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General Techniques

Unless otherwise specified, all reactions were carried out in oven-dried (>120 °C) glassware equipped
with a magnetic stir bar and a rubber septum under a positive pressure of nitrogen or argon. Air- or
moisture-sensitive reagents were transferred to the reaction vessel under positive pressure of nitrogen
or argon via syringe or stainless steel cannula.Reactions were run at room temperature (20-25 °C)
unless otherwise noted in the experimental procedure, and reported reaction temperatures refer to the
external temperatures measured for the bath in which the reaction vessel was immersed. Heating was
obtained through the use of a silicone oil bath. For reactions run below room temperature, the term
“-78°C” refers to a bath of acetone and dry ice, and “0 "C” refers to an ice-water bath. Intermediate
temperatures were obtained by the careful addition of dry ice toan acetone bath at periodic intervals to
maintain the desired temperature. “Concentration” refers to the removal of solvent using a Buchi
rotary evaporator equipped with a portable vacuum pump. Removal of residual solvents was
accomplished by evacuation of the container for a period of 12-20 hours using a high vacuum line

maintained at 0.1-1.0 Torr.

Reagents and Solvents

Unless otherwise specified, all commercial reagents, solvents, and solutions were used without
further purification with the following exceptions. Tetrahydrofuran and diethyl ether were purified via
distillation from sodium benzophenoneketyl. Dichloromethane and toluene was purified via distillation
from calcium hydride. Dichloroethane, pyridine, and triethylamine were distilled from calcium hydride

under a positive pressure of nitrogen.

Chromatography

Analytical thin-layer chromatography (TLC) was performed using Merck 0.25 mm silica gel plates
with a 254nM fluorescent indicator. Plates were developed in a covered chamber visualized with
ultraviolet light, followed by staining of the plate with either p-anisaldehyde solution, ceric ammonium
molybdate solution, or potassium permanganate solution, and heating. The term “flash chromatography”
refers to column chromatography using Merck silica gel 60 (230-400 mesh), with a description of the

eluent used noted in parenthesis following the description of purification.
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Physical and Spectroscopic Data

Proton and Carbon NMR spectra were measured on a Bruker ACF-300, Bruker DPX-400, Bruker
AMX-500, and JEOL ECA-400nuclear magnetic resonance spectrometers. *H NMR spectra are
reported as chemical shifts in parts per million (ppm) as referenced from a residual solvent peak
(chloroform: & 7.26 unless otherwise noted; methanol: 6 3.31) and coupling constants (J) are reported
in Hertz. The reported chemical shifts are tabulated in one of the following format: multiplicity,
coupling constant (s), number of protons. Multiplicities are reported as follows: s = singlet, d = doublet,
t = triplet, q = quartet, dd = doublet of doublets, ddd = doublet of doublet of doublets, dddd = doublet
of doublet of doublet of doublets, dt = doublet of triplets, dq = doublet of quartets, td = triplet
ofdoublets, qd = quartet of doublets, m = multiplet. Proton-decoupled **C NMR spectra are reported as
chemical shifts in parts per million (ppm) as referenced to residual solvent peaks (chloroform: & 77.0;
methanol: 649.0).Infrared spectra were measured on a Restige-21 (Shimadzu) Fourier Transform
Spectrometer (FT-IR) using material applied as a thin film on a NaCl plate and are reported as wave
numbers (cm™). Optical rotations were measured at 589 nm (Na-D line) on a Jasco P-2000 digital
polarimeter using solutions of dichloromethane, chloroform, or methanol. All values are reported in the
following format: [a]p = specific rotation (concentration of the solution reported in units of 10 mg
sample per 1 mL solvent, solvent used). High-resolution mass spectroscopy (HRMS) services were

recorded on a Waters Q-Tofpremier™ mass spectrometer.
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Procedures
O O \\O\
AcO ] BF,- OEt, A0 Bn
+ BnOH + TsNH; ——— 5 5
AcO CICH,CH,Cl € o
OAc r.t. 20 min “Ts

11
Benzyl 3-p-toluenesulfonamido-4,6-di-O-acetyl-2,3-dideoxy-a-b-glacopyranoside(11)*

To a solution of 3,4,6-tri-O-acetyl-D-galactal (500 mg, 1.8 mmol) and p-toluenesulfonamide (340 mg,
2.0mmol, 1.1 equiv) in DCE (20 mL) was added benzyl alcohol (210 pL, 2.0 mmol, 1.1 equiv) under
N, atmosphere. BF;'OEt, (500 pL, 4.0 mmol, 2.2 equiv) was then added to thismixture. The reaction
mixture was stirred for 20 min at room temperature, quenched with saturated NaHCO; (30mL) and
subsequently extracted with CH,CI, (3 x 50 mL). The extract was washed with water, brine, dried and
concentrated, which residue was subjected to column chromatography (silica gel, hexane-EtOAc) to
obtain the title compound 11 as a colourless oil (688mg, 78%): [a] = +41.6 (c = 0.5 in CHCIy); *H
NMR (CDCls, 400 MHz): 8 7.74 (d, J = 8.4 Hz, 2H), 7.28-7.42 (m, 7H), 6.06 (d, J = 8.0 Hz, 1H), 4.94
(d, J = 7.2 Hz, 1H), 4.78 (d, J = 2.8 Hz, 1H), 4.75 (d, J = 12.0Hz, 1H), 4.52 (d, J = 12.0 Hz, 1H), 4.28
(t, J = 6.0 Hz, 1H), 3.99-4.10 (m, 2H), 3.63 (q, J = 2.8 Hz, 1H), 2.42 (s, 3H), 2.07 (s, 3H), 2.05 (s, 3H),
2.01 (dt, J = 19.2, 4.8 Hz, 1H), 1.45 (d, J = 14.2 Hz, 1H); *C NMR (CDCl;, 100 MHz): & 170.5,
169.5, 143.5, 137.8, 136.5, 129.8, 128.7, 128.3, 128.1, 127.1, 95.7, 69.4, 67.9, 63.4, 62.9, 47.6, 28.6,
21.6, 20.8, 20.7; IR (CHCIy): 3417, 1643, 1214, 1175, 1042, 665 cm™; HRMS (ESI) m/z [M+Na]"

calcd for C,4H,9gNOgSNa 514.1512, found 514.1516.

O Ox 0.4 OH
ACO/IJ BN by(OH),/C, H, ACO/I/\F
AcO Y » AcO Y

HN NH
“Ts Ts”
1 91% 14

3-p-toluenesulfonamido-4,6-di-O-acetyl-2,3-dideoxy-a-p-glacopyranoside (14)

To a solution of 11 (600 mg, 1.2 mmol) in MeOH (12 mL) was added 10% Pd(OH),/C (90 mg) under
an Ar atmosphere. The resulting reaction mixture was stirred at room temperature under a H,
atmosphere for 12 h and then filtrated through a Celite® pad and washed with EtOAc (2 x 50 mL). On

removing the solvent, the residue was purified by flash column chromatography on silica gel (eluent:

4
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n-hexane: EtOAc = 10: 1 to 2:1) to give the title compound 14 as a colourless gum (437mg, 91%): 'H
NMR (CDCl;, 400 MHz):  7.80 (d, J =8.4 Hz, 2H), 7.32 (d, J =8.0 Hz, 2H), 6.16 (d, J = 8.4Hz, 1H),
5.37 (d, J = 15.2 Hz, 1H), 4.80 (d, J = 2.8 Hz, 1H), 4.51 (t, J = 6.0 Hz, 1H), 4.04-4.06 (m, 2H),
3.63-3.66 (m, 1H), 3.02 (t, J = 2.8 Hz, 1H), 2.43(s, 3H), 2.04 (s, 3H), 2.03 (s, 3H), 1.95-2.00 (m, 1H),
1.49 (d, J = 13.6 Hz, 1H); **C NMR (CDCl;,100 MHz): & 170.6, 169.5, 143.5, 137.8, 129.8, 127.1,
92.0, 67.9, 63.2, 62.9, 47.6, 28.4, 21.6, 20.8, 20.7; IR (CHCI,): 3382, 1668, 1233, 1156, 653 cm™;

HRMS (ESI) m/z [M + Na]" calcd for C;7H»3NOgSNa 424.1042, found 424.1045.

O_OH
AcO OH " phyp=CHCO,E Ts
MeCN, 8 h OH HN
AcO” \/kl/'\ﬂ,:\/cozEt

—> AcO

1NH 51% L
S 14 15

(2R,3R,4S)-8-ethoxy-2-hydroxy-4-((4-methylphenyl)sulfonamido)-8-oxooct-6-ene-1,3-diyl

diacetate (15)

The mixture of compound 14 (400 mg, 1.0 mmol) and EtO,CCH=PPh; (382mg, 1.1 mmol, 1.1 equiv.)
in MeCN (10 mL) was stirred at room temperature for 7 h. After reaction was completed, the reaction
mixture was loaded to column chromatography (n-hexane: EtOAc = 10: 1 to 2:1) to give the product as
a mixture of Z/E isomers with ratio of 1/2 (240 mg, 0.51 mmol, 51%), which was used for next step

directly.

_Ts Ts,
OH HN Pd/C, H, OH NH
AcO. N CO,Et AcO\/H/k/\/C%Et
OAc OAc
15 93% 10

(2R,3R,4S)-8-ethoxy-2-hydroxy-4-((4-methylphenyl)sulfonamido)-8-oxooctane-1,3-diyl diacetate

(10)

To a solution of compound 15 (471 mg, 1.0 mmol) in MeOH (10 mL) was added 10% Pd/C (60 mg)
under a H, atmosphere. After stirring at room temperature for 12 h, the reaction mixture was filtrated
through a Celite® pad. On removing the solvent, the residue was purified by flash column

chromatography on silica gel (eluent, n-hexane: EtOAc = 10: 1 to 2:1) to give the title compound 14 as
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a colourless gum (440 mg, 93%): [a]% = +11.4 (c = 0.5 in CHCI;); '"H NMR (CDCl3, 400 MHz):
87.78 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 5.32 (d, J = 8.4 Hz, 1H), 4.87-4.91(m, 1H), 4.34
(d, J = 3.6Hz, 1H), 4.06-4.13 (m, 3H),3.67-3.69 (m, 2H),3.31-3.37 (m, 1H), 2.43(s, 3H), 2.19-2.21 (m,
1H), 2.10 (s, 3H), 2.08 (s, 3H), 1.38-1.43 (m, 2H), 1.22-1.27 (m, 6H); *C NMR (CDCl;, 100 MHz): &
173.2,171.7, 170.2, 143.5, 129.6, 127.3, 127.1, 71.5,71.0, 62.9, 60.4, 55.0, 33.4, 27.6, 21.5, 21.0, 20.8,
20.7, 14.2; IR (CHCIly): 3300, 1743, 1678, 1123cm™; HRMS (ESI) m/z [M + Na]* calcd for

C;1H3:NOgSNa 496.1617, found 496.1613.

Ts OAc

OH NH DIAD Ts
AcO coEt Ths N
Cf \)\H\/\/ 2 —_— H COZEt
THF
OAc 10 AcO 16

75%

ethyl 4-((2S,3R,4S)-3-acetoxy-4-(acetoxymethyl)-1-tosylazetidin-2-yl)butanoate (16)°

To a solution of PPh; (668 mg, 2.55 mmol, 3.0 equiv.) in dry THF (8 mL), diethylazodicarboxylate
(0.5 mL, 2.55 mmol, 3.0 equiv.) was added dropwise at 0 °C and the mixture was stirred for 0.5 h. A
solution of the compound 10 (400 mg, 0.85 mmol, 3.0 equiv.) in dry THF (8 mL) was added slowly.
The reaction mixture was warmed to room temperature over 12 h and removal of solvent was followed
by flash column chromatography (eluent, n-hexane: EtOAc = 10: 1 to 4:1) to afford the title compound
16 as a colorless oil (290 mg, 75%):[a]° = +35.5 (¢ 0.5 CHCIs); *H NMR (CDCl;, 400 MHz): & 7.81
(d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.4 Hz, 2H), 4.73-4.78 (m, 1H), 4.20 (dd, J = 12.0, 2.8 Hz, 1H),
4.08-4.13 (m, 2H), 3.80 (dd, J = 12.0, 5.2 Hz, 1H), 3.00 (dd, J = 12.0, 7.2 Hz, 1H), 2.84-2.89 (m, 1H),
2.45 (s, 3H), 2.24-2.28 (m, 2H), 2.06 (s, 3H), 2.05 (s, 3H), 1.52-1.58 (M, 3H), 1.38-1.45 (m, 1H), 1.24
(t, J = 7.6 Hz, 3H); **C NMR (CDCl;, 100 MHz): & 172.8, 170.3, 169.6, 145.1, 134.3, 129.7, 128.1,
127.1, 67.8, 63.7, 60.3, 44.2, 41.8, 33.4, 26.2, 22.6, 21.6, 20.7, 14.2; IR (CHCIl,): 2922, 1676, 11135,

678cm™; HRMS (ESI) m/z [M + Na]" calcd for C;H,sNOgSNa 478.1512, found 478.1510.

OAc g oH  Ts

N MeONa, MeOH N
H COEt o CO,Et
AcO 16 98% HO 17

ethyl 4-((2S,3R,4S)-3-hydroxy-4-(hydroxymethyl)-1-tosylazetidin-2-yl)butanoate (17)
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MeONa (6 mg, 0.1 mmol) was added to a solution of compound 16 (250 mg, 0.55 mmol) in MeOH (6
mL) and the mixture was stirred at room temperature for 8h. The solvent was evaporated in vacuo and
the residue was purified by flashing chromatography (eluent, n-hexane: EtOAc = 5: 1 to 1:1) to afford
the title compound 17 as a clear colourless oil (200 mg, 98%): [a] 5= +22.8 (c 0.5 CHCI); 'H NMR
(CDCls, 400 MHz): §7.67 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H),4.71 (d, J = 8.8 Hz, 1H),
3.99-4.05 (m, 2H), 3.76 (d, J = 12.4 Hz, 1H), 3.44-3.69 (m, 2H), 2.96(d, J = 2.0 Hz, 2H), 2.35 (s, 3H),
2.11-2.13 (m, 2H), 1.41-1.52 (m, 4H), 1.20 (t, J = 7.6 Hz, 3H); °C NMR (CDCls, 100 MHz): & 173.1,
143.6, 138.0, 129.7, 127.0, 60.6, 60.5, 56.7, 55.9, 52.2, 33.6, 33.3, 21.5, 20.6, 14.2; IR (CHCIy): 3345,
2907, 1655, 1183, 731cm™; HRMS (ESI) m/z [M + Na]" calcd for Ci;H,sNOgSNa 394.1300, found

394.1305.

OH  Ts BnBr,NaH  OBn 1o
N TBAI (cat.) N
H COEt ———> H CO,Et
THF
HO BnO
17 98% 18

ethyl 4-((2S,3R,4S)-3-(benzyloxy)-4-((benzyloxy)methyl)-1-tosylazetidin-2-yl)butanoate (18)

To the solution of compound 17 (160 mg, 0.43 mmol) in THF (5 mL) was added NaH (52 mg, 1.3
mmol) and TBAI (16 mg, 0.043 mmol) at 0 °C under N,. After 10min of stirring, BnBr (153 pL, 1.3
mmol) was added slowly. The reaction was stirred for 30 min at 0°C and then allowed to warm to room
temperature. After 8h, the reaction was quenched by saturated aqueous ammonium chloride and
extracted with EtOAc (3 x 10 mL). The extracts were washed with ag. NaHCO; solution (40 mL),
dried over Na,SO, and concentrated under reduced pressure to give the residue, which was purified by
column chromatography (eluent, n-hexane: EtOAc = 10: 1 to 4:1) to afford the title compound 18 as a
colourless oil (232 mg, 98%): [a]° = +63.1 (c 0.6 CHCI5); *H NMR (CDCl;, 400 MHz): § 7.74 (d, J =
8.0 Hz, 2H), 7.20-7.35 (m, 12H), 4.33-4.52 (m, 4H), 4.05-4.11 (m, 2H), 3.79-3.81 (m, 1H), 3.27 (dd, J
=11.6, 2.4 Hz, 1H), 3.11 (dd, J = 11.6, 2.4 Hz, 1H), 2.81-2.85 (m, 2H), 2.41(s, 3H), 2.06-2.09 (m, 2H),
1.34-1.39 (m, 4H), 1.25 (t, J = 7.6 Hz, 3H); *C NMR (CDCls, 100 MHz): § 173.0, 143.3, 137.8, 137.6,

129.6, 128.6, 128.5, 128.4, 127.8, 127.7, 127.6, 127.5, 127.4, 73.3, 69.5, 60.3, 59.1, 56.2, 55.7, 48.5,
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33.6, 28.1, 21.5, 21.4, 14.2; IR (CHCIs): 2875, 1705, 1068, 718 cm™; HRMS (ESI) m/z [M + Na]*

calcd for C3;H37NOgSNa 574.2239, found 574.2243.

OBn OBn

/Ts /TS
N DIBAL-H N
H COgEt T’ H CHO
oluene
BnO BnO
18 quant. 7

4-((2S,3R,4S)-3-(benzyloxy)-4-((benzyloxy)methyl)-1-tosylazetidin-2-yl)butanal (7)

To a solution of ethyl ester 18 (200 mg, 0.36 mmol) in anhydrous toluene (5 mL) was added dropwise
DIBAL-H (0.43 mL, 0.43 mmol, 1M in toluene, 1.2 equiv.) at —78 °C under Ar atmosphere. After 2 h,
MeOH (1 mL) was added dropwise followed by EtOAc (5 mL) and sodium potassium tartrate
(20%-H,0, 5 mL) at —78 °C. The mixture was stirred for 1 h at room temperature before extracting
with EtOAc (3 x 10 mL). The organic layers were washed with brine and dried over Na,SO,. Filtration
and evaporation of the solvent under reduced pressure in vacuo gave the azetidine core 7, which was
used for next step directly without any purification. [o]%, = +53.2 (¢ = 0.44, CHCI,); *H NMR (CDCl,
400 MHz): § 9.56 (t, J = 1.6 Hz, 1H), 7.74 (d, J = 8.4 Hz, 2H), 7.21-7.32 (m, 12H), 4.38-4.49 (m, 4H),
3.78-3.81 (m, 1H), 3.29 (dd, J = 11.2, 2.4 Hz, 1H), 3.15 (dd, J = 11.2, 2.4 Hz, 1H), 2.81-2.85 (m, 2H),
2.41 (s, 3H), 2.17-2.19 (m, 2H), 1.31-1.45 (m, 4H); *C NMR (CDCl;, 100 MHz): & 201.7, 143.4,
137.8, 137.7, 137.6, 129.7, 128.6, 128.4, 127.9, 127.8, 127.7, 127.6, 127.4, 73.3, 69.4, 59.1, 56.1, 48.5,
43.1,28.1, 21.5, 18.6, 14.2; IR (CHCIs): 3087, 2966, 2868, 1599, 1497, 1455, 1335, 1207, 1154, 1093,
1043, 914, 815, 738, 699, 680 cm™; HRMS (ESI) m/z [M + Na]* calcd for C,gH3sNOsSNa 530.1977,
found 530.2001.

OTBS
PP )\/(:)\TBS i /\/\/\rﬂf\)\
BnO” ""Pph, + o —> Bno

CHO tHF

19
12 13 86%

((10-(benzyloxy)-2-methyldec-5-en-4-yl)oxy)(tert-butyl)dimethylsilane(19)

To a solution of Wittig salt 12 (prepared from pentane-l,5-diol via 3 steps)* (800mg, 1.4 mmol, 1.1
equiv.) in THF (5 mL) at 0°C was added nBuLi (1.7 M in THF, 0.82 mL, 1.4 mmol, 1.1 equiv.). The

reaction was warmed up to room temperature and stirred for 0.5h, then cooled to -78 °C and a solution
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of the aldehyde 13 (prepared from L-leucine via 4 steps)® (300 mg, 1.28 mmol, 1.0 equiv.) in THF (2
mL) was added slowly and stirred for 0.5 h. The reaction mixture was warmed to room temperature
over 12 h, then the reaction mixture was quenched with satd. ag. NH,CI (20 mL) and extracted with
EtOAc (3 x 20 mL). The combined extracts were washed with water, brine, dried over Na,SO, and
concentrated in vacuo to give the crude product. The residue was purified by column chromatography
(eluent, n-hexane: EtOAc = 50: 1 to 10:1) to give the title compound 19 as colourless liquid (430 mg,
86%): *H NMR (CDCls, 400 MHz): §7.28-7.35 (m, 5H), 5.27-5.36 (m, 2H), 4.50 (s, 2H), 4.44-4.49 (m,
1H), 3.48 (t, J = 6.4 Hz, 2H), 2.03-2.09 (m, 2H), 1.60-1.70 (m, 3H), 1.43-1.50 (m, 3H), 1.11-1.17 (m,
1H), 0.84-0.95 (m, 15H), 0.03 (d, J = 8.0 Hz, 6H); *C NMR(CDCl,, 100 MHz): 5138.6, 134.8, 128.4,
128.3, 127.6, 127.5,72.9, 70.3, 67.0, 47.8, 29.5, 27.6, 26.3, 25.9, 25.8, 24.1, 23.4, 22.3, 18.2, -4.1, -4.8,;
IR (CHCIy): 2974, 2865, 1460, 1125, 729cm™;HRMS (ESI) m/z [M + Na]" calcd for C,,H4,0,SiNa

413.2852, found 413.2854.

OTBS|  Pd(OH),/C, H, QTBS
SO —_—
BnO HO

19 90% 20
(S)-7-((tert-butyldimethylsilyl)oxy)-9-methyldecan-1-ol (20)

To a solution of compound 19 (390 mg, 1.0 mmol) in MeOH (10 mL) was added10% Pd(OH),/C (80
mg) under a H, atmosphere. After stirring at room temperature for 18 h, the reaction mixture was
filtrated through a Celite® pad. On removing the solvent, the residue was purified by flash column
chromatography on silica gel (eluent, n-hexane: EtOAc = 10: 1 to 2:1) to give the title compound 20 as
a colourless gum (272 mg, 90%): [a]°% = -55.6 (¢ 1.0 CHCI;); 'H NMR (CDCl;, 400 MHz): &
3.67-3.70 (m, 1H), 3.63 (t, J = 6.8 Hz, 2H), 1.63-1.70 (m, 1H), 1.53-1.59 (m, 2H), 1.20-1.41 (m, 11H),
0.86-0.88 (m, 15H), 0.05 (s, 6H); *C NMR(CDCls;, 100 MHz): §70.5, 63.0, 46.6, 37.5, 32.8, 29.7, 26.0,
25.8,25.1,24.4,23.2,22.8,18.1, -4.2, -4.4;IR (CHCI,): 3405, 2976, 1485, 1055, 744, 693 cm™; HRMS

(ESI) m/z [M + Na]" calcd for C;7H350,SiNa 325.2539, found 325.2540.
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Ph
A
oTBS SH N~N oTBS
HO
20 DIAD
PPhg, THF

(S)-5-((7-((tert-butyldimethylsilyl)oxy)-9-methyldecyl)thio)-1-phenyl-1H-tetrazole(22)°

To a stirred solution of alcohol 20 (250 mg, 0.83mmol) in anhydrous THF (5 mL) were added
N-phenyltetrazolethiol 21 (667 mg, 0.91 mmol, 1.1 equiv.) and triphenylphosphine (981 mg, 0.91
mmol, 1.1 equiv.). The resulting mixture was cooled at 0 °C and diethylazodicarboxylate (0.58 mL,
3.74 mmol) was added dropwise under an atmosphere of nitrogen. The reaction mixture was allowed to
warm to room temperature gradually and stirred further for 4 h. Evaporation of the solvent under
reduced pressure afforded a crude product that was purified by columnchromatography with use of 10%
EtOAc/hexane (v/v) as the eluent to afford the sulfide 22 (310mg, 0.67 mmol) in 81% yield as a gum
liquid. TLC: Rf = 0.6 (25% EtOAc/hexane). [a]°x = -48.4 (¢ 1.5 CHCI3); *H NMR (CDCl;, 400 MHz):
§ 7.51-7.59 (m, 5H), 3.66-3.69 (m, 1H), 3.39 (t, J = 7.2 Hz, 2H), 1.78-1.85 (m, 2H), 1.62-1.69 (m, 1H),
1.24-1.45 (m, 10H), 0.86-0.91 (m, 15H), 0.04 (s, 6H); *C NMR (CDCl;, 100 MHz): & 154.5, 133.8,
130.1, 129.8, 123.9, 70.4, 46.6, 37.4, 33.4, 29.3, 29.1, 28.7, 26.0, 24.9, 24.4, 23.2, 22.8, 18.1, -4.2, -4 4,
IR (CHCIy): 3044, 2953, 2867, 1483, 1106, 759 cm™; HRMS (ESI) m/z [M +Na]" calcd for

C,4H42N4OSSiNa 485.2746, found 485.2749.

Ph (NH4)2MoO4
'N~ OTBS H202, EtOH ,’)“j\l\ QTBS
’ z N~
\ /)\ ’/ \\
22 73% (2 steps)

(S)-5-((7-((tert-butyldimethylsilyl)oxy)-9-methyldecyl)thio)-1-phenyl-1H-tetrazole (9) °

A solution of sulfide (300 mg, 0.65 mmol, 1.0 equiv) and (NH,),Mo00, (161 mg, 0.13 mmol, 0.2 equiv)
in EtOH (13 mL) was cooled to 0°C and H,0, (35 mass%) (6.5 ml, 6.5 mmol, 10 equiv) was added
dropwise within 10 min. The resulting mixture was stirred at 0°C for additional 30 min before it was
allowed to warm to room temperature. After 12 h at room temperature, water (20 mL) was added and
the resulting layers were separated. The aqueous layer was extracted with EtOAc (3 x 50 mL) and the

combined organic layers were washed with brine (100 mL), dried over MgSQ,, filtered and the

10
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solvents were evaporated under reduced pressure. The residue was purified by flash column
chromatography (eluent, n-hexane: EtOAc = 10: 1 to 5:1) yielding the desired sulfone (273mg, 0.6
mmol, 91 % yield) as a colorless viscose oil. TLC: Ry = 0.55 (25% EtOAc/hexane). [0] 5 = -23.4 (¢ 0.9
CHCIly); *H NMR (CDCl,, 400 MHz): §7.58-7.70 (m, 5H), 3.68-3.75 (m, 3H), 1.92-1.99 (m, 2H),
1.63-1.69 (m, 1H), 1.20-1.50 (m, 10H), 0.86-0.90 (m, 15H), 0.04 (s, 6H); *C NMR(CDCls, 100 MHz):
6153.5, 133.1, 131.5, 129.7, 125.1, 70.4, 56.0, 46.5, 37.3, 29.3, 28.2, 26.0, 24.7, 24.5, 23.2, 22.8, 22.0,
18.1, -4.2, -4.4; IR (CHCIl,): 3018, 2956, 2860, 1635, 1494, 1143, 768 cm™; HRMS (ESI) m/z [M +

Na]" calcd for C,sH4,N403SSiNa 517.2645, found 517.2647.

OBn

N/TS N~N oTBS KHMDS Ts OTBS|
N -
H CHO + N )\ /\/\/\/\)\ THF nO\““W-/\/\/\)\
BnO ” o 81%
OBn 8

7

(2S,3R,45)-3-(benzyloxy)-2-((benzyloxy)methyl)-4-((S)-11-((tert-butyldimethylsilyl)oxy)-13-methy

ltetradec-4-en-1-yl)-1-tosylazetidine (8)°

To a stirred solution of sulfone 9 (468 mg, 1.24 mmol, 1.5 equiv.) in anhydrous THF (3 mL) cooled at
-78 °C was added KHMDS (1 M in toluene, 0.4 mL, 0.4 mmol, 2.4 equiv.) under nitrogen atmosphere
and the reaction mixture was stirred at the same temperature for 1 h. A solution of aldehyde 7 (0.16
mmol) in anhydrous THF (1 mL) was added dropwise via a syringe over a period of 10 min. The
reaction mixture was stirred for 2 h at -78 °C and then water (10 mL) was added. The clear layers were
separated and the aqueous phase was extracted once with EtOAc (3 x 10 mL). The combined organic
extracts were successively washed with water and brine and dried over Na,SO,. Evaporation of the
solvent under reduced pressure afforded a crude product that was purified by flash column
chromatography (eluent, n-hexane: EtOAc = 10: 1 to 5:1) yielding the desired alkene (100mg, 0.6
mmol, 81 % yield) as a colorless viscose oil. TLC: R; = 0.5 (25% EtOAc/hexane)."H NMR (CDClj,
400 MHz): §7.73 (d, J = 8.0Hz, 2H), 7.20-7.34 (m, 12H), 5.25-5.30 (m, 1H), 5.10-5.13 (m, 1H),
4.39-4.51 (m, 3H), 4.26-4.28 (m, 1H), 3.76-3.81 (m, 1H), 3.66-3.72 (m, 1H), 3.27 (dd, J = 11.6, 2.0
Hz, 1H), 3.12 (dd, J = 11.6, 1.6 Hz, 1H), 2.81 (d, J = 5.2 Hz, 2H), 2.41 (s, 3H), 1.91-1.93 (m, 2H),
1.67-1.77 (m, 3H), 1.30-1.41 (m, 12H), 1.22-1.24 (m, 2H), 0.86-0.88 (m, 15H), 0.04 (s, 6H); *C NMR
(CDClg, 100 MHz): 8143.2, 138.0, 137.8, 137.7, 131.0, 129.5, 129.2, 128.7, 128.5, 128.4, 128.3, 127.8,

11
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127.7,127.4,73.3, 70.6, 69.6, 59.4, 56.2, 55.9, 48.5, 46.6, 37.6, 32.6, 32.1, 29.8, 29.7, 29.6, 28.2, 26.0,
25.0, 24,5, 23.3, 22.8, 21.5, 18.2, -4.2, -4.4; IR (CHCI3): 2944, 2823, 1446, 1235, 1178, 1082, 690

cm™; HRMS (ESI) m/z [M + Na]* calcd for CagHesNOsSSiNa 798.4563, found 798.4566.

T
Ts oTBs TSA, MeOH BnO, '{‘s C:)H
N z p- , Me n =
Bno\uuw\/\/\/\)\ [ N A
90%
OBn 8 OBn 22

(S)-14-((2S,3R,4S)-3-(benzyloxy)-4-((benzyloxy)methyl)-1-tosylazetidin-2-yl)-2-methyltetradec-10

-en-4-ol (22)’

To a stirred solution of compound 8 (80 mg, 0.1mmol) in MeOH (2 mL) cooled at 0 °C was added
p-TSA (2 mg, 0.01 mmol, 0.1 equiv.). The reaction mixture was allowed to warm to room temperature
gradually and stirred further until no remaining starting material could be detected by TLC (ca. 10 h).
The reaction mixture was diluted with EtOAc (2mL) and an excess of agueous saturated NaHCO;
solution was added dropwise. The organic layer was separated and the aqueous layer was extracted
with EtOAc (3 x 5 mL). The combined organic extracts were successively washed with brine and dried
over Na,SO,. Evaporation of the solvent under reduced pressure afforded a crude product that was that
was purified by flash column chromatography (eluent: n-hexane: EtOAc = 10: 1 to 5:1) to obtain the
desired product 22 (58 mg, 0.09 mmol, 90 % vyield) as a colorless viscose oil. TLC: R; = 0.3 (30%
EtOAc/hexane)."H NMR (CDCl;, 400 MHz): §7.73 (d, J = 7.6Hz, 2H), 7.20-7.36 (m, 12H), 5.08-5.28
(m, 2H), 4.27-4.50 (m, 4H), 3.75-3.78 (m, 1H), 3.58-3.63 (m, 1H), 3.29 (dd, J = 11.2, 1.6Hz, 1H),
3.15(dd, J = 11.6, 2.0 Hz, 1H), 2.81-2.83 (m, 2H), 2.41 (s, 3H), 1.93-1.94 (m, 2H), 1.74-1.80 (m, 3H),
1.11-1.58 (m, 15H), 0.91 (dd, J = 12.0, 5.6Hz, 6H); *C NMR (CDCl;, 100 MHz): & 143.2, 138.0,
137.8, 137.6, 131.0, 129.5, 129.3, 128.5, 128.4, 128.3, 127.8, 127.7, 127.4, 73.3, 69.9, 69.6, 59.4, 56.2,
55.9, 48.5, 46.8, 38.1, 32.5, 32.1, 29.6, 29.3, 28.2, 26.0, 25.5, 24.7, 23.5, 22.1, 21.5; IR (CHCI,): 3463,
3006, 2879, 1457, 1368, 1099, 698 cm™; HRMS (ESI) m/z [M + Na]" calcd for CyHssNOsSNa

684.3699, found 684.3703.
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Ts
Es QTBS|  PAOH),/C. H, (N o
BN 7 ' __MeOH _ "N\
0,
49% OH 23

OBn 22

(2S,3R,48)-2-((S)-11-hydroxy-13-methyltetradecyl)-4-(hydroxymethyl)-1-tosylazetidin-3-ol (23) ’

To a solution of compound 22 (45 mg, 0.07 mmol) in MeOH (4 mL) was added 10% Pd(OH),/C (10
mg) under a H, atmosphere. After stirring at room temperature for 36 h, the reaction mixture was
filtrated through a Celite® pad. On removing the solvent, the residue was purified by flash column
chromatography on silica gel (eluent, n-hexane: EtOAc = 4: 1 to 1:1) to give the title compound 23 as a
colourless gum (16mg,49%). TLC: R = 0.2 (60% EtOAc/hexane). [0]°5 = +43.7 (c 0.35 CHCls);'H
NMR (CDCls, 400 MHz): 57.81 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 4.75 (d, J = 9.6Hz, 1H),
4.09 (dd, J = 12.0, 1.6 Hz, 1H), 3.97-4.07 (m, 1H),3.91 (dd, J = 12.0, 4.0 Hz, 1H), 3.80 (d, J = 7.6 Hz,
1H), 3.67-3.73 (m, 2H), 3.27 (br, 1H), 2.46(s, 3H), 1.76-1.83 (m, 2H), 1.30-1.45 (m, 22H), 0.96 (d, J =
5.2 Hz, 3H), 0.94(d, J = 4.8 Hz, 3H); *C NMR(CDClI,, 100 MHz): & 143.4, 138.2, 129.7, 127.1, 73.4,
70.1, 64.5, 60.9, 54.4, 46.9, 38.1, 33.1, 29.7, 29.5, 29.4, 29.2, 29.1, 28.9, 25.6, 25.5, 24.7, 23.5, 22.1,
21.5;IR (CHCIy): 3488, 2905, 1449, 1366, 1156, 723 cm™; HRMS (ESI) m/z [M + Na]* calcd for

C,6H43NOsSNa 504.2760, found 504.2761.
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D4-196-1p, cosy, AV 400, [CDC13, Now 2013
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