MHz, CDCl3): 6 163.0, 148.8, 148.3, 133.1, 131.4, 127.2, 119.4, 81.1, 41.2, 38.8,

35.3,28.0, 24.1.

IR (ATR): v 3102, 2959, 2872, 1727, 1528, 1349,1060, 728 cm™.
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(R)-oct-2-yl 2-nitrobenzoate
8ab. Pale yellow oil. 98 mg, 35% yield. New compound.
NO, 1H NMR (400 MHz, CDCls): 6 8.06 — 7.83 (m, 1H), 7.81 — 7.54 (m, 3H),
0 X0 5.17 (dt, J = 7.0, 6.0 Hz, 1H), 1.82 — 1.64 (m, 1H), 1.64 — 1.49 (m, 1H),
Me“v/)il\/le 1.42-1.27 (m, 11H), 1.01— 0.68 (m, 3H).
gab 13C NMR (100 MHz, CDCls): 6 164.9, 132.7, 131.4, 129.7, 128.2, 123.7,
73.8,35.6,31.7, 29.0, 25.2, 22.5, 19.3, 14.0.
[alo: -47. 5 (c 0.85, CHyCly).
IR (ATR): v 2929, 2858, 1726, 1534, 1287, 1073, 733 cm™,
HRMS (ESI+): m/z calcd. for C1sH,1NNaO4 [M+Na]*: 302.1363, found: 302.1365.
HPLC (Daicel Chiralpak AD-H column, hexane/i-PrOH (98:2), flow rate 1.0 mL/min, A = 254 nm):

tmajor = 6290 m|n, tminor = 6988 m|n 90% ee.

(R)-oct-2-yl 4-nitrobenzoate
NO, 8ac. Pale yellow oil. 17 mg, 6% yield. Reported compound.’
1H NMR (400 MHz, CDCls): & 8.33 — 8.27 (m, 2H), 8.25—-8.19 (m, 2H), 5.27 —
5.14 (m, 1H), 1.86 — 1.73 (m, 1H), 1.71 - 1.60 (m, 1H), 1.41 — 1.27 (m, 11H),
0”0 0.96-0.86(m, 3H).
My e [ado: 210 (c 0.47, CHACh).
HPLC (Daicel Chiralpak IC column, hexane/i-PrOH (95:5), flow rate 1.0

8ac
mL/min, A = 254 nm): tmajor = 10.192 Min; tminor = 11.338 min. 60% ee.

(R)-oct-2-yl 2,6-bis(trifluoromethyl)benzoate
8ad. Pale yellow oil. 122 mg, 33% yield. New compound.®

FaC CF, 'HNMR (400 MHz, CDCl): 6 7.92 (d, J = 8.0 Hz, 2H), 7.69 (ddt, J = 8.4,
oo 7.5,0.9 Hz, 1H), 5.21 (h, J = 6.3 Hz, 1H), 1.90 — 1.69 (m, 1H), 1.70 — 1.53
Me (m, 1H), 1.43 — 1.26 (m, 11H), 1.03 — 0.81 (m, 3H).
™5 Me

13C NMR (100 MHz, CDCls): & 164.5, 131.4, 129.7 (t, 3Jcr = 2.3 Hz, 2
Sad signals), 128.8 (q, 2Jcr= 32.6 Hz, 2 signals), 122.9 (q, Ycr = 274.3 Hz, 2
signals), 74.7, 35.4, 31.6, 29.0, 24.8, 22.5, 18.8, 13.9.
[a]o: -17.4 (c 1.30, CH,Cl,).
HRMS (ESI+): m/z calcd. for Ci7H20FsNaO, [M+Na]*: 393.1260, found: 393.1264.

IR (ATR): v 2932, 2861, 1738, 1341, 1274, 1139, 677 cm"™.

(R)-oct-2-yl 2,3,4,5,6-pentafluorobenzoate
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F 8ae. Pale yellow oil. 100 mg, 31% yield. New compound.
1H NMR (400 MHz, CDCl3): 6 5.35—5.07 (m, 1H), 1.85—1.68 (m, 1H), 1.62

F F(ddt,J=13.9,11.5, 4.9 Hz, 1H), 1.44 — 1.28 (m, 11H), 0.96 — 0.84 (m, 3H).

0"N0  CNMR (100 MHz, CDCl): 6 158.6, 146.3 (dd, J = 11.8, 7.1 Hz, 1 signal),

MGWMG 145.28-142.9 (m, 1signal), 139.9 - 138.3 (m, 1 signal), 136.4 (dd, J = 12.9,
8ae 5.7 Hz, 1 signal), 109.0, 74.6, 35.7, 31.6, 29.0, 25.1, 22.5, 19.8, 13.9.

[a]p: -18.0 (c 0.70, CH,Cl,).

IR (ATR): v 2932, 2860, 1735, 1496, 1325, 1234, 995 cm™.

HRMS (ESI+): m/z calcd. for CisH17FsNaO, [M+Na]*: 347.1041, found: 347.1053.

HPLC (Daicel Chiralpak IA column, hexane/i-PrOH (99.5:0.5), flow rate 1.0 mL/min, A = 240

nm): tminor = 6.400 min; tmajor = 7.193 min. 98% ee.

(R)-N-(oct-2-yl)-N-(phenylsulfonyl)benzenesulfonamide

PhOQS\N/SOZPh 8af. Pale yellow oil. 102 mg, 25% yield. Reported compound.?
Mef\/)i\l\/le 1H NMR (400 MHz, CDCls): 6 8.06 (d, J = 7.8 Hz, 4H), 7.72 — 7.46 (m, 6H),

8af 4.14 (dt, J = 7.8, 6.7 Hz, 1H), 2.01 — 1.69 (m, 2H), 1.40 (d, J = 6.9 Hz, 3H),

1.33-1.02 (m, 9H), 0.87 (t, J = 7.2 Hz, 3H).

13C NMR (100 MHz, CDCls) 6 133.6 (X2), 128.9 (X4), 128.3 (X6), 61.1, 35.6, 31.5, 28.8, 27.2,

22.4,19.7,14.0.

[a]o: -0.7 (¢ 0.96, CHACl,).

IR (ATR): v 2928, 2857, 1448, 1365, 1166, 1084, 551 cm™.

HPLC (Daicel Chiralpak IC column, hexane/i-PrOH (88:12), flow rate 1.0 mL/min, A = 254 nm):

tmajor = 8.546 MiN; tminor = 9.564 min. 89% ee.

1-decyl 2-nitrobenzoate
O  NO; 8vb. Colorless oil. 230 mg, 75% yield. New compound.

MeM;\o 1H NMR (400 MHz, CDCls): 6 8.14 —7.88 (m, 1H), 7.86 — 7.76 (m, 1H),

8vb 7.74 —7.59 (m, 2H), 4.34 (t, J = 6.7 Hz, 2H), 1.74 (dq, J = 8.1, 6.7 Hz,
2H), 1.56 — 1.16 (m, 14H), 1.05 — 0.77 (m, 3H).
13C NMR (100 MHz, CDCls): 6 165.4, 132.7, 131.6, 129.9, 127.8, 123.8, 66.7, 31.8, 29.5, 29.4,
29.2,29.1,28.2,25.8,22.6, 14.1.
IR (ATR): v 2924, 2854, 1731,1534, 1466, 1288, 1125, 733cm™.

HRMS (ESI+): m/z calcd. for C17H,sNNaO4 [M+Na]*: 330.1676, found: 330.1671.
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1-decyl 2,3,4,5,6-pentafluorobenzoate

O F 8ve. Pale yellow oil. 151 mg, 43% yield. New compound.
Mei\/);\o P 14 NIMIR (400 MHz, CDCls): 6 4.39 (t, J = 6.6 Hz, 2H), 1.85 — 1.70
F F (m,2H), 1.50-1.21 (m, 14H), 0.99 — 0.83 (m, 3H).
gve 13C NMR (100 MHz, CDCl3): & 159.0, 147.2 — 145.9 (m, 1 signal),

144.9 — 143.4 (m, 1 signal), 142.1 — 141.1 (m, 1 signal), 139.1 — 138.4 (m, 1 signal), 137.3 —
135.3 (m, 1 signal), 108.5 (t, J = 16.1 Hz, 1 signal), 67.0, 31.8, 29.5, 29.4, 29.2, 29.1, 28.4, 25.7,
22.6, 14.0.

IR (ATR): v 26, 2856, 1740, 1651, 1497, 1327, 1223,998 cm™.

HRMS (ESI+): m/z calcd. for Ci7H21FsNaO, [M+Na]*: 375.1354, found: 375.1351.

N-(1-decyl)-N-(phenylsulfonyl)benzenesulfonamide
M .SO,Ph i i % vi 3
eWN 2 8vf. White solid. 253 mg, 58% yield. Reported compound.
SO,Ph 1H NMR (400 MHz, CDCl3): 6 8.19 — 7.91 (m, 4H), 7.78 — 7.62 (m, 2H),
8vf
7.64 —7.47 (m, 4H), 3.82 — 3.59 (m, 2H), 1.68 (t, J = 7.3 Hz, 2H), 1.32 -

1.21 (m, 14H), 0.98 — 0.79 (m, 3H).
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6. General procedure for recycling experiments.

To a solution of benzoic acid 7a (1.0 mmol, 1.0 equiv) in toluene (12.5 mL) were added alcohol
8a (1.5 mmol, 1.5 equiv) and catalyst 2 (0.5 mmol, 521 mg, 50 mol %). The reaction mixture
was heated to reflux and shaked, with a Dean-Stark apparatus to separate water and a long
glass tube as air condenser. After 72 hours, the solvent was removed with a syringe, and the
resin washed twice with 6 mL of hot toluene. The combined solution was concentrated under
reduced pressure. The crude residue was purified by column chromatography on silica gel
using cyclohexane/EtOAc (12:1) as the eluent to give the desired ester product. (The resin was

reused for the next cycle without further treatment). Results are shown in the manuscript.

7. General procedure for the reactivation of catalyst

At 70 °C, to a mixture of 10 cycles used resin catalyst (1 mmol) and 10 mL of toluene, was
added 0.5 mL of nBuNH,. And the system was allowed to be shaken for 1 hour. Then, the
brown liquid was taken out via a syringe, and the remaining solid was washed with hot toluene.
The washed resin was then dried under vacuum at 40 °C and used in further reactions or

analyzed by 3P NMR.

31P NMR analysis of freshly prepared resin 2 oy P
\Fl’\\

41.03 ppm o

OH
@ g
o O

2

31P NMR analysis of 10 cycles used resin 2’
41.03 ppm ’ F

‘32.83 ppm O o™

o L,
Jk Q O
,

31P NMR analysis of reactivated resin 2

40.88 ppm

k 0. C

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T |
0 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -10 -120 -130 -140 -150
1 (ppm)

Figure S2. 3P NMR analysis of freshly prepared, 10 cycles used and reactivated resin 2
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8. Process for the attempted preparation of ester and ether products in

continuous flow®

A. Attempted preparation of 8aa in continuous flow.

2 Pfbn
0.08 M in toluene O =3¢
1\

OH OHO NO,
VoL o
6a \/s Me |
COOH - > OzN
NO, eV 130 °C ’ 75 psi oo
cv -
0.43 mmol Me
\Hg\lvle
7a NO, 8aa inversion

0.08 M in toluene + dioxane (11.5:1)

Scheme S5. Continuous flow process for the preparation of ester product 8aa

In order to perform the continuous flow experiment, a solution of (S)-octanol (0.08 M in
toluene) and a solution of 2,4-dinitrobenzoic acid (0.08 M in 11.5:1 mixture of toluene and
dioxane) were prepared. An Omnifit glass column (1 cm internal diameter) was loaded with
catalyst 2 (450 mg, 0.43 mmol, f=0.96 mmol g™!). The column was assembled to a flow system
as shown in scheme S5.

Firstly, toluene was circulated for 1 hour at 0.1 mL min~ flow rate at 130 °C to swell the resin.
After that, the solution of (S)-octanol (0.08 M in toluene), and the solution of 2,4-
dinitrobenzoic acid was pumped through the reactor at a flow rate of 0.025 mL min™. The
produced solution was collected in a receiving flask, and was checked by *H NMR analysis
every hour. After continuous flow of 6 hours, no desired product was detected.

Further adjustment of flow parameters failed to produce the desired products
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B. Attempted preparation of didodecyl ether in continuous flow.

Me
N (Ve |
10 0.75 mmol resin Me Me
; ¢ e oo
)

° 75 psi
TfOH (10 mol% 180°C
0.08 M in toluene

Scheme S6. Continuous flow process for the preparation of didodecy! ether

For the continuous flow set up of etherification, a mixed solution of 2.0 mmol dodecanol and
0.2 mmol triflate acid in 25 mL toluene was prepared. An Omnifit glass column (1 cm internal
diameter) was loaded with catalyst 2 (780 mg, 0.75 mmol, f= 0.96 mmol g™1). The column was
assembled to a flow system as shown in scheme S6.

Firstly, toluene was circulated for 1 hour at 0.1 mL min~ flow rate at 130 °C to swell the resin.
After that, the solution of dodecanol and triflate acid was pumped through the reactor at a
flow rate of 0.02 mL min. The produced solution was collected in a receiving flask, and was
detected by 'H NMR analysis every hour. After continuous flow of 6 hours, no desired product
was detected.

Further adjustment of flow parameters failed to produce the desired products.

S24



9. References

1) Wang, F.; Qu, M.; Chen, F.; Xu, Q.; Shi, M. Ph,PI as A Reduction/Phosphination Reagent:
Providing Easy Access to Phosphine Oxides. Chem. Commun. 2012, 48, 8580-8582.

2) Clot-Almenara, L.; Rodriguez-Escrich, C.; Osorio-Planes, L.; Pericas, M. A., Polystyrene-
Supported TRIP: A Highly Recyclable Catalyst for Batch and Flow Enantioselective Allylation of
Aldehydes. ACS Catal. 2016, 6, 7647—-7651.

3) Beddoe, R. H.; Andrews, K. G.; Magné, V.; Cuthbertson, J. D.; Saska, J.; ShannonlLittle, A. L,;
Shanahan-Little, S. E.; Sneddon, H. F.; Denton, R. M. Redox-neutral Organocatalytic Mitsunobu
Reactions. Science 2019, 365, 910-914.

4) Shenouda, H.; Alexanian, E. J. Manganese-Catalyzed Stereospecific Hydroxymethylation of
Alkyl Tosylates. Org. Lett. 2019, 21, 9268-9271.

5) Zanda, N.; Sobolewska, A.; Alza, E.; Kleij, A.W.; Pericas, M.A. Organocatalytic and Halide-
Free Synthesis of Glycerol Carbonate under Continuous Flow. ACS Sustainable Chem. Eng.
2021, 9, 4391-4397.

6) Barbero, A.; Cuadrado, P.; Fleming, |.; Gonzalez, A. M.; Pulido, F. J.; Sdnchez, A. Synthesis of
Vinylsilanes by Silyl-Cupration of Acetylenes Using tert-Butyldiphenylsilyl-Cuprate Reagents. J.
Chem. Soc., Perkin Trans. 1, 1995, 1525-1532.

7) Sallenave, X.; C. Geraldine, Bazuininterplay of lonic, Hydrogen-Bonding, and Polar
Interactions in Liquid Crystalline Complexes of a Pyridylpyridinium Polyamphiphile with
(Azo)phenol-Functionalized Molecules. Macromolecules 2007, 40, 15, 5326—-5336.

8) The racemic mixture could not be resolved by chiral HPLC.

S25



10. 'H, 3C and 3'PNMR Spectra
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11.

HPLC Chromatograms

HPLC Chromatogram of compound 8aa (racemic product)

DAD1 B, Sig=254 4 Ref=off (lejjie\lj-1-3a-rac.D)

mAU
Peak RetTime Type Width Area Height Area N02
# [min] [min] [mAU*s] [mAU] %
e il e i [ |
1 11.898 BB 0.2729 697.62457 38.95860 50.6409
2 13.782 BB 0.3054 679.96606 33.99132 49.3591
- NO,
B 0™ ™o
i E )
40 ‘”‘ E Me
" il 5 Me
o
\ [
20 I I
n I
| I
(4
I\ |\
04 St B J o
T T | B | T T G T T
0 25 5 75 10 125 15 175 20 225  minj

HPLC Chromatogram of compound 8aa (inversion product)

DAD!1 B. Sia=254.4 Ref=off (leiiielli-1-3a-chiral.D)

Peak RetTime Type Width Area

mAU Height Area
# [min] [min]  [mAU*s] [mAU] %
i Py it il |---------- |-==mmmmme- [-=----- |
250 1 11.950 BB 0.2783 3491.08252 190.03458 98.5285 NO
2 13.838 BB 0.3080 52.14024 2.47272 1.4715 2
200 =
1 \
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150 “ N02
] 0]
100-] ‘ L 9
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50-| ‘ l‘
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] I\ @
04 = 7 [ S <
T T 1] T 1| T T T 1|
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HPLC Chromatogram of compound 8aa (retention product)

DAD1 B, Sig=254 4 Ref=off (leijie\lj-1-3a-retention.D)
s Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e [ v o e |
1 11.955 BB 0.2591  19.39430 1.07206 0.6071
2 13.850 BB 0.3151 3175.15015 153.64719 99.3929
] NO,
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i o
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HPLC Chromatogram of compound 8ba (racemic product)

DAD1 B, Sig=254 4 Ref=off (CACHEM32\\DATA\LEWIEV}2-3b-rac.D)

mAU ]
] Peak RetTime Type Width Area Height Area
300 # [min] [min] [mAU*s] 1 [mAU] | % :
] 1 13.434 BB 0.3065 2058.39575 104.18534 49.9689
250_: 2 14.238 BB 0.3204 2060.96191 99.19109 50.0311 N02
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HPLC Chromatogram of compound 8ba ((inversion product)

DAD1 B, Sig=254 4 Ref=off (leijie\l|-2-3b-chiral.D)

mAU 7]
Peak RetTime Type Width Area Height Area
700 _j_|_ETT}_|____|_ETT_|_E[IV_“_J:?!__|__FTI_“_J1___‘____9_6___|
] 1 13.318 MF 0.3539 1.07836e4  507.81586 97.3885
600 2 14.108 FM 0.2954 289.16260 16.31747 2.6115
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HPLC Chromatogram of compound 8ba (retention product)
DAD1 B, Sig=254,4 Ref=off (leijie\l-2-3b-RETENTION.D)
e ] Peak RetTime Type Width Area Height Area
1 # [min] [min]  [mAU*s] [mAU] %
L e |=onmees |-mmeenee |=-mmees |
] 1 13.286 BB 0.2726 157.81367 9.27267 1.6169
600-] 2 14.064 BB 0.3325 9602.43066 440.13214 98.3831
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HPLC Chromatogram of compound 8ca (racemic product)

DAD1 B, Sig=254,4 Ref=off (leijie\p-14-racHic-95-5.D)

mAU ]

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

R e |=ommeeeaes |oooeneeee | -=seeeee |

] 1 25.286 BB 0.5111 1707.10083  51.71106 50.0414
150 2 26.707 BB 0.5407 1704.27722  48.65232 49.9586 N02
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HPLC Chromatogram of compound 8ca ((inversion product)

DADT B, Sig=254 4 Ref=off (iejie\p-T4-chiralbeqhic-955.0)

mAUT] Peak RetTime Type Width Area Height Area

g # [min] [min] [mAU*s] [mAU] %
1600] ----------- B e B et |

i 1 25.583 BB 0.5479 4.40680e4 1224.44409 94.7572

g 2 27.241 BB 0.5477 2438.21045 70.10851  5.2428
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HPLC Chromatogram of compound 8ca (retention product)

DAD1 B, Sig=254 4 Ref=off (leijie\p-14-retentionl-ic-95-5.D)
mAU ]
Peak RetTime Type Width Area Height Area
g # [min] [min] [mAU*s] [mAU] %
e e L g e s b s b |
1 25.824 BB 0.4531 152.26080 5.00278  4.2559
] 2 27.247 BB 0.5561 3425.34692 94.23433 95.7441
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HPLC Chromatogram of compound 8db (racemic product)

DADT B, Sig=2544 Ref=off (lejie\[3-3d-rac D)
"‘AU__ Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e e |-=mmmmee |-=mmmee- e |
1 1 7.252 BB  0.1689 659.25940 58.75906 50.0330
80 2 8.928 BB  0.1968 658.38849 50.26744 49.9670
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HPLC Chromatogram of compound 8db ((inversion product)
DADT B, Sig=254,4 Ref=off (iejjieV}-3-3d-chiral D) |
mAU Peak RetTime Type Width Area Height Area
1 E # [min] [min]  [mAU*s] [mAU] %
700 ~ e |=me-=mees |===mmeeees |-meneee |-oemees |
] | 1 7.275 BB 0.1681 7692.09229 689.99408 89.3967
1 I 2 8.963 BB 0.1956 912.35248 70.21266 10.6033
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HPLC Chromatogram of compound 8db (retention product)
DADT B, Sig=254 4 Ref=off (iejie-3-3d-retention.D) 1
mAU] Peak RetTime Type Width Area Height Area
1 % # [min] [min] [mAU*s] [mAU] %
weoefeeenes e e e |eemmmmees |-eemnes |
1 1 7.225MM  0.2302 14.27676  1.03375  0.3292
250 ’ 2 8.903 BB 0.1981 4323.17236 331.66132 99.6708
200 ‘
& ‘
_ } NO,
100]
| 0”0
50—- J ‘| /L
1 @61 ‘ Ph Me
| K.
] 8 | |
\
0o e
T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 mir

S66



HPLC Chromatogram of compound 8ea (racemic product)

DADT B, Sig=254 4 Ref=off (ISje[43eracD)
mAU ]
{ Peak RetTime Type Width Area Height Area
1 # [min] [min] [mAU*s] [mAU] %
500 -~ 1------ === ]-=mma- e |----eee- |--nnee- |
1 1 10.542 BB 0.2455 4858.50781 299.16064 49.9800
2 12.144 BB 0.2763 4862.40088 267.22400 50.0200
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HPLC Chromatogram of compound 8ea ((inversion product)

DAD1 B, Sig=254 4 Ref=off (iejielid-3echiralD)
mAU 7]

o~
4 Peak RetTime Type Width Area Height Area 2
#  [min] [min] [mAU*s]  [mAU] % T
8 e (i [-===]------- [-=----m--- [===mmmme- I | ’
s00d 1 10.535 BB  0.2495 2890.71631 176.08369 14.3385 |
2 12.132 BB 0.2822 1.72697e4  932.03851 85.6615 “
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HPLC Chromatogram of compound 8ea (retention product)
DAD1 B, Sig=254 4 Ref=off (lejieVj4-3e-retention.D)
mAU T
1 Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
{ meslemnaes B |mnameaaes |mmemnaees |-zmennes |
800 1 10.531 BB 0.2478 7867.47607 483.66888 99.8888
2 12.182 MM 0.0622  8.75673  2.34609 0.1112
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HPLC Chromatogram of compound 8fa (racemic product)

DAD1 B, Sig=254 4 Ref=off (leje\[5-3(rac D)

I
bl NO Peak RetTime Type Width Area Height Area
2 #  [min] [min]  [mAU*s] [mAU] %
. e |=mn]-mmeea |+=mmmeee o |<=mmmees !
0] g 1 18.024 BB 0.4254 1014.19305 36.35941 49.9996
ﬂ g 2 23.385 BB 0.5223 1014.20850 29.86014 50.0004
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HPLC Chromatogram of compound 8fa ((inversion product)

DADT B, Sig=254,4 Ref=off (eije\-5-37-chiral-quanong D) ‘

’“::UD_ Peak RetTime Type Width Area Height Area
NO, £ [min] [min]  [mAU*s] [mAU] %

] e I |-=nemeas |+mmremnas |-zmeeees |
e 1 17.936 BB 0.4338 2103.90918  73.98361 64.1785
ol 2 23.316 BB 0.5275 1174.30359  34.29103 35.8215
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HPLC Chromatogram of compound 8fa ((inversion product after recrystallization)

DADT B, Sig=254 4 Ref=off (lejie\ 5-3F-chiral D)

mAU
NO,
2004 Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
i ki R [Py o |-=----- l
150.] 1 17.954 BB 0.4284 3156.10156 112.79724 95.2234
N02 2 2 23.298 BB 0.4989 158.31490 4.72539  4.7766
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@
S
I
23.298

04

T T T T T T T T T
10 12 14 16 18 20 22 24 26 28 mir|

HPLC Chromatogram of compound 8fa (retention product)

DADT B, 5ig=254 4 Ref=off (e} 5-37 retention D)

!
mAU] Peak RetTime Type Width Area Height Area

NO, #  [min] [min]  [mAU*s] [mAU] %
25 seeal searann lszs=l5amms00 et lzzsssarsas ISeas=ass |
1 17.976 M 0.4639 13.86339 4.98083e-1  3.3677
2 23.339 BB 0.5152 397.79587 11.68415 96.6323
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HPLC Chromatogram of compound 8gb (racemic product)

DAD1 B, Sig=254,4 Ref=off (C:\Chem32\1\Datal\leijie\8gb-rac-ojh-80-20.D)
mAU |
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
I I S— — — i |
] 1 23.993 BB 1.0629 1694.76086  22.09377 50.1562
of 2 34.099 BB 1.2917 1684.20667 15.35404 49.8438
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HPLC Chromatogram of compound 8gb ((inversion product)
DAD1 B, Sig=254,4 Ref=off (C:\Chem32\1\Datalleijie\8gb-chiral-ojh-80-20.D)
mAU 7]
100 Peak RetTime Type Width Area Height Area
| # [min] [min] [mAU*s] [mAU] %
Seofemeee- e |-oooeeeee e e |
] 1 24.558 BB 0.9651 959.52130 11.86997 17.5998
80 2 34.845 BB 1.6012 4492.37451  36.87904 82.4002 02N
60—
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HPLC Chromatogram of compound 8gb (retention product)
DAD1 B, Sig=254,4 Ref=off (C:\Chem32\1\Data\leijie\8gb-reten-ojh-80-20.D)
mAU ]
140 Peak RetTime Type Width Area Height Area
1 # [min] [min] [mAU*s] [mAU] %
1 =ty o e e |-mmmmneee |-=-moo- \
1204 1 23.663 BB 1.1633 5372.20654  66.58291 95.1654
1 2 33.717 Mm 1.8848 272.91882 2.41332  4.8346
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HPLC Chromatogram of compound 8hb (racemic product)

DAD1 B, Sig=254,4 Ref=off (C:\Chem32\1\Datal\leijie\8hb-racl-ojh-90-10.D)

mAU ]
140
1 Peak RetTime Type Width Area Height Area
] #  [min] [min] [mAU*s] [mAU] %
e |===n-ooeee |=emmoeee o |-==mooe- |
’ 1 15.424 BB 0.7944 2346.68872  44.12719 50.1746
i 2 21.605 BB 1.0803 2330.35400  31.97448 49.8254
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HPLC Chromatogram of compound 8hb ((inversion product)

DAD1 B, Sig=254,4 Ref=off (C:\Chem32\1\Data\leijie\8hb-chiral-ojh.D)

mAU |
140
{1 Peak RetTime Type Width Area Height Area
1 # [min] [min] [mAU*s] [mAU] %
5]~ = [t [ e e !
] 1 15.491 BB 0.7765 781.37646  14.78588 30.7560
1 2 21.752 BB 1.0726 1759.18677  24.01485 69.2440
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HPLC Chromatogram of compound 8hb (retention product)

DAD1 B, Sig=254,4 Ref=off (C:\Chem32\1\Data\leijie\8hb-retention-ojh-90-10.D)
mAU ]
140-] Peak RetTime Type Width Area Height Area
] # [min] [min] [mAU*s] [mAU] %
120 1 15.322 BB 0.8045 2424.12109  45.57698 99.6266
] 2 21.773 WM 0.4261 9.08633 3.55411e-1  0.3734
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HPLC Chromatogram of compound 8ib (racemic product)

DAD1 B, Sig=254,4 Ref=off (leijie\l-8-3i-rac.D)
AUT]
= | Peak RetTime Type Width Area Height Area
1 # [min] [min] [mAU*s] [mAU] %
6005 =<5 | ==5ssas el |sssiisasss I asin leasseass |
] 1 8.303BB  0.1849 3185.90234 263.85602 50.2070
] 2 9.618 BB 0.2130 3159.63086 226.17876 49.7930
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HPLC Chromatogram of compound 8ib ((inversion product)
DAD1 B, Sig=254 4 Ref=off (leijieVj-8-3i-chiralD) _
mAU 7]
| Peak RetTime Type Width Area Height Area
1 # [min] [min] [mAU*s] [mAU] %
8007 =5n5 | swa5n 5 ls57=l~z55555 lsszssicas Isizssaass |s5a55557 |
] 1 8.313 BB 0.1842 1385.27502 115.25600 21.5354
] 2 9.625 BB 0.2182 5047.27979 354.23706 78.4646
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HPLC Chromatogram of compound 8ib (retention product)
DAD1 B, 5ig=254.4 Ref=off (Iejjej-8-31retention. D)
Ul
- Peak RetTime Type Width Area Height Area
- # [min] [min] [mAU*s] [mAU] %
o B i S |zersrsnan |=e55=sass | ssia |
© 1 8.289 BB 0.1835 4113.50049 344.04785 99.4963
-2 9.609 MM  0.2579 20.82382  1.34585 0.5037
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HPLC Chromatogram of compound 8ja (racemic product)
DAD1 B, Sig=254,4 Ref=off (leijie\}-9-3j-rac.D)
’“Au-: Peak RetTime Type Width Area Height Area
1 # [min] [min]  [mAU*s] [mAU] %
I ] B |=--nmmmeee |--eeeee |-=memee !
1 14.950 BB 0.3509 1758.74475 76.29462 49.9542
300_: 2 16.402 BB 0.3651 1761.97266  73.64150 50.0458 N02
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HPLC Chromatogram of compound 8ja ((inversion product)

DADT B, Sig=254.4 Ref=off (Isyje\] 9-3.chiralD)

mAU 7]
]Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
goot]memnlEnrass [-===]------- leesenssras [-===----- lF=reg=ns |
1 14.955 BB 0.3521 7999.52344 345.58929 95.8961
2 16.412 BB 0.3536 342.33884 14.81334  4.1039
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HPLC Chromatogram of compound 8ja (retention product)
DAD1 B, Sig=254.4 Ref=off (iejielj-9-3; retention.D)
mAU ]
800—: Peak RetTime Type Width Area Height Area
] # [min] [min] [mAU*s] [mAU] %
R R e B B |mmemeeees |ommemees ! NO
700 1 14.947 MM 0.3814 32.45277  1.41800 0.2863
] 2 16.391 BB 0.3664 1.13038e4  470.29684 99.7137
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HPLC Chromatogram of compound 8ka (racemic product)

DADT B, Sig=254.4 Ref=off (leijie\z-057phbutan-rac.D)
mAU ]
1 Peak RetTime Type Width Area Height Area
175 # [min] [min] [mAU*s] [mAU] %
{1 sscdlenseses [-===]------- [-=-=mmmmm- [-==mmmmes [-==----- I
] 1 24.917 BB 0.5472 3326.73218  89.59070 56.5265
150 2 30.378 BB 0.6418 2558.52734  56.55783 43.4735 NO,
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HPLC Chromatogram of compound 8ka ((inversion product)
DADT B, Sig=054 4 Ref=off (lejie\-10-3k-chiral D)
mAU ]
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
260 ----[------- v i e i o= [-===---- |
1 25.089 BB 0.5711 5333.94043 143.66783 97.5055
2 30.748 BB 0.5669 136.45973  2.86906 2.4945
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HPLC Chromatogram of compound 8ka (retention product)
DADT B, Sig=254 4 Ref=off (lejie\-10-3k-retention D)
AU
™1 Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
i e I27==l-577222 |-====m---- [-====----- [-=------ [
250-] 1 25.175 MM 0.7010 54.77555  1.30232  0.5600
2 30.694 BB 0.7108 9726.37109 207.52811 99.4400 3
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HPLC Chromatogram of compound 8la (racemic product)

DAD1 B, Sig=254 4 Ref=off (lejje\[234-MEPH-RAC D)

mAU ]
| Peak RetTime Type Width Area Height Area
1 # [min] [min] [mAU*s] [mAU] %
s0-| 71 [ e |--nmnomes |-==mnee- |-=nemnee ! NO,
1 15.763 BB 0.3685 1.07409e4  449.93066 49.6847
2 17.621 BB 0.4183 1.08772e4  401.24988 50.3153
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HPLC Chromatogram of compound 8la ((inversion product)
DADT B, Sig=254 4 Ref=off (lejie234-MEPH-CHIRALD)
mAU ]
1 Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
| B R R |-=nnmnnme —— |-mnmmnes !
goo-{ 1 15.782 BB  0.3508 95.18795  4.10059 1.0865
2 17.634 BB 0.4165 8666.13379 321.47330 98.9135
NO,
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HPLC Chromatogram of compound 8la (retention product)
DADT B, Sig=254 4 Ref=off (IejieP-23-4MEPH- RETENTION-2.D)
mAU 7] NO2
q Peak RetTime Type Width Area Height Area
] #  [min] [min]  [mAU*s] [mAU] %
B e | === -=mm==- — o e — |
1 15.976 BB 0.3760 2401.09131 98.62177 99.3773
150-] 2 17.904 MM 0.3969 15.04566 6.31788e-1  0.6227 NO,
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HPLC Chromatogram of compound 8ma (racemic product)

DAD1 B, Sig=254 4 Ref=off (Ieijie\P-21-ME-RAC-2 D)
mAl ] Peak RetTime Type Width Area Height Area
1 # [min] [min]  [mAU*s] [mAU] %
L R R e it [----mmmm- e ettt |
1 16.174 BB 0.3850 3679.92017 147.51077 49.9741
1 2 18.692 BB 0.4487 3683.73560 126.13072 50.0259
150 1 o
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HPLC Chromatogram of compound 8ma ((inversion
DADT B, Sig=254.4 Ref=off (i8jeP21-ME- CHIRAL-ZD)
mAU 7
| Peak RetTime Type Width Area Height Area
1 # [min] [min]  [mAU*s] [mAU] %
Jissstlessssas S e |=sseiiis las5535s50 |=55a555% |
a000- 1 15.866 BB 0.4273 9.49598e4 3100.41821 85.3495
2 18.440 BB 0.4490 1.63002e4 557.70782 14.6505
| L) N02
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HPLC Chromatogram of compound 8ma (retention product)
DADT B, Sig=254,4 Ref=off (lejie\P-21-ME- RETENTION-2.D)
mAU 7]
] Peak RetTime Type Width Area Height Area
1 # [min] [min] [mAU*s] [mAU] %
0] e Isssalzmmmm5m |5nsramins |==s2557557 l5ziessss |
1 1 15.947 BB 0.3740 833.75464 34.24500 14.4121
- 2 18.368 BB 0.4435 4951.34619 172.18956 85.5879
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HPLC Chromatogram of compound 8na (racemic product)

DADT1 B, Sig=254 4 Ref=off (leijie\19-rac-ic-80-20.D)
AUT]
i Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %
I I i |55 lesssmiven lessesss |
— 1 12.168 BB 0.2994 5990.42334 307.28427 50.0861 o
2 14.559 BB 0.3639 5969.82861 252.47047 49.9139 §
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HPLC Chromatogram of compound 8na ((inversion product)
DAD1 B, Sig=254 4 Ref=off (lejjie\19-chiraHic-80-20.D)
mAU ]
] Peak RetTime Type Width Area Height Area
g # [min] [min]  [mAU*s] [mAU] %
Lk i b [F5e=lFzrss e I e Is55 2 \
1 12.321 BB 0.3060 2114.49316 106.31541 84.9493
150 2 14.799 BB 0.3729 374.63074 15.34078 15.0507
] N02
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HPLC Chromatogram of compound 8na (retention product)
DAD1 B, Sig=254 4 Ref=off (leijie\19-retentionl-ic-80-20.D)
AUT]
Mo Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
1 ===il=msszay |ess=lssamr5m |=57s55750 lreswsnoass e |
250 1 12.341 BB 0.3042 852.61560 43.21031 14.3267
2 14.791 BB 0.3737 5098.63574 209.70093 85.6733  F
<
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HPLC Chromatogram of compound 8oa (racemic product)

DAD1 B, Sig=254,4 Ref=off (leijie\p-15-rac-ic-98-2.D)
mAU__
_ _ _ NO,
Peak RetTime Type Width Area Height Area
1 # [min] [min] [mAU*s] [mAU] %
e I e |-mmmeaeeas e e |
1 12.670 BB 0.3315 1787.82153  83.60014 50.0348
2 16.061 BB 0.4261 1785.33411  64.66936 49.9652
] NO,
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HPLC Chromatogram of compound 8oa ((inversion product)

DAD1 B, Sig=254 4 Ref=off (leijie\p-15-chiral-ic-98-2.D)

mAU__
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
0 e b les==lrmaaci s lesesraesss lres=rm |
| 1 12.589 BB 0.3264 1264.26990 59.86902 94.7736
2 15.906 BB 0.3851  69.71951 2.56503 5.2264 N02
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HPLC Chromatogram of compound 8oa (retention product)
DADT1 B, Sig=254,4 Ref=off (leijie\p-15-retentionl-ic-95-5.D) N02
mAU ]
Peak RetTime Type Width Area Height Area
350 # [min] [min] [mAU*s] [mAU] %
] el e R |-mmmmeee |ommnee |
] 1 12.500 BB 0.3230 160.53543 7.77014  2.5932 N02
300 2 15.728 BB 0.4180 6030.17627 224.07605 97.4068
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HPLC Chromatogram of compound 8pa (racemic product)

DAD1 B, Sig=254 4 Ref=off (leijie\173-racl-ic-98-2.D)
mAU 7]
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e R P |--==neneev R 1
9l 1 15.199 BB 0.4913 2882.78882  91.55728 49.9921
2 16.604 BB 0.5409 2883.69971  83.09077 50.0079 N02
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HPLC Chromatogram of compound 8pa ((inversion product)
DADT1 B, Sig=254 4 Ref=off (Ieule\l73—c7hirall-ic-98:—2AD)
AU ]
" ] Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R o |=mommemev |- Jommmeeee |
| 1 15.043 BB 0.4959 1.07869e4  338.40082 97.8037
2 16.402 BB 0.4769 242.22737 7.87464 2.1963
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HPLC Chromatogram of compound 8pa (retention product)

DADT1 B, Sig=254 4 Ref=off (leijie\173-retention-ic-98-2.D)

AU T
™1 Peak RetTime Type Width Area Height Area
1209 ¢ [min] [min]  [mAU*s] [mAU] %
el e oo e wus o e |
1 15.047 WM 0.3639 5.08636 2.32926e-1  0.2556 PJCDZ
100 2 16.395 BB 0.5410 1984.74341 56.61919 99.7444
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HPLC Chromatogram of compound 8qga (racemic product)

DAD1 B, Sig=254,4 Ref=off (lejie\13-RAC-IA75-25.D)
i | Peak RetTime Type Width Area Height Area N02
# [min] [min] [mAU*s] [mAU] %
_______________ ‘_____‘, NS | R A [ T,
1 27.497 BB 1.9365 5581.75000  34.37279 50.5586
80 2 49.738 MM 5.7544 5458.41553  15.80935 49.4414
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HPLC Chromatogram of compound 8qa ((inversion product)
DADT B, Sig=254 4 Ref=off (lejie\13-CHIRAL-IA75-25 D)
mAU 7]
Peak RetTime Type Width Area Height Area NO
# [min] [min]  [mAU*s] [mAU] % 2
A fasglEsgaaas l5asslasnses s |ssainsisss |sssszais |
400 1 26.948 BB 2.6365 4.97564e4  258.17001 96.4932
2 51.617 MM 6.7060 1808.26929  4.49419  3.5068
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HPLC Chromatogram of compound 8qa (retention product)
DADT B, Sig=254 4 Ref=off (leijie\13-RETENTION-IA75-25 D)
mA] Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
1 &ssflesesass ls5-=l5507525 ls255755525 lssz770m5 [5=550557 |
50 1 34.104 MM 6.1784 192.00323 5.17940e-1  1.9709 NO2
2 52.941 MM 6.2364 9549.76563 25.52161 98.0291
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HPLC Chromatogram of compound 8ra (racemic product)

DAD1 B, Sig=254,4 Ref=off (lejje\18-RAC-AD-80-20.D)
AU
™1 Peak RetTime Type Width Area Height Area
] # [min] [min] [mAU*s] [mAU] %
7007 ----]------ l5s=lzsssi50 lss=s=s555s I sesssnis |55 |
1 12.164 BB 0.2999 9989.60059 506.98117 49.2113
j 2 13.462 BB 0.3456 1.03098e4  452.89481 50.7887 NO
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HPLC Chromatogram of compound 8ra ((inversion product)

DAD1 B, Sig=254 4 Ref=off (iejie\18-CHIRAL-AD-80-20.D)

mAU ]
] Peak RetTime Type Width Area Height Area N
0] # [min] [min]  [mAU®s] [mAU] % 3
[ E— Il s | e | lseanss &
1 12.138 BB 0.2954 1915.22668 98.26270 11.1486 |'4
600 2 13.440 BB 0.3476 1.5263%4 665.55524 88.8514 .|
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HPLC Chromatogram of compound 8ra (retention product)
DAD1 B, Sig=254 4 Ref=off (lejje\18-RETENTION-AD-80-20 D)
AU
] Peak RetTime Type Width Area Height Area
1 # [min] [min]  [mAU*s] [mAU] %
L e il B [-=-mmmmme- Issssssss7 lerszzein |
1 1 12.147 BB 0.3007 7805.97461 394.80875 99.7916
o 2 1347088 0.2271 16.30136  1.01653 0.2084
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HPLC Chromatogram of compound 8sa (racemic product)

DADT1 B, Sig=254 4 Ref=off (leijie\174-rac-ic-95-5.D)
mAU ]
1 Peak RetTime Type Width Area Height Area
175 # [min] [min] [mAU*s] [mAU] %
1 sossnlGamnes [5zms]mrmnsrs feo e R [-------- |
] 1 16.165 BB 0.4119 2339.69409 88.07600 49.4421 NO,
150-] 2 17.762 BB 0.5432 2392.50000 70.27195 50.5579
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HPLC Chromatogram of compound 8sa ((inversion product)
DADT B, Sig=254 4 Ref=off (lejie\T74-chiraic-95-5.0)
mAU ]
Peak RetTime Type Width Area Height Area
| # [min] [min] [mAU*s] [mAU] %
B I B e e i o o !
] 1 16.154 BB 0.3997 149.68172  5.71292 2.1815
2 17.786 BB 0.5353 6711.62744 196.10468 97.8185
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HPLC Chromatogram of compound 8sa (retention product)
DADT B, Sig=254 4 Ref=off (lejie\ 1 74-relentionic-955.0)
mAU__ Peak RetTime Type Width Area Height Area
] # [min] [min] [mAU*s] [mAU] %
R P |-=nmmneeee |-=mmmneees |-=mnnnes !
1 16.136 BB 0.4153 4690.62695 174.67191 99.7202 NO,
200 2 17.831 MM 0.4977 13.15974 4.40707e-1  0.2798
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HPLC Chromatogram of compound 8ab (racemic product)

DAD1 B, Sig=254,4 Ref=off (C:\Chem32\1\Data\leijie\revise-4-rac-ad.D)

mAU ]
Peak RetTime Type Width Area Height Area
, # [min] [min] [mAU*s] [mAU] %
B oo | =mmmmee |<=mmmeeee- |<mmmmeees |-mmmeee |
1 6.275 BV 0.1340 599.00098 67.19316 50.4635
i 2 6.976 VB 0.1466 587.99701 60.90624 49.5365
200
150 NO,
] o 0
100
] & e Me Me
© @ 5
J N N
50 N
0
—_—
2 3 4 5 6 7 8 9 mi
HPLC Chromatogram of compound 8ab ((inversion product)
DAD1 B, Sig=254,4 Ref=off (C:\Chem3é\1\Data\le]jie\revis&4»rchiral-ad.D)
mAU 7]
Peak RetTime Type Width Area Height Area
i # [min] [min] [mAU*s] [mAU] %
2500 --ee|eeee- e | <eeeeee | =z | <=eee- !
1 1 6.290 BY R 0.1360 1.60667e4 1767.68481 94.9633
2 6.988 VB E 0.1597 852.14893 79.09190 5.0367
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HPLC Chromatogram of compound 8ab (retention product)
DAD1 B, Sig=254,4 Ref=off (C:\Chem3i\1\Data\léjie\revise—4-retension»ad.D)
mAU 7]
Peak RetTime Type Width Area Height Area
250 #  [min] [min]  [mAU*s] [mAU] %
| s e | oxemenaes | -smeeeaas P |
1 7.011 BB 0.1479 1579.06665 161.77077 100.0000
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HPLC Chromatogram of compound 8ac (racemic product)
DAD1 B, Sig=254,4 Ref=off (C:\Chem32\1\Datallejjie\3-4-NO2-RAC-IC.D)
mAU ]
Peak RetTime Type Width Area Height Area
4 # [min] [min] [mAU*s] [mAU] %
0] w=lemms | e s [ase e s |
1 10.187 BB 0.2015 3926.81494 298.45367 50.5001
1 2 11.352 BB 0.2285 3849.03613 260.29172 49.4999
400+ NO,
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HPLC Chromatogram of compound 8ac ((inversion product)
DAD1 B, Sig=254,4 Ref=off (C:\Chem32\1\Datalleijie\3-4-NO2-CHIRAL-IC D)
mAU ]
Peak RetTime Type Width Area Height Area
1 # [min] [min] [mAU*s] [mAU] %
500 See|eEEsEEs el s s [szsmsmnass e e |z==mgme |
1 1 10.192 BB 0.1994 3848.98291 296.62473 80.2243
2 11.338 BB 0.2219 948.79468  65.93305 19.7757
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HPLC Chromatogram of compound 8ac (retention product)
DAD1 B, Sig=254 4 Ref=off (C:\Chem32\\Datallefje\3-4-NO2-RETENTION-IC.D)
mAU ]
Peak RetTime Type Width Area Height Area
1 # [min] [min] [mAU*s] [mAU] %
500
| llEaae =l oo iy S mmotra e v \ NO
1 10.141 MM 0.2696 5.18664 3.20626e-1  0.2590 2
] 2 11.252 BB 0.2235 1997.49377 137.46268 99.7410
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HPLC Chromatogram of compound 8ae (racemic product)

DAD1 D, Sig=240,4 Ref=off (C:\Chem32\1\Datalleijie\1-1-revise-rac-5f.D)
mAU—_
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
0 ooofeee- |=omnfommeee- R o |-ommoeev |
] 1 6.294 BB 0.2691 112.48738 5.98913 48.2887 F
2 7.287 BB 0.4198 120.46022 4.08745 51.7113
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HPLC Chromatogram of compound 8ae ((inversion product)

DAD1 D, Sig=240,4 Ref=off (C.\Chem3-2\1\Data\Ie-ijie\1~1—revise-chiral-5f.D)

mAU 7
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HPLC Chromatogram of compound 8ae (retention product)

DAD1 D, Sig=240,4 Ref=off (C:\Chem32\1\Data\leijie\1-1-retentionl-5f.D)

mAU]
] Peak RetTime Type Width Area Height Area
254 # [min] [min] [mAU*s] [mAU] %
] el e R e | -ommmenoes |-ommmeee | E
] 1 6.359 BB 0.3567 128.53412 4.85717 100.0000
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HPLC Chromatogram of compound 8af (racemic product)

DAD1 B, Sig=254 4 Ref=off (C:\Chem32\T\Datallejjie\2-nh-rac-ic86-12.D)
mAU
Peak RetTime Type Width Area Height Area
1 # [min] [min] [mAU*s] [mAU] %
G R o |--ommmee- |<-mmmoeee |--=mmo- !
1 8.543 BB 0.2029  77.83165 5.94058 51.5868
] 2 9.542 BB 0.2229  73.04355 5.04483 48.4132
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HPLC Chromatogram of compound 8af ((inversion product)
DAD1 B, Sig=254,4 Ref=off (C:\Chem32\1\Data\léijie\2-nh-chira|-ic88-12.D)
mAUt
1 Peak RetTime Type Width Area Height Area
1 # [min] [min]  [mAU*s] [mAU] %
a0 ool R |-mmnnoee o |-meee |
J 1 8.546 BB 0.2045 3467.98975 261.93103 94.4960
2 9.564 BB 0.2253 201.99681 13.91777  5.5040
300i g
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HPLC Chromatogram of compound 6l (racemic product)

DADT B, Sig=254 4 Ref=off (1ejjie26-2-rac-98.D)

mAU 7]
24 Peak RetTime Type Width Area Height Area
] # [min] [min]  [mAU*s] [mAU] %
30 i e e~ llemias Esaaans [-==mmmmmm- [=s=2557 |
1 1 14.053 BB 0.4131 405.64502 15.21315 49.7606
] 2 15.728 BB 0.4408 409.54895 14.26994 50.2394
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HPLC Chromatogram of compound 6l (chiral product)
DAD1 B, Sig=254 4 Ref=off (lejje\26-2F-chiral-98 D)
mAU
1 OH
80 Peak RetTime Type Width Area Height Area Q
i # [min] [min] [mAU*s] [mAU] % o
] e [ [-=-------- [----mmm-- [=2m=rszr | T
] 1 14.089 MM 0.4325 10.00992 3.85695e-1  0.4945 i
il 2 15.686 BB 0.4385 2014.38062 70.68017 99.5055 I“ Me
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HPLC Chromatogram of compound 6m (racemic product)

DAD1 B, Sig=254 4 Ref=off (leijie\24-2m-rac-od-h.D)

mAU ]
70 Peak RetTime Type Width Area Height Area
] # [min] [min]  [mAU*s] [mAU] %
o R i |---eeeee et |
60 1 9.907 BB 0.5154 342.74966 9.31211 52.8252
2 14.565 BB 0.6708 306.08749 6.43669 47.1748
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HPLC Chromatogram of compound 6m (chiral product)
DAD1 B, Sig=254 4 Re‘f=<’)ff (leijle\24-2n:—chiral-od‘:h.D)
mAU 7]
Peak RetTime Type Width Area Height Area
' #  [min] [min]  [mAU*s] [mAU] %
07 e e e —— R e |
1 9.883 MM 0.5868 225.18375 6.39552 14.2263
] 2 14.525 BB 0.8104 1357.68970 23.91332 85.7737
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HPLC Chromatogram of compound 6n (racemic product)

DAD1 B, Sig=254 4 Ref=off (iejie27-2n-rac-0d-h.D)

mAU
100__ Peak RetTime Type Width Area Height Area
| # [min] [min]  [mAU*s] [mAU] %
L R |+==mmmmaae |=mmmmmeee e |
] 1 8.081 BB 0.4691 548.61853 17.06155 51.4086
80 2 11.276 BB 0.5933 518.55383 12.62184 48.5914
60 OH
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HPLC Chromatogram of compound 6n (chiral product)
DADT B, Sig=254 4 Ref=off (Iejjie27-2n-chiral-od-h.D)
mAU ]
i Peak RetTime Type Width Area Height Area
70 # [min] [min]  [mAU*s] [mAU] %
L e s |-mmmeee |---mmee- !
g 1 8.115 MM 0.5099 68.97121 2.25444 14.3614
60 2 11.289 BB 0.5921 411.28351 9.95320 85.6386
] OH
50
40
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HPLC Chromatogram of compound 60 (racemic product)

DAD1 B, Sig=254,4 Ref=off (leijie\24-20-rac-od-h.D)
mAU ]
70_: Peak RetTime Type Width Area Height Area
1 # [min] [min] [mAU*s] [mAU] %
] =<l o |-==nnnne o | --oenees |
60 1 4.778 BB 0.2527 115.66677 6.93169 47.4056
] 2 5.894 BB 0.3151 128.32718 5.86994 52.5944
50
40 OH
3 TBDPSO/\/K
] 20
20+
] ® 3
10 > 2
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) T T T T T
0 2 4 6 8 10

HPLC Chromatogram of compound 60 (chiral product)

DADT B, Sig=254.4 Ref=off (Iejie24-20-chira-od-h D)
mAU 7]
35 Peak RetTime Type Width Area Height Area
] # [min] [min] [mAU*s] [mAU] %
1 Secalessiess [l e |r=sasrmncs lssrasnrase le=ssssas |
30 1 4.765 MM 0.3064  6.51078 3.54129e-1  2.4251
] 2 5.884 BB 0.3501 261.96512 10.90984 97.5749
25
20 OH
15 2 TBDPSO/\/'\
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