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1. General information

Solvents and reagents were reagent grade and used without purification unless
otherwise noted. All reactions dealing with-ar moisturesensitive compounds were
carried out in a flameried, sealed Schlenk reaction tube under an atmosphere of
nitrogen. Anhydrous solvent were bought from Aladdin Chemicals, Shanghai, China.
Compound spots were visualized either by UV light (254 nm) or by heating with a
solution wih 5% BSQ; in ethanol. Column chromatography was performed using
silica gel (206300 mesh).

Structural assignments were made with additional information from COSY,
HSQC, HMBC, and NOESY experiment&d, %, 3C, and COSY NMR data
reported i nrecgudechon &QD MHzWBIR EEOL with tetramethylsilane
(TMS) as an internal standard and CbB&Y solvent unless otherwise statédupling
constants are reported in Hertz (Hz). Spectral splitting patterns are dedigsas,
singlet; d, doublet; t, triplet; q, quartet; p, pentet; m, multiplet; and br, broad.

High resolution mass spectroscopic data of the products were collected on a
Waters Micromass GCT instrument using El (70 eV) or an AB Shigte TOF5600
PlusLC/MS using ESI.

Cyclic voltammetry (CV) were taken on a CS2350M electrochemical
workstation (Wihan Corrtest Instrument Co., Ltd) in GEN (EnergySeal, 99.9%,
with molecular sieves, watgr50 ppm (by K.F.)) at room temperature, ahd CV
experiments werearried out in a threelectrode cell configuration with a glassy
carbon (GC) working electrode (3 mm diameter) and a platinum wire counter

electrode. The potentials were measured versus an Ag/AgCl reference electrode.

The ElectraSyn Setup




2. Numberings and structures of Xthiosugars
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3. General procedures for kthiosugars

3.1General procedureN .

S

0 M

iz Q‘ HoN NH, i%,/&/S\fNH'HBr

Br acetone

Na,S,05 o
—_— SH
DCM/H,O, reflux R

NH, (1a, 1b, 1f, 1i, 1j, 1av, 1p, 1q)

1-Bromosugar (1.0 equiv) and thiourea (1.5 equiv) were dissolved in dry acetone (0.1
M). The solution was heated at reflux for Ca. 4 h untbrbmosugar was fully
consumed as indicated by TLC analysis. The resulting mixture was concentrated in
vacuo. NaS0s (3.0 equiv) and DCM/ED (viv, 2/1) were added to the resulting
mixture, which was then l&ed at 50\ for ca. 3 h and then diluted by addition of
DCM. The organic phase was separated and washed by brine, dried over anhydrous

NaSQy, filtered, concentrated, and purified by silica gel chromatography (petroleum
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EtOAc) afforded the desiredthiosugar®

3.2General proceduren .

z%/o KSAc

—0Q DTT, TEA _0
~) SAc ——— ~_SH
DMF, rt K DMA, rt *
X =Br. Cl GP4 GP; (1c, 1d, 1e, 1g, 1at, 1m, 1n, 1o, 1r)

GP1: Synthesis of thiolacetate derivative.To asolution of the glycosyl halide
(2.0 equiv) in dry DMF (0.3 M) was added potassium thioacetateeud). The
mixture was stirred at rooemperature until TLC indicated complete consumption
of the starting material, then poured into water, and extracted with EtOAc. The
organic layer was washed with water, brine, dried oveERNa4 filtered, concentrated,
and purified by silica gel chromat@phy (petroleuriEtOAc) afforded the desired
thiolacetate derivative.

GP2: Synthesis of 1-thiosugar. To a 0.15 M solution of thiolacetate derivative
(1.0 equiv) and DTTQithiothreitol, 1.5 equiv) in DMA was adde@EA (0.1 eqiv),
and the mixture was stirred at room temperature for an appropriate time until
complete consumption of the starting material. The reaction mixture was poured into
water and extracted witBtOAc. The combined organic layers were washed with
water, brinead concentrated to furnish the crude

over silica gel chromatograpf

3.3General proceduren .

_0 HSAc, TMSOTf  .__O DTT, TEA
%, w\vOAC % w0_SAc }/&/SH
DCM, 0°C~rt DMA, rt
<1h>

GP1: Synthesis of thiolacetate derivative.PerO-acetyl glycoside (1.0 equiv)
was dissolved in anhydroiCM (0.1 M), to which HSAc (3.0 equiv) was added, and
cooled to OC. After addition of TMSOTf (1.0 equiv), the reaction was allowed to
proceed at 0C until TLC indicated complete consumption of tteetieg material,
then poured into aqueous NaH¢ @nd extracted with EtOAc. The organic layer was

washed successively with water and brine, dried oveiS8a concentrated, and
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purified by silica gel chromatography.
GP2: Synthesis of1-thiosugar. Prepared from thiolacetate derivative according

to GP2in General procedurg .2

3.4The synthesis of 1k.

OAc

OH
AcO le) o NaOMe in MeOH HO o
AcO HO SH

OAc MeOH, rt, 1 h OH
1a 1k

To a round flask, NaOMe in MeOH (60 (L, 0.5 equiv, 5.0 M) was added to a solution

of 1a (0.11 g, 0.3 mmol) in MeOH (3 mL). The solution was stirred at room
temperature. When the reaction was completed, the pH of solvent was adjusted to ~7
with Amberlite IR120 and then filtration and remove the solvent under vacuo to gain
the paleyellow oil. These oils bypass purification and proceed straight to the next

step reaction.

3.5Characterization of new substrates

OTBDPS Rf = 0.3, Petroleum Ether/Ethyl Acetate = 10:1 (v/v). Colorless oil;
AcO 2 e 'H NMR (500 MHz, Chloroforrd) a 17.707, 2H), 7.67

AcO

w ] 7.65(m, 2H), 7.45 7.36 (m, 6H), 5.21 5.13 (m, 2H), 4.94 (U

= 9.4 Hz, 1H), 4.46 () = 9.8 Hz, 1H), 3.76 (dd] = 11.8, 2.1 Hz, 1H), 3.70 (dd,=

11.8, 4.6 Hz, 1H), 3.57 3.53 (m, 1H), 2.16 (d] = 9.8 Hz, 1H), 2.07 (s, 3H), 2.00 (s,

5H), 1.92 (s, 3H), 1.05 (s, 9HFC NMR (126 MHz, Chloroforrd) 4 178,. 5, 169
169.4, 136.0, 135.8, 133.3, 133.2, 129.9, 127.8, 79.1, 78.5, 74.1, 73.9, 68.4, 62.8, 26.8,

20.9, 20.8, 20.7, 19.4IRMS (ESI) m/z: [M + HJ* Calcd forCosH3/0sSSi 561.1973
Found561.1949



Rt = 0.3, Petroleum Ether/Ethyl Acetate = 2:1 (v/@Qolorless oll;
O
% 'H NMR (500 MHz, Chloroforrad) U 1 5.13218, 2H), 4.94
O

Acooé@&w (t, J= 9.5 Hz, 1H), 4.54 () = 9.8 Hz, 1H), 4.20 4.12 (m, 2H),
orc | 3.69 (dddJ = 9.8, 4.8, 2.3 Hz, 1H), 2.30 (d,= 9.9 Hz, 1H),
2.08 (s, 3H), 2.06 (s, 3H), 2.04 @@= 2.0 Hz, 2H), 1.99 (s, 3H),
1.947 1.93 (m, 3H), 1.69 1.66 (m, 4H), 1.60 1.58 (m, 3H), 1.53 (s, 5H)3C NMR
(126 MHz, Chloroformd) @ 170. 7, 1,787, 14,1, 73.6 87.5862.3,7 8 . 7
48.4, 42.3, 36.7, 32.8, 28.6, 20.9, 20:8RMS (ESI) m/z: [M + HJ* Calcd for

C24H3500S" 499.1996 Found499.1984

Rt = 0.2, Petroleum Ether/Ethyl Acetate = 2:1
(v/v). Colorless oil; '"H NMR (500 MHz,
Chloroformd) U 5J=9.8Hz(1H), 5.11 (1]

= 9.7 Hz, 1H), 4.96 (1) = 9.5 Hz, 1H), 4.73 4.67
(m, 1H), 4.53 (tJ = 9.9 Hz, 1H), 4.22 4.18 (m, 1H), 4.12 4.10 (m, 1H), 3.71 (ddd,
J=9.7,4.8, 2.2 Hz, 1H), 2.30 (d,= 10.0 Hz, 1H), 2.27 2.23 (m, 1H), 2.19 2.14
(m, 1H), 2.08 (s, 3H), 2.07 (s, 3H), 2.01 (s, 3H), 1.98 (s, 3H), (L.992 (m, 1H),
1.857 1.77(m, 5H), 1.66i 1.65(m, 1H), 1.%1 1.51(m, 2H), 1447 1.35(m, 8H),

1.297 1.21(m, 4H), 1.0/ i 1.04(m, 5H), 0.90 (s, 3H), 0.87 (d,= 6.6 Hz, 3H), 0.62

(s, 3H).23C NMR (126 MHz, Chloroforrd) & 172.9, 170.8, 170. 7,
76.5, 74.5, 73, 73.6, 67.9, 62.1, 56.5, 56.0, 42.8, 42.0, 40.5, 40.2, 35.9, 35.5, 35.1,

34.7, 32.3, 31.1, 30.9, 28.2, 27.1, 26.7, 26.43,243.4, 21.6, 20.9, 20.7, B33.12.1.

HRMS (ESI) m/z: [M + HJ" Calcd forCsgHs9011S" 723.3773 Found 723.3775

. Rt = 0.3, Petroleum Ether/Ethyl Acetate = 2:1 (v/v)
° o r Colorless oil!H NMR (500 MHz, Chloroforrd) G417 . 1
Ac;\cgoéo&w 7.06 (m, 7H), 5.17 (tJ = 9.3 Hz, 1H), 5.37 5.00 (m, 2H),
o orera) 4.92 (t,J= 9.5 Hz, 1H), 4.86 (] = 9.3 Hz,0.6H), 4.50 (q,

J=9.7 Hz,1.MH), 4.17 (ddJ = 12.5, 4.8 Hz0.7H), 4.05 (ddJ = 12.5, 2.2 Hz0.7H),
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3.90 (ddJ = 12.4, 2.0 Hz, 1H), 3.75 (dd;= 12.5, 4.9 Hz, 1H), B9i 3.58 (m, 34H),

2.41 (d,J = 7.1 Hz, 4H),2.27 (dd,J = 9.9, 3.4 Hz1.7H), 2.08 (s, 2H), 2.05 (s, 3H),

2.01 (s, 5H), 1.86 (s, 3H), 48 1.79 (m, 1.7H), 1.4 1 1.42(m, 5H), 0.8 1 0.86(m,
11H).13C NMR (126 MHz, Chloroforrd) & 17 3 . 47, 1704,71302,0698, 1 7 O .
1697, 1411, 141.0,1368, 136.7, 129.6, 122, 1271, 78.7, 766, 76.3,73.9, 735,

735, 729, 68.0, 678, 62.0, 45.1, 45.0, 44.8, 30.2, 22.4,220.8, 206, 20.1, 181,

18.0. HRMS (ESI) m/z: [M + HJ* Calcd forCasHss0oS' 511.1996 Found 511.1983.

OAc Rt = 0.2, Petroleum Ether/Ethyl Acetate = 1:2

AcO 0 c .
AC‘%% (viv). Colorless oil; 'H NMR (500 MHz,
Y o
AcO

| é& Chloroformd) o i %.38(8, 2H), 5.37 5.21
AcO SH
i ore | (m, 3H), 5.04 (tJ = 9.9 Hz, 1H), 4.82 (dd] = 10.6,

3.9 Hz, 1H), 4.77 (t) = 9.3 Hz, 1H), 4.71 (dd] = 10.5, 4.0 Hz, 1H), 4.57 (§,= 9.6

Hz, 1H), 4.42 (tJ = 12.2 Hz, 2H), 4.29 4.21 (m, 2H), 4.14 (dJ = 12.2 Hz, 1H),

4.02 (d,J = 12.5 Hz, 1H), 3.97 3.90 (m, 4H), 3.73 3.71 (m, 1H), 2.2%d, J = 9.6

Hz, 1H), 2.16 (s, 3H), 2.13 (s, 3H), 2.07 (s, 3H), 2.02 (s, 6H), 2.01 (s, 3H), 1.99 (s,

3H), 1.97 (s, 9H)13C NMR (126 MHz, Chloroforrd) 4 170.8, 170.7, 17
170.0, 169.9, 169.8, 169.6, 95.9, 95.7, 78.2, 76.5, 76.0, 74.4, 73.8, 72.6, 71.7, 70.5,

70.2, 69.4, 69.1, 68.6, 67.9, 63.2, 62.3, 61.4, 21.0, 20.9, 20.8HRNMS (ESI) m/z:

[M + H]* Calcd forCagHss025S" 941.2591 Found @1.2588.

4. Optimization of reaction conditions

Table S1. Supporting electrolytes screening

OAc
OAc o
N C (+)|Pt(-), 9.0 mA AcO s N
AcO Q + Supporting electrolyte (1.0 mmol) AcO
AcO SH OAc

OAc MeCN (6.0 mL), 2 h, Ar, r.t,,
undivided cell

1a (0.3 mmol) 2a (0.3 mmol) 3a

Entry Supporting electrolyte Yield (%)
1 "BusNBF4 30
2 "BusOAC Trace
3 "BusNPFs 20
4 "BusNCIO4 32
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5 TBAB 20
6 LiBr 18
7 NaBF, 31°
8 Mg(CIOa)» trace

a|solated yields? The electrolyte is adsorbed to the electroddch greatly reduces the effciency of the reaction, although the yield is

similar toentry 1.

Table 2. Electrode material screening

OA
OAc O "Bu,NBF, (1.0 mmol) ‘ @
e} N Electrodes, Current, T, AcO O N
AcAO s AcO S
o0 OAc MeCN (6.0 mL), Ar, X h OAc
undivided cell
1a (0.3 mmol) 2a (0.3 mmol) 3a
Entry Electrode Current (mA)  Time (h) T(N) Yield (%)?
1 C (H)IPte 9 2 r.t. 30
2 CHICE 9 2 r.t. 7
3 GC (H)|CF ¢ 9 2 r.t. trace
4 Pt (+)|Pt €) 9 2 r.t. 15
5 RVC (+)|Pt €) 9 2 r.t. 28
6 C ()Pt 3 4 60 60
7 Pt (+)|C € 3 4 60 15
8 RVC (+)|Pt (-) & 4 r.t. 70
RVC (+)|Pt €)
9 2a(2.0 equiv) 3 4 r.t. 68
2lsolated yields.
Table S3. The solventscreening
OAc
ohe ’3 RVC (+)|Pt (-), 3.0 mA Acoﬁ/ Q
ACO o) + /©/N "Bu,NBF, (1.0 mmol) AcO S
AcO SH OAc
OAc Solvent (6.0 mL), 4 h, Ar, r.t.,
undivided cell
1a (0.3 mmol) 2a (0.3 mmol) 3a
Entry Supporting electrolyte Yield (%)?
1 MeCN 70
2 DMF trace
3 MeOH 20
4 DMSO 18

a|solated yields.

Table $4. Electrode material screening

OAc
pe
{ ‘ "Bu,NBF, (1.0 mmol)

Electrodes, Current, T,

OAc

AcO """LO S
AcO

N—

AcO—\——0 . N
ACMSH

OAc
undivided cell
2b (1.0 equiv)

1a (0.3 mmol)

MeCN (6.0 mL), Ar, X h, r.t.,

OAc

.

3ak



Yield (%)

Entry Electrode Current (mA)  Time (h) T(N)

3ak | 3bk
1 RVC (+)|Pt §) 3 4 rt. 18 18
2 Pt (+)|Pt §) 3 4 rt. 30 15
3 Pt(+)|C () 3 5 rt. 36 0
4 Pt (4)|C () 3 4 60 65 0
5 Pt (+)|RVC §) 3 4 60 15 15
6 Pt (+)[C €) 3 4 70 58 0

aYields were determined Y1 NMR using CHBr; as an internal standard.

Table S5. Supporting electrolytes screening

OAc
OAc P
\ AN

« |
\ N—

A N Pt (+)[C (), 3.0 mA -0
~N 2 ~ g AcO
Ai%ol/\&/SH ’ /©/ Supporting electrolyte (1.0 mmol) Acows
OAc
one MeCN (6.0 mL), 4 h, Ar, 60 °C

undivided cell

1a (0.3 mmol) 2b (1.0 equiv) 3ak

Entry Supporting electrolyte Yield (%)
1 "BusNBF24 65
2 NaBF, 20
3 Mg(ClOa) 15
4 "BusNCIO4 trace
5 TBAB 25
6 LiBr 30

3 solated yields.

5. General procedure for the synthesis of thioglycosides

General procedure A:  An ovendried 15 mL undivided threrecked bottle
fitted with a magnetic stibar was charged with-thiosugars (0.3 mmol, 1.0 equiv),
aniline derivatives (0.3 mmol, 1.0 equiVBusNBF4 (1.0 mmol), and dry MeCN (6.0
mL). The bottle was equipped witleticulated vitreous carbgiiRVC) (15 x15 x0.1
cm?®) as the anode, platinum plat&5(x 15 x 0.1 cn?) as the cathodeand then
charged with arganThe reaction mixture was stirred and electrolyzeder a
constant current of.8 mA at room temperaturéor 4 h. In the reaction process, the
generation of bubbles can be observed at the cathode. After completion, the solvent
was concentrated under vacuum and the residue purified by flash column
chromatography on silica gel (eluting with petroleum ether/etbgtate) to give the
desired product.

General procedure B: An ovendried 15 mL undivided thresecked bottle
fitted with a magnetic stibar was charged with-thiosugars (0.3 mmol, 1.0 equiv),

aniline derivatives (0.3 mmol, 1.0 equiVBusNBF4 (1.0 mmol), and dry MeCN (6.0
S¢)



mL). The bottle was equipped wigatinum plate 15 x 15 x0.1 cn¥) as theanode,
graphite platg15 x 15 x 0.1 cn¥) as the cathodeand then charged with argofhe
reaction mixture was stirred and electrolyzetiera constanturrent of 30 mA at
60N for 4 h. In the reaction process, the generation of bubbles can be observed at the
cathode. After completion, the solvent was concentrated under vacuum and the
residue purified by flash column chromatography on silica gel (elutitigpetroleum
ether/ethyl acetate) to give the desired product.

General procedure C: An ovendried 15 mL undivided threeecked bottle
fitted with a magnetic stibar was charged with-thiosugars (0.3 mmol, 1.0 equiv),
aniline derivatives (0.3 mmol, 1.0 equiVBusNBF4 (1.0 mmol), and dry MeCN (6.0
mL). The bottle was equipped witiraphite platg15 x 15 x0.1 cn?) as the anode,
platinum plate (15 x15 x0.1 cr) as the cathodeand tlen charged with argohe
reaction mixture was stirred and electrolyzed under a constant currerit mfA9at
room temperature for 2 h. In the reaction process, the generation of bubbles can be
observed at the cathode. After completion, the solvent waseotrated under
vacuum and the residue purified by flash column chromatography on silica gel

(eluting with petroleum ether/ethyl acetate) to give the desired product.

6. Cyclic voltammetry studies

All cyclic voltammograms were performed in a thedectrode cell at room
temperature. A glassy carbon disk electrode (diameter is 3.0 mm, PTFE shroud) was
used as a working electrode. A platinum wire was used as a counter electrode.
Ag/AgCl electrode submerged in 3.5 M KCI solution was used as a reference
electrode 30 mL of MeCN containing 0.1 MBuwNBF4 were poured into the
electrochemical cell in all experiments. The CV of all substrates were measured at the

concentration of 0.01 M. The scan rate was 0.10 V/s, ranging-8dnV to 3.0 V.
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Figure S1. Cyclic voltammogram o2ad (0.01 M) in an electrolyte ofBusNBF, (0.1 M) in CHCN. E

=123V.
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Figure 2. Cyclic voltammogram o2ae(0.01 M) in an electrolyte dBusNBF, (0.1 M) in CHCN. E

=1.18V.
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Figure S3. Cyclic voltammogram oRaf (0.01 M) in an electrolyte dBusNBF4 (0.1 M) in CHCN. E
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Figure $4. Cyclic voltammogram o2ag(0.01 M) in an electrolyte dBusNBF, (0.1 M) in CHCN. E
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Figure S5.Cyclic voltammogram o2ak (0.01 M) in an electrolyte dBusNBF4 (0.1 M) in CHCN. E
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Figure $6. Cyclic voltammograrsof reactions.

7. Control experiments

—a) Radical suppresing experiment

OAc /3
N
AcO Q sn s
AcO
OAc

TEMPO
(3.0 equiv)

Standard conditions

[M+H]*: 520.2211
Detected by HR-MS

Detected by HR-MS

1a (0.3 mmol) 2a (1.0 equiv) 3a,0% ' e I
— b) Radical trapping experiment
) pping exp OAc
(0%) AcO
CcoOMe WA e AcO
OAc ! ; 5, 15% COOMe
N SO,Ph ; : @
o ) i ;
AcO 4 (2.0 equiv) ! N | N
AcO SHo /©/ : 1
OAc Standard conditions ! |
‘ COOMe ! ’ SO,Ph
1a (0.3 mmol) 2a (1.0 equiv) 1
[M+H]*: 260.1645 !
! 6,10%

— c¢) Control experiment 1

OAc OAc
AcO o Standard conditions ACO [e) s
AcO SH AcO g
OAc OAc 2
1a (0.6 mmol) 7,95%
— d) Control experiment 2
OAc @
o Standard conditions AcO
AcO OAc
AcO I MeOH (0.5 mL)
OAc 2 ’
7 (0.3 mmol) 2a (1.0 equiv) 3a, 15%
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Spectrum from 24.wiff (sample 1) - Sempled2d, Expeniment 1, +TOF MS (80 - 1000) from 0.459 to 0.503 min Spectrum from 25.%i ff (sample 1) - Sample025, Experiment 1, +TOF MS (30 - 1000) from 0.726 to 0.771 min
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Figure S6. HRMS of radical trapping experiments.

(&) With TEMPO: An ovendried 15 mL undivided threeecked bottle fitted
with a magnetic stibar was charged with-thiosugarsla (110 mg, 0.3 mmol),
aniline derivativea (49 mg,0.3 mmol), TEMPO (@41 mg, 0.9 mmol), "BusNBF4
(330 mg,1 mmol), and dry MeCN (6.0 mL). The bottle was equipped veticulated
vitreous carborfRVC) (15 x15 x0.1 cn?) as the anode, platinum plat(x15 x0.1
cm?) as the cathodeand then charged with argofihe reaction mixture was stirred
and electrolyzed under a constant current @A at room temperature for 4 h. After
completion, the solvent was concentrated under vacuum and the residue purified by
flash column chromatography on silica ¢gledto obtain3a.

(b) With 4. An ovendried 15 mL undivided threeecked bottle fitted with a
magnetic stibar was charged with-thiosugarsla (110 mg, 0.3 mmg| aniline
derivatives2a (49 mg, 0.3 mmdg| 4 (144 mg, 06 mmol), "BusNBF4 (330 mg, 1
mmol), and dry MeCN (6.0 mL). The bottle was equipped wticulated vitreous
carbon(RVC) (15 x15 x0.1 cn?) as the anode, platinum platis(x15 x0.1 cn?) as

the cathode and then charged with argomhe reaction mixture was stirred and

S14



electrolyzed uner a constant current ofBmA at room temperature for 4 h. After
completion, the solvent was concentrated under vacuum and the residue purified by
flash column chromatography on silica gelafford5 (21 mg, 15%)and 6 (9 mg,

10%), respectively, and impeded the generatioBaof

o Rt = 04, Petroleum Ether/Ethyl Acetate 2:1 (v/v).

Ac
Ag‘cc)(%s\/% Yellow oil; *H NMR (500 MHz, Chloroforrrd ) U 6. 2 4
) S 1H), 5.70 (s, 1H), 5.19 (@ = 9.3 Hz, 1H), 5.03 (dt) =

19.2, 9.7 Hz, 2H), 4.48 (d,= 10.1 Hz, 1H), 4.21 (ddl =
12.4, 5.1 Hz, 1H), 4.10 (dd,= 12.3, 2.3 Hz, 1H), 3.76 (s, 3H), 3.64 (ddds 10.0,
5.1, 2.3 Hz, 1H), 3.60 3.49 (m, 2H), 2.06 (s, 3H), 2.00 (s, 6H), 1.98 (d).33C
NMR (126 MHz, Chloroforrd) & 170.7, 170.3, 169. 5,

75.8, 73.9, 69.9, 68.3, 62.2, 52.3, 30.9, 20.8, 20RMS (ESI) m/z: [M +H]" Calcd
for C1oH27011S" 463.1269 Found463.1268
@ Rf = 05, Petroleum Ether/Ethyl Acetate5:1 (v/v). Yellow oil; *H
N NMR (500 MHz, Chloroforrad) U 8J=@% HZ, 1H), 7.85 (d,
QSOZ% J=7.3 Hz, 2H), 7.51 (t) = 7.4 Hz, 1H), 7.42 (t) = 7.7 Hz, 2H),
2 7.34 (dd,J=8.2, 2.2 Hz, 1H), 7.15 (d,= 8.2 Hz, 1H), ZI671 2.73
(m, 4H), 2.41 (s, 3H), I67 1.73 (M, 4H).13C NMR (126 MHz, Chloroforrad) u
148.4, 142.7, 137.6, 135.6, 134.5, 132.3, 130.1, 128.2, 127.8, 124.6, 54.2, 24.8, 21.0.
HRMS (ESI) m/z: [M +H]" Calcd forCi7H20NO>S" 302.1209 Found302.1210
(c) An ovendried 15 mL undivided threeecked bottle fitted with a magnetic
stir-bar was charged with-thiosugarsla (220 mg, 0.6 mmol);BusNBF4 (330 mg, 1
mmol), and dry MeCN (6.0 mL). The bottle was equipped watirculated vitreous
carbon(RVC) (15 x 15 x 0.1cmd) as the anode, platinum platis(x15 x0.1 cnt) as
the cathode and then charged with argomhe reaction mixture was stirred and
electrolyzed under a constant current df A at room temperature for 4 h. After
completion, the solvent was concentrated under vacuum and the residue purified by

flash column chromatography on silica gel to affoisutlide 7 (414 mg, 95%).
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OAc Rt = 0.3, Petroleum Ether/Ethyl Acetate = 1:1 (v/Yellow oil;
Agocog&/s% 'H NMR (500 MHz, Chloroforrd ) G 8= @35Hz, (2H),,

OAc 2

, 5.18 (t,J = 9.5 Hz, 2H), 5.08 (t) = 9.7 Hz, 2H), 4.64 (d] = 9.7
Hz, 2H), 4.32 (ddJ = 12.5, 4.3 Hz, 2H), 4.20 (d,= 10.3 Hz,

2H), 3797 3.76 (m, 2H), 2.12 (s, 6H), 2.09 (s, 7H), 2.01 €8]), 1.99 (s, 6H)13C
NMR (126 MHz, Chloroforrad) u 170. 84,169.3 87.2276.2, 130969.7,
67.8, 61.6, 2®, 20.7, 20.6.HRMS (ESI) m/z: [M + H]" Calcd for GgHz90185"
727.1572; Found 727.1588. THé NMR and**C NMR spectroscopic data @fare in
accordance with those reported previodsly.

(d) An ovendried 15 mL undivided threeecked bottle fitted with a magnetic
stir-bar was charged with disulfidé(218 mg, 0.3 mmol), aniline derivativ@s (49
mg, 0.3 mmol),"BusNBF4 (330 mg, 10 mmol), and dry MeCN (6.0 mL). The bottle
was equipped witheticulated vitreous carbd®RVC) (15 x15 x0.1 cn?) as the anode,
platinum plate (15 x15 x0.1 cr) as the cathodend then charged with argofhe
reaction mixture was stirred and electrolyzed under a constant currerit mfA3at
room temperature fo# h. After completion, the solvent was concentrated under
vacuum and the residue purified by flash column chromatography on silica gel to

afford 3a (24 mg, 15%).

8. GC detection test of H

OAc
OAc
o N nRVC (+)IPt (-), 3.0 mA AcO o s N
AcO sH + BuyNBF, (1.0 mmol) AcO
AcO OAc

OAc MeCN (6.0 mL), 4 h, Ny, r.t.,
undivided cell
1a (0.3 mmol) 2a (0.3 mmol) 3a

An ovendried 15 mL undividedhreenecked bottle fitted with a magnetic dbiar
was charged with-thiosugarsla (0.11 g,0.3 mmol), aniline derivative®a (0.048 g,
0.3 mmol),"BusNBF4 (0.33 g,1.0 mmol), and dry MeCN (6.0 mL). The bottle was
equipped with reticulated vitreousirbon(RVC) (15 x 15 x0.1 cn?) as the anode,
platinum plate (15 x 15 x 0.1 ci) as the cathode, and then charged withogen

The reaction mixture was stirred and electrolyzed under a constant current of 3.0 mA
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at room temperature for 4 After reacton was accomplished, gas chromatography

(nitrogen was used as a carrier gas) was applied to detect the existence of H
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Figure S7.GC of Hystandard sample
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Figure S8.GC of the atmosphere (before electrolysis)
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Figure S9.GC of the atmospherafterelectrolysis)
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9. Characterization data
(2R,3R,4S,5R,6S)-2-(acetoxymethyl}6-((5-methyl-2-(pyrrolidin -1-
yl)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3a)

o @ Purified by flash column chromatograpR¢= 0.3 (petroleum
ACO@S N etherAcOEt = 3:1 (v/v). Compound3a was isolated in 70%
OAc . . .
@ (109.9 mg) vyield as colorless oil following the general
procedureA. [ ©% -0.014 € 1.0, MeCN) H NMR (500
MHz, Chloroformd) 4G 7. 29 ( sl&=8.3H#)1H), &78 (dD= 10.4l Hz,
1H), 5.18 (tJ = 9.3 Hz, 1H), 04 (t, J = 98 Hz, 1H),4.96(t, J = 96 Hz, 1H), 4.71 (d,

J=12.2 Hz, 1H), 427 4.19 (m, 1H), 4.11 (d) = 12.0 Hz, 1H), 3.87 3.66(m, 1H),

3.26 (s, 4H), 2.25 (s, 3H), 2.06 (s, 3H), 2.02 (s, 3H), 2.01 (s, 3H), 1.98 (s, 3H), 1.88 (s,
4H). 13C NMR (126 MHz, Chloroforrd) U 17 0. 86, 169.37 T48.9} 80,1 6 9 .
129.8, 129.5, 121, 116.6, 85.775.8,743, 70.30, 68.4, 63, 518, 253, 20.8, 20.7,

205. HRMS (ESI) m/z: [M + HJ* Calcd forCasHaaNOeS' 524.1949 Found524.1954

IR ( f i 13445 2955,2811,1746 1597, 1388 1222 1038cn 2.

(2R,3R,4S,5R,65)-2-((benzoyloxy)methyl}6-((5-methyl-2-(pyrrolidin -1-
yl)phenylthio)tetrahydro -2H-pyran-3,4,5triyl tribenzoate (3b)

Purified by flash column chromatographyws = 0.3

OBz
Bégoﬁ/s @ (petroleum ether/AcOEt = 6:1 (v/y) Compound3b was

s isolated in 73% (168.9 mg) yield as colorless oil following

3b

the general procedur&. [ @2 -0.025 ¢ 1.0, MeCN);H
NMR (500 MHz, Chloroforrd) U 71=9F HZ, 2H), 7.93 (dJ = 7.9 Hz, 2H),
7.88 (d,J = 7.8 Hz, 2H), 7.80 (d] = 7.8 Hz, 2H), 7.61 7.51(m, 3H), 7417 7.37(m,
5H), 7.357 7.33 n, 3H), 7.81 7.26(m, 2H), 6.96 (d,J = 8.3 Hz, 1H), 6.70 (dJ =
8.3 Hz, 1H), 5.87 (tJ = 9.5 Hz, 1H), 5.64 (tJ = 9.8 Hz, 1H), 5.49 (tJ = 9.7 Hz, 1H),

5.05 (d,J = 10.0 Hz, 1H), 4.62 (d] = 12.0 Hz, 1H), 4.46 (dd] = 12.7, 5.6 Hz, 1H),
4157 4.11(m, 1H), 3.12 (s, 4H), 2.03 (s, 3H), 2.5 1.48 (m, 4H).13C NMR (126
MHz, Chloroformd) & 3,1656,.16%8, 164.9, 14®, 1372, 133.5,1333, 1332,
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130.1, 129.9, 129, 129.8, 129, 1294, 129.0, 128.8, 128, 128.4, 119.7, 118,
86.5,76.3,745, 708, 69.6, 636, 517, 251, 20.1.HRMS (ESI) m/z: [M + H]" Calcd
for CasH42NOeS' 772.257% Found772.590 IR ( f i | 3819 2804 273Q 1733
1588 1395 1356 1273 1099 719cm' .

1-(4-methyl-2-(((2S,3R,4S,5R,6R)-3,4,5tris(benzyloxy)-6-
((benzyloxy)methyl)tetrahydro-2H-pyran-2-yl)thio)phenyl)pyrrolidine (3c)

o8 Purified by flash column chromatographyws = 0.3
Bréono/ﬁ/s @ (petroleum ether/AcOEt = 8:1 (vijv) Compound3c was
o8 @ isolated in 50% (107.3 mg) yield as colorless oil following

* the general procedur&. [ W2 -0.003 ¢ 1.0, MeCN);H

NMR (500 MHz, Chloroforrd) U 7J=53 HZ, 1H), 7.42 (d] = 6.3 Hz, 2H),

7.3571 7.21(m, 16H), 7.22 (dd,J = 7.5, 1.9 Hz, 2H), 6.96 (dd,= 8.2, 2.2 Hz, 1H),
6.81 (d,J = 8.3 Hz, 1H)4.977 4.92 (m, 2H), 4.86 (ddJ = 10.9, 1.9 Hz, 2H), 4.74 (d,
J=10.2 Hz, 1H), 4.69 (dl = 9.9 Hz, 1H), 4.61 (d] = 10.6 Hz, 2H), 4.55 (d] = 12.1
Hz, 1H), 3.79 (ddJ = 10.9, 1.9 Hz, 1H), 3.743.71(m, 2H), 3.65 (t,) = 9.4 Hz, 1H),
3.5 350 (m, 2H), 3.37 3.24 (m, 4H), 2.16(s, 3H), 1.§7 1.83(m, 4H). 13C NMR
(126 MHz, Chloroforrd) U 2, 11388, 1384, 138.2, 134.6, 130.1, 128.8, 188.
128.5, 128.4, 128.1, 128.0, 127.9, 127.8, 12724.1, 116.5, 83, 87.0, 812, 79.2,
78.0,76.0, 75.4, 75.1, 73.6, 69.1, 51.9, 2520,4.HRMS (ESI) m/z: [M + H]* Calcd
for CasHsoNOsS* 716.3404 Found716.3420

(2S,3R,4S,5R,6R)-2-((5-methyl-2-(pyrrolidin -1-yl)phenyl)thio)-6-
((pivaloyloxy)methyl)tetrahydro -2H-pyran-3,4,5triyl tris(2,2 -
dimethylpropanoate) (3d)

oy @ Purified by flash column chromatographyrs = 0.3
Pi;loﬁ/s N (petroleum ether/AcOEt = 10:1 (vjv)Compound3d was
o ¢ isolated in 63%%30.7mg) yield as white solid following the

3d

general procedurd; m.p: 71.97 72.8N ;[ ©%¥ -0.016 ¢
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1.0, MeCN);H NMR (500 MHz, Chloroforrad) & 7. 24 ( 85104Hg) , 6. 95

1H), 6.77 (dJ = 8.3 Hz, 1H), 5.33 (t) = 9.3 Hz, 1H), 5.17 5.10 (m, 2H), 4.84 (dJ

= 10.3 Hz, 1H), 4.18 (d] = 12.3 Hz, 1H), 4.03 (ddl= 12.3, 5.4 Hz, 1H), 3.71 (dd,

= 11.0, 6.3 Hz, 1H), 3.36 3.32 (m, 2H), 3.1 3.08 (m, 2H), 2.24 (s, 3H), 1.92

1.84 (m, 4H), 1.87 1.80 (m, 2H), 1.17 (s, 9H), 1.16 (s, 9H), 1.14 (s, 9H), 1.11 (s,

9H). 13C NMR (126 MHz, Qhloroformd) 4 178.3, 177.3, 176. 6,
130.0, 129.2, 123.1, 116.7, 86.7, 73.6, 70.1, 68.0, 62.3, 51.8, 38.9, 38.8, 27.3, 27.2,
25.2, 20.6HRMS (ESI) m/z: [M + HJ* Calcd for G/HssNOeS' 692.3827; Found
692.3845IR ( f i 12968 2868 1736 1485 1279 1150 1041, 799, 764cm .

(2R,3R,4S,5R,69)-2-(((tert-butyldiphenylsilyl)oxy)methyl) -6-((5-methyl-2-
(pyrrolidin -1-yl)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3e)

OTBOPS (\/\ Purified by flash column chromatographyws = 0.3
Aﬁoé;vs N (petroleum ether/AcOEt = 8:1 (vlv) Compound3e was
e @ isolated in 71% (153.2ng) yield as yellow solid following

3e

the general procedurk; m.p: 68.2i 70.0N ;[ @%¥ -0.008

(c 1.0, MeCN);*H NMR (500 MHz, Chloroforrad) U 7 J=67% HZ, &H), 7.66
(d, J= 6.8 Hz, 2H), 7.42 7.35 (m, 6H), 7.33 (s, 1H), 6.98 (@= 10.5 Hz, 1H), 6.79
(d,J = 8.3 Hz, 1H), 5.22 5.16 (m, 2H), 5.03 (] = 9.5 Hz, 1H), 4.78 (d] = 10.1 Hz,
1H), 3.76i 3.70 (m, 2H), 3.87 3.52 (m, 1H), 3.387 3.25 (m, 4H), 2.13 (s, 3H), 2.04
(s, 3H),2.00 (s, 3H),1.89 i 1.86 (m, 7H), 1.04 (s,9H). 3C NMR (126 MHz,

Chloroformd) UG 170. 6, 169. 4, 169. 3, 1488,8, 136.

129.7, 127.8, 121.6, 116.6, 85.6, 78.7, 74.8, 70.7, 68.5, 62.8, 51.7, 26.8, 25.2, 20.8,
20.7, 20.4, 19.3HRMS (ESI) m/z: [M + HJ* Calcd for GeHsoNOsSSI* 720.3021;

Found 720.3027R ( f i |384p 2843,2730,1752,1584,1395,1347,1247,1215,
1115,710,609cm' L.

(2R,3S,4S,5R, 6S)-2-(acetoxymethyl}6-((5-methyl-2-(pyrrolidin -1-
yl)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3f)
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NMR (500 MHz, Chlorofornad)

Purified by flash column chromatographyrs

= 0.3

(petroleum ether/AcOEt = 2:1 (vjv) Compound3f was

isolated in 66% (103.6 mg) yield as colorless oil following

the general procedurd; [ @?f -0.009 ¢ 1.0, MeCN);'H
71=22 HZ TH), 7.00 (dd] = 8.4, 2.1 Hz,
1H), 6.79 (dJ = 8.3 Hz, 1H), 5.40 (d] = 3.4 Hz, 1H), 5.23 (tJ = 10.0 Hz, 1H), 5.01

~

u

(dd,J = 10.0, 3.4 Hz, 1H), 4.73 (d,= 10.1 Hz, 1H), 4.16 4.09 (m, 2H), 3.89 (1 =
7.1 Hz, 1H), 3.32 3.28 (m, 2H), 3.24 3.20 (m, 2H), 2.25 (s, 3H), 2.15 (s, 3H), 2.04
(s, 3H), 2.01 (s, 3H), 1.96 (s, 3H), 1.921.86 (m, 4H).13C NMR (126 MHz,
157 1018.64 135, 1.296,.131, 11676853,
74.4,72.2, 67.6, 6B, 619, 51.7, 25.2, 2@, 20.8, 20.7, 20.54RMS (ESI) m/z: [M +
H]* Calcd for GsH3aNOoS* 524.1949 Found524.19441R ( f i | m)
1745, 1598, 1385, 1244, 1044, 609 &m

Chloroformd)

u

170.

S,

3

3348,

(2R,3S,4R,5R,6S5)-5-acetamida2-(acetoxymethyl)}6-((5-methyl-2-(pyrrolidin -1-

yl)phenyl)thio)tetrahydro -2H-pyran-3,4-diyl diacetate (3g)

/gS/S
NHAc
3g

NMR (500 MHz, Chlorofornad)

Purified by flash column chromatographyrs

= 0.3

(petroleum ether/AcOEt = 1:2 (vljv) Compound3g was

isolated in 68% (106.5 mg) yield as colorless oil following

the general procedurd; [ % -0.013 € 1.0, MeCN);'H

u

7.

32

( 95 8.3HK YLH), 681 (@ £

(d,

9.2 Hz, 1H), 5.96 (dJ = 8.4 Hz, 1H), 5.37 () = 9.5 Hz, 1H), 4.95 () = 9.4 Hz, 1H),

4.84 (d,J = 9.5 Hz, 1H), 4.21 4.18 (m, 1H), 4.11 (dJ = 12.2 Hz, 1H), 3.71 3.65
(m, 2H), 3.32 3.31 (m, 2H), 3.23 3.21 (m, 2H), 2.24 (s, 3H), 2.05 (s, 3H), 1.98 (s,

6H), 1.92 (s, 3H), 1.90 (s, 4H%C NMR (126 MHz, Chloroforrd) U

170. 8,

169.6, 137.0, 130.1, 121.7, 116.8, 85.6, 75.7, 73.6, 68.8, 54.0, 52.4, 25.1, 23.4,

20.8, 20.7, 20.5HRMS (ESI) m/z: [M + HJ" Calcd for GsHasN20gS" 523.2109;

Found 523.2109R ( f i 13819 2847, 2717, 1749, 1601, 1379, 1350, 1234, 1037,

600 cm.
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(2R,3S,4R,6S9)-2-(acetoxymethyl)}6-((5-methyl-2-(pyrrolidin -1-
yl)phenyl)thio)tetrahydro -2H-pyran-3,4-diyl diacetate (3h)

oA (\/\ Purified by flash column chromatographyws = 0.3
Aﬁogivs N (petroleum ether/AcOEt = 3:{v/v)). Compound3h was

@ isolated in 65%90.7mg) yield as colorless oil following the
3h

Blo. = 15/1

general procedurd; [ ©%-0.021 ¢ 1.0, MeCN);*H NMR

(500 MHz, Chloroforrd) G 7. 32 ( 3= 6.1H# }H), 6.82.(9=88.2(Hz, ,

1H), 5.05( 4.95 (m, 2H), 4.80 (dd] = 11.9, 1.9 Hz, 1H), 4.23 (dd,= 12.2, 5.7 Hz,

1H), 4.12 (ddJ = 12.2, 2.3 Hz, 1H), 3%i 3.66(m, 1H), 3.3+7 3.30(m, 2H), 3. B

311 (m, 2H), 2.87 2.44(m, 1H), 2.26 (s, 3H), 2.08 (s, 1H), 2.07 &), 2.03 (s,

3H), 2.02 (s, 3H), 1®7 1.88(m, 4H).*C NMR (126 MHz, Chloroforrad) G 170. 9,
170.4, 170.0, 147.9, 145.133.5, 12.0, 124.1, 116.9, 81.9,6/0, 72.0,69.1, 63.0,

52.0, 36.4, 251, 21.0, 20.9, 20. HRMS (ESI) m/z: [M + HJ* Calcd for
Co3H32NO7S"466.1894; Found 466.1898R ( f i | m) 3 3303, 2820, 27 .
1379, 1347, 1237, 1211, 1037, 777, 600%cm

(2S,3S,4R,5R)-2-(acetoxymethyl}5-((5-methyl-2-(pyrrolidin -1-
yl)phenyl)thio)tetrahydrofuran -3,4-diyl diacetate (3i)

Purified by flash column chromatographr: = 0.4
ACO/]/\o)s @ (petroleum ether/AcOEt = 3:1 (vjv) Compound3i was
one @ isolated in 66% (89.3 mgq) yield as colorless oil following
the general procedurg; [ G% -0.011 € 1.0, MeCN);H

NMR (500 MHz, Chloroformd) U 7. 29 ( 95 8.0MHE)MH), 6BL (@6 ( d,
8.3 Hz, 1H), 5.27 5.23 (m, 2H), 5.09 (dJ = 5.5 Hz, 1H), 4.93 (dJ = 7.7 Hz, 1H),

4.16i 4.13 (m, 1H), 3.62 (d] = 12.6 Hz, 1H), 3.37 3.36 (m, 2H), 3.18 (s, 2H), 2.25

(s, 3H), 2.13 (s, 3H), 2.07 (s, 6H), 1.911.89 (m, 4H).13C NMR (126 MHz,
Chloroformd) & 17 0 169.4, 148518551129.9,129.5, 116.885.3, 70.6,

689, 67.6, 51.5, 25.1, 21.0, 20.8, 20MRMS (ESI) m/z: [M + H]* Calcd for
CaaH30NO;S" 466.1894; Found 466.1895.

S22



(2S,3R,4R,5S,6R)-2-methyl-6-((5-methyl-2-(pyrrolidin -1-
yl)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3j)

Purified by flash column chromatographyRs = 0.2

isolated in 75% (104.7 mg) yield as colorless oil following

(/Z.us (petroleum ether/AcOEt = 3:1v/v)). Compound3j was
AcO""
Acd OAC@

3j

the general procedurd; [ G¥ -0.012 ¢ 1.0, MeCN); H

NMR (500 MHz, Chloroforrad) U0 7J1=242 HZ, 1H), 6.99 (dd] = 8.3, 2.1 Hz,

1H), 6.78 (dJ = 8.3 Hz, 1H), 5.24 (dd] = 3.4, 1.2 Hz, 1H), 5.20 (§,= 10.0 Hz, 1H),

5.01 (dd,J = 9.9, 3.4 Hz, 1H), 4.70 (d,= 10.1 Hz, 1H), 3.80 3.75 (M, 1H)3.30i

3.22 (m, 4H), 2.24 (s, 3H), 2.17 (s, 3H), 2.02 (s, 3H), 1.96 (s, 3H),i11896 (m,

4H), 1.21 (d,J = 6.4 Hz, 3H).23C NMR (126 MHz, Chloroforrd) & 170.9, 170
169.5, 148.6, 135.5, 129.6, 129.5, 122.3, 116.6, 86.0, 73.1, 72.7, 70.5, 67,.85%.

209, 20.8, 20.4, 16.3HRMS (ESI) m/z: [M + HJ* Calcd for GsHsaNO;S" 466.1894;

Found 466.1893.

(2R,3S,4S,5R, 6S)-2-(hydroxymethyl)-6-((5-methyl-2-(pyrrolidin -1-
yhphenyl)thio)tetrahydro -2H-pyran-3,4,5triol (3k)

o @ Purified by flash column chromatography: = 0.5
Hog&s N (dichloromethane/methyl alcohol = 10(%/v)). Compound
© OH

\Q 3k was isolated in 45% (47.9 mg) yield as colorless oil

following the general procedurd; [ @%¥ +0.001 ¢ 1.0,

MeCN); IH NMR (500 MHz, Chloroforred) G 7. 36 ( §582HHIH), 7. 12 (
6.97 (d,J = 8.2 Hz, 1H), 4.27 (d] = 9.3 Hz, 1H), 3.82 (dJ = 10.1 Hz, 1H), 3.66 (dd,

J=12.0, 5.1 Hz, 1H), 3.58 3.49 (m, 2H), 3.44 (t) = 9.0 Hz, 1H), 3.35 3.32 (m,

1H), 3.17 (t.J = 9.3 Hz, 1H), 2.9 2.86 (m, 2H), 2.64 (1) = 9.2 Hz, 1H), 2.24 (s,

3H), 2.00i 1.93 (m, 2H), 1.90 1.83 (m, 2H)13C NMR (126 MHz, Chloroforrd) i

150.8, 140.5, 133.3, 131.7, 121.7, 118.2, 87.5, 80.G, 70.1, 62.4, 52.9, 24.0, 20.4.
HRMS (ESI) m/z: [M + H]* Calcd for G7H26NOsS* 356.1526; Found 356.1523.
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Methyl N-(tert-butoxycarbonyl)-S-(5-methyl-2-(pyrrolidin -1-yl)phenyl)-L-

cysteinate (3l)

O Purified by flash column chromatograpi = 0.2 (petroleum

N

5: ether/AcOEt = 2:1(v/v)). Compound3l was isolated in 75%

S

Bt coom (88.7 mq) yield as yellow olil following the general procedére
3 [ ©?P-0.015(c 1.0, MeCN);*H NMR (500 MHz, Chloroforred)
a 7.30 (s ,J=10t5Hz, 1Hj, 6.862Ad £ 8d43,Hz, 1H), 6.59 (d] = 8.9 Hz,

1H), 4.52 4.49 (m, 1H), 3.57 (s, 3H), 3.47 (dii= 14.1, 3.9 Hz, 1H), 3.443.40 (m,

2H), 3.22i 3.18 (m, 2H), 2.95 (dd] = 14.1, 4.5 Hz, 1H), 2.24 (s, 3H), 2.02.93 (m,

4H), 1.39 (s, 9H)°C NMR (126 MHz, Chloroforrd) & 171.5, 155.8, 15
131.2,130.1, 124.8, 117.4, 79.7, 53.6, 52.3, 52.2, 39.0, 28.4, 24.HRMSE (ESI)

m/z: [M + H]* Calcd for GoH31N204S"395.1999; Found 395.199%& ( f i I m) 3 3328
2813, 1594, 1401, 1343, 770 'cm

(2R,3R,4S,5R,69)-2-((2-((3R,5R, 7R)-adamantan-1-yl)acetoxy)methyl)-6-((5-
methyl-2-(pyrrolidin -1-yl)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate
(3m)

Purified by flash column chromatographfs = 0.3
% (petroleum ether/AcOEt = 4:1 (v/v)). CompouBich was
Acog& N isolated in 68% (134.1 mg) yield aslorless oilfollowing

@ the general procedurk; [ 2P -0.014 ¢ 1.0, MeCN);H
NMR (500 MHz, Chloroforrad) U 7J=22 HZ, IH),

7.00 (dd,J = 8.3, 2.1 Hz, 1H), 6.77 (d,= 8.3 Hz, 1H), 5.20 (t) = 9.3 Hz, 1H), 5.10
(t, J= 9.8 Hz, 1H), 4.93 () = 9.6 Hz, 1H), 4.72 (d] = 10.2 Hz, 1H), 4.20 4.12 (m,

2H), 3.66i 3.63 (M, 1H), 3.28 3.25 (m, 4H), 2.24 (s, 3H), 2.06 (s, 3H), 2.03 (s, 2H),

2.01 (s, 3H), 1.97 (s, 3H), 1.93 (s, 3H), 1i9D.87 (m, 4H), 1.69 1.66 (m, 4H), 1.60

i 1.58 (m, 3H), 1.53 (s, 5H}3C NMR (126 MHz, Chloroformd) U4 170. 7, 170
170.2, 169.4, 148.9, 136.1, 129.8, 129.5, 121.0, 116.6, 85.6, 76.0, 74.2, 70.7, 67.7,

62.7, 51.8, 48.4, 42.3, 36.7, 32.8, 28.6, 25.3, 20.9, 20.8,12BMS (ESI) m/z: [M +
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H]* Calcd for GsH4gNOeS" 658.3044; Found 658.304% ( f i | m) 3 3325, 281
1588, 1401, 1356, 1230, 1134, 1041, 758'cm

(2R,3R,4S,5R,69)-2-((((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3-acetoxy-10,13
dimethylhexadecahydre1H-cyclopenta[a]phenanthrenrl7-
yl)pentanoyl)oxy)methyl)}-6-((5-methyl-2-(pyrrolidin -1-
yl)phenylthio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3n)

Purified by flash columnchromatography
R¢= 0.3 (petroleum ether/AcOEt = 4(1/v)).
Compound3m was isolated in 68% (179.8

mg) yield as colorless oil following the

general procedurd; [ Y% +0.005 ¢ 1.0,
MeCN); IH NMR (500 MHz, Chloroforred) U 7. 30 ( 85108HE)1H), 7. 01  ( ¢
6.78 (d,J = 8.3 Hz, 1H), 5.19 (U = 9.4 Hz, 1H), 5.06 (1J = 9.7 Hz, 1H), 4.96 () =
9.7 Hz, 1H), 4.72 (dJ = 10.0 Hz, 2H), 4.18 (ddl = 12.3, 5.4 Hz, 1H), 4.11 (dd,=
12.3, 2.3 Hz, 1H), 3.693.65 (m, 1H), 3.28 3.25 (m, 4H)2.30i 2.27 (m, 1H), 2.25
(s, 3H), 2.19 2.12 (m, 1H), 2.06 (s, 3H), 2.02 (s, 6H), 1.97 (s, 3H), 1.9087 (m,
4H), 1.831 1.78 (m, 4H), 1.69 1.66 (m, 2H), 1.57 1.52 (m, 2H), 1.45 1.36 (m,
9H), 1.25i 1.22 (m, 5H), 1.06 1.04 (m, 3H), 0.91 (s, 3H0.87 (d,J = 6.5 Hz, 3H),
0.62 (s, 3H)!°C NMR (126 MHz, Chloroforrd) U 17 2. 9, 170. 8, 170. ¢
136.0, 129.8, 129.5, 121.1, 116.6, 85.7, 75.9, 74.5, 74.3, 70.4, 68.1, 62.5, 56.6, 56.0,
51.8, 42.9, 42.0, 40.5, 40.2, 35.9, 35.5, 35.1, 324,31.1, 31.0, 28.2, 27.1, 26.7,
26.4, 25.3, 24.3, 23.5, 21.6, 20.9, 20.8, 20.5, 18.3, HRMS (ESI) m/z: [M + H]*
Calcd for CaoH72NO11S* 882.4821; Found 882.482R ( f i | m) 3 3313, 282\
1395, 1350, 1234, 770 ¢f

(2R,3R,4S,5R,65)-2-(((2-(4-isobutylphenyl)propanoyl)oxy)methyl}-6-((5-methyl-
2-(pyrrolidin -1-yl)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (30)
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¥\©\/‘ Purified by flash column chromatographiRs = 05

o) 'Pr

o G (petroleum ether/AcOEt = 4:{v/v)). Compound3o was
Acoogo&s N isolated in 60% (120.5 mg) yield as colorless oil following

Ac
OAc -
\Q the general procedur; [ @?f -0.011 ¢ 1.0, MeCN);*H
30
NMR (500 MHz, Chlorofornad) a 177.22 @n, 2H),

dr=2:1

7.161 7.12 (m, 2H), 7.10 (s, 1H), 7.07 (s, 2H), 7.05 (s, 1H), 7.6108 (m, 2H), 6.78

i 6.75 (m, 1.5H), 5.17 (1 = 9.4 Hz, 1H), 5.06 () = 9.7 Hz, 1H), 4.94 () = 9.7 Hz,

1H), 4.87 (t,J = 9.9 Hz, 1H), 4.72 4.67 (m, 1.5H), 4.18 4.14 (m, 0.5H), 4.07

4.03 (m, 0.5H), 3.87 (dd,= 12.2, 2.1 Hz, 1H), 3.80 (dd= 12.3, 5.4 Hz, 1H), 3.66

3.60 (m, 2H), 3.58 3.55 (m, 1H), 3.25 (s, 6.5H), 2.432.41 (m, 3.5H), 2.24 2.23

(m, 5H), 2.® (s, 1H), 2.01 (s, 3H), 1.99 (s, 3H), 1.97 (s, 1H891. 1.86 (m, 6H),

1.85 (s, 3H), 1.87 1.79(m, 1H), 1.43i 1.42(m, 3.5H), 0.88i 0.86(m, 10H).13C

NMR (126 MHz, Chloroforrd) U0 173.5, 173.1, 170.7, 170.
136.9, 136.1, 135.9, 129.9, 129.8, 129.6, 129.5, 127.3, 127.2, 127.1, 121.1, 116.6,

85.7, 85.6, 76.0, 75.7, 74.2, 73.6, 70.6, 70.5, 68.2, 68.0, 62.4, 62.3, 51.8, 45.2, 45.1,

44.9, 30.3, 25.3, 22.4, 2020.8, 20.7, 20.6, 20.5, 20.2, 18.1, 1$&®MS (ESI) m/z:

[M + H]* Calcd for CagHasNOeS* 670.3044; Found 670.304R ( f i I m) 3 3309, 2
1749, 1601, 1398, 1350, 761 ¢m

(2R,3S,4S,5R,65)-2-(acetoxymethyl}6-(((2R,3R,4S,5R,6S)-4,5-diacetoxy-2-
(acetoxymethyl}6-((5-methyl-2-(pyrrolidin -1-yl)phenyl)thio)tetrahydro -2H-
pyran-3-yl)oxy)tetrahydro-2H-pyran-3,4,5triyl triacetate (3p)

OAc

Purified by flash columrchromatographyRs =

0.3
OAc [e) G
@2@&& (petroleum ether/AcOEt = 1{\/v)). Compound3p

was isolated in 55% (133.9 mg) yield as colorless

oil following the general procedure; [ @%-0.011
(c 1.0, MeCN);'H NMR (500 MHz, Chloroforred) 0 7J=2% HZ, tiH), 6.98
(dd,J = 8.3, 2.2 Hz, 1H), 6.76 (d,= 8.3 Hz, 1H), 5.32 (ddl = 3.5, 1.2 Hz, 1H), 5.16
(t, J= 9.1 Hz, 1H), 5.08 (dd] = 10.4, 7.8 Hz, 1H), 4.9% 4.88 (m, 2H), 4.68 (d] =
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10.2 Hz, 1H), 4.45 (d] = 8.0 Hz, 1H), 4.42 (dd] = 119, 2.0 Hz, 1H), 417 4.05 (m,

3H), 3.8 (t, J = 6.8 Hz,1H), 3.74 (tJ = 9.5 Hz, 1H), 07 3.56 (m, 1H), 3.B i

3.22(m, 4H), 2.23 (s, 3H), 2.13 (s, 3H), 2.07 (s, 3H), 2.03 (s, 3HR 2.2.01 (m,

9H), 1.94 (s, 3H), BOT 1.86 (m, 4H).13C NMR (126 MHz, Chloroformd) U 170. 5,
170.3, 170.2, 169.9, 169.6, 169.2, 148.8, 135.9, 129.7, 129.4, 121.2, 116.6, 101.2,

85.4, 76.6, 76.5, 74.1, 71.1, 70.7, 69.1, 66.7, 62.5, 60.9, 51.7, 25.2, 20.9, 20.8, 20.7,

20.6, 20.5HRMS (ESI) m/z: [M + HJ* Calcd for CasHsoNO17S* 812.2794 Found
812.2781IR(fi lm) 3 3345, 2811, 2730, 1755, 1601

(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-(((2R,3R,4S,5R,6S)-4,5-diacetoxy-2-
(acetoxymethyl}6-((5-methyl-2-(pyrrolidin -1-yl)phenyl)thio)tetrahydro -2H-
pyran-3-yl)oxy)tetrahydro-2H-pyran-3,4,5triyl triacetate (3q)

OAc Purified by flash column chromatograpiR¢= 0.3

o & G (petroleum ether/AcOEt = 1:{¥//v)). Compound3q

O_/A
/%2/ \¢ was isolated in 59% (143.6 mg) yield as colorless

oil following the general procedurd; *H NMR
(500 MHz, Chloroforred) T 7. 24 ( 9% 104 H2, 1H), 6.769d = §.2d ,
Hz, 1H), 5.160 5.09 (m, 2H), 5.03 (t) = 9.7 Hz, 1H), 4.92 4.87 (m, 2H)4.67 (d,J
= 10.2 Hz, 1H), 4.47 (dl = 7.7 Hz, 2H), 4.44 (d] = 11.9 Hz, 2H), 4.35 (dd,= 12.4,
4.3 Hz, 1H), 4.06 (dd] = 11.9, 5.8 Hz, 1H), 4.01 (dd= 12.5, 2.3 Hz, 1H), 3.71 (,
= 9.6 Hz, 1H), 3.65 3.62 (m, 1H), 87 3.5 (m, 1H), 3287 3.21(m, 4H), 2.23 (s,
3H), 2.07 (s, 3H), 2.05 (s, 3H), 2.00 §8]), 1.99 (s, 6H), 1.95 (s, 3H),887 1.85 (m,

4H). 13C NMR (126 MHz, Chloroforrrd) U 170.6, 170.4, 170. 3,
169.2, 148.7, 135.9, 129.7, 129.4, 121.2, 116.6, 100.4, 86.6, 73.9, 73.0, 72.0,

71.6, 70.6, 67.8, 62.4, 61.6, 51.7, 25.2, 20.9, 20.7, 20.6,2BMS (ESI) m/z: [M +

H]* Calcd for C37HsoNO17S"812.2794; Found 812.2776.

(2R,3R,4S,5R,6R)-2-(acetoxymethyl}6-(((2R,3R,4S,5R,6R)-4,5-diacetoxy-2-
(acetoxymethyl}6-(((2R,3R,4S,5R,65)-4,5-diacetoxy-2-(acetoxymethyl}6-((5-
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methyl-2-(pyrrolidin -1-yl)phenyl)thio)tetrahydro -2H-pyran-3-yl)oxy)tetrahydro -

2H-pyran-3-yl)oxy)tetrahydro -2H-pyran-3,4,5triyl triacetate (3r)

AcO

AcO
AcO
AcO 4

AcO

3r

AC

OAc

Chloroformd)

8.3 Hz, 1H), 5.37 (dJ = 3.8 Hz, 1H), 5.36 5.28 (m, 2H), 5.24 5.21 (m, 2H), 5.04

~

u

oil following the general procedurd;

Purified by flash column chromatograpiR¢= 0.3
(petroleum ether/AcOEt = 1{¥/v)). Compound3r

71=28 H4, TH), 6.99 (dd] = 8.3, 2.1 Hz, 1H), 6.77 (d,=

(t, J = 9.9 Hz, 1H), 4.83 (dd] = 10.5, 4.1 Hz, 1H), 4.78 (d,= 8.7 Hz, 1H), 4.75

4.72 (m, 1H), 4.72 4.70 (m, 1H), 4.44 4.40 (m, 2H), 4.27 (dd] = 12.1, 4.8 Hz,

1H), 4.23 (ddJ = 12.5, 3.6 Hz, 1H), 4.16 (dd,= 12.3, 3.7 Hz, 1H), 4.03 (dd,=

12.5, 2.3 Hz, 1H), 3.97 3.94 (n, 1H), 3.92 3.89 (m, 3H), 3.70 3.67 (m, 1H), 3.29

was isolated in 65% (214.4 mgq) yield as colorless
[0520
+0.030 € 1.0, MeCN); 1H NMR (500 MHz,

i 3.21 (M, 4H), 2.24 (s, 3H), 2.13 (s, 3H), 2.12 (s, 3H), 2.08 (s, 3H), 2.03 (s, 3H), 2.01

(s, 3H), 1.98 (s, 3H), 1.97 (d,= 1.2 Hz, 6H), 1.94 (s, 3H), 1.891.86 (m, 4H)13C
NMR (126 MHz, Chloroformd) a 170. 7,
148.9, 135.9, 129.8, 129.5, 120.9, 116.6, 95.9, 95.7, 85.0, 76.7, 75.9, 73.9, 72.6, 71.8,

170.

6,

170.

5, 170.

71.1, 70.5, 70.1, 69.4, 69.0, 68.6, 67.9, 63.4, 62.4, 61.4, 51.7, 25.2, 21.0, 20.9, 20.8,

20.7, 20.6, 20.4HRMS (ESI) m/z: [M + H]" Calcd for CasHeeNO2sS" 1100.3639;

Found 1100.3638R ( f i | m) 3

cm' L,

3351,

(2R,3R,4S,5R,6S)-2-(acetoxymethyl}6-((5-methyl-2-

2804,

1745,

morpholinophenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3s)

5

Purified by flash column chromatographfrs =
(petroleum ether/AcOEt = 2:{v/v)). Compound3s was
isolated in 40% (153.&h¢g) yield as yellow solid following
the general procedur&; m.p: 100.07 101.5N;
0.013 € 1.0, MeCN);*H NMR (500 MHz, Chlorofornad)
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8.1 Hz, 1H), 6.95 (dJ = 8.1 Hz, 1H), 5.26 (t) = 9.3 Hz, 1H), 5.16 5.08 (m, 2H),

4.97 (d,J = 10.2 Hz, 1H), 4.23 (ddl = 12.3, 5.9 Hz, 1H), 4.15 (dd,= 12.3, 2.3 Hz,

1H), 3.84i 3.80 (M, 5H)2.94i 2.92 (m, 4H), 2.30 (s, 3H), 2.07 (s, 3H), 2.04 (s, 3H),

2.01 (s6H). 13C NMR (126 MHz, Chloroforrd) & 170.8, 170. 4, 169. €
1344, 1305, 130.0, 128.6, 120.1, 84.36.0,741, 70.4, 68.5, 64, 627, 52.5, 212,

20.8, 20.7HRMS (ESI) m/z: [M + HJ* Calcd for CzsHaNO1S' 540.1898 Found

540.1898IR (f i I m) 3 2866, 1736, 1379, 1221, 1041

(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-((5-methyl-2-(piperidin - 1-
yl)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3t)

OAc
o
AcO
AC&/ S
OAc

3t

Purified by flash column chromatographRs = 0.3
Q (petroleum ether/AcOEt = 3:1 (v/v)). Compould was
@ isolated in 35% (56.4 mg) yield as colorless oil following
the general procedur; [ @% -0.020 ¢ 1.0, MeCN);'H
NMR (500 MHz, Chloroforrad) UG 7. 18 ( sJ=8.8, HQHz, 1A), 608 (d,( d d ,
J=8.0 Hz, 1H), 5.27 () = 9.3 Hz, 1H), 5.15 () = 9.8 Hz, 1H), 5.10 () = 9.6 Hz,

1H), 5.00 (dJ = 10.2 Hz, 1H), 4.24 (dd} = 12.3, 5.9 Hz, 1H), 4.15 (dd= 12.3, 2.3

Hz, 1H), 3.85 3.81 (m, 1H), 2.86 2.82 (m, 4H), 2.29 (s, 3H), 2.06 (s, 3H), 2.04 (s,

3H), 2.02i 2.01 (m, 6H), 1.68 1.65 (m, 4H), 1.54 1.53 (m, 2H)13C NMR (126

MHz, Chloroformd) 0 170. 8, 170. 4, 169. 69,128% 9. 4, 15
120.1, 84.3, 75.9, 74.2, 70.3, 68.7, 62.7, 53.8, 26.5, 24.3, 21.2, 20.9, 20.8, 20.7.

HRMS (ESI) m/z: [M + HJ" Calcd for C26HzeNOsS' 538.2105; Found 538.2111R

(film) 3 2929, 2856, 1739, 1376, 1225, 103

(2R,3R,4S,5R,6S)-2-(acetoxymethyl}6-((2-(diethylamino)-5-
methylphenyl)thio)tetrahydro-2H-pyran-3,4,5triyl triacetate (3u)

Purified by flash column chromatographrsr = 0.2

OAc

Acoﬁ/s <NJ (petroleum ether/AcOEt = 3:1 (v/v)). CompouBd was
AcO
ore ¢ isolated in 50% (78.8g) yield as white solid following the

3u
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general procedurd; m.p: 89.77 92.8N; [ W* -0.015 ¢ 1.0, MeCN);'H NMR

(500 MHz, Chloroforrrd) G 7. 14 ( s, 1 H)=8.961z, aH), 5.45s(t, 2 H) ,
J=9.3 Hz, 1H), 5.10 (tJ = 10.6 Hz, 1H), 4.94 (d] = 10.2 Hz, 1H), 4.23 (dd] =

12.5, 5.7 Hz, 1H), 4.16 4.13 (m, 1H), 3.86 3.83 (m, 1H), 2.96 2.92 (m, 4H), 2.31

(s, 3H), 2.06 (s3H), 2.03 (s, 3H), 2.01 (s, 6H), 0.99.93 (m, 6H)13C NMR (126

MHz, Chloroformd) a 170. 8, 170. 4, 169. 6, 169. 4, 14
123.1, 84.4, 75.8, 74.2, 70.2, 68.6, 62.8, 48.1, 21.3, 20.9, 20.8, 20.7HRMS

(ESI) m/z: [M + H]" Calcd for CosH3sNOoS" 526.2105; Found 526.211R ( f i | m) 3

3342, 2813, 2720, 1588, 1401, 1353, 774, 626'cm

(2R,3R,4S,5R,6Sp-(acetoxymethyl}6-((2-(bis(4-methoxybenzyl)amino}5-
methylphenyl)thio)tetrahydro-2H-pyran-3,4,5triyl triacetate (3v)

OAc Purified by flash column chromatographgs = 0.3

Ac%&o&s NPMB:| (petroleum ether/AcOEt = 5:1 (v/iv)Lompound3v was

Ac
OA
’ isolated in 67% (14B.mg) yield as yellow oil following

b the general procedur; [ %P -0.024 ¢ 1.0, MeCN);'H

NMR (500 MHz, Chloroforred) & 1 7.172(th, 5H), 6.89 6.86 (m, 1H), 6.83

6.79 (m, 5H), 5.30 (tJ = 9.3 Hz, 1H), 5.25 (tJ = 10.0 Hz, 1H), 5.14 ( = 9.7 Hz,

1H), 4.91 (dJ = 10.0 Hz, 1H), 4.24 (dd} = 12.3, 5.9 Hz, &), 4.17 (dd,J = 12.3, 2.3

Hz, 1H), 3.99 (d,) = 14.1 Hz, 2H), 3.91 (d] = 14.1 Hz, 2H), 3.85 3.81 (m, 1H),

3.77 (s, 6H), 2.28 (s, 3H), 2.07 (s, 3H), 2.05 (s, 3H), 2.03 (s, 3H), 1.89 (si*GH).

NMR (126 MHz, Chloroformd) a 170. 8, 170. 4, 169. 6, 169.
132.6, 130.4, 130.1, 129.0, 127.6, 123.4, 113.6, 85.8,742, 701, 68.6, 628, 562,

55.3, 29.8, 21.3, 20.9, &). 20.7. HRMS (ESI) m/z: [M + H]" Calcd for

C37H44aNO11S 710.2630; Found 710.2628R ( f i | m) 3 3454, 1755, 15
1035 cm.

(2R,3R,4S,5R,6Sp-(acetoxymethyl}6-((2-(dibenzylamino)-5-
methylphenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3w)
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OAc Purified by flash column chromatographs = 0.3

A%%C)é&s NBn; | (petroleum ether/AcOEt = 4:1 (v/iv)Lompound3w was
OAc @

isolated in 62% (120.8 mgq) yield as yellow oil following

Sw the general procedur; [ %P -0.015 ¢ 1.0, MeCN);'H

NMR (500 MHz, Chloroformd) U 7 7.183(1@, 11H), 6.89 6.85 (m, 2H), 5.33

5.26 (m, 2H), 5.14 (t) = 9.5 Hz, 1H), 4.94 (dJ = 10.0 Hz, 1H), 4.25 (dd] = 11.4,

7.0 Hz, 1H), 4.18 (d] = 12.3 Hz, 1H), 4.09 (dl = 14.3 Hz, 2H), 4.00 (d] = 14.3 Hz,

2H), 3.87i 3.84 (m, 1H), 2.27 (s, 3H), 2.07 (s, 3H), 2.05 (s, 3H), 2.03 (s, 3H), 1.84 (s,
3H). 3C NMR (126 MHz, Chloroforrd) U 170. 7, 170.3, 169.
134.6, 132.5, 129.0, 128.8, 128.2, 127.6, 127.1, 123.0, 85.1, 75.8, 74.1, 70.0, 68.5,
62.7, 57.0, 21.3, 20.8, 20.7, 20.BIRMS (ESI) m/z: [M + HJ' Calcd for
CasHaoNOoS' 650.2418; Found 650.2418R ( f i | mB, 2813, 378421749, 1584,

1398, 1347, 764, 693, 619 tn

(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-((5-(tert -butyl) -2-
(dibenzylamino)phenyl)thio)tetrahydro-2H-pyran-3,4,5triyl triacetate (3x)

OAc

Acoé&s NBn2
AcO

OAc

Purified by flash column chromatographs = 0.3
(petroleum ether/AcOEt = 4:1 (v/v)Compound3x was

isolated in 67% (138.9 mgq) yield as yellow oil following

* the general procedur; [ %P -0.020 ¢ 1.0, MeCN);'H

NMR (500 MHz, Chloroformd) U 7 . 4 4 (725 (m18H)) 7.20 7.1921,
2H), 7.08 (dJ = 8.5 Hz, 1H), 6.88 (d] = 10.3 Hz, 1H), 5.31 5.24 (m, 2H), 5.19 (t,
J=9.4 Hz, 1H), 4.93 (d] = 9.4 Hz, 1H), 4.31 (dd] = 12.6, 5.9 Hz, 1H), 4.15 (d,=
12.5 Hz, 1H), 4.08 (d] = 14.4 Hz, 2H), 3.99 (d = 14.4 Hz, 2H), 3.81 (dl = 7.1 Hz,
1H), 2.06 (s, 3H), 2.04 (s, 3H), 2.01 (s, 3H), 1.82 (s, 3H), 1.2H)s °C NMR (126
6,128% 9O .

128.4, 127.2, 125.6, 124.2, 122.7, 85.8, 76.0, 74.3, 70.0, 68.4, 62.6, 57.0, 34.7, 31.6,

MHz, Chloroformd) 0 171. 1, 170. 5, 169. 5,

21.1, 20.9, 20.7HRMS (ESI) m/z: [M + H]" Calcd for CsgHaeNOsS" 692.2888;

Found 692.2884R ( f i | m) 3 1755, 1591, 1369, 1215,

31

S,

14

1



(2R,3R,4S,5R,69)-2-(acetoxymethyl}6-((5-methoxy-2-(pyrrolidin -1-
yl)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3y)

OAc @
AcO
OAc

y MO the general procedure H NMR (500 MHz, Chloroform

Purified by flash column chromatographs = 0.3
(petroleum ether/AcOEt = 2:1 (v/v)). Compoufig was

isolated in 60% (97.1 mg) yield &slorless oilfollowing

d U 7J=@6 Hz 1H), 6.89 (d] = 8.9 Hz, 1H), 6.75 (dd] = 8.9, 3.0 Hz, 1H),
5.20 (t,J = 9.3 Hz, 1H), 5.08 5.00 (m, 2H), 4.80 (d] = 10.2 Hz, 1H), 4.21 (dd} =

12.2, 5.7 Hz, 1H), 4.13 (dd,= 12.2, 2.3 Hz, 1H), 3.763.71 (s, 4H), 3.14 3.12 (m,
4H), 2.07 (s, 3H), 2.02 (s, 3H), 2.01 (s, 3H), 1.98 (s, 3H), 1.87 (SIMEINMR (126

MHz, Chloroformd) & 170.9, 170.3, 169.5, 1609.
113.5, 85.0, 75.9, 74.2, 70.1, 68.4, 62.4, 55.6, 52.1, 24.9, 20.8,HRMS (ESI)

m/z: [M + H]" Calcd for C2sH34NO10S* 540.1898; Found 540.1895.

(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-((5-fluoro -2-(pyrrolidin -1-
yl)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3z)

OAc @
Acoé&s N
AcO
OAc

= F the general procedus®; m.p: 131.271 132.6N ; 'H NMR
(500 MHz, Chloroforrad) G 7 . 2 4 (684 (m,12H))5,21 (6 = ROIHz, 1H),
5.067 4.99 (m, 2H), 4.73 (d] = 10.3 Hz, 1H), 4.18 (s, 2H), 3.773.74 (m, 1H), 3.18
(s, 4H), 2.10 (s, 3H), 2.03 (s, 6H), 1.99 (s, 3H), 1.89 (s, #A)NMR (471 MHz,
Chloroformd)

Purified by flash column chromatographs = 0.3
(petroleum ether/AcOEt &:1 (v/v)). Compound3z was

isolated in 67% (106.6ng) yield as white solid following

-122.63.13C NMR (126 MHz, Chloroforrad) G 17 1. O,
169.3,157.3 (d,J = 239.4Hz), 146.9, 125.5119.3 (d,J = 23.9 H3, 118.0(d,J=7.6
Hz), 1150 (d,J = 22.7 H3, 85.2, 76.9, 74.2, 70.0, 68.5, 62.5, 52.1, 25.1, 20.8, 20.7.

HRMS (ESI) m/z: [M + HJ* Calcd for CosHaiFNOsS 528.1698; Found 528.1698.

S32

3,

170.

15

4 k)



(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-((5-chloro-2-(pyrrolidin -1-

yl)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3aa)

OAc
(0]
AcO
Acoé& s

OAc

Cl

3aa

-

=

0.046 € 1.0, MeCN);'"H NMR (500 MHz, Chloroformd) U

Purified by flash column chromatographiRs =

7. 45

0.3

(petroleum ether/AcOEt 5:1 (v/v)). Compound3aa was
isolated in 67% (109.2ng) yield as white solid following
the general procedus®; m.p: 122.37 1255N; [ G -
(3=

8.8 Hz, 1H), 6.73 (dJ = 8.9 Hz, 1H), 5.17 () = 9.3 Hz, 1H), 5.0 (t, J = 9.4 Hz 1H),

4.92 (t,J = 10.5Hz, 1H), 4.63 (d,) = 10.0 Hz, 1H), 497 4.11(m, 2H), 3.Di 3.68

(m, 1H), 3.27 (s, 4H), 2.08 (s, 3H), 2.02 (s, 3H), 2.00 (s, 3H), 1.97 (s, 3H), 1.88 (s,

4H). 13C NMR (126 MHz, Chloroformd) @

170.

9,

170. 3,

169.

128.9, 123.9, 121.5, 117.1, 85.7, 74.1, 70.0, 68.3, 62.4, 51.9, 25.5, 20.82@6.

HRMS (ESI) m/z: [M + HJ* Calcd for CosHa1CINOGS' 544.1403; Found 544.1401.

IR(fil m)

3

3374,

2813 ,%

1739,

1601,

(2R,3R,4S,5R,6S)-2-(acetoxymethyl}6-((5-bromo-2-(pyrrolidin -1-

yl)phenylthio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3ab)

OAc
(0]
AcO
Ac(ﬁ& s

OAc

Br

3ab

-

=

0.017 € 1.0, MeCN);*H NMR (500 MHz, Chloroformd) U
6.1 Hz, 1H), 6.69 (dJ = 8.8 Hz, 1H), 5.19 () = 9.4 Hz, 1H), 5.04 () = 9.7 Hz, 1H),
4.94 (t,J = 8.6 Hz, 1H), 4.64 (d) = 10.1 Hz, 1H), 4.21 (dd] = 12.2, 5.3 Hz, 1H),
4.14 (d,J = 14.6 Hz, 1H), 3.72 3.69 (m, 1H), 3.31 3.32 (m, 4H), 2.12 (s, 3H), 2.05
(s, 3H), 2.02 (s, 3H), 1.99 (s, 3H), 1.91 (s, 4K¢ NMR (126 MHz, Chloroformd)

a 170. 9,

170. 3,

169. 5,

169.

Purified by flash column chromatographRs =

7.60

2, 150.

1391,

0.3

(petroleum ether/AcOEt &:1 (v/v)). CompoundBab was
isolated in 65% (114.5n¢g) yield as white solid following
the general procedur; m.p: 113.47 116.8N ;[ &% -
(3=

1, 13

70.1, 68.2, 62.4, 51.8, 25.5, 20.9, 20HRMS (ESI) m/z: [M + H]" Calcd for

S33

1H) ,

S,

1H) ,

7.

13

8



C24H31BrNOoS" 588.0897; Found 588.091/R ( f i | m) 3 2B28,27%5, 16208 1 7 ,

1388, 1350, 1237, 1208, 1041, 777, 604'cm

(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-((2-(pyrrolidin -1-yl)-5-
(trifluoromethoxy)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3af)

Purified by flash column chromatographg = 0.3
(petroleum ether/AcOEt = 2:1 (v/v)). CompouBdf was

isolated in 33% (58.7 mq) yield &slorless oilfollowing

the general procedur; [ G -0.019 € 1.0, MeCN);H
NMR (500 MHz, Chloroformd) & 7J=23 HZ, IH), 7.05 (dd] = 9.0, 2.8 Hz,
1H), 6.79 (dJ = 9.1 Hz, 1H), 5.19 () = 9.3 Hz, 1H), 5.04 (U = 9.8 Hz, 1H), 4.94 (t,
J=9.6 Hz, 1H), 4.63 (d] = 10.1 Hz, 1H), 4.21 (dd}= 12.4, 5.6 Hz, 1H), 4.13 (dd,

= 12.2, 2.3 Hz, 1H), 3.7L 3.67 (m, 1H), 3.32 3.29 (m, 4H), 2.09 (s, 3H), 2.04 (s,
3H), 2.02 (s, 3H), 1.98 (s, 3H), 1.92 1.89 (m, 4H).%F NMR (471 MHz,

Chloroformd) -58.14.1°C NMR (126 MHz, Chloroforrrd) G 170.@,.189,5,
169.2, 149.8, 141.5, 127.7, 121.9, 121.4, 116.3, 86.1, 74.1, 69.9, 68.2, 62.3, 52.0, 25.6,
20.7, 20.6HRMS (ESI) m/z: [M + HJ* Calcd for CasHaiFsNO10S' 594.1615; Found
594.1615IR ( f i | m) 3 3351, 2817,

2727, 1742,

cm' L,

(2R,3R,4S,5R,6Sp-(acetoxymethyl}6-((5-(2-methoxy-2-oxoethyl)}-2-(pyrrolidin -
1-yl)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3ag)

Purified by flash column chromatographigs = 0.2

OAc

Acoé&s N
AcO

OAc

(petroleum ether/AcOEt = 2:1 (v/v)). CompouBag was
isolated in 32% (55.8 mq) yield aslorless oilfollowing

the general procedurs; [ G?f-0.030 ¢ 1.0, MeCN);!H

3ag COOCH;

NMR (500 MHz, Chloroforrrd) a 7J422Hzd,
1H), 7.09 (dd,) = 8.4, 2.2 Hz, 1H), 6.76 (d,= 8.4 Hz, 1H), 5.16 () = 9.4 Hz, 1H),

5.06 (t,J = 9.8 Hz, 1H), 4.92 () = 10.0 Hz, 1H), 4.64 (d] = 10.2 Hz, 1H), 4.23 (dd,

S34
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J=12.3, 4.9 Hz, 1H)4.12 (dd,J = 12.3, 2.3 Hz, 1H), 3.67 (s, 3H), 3.663.63 (m,

1H), 3.50 (s, 2H), 33i 3.29(m, 4H), 2.06 (s, 3H), 2.02 (s, 3H), 1.99 8H), 1.97 (s,

3H), 1897 1.86 (m, 4H).13C NMR (126 MHz, Chloroforrd) o 172. 4, 170. 8,
169.5, 169.3, 150.3136.9, 130.1, 124.8, 119.8, 116.1, 86.3, 75.8, 74.3, 70.1, 68.2,

62.3, 52.2, 51.8, 40.1, 25.5, 20.9, 20.8, 2BIRMS (ESI) m/z: [M + HJ* Calcd for

CarH3sNO11S" 582.2004; Found 582.200R ( f i | m) 3 3348, 2827, 27,
1391, 1353, 1230, 1044, 774, 604'ém

(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-((4-(pyrrolidin -1-yl)-[1,1'-biphenyl]-3-
yhthio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3ah)

OAc @ Purified by flash column chromatographR: = 0.3
A0S Xs ) (petroleum ether/AcOEt = 4:1 (v/v)). Compousah was
o O isolated in 65% (114.1 mg) vyield asolorless oil
O following the general procedurs; [ 2P -0.014 € 1.0,
3ah

MeCN); *H NMR (500 MHz, Chloroforrd) 0 7. 78 ( s,
1H), 7.55 (dJ = 7.7 Hz, 2H), 7.46 (d] = 8.5 Hz, 1H), 7.39 () = 7.2 Hz, 2H), 7.26

(s, 1H), 6.90 (dJ = 9.4 Hz, 1H), 5.19 (1) = 10.1 Hz, 1H), 5.04 (t) = 9.2 Hz, 1H),

4.98 (t,J = 10.4 Hz, 1H), 4.70 (d] = 10.1 Hz, 1H), 4.19 (dd] = 12.5, 5.4 Hz, 1H),

4.09 (d,J = 12.2 Hz, 1H), 3.68 3.65 (M, 1H), 3.41 (s, 4H), 2.04 (s, 3H), 2.00 (s, 3H),

1.99 (s, 3H), 1.93 (s, 4H), 1.78 (s, 3C NMR (126 MHz, Chloroforred) & 17 0. 9,
170.4,169.5, 169.3, 150.6, 140.3, 135.2, 132.1, 128.9, 128.0, 126.7, 126.4, 119.3,

116.3, 86.2, 75.9, 74.3, 70.3, 68.3, 62.4, 51.9, 25.6, 20.8, 20.7,HRMS (ESI)

m/z: [M + H]" Calcd for C3oH3sNOeS" 586.2105; Found 586.2100.

(2R,3R,4S,5R,6S)-2-(acetoxymethyl}6-((2,5-di(pyrrolidin -1-
yl)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3ai)

OAc (\/\ Purified by flash column chromatographRs = 0.3
N

Ag@&&/s / (petroleum ether/AcOEt = 3:1 (v/v)). CompouBdi was

OAc
isolated in 56% (97.1 mg) yield a®lorless oilfollowing

w o




the general procedurd; [ G -0.024 ¢ 1.0, MeCN); 'H NMR (500 MHz,
Chloroformd) U 6J1=84# HZ, tH), 6.71 (d) = 2.8 Hz, 1H), 6.46 (dd] = 8.7,
2.8 Hz, 1H), 5.22 (t) = 9.3 Hz, 1H), 5.13 5.06 (m, 2H), 4.93 (d] = 10.2 Hz, 1H),
4.29 (dd,J = 12.4, 5.0 Hz, 1H), 4.10 (dd,= 12.3, 2.2 Hz, 1H), 3.783.69 (m, 1H),

3.25i 3.23 (m, 4H), 3.10 3.06 (m, 4H), 2.04s, 3H), 2.03 (s, 3H), 2.02 (s, 3H), 2.00

i 1.97 (m, 7H), 1.88 1.86 (m, 4H).3.C NMR (126 MHz, Chloroforrd) G 17 0. 9,

170.5, 169.6, 169.4, 144.3, 140.0, 127.5, 119.6, 115.6, 112.0, 85.3, 75.9, 74.4, 70.2,

68.5, 62.5, 52.3, 48.0, 25.6, 24.7, 20.8, 2BLRMS (ESI) m/z: [M + H]" Calcd for

C2gH39N209S" 579.2371; Found 579.236IR ( f i | m) 3 3309, 2817, 17

1350, 1221, 1035, 761 ém

(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-((4-methyl-1-(pyrrolidin -1-yl)naphthalen-
2-yl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3a))

OAc (\/\ Purified by flash column chromatographi: = 0.3
Ac’&(go/é&/s N (petroleum ether/AcOEt = 6:1 (v/v)). CompouBaj was

OQ isolated in 50% (86.9 mg) vyield asolorless oil

) following the general procedure; [ @% -0.024 ¢ 1.0,

MeCN); 'H NMR (500 MHz, Chloroforrd) U i 7.949(®, 2H), 7.51 7.47 (m,
2H), 7.37 (s, 1H), 5.38 5.29 (m, 1H), 5.19 (tJ = 9.7 Hz, 1H), 5.14 (tJ = 9.7 Hz,
1H), 4.93 (dJ = 10.2 Hz, 1H), 4.27 (dd} = 12.3, 5.9 Hz, 1H), 4.20 (dd= 12.2, 2.4
Hz, 1H), 3.91 3.87 (m, 1H), 3.35 3.32 (m, 4H), 2.67 (s, 3H), 2.122.09 (m, 7H),
2.05 (s, 6H), 2.03 (s, 3H1C NMR (126 MHz, Chloroforrd) & 17 0. 8,
169.5, 141.8, 133.4, 133.3, 132.9, 132.8, 126.6, 126.2, 125.7, 1253, 824, 75.9,
74.2,70.2, 68.6, 62.8, 51.4, 26.9, 20.9, 20.8, BFMS (ESI) m/z: [M + H]* Calcd
for CaoHasNOoS' 574.2105; Found 574.210/R ( f i | m) 3 3306,
1584, 1388, 1350, 1227, 1028, 761 &m

(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-((2-(dimethylamino)-5-
methylphenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3ak)

S36

170. 4,

2813,



Ohc Purified by flash column chromatographyrs = 0.3

Ny~
Agic)g&s %N (petroleum ether/AcOEt 3:1 (v/v)). CompoundBak was

OAc
isolated in 65% (96.9 mg) yield as white solid following the

3ak

general procedurB; m.p: 87.17 92.3N ;[ ©%¥ -0.026 ¢

1.0, MeCN);*H NMR (500 MHz, Chloroforred) G 7. 20 ( §58.21H4,) , 7. 03
1H), 6.97 (dJ = 8.1 Hz, 1H), 5.26 (t) = 9.3 Hz, 1H), 5.09 (t) = 9.3 Hz, 2H), 4.93

(d,J=10.2 Hz, 1H), 4.24 (dd} = 12.3, 5.7 Hz, 1H), 4.164.10 (m, 1H), 3.81 3.77

(m, 1H), 2.68 (s, 6H), 2.29 (s, 3H), 2.06 (s, 3H), 2.04 (s, 3H), 2.03 (s, 3H), 2.01 (s,

3H). 3C NMR (126 MHz, Chloroforrad) U 8, 1704 169.5, 169, 1507, 1334,

131.0, 1288, 128.6, 119, 845, 75.8,742, 701, 685, 626, 447, 212, 21.0, 20.8,

20.7.HRMS (ESI) m/z: [M + H]* Calcd forCasHzaNOsS* 498.1792 Found498.1792
IR(film) 3 3364, 2820, 1752, 'M607, 1388, 13

(2R,3R,4S,5R,65)-2-((benzoyloxy)methyl}6-((2-(dimethylamino)-5-
methylphenyl)thio)tetrahydro -2H-pyran-3,4,5triyl tribenzoate (3al)

OBz Purified by flash column chromatographf®R: = 0.3
\/

ngoggps %N (petroleum ether/AcOEt = 8:1 (v/v)). CompouBdl was

OBz
isolated in 72% (161.0 mg) yield aslorless oilfollowing

3al

the general procedum®; [ g% +0.006 ¢ 1.0, MeCN);H

NMR (500 MHz, Chloroforrad) & i 7.909(r#, 6H), 7.83 (s, 1H), 7.557.48 (m,

3H), 7.441 7.41 (m, 1H), 7.39 7.33 (m, 6H), 7.29 7.24 (m, 4H), 6.96 (d) = 6.1

Hz, 1H), 6.90 (dJ = 8.1 Hz, 1H), 5.96 (tJ = 9.5 Hz, 1H), 5.67 (t) = 9.8 Hz, 1H),

5.64 (t,J = 7.3 Hz, 1H), 5.30 (d] = 10.5 Hz, 1H), 4.64 (dd] = 12.2, 2.8 Hz, 1H),

4.48 (dd,J = 12.2, 6.2 Hz, 1H), 4.26 4.23 (m, 1H), 2.52 (s, 6H), 2.08 (s, 3FC

NMR (126 MHz, Chloroformd) a4 166. 3, 166. 0, .61183%3, 4, 165.
133.2, 132.0, 130.0, 129.9, 128.9, 128.6, 128.5, 128.4, 119.6, 85.2, 76.4, 74.4, 70.9,

69.8, 63.8, 44.5, 20.HRMS (ESI) m/z: [M + H]* Calcd for GsHaoNOeS* 746.2418;

Found 746.2412ZR ( f i | m) 3 346 3, 17301, 1604, 1266, 1

S37



(2R,3R,4S,5R,6S)-2-(acetoxymethyl}6-((2-(dimethylamino)-5-
ethylphenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3am)

OAc Purified by flash column chromatographyrs = 0.3

N\~
A;‘ﬁoéo&s A (petroleum ether/AcOEt = 3:1 (v/v)). CompouBdm was

OAc
isolated in 55% (84.3 mq) yield aslorless oilfollowing the

[l

general procedur€; 'H NMR (500 MHz, Chloroformd)

7.23 (s, 1H), 7.04 (d] = 8.6 Hz, 1H), 6.98 (d] = 8.0 Hz, 1H), 5.25 (t) = 9.2 Hz,
1H), 5.11i 5.06 (m, 2H), 4.92 (d] = 9.9 Hz,1H), 4.24 @d, J = 12.7Hz, 5.7 Hz,1H),
4.12 (d,J = 12.3 Hz, 1H), 397 3.76(m, 1H), 2.67 (s, 6H), 2.58}(J = 15.2 Hz,7.3
Hz, 2H), 2.04 (s, 3H), 2.02 (6H), 1.99 (s, 3H), 1.22 (] = 7.5 Hz, 3H).13C NMR
(126 MHz, Chloroformd) a
119.7, 84.6, 75.8, 74.2, 70.1, 68.4, 62.5, 44.7, 28.3, 20.8,HBMS (ESI) m/z: [M

170. 8, 170. 4,
+ H]" Calcd for G4HzaNOeS" 512.1949; Found 512.1946.

(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-((5-(tert -butyl) -2-
(dimethylamino)phenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3an)

AcO
Ac

OAc N Purified by flash column chromatography: = 0.3
o) N—
ogWs (petroleum ether/AcOEt = 3:1 (v/v)). CompouBdn was

OAc

isolated in 56% (90.6 mgq) yield aslorless oilfollowing the

general procedur€; [ ©%-0.022 € 1.0, MeCN);*H NMR
(500 MHz, Chloroforred) G 7. 4 4
8.4 Hz, 1H), 5.25 (tJ = 9.3 Hz, 1H), 5.14 5.06 (m, 2H), 4.91 (d] = 10.2 Hz, 1H),

4.30 (dd,J = 12.4, 4.9 Hz, 1H), 4.12 (dd,= 12.5, 2.2 Hz, 1H), 3.783.74 (m, 1H),
2.69 (s, 6H), 2.05 (s, 3H), 2.03 (s, 3H), 2.823H), 2.00 (s, 3H), 1.30 (s, 9HFC
NMR (126 MHz, Chloroformd)
125.1, 11, 85.1,76.0,743, 70.0 683, 62.4, 44.6, 3%, 31.5, 20.9, 20.8, 20.7.
HRMS (ESI) m/z: [M + HJ" Calcd for GeHzsNOsS" 540.2262; Found 540.226WR

2823,

u 9, 170@,.16%, 169.4, 150/, 146.5, 127.9,

(film) 3 2962, 2871,

S38

169. 4, 150.

( sJ=84,R3 Hz, TH), 8. (d=d d ,

2782 1752,

149



(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-((5-bromo-2-
(dimethylamino)phenyl)thio)tetrahydro-2H-pyran-3,4,5triyl triacetate (3a0)

OAc Purified by flash column chromatographys = 0.3

\ —
A‘;‘ﬁogévs\ %N (petroleum ether/AcOEt = 5:1 (v/v)). CompouBdo was

OAc

isolated in 67% (112.8 mg) yield as white solid following the

3ao Br

general procedur€; m.p: 104.4i 107.4N ;[ ©%-0.023 ¢

1.0, MeCN);'H NMR (500 MHz, Chloroforrad) &G 7 .50 ( 95861H4), 7. 30
1H), 6.92 (d,J = 8.7 Hz, 1H), 5.27 (tJ = 10.6 Hz, 1H), 5.08 (] = 9.8 Hz, 2H), 4.87

(d,J = 12.5 Hz, 1H), 4.23 4.15 (m, 2H), 3.85 3.82 (m, 1H), 2.68 (s, 6H), 2.12 (s,

3H), 2.04 (s, 6H), 2.01 (s, 3HEC NMR (126 MHz, Chloroforrd) & 171. 0, 170
169.6, 169.4, 152.0, 132.2, 131.5, 130.6, 121.2, 116.3, 84.1, 76.1, 74.1, 69.9, 68.4,

62.6, 4.4, 21.0, 20.8, 20.HRMS (ESI) m/z: [M + HJ* Calcd for GaHagBrNOeS'

562.0741; Found 562.0721R ( f i | m) 3 2949, 2852, 1762, 1

cm L.

(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-((2-(dimethylamino)-5-
methoxyphenyl)thio)tetrahydro-2H-pyran-3,4,5triyl triacetate (3ap)

OAc Purified by flash column chromatographrs = 0.3

\ —
Aﬁ&@ps N (petroleum ether/AcOEt = 2:1 (v/v)). CompouBdp was

isolated in 50% (77.0 mg) yield a®lorlessoil following

3ap MeO

the general procedur®; [ J% -0.014 ¢ 1.0, MeCN);H

NMR (500 MHz, Chloroforrd) U 7J=0B3 HZ, 1H), 6.97 (d] = 2.9 Hz, 1H),

6.72 (dd,J = 8.7, 2.9 Hz, 1H), 5.27 (§,= 9.3 Hz, 1H), 5.%7 5.07 (m, 2H), 4.92 (d

= 10.2 Hz, 1H), 231 4.15(m, 2H), 3.84i 3.81 (m, 1H), 3.76 (s, 3H), 2.62 (s, 6H),

2.08 (s, 3H), 2.03 (s, 6H), 2.00 (s, 3FC NMR (126 MHz, Chloroforred) G 17 0. 9,
170.4, 169.6, 169.4, 156.4, 146.0, 131.9, 120.8, 115.4, 111.6, 84.1, 75.9, 74.2, 70.0,

68.5, 62.6, 55.5, 45.0, 20.8, 20.ARMS (ESI) m/z: [M + HJ" Calcd for
Co3H32NO10S'514.1741; Found 5141742 ( f i | m) 3 3348, 2811, 17
1347, 1230, 1050 cmh
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(2R,3R,4S,5R,6S)-2-(acetoxymethyl}6-((((4-
fluorophenyl)(methyl)amino)methyl)thio)tetrahydro -2H-pyran-3,4,5triyl

triacetate (3aq)

OAc Purified by flash column chromatographigs = 0.3

Ajgog@vs\// (petroleum ether/AcOEt = 5:1 (v/v)). CompouRadq
OAc
Q was isolated in 20% (30.1 mg) yield aslorless oil

3aq

following the general proceduf@; [ @%-0.007 (c 1.0,

MeCN); 'H NMR (500 MHz, Chloroforrd) U 7 .949(18, 2H), 6.81 6.78 (m,

2H), 5.11i 5.00 (m, 3H), 4.95 (] = 10.5 Hz, 1H), 4.55 (dl = 13.6 Hz, 1H), 4.44 (d,

J=10.1 Hz, 1H), 4.21 (dd,= 12.4, 5.1 Hz, 1H), 4.10 (dd= 12.3, 2.4 Hz, 1H)3.45

i 3.41 (m, 1H), 2.93 (s, 3H), 2.10 (s, 3H), 2.01 (s, 6H), 1.98 (s, SFHINMR (471

MHz, Chloroformd) -1P6.16.13C NMR (126 MHz, Chloroforrd) U 170. 7, 170
169.5, 157.5 (dJ = 239.4 Hz), 144.5, 115.8 (d,= 22.7 Hz), 115.3 (d] = 7.6 Hz),

81.7, 75.8, 73.8, 70.4, 68.3, 62.3, 55.9, 38.0, 20.9, PIRKIS (ESI) m/z: [M + H]

Calcd for G2H29FNQOeS*502.1542; Found 502.1542.

(2R,3R,4S,5R,65)-2-(acetoxymethyl}6-((2-(dimethylamino)-5-
fluorophenyl)thio)tetrahydro -2H-pyran-3,4,5triyl triacetate (3a)

OAc Purified by flash column chromatographys = 0.3
AN

Aiﬁogo&s\ %N/ (petroleum ether/AcOEt = 5:1 (v/v)Compound3ar was

OAc
isolated in25% (37.6 mq) yield asolorless oilfollowing the

sar ] general procedur€; 'H NMR (500 MHz, Chloroformd) U
7.14 (ddJ=9.4, 2.9 Hz, 1H), 7.03 (dd,= 8.8, 5.3 Hz, 1H), 6.87 (td,= 8.3, 2.9 Hz,
1H), 5.29i 5.26 (m, 1H), 5.13 () = 10.2 Hz, 1H), 5.08 (] = 9.7 Hz, 1H), 4.88 (d]

= 10.2 Hz, 1H), 4.22 4.14 (m, 2H), 3.87 3.83 (m, 1H), 2.63 (s, 6H), 2.10 (s, 3H),
2.04 (s, 6H), 2.01 (s, 3HI%F NMR (471 MHz, Chloroforrad) -117.87.13C NMR
(126 MHz, Chloroforrd) & 17 0 . 96, 16947 1531 (8l, ] = 2U464%z), 1485,
13284 (d,J = 8.8 Hz) 1211 (d,J = 8.8 Hz) 1153 (d,J = 25.2 Hz) 1137 (d,J =

40



25.2 Hz) 838, 76.1,74.1, 69.9, 6&, 62.6, 44.8, 20.8, 20.HRMS (ESI) m/z: [M +
H]* Calcd for GoH29FNOS'502.1542; Found 502.1542.

(2R,3S,4S,5R, 65)-2-(acetoxymethyl}6-((2-(dimethylamino)-5-
methoxyphenyl)thio)tetrahydro-2H-pyran-3,4,5triyl triacetate (3as)

Purified by flash column chromatographyrs = 0.2

OAc __OAc

\ —
Aco&/s A (petroleum ether/AcOEt = 2:1 (v/v)). CompouBds was

isolated in 70% (107.8 mg) yield aslorless oilfollowing

the general procedui *H NMR (500 MHz, Chlorofornad)
O 7.03 (s,J=3%HYz,2H)76.72 @d < 8B, 2.9 Hz, 1H), 5.45 (d,= 3.4
Hz, 1H), 5.36 (tJ = 10.0 Hz, 1H), 5.09 (dd,= 9.9, 3.4 Hz, 1H), 4.90 (d,= 10.1 Hz,
1H), 4.18 4.11 (m, 2H), 4.03 4.01 (m, 1H), 3.76 (s, 3H), 2.62 (s, 6H), 2.16 (s, 3H),

2.05 (s, 3H), 2.04 (s, 3H), 1.97 (s, 3FC NMR (126 MHz, Chloroforrad) G 17 0.

170.4, 170.2, 169.5, 156.3, 145.9, 132.1, 120.7, 115.4, 111.4, 826675, 67.1,
62.1, 55.5, 45.0, 20.9, 20.8, 20.7, 20HRMS (ESI) m/z: [M + HJ* Calcd for
Ca3HaNO1S' 514.1741; Found 514.1736.

(2R,3R,4S,5S,6R)-2-(acetoxymethyl}6-((2-(dimethylamino)-5-
methoxyphenyl)thio)tetrahydro-2H-pyran-3,4,5triyl triacetate (3at)

AcO Purified by flash column chromatograptR¢= 0.2 (petroleum
Aﬁﬂ N ether/AcOEt = 3:1 (v/v)). Compourght was isolated in 67%
S@ (103.1 mg) vyield ascolorless oil following the general
at procedureB; [ @ +0.111 ¢ 1.0, MeCN);*H NMR (500
MHz, Chloroformd) 0 7 J=29 Hg,dH), 7.03 (d) =
8.8 Hz, 1H), 6.73 (dd] = 8.7, 2.9 Hz, 1H), 5.72 (d,= 1.6 Hz, 1H), 5.51 (dd] = 3.4,
1.6 Hz, 1H), 5.40 (dd] = 10.0, 3.4 Hz, 1H), 5.33 ({,= 10.0 Hz, 1H), 4.50 4.46 (m,
1H), 4.31 (ddJ = 12.3, 5.5 Hz, 1H), 4.04 (dd,= 12.3, 2.3 Hz, 1H), 3.75 (s, 3H),
2.68 (s, 6H), 2.17 (s, 3H), 2.05 (s, 3H), 2.02 (s, 3H), 2.00 (s, 36)NMR (126

MeO

MHz, Chloroformd) 0.9,1170.1, 169.9, 156.4, 146.2, 130.7, 120.8, 115.5, 112.7,
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83.0, 71.4, 69.6, 66.5, 62.4, 55.0, 45.2, 21.1, 20.8, PIRKIS (ESI) m/z: [M + H]
Calcd for GsH32NO10S* 514.1741; Found 514.173R ( f i | m) 3 3357,
1601, 1395, 1347, 1227, 1057, 768 &m

(2R,3S,4R,5R,65)-2-((2-(dimethylamino)-5-methoxyphenyl)thio)-6-
methyltetrahydro-2H-pyran-3,4,5triyl triacetate (3au)

Purified by flash column chromatograpiR¢= 0.3 (petroleum

Me’/._ \N/
Q\‘S ether/AcOEt = 3:1 (v/v)). Compourg8hu was isolated in 65%
AcOM”
a0 (88.8 mq) yield as yellow oil following the general procedure
3au MeO

B; [ U¥ -0.009 ¢ 1.0, MeCN); H NMR (500 MHz,
Chloroformd) T 7J=0B® HZ, 1H), 7.02 (d] = 8.7 Hz, 1H), 6.72 (dd] = 8.7,

2.9 Hz, 1H), 5.34 (t) = 10.0 Hz, 1H), 5.30 (d] = 3.4 Hz, 1H), 5.08 (dd] = 9.9, 3.4
Hz, 1H), 4.87 (dJ = 10.1 Hz, 1H), 3.90 (g} = 5.8, 13.1 Hz, 1H)3.76 (s, 3H), 2.62 (s,
6H), 2.19 (s, 3H), 2.03 (s, 3H), 1.97 (s, 3H), 1.25)(d,5.3 Hz, 3H)13C NMR (126
MHz, Chloroformd) ua 170. 9, 170. 3, 169. 6, 156.
84.4,73.2,72.7, 70.5, 67.1, 55.5, 45.0, 20.9, 20.8, HIRMS (ESI) m/z: [M + H]*
Calcd for GiH30NOsS" 456.1687; Found 456.1681.

(2R,3S,4R,55)-2-(acetoxymethyl}5-((2-(dimethylamino)-5-
methoxyphenyl)thio)tetrahydrofuran -3,4-diyl diacetate (3av)

Purified by flash column chromatographyrs = 0.5

AcO o) \N/
A;I)‘S (petroleum ether/AcOEt = 3:1 (v/v)). Compoufldv was
:E)Ac
3av MeO

isolated in 60% (79.4 mg) yield as white solid following the

general procedur€; m.p: 97.07 99.5N ; [ @ -0.017 ¢
1.0, MeCN);'H NMR (500 MHz, Chloroforrd) U 71=03 HZ, TH), 6.97 (d,
J=2.9 Hz, 1H), 6.74 (dd] = 8.7, 2.9 Hz, 1H), 5.21 (§ = 7.8 Hz, 1H), 5.13 5.06
(m, 2H), 5.00 4.96 (m, 1H), 4.31 (dd} = 11.8, 4.8 Hz, 1H), 3.77 (s, 3H).4® (dd,J

= 11.9, 8.3 Hz, 1H), 2.65 (s, 6H), 2.07 (s, 3H), 2.066K). 3C NMR (126 MHz,
Chloroformd) a 170. 1, 169. 9, 169. 5, 156. 3,

A2

2,
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69.9, 68.6, 64.9, 55.7, 45.0, 29.8, 20HRMS (ESI) m/z: [M + H]* Calcd for

CooH2eNOgS" 442.1530; Found 442.153R ( f i | m) 3 3345, 2813,

1395, 1356, 1225, 1064, 597 ¢m

10. Scale-up experiment

Figure S7. The ElectraSyn Saip.

OAc MeCN (40.0 mL), 10 h, Ar,r.t.,

OAc @
OAc o
_ AcO N
- o ) NO RVC (1) | PL() =30 mA ACO&S,S
AcO SH /©/ BuyNBF, (7.0 mmol) OAc

undivided cell
1a (2.0 mmol) 2a (2.0 mmol) 3a

A beaker was charged with a stir baa (0.7 g, 20 mmol), 2a (0.32 g, 2.0 mmol),
"BusNBF4 (2.3g, 7.0 mmol), 40.0 mL MeCN, and the suspension was stirred until the
solids resolveThe assembled electrode was placed into the solution. Nftevas
bubbled through the solution for 30 mihe reactiommixture was electrolyzed under

a constant current of. @A at room temperature for 10 h until the substrate was
completely consumed-he bubbling of M continued during the reaction. The solvent
was concentrated under vacuum and the residue purified dsh flcolumn
chromatography on silica gel (eluting: petroleum ether/ethyl acetate = 3: 1 (v/v)) to

give product3a (047 g, 45%).

43
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11. Characterization data for compounds in Scheme 2

OAc OAc

AcO O s NBn; Pd(OH),/C AcO O s NH,
AcO AcO
OAc H,, ballon, MeOH/THF OAc
r.t., 75%
3w 3w-1

Compound 3w (0.095 g, 0.15 mmol) waglissolved in methanol (5 mL) and
tetrahydrofuran (5 mL). 20% Pd(O#Y (0.02 g, 0.03 mmol) was added and the

reaction mixture was stirred overnight under a hydrogen atmosphere (balloon). The
mixture was then filtered through a pad of Celite and the patiedawith MeOH (5

mL). The filtrate was concentrated under vacuum and the residue purified by flash
column chromatography on silica gel to obt&in-1 (eluent: petroleum ether/ethyl
acetate =3: 1 (v/v); 52.8 mg, 75%yield). Gray solid,m.p: 95.61 97.2N ; 'H NMR

(500 MHz, Chloroforrd) 4 7. 15 ( 358.0HH)H), 6.65.(0-98.3Hd, ,

1H), 5.17 (tJ = 9.5 Hz, 1H), 5.04 (t) = 10.7 Hz, 1H), 4.96 (] = 10.4 Hz, 1H), 4.59

(d, J = 9.3 Hz, 1H), 4.19 4.11 (m, 2H), 3.64 3.63 (m, 1H), 2.21 (s, 3H), 2.10 (s,
3H), 2.06 (s, 3H), 2.01 (s, 3H), 1.98 (s, 3HC NMR (126 MHz, Chlorofornad) a
170.7, 170.4, 169.5, 169.3, 147.4, 137.9, 132.2, 127.7, 115.6, 113.2, 86.8, 75.9, 74.1,
70.3, 68.1, 62.0, 20.9, 20.8, 20.7, 20ARMS (ESI) m/z: [M + HJ* Calcd for
C21H28NOeS" 470.1479; Found 470.1480.

OAc OAc

o
AcO 0 s N ibuprofen, HATU, DIPEA AcO o ¢ N
AcO AcO
OAc OAc

MeCN, r.t., 80%

3w-1 3w-2

Ibuprofen (0.041 g, 0.2 mmol) was dissolved in drysCN (3 mL), then DIPEA (45
H, 0.24 mmol), HATU (0.091 g, 0.24 mmol), antbmpound3w-1 (0.096 g, 0.2
mmol) was added. After stirring at room temperature for 6 h, the mixture was diluted
with EtOAc and the organic layer was washed witine dried over anydrous
NaeSQy and concentrated in vacuo. The residue was purified by column

chromatography on silica gel, affording prod@gt-2 (eluent: petroleum ether/ethyl
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acetate = 5: 1 (v/v); 157.7 mgr = 1.3:1,80% yield). White solid,m.p: 118.27
120.7N ; *H NMR (500 MHz, Chloroforrd) & 8J =363 Hz,®H), 8.18 (dd}
=10.8, 8.4 Hz, 2H), 7Bi 7.27 (m, 6H), 7.81 7.16 (m, 9H), 5.4 7 5.09(m, 2.3H),
497 4.8 (m, 2.6H), 4.8 1 4.81 (m, 2H), 4.44 (dd) = 13.1, 10.1 Hz, 2H), 4.13
(dd,J = 12.4,6.2 Hz, 1H), 4.87 3.98 (m, 25H), 3.90 (ddJ = 12.3, 2.3 Hz, 1H), 3T
i 3.65 (m, 23H), 3521 3.44(m, 2.3H), 2.50 (ddJ = 11.5, 7.1 Hz, 5H), 2&i 2.27
(m, 7.3H), 2.10 (d,J = 6.2 Hz, 7H), 2.01 1.99 (m, 13.7H), 1.93 (d,J = 8.1 Hz, 7H),
1907 1.83(m, 2.7H), 1.58 (dd,J = 10.2, 7.1 Hz, 7H), 0Bi 0.89 (m, 143H). 3C
NMR (126 MHz, Chloroformd) a 172. 7, 170. 5, 170. 2, 169.
141.1, 141.0, 139.4, 138.1, 137.9, 137.8, 137.6, 134.1, 134.0, 132.0, 129.9, 129.8,

128.0, 127.8, 1.3, 121.1, 118.8, 118.1, 87.3, 86.5, 76.0, 75.8, 73.9, 73.7, 70.3, 70.2,

68.1, 68.0, 62.0, 61.9, 48.0, 45.1, 30.3, 22.5, 20.9, 20.7, 20.6, 18.6;1R84& (ESI)

m/z: [M + H]" Calcd for G4Ha4NO10S* 658.2680; Found 658.267HR ( f i | m) 3 3460
1759, 1517, 1366, 1221, 1037'¢m

OAc OAc

AcO O NH, NaBH(OAc); AcOH AcO O s MNTN\=
AcO s AcO
OAc DCE, 0°C~r.t., 78% OAc

3w-1 3w-3

To a mixture of Cinnamaldehyde (20 (L, 0.15 mmol) aanpound3w-1 (0.048 g,

0.1 mmol) in DCE (2 mL), AcOH (11 |, 0.2 mmol) was added, after the mixture is
stirred at room temperature for 15 minutégBH(OAc)k (0.043 g, 0.2 mmol)s
added After completion of the reaction as indicated by 4laiyper chromatography
(TLC), the reaction mixture was quenched with a saturated aqueous solution of
sodium bicarbonate. The mixture was then diluted with DCM and the organic layer
was washed withrine, dried over anhydrous NaQ: and concentrated in vacuo. The
residue was purifiedy column chromatography on silica gel, affording procivet3

as a yellow oil (eluent: petroleum ether/ethyl acetabe (v/v); 45.6mg, 78% yield).

[ ©%-0.013 ¢ 1.0, MeCN):*H NMR (500 MHz, Chloroforrad) U i 77.363(iR,

2H), 7.30 (tJ = 7.7 Hz, 2H), 7.24 7.21 (m, 2H), 7.07 (dd] = 8.3, 2.1 Hz, 1H), 65
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i 6.59 (M, 2H), 6.57 6.29(m, 1H), 5.22 (s, 1H), 5.17 (8,= 9.3 Hz, 1H), 5.05 (i) =

9.8 Hz, 1H),4.97(t, J = 10.6 Hz,1H), 4.57 (d,J = 10.2 Hz, 1H), 4.20 (dd] = 12.4,

4.7 Hz, 1H), 4.07 (dd] = 12.4, 2.2 Hz, 1H), 38®i 3.90(m, 2H), 3.@i 3.59(m, 1H),

2.22 (s, 3H), 2.06 (s, 3H), 2.08, GH), 1.99 (s, 3H),1.98 (s, 3H).3C NMR (126

MHz, Chloroformd) 4 170. 7, 170.4, 169.5,13169. 3, 14
128.7, 127.7, 126.7, 126.4, 126.2, 113.3, 111.1, 87.0, 762), 7043, &.0, 62.0, 46.2,

209, 20.7, 2@. HRMS (ESI) m/z: [M + HJ* Calcd for GoHasNOoS' 586.2105;

Found 586.2100R ( f i 1388p, 2&17, 2720, 1759, 1598, 1398, 1343, 1215, 1041,

758, 6160m L.

OAc

&/ . S

o} NH

AcO 2 HCI, NaNO o) s/(

S 2 AcO

AcO oA ACO/%/S o\
KSCSOEt, 56%

OAc

3w-1 3w-4

A suspension oftompound3w-1 (0.14g, 0.3 mmol) in 2.7 M aqueous HCD(2 mL)

was cooled to® € and a solution of sodium nitrite0(023g, 0.33mmol) in water

(0.1 mL) was added dropwise. The diazonium salt solution was stirred for 30 min and
then added to a solution of potassium ethyl xantHa@/7 g, 0.48 mmol) in water

(0.1 mL) stirring at50 €. The reaction mixture was stirred at this temperature for 50
min, then extracted with EtOAc for three times. The combined organic extracts were
washed with 1 M NaOH anlorine, dried over anhydrous NaQs and concentrated in
vacuo. The residue was purified by column chromatography on silica gel, affording
product3w-4 as a yellow oil (eluent: petroleum ether/ethyl acetate = 3: 1 (v/v); 96.4
mg, 56% yield)[ G% -0.019 € 1.0, MeCN);*H NMR (500 MHz, Chloroforrad) @
7.59 (s, 1H), 7.43 (d] = 7.9 Hz, 1H), 7.18 (d] = 7.8 Hz, 1H), 5.20 (t) = 9.3 Hz,

1H), 5.06 (tJ = 9.7 Hz, 1H)4.99(t, J = 10.6 Hz,1H), 4.70 (dJ = 10.2 Hz, 1H), 4.58

(9, J = 7.2 Hz, 2H), 4.25 (dd] = 12.3, 5.3 Hz, 1H), 4.15 (dd,= 12.3, 2.3 Hz, 1H),
3.741 3.70(m, 1H), 2.41 (s, 3H), 2.0%(6H), 2.02 (s, 3H), 1.99 (s, 3H), 1.33Jt=
7.0Hz, 3H).23C NMR (126 MHz, Chloroforrd) & 212.3, 170.7, 170. :
138.8, 136.6, 134.4, 130.0, 8575.9,73.9, 706, 69.7, 68.2, 62, 21.6, 209, 20.7,

$46



138. HRMS (ESI) m/z: [M + HJ* Calcd for GaH31010Ss* 575.1074; Found 575.1054.

R(film) 3 3319, 2817, 2733, 1785, 1601,

C )
Aﬁoé&s N m-CPBA, DCM, 0°C A%Cé(&& N
38% OAc
3w-5
A solution of compoun@w-1 (0.11 g, 0.2 mmoljn anhydrous DCM was cooled to

ON . mCPBA (0.07 g, 0.4 mmolwas added under 2Natmosphere. The reaction

mixture was stirred atN) for 3 h. Aqueous N&Os was added atN and the

reaction mixture was stirred for 15 min. The organic layer was separated and washed

with aqueous NaHCgand brine, dried over anhydrous #8&s and concentrated in

vacuo. The residue was purified by column chromatography on silica gel, affording

product3w-5 as acolorless oil(eluent: petroleum ether/ethyl acetate = 2: 1 (v/v); 36.9
mg, 38% yield)] ©%f-0.024 ¢ 1.0, MeCN);'H NMR (500 MHz, Chloroforrd) U
7.06 (d,J = 8.1 Hz, 1H), 7.02 (s, 1H), 6.60 (@= 8.2 Hz, 1H), 5.33 (t) = 8.8 Hz,
1H), 5.22 (t,J = 9.4Hz, 1H), 5.15 (tJ = 9.6 Hz, 1H), 4.83 (dJ = 9.9 Hz, 1H), 4.28
(dd,J=12.5, 4.9 Hz, 1H), 4.15 (dd,= 12.4, 2.2 Hz1H), 3.®1 3.75(m, 1H), 2.23

(s, 3H), 2.04 (s, 3H), 2.01 (s, 3H), 1.98 (s, 3H), 1.78 (s, 58)NMR (126 MHz,
Chloroformd) a 170. 7, 170. 4, 169. 4, 169. 1,
89.1, 76.6, 74.3, 67.8, 67.6, 61.8, 20.8, 20.7, 20.5, PIRRIS (ESI) m/z: [M + HJ*

Calcd for GiH2sNO10S* 486.1428; Found 486.143R ( f i | m) 3 3351,

1755, 1581, 1398,347, 1221, 777, 619 ¢

OAc

OAc OAc
Acoﬂ NH, 1) HCOOH, Ac,0, DCM, r.t A &0& NC AS@%
AcO S » R L CA?:O ) 4CzIPN (1 mol%), DIPEA (1 equiv) OAc
OAe @ 2) POCly, Et;N CHCly, 0°C~r.t. OAc @ MeCN, 25 °C, Ny, 12 h, 5 W blue LEDs N7 s
90% for 2 steps 70% Q
3w-6 3w-7

An mixture of acetic anhydridé€’0 L) and formic acid70 L) was stirred at room

temperature to form in situ acetic formic anhydride. After cooling to room

temperature it was added dropwise to a stirred solutieorpound3w-1 in DCM (2
%7
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mL) at O €. After stirring 2 h at room temperature, the reaction was stoppdte
addition of a satd. NaHCOThe aqueous phase was extracted three times with DCM
and the combined organic phases were dried oves®lafiltered and concentrated

in vacuo.Without further purification the residue was dissolved in THF (3 mL) and
triethylamine (0.5 mL, 3.5 mmol) was added. The reaction mixture was added
dropwise POGI(95 L, 1 mmol) in THF (2 mL) at O € under nitrogen atmosphere
over 15 minsAfter stirring two hours at this temperature, the reaction mixture was
poured into a satdNaHCQ. The aqueous phase was extracted three times with
EtOAc. The combined organic phases were dried oveB®afiltered, concentrated,

and purified by column chromatography on silica gel, affording pro8web as as

colorless oil (eluent: petroleum ether/ethyl acetate = 4: 1 (2A§;6mg, 90% for 2

steps) 'H NMR (500 MHz, Chloroforrd) U 7. 52 ( S8 1H4)1H), 7. 30

7.17 (d,J = 9.5 Hz, 1H), 5.22 () = 9.4 Hz, 1H), 5.04 (t) = 9.8 Hz, 1H), 4.95 () =

9.5, 1H), 4.72 (dJ = 10.0 Hz, 1H), 4.25 (dd},= 12.4, 5.1 Hz, 1H), 4.13 (dd= 12.3,

2.2 Hz, 1H), 3.75 3.71 (m, 1H), 2.38 (s, 3H), 2.12 (s, 3H), 2.07 (s, 3H), 2.01 (s, 3H),
1.98 (s, 3H)The IH NMR spectroscopic data -6 are in accordance viitthose
reported previously.

An 10 mL glass vial was charged wiBwv-6 (0.096 mg, 0.2 mmol), 4CzIPN (1.6 mg,

(

2 egmol ), DIPEA (35 ¢lL, 0.2 mmol) and MeCN

by N for 30 seconds and sealed with a rubber stopper. The reaction was stirred
vigorously and irradiated with 5 W (450155 nm, approximately 4 cm away from the
vial) blue LED at 25 € for 12 hours. A clip fan next to the reaction setup had been
kept workingduring the reaction, offsetting the heat generated from the LED light and
to stabilize reaction temperature for reproducible results. Afterword, the reaction
mixture was concentrated in vacuo. The resulting residue was purified by column
chromatography osilica gelto obtain3w-7 (eluent: petroleum ether/ethyl acetate = 2:

1 (v/v); 67.1 mg, 70%ield).* White solid,m.p: 88.97 90.6N ; '"H NMR (500 MHz,
Chloroformd) O 8J=@BMX HZ, 1H), 7.67 (s, 1H), 7.32 (@= 8.4 Hz, 1H), 6.03

(t, J=8.9 Hz, 1H), 5.57 (d] = 6.0 Hz, 1H), 5.35 (dd] = 9.3, 6.0 Hz, 1H), 5.15 (§,=
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9.9 Hz, 1H), 4.2 7 4.44(m, 1H), 4.30 (dd,]) = 12.5, 4.6 Hz, 1H), 4.06 (dd,= 12.5,

2.5 Hz, 1H), 2.48 (s, 3H), 2.06 (s, 3H), 2.04 (s, 6H), 1.92 (s, B8)NMR (126

MHz, Chloroformd) u 170. 8, 170. 0, 169. 8, 163. 1, 15
121.3,71.6,71.2,70.3, 70.2, 68.6, 61.8, 21.6, 20.8, BRFIS (ESI) m/z: [M + HJ"

Calcd for G2H26NOeS' 480.1323; Found 480.1325.

o
\\S;O
OTBDPS o \
G N("Pr),
o)
AcO s 1) TBAF, AcOH, THF o
AcO o
OAc 2) Probenecid, EDCI, DMAP, DIPEA, DCM A%OO s N
66% for 2 steps C @

3e 3e-1

To a solution of compoun8e (0.22 g, 0.3 mmol) in THF (5 mL) was added glacial
acetic acid (45 L, 0.78mmol) followed by TBAF (0.39 mL, 0.39 mmol, 1.0 M in
THF). After 12 h stirring at rt, the reaction mixture was quenched with saturated
NaHCQ, extracted with AcOEt, dried oveNa&SQ, filtered and concentrated.
Without further purification the residue was dissolved in DCM (5 ,npkdbenecid
(0.10 g, 0.36 mmol), EDCI (0.086 g, 0.45 mmol), DMAP (0.01 g, 0.09 mmol), and
DIPEA (96 pL, 0.54 mmol) was addedn successionAfter stirring 12 h at room
temperaturethe mixture was then diluted with DCM and the organic layer was
washed withbring, dried over anhydrous NaQ:w and concentrated in vacuo. The
residue was purified by column chromatographysitica gel, affording producie-1

as a yellow oil (eluent: petroleum ether/ethyl acetate = 5: 1 @#48.1mg, 66% for 2
steps)[ ©%-0.020 € 1.0, MeCN);*H NMR (500 MHz, Chloroforred) U 8J 06 ( d,
= 8.5 Hz, 2H), 7.86 (d] = 8.5 Hz, 2H), 7.31 (s, 1H), 7.03 (@= 8.3 Hz, 1H), 6.80 (d,
J=8.3 Hz, 1H), 5.39 (t) = 9.4 Hz, 1H), 5.31 () = 9.7 Hz, 1H), 5.05 () = 9.6 Hz,

1H), 4.80 (dJ = 10.2 Hz, 1H), 4.24 4.15 (m, 2H), 3.85 3.82 (m, 1H), 3.30 3.27

(m, 4H), 3.1Gi 3.07 (m, 4H), 2.26 (s, 3H), 2.05 (s, 3H), 2.01 (s, 3H), 1.9289 (m,

7H), 1.59i 1.52 (m, 4H), 0.87 () = 7.4 Hz, 6H)13C NMR (126 MHz, Chloroform

d GO 174168.3, 1624.0,049.0, 145.0, 136.0, 132.1, 130.6, 129.9, 129.5, 127.3,

121.0, 116.7, 85.9, 75.8, 73.9, 70.3, 69.9, 62.8, 51.8, 50.2, 25.3, 22.2, 20.8, 20.7, 20.5,
49



11.3. HRMS (ESI) m/z: [M + H]" Calcd for GeHsdN2011S" 749.2772; Found
749.2766IR ( f i I m) 3 3325, 2813, 2727 ,'%1742, 1601

z
23
o
o 2
o
»
)
/
e
ZN

o Pd(dppf)Cly' DCM , KoCO4
. B TR T TR
Ohe @ ﬁ_o/ Dioxane, H,0, 100°C, 78%

N
3ab Br %OEt
o

Under N atmospherecompound3ab (0.094 g,0.16 mmol), Loratadine boronic ester
(0.27 g, 0.56 mmol), Pd@ppfCl.-DCM (0.007 g, 0.008 mmol), and potassium
carbonate {.066 g, 0.48 mmol) were weighed into a scregapped vial with a
magnetic stir baiDioxane/HO (3 mL/0.6 mL)was added. The vial was tightly sealed
with a Teflonlined cap and heated1410 € for 12 h. The reaction was diluted with
ethyl acetateq mL) and washed with brine. The aqueous phase was extracted with
ethyl acetatdor three timesThe combined organic phases were dried over anhydrous
NaSOQs and concentrated under reduced presdure.resilue was purified by column
chromatography on silica gel, affording prodi8ab-1 as a yellow oil (eluent:
petroleum ether/ethyl acetate = 1: 2 (VA0B.7mg, 78% vyield)] ©*f-0.007 ¢ 1.0,
MeCN); *H NMR (500 MHz, Chloroforred) U 8J =348 HZ%, iH), 7.73 (tJ =

2.2 Hz, 1H), 7.46 7.41 (m, 2H), 7.35 7.33 (m, 2H), 7.21 (d] = 7.7 Hz, 1H), 7.08
(dd,J=8.9, 4.8 Hz, 1H), 6.85 (d,= 8.6 Hz, 1H), 5.15 () = 9.3 Hz, 1H), 5.00 (td]

= 9.8, 4.6 Hz, 1H), 4.93 (td = 9.7, 4.8 Hz, 1H)4.65 (d,J = 11.2 Hz, 1H), 4.15

4.02 (m, 4H), 3.82 (s, 2H), 3.643.60 (m, 1H), 3.47 3.36 (m, 6H), 3.18 3.09 (m,

2H), 2.90i 2.83 (m, 2H), 2.49 2.42 (m, 3H), 2.31 (d] = 11.2 Hz, 1H), 2.02 (s, 3H),
1.98 (d,J = 1.2 Hz, 3H), 1.97 (s, 3H), 1.921.89 (m, 4H), 1.60 (d] = 30.6 Hz, 3H),

1.24 (t,J = 7.1 Hz, 3H)X3C NMR (126 MHz, Chloroforrd) & 170. 7, 170. 4,
169.2, 155.6, 150.6, 146.7, 139.3, 138.0, 137.4, 136.8, 135.4, 135.3, 135.1, 133.8,
131.4, 131.3, 130.0, 127.8, 127.0, 123.9, 1221K.2, 861, 75.7,74.2, 702, 68.2,

62.3, 614, 519, 45.0, 32, 31.7, 3(, 307, 25.6, 208, 20.7,202, 201, 148. HRMS
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(ESI) m/z: [M + H]" Calcd for GeHs4N3011S" 856.3474; Found 856.347@&R ( f i | m) 3
3328, 2813, 1755, 1594, 1382, 1350, 1221, 1115, 1037, 768 cm

12. Reference

1. (a)A. Brinkg C. Risinger,A. Lambert,O. Blixt, C. Grandjean andi. H. Jensen,
Org. Lett, 2019,21, 75447548; p) N. Floyd, B. Vijayakrishnan,J. R.Koeppe
andB. G. Davis,Angew. Chem. Int. EA2009,48, 77987802.(c) R. Q. Wang, Q.
H. Jiang, H. X. Wang, X. W. Zhang and N. Y&rg. Lett, 2023,25, 4253 4257.

2. P.H. Shu, J. Zeng, J. Y. Tao, Y. Q. Zhao, G.YMo andQ. Wan, Green Chem).
2015,17, 2545.

3. J.T.Ge,L. Zhou,F. L. Zhao andH. Dong, J. Org. Chem.2017,82, 1261312623.

4. L. Y. Hu, S. Y. Zhang, L. Zhu, Y. Li, K. Luo and L. W@rg. Lett, DOI:
10.1021/acs.orglett.3c03817.
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H NMR of 3e (CDCls, 500 MHz, 25 €)
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H NMR of 3f (CDCl3s, 500 MHz, 25 €)
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1H NMR of 3g (CDCls, 500 MHz, 25 €)

< o (=] 0 el < o (=] <} el < o (=3 m
4 9 8 = = = = = S g < g & g3
(=] (=] (=] (=] (=] (=] (=} (=] < (=] < (=] (=] 0_
. ; . . ! . ! ; ; . ; . . |
061 |
61
861 |
S0
YT
17°€ Ty
€T€ % vLee
1€ 4| diro
€€ | H/Mm.m
S9°€ | e
L9€ |
69°€ |
IL°€ A f
ory | - '
wry '
8T% W B 1T
61'F N 34
0Ty )W .
17t _ L
o'y I
sy /
{32 .
s6p = ﬁw.”
967
SES~ .
L6°S N - Foor
6€°s
S6'S .
—
L6's 7 Feso
089\
89 > B Nor
oLy - Beor
WL 201
wL’/
»
g 3
Q ]
< o I
o z
3
32
<

f1 (ppm)

13C NMR of 3g (CDCls, 126 MHz, 25 €)

F0.0032
F0.0030

- 0.0028

F0.0026
£ 0.0024

F0.0022

F0.0020

£0.0018

F0.0016

F0.0014

F0.0012

+0.0010

£ 0.0008

F0.0006
F0.0004
£ 0.0002
F0.0000

F-0.0002

08911 /
vLITT 7/
60°0€T ~
€O°LET N\

19°691
9b°0LT %

08°0LT
€8°0LT \

OAc
o
NHAc

AcO
AcO

3g

MMWWMMWWM

210 200 190 180 170 160 150 140 130 120 110

220

f1 (ppm)

S58



£0.32
F0.30
F0.28
£0.26
024
F0.22
F0.20
F0.18
F0.16
F0.14
F0.12

0.10
F0.08

e

3h
=15/1

OAc

Blou

AcO
AcO

© v ¥ 8 o ® 9 ¥ o & w v ¥ & o ®» w ¥ o = & 3
o 2 2 3 & 28 2 8 3 8§ 8§ ¥ o2 T g g 2 g 3 g8 g 8
o ¥ a o g = =3 = =3 =] =3 o =3 =3 =3 =3 =) S =) S =1 S S S S g 5
S 2 S 3 s 3 3 3 3 3 3 & 3 3 3 3 3 3 3 3 3 3 3 3 3 s =
2. 2.%.% 7 . s .. s . . 9. 2. 2. 2. 2. . . . 9. . 9. . 2. 9.2 .3
v
re
<
re
]
FS
89°0C
| = $8°07
- 1607
$0'1T
L L0'ST
(a2 oboE —
re [
v'e Fo
3 Jﬁm.m
0L | S6'1S —
HN.M o
0L
Fa v0°€9
ez 60°69 ~
Nez = 96'1L—
L ceicL—
¥ 16'18 ~
<
=
4N
Mer [ o7 )
.2 ®
= Lo
oL [ AN
e Fa N
[ S 69117
[45 74 EN
Lo O L6'8TT ~_
e (qV] =
IS'EET~
—
L o
) LL'SYT ~
290°1 | o Q 88°LYL
Rert [~ (@] z
200°1 @)
] N
L y
% L6691~ >
L2 — £VOLL 2 o s
16°0LT 3
(@) o) s
v
= o
FS =z Q<&
@) =
La 3

'H NMR of 3h (CDCls, 500 MHz, 25 €)

-10

T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

200
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IH NMR of 3j (CDCl3, 500 MHz, 25 €)
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H NMR of 3k (CDCl3s, 500 MHz, 25 €)
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