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1. General Information

Unless otherwise noted, all reactions were carried out in a Schlenk system under an argon
atmosphere. Dichloromethane, acetonitrile, triethyl amine and tetrahydrofuran were purified
by distillation from calcium hydride before use. All commercial reagents and starting materials
were reagent grade and used without further purification. Optical rotations were measured on
a Rudolph AUTOPOL-IV polarimeter. Enantiomeric excesses were determined by an Agilent
1200 HPLC equipped with a Daicel Chiralcel OJ-H column, and n-hexane and isopropanol as
eluents. '"H and ®C NMR spectra were recorded in CDCls on a Bruker Ascend™ 500 MHz
spectrometer. Chemical shift values () were reported in ppm and referenced to
tetramethylsilane (0.00 ppm) for 'H NMR and residual chloroform (77.16 ppm) for *C NMR.
Exact masses were obtained by high resolution mass spectroscopy (HRMS) using a Waters LCT

Premier™ spectrometer.

2.Synthesis of sulfonate (R)-8

Scheme S1. Synthesis of chiral sulfonate (R)-8.
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(5)-10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-ol ((S)-4) (CAS 161971-26-2) [1]

Under an argon atmosphere, Mg (0.52 g, 21.40 mmol) was added to a 50 mL three-neck flask
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equipped with a condenser at room temperature. Dry THF (20 mL) and a few pellets of I were
then added, followed by the addition of 2-((7-bromoheptyl)oxy)tetrahydro-2H-pyran (3) (0.80
g, 2.87 mmol). The resulting mixture was heated cautiously to initiate the reaction, and
additional bromide 3 (3.20 g, 11.46 mmol) was then added dropwise via a syringe. The reaction
mixture was refluxed for 1 h while the continuous bubbles were formed. After being cooled to
room temperature, a solution of (7-((tetrahydro-2H-pyran-2-yl)oxy)heptyl) magnesium
bromide in THF (20 mL) was prepared.

Under an argon atmosphere, Cul (0.14 g, 0.74 mmol), THF (20 mL) and (5)-2-methyloxirane
((S)-2) (1.66 g, 28.58 mmol) were added to a separate 100 mL Schlenk flask at room temperature.
The resulting mixture was cooled to 0 °C, and (7-((tetrahydro-2H-pyran-2-yl)oxy)heptyl)
magnesium bromide in THF (20 mL) was then added slowly over 2 h. The reaction mixture was
maintained at the same temperature for 10 h, and quenched with saturated NH4Cl solution (20
mL) at 0 °C. After the resulting mixture was allowed to warm to room temperature, the aqueous
phase was separated and extracted with EtOAc (3 x20 mL). The extracts were combined with
the organic phase and washed with saturated brine (20 mL), then dried over anhydrous Na2SOx.
The solvent was evaporated under the reduce pressure and the residue was purified by column
chromatography on silica gel (petroleum ether/EtOAc 5:1) to afford (S)-10-((tetrahydro-2H-
pyran-2-yl)oxy)decan-2-ol ((5)-4) (2.66 g, 72% yield, 97% ee, determined by 'H NMR spectrum
of its Mosher ester) as a colorless oil. [a]p?2 = +4.91 (c = 5.70, CHCIs). Lit.[2] [a]p2 =+5.0 (¢ = 1.30,
CHCls). '"H NMR (500 MHz, CDCls) & 4.57 (dd, ] = 4.5, 2.9 Hz, 1H), 3.89 - 3.80 (m, 1H), 3.79 -
3.75 (m, 1H), 3.74 - 3.70 (m, 1H), 3.52 — 3.48 (m, 1H), 3.40 — 3.36 (m, 1H), 1.84 - 1.80 (m, 1H), 1.74
- 1.69 (m, 1H), 1.61 — 1.51 (m, 6H), 1.42 - 1.39 (m, 4H), 1.35 - 1.30 (m, 8H), 1.18 (d, ] = 6.2 Hz,
3H).®*CNMR (126 MHz, CDCls) 0 98.98, 68.28, 67.80, 62.48, 39.49, 30.92, 29.87, 29.71, 29.66, 29.54,
26.35, 25.87, 25.64, 23.62, 19.83. HRMS (ESI) m/z: calcd for CisH30OsNa [M+Na]* 281.2087, found

281.2090.

THPO™ " """150Ts

(5)-10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl = 4-methylbenzenesulfonate ((S)-5) (new

compound) [3]
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Under an argon atmosphere, DMAP (1.46 g, 11.95 mmol), DCM (50 mL), EtsN (1.45 g, 14.35
mmol) and p-TsCl (2.74 g, 14.37 mmol) were added to a 100 mL Schlenk flask at room
temperature. The resulting solution was cooled to 0 °C, and chiral alcohol (S)-4 (3.09 g, 11.96
mmol) in DCM (3 mL) was added slowly. The reaction solution was warmed to room
temperature and stirred for 10 h, followed by the quenching with saturated NH4Cl solution (20
mL). The aqueous phase was separated and extracted with EtOAc (3 x 30 mL). The extracts were
combined with the organic phase and washed with saturated brine (50 mL), then dried over
anhydrous Na2504. The solvent was evaporated under the reduce pressure and the residue was
purified by column chromatography on silica gel (petroleum ether/EtzOAc 10:1) to afford (S)-
10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl 4-methylbenzenesulfonate ((S)-5) (4.78 g, 97%
yield) as a pale yellow oil. [a]p?2=-0.50 (c=1.59, CHCls). 'H NMR (500 MHz, CDCls) 6 7.79 (dd,
J=84,1.5Hz, 2H), 7.33 (dd, ] = 8.0, 2.0 Hz, 2H), 4.62 - 4.56 (m, 2H), 3.89 — 3.85 (m, 1H), 3.75 -
3.70 (m, 1H), 3.52 — 3.48 (m, 1H), 3.40 - 3.35 (m, 1H), 2.44 (s, 3H), 1.85 - 1.82 (m, 1H), 1.74 - 1.69
(m, 1H), 1.59 - 1.51 (m, 6H), 1.32 — 1.16 (m, 15H). 3C NMR (126 MHz, CDCls)  143.48, 133.80,
128.82, 126.85, 98.03, 79.80, 66.79, 61.53, 35.62, 29.94, 28.87, 28.45, 28.22, 25.33, 24.64, 23.99, 20.74,

19.99, 18.87. HRMS (ESI) m/z: calcd for C22Hs7OsS [M+H]* 413.2356, found 413.2354.

THPOW

2-(((R)-9-methyldodec-11-en-1-yl)oxy)tetrahydro-2H-pyran ((R)-6) (new compound) [4]
Under an argon atmosphere, allyl magnesium bromide (7.20 mL, 1.0 M in THF, 7.20 mmol)
and THF (7 mL) were added to a 50 mL Schlenk flask at room temperature. After being cooled
to -60 °C, Li2CuCls (0.90 mL, 0.1 M in THF, 0.09 mmol) was added and stirred for 10 min. Chiral
tosylate (S)-5 (0.74 g, 1.79 mmol) in THF (6 mL) was then add over 1 h at the same temperature.
The reaction mixture was allowed to warm to room temperature and stirred for 8 h, and
quenched with saturated NH4Cl solution (5 mL). The aqueous phase was separated and
extracted with EtOAc (3 x 10 mL). The extracts were combined with the organic phase and
washed with saturated brine (10 mL), then dried over anhydrous Na:5Os. The solvent was
evaporated under the reduce pressure and the residue was purified by column

chromatography on silica gel (petroleum ether/ethyl acetate 20:1) to afford 2-(((R)-9-
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methyldodec-11-en-1-yl)oxy)tetrahydro-2H-pyran ((R)-6) (0.47 g, 93% yield) as a colorless oil.
[a]p2 =+2.70 (¢ =1.78, CHCls). 'H NMR (500 MHz, CDCls) 6 5.78 (ddt, | =17.3,10.3, 7.1 Hz, 1H),
5.00 - 4.96 (m, 2H), 4.57 (dd, ] =4.5, 2.8 Hz, 1H), 3.87 (td, ] =7.9, 3.9 Hz, 1H), 3.73 (dt, ] =9.6, 7.0
Hz, 1H), 3.51 - 3.48 (m, 1H), 3.38 (dt, ] =9.6, 6.7 Hz, 1H), 2.07 - 2.03 (m, 1H), 1.90 - 1.81 (m, 2H),
1.74 - 1.69 (m, 1H), 1.58 — 1.50 (m, 6H), 1.31 — 1.24 (m, 12H), 1.11 - 1.07 (m, 1H), 0.86 (d, ] = 6.6
Hz, 3H). 3C NMR (126 MHz, CDCls) d 136.97, 114.50, 98.00, 66.85, 61.50, 40.59, 35.70, 31.92,
29.95, 29.01, 28.91, 28.76, 28.64, 26.20, 25.40, 24.67, 18.86, 18.60. HRMS (ESI) m/z: calcd for

CisHss02 [M+H]* 283.2632, found 283.2631.

HOW

(R)-9-methyldodec-11-en-1-ol ((R)-7) (new compound) [5]

Chiral olefin (R)-6 (0.94 g, 3.33 mmol) in MeOH (8 mL) was added to a 50 mL Schlenk tube
at room temperature. p-TsOH (0.57 g, 3.33 mmol) was then added, and the reaction solution
was maintained for 24 h at room temperature. The solvent was evaporated under the reduce
pressure and the residue was purified by column chromatography on silica gel (petroleum
ether/ethyl acetate 5:1) to afford (R)-9-methyldodec-11-en-1-ol ((R)-7) (0.56 g, 85% yield) as a
colorless oil. [a]p?2=+4.33 (c=3.61, CHCls). 'H NMR (500 MHz, CDCls) 8 5.78 (ddt, J=17.2,10.2,
7.1 Hz, 1H), 5.01 — 4.96 (m, 2H), 3.64 (t, | = 6.6 Hz, 2H), 2.09 - 2.03 (m, 1H), 1.91 — 1.85 (m, 1H),
1.58 — 1.54 (m, 2H), 1.50 — 1.44 (m, 1H), 1.36 — 1.24 (m, 12H), 1.12 - 1.07 (m, 1H), 0.86 (d, ] = 6.6
Hz, 3H). 3C NMR (126 MHz, CDCls) d 136.96, 114.52, 62.26, 40.59, 35.69, 31.96, 31.91, 28.99,
28.77, 28.57, 26.19, 24.88, 18.60. HRMS (ESI) m/z: calcd for CisH26OK [M+K]* 237.1615, found

237.1610.

Tso/\/\/\/\M

(R)-9-methyldodec-11-en-1-yl 4-methylbenzenesulfonate ((R)-8) (new compound)

Following the similar procedure for chiral tosylate (5)-5, the tosylation of chiral alcohol (R)-
7 (0.50 g, 2.50 mmol) with p-TsCl (0.57 g, 3.00 mmol) provided (R)-9-methyldodec-11-en-1-yl 4-
methylbenzenesulfonate ((R)-8) (0.73 g, 83% yield) as a pale yellow oil. [a]p? = +2.17 (c = 2.39,

CHCLs). 'H NMR (500 MHz, CDCl3)  7.79 (d, ] = 8.3 Hz, 2H), 7.34 (d, ] = 8.0 Hz, 2H), 5.77 (ddt,
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J=17.3,10.3, 7.2 Hz, 1H), 4.98 — 4.96 (m, 2H), 4.02 (t, ] = 6.5 Hz, 2H), 2.45 (s, 3H), 2.07 - 2.02 (m,
1H), 1.90 — 1.84 (m, 1H), 1.66 — 1.59 (m, 2H), 1.48 — 1.44 (m, 1H), 1.30 — 1.21 (m, 11H), 1.10 - 1.07
(m, 1H), 0.85 (d, ] = 6.7 Hz, 3H). 3C NMR (126 MHz, CDCls)  143.74, 136.88, 132.37, 128.92,
127.01, 114.53, 69.83, 40.55, 35.62, 31.87, 28.86, 28.52, 28.05, 27.93, 26.12, 24.45, 20.76, 18.57.

HRMS (ESI) m/z: caled for C20H320sSNa [M+Na]* 375.1964, found 375.1974.

3. Synthesis of chiral alcohol (R)-13 and (S)-13

Scheme S2. Synthesis of chiral alcohol (R)-13.
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(R)-2-chloro-3-methylbutanoic acid ((R)-10) (CAS 84918-96-7) [6]

Hydrochloric acid (100 mL, 6 M in H20, 0.60 mol) and (R)-valine ((R)-9) (10.00 g, 85.36 mmol)
were added to a 250 mL three-neck flask at room temperature. The resulting mixture was
cooled to 0 °C, NaNO:z2 (9.42 g, 136.65 mmol) in H2O (30 mL) was then added dropwise via a
syringe over 30 min. After the reaction mixture was allowed to warm to room temperature and
stirred for 14 h, it was extracted with EtOAc (3 x 80 mL). The extracts were combined, and dried
over anhydrous Na:50s. The solvent was evaporated under the reduce pressure, and the
residue was purified by column chromatography on silica gel (toluene/EtOAc = 4:1) to afford
(R)-2-chloro-3-methylbutanoic acid ((R)-10) (8.30 g, 71% yield) as a pale yellow oil. [a]p®=+2.34
(c=2.91, CHC). Lit.[7] [a]p?=+2.6 (c = 10.0, CH2Cl2). 'H NMR (500 MHz, CDCls)  11.06 (br's,

1H), 4.19 (d, ] = 6.1 Hz, 1H), 2.38 — 2.34 (m, 1H), 1.08 (d, ] = 7.0 Hz, 3H), 1.07 (d, ] = 7.0 Hz, 3H).
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13C NMR (126 MHz, CDCls) o 175.70, 64.06, 32.59, 19.71, 17.89. HRMS (ESI) m/z: calcd for

CsH100:2Cl1 [M+H]* 137.0364, found 137.0361.

Cl

HO\@’?\(

(R)-2-chloro-3-methylbutan-1-ol ((R)-11) (CAS 140388-27-8) [8]

Under an argon atmosphere, LiAlHs (1.25 g, 32.94 mmol) and THF (30 mL) were added to a
200 mL Schlenk flask at room temperature. After being cooled to 0 °C, chiral acid (R)-10 (3.00
g, 21.97 mmol) in THF (15 mL) was added dropwise over 30 min. The reaction mixture was
allowed to warm to room temperature and stirred for 8 h, and then neutralized with
hydrochloric acid (2.5 M). The aqueous phase was separated and extracted with Et2O (3 x 60
mL). The extracts were combined with the organic phase and washed with saturated NaHCO:s
solution (30 mL) and brine (30 mL) sequentially, then dried over anhydrous Na25SOs. The solvent
was evaporated under the reduce pressure and the residue was purified by column
chromatography on silica gel (n-pentane/Et:0 = 4:1) to afford (R)-2-chloro-3-methylbutan-1-ol
((R)-11) (1.76 g, 65% yield) as a pale yellow liquid. [a]p*=-1.63 (c = 3.19, CHCls). 'H NMR (500
MHz, CDCls) 8 3.94 - 3.91 (m, 1H), 3.84 — 3.79 (m, 1H), 3.76 — 3.71 (m, 1H), 2.19 - 2.13 (m, 1H),
2.10-2.03 (m, 1H), 1.04 (d, ] = 6.9 Hz, 3H), 1.02 (d, ] = 6.6 Hz, 3H). 3C NMR (126 MHz, CDCls)
0 71.94, 65.54, 31.54, 20.09, 18.20. HRMS (ESI) m/z: calcd for CsHi120Cl [M+H]* 123.0571, found

123.0560.

o0&

(S)-2-isopropyloxirane ((5)-12) (CAS 55123-01-8) [9]

At room temperature, powdered KOH (1.16 g, 20.67 mmol) was added to a 50 mL narrow-
necked flask connected to a cooling trap, which was cooled to -78 °C. (R)-2-Chloro-3-
methylbutan-1-ol ((R)-11) (1.15 g, 9.38 mmol) was then add under reduced pressure and stirred
for 20 min at room temperature. The cooling trap was allowed to warm to room temperature
and afforded (S)-2-isopropyloxirane ((5)-12) (0.47 g, 58% yield) as a colorless liquid. [a]p® =

+1.98 (c = 0.81, CHCL3). 'H NMR (500 MHz, CDCls) d 2.73 — 2.69 (m, 2H), 2.52 (dt, ] = 3.9, 1.9 Hz,
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1H), 1.51 - 1.46 (m, 1H), 1.04 (d, ] = 6.7 Hz, 3H), 0.96 (d, ] = 6.9 Hz, 3H). 3C NMR (126 MHz,
CDCls) 8 57.79, 46.26, 30.94, 19.18, 18.29. HRMS (ESI) m/z: calcd for CsH10OK [M+K]* 125.0363,
found 125.0355.

el

OH

(R)-2-methylpentan-3-ol ((R)-13) (CAS 63814-74-4) [10]

Under an argon atmosphere, CuCN (0.37 g, 4.16 mmol) and THF (7 mL) were added to a 25
mL Schlenk tube. The resulting suspension was cooled to —78 °C, and MeLi (5.2 mL, 1.6 M in
Et20O, 8.32 mmol) was added slowly. The reaction mixture was allowed to warm to room
temperature and stirred for 2 h. After being cooled -78 °C again, (S)-2-isopropyloxirane ((S)-12)
(0.30 g, 3.48 mmol) was added dropwise via a syringe and stirred for 2 h. The reaction mixture
was allowed to room temperature and maintained for additional 6 h. Saturated NH4Cl solution
(10 mL) was added at 0 °C to quench the reaction. The aqueous phase was separated and
extracted with E0 (3 x10 mL). The extracts were combined with the organic phase and washed
with saturated brine (20 mL), then dried over anhydrous Na250s. The solvent was evaporated
under reduce pressure and the residue was purified by column chromatography on silica gel
(n-pentane/Et:0 = 5:1) (0.15 g, 42% yield, 93% ee, determined by chiral HPLC of its 3,5-
dinitrobenzoate). "TH NMR (500 MHz, CDCls) 6 3.30 — 3.27 (m, 1H), 1.69 — 1.63 (m, 1H), 1.57 -
1.49 (m, 1H), 1.44 - 1.37 (m, 1H), 1.33 (br s, 1H), 0.96 (t, ] = 7.4 Hz, 3H), 0.92 (d, ] = 4.5, 3H), 0.90
(d, J=4.5,3H). 3C NMR (126 MHz, CDCls) d 78.37, 33.20, 27.08, 19.07, 17.21, 10.43. HRMS (ESI)

m/z: calcd for CeH14OK [M+K]*+ 141.0676, found 141.0670.

Scheme S3. Synthesis of chiral alcohol (S)-13.
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(S)-2-chloro-3-methylbutanoic acid ((5)-10) (CAS 26782-74-1)

Following the similar procedure for chiral acid (R)-10, the (S)-valine ((5)-9) (10.00 g, 85.36
mmol), NaNO2 (9.42 g, 136.65 mmol) and hydrochloric acid (100 mL, 6 M in H20, 0.60 mol)
provided (S)-2-chloro-3-methylbutanoic acid ((S)-10) (7.95 g, 68% yield) as a pale yellow oil.
[a]p?5 =-2.06 (c=3.69, CHCls), Lit.[11] [a]p® =-2.45 (¢ = 1.62, CHCLs). "H NMR (500 MHz, CDCls)
0 11.14 (br s, 1H), 4.20 (d, ] = 6.1 Hz, 1H), 2.40 — 2.33 (m, 1H), 1.09 (d, ] = 6.5 Hz, 3H), 1.07 (d, | =
7.0 Hz, 3H). 3C NMR (126 MHz, CDCls) d 175.87, 64.07, 32.61, 19.75, 17.92. HRMS (ESI) m/z:

caled for CsH1002Cl [M+H]* 137.0364, found 137.0363.

Cl

HO\@H/

(S)-2-chloro-3-methylbutan-1-ol ((S)-11) (CAS 82378-45-8)

Following the similar procedure for (R) -2-chloro-3-methylbutan-1-ol ((R)-11), the reduction
of (S)-2-chloro-3-methylbutanoic acid ((5)-10) (2.00 g, 14.64 mmol) with LiAlH. (0.83 g, 21.96
mmol) provided (S)-2-chloro-3-methylbutan-1-ol ((S)-11) (1.15 g, 64% yield) as a pale yellow
liquid. [a]p*=+0.83 (c =2.42, CHCls). Lit.[11] [a]po?=+0.45 (c = 1.80, CHCls). 'H NMR (500 MHz,
CDCls) 8 3.94 - 3.91 (m, 1H), 3.84 — 3.79 (m, 1H), 3.76 — 3.71 (m, 1H), 2.09 - 2.03 (m, 1H), 2.02 -
1.99 (m, 1H), 1.04 (d, ] = 6.8 Hz, 3H), 1.02 (d, ] = 6.7 Hz, 3H). 3C NMR (126 MHz, CDCls) 5 72.03,

65.57,31.60, 20.10, 18.28. HRMS (ESI) m/z: caled for CsH120OCl [M+H]* 123.0571, found 123.0562.

(R)-2-isopropyloxirane ((R)-12) (CAS 82378-47-0)

Following the similar procedure for (S)-2-isopropyloxirane ((5)-12), the cyclization of (R)-2-
chloro-3-methylbutan-1-ol ((R)-11) (1.28 g, 10.44 mmol) with powdered KOH (1.29 g, 22.99
mmol) provided (R)-2-isopropyloxirane ((R)-12) (0.62 g, 69% yield) as a colorless liquid. [a]o®=

-3.36 (c=2.14, CHCls), Lit.[8] [a]p? = —6.2 (c = 1.05, CHCIs). 'H NMR (500 MHz, CDCls)  2.73 —

2.69 (m, 2H), 2.51 (dt, ] = 4.8, 3.0 Hz, 1H), 1.51 - 1.47 (m, 1H), 1.04 (d, ] = 6.8 Hz, 3H), 0.96 (d, ] =
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6.9 Hz, 3H). *C NMR (126 MHz, CDCls) d 57.76, 46.21, 30.91, 19.13, 18.25. HRMS (ESI) m/z:
caled for CsHi0OK [M+K]* 125.0363, found 125.0356.
~p

CH
(S)-2-methylpentan-3-ol ((5)-13) (CAS 70492-65-8)

Following the similar procedure for (R)-2-methylpentan-3-ol ((R)-13), the ring opening of
(R)-2-isopropyloxirane ((R)-12) (0.20 g, 2.32 mmol) with MeLi (3.5 mL, 1.6 M in Et20, 5.6 mmol)
catalyzed by CuCN (0.25 g, 2.79 mmol) provided (5)-2-methylpentan-3-ol ((5)-13) (0.12 g, 51%
yield, >99% ee, determined by chiral HPLC of its 3,5-dinitrobenzoate) as a pale yellow liquid.
H NMR (500 MHz, CDCls)  3.30 — 3.26 (m, 1H), 1.72 - 1.62 (m, 1H), 1.56 - 1.50 (m, 1H), 1.44 -
1.35 (m, 1H), 1.28 (br s, 1H), 0.96 (t, ] = 7.4 Hz, 3H), 0.92 (d, ] = 4.5 Hz, 3H), 0.91 (d, ] = 4.5 Hz,
3H).2C NMR (126 MHz, CDCls) 8 78.38, 33.20, 27.09, 19.08, 17.22, 10.44. HRMS (ESI) m/z: calcd

for CsHuOK [M+K]* 141.0676, found 141.0665.
4. Research on the Enantiomeric Purity of Chiral Alcohols

Scheme S4. Synthesis of Mosher esters 18.

0]
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N * CHQ‘%CF?, — THPO/\M/S\/(STO)K(_% CFa
THPO 5 (S) OH Ph“\. DCM, 0 °C PR OMe
OMe 53% yield
(S)-4 17 97% de (5,5)-18
W\/i O
S,
THPO™ ™75 o)%% CFs
Ph OMe
10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl (25)-3,3,3-trifluoro-2-methoxy-2-

phenylpropanoate ((S)-18) (new compound) [12]
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Under argon atmosphere, DMAP (23.0 mg, 0.19 mmol) was added to a 10 mL Schlenk tube
at room temperature, followed by the addition of alcohol rac-4 (50.0 mg, 0.19 mmol), DCM (2
mL) and EtsN (96.0 mg, 0.95 mmol). The resulting mixture was stirred for 5 min and cooled to
0 °C, then (R)-3,3,3-trifluoro-2-methoxy-2-phenylpropanoyl chloride (17) (48.0 mg, 0.19 mmol)
was added. After the reaction solution was allowed to warm to room temperature and
maintained for 1 h, it was quenched with saturated NH4Cl solution (5 mL). The aqueous phase
was separated and extracted with Et2O (3 x10 mL). The extracts were combined with the organic
phase and washed with saturated brine (20 mL), then dried over anhydrous Na25Os. The
solvent was evaporated under the reduce pressure and the residue was purified by column
chromatography on silica gel (petroleum ether/EtOAc = 10:1) to afford 10-((tetrahydro-2H-
pyran-2-yl)oxy)decan-2-yl (25)-3,3,3-trifluoro-2-methoxy-2-phenylpropanoate ((S)-18) (51.0 mg,
57% yield) as a colorless oil. 'H NMR (500 MHz, CDCls) & 7.56 — 7.53 (m, 2H), 7.41 — 7.39 (m,
3H), 5.15 - 5.13 (m, 1H), 4.57 (dd, ] = 4.6, 2.8 Hz, 1H), 3.89 - 3.85 (m, 1H), 3.75 - 3.71 (m, 1H),
3.57 (d, ] =1.4 Hz, 1.5H), 3.55 (d, ] = 1.4 Hz, 1.5H), 3.51 - 3.49 (m, 1H), 3.38 (dt, ] = 9.6, 6.7 Hz,
1H), 1.85 - 1.82 (m, 1H), 1.74 - 1.69 (m, 2H), 1.61 — 1.50 (m, 7H), 1.37 — 1.20 (m, 13H). *C NMR
(126 MHz, CDCls) d 166.29, 132.74, 132.57, 129.62, 128.46, 128.43, 127.50, 127.35, 123.52 (q, ] =
289.0 Hz), 123.50 (q, ] = 289.0 Hz), 99.01, 84.60 (q, | = 24.8 Hz), 74.31, 74.12, 67.78, 62.50, 55.50,
35.71, 35.68, 30.92, 29.86, 29.53, 29.47, 29.37, 26.33, 25.63, 25.44, 19.98, 19.85, 19.60. F NMR (471
MHz, CDCls) 6 -71.43, -71.48. HRMS (ESI) m/z: caled for C2sHs7OsFsNa [M+Na]* 497.2485, found

497.2496.

- (6]
: (SLCF
THPO/\(\’)Q\/(S}O)K( 3

Ph OMe

10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl (25)-3,3,3-trifluoro-2-methoxy-2-
phenylpropanoate ((S, S)-18) (new compound)

Following the similar procedure for Mosher ester (5)-18, the esterification of chiral alcohol
(S)-4 (50.0 mg, 0.19 mmol) with (R)-3,3,3-trifluoro-2-methoxy-2-phenylpropanoyl chloride (17)
(48.0 mg, 0.19 mmol) provided 10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl (25)-3,3,3-

trifluoro-2-methoxy-2-phenylpropanoate ((S, 5)-18) (48.0 mg, 53% yield, 97 % de, determined
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by its TH NMR spectrum) as a colorless oil. [a] =-14.82 (c = 2.24, CHCLs)."H NMR (500 MHz,

CDCls) 8 7.53 (dd, ] = 6.9, 3.0 Hz, 2H), 7.42 - 7.38 (m, 3H), 5.15 — 5.12 (m, 1H), 4.57 (dd, ] = 4.5,
2.8 Hz, 1H), 3.87 (ddd, ] = 11.0, 7.5, 3.2 Hz, 1H), 3.73 (dt, ] = 9.6, 6.9 Hz, 1H), 3.55 (d, ] = 1.4 Hz,
3H), 3.51 — 3.48 (m, 1H), 3.40 — 3.36 (m, 1H), 1.84 — 1.82 (m, 1H), 1.72 - 1.67 (m, 2H), 1.60 — 1.50
(m, 7H), 1.35 — 1.24 (m, 13H).3C NMR (126 MHz, CDCls) d 166.29, 132.57, 129.62, 128.46, 127.50,
123.49 (q, ] = 289.2 Hz), 99.01, 84.70 (q, ] = 27.5 Hz), 74.32, 67.78, 62.51, 55.50, 35.71, 30.92, 29.86,
29.53,29.47, 29.37, 26.33, 25.63, 25.44, 19.85, 19.61. °F NMR (471 MHz, CDCL) & -71.43. HRMS

(ESI) m/z: calcd for C2sHa7OsFsNa [M+Na]* 497.2485, found 497.2494.

Scheme S5. Synthesis of 3,5-dinitrobenzoates 20.

0 (0]
N O5N
©: cl 4 /ﬁ)\ EtsN, DCM 2 \Q)‘\o
0°Ctort
OH 80% yield
NO, NO,
19 rac-13 rac-20
1) O
EtzN, DCM O,N S
O,N 3N, )
2 Cl N /ﬁs)\ 0°Ctort 0
B ——
OH 70% yield
NO, 99% ee NO,

(S)-13 (S)-20

19
0 0
ozN\[;( o ® Ec:3°'\éE>CnM OZN[ :] 0“'@
oH o,

NO,
19 (R)-13 (R)-20

2-methylpentan-3-yl 3,5-dinitrobenzoate (rac-20) [13]

Under an argon atmosphere, alcohol rac-13 (25.0 mg, 0.24 mmol) and DCM (2 mL) were
added to a 10 mL Schlenk tube at room temperature, followed by the addition of EtsN (54.0 mg,
0.53 mmol). The resulting solution was stirred for 5 min and cooled to 0 °C, then 3,5-

dinitrobenzoyl chloride (67.0 mg, 0.29 mmol) was added. After the reaction solution was
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warmed to room temperature and stirred for 3 h, it was quenched with saturated NHCl
solution (2 mL). The aqueous phase was separated and extracted with Et2O (3 x 2 mL). The
extracts were combined with the organic phase and washed with saturated brine (5 mL), then
dried over anhydrous Na:5SOs. The solvent was evaporated under the reduce pressure and the
residue was purified by column chromatography on silica gel (petroleum ether/ethyl acetate =
10:1) to afford 2-methylpentan-3-yl 3,5-dinitrobenzoate (rac-20) (57.0 mg, 80% yield) as a pale
yellow solid. Mp 86.6 — 87.1 °C. '"H NMR (500 MHz, CDCls)  9.23 (t, ] =2.2 Hz, 1H), 9.16 (d, | =
2.2 Hz, 2H), 5.06 - 5.03 (m, 1H), 2.07 — 2.02 (m, 1H), 1.81 - 1.76 (m, 2H), 1.00 (dd, | = 6.9, 4.6 Hz,
6H), 0.96 (t, ] = 7.4 Hz, 3H). 3C NMR (126 MHz, CDCls) d 162.53, 148.85, 134.60, 129.51, 122.38,
83.56, 31.32, 24.32, 18.83, 17.90, 10.11. HRMS (ESI) m/z: calcd for CisHi7OsN2 [M+H]* 297.1081,

found 297.1086.

o

Q
OZN\Q)LO

NO,

(S)-2-methylpentan-3-yl 3,5-dinitrobenzoate ((S)-20) (CAS 89117-70-4)

Following the similar procedure for 3,5-dinitrobenzoate rac-20, the esterification of chiral
alcohol (5)-13 (25.0 mg, 0.24 mmol) with 3,5-dinitrobenzoyl chloride (67.0 mg, 0.29 mmol)
provided (S5)-2-methylpentan-3-yl 3,5-dinitrobenzoate ((S)-20) (50.0 mg, 70% yield, >99% ee) as
a pale yellow solid. Ee was determined by chiral HPLC (Daicel Chiralcel OJ-H column, 254 nm,
n-hexane/2-propanol =9 9.5:0.5, 1.0 mL/min, t:=20.36 min (S)). Mp 86.6 — 87.1 °C. [a]5 = +4.68 (c
=1.37, CHCls). '"H NMR (500 MHz, CDCls) 8 9.23 (t, ] =2.1 Hz, 1H), 9.16 (d, ] = 2.1 Hz, 2H), 5.06
—-5.03 (m, 1H), 2.06 — 2.03 (m, 1H), 1.80 — 1.76 (m, 2H), 1.00 (dd, ] = 6.8, 4.7 Hz, 6H), 0.96 (t, | =
7.4 Hz, 3H).3C NMR (126 MHz, CDCls) d 162.53, 148.85, 134.60, 129.51, 122.38, 83.56, 31.32,
24.32, 18.83, 17.90, 10.11. HRMS (ESI) m/z: calcd for CisHi7OsN2 [M+H]* 297.1081, found

297.1080.

o
0O,-N R
2! \@)LO\
NO,

(R)-2-methylpentan-3-yl 3,5-dinitrobenzoate ((R)-20) (CAS 16551-30-7)
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Following the similar procedure for 3,5-dinitrobenzoate rac-20, the esterification of chiral
alcohol (R)-13 (25.0 mg, 0.24 mmol) with 3,5-dinitrobenzoyl chloride (67.0 mg, 0.29 mmol)
provided (R)-2-methylpentan-3-yl 3,5-dinitrobenzoate ((R)-20) (58.0 mg, 82% yield, 93% ee) as
a pale yellow solid. Ee was determined by chiral HPLC (Daicel Chiralcel OJ-H column, 254 nm,
n-hexane/2-propanol = 99.5:0.5, 1.0 mL/min, minor t=20.49 min (S), major t-= 22.65 min (R)).
Mp 86.6 — 87.1 °C. 'H NMR (500 MHz, CDCls)  9.23 (t, ] = 1.9 Hz, 1H), 9.16 (d, ] = 2.3 Hz, 2H),
5.07 -5.03 (m, 1H), 2.09 — 2.04 (m, 1H), 1.78 — 1.75 (m, 2H), 1.01 (dd, ] = 6.7, 4.6 Hz, 6H), 0.95 (t,
J =74, 3H). 3C NMR (126 MHz, CDCls) d 162.52, 148.83, 134.58, 129.48, 122.35, 83.53, 31.30,
24.30, 18.80, 17.87, 10.08. HRMS (ESI) m/z: calcd for CisHi60sN2Na [M+Na]* 319.0901, found

319.0887.

S14



5.1H, *C, YF NMR Spectra of the Products

Figure S1. "H NMR Spectrum of (S)-10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-ol ((S)-4) (500 MHz, CDCls)
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Figure S2. 3C NMR Spectrum of (S5)-10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-ol ((S)-4) (126 MHz, CDCls)
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Figure S3. "H NMR Spectrum of (S)-10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl 4-methylbenzenesulfonate

((5)-5) (500 MHz, CDCls)
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Figure S4. 3C NMR Spectrum of (5)-10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl 4-methylbenzenesulfonate ((S)-5)

(126 MHz, CDCly)
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Figure S5. 'TH NMR Spectrum of 2-(((R)-9-methyldodec-11-en-1-yl)oxy)tetrahydro-2H-pyran ((R)-6) (500 MHz,

CDCls)
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Figure S6. 3C NMR Spectrum of 2-(((R)-9-methyldodec-11-en-1-yl)oxy)tetrahydro-2H-pyran ((R)-6) (126 MHz,

CDCls)
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Figure S7. 'TH NMR Spectrum of (R)-9-methyldodec-11-en-1-ol ((R)-7) (500 MHz, CDCls)
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Figure S8. 3C NMR Spectrum of (R)-9-methyldodec-11-en-1-ol ((R)-7) (126 MHz, CDCls)
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Figure S9. 'TH NMR Spectrum of (R)-9-methyldodec-11-en-1-yl 4-methylbenzenesulfonate ((R)-8) (500 MHz, CD

Cls)
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Figure S10. 3C NMR Spectrum of (R)-9-methyldodec-11-en-1-yl 4-methylbenzenesulfonate ((R)-8) (126 MHz, CDCls)
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S$11. 'H NMR Spectrum of (R)-2-chloro-3-methylbutanoic acid ((R)-10) (500 MHz, CDCls)
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Figure S12. 3C NMR Spectrum of (R)-2-chloro-3-methylbutanoic acid ((R)-10) (126 MHz, CDCls)
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Figure S13. 'H NMR Spectrum of (R)-2-chloro-3-methylbutan-1-ol ((R)-11) (500 MHz, CDCls)
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Figure S14. 3C NMR Spectrum of (R)-2-chloro-3-methylbutan-1-ol ((R)-11) (126 MHz, CDCls)
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Figure S15. '"H NMR Spectrum of (S)-2-isopropyloxirane ((5)-12) (500 MHz, CDCls)
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Figure S16. 3C NMR Spectrum of (S)-2-isopropyloxirane ((S)-12) (126 MHz, CDCls)
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Figure S17. 'H NMR Spectrum of (R)-2-methylpentan-3-ol ((R)-13) (500 MHz, CDCls)
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Figure S18. 3C NMR Spectrum of (R)-2-methylpentan-3-ol ((R)-13) (126 MHz, CDCls)
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Figure S19. 'H NMR Spectrum of (S)-2-chloro-3-methylbutanoic acid ((S)-10) (500 MHz, CDCls)
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Figure S20. 3C NMR Spectrum of (S)-2-chloro-3-methylbutanoic acid ((5)-10) (126 MHz, CDCls)
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Figure S21. 'H NMR Spectrum of (S)-2-chloro-3-methylbutan-1-ol ((S)-11) (500 MHz, CDCls)
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Figure S22. 3C NMR Spectrum of (S)-2-chloro-3-methylbutan-1-ol ((5)-11) (126 MHz, CDCls)
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Figure S23. 'TH NMR Spectrum of (R)-2-isopropyloxirane ((R)-12) (500 MHz, CDCls)
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Figure S24. 3C NMR Spectrum of (R)-2-isopropyloxirane ((R)-12) (126 MHz, CDCls)
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Figure S25. 'H NMR Spectrum of (S)-2-methylpentan-3-ol ((5)-13) (500 MHz, CDCls)

5060
r16°0
6160
8260
Lv60
2960 =
s’
TSN
L9€1
18€°1 7|
g1
s6°1
8661
6071 |
11
9zl
111
961 4
€051
e ]
81l
9zs'l
cec'l ﬁ
6551
Lvs'l
sl
1951
2ol
8€9'1
1591
299'1
$99°1
SL9'1
6L9'1
689'1
269'1
oLl
9ILl
L9TE
oLTe
v8TE
r6TE

€0E°¢

OH
(S)-13

ZCl'9

Spoe

660
oot
901

L+

f1 (ppm)

Figure S26. 3C NMR Spectrum of (S)-2-methylpentan-3-ol ((S)-13) (126 MHz, CDCls)
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Figure S27. 'TH NMR Spectrum of (4R,14R)-4,14-dimethylhexadec-1-ene ((4R,14R)-15) (500 MHz, CDCls)
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Figure S28. 3C NMR Spectrum of (4R,14R)-4,14-dimethylhexadec-1-ene ((4R,14R)-15) (126 MHz, CDCls)
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Figure S29. 'H NMR Spectrum of (3R,13R)-3,13-dimethylpentadecanoic acid ((3R,13R)-16) (500 MHz, CDCls)
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Figure S30. 3C NMR Spectrum of (3R,13R)-3,13-dimethylpentadecanoic acid ((3R,13R)-16) (126 MHz, CDCls)
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Figure S31. 'H NMR Spectrum of (4R,14S5)-4,14-dimethylhexadec-1-ene ((4R,14S5)-15) (500 MHz, CDCls)
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Figure S32. 13C NMR Spectrum of (4R,145)-4,14-dimethylhexadec-1-ene ((4R,145)-15) (126 MHz, CDCls)
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Figure S33. 'H NMR Spectrum of (3R,135)-3,13-dimethylpentadecanoic acid ((3R,13S)-16) (500 MHz, CDCls)
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Figure S34. 3C NMR Spectrum of (3R,135)-3,13-dimethylpentadecanoic acid ((3R,13S)-16) (126 MHz, CDCls)
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Figure S35. '"H NMR Spectrum of (S)-2-methylpentan-3-yl (3R,13R)-3,13-dimethylpentadecanoate (1a) (500 MH

z, CDCl)
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Figure S36. 3C NMR Spectrum of (5)-2-methylpentan-3-yl (3R,13R)-3,13-dimethylpentadecanoate (1a) (126 MHz,

CDCls)

6£0°01
98711
woLLl
LSL'81
18€°61
0661
9E1'vT
8LO'LT
voTLT
§S9°6T
66L°6T W

+98°6C

66L79€
€06'9€ N.

€Ty —

806°9L
191°LL
9IYv'LL “
L8S'6L

908°€L1 —

(R)

(R)

1a

| HMHJ'! .

|

100

f1 (ppm)

532



Figure S37. '"H NMR Spectrum of (S)-2-methylpentan-3-yl (3R,135)-3,13-dimethylpentadecanoate (1b) (500 MH

z, CDCl)
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Figure S38. 13C NMR Spectrum of (S)-2-methylpentan-3-yl (3R,135)-3,13-dimethylpentadecanoate (1b) (126 MHz,

CDCls)
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Figure S39. '"H NMR Spectrum of (R)-2-methylpentan-3-yl (3R,13R)-3,13-dimethylpentadecanoate (1c) (500 MH

z, CDCl)
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Figure S40. 3C NMR Spectrum of (R)-2-methylpentan-3-yl (3R,13R)-3,13-dimethylpentadecanoate (1c) (126 MHz,

CDCls)
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Figure S41. '"H NMR Spectrum of (R)-2-methylpentan-3-yl (3R,135)-3,13-dimethylpentadecanoate (1d) (500 MH

z, CDCl)
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Figure S42. 3C NMR Spectrum of (R)-2-methylpentan-3-yl (3R,135)-3,13-dimethylpentadecanoate (1d) (126 MHz,

CDCls)
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Figure S43. '"H NMR Spectrum of 10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl (S)-3,3,3-trifluoro-2-methoxy-2-p

henylpropanoate ((5)-18) (500 MHz, CDCls)
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Figure S44. 13C NMR Spectrum of 10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl (25)-3,3,3-trifluoro-2-methoxy-2-

phenylpropanoate ((S)-18) (126 MHz, CDCls)
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Figure S45. °F NMR Spectrum of 10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl (25)-3,3,3-trifluoro-2-methoxy-2-
phenylpropanoate ((S)-18) (471 M, CDCls)
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Figure S46. '"H NMR Spectrum of (25)-10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl (25)-3,3,3-trifluoro-2-methox
y-2-phenylpropanoate ((5,5)-18) (500 MHz, CDCls)
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Figure S47. 3C NMR Spectrum of (25)-10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl (25)-3,3,3-trifluoro-2-methoxy-

2-phenylpropanoate ((S,5)-18) (126 MHz, CDCls)
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Figure S48. °F NMR Spectrum of (25)-10-((tetrahydro-2H-pyran-2-yl)oxy)decan-2-yl (25)-3,3,3-trifluoro-2-methoxy-

2-phenylpropanoate ((S,5)-18) (471 M, CDCls)
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Figure 549. '"H NMR Spectrum of 2-methylpentan-3-yl 3,5-dinitrobenzoate (rac-20) (500 MHz, CDCls)
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Figure S50. 3C NMR Spectrum of 2-methylpentan-3-yl 3,5-dinitrobenzoate (rac-20) (126 MHz, CDCls)
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Figure S51. '"H NMR Spectrum of (S)-2-methylpentan-3-yl 3,5-dinitrobenzoate ((S)-20) (500 MHz, CDCls)
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Figure §52. 13C NMR Spectrum of (S)-2-methylpentan-3-yl 3,5-dinitrobenzoate ((5)-20) (126 MHz, CDCls)
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Figure S53. 'H NMR Spectrum of (R)-2-methylpentan-3-yl 3,5-dinitrobenzoate ((R)-20) (500 MHz, CDCls)
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Figure S54. 13C NMR Spectrum of (R)-2-methylpentan-3-yl 3,5-dinitrobenzoate ((R)-20) (126 MHz, CDCls)
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6. HPLC Chromatography of the Compounds

Figure S55. HPLC Chromatography of 2-methylpentan-3-yl 3,5-dinitrobenzoate ((rac)-20) (Daicel Chiralcel OJ-

H column; n-hexane/2-propanol = 99.5:0.5, 1.0 mL/min, 254 nm)
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Figure S56. HPLC Chromatography of (5)-2-methylpentan-3-yl 3,5-dinitrobenzoate ((5)-20) (Daicel Chiralcel

OJ-H column; n-hexane/2-propanol = 99.5:0.5, 1.0 mL/min, 254 nm)

[ ] VWD A Wavelength=254 nm (WXY120230524000005.0)
Al o
104 0 -
"t O2N o/g/ =
504
L N(Os,z)-zo
304
20
104
04
04
20 \ \ \ \ \ ‘
0 § 10 15 pA| % mi
Peak RetTime Type Width Area Height Area
# [min] [min] mAU*s [mAU] %
1 20.358 BB 0.9261 3767.01904 59.64439 100.0000

S42



Figure S57. HPLC Chromatography of (R)-2-methylpentan-3-yl 3,5-dinitrobenzoate ((R)-20) (Daicel Chiralcel
OJ-H column; n-hexane/2-propanol = 99.5:0.5, 1.0 mL/min, 254 nm)
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