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1. General

The NMR spectra were recorded on Bruker AVANCE II. 600 (‘H NMR; 600 MHz, 13C NMR; 150
MHz) and JEOL JNM-ECZ600 ('"H NMR; 600 MHz, '3C NMR; 150 MHz, '°F NMR; 565 MHz) at
room temperature using chloroform-d as the deuterated solvent and chloroform as the internal standard
for 'H (7.26 ppm) and 13C (77.0 ppm) and hexafluorobenzene as the internal standard for '°F (0 ppm).
NMR vyields were based on 1,1,2,2-tetrachloroethane as an internal standard. Fourier transform mass
spectrometry (ESI) was measured on Thermo Fisher SCIENTIFIC Exactive-Orbitrap MS1.1. Cyclic
voltammetry and transient absorption spectra were recorded on UNISOKU picoTAS and BAS model
700E electrochemical analyzer, respectively. Silica gel (KANTO, spherical, neutral, 63-210 pm) was
used for purification by column chromatography. 1,1-Diphenylethylene was washed with 0.5 M NaOH
aqueous solution to remove a polymerization inhibitor, and other styrene derivatives were distilled
under reduced pressure. Glycosyl bromides 1a-c! and 2e? were synthesized according to the reported
procedure. Techno Sigma PER-AMP and LED ramps (365 nm, 507 mW) were used for

photoirradiation.

2. Photochemical multi-components reactions

2-1-1. Two-component coupling reaction between 1a and 2a

BzO—, OBz BDB (10 mol%) BzO—, ©Bz
BzO o) K,CO3 (2.0 eq) BzO (0]
BZ& . yph > Bz0
Br Ph MeCN (0.1 M) xPh
1a 2a LED light (365 nm) 3aa 99%
(10 eq) rt, 3 h Ph

Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
MeCN (2.0 mL) and 1,1-diphenylethylene (2a) (2.0 mmol, 0.35 mL) were added and stirred. Then the
LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze degassing were performed
using liquid nitrogen. The reaction was performed by irradiating LED light (wavelength: 365 nm) for
3 h in water bath. After photo irradiation the reaction mixture was diluted with CHCl;, concentrated
under vacuum. Tetrachloroethane was added as an internal standard and '"H NMR measurement was
performed to determine NMR yield of 3aa (99%). 3aa was isolated by silica gel column (eluent:
Hexane/EtOAc = 4:1) and preparative GPC (eluent: CHCl;). (2R,3R,4R,5R,6R)-2-
((benzoyloxy)methyl)-6-(2,2-diphenylvinyl)tetrahydro-2H-pyran-3,4,5-triyl tribenzoate (3aa)
TLC (Hexane/EtOAc 3:1): Rf = 0.43. '"H NMR (CDCl;, 600 MHz) 6 8.10 (dd, J = 8.4, 1.2 Hz, 2
H), 7.99 (dd,/=8.4,1.2 Hz,2 H), 7.97 (dd, /= 8.4, 1.2 Hz, 2 H), 7.81 (dd, J= 8.4, 1.2 Hz, 2 H),
7.58-7.51 (m, 3 H), 7.50-7.45 (m, 1 H), 7.43-7.27 (m, 18 H), 6.47 (d, J = 9.0 Hz, 1 H), 6.03
(pseudo-t, J=17.2 Hz, 1 H), 5.99 (dd, J=9.0, 3.0 Hz, 1 H), 5.82 (pseudo-t, J=3.0 Hz, 1 H), 4.85
(dd,J=9.0,3.6 Hz, 1 H), 4.56-4.51 (m, 3 H); *C NMR (CDCls, 150 MHz) 6 166.2, 165.6, 165.3,
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150.5, 141.6, 138.2, 133.4, 133.30, 133.26, 133.0, 129.73, 129.70, 129.4, 129.0, 128.9, 128.44,
128.42, 128.38, 128.31, 128.30, 128.1, 128.0, 120.2, 72,3, 71.5, 71.3, 70.1, 67.9, 63.0; HRMS
(ESI) m/z calc for C43H;335KO9 [M+K]* 797.2147; found 797.2162.

2-1-2. Two-component coupling reaction between 1a and 2¢

X
BzO—, OBz BDB (0.5 mol%) BzO— OBz

BzO 0] K,CO3 (2.0 eq) BzO (0]
BzO + : BzO
MeCN (0.1 M)

B OMe LED light (365 nm) Oy
1a 20 0 OC, 3 h 3ac 72 /0
(2 eq)
OMe

Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.001 mmol, 0.41 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
MeCN (2.0 mL) and 4-methoxystyrene 2¢ (0.4 mmol, 54 uL) were added and stirred. Then the LED
ramp was attached to the Schrenk tube using a Teflon joint, and freeze degassing were performed
using liquid nitrogen. The reaction was performed by irradiating LED light (wavelength: 365 nm) for
3 h in ice bath. After photo irradiation the reaction mixture was diluted with CHCl;, concentrated
under vacuum. Tetrachloroethane was added as an internal standard and '"H NMR measurement was
performed to determine NMR yield of 3ac (72%). 3ac was isolated by silica gel column (eluent:
Hexane/EtOAc = 3:1) and preparative GPC (eluent: CHCl;). (2R,3R,4R,5R,6R)-2-
((benzoyloxy)methyl)-6-((E)-4-methoxystyryl)tetrahydro-2 H-pyran-3,4,5-triyl tribenzoate (3ac)
TLC (Hexane/EtOAc 3:1): R; 0.32. '"H NMR (CDCl3, 600 MHz) 6 8.13 (d, J= 7.8 Hz, 2 H), 8.08 (d,
J=7.8Hz,2H),797(d,J=7.8Hz,2 H), 7.87 (d,J=7.8 Hz, 2 H), 7.59 (t, J= 7.2 Hz, 2 H), 7.51 (4,
J=17.8Hz, | H), 7.48-7.38 (m, 7 H), 7.35 (t, /= 7.8 Hz, 2 H), 7.30 (t, /= 7.8 Hz, 2 H), 6.94-6.89 (m,
3H),6.29(dd,J=16.2,4.2 Hz, 1 H), 6.17 (t,J=9.6 Hz, | H), 5.99 (s, 1 H), 5.79 (dd, J=9.6, 2.4 Hz,
1 H), 5.04-4.99 (m, 1 H), 4.73 (d, J=12.0 Hz, 1 H), 4.54 (dd, J=12.0, 4.2 Hz, 1 H), 4.49—4.44 (m, |
H), 3.85 (s, 3 H); 3C NMR (CDCl;, 150 MHz) & 169.5, 166.2, 165.6, 165.5, 165.4, 138.0, 133.9,
133.47,133.41,133.3, 133.1, 129.81, 129.79, 129.74, 129.65, 129.23, 129.16, 128.79, 128.76, 128.48,
128.47, 128.42, 128.35, 72.4, 71.6, 70.6, 70.3, 67.1, 63.1, 50.5, 34.2, 23.2; HRMS (ESI) m/z calc for
C44H36KNO, o [M+K]* 751.1940; found 751.1950.
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2-1-3. Two-component coupling reaction between 1b and 2a

Bz0 OBz BDB (10 mol%) Bz0 OBz
o) K,COs (2.0 eq) 0
BZO% + yPh » BzO
BzOg, Ph MeCN (0.1 M) BZOl_Ph
1b 2a LED light (365 nm) 3ba 67%

rt, 3h

(10 eq) 73% (6 h)

Glycosyl bromide 1b (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
MeCN (2.0 mL) and 1,1-diphenylethylene (2a) (2.0 mmol, 0.35 mL) were added and stirred. Then the
LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze degassing were performed
using liquid nitrogen. The reaction was performed by irradiating LED light (wavelength: 365 nm) for
3 h in water bath. After photo irradiation the reaction mixture was diluted with CHCl;, concentrated
under vacuum. Tetrachloroethane was added as an internal standard and '"H NMR measurement was
performed to determine NMR yield of 3ba (67%). 3ba was isolated by silica gel column (eluent:
Hexane/EtOAc = 4:1) and preparative GPC (eluent: CHCIL). (2R,3S5,4R,55,6R)-2-
((benzoyloxy)methyl)-6-(2,2-diphenylvinyl)tetrahydro-2 H-pyran-3,4,5-triyl tribenzoate (3ba)
TLC (Hexane/EtOAc 3:1): Rf 0.39. 'TH NMR (CDCl;, 600 MHz) 6 8.03 (t,J=9.0 Hz, 4 H), 7.97
(d,J=7.2Hz, 2 H),7.81 (d,J=7.2 Hz, 2 H), 7.61-7.58 (m, 1 H), 7.56-7.51 (m, 2 H), 7.49-7.44
(m, 3 H), 7.42-7.37 (m, 4 H), 7.34-7.22 (m, 10 H), 7.17 (d, /= 6.6 Hz, 2 H), 6.53 (d, /=9.0 Hz,
1 H), 6.08-6.03 (m, 2 H), 5.80 (dd, J =9.0, 5.4 Hz, 1 H), 5.12 (dd, J = 9.6, 6.0 Hz, 1 H), 4.68
(pseudo-t, J= 6.0 Hz, 1 H), 4.60 (dd, J=11.4,7.2 Hz, 1 H), 4.33 (dd,J=11.4, 7.2 Hz, 1 H); 13C
NMR (CDCls, 150 MHz) & 166.0, 165.6, 165.5, 165,3, 151.5, 141.7, 138.3, 133.5, 133.4, 133.3,
133.1, 129.9, 129.7, 129.63, 129.61, 129.5, 129.12, 129.06, 128.9, 128.5, 128.4, 128.35, 128.29,
128.24, 128.19, 128.0, 127.9, 127.8, 70.7, 69.4, 69.2, 69.1, 68.7, 62.2; HRMS (ESI) m/z calc for
CyHpKO, o [M+K]" 797.2147; found 797.2140.

2-1-4. Two-component coupling reaction between 1a and 2h

BDB (10 mol%) BzO—, OBz

BzO OBz
B0 o yOSiMeg KoCO3(2.0eq) pBz0 O
BzO + > BzO

Br Ph MeCN (0.1 M) o
1a 2h LED light (365 nm) 3ah 89%
(10 eq) rt, 3h Ph

Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
MeCN (2.0 mL) and 1-Phenyl-1-trimethylsiloxyethylene (2h) (2.0 mmol, 0.41 mL) were added and
stirred. Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze degassing

were performed using liquid nitrogen. The reaction was performed by irradiating LED light
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(wavelength: 365 nm) for 3 h in water bath. After photo irradiation the reaction mixture was diluted
with CHC]l;, concentrated under vacuum. Tetrachloroethane was added as an internal standard and 'H
NMR measurement was performed to determine NMR yield of 3ah (89%). 3ah was isolated by silica
gel column (eluent: Hexane/EtOAc = 3:2). 2R,3R,4R,5S,6R)-2-((benzoyloxy)methyl)-6-(2-0x0-2-
phenylethyl)tetrahydro-2 H-pyran-3,4,5-triyl tribenzoate (3ah) TLC (Hexane/EtOAc 3:1): Rf
0.20. '"H NMR (CDCl;, 600 MHz) 6 8.04 (dd, /= 8.4, 1.2 Hz, 2 H), 8.02 (dd, /= 7.8, 1.8 Hz, 2
H), 8.01 (dd,/=7.8,1.2 Hz,2 H), 7.95 (dd, /= 8.4, 1.2 Hz, 2 H), 7.91 (dd, J= 8.4, 1.2 Hz, 2 H),
7.59-7.53 (m, 4 H), 7.50 (t, /= 7.8 Hz, 4 H), 7.45 (t, /= 7.8 Hz, 2 H), 7.43-7.38 (m, 6 H), 7.35
(t,J=7.8 Hz, 2 H), 5.93 (pseudo-t, J=7.8 Hz, 1 H), 5.90 (dd, /= 8.4, 3.6 Hz, 1 H), 5.78 (dd, J
=4.2,3.0Hz, 1 H), 5.06 (dt, /=9.0,4.2 Hz, 1 H), 4.69 (dd, /= 12.0, 6.0 Hz, 1 H), 4.64 (dd, J =
12.0, 3.6 Hz, 1 H), 4.46 (td, J = 6.6, 3.6 Hz, 1H), 3.65 (dd, J=16.2,9.0 Hz, 1 H), 3.41 (dd, J =
16.2, 5.4 Hz, 1 H); *C NMR (CDCls, 150 MHz) 6 195.6, 166.1, 165.6, 165.4, 165.3, 136.3,
133.51, 133.49, 133.44, 133.40, 133.0, 129.8, 129.7, 129.3, 128.9, 128.8, 128.7, 128.48, 128.46,
128.44, 128.3, 128.2, 71.6, 70.9, 69.6, 67.8, 62.5, 38.5; HRMS (ESI) m/z calc for C4,H3,KO
[M+K]* 737.1784; found 737.1746.

2-2-1. Three-component coupling reaction between 1a, 2a and water

BzO—, OBz BDB (2 mol%) BzO—, OBz
BzO O K,CO3 (2.0 e BzO O
Bzagh' + yPh 2C0s ( il » BzO

OH

Br Ph LED light (365 nm)

1a 2a acetone/H,O(5 eq) 5aaa 56%
(2 eq) t3n Ph

Ph

Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.004 mmol, 1.7 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
MeCN (2.0 mL), 1,1-diphenylethylene (2a) (0.4 mmol, 70 ul) and water (1.0 mmol, 18 pl) were added
and stirred. Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze
degassing were performed using liquid nitrogen. The reaction was performed by irradiating LED light
(wavelength: 365 nm) for 3 h in water bath. After photo irradiation the reaction mixture was diluted
with CHC]l;, concentrated under vacuum. Tetrachloroethane was added as an internal standard and 'H
NMR measurement was performed to determine NMR yield of Saaa (56%). Saaa was isolated by
silica gel column (eluent: Hexane/EtOAc = 5:1) and preparative GPC (eluent: CHCI;).
(2R,3R,4R,5R,6R)-2-((benzoyloxy)methyl)-6-(2-hydroxy-2,2-diphenylethyl)tetrahydro-2 H-

pyran-3,4,5-triyl tribenzoate (Saaa) TLC (Hexane/EtOAc 3:1): Rf 0.40. 'H NMR (CDCl;, 600
MHz) 6 8.17 (d, /J=7.2 Hz,2 H), 8.01 (d,/=7.2 Hz,2 H), 7.95 (d,J=7.8 Hz,2 H), 7.79 (d, J =
7.8 Hz, 2 H), 7.62-7.54 (m, 3 H), 7.53-7.45 (m, 7 H), 7.44-7.37 (m, 4 H), 7.36-7.29 (m, 6 H),
7.27-7.20 (m, 2 H), 5.84-5.81 (m, 2 H), 5.68 (d, /=2.4 Hz, 1 H), 4.63—4.59 (m, 1 H), 4.54-4.47
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(m, 3 H), 4.29 (s, 1 H), 2.93 (dd, J = 15.0, 10.8 Hz, 1 H), 2.82 (dd, J = 15.0, 1.8 Hz, 1 H); 3C
NMR (CDCl, 150 MHz) & 166.1, 165.4, 165.3, 165.2, 146.6, 145.4, 133.6, 133.4, 133.2, 129.83,
129.81, 129.73, 129.67, 129.55, 129.2, 128.8, 128.5, 128.46, 128.3, 127.07, 127.05, 126.0, 125.5,
78.3, 72.5, 71.7, 71.3, 69.4, 67.7, 62.7, 39.3; HRMS (ESI) m/z calc for CagHiKO,o [M+K]*
815.2253; found 815.2209.

2-2-2. Three-component coupling reaction between 1a, 2a and methanol

BzO—, 0Bz BDB (10 mol%) BzO—, 9Bz BzO—, 0Bz
BzO o) K,CO3 (2 eq) BzO & BzO O
BZC;&L' + yPh 7 s BzO oMM + BzO
LED light (365 nm) e
Br Ph MeCN/MeOH (10 eq) Ph N-Ph
1a 2a nt 3h 5aab 67% 3aa 15%
(10 eq) ’ Ph

Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
MeCN (2.0 mL), 1,1-diphenylethylene (2a) (0.4 mmol, 70 ul) and dry MeOH (2.0 mmol, 81 pL) were
added and stirred. Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and
freeze degassing were performed using liquid nitrogen. The reaction was performed by irradiating
LED light (wavelength: 365 nm) for 3 h in water bath. After photo irradiation the reaction mixture
was diluted with CHCIl;, concentrated under vacuum. Tetrachloroethane was added as an internal
standard and '"H NMR measurement was performed to determine NMR yield of 5aab (67%). Saab
was isolated by silica gel column (eluent: Hexane/EtOAc = 4:1) and preparative GPC (eluent: CHCI;).
(2R,3R,4R,5R,6R)-2-((benzoyloxy)methyl)-6-(2-methoxy-2,2-diphenylethyl)tetrahydro-2H-
pyran-3,4,5-triyl tribenzoate (5aab) TLC (Hexane/EtOAc 3:1): R;= 0.50. '"H NMR (CDCl;, 600
MHz) 6 8.04 (d, /J=7.8 Hz,2 H), 7.99 (d,/="7.2 Hz, 2 H), 7.94 (d,J=7.8 Hz,2 H), 7.81 (d, J =
7.8 Hz, 2 H), 7.59-7.44 (m, 5 H), 7.42 (d, J= 7.8 Hz, 4 H), 7.39-7.23 (m, 12 H), 7.12 (t, J="7.2
Hz, 1 H), 6.00 (pseudo-t, J = 9.0 Hz, 1 H), 5.82 (dd, J= 9.0, 3.0 Hz, 1 H), 5.49-5.47 (m, 1 H),
4.51-4.47 (m, 1 H), 4.23 (dd, J=12.0, 4.2 Hz, 1 H), 4.06-4.02 (m, 2 H), 3.13 (s, 3 H), 3.03 (dd,
J=15.0, 7.8 Hz, 1 H), 2.85 (dd, J = 15.0, 3.6 Hz, 1 H); *C NMR (CDCl;, 150 MHz) & 166.1,
165.7, 165.3, 165.2, 144.9, 144.1, 133.33, 133.26, 133.2, 132.9, 129.9, 129.8, 129.71, 129.67,
129.6, 129.0, 128.9, 128.42, 128.37, 128.34, 128.31, 128.30, 128.0, 127.3, 127.1, 126.8, 126.6,
81.3,72.5,71.7,70.7,70.3, 67.5, 62.7, 50.8, 34.0; HRMS (ESI) m/z calc for C49H4,KO;o [M+K]*
829.2410; found 829.2383.
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2-2-3. Three-component coupling reaction between 1a, 2a, and ethanol

BzO—, 0Bz BDB (10 mol%) BzO—, 0Bz BzO—, 9Bz
BzO o) K,COj3 (2 eq) BzO O BzO Q
BzC;&L' + yPh zrs » BzO OFt + BzO
LED light (365 nm)
Br Ph MeCN/EtOH (10 eq) Ph N-Ph
1a 2a i, 3 h 5aac 58% Ph 3aa 36%

(10 eq)

Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
MeCN (2.0 mL), 1,1-diphenylethylene (2a) (0.4 mmol, 70 pl), and dry EtOH (2.0 mmol, 117 pL) were
added, and the mixture was stirred. The LED ramp was then attached to the Schrenk tube using a
Teflon joint, and freeze degassing was performed using liquid nitrogen. The reaction was performed
by irradiating LED light (wavelength: 365 nm) for 3 h in water bath. After photoirradiation, the
reaction mixture was diluted with CHCI; and concentrated under vacuum. Tetrachloroethane was
added as an internal standard and '"H NMR measurement was performed to determine NMR yield of
Saac (58%). Saac was isolated by silica gel column (eluent: Hexane/EtOAc=3:1). (2R,3R,4R,5R,6R)-
2-((benzoyloxy)methyl)-6-(2-ethoxy-2,2-diphenylethyl)tetrahydro-2 H-pyran-3,4,5-triyl
tribenzoate (Saac) TLC (Hexane/EtOAc 3:1): Ry=0.33. '"H NMR (CDCl;, 600 MHz) 6 8.03 (dd,
J=284,1.2Hz 2 H),8.01 (dd, J=8.4,1.2Hz,2 H), 7.93 (dd, J=8.4, 1.2 Hz, 2 H), 7.80 (dd, J
= 8.4, 1.2 Hz, 2 H), 7.57 (pseudo-t, J = 7.8 Hz, 1 H), 7.54 (pseudo-t, J = 7.8 Hz, 1 H), 7.50
(pseudo-t, J =72 Hz, 1 H), 7.45-7.43 (m, 5 H), 7.39-7.31 (m, 8 H), 7.30-7.27 (m, 4 H), 7.24
(pseudo-t, J= 7.2 Hz, 1 H), 7.19 (pseudo-t, J = 7.2 Hz, 1 H), 6.02 (pseudo-t, J = 9.0 Hz, 1 H),
5.82 (dd, J=9.6, 3.0 Hz, 1 H), 5.46 (pseudo-t, J=3.0 Hz, 1 H), 4.51-4.49 (m, 1 H), 4.18 (dd, J
=12.0, 3.6 Hz, 1 H), 4.02-3.97 (m, 2 H), 3.28-3.20 (m, 2 H), 3.01 (dd, J=14.4, 1.2 Hz, 1 H),
2.86 (dd, J=14.4,4.2 Hz, 1 H), 1.20 (t,J= 6.6 Hz, 3 H) ; 3C NMR (CDCl;, 150 MHz) 8 166.1,
165.7, 165.28, 165.25, 145.2, 144.6, 133.3, 133.24, 133.19, 132.9, 129.9, 129.8, 129.72, 129.68,
129.6, 129.1, 128.9, 128.43, 128.37, 128.32, 128.30, 128.2, 128.0, 127.2, 127.0, 126.7, 126.6,
80.8, 72.6, 72.0, 70.5, 70.4, 67.5, 62.9, 58.2, 34.7, 15.3; HRMS (ESI) m/z calc for CsoH44K O
[M+K]* 843.2566; found 843.2537.

2-2-4. Three-component coupling reaction between 1a, 2d and water

BzO ng BDB (2 mol%) BzO— OBz
Bécgo . yMe K2CO3 (2.0 eq) 5 BzO 0
BzO

B Bh LEDt Iigh/tH (30655nm) OH
1a 2d acetone 32h( eq) 5ada Me
(2 eq) ’ 79% (54:46) Ph

Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.004 mmol, 1.7 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
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MeCN (2.0 mL), a-methylstyrene (2d) (0.4 mmol, 52 pL) and water (1.0 mmol, 18 pl) were added
and stirred. Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze
degassing were performed using liquid nitrogen. The reaction was performed by irradiating LED light
(wavelength: 365 nm) for 3 h in water bath. After photo irradiation the reaction mixture was diluted
with CHC]l;, concentrated under vacuum. Tetrachloroethane was added as an internal standard and 'H
NMR measurement was performed to determine NMR yield of Sada (79%, major/minor = 54:46).
Isomers of Sada was isolated by silica gel column (eluent: Hexane/EtOAc = 4:1) and preparative TLC
(eluent: Hexane/EtOAc = 2:1). (2R,3R,4R,5R,6R)-2-((benzoyloxy)methyl)-6-(2-hydroxy-2-
phenylpropyl)tetrahydro-2H-pyran-3,4,5-triyl tribenzoate (5ada) major isomer: TLC
(Hexane/EtOAc 3:1): R¢y=0.33. 'TH NMR (CDCl;, 600 MHz) 6 8.14 (d, J = 7.8 Hz, 2 H), 8.03 (d,
J=84Hz 2H),792(d,J=78Hz 2H),7.77 (d,J=7.8 Hz, 2 H), 7.61-7.55 (m, 3 H), 7.52—
7.46 (m, 3 H), 7.43-7.41 (m, 4 H), 7.38 (pseudo-t, J = 7.8 Hz, 2 H), 7.34-7.31 (m, 4 H), 7.27-
7.25 (m, 1 H), 5.80 (dd, /= 8.4, 3.0 Hz, 1 H), 5.78 (pseudo-t,J=8.4 Hz, 1 H), 5.57 (dd, J=4.2,
3.0Hz, 1 H), 4.59 (dd, J=10.8, 6.0 Hz, 1 H), 4.52-4.47 (m, 2 H), 4.25 (dd, /=9.6, 3.0 Hz, 1 H),
3.72 (s, 1 H), 2.58 (dd, J=15.0, 11.4 Hz, 1 H), 2.32 (d, J=14.4 Hz, 1 H), 1.60 (s, 3 H); *C NMR
(CDCl;, 150 MHz) 6 166.1, 165.4, 165.27, 165.25, 146.8, 133.6, 133.4, 133.2, 129.9, 129.8,
129.73,129.67, 129.6, 129.2, 128.82, 128.78, 128.53, 128.51, 128.48, 128.47, 126.8, 124.7, 75.1,
72.1, 71.7, 71.0, 69.2, 67.9, 62.8, 40.8, 31.6; HRMS (ESI) m/z calc for C;3H3sKO;y [M+K]*
753.2097; found 753.2086.

S5ada minor isomer: TLC (Hexane/EtOAc 3:1): R;=0.27. 'H NMR (CDCl;, 600 MHz) & 8.11 (d,
J=17.2Hz, 2H), 8.04 (d, J= 7.8 Hz, 2H), 7.96 (d, /= 7.8 Hz, 2H), 7.85 (d, /= 7.8 Hz, 2H), 7.60—
7.56 (m, 2H), 7.54-7.51 (m, 2H), 7.47-7.36 (m, 9H), 7.31-7.26 (m, 3H), 6.00 (pseudo-t, J = 9.0
Hz, 1H), 5.79 (dd, J=9.6, 3.6 Hz, 1H), 5.68 (s, 1H), 4.61 (dt, /=9.6, 3.6 Hz, 1H), 4.50-4.42 (m,
2H), 4.37 (ddd, /=9.0, 5.4, 3.0 Hz, 1H), 3.01 (s, 1H), 2.60 (dd, /= 15.0, 10.2 Hz, 1H), 2.22 (dd,
J=144,3.0 Hz, 1H), 1.72 (s, 3H); 3C NMR (CDCl;, 150 MHz) 8 166.2, 165.6, 165.3, 165.25,
147.3, 133.5, 133.4, 133.3, 133.1, 129.80, 129.78, 129.76, 129.71, 129.68, 129.4, 128.9, 128.5,
128.51, 128.44, 128.41, 128.37, 128.35, 126.9, 124.5, 73.7, 73.3, 72.4, 70.8, 69.9, 67.4, 63.0,
41.6, 29.8; HRMS (ESI) m/z calc for C;3H33K0,o [M+K]* 753.2097; found 753.2082.

2-2-5. Three-component coupling reaction between 1a, 2b and water

BzO—, OBz BDB (2 mol%) BzO—, 9Bz
o) o)
BZB?(;% . \ K>COj3 (2.0 eq) . BZB?O
Br ph  LED light (365 nm) OH
1 acetone/H,0O(5 eq)
a 2b it 3 h 5aba Ph
(2 eq) ' 81% (63:37)

Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.004 mmol, 1.7 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
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MeCN (2.0 mL), styrene (2b) (0.4 mmol, 46 uL) and water (1.0 mmol, 18 pl) were added and stirred.
Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze degassing were
performed using liquid nitrogen. The reaction was performed by irradiating LED light (wavelength:
365 nm) for 3 h in water bath. After photo irradiation the reaction mixture was diluted with CHCls,
concentrated under vacuum. Tetrachloroethane was added as an internal standard and 'H NMR
measurement was performed to determine NMR yield of 5aba (56%, major/minor = 63:37). Saba was
isolated by silica gel column (eluent: Hexane/EtOAc = 3:1) and preparative GPC (eluent: CHCI5).
(2R,3R,4R,5R,6R)-2-((benzoyloxy)methyl)-6-(2-hydroxy-2-phenylethyl)tetrahydro-2 H-pyran-
3,4,5-triyl tribenzoate (Saba) major isomer: TLC (Hexane/EtOAc 3:1): Ry = 0.23. 'H NMR
(CDCl;, 600 MHz) 6 8.11 (dd, J= 8.4, 1.2 Hz, 2 H), 8.02-8.00 (m, 4 H), 7.91 (dd, /= 8.4, 1.2 Hz, 2
H), 7.60-7.49 (m, 4 H), 7.45-7.38 (m, 6 H), 7.37-7.32 (m, 6 H), 7.31-7.26 (m, 1 H), 5.86 (pseudo-t,
J=7.2Hz, 1 H),5.82 (dd, J=7.8 Hz, 1 H), 5.69 (dd, J=10.2, 3.0 Hz, 1 H), 4.95-4.91 (m, 2 H), 4.72
(dt, J=10.8,4.2 Hz, 1 H), 4.52 (dd, J=12.0, 3.0 Hz, 1 H), 4.41 (td, J= 6.6, 3.0 Hz, 1 H), 2.79 (d, J
=3.6 Hz, 1 H), 2.28 (ddd, J = 13.2, 10.8, 2.4 Hz, 1 H), 2.17 (ddd, J = 14.4, 9.6, 3.6 Hz, 1 H) ; 13C
NMR (CDCl;, 150 MHz) 6 166.6, 165.5, 165.43, 165.38, 143.9, 133.6, 133.42, 133.35, 133.3,
129.9, 129.81, 129.75, 129.73, 129.6, 129.4, 128.9, 128.6, 128.5, 127.7, 125.6, 72.0, 71.3, 70.8,
69.9, 69.4, 68.2, 62.6, 38.8; HRMS (ESI) m/z calc for C4pH;36KO;o [M+K]* 739.1940; found
739.1935.

Saba minor isomer: TLC (Hexane/EtOAc 3:1): R;=0.17. 'HNMR (CDCl;, 600 MHz) & 8.12 (dd,
J=28.4,1.2Hz, 2 H),8.01(dd, J=8.4, 1.2 Hz, 2 H), 8.00 (dd, /= 8.4, 1.2 Hz, 2 H), 7.86 (dd, /= 8.4,
1.2 Hz, 2 H), 7.60-7.53 (m, 3 H), 7.49-7.47 (m, 1 H), 7.44-7.36 (m, 10 H), 7.33-7.29 (m, 3 H), 5.96
(pseudo-t, J=9.0 Hz, 1 H), 5.81 (dd, J=9.0, 3.0 Hz, 1 H), 5.66 (pseudo-t, J=3.0 Hz, 1 H), 5.05-5.02
(m, 1 H), 4.69 (dd, J=12.0, 6.0 Hz, 1 H), 4.63 (dd, /= 12.0, 2.4 Hz, 1 H), 4.55 (ddd, /=9.0, 6.6, 3.0
Hz, 1 H), 4.50 (dt, /= 10.8, 3.6 Hz, 1 H), 2.94 (d,J=1.8 Hz, 1 H), 2.56 (ddd, J=14.4,4.8,2.4 Hz, |
H), 2.14 (dt,J=14.4,4.2 Hz, 1 H) ; *C NMR (CDCl;, 150 MHz) 6 166.3, 165.54, 165.51, 165.37,
143.21, 133.6, 133.43, 133.38, 133.17, 129.83, 129.79, 129.74, 129.72, 129.6, 129.3, 128.8,
128.6, 128.53, 128.50, 128.48, 128.42,127.9, 125.8, 74.4, 73.0, 71.5, 71.2, 69.7, 67.6, 63.0, 37.9;
HRMS (ESI) m/z calc for C4oH34KO;o [M+K]" 739.1940; found 739.1949.

2-2-6. Three-component coupling reaction between 1b, 2b and water

OBz
Bz0 ng BDB (2 mol%) BzO S
K,CO3 (2.0 e
BzO RN 2C03 (2.0 eq) . B20
BzOg, ph  LED light (365 nm) B2O[_ oy
1b 2 acetone/H,0(5 eq) 5bba
(2 eq) .3h 57% (67:33)

Glycosyl bromide 1b (0.20 mmol, 132 mg), organic photocatalytic BDB (0.004 mmol, 1.7 mg), and
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potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
acetone (2.0 mL), styrene (2b) (0.4 mmol, 46 uL) and water (1.0 mmol, 18 pul) were added and stirred.
Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze degassing were
performed using liquid nitrogen. The reaction was performed by irradiating LED light (wavelength:
365 nm) for 3 h in water bath. After photo irradiation the reaction mixture was diluted with CHCls,
concentrated under vacuum. Tetrachloroethane was added as an internal standard and 'H NMR
measurement was performed to determine NMR yield of Sbba (57%, major/minor = 67:33). Sbba was
isolated by silica gel column (eluent: Hexane/EtOAc = 3:1) and preparative GPC (eluent: CHCI5).
(2R,3S,4R,58,6R)-2-((benzoyloxy)methyl)-6-(2-hydroxy-2-phenylethyl)tetrahydro-2 H-pyran-
3,4,5-triyl tribenzoate (Sbba) major isomer : TLC (Hexane/EtOAc 3:1): Ry = 0.27. '"H NMR
(CDCl;, 600 MHz) & 8.09 (dd, J= 8.4, 1.2 Hz, 2 H), 8.04-7.96 (m, 6 H), 7.61-7.54 (m, 4 H), 7.46—
7.39 (m, 8 H), 7.31-7.28 (m, 4 H), 7.25-7.22 (m, 1 H), 5.96 (pseudo-t, J=4.2 Hz, 1 H), 5.80 (dd, J=
7.2,3.6 Hz, 1 H), 5.69 (dd, J= 6.6, 3.6 Hz, 1 H), 5.28 (s, | H), 4.93 (dt, /= 10.8, 2.4 Hz, 1 H), 4.88—
4.83 (m, 1 H), 4.70-4.65 (m, 1 H), 4.36 (dd, J=12.0, 3.0 Hz, 1 H), 3.19 (s, | H), 2.17 (ddd, J= 13.8,
10.8,2.4 Hz, 1 H), 1.99-1.93 (m, 1 H); *C NMR (CDCl;, 150 MHz) 6 167.0, 165.3, 165.23, 165.20,
144.1, 133.6, 133.5, 133.46, 129.84, 129.83, 129.75, 129.73, 129.4, 128.94, 128.91, 128.59,
128.57,128.54,128.5, 128.48, 127.43,125.5,70.9, 70.1, 69.6, 68.5, 67.8, 67.4, 61.5, 37.5; HRMS
(ESI) m/z calc for C4,H36KO o [M+K]* 739.1940; found 739.1915.

Sbba minor isomer : TLC (Hexane/EtOAc 3:1): R;=0.22. '"H NMR (CDCl;, 600 MHz) 6 8.09 (d,
J=7.2Hz, 2 H),8.01(d,J=72Hz,2H),7.99(d,J=7.8 Hz, 2 H), 7.78 (d, J= 7.8 Hz, 2 H), 7.60 (t,
J=7.8 Hz, 1 H), 7.55 (d, J= 7.8 Hz, 2 H), 7.51 (t, J= 7.2 Hz, 1 H), 7.47-7.39 (m, 6 H), 7.36-7.25
(m, 7 H), 6.00 (m, 1 H), 5.81 (dd, /= 8.0, 3.4 Hz, 1 H), 5.74 (dd, /= 8.0, 4.8 Hz, 1 H), 4.97 (pseudo-
t,J=6.0 Hz, 1 H), 4.90-4.84 (m, 1 H), 4.80—4.75 (m, 1 H), 4.68 (dd, /= 11.4, 3.6 Hz, 1 H), 4.48 (dd,
J=12.0,3.6 Hz, 1 H), 2.95 (s, 1 H), 2.49-2.42 (m, 1 H), 1.99 (dd, J= 15.0, 3.0 Hz, 1 H); *C NMR
(CDCl;, 150 MHz) 6 166.4, 165.4, 165.53, 165.33, 165.32, 143.37, 133.61, 133.59, 133.4, 133.3,
129.9, 129.8, 128.92, 128.88, 128.83, 128.61, 128.55, 128.49, 128.46, 127.8, 125.8, 73.1, 71.5,
69.9, 69.3, 68.6, 68.1, 62.2, 35.9; HRMS (ESI) m/z calc for C4H3KO,o [M+K]" 739.1940; found
739.1920.

2-2-7. Three-component coupling reaction between 1c, 2b and water

BzO o BDB (2 mol%) BzO .
BzO KoCO3 (2.0 e BzO
&20 . \ 2CO;3 ( q) . B295
BzOg, ph  LED light (365 nm) BZO|_ oy
1c 2b acetons/lgzhO(S eq) 5cba
(2 eq) ’ 67% (66:34) PN

Glycosyl bromide 1¢ (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
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MeCN (2.0 mL), styrene (2b) (0.4 mmol, 46 uL) and water (1.0 mmol, 18 pl) were added and stirred.
Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze degassing were
performed using liquid nitrogen. The reaction was performed by irradiating LED light (wavelength:
365 nm) for 3 h in water bath. After photo irradiation the reaction mixture was diluted with CHCls,
concentrated under vacuum. Tetrachloroethane was added as an internal standard and 'H NMR
measurement was performed to determine NMR yield of Scba (67%, major/minor = 66:34). Schba was
isolated by silica gel column (eluent: Hexane/EtOAc = 3:1) and preparative GPC (eluent: CHCI5).
(2R,3R,4R,55,6 R)-2-((benzoyloxy)methyl)-6-(2-hydroxy-2-phenylethyl)tetrahydro-2H-pyran-
3,4,5-triyl tribenzoate (Scba) major isomer: TLC (Hexane/EtOAc 3:1): Ry = 0.25. 'H NMR
(CDCl;, 600 MHz) 6 8.09 (d, /= 7.8 Hz, 2 H), 8.02 (d, /= 7.8 Hz, 2 H), 7.97 (d, /= 7.2 Hz, 2 H),
7.90 (d, J=7.8 Hz, 2 H), 7.59-7.51 (m, 3 H), 7.48 (t, /= 7.2 Hz, 1 H), 7.45-7.36 (m, 6 H), 7.33-7.28
(m, 4 H), 7.27-7.24 (m, 3 H), 5.84 (pseudo-t, J= 6.6 Hz, 1 H), 5.48-5.44 (m, 2 H), 4.98 (dd, J=12.0,
7.8 Hz, 1 H), 4.90—4.85 (m, 2 H), 4.50-4.46 (m, 1 H), 4.44 (dd, /= 12.0,3.0 Hz, | H),2.81 (d,/=3.0
Hz, 1 H), 2.34-2.28 (m, 1 H), 2.04-1.97 (m, 1 H); 3C NMR (CDCl;, 150 MHz) § 166.7, 165.4,
165.3, 165.1, 144.1, 133.5, 133.4, 129.93, 129.85, 129.93, 129.85, 129.76, 129.73, 129.4, 129.1,
128.81, 128.78, 128.54, 128.51, 128.4, 128.3, 127.6, 125.6, 71.8, 70.1, 69.6, 69.2, 68.5, 67.8,
62.4,37.2; HRMS (ESI) m/z calc for C4H36KO,o [M+K]* 739.1940; found 739.1925.

Scbha minor isomer: TLC (Hexane/EtOAc 3:1): R;= 0.20. '"H NMR (CDCl;, 600 MHz) & 8.10 (d,
J=78Hz,2H),7.97 (d,J=8.4Hz, 2 H), 7.93 (d, J=8.4 Hz, 2 H), 791 (d, J= 8.4 Hz, 2 H), 7.56—
7.47 (m, 4 H), 7.43 (t, J= 7.8 Hz, 2 H), 7.40-7.29 (m,10 H), 7.28-7.24 (m, 1 H), 5.92 (pseudo-t, J =
7.8 Hz, 1 H), 5.53 (pseudo-t, J= 7.2 Hz, 1 H), 5.45 (dd, /= 7.8, 4.8 Hz, 1 H), 4.96 (dd, J=17.8, 5.4
Hz, 1 H), 4.69 (dd, J=12.0, 7.2 Hz, 1 H), 4.66-4.55 (m, 3 H), 2.91 (s, 1 H), 2.59-2.51 (m, 1 H), 2.03—
1.98 (m, 1 H); 3C NMR (CDCl;, 150 MHz) 6 166.3, 165.4, 165.3, 165.25, 143.4, 133.54, 133.48,
133.4,133.2,129.9, 129.8, 129.5, 128.82, 128.78, 128.6, 128.51, 128.47, 128.44, 128.39, 127.8,
125.8,73.2,71.7,70.8,70.3,69.7, 68.9, 62.9, 35.9; HRMS (ESI) m/z calc for C4r.H;34KO;o [M+K]*
739.1940; found 739.1920.

2-3-1. Four-component coupling reaction between 1a, 2b, acetonitrile, and water

BzO ng BDB (1 mol%) BzO ng
BzO K,COj3 (2.0 BzO
Bz(;&g + ﬁ 2C05 (2.0 eq) » BzO
Br pr  LED light (365 nm) H e
1a 26 MeCN (0.1 MyH,0 6aba
(2.0 eq) 0°C,3h 96% (71:29) Ph O

Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
MeCN (2.0 mL), styrene (2b) (0.4 mmol, 46 uL) and water (1.0 mmol, 18 pl) were added and stirred.
Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze degassing were
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performed using liquid nitrogen. The reaction was performed by irradiating LED light (wavelength:
365 nm) for 3 h in ice bath. After photo irradiation the reaction mixture was diluted with CHCls,
concentrated under vacuum. Tetrachloroethane was added as an internal standard and 'H NMR
measurement was performed to determine NMR yield of 6aba (96%, major/minor = 71:29). 6aba was
isolated by silica gel column (eluent: Hexane/EtOAc =3:1 — 2:1 — 3:2) and preparative GPC (eluent:
CHCl;). (2R,3R4R,5R,6R)-2-(2-acetamido-2-phenylethyl)-6-((benzoyloxy)methyl)tetrahydro-
2H-pyran-3,4,5-triyl tribenzoate (6aba) major isomer: TLC (Hexane/EtOAc 1:1): Ry = 0.36; 'H
NMR (CDCl;, 600 MHz) 6 8.13 (d, /J=7.2 Hz, 2 H), 7.99 (dd, /= 8.4, 1.8 Hz, 2 H), 7.95 (d, /= 7.2
Hz, 2 H), 7.79 (d, J= 7.8 Hz, 2 H), 7.59-7.55 (m, 2 H), 7.53 (t, /= 7.2 Hz, 1 H), 7.49 (t, /= 7.8 Hz,
1 H), 7.44 (t, J="7.8 Hz, 2 H), 7.40-7.27 (m, 11 H), 6.41 (br, 1 H), 5.90 (t, /= 7.2 Hz, 1 H), 5.76 (dd,
J=28.4,3.0 Hz, 1 H), 5.64-5.62 (m, 1 H), 5.38-5.33 (m, 1 H), 5.38-5.33 (m, 1 H), 4.58-4.51 (m, 2
H), 4.40-4.32 (m, 2 H), 2.52-2.46 (m, 1 H), 2.29 (ddd, J= 14.4, 7.2, 3.0 Hz, 1 H), 1.96 (s, 3 H); 13C
NMR (CDCl;, 150 MHz) & 169.6, 166.1, 165.4, 165.3, 165.2, 141.3, 133.4, 133.33, 133.30, 133.1,
129.65, 129.58, 129.56, 129.1, 128.73, 128.69, 128.41, 128.40, 128.3, 127.4, 126.2, 71.9, 71.2, 69.6,
67.6, 62.7, 50.7, 34.6, 23.2; HRMS (ESI) m/z calc for CyH30KNO,q [M+K]" 780.2206; found
780.2179.

6aba minor isomer: TLC (Hexane/EtOAc 1:1): Ry=0.30; 'H NMR (CDCls, 600 MHz) § 8.18 (d, J =
8.4Hz,2 H),7.99 (d,/J="7.8 Hz, 2 H), 7.97 (d, J= 7.8 Hz, 2 H), 7.82 (d, J= 8.4 Hz, 2 H), 7.59-7.49
(m, 3 H), 7.46-7.40 (m, 3 H), 7.40-7.24 (m, 11 H), 6.06 (t, /=9.0 Hz, 1 H), 6.00-5.94 (m, 1 H), 5.81
(dd, J=9.6, 3.0 Hz, 1 H), 5.60 (s, 1 H), 5.23-5.17 (m, 1 H), 4.75-4.67 (m, 2 H), 4.62 (dd, J = 12.0,
5.4 Hz, 1 H),3.93 (d,J=12.0 Hz, 1 H), 2.94 (td, J = 14.4, 4.2 Hz, 1 H), 2.11-2.04 (m, 1 H), 2.01 (s,
3 H); 3C NMR (CDCl;, 150 MHz) 8 169.5, 166.2, 165.6, 165.5, 165.4, 139.3, 133.4, 133.3, 133.2,
133.0,129.9,129.81, 129.79, 129.73, 129.65, 129.3, 129.1, 128.9, 128.42, 128.37, 128.3, 128.2, 127.1,
72.7,71.8,70.44,70.38, 67.1, 63.2, 51.1, 34.1, 23.3; HRMS (ESI) m/z calc for C44H30KNO;( [M+K]*
780.2206; found 780.2183.

2-3-2. Four-component coupling reaction between 1b, 2b, acetonitrile, and water

OBz OBz
BzO o BDB (1 mol%) BzO .
K,CO5 (2 e
BzO . \ 2CO;3 ( Q)= 820 .
BzOg, Ph  LED light (365 nm) BZO[_ . wme
1b 2b  MeCN (0.1 M)H,0 6bba A
(2eq) 0°C,3h 79% (78:22) Ph O

Glycosyl bromide 1b (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
MeCN (2.0 mL), styrene (2b) (0.4 mmol, 46 uL) and water (1.0 mmol, 18 pl) were added and stirred.
Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze degassing were
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performed using liquid nitrogen. The reaction was performed by irradiating LED light (wavelength:
365 nm) for 3 h in ice bath. After photo irradiation the reaction mixture was diluted with CHCls,
concentrated under vacuum. Tetrachloroethane was added as an internal standard and 'H NMR
measurement was performed to determine NMR yield of 6bba (79%, major/minor = 78:22). 6bba was
isolated by silica gel column (eluent: Hexane/EtOAc = 3:2 — 5:4) and preparative GPC (eluent:
CHCl;). (2R,3S5,4R,55,6R)-2-(2-acetamido-2-phenylethyl)-6-((benzoyloxy)methyl)tetrahydro-
2H-pyran-3,4,5-triyl tribenzoate (6bba) major isomer: TLC (Hexane/EtOAc 1:1): Ry = 0.27; 'H
NMR (CDCl;, 600 MHz) 6 8.09 (d, J= 7.8 Hz, 2 H), 8.05 (d, /= 7.8 Hz, 2 H), 7.92 (d, J= 7.8 Hz, 2
H), 7.81 (d, J= 7.8 Hz, 2 H), 7.62-7.56 (m, 3 H), 7.54 (t, J= 7.8 Hz,1 H), 7.49-7.40 (m, 6 H), 7.37
(t,J=7.8 Hz, 2 H), 7.31-7.21 (m, 5 H), 6.67 (d, J= 6.6 Hz, 1 H), 5.95 (s, 1 H), 5.72 (dd, J=7.2, 3.0
Hz, 1 H), 5.55-5.48 (m, 1 H), 5.40-5.34 (m, 1 H), 4.73-4.66 (m, 2 H), 4.49 (d,/J=10.2 Hz, 1 H), 4.47—
4.42 (m, 1 H), 2.38-2.31 (m, 1 H), 2.11 (dd, /= 15.0, 6.6 Hz, 1 H), 1.92 (s, 3 H); 13C NMR (CDCl;,
150 MHz) 6 169.2, 166.2, 165.3, 165.2, 165.0, 141.0, 133.6, 133.5133.4, 133.3, 129.8, 129.7, 129.57,
129.56, 129.3, 128.70, 128.69, 128.66, 128.6, 128.50, 128.46, 128.4, 127.2, 125.9, 70.6, 70.1, 68.6,
68.4, 67.5, 50.4, 33.4, 23.2; HRMS (ESI) m/z calc for Cy4H30KNO,q [M+K]" 780.2206; found
780.2190.

6bba (minor): TLC (Hexane/EtOAc 1:1): Ry = 0.20; 'H NMR (CDCl;, 600 MHz) 8 8.13 (d, /= 7.8
Hz, 2 H), 8.00 (d, J=7.8 Hz, 2 H), 7.97 (d, J= 7.8 Hz, 2 H), 7.81 (d, /= 7.8 Hz, 2 H), 7.60-7.52 (m,
3 H), 7.49-7.39 (m, 7 H), 7.31-7.25 (m, 5 H), 7.21-7.17 (m, 2 H), 6.00 (s, 1 H), 5.89-5.82 (m, 2 H),
5.73 (dd, J=9.0, 5.4 Hz, 1 H), 5.21-5.14 (m, 1H), 4.90-4.84 (m, 1 H), 4.80 (dd, J=11.4, 7.8 Hz, 1
H), 4.39 (dd, /=114, 4.8 Hz, 1 H), 4.32-4.25 (m, 1 H), 2.75-2.65 (m, 1 H), 2.03-1.94 (m, 4 H); 13C
NMR (CDCl;, 150 MHz) 6 169.2, 166.3, 165.43, 165.36, 165.3, 139.8, 133.50, 133.49, 133.3, 133.1,
129.87, 129.86, 129.8, 129.7, 129.6, 129.04, 128.96, 128.6, 128.5, 128.4, 128.3, 128.1, 126.9, 69.7,
69.3, 69.2, 68.8, 68.6, 62.6, 51.2, 32.0, 23.3; HRMS (ESI) m/z calc for C4H3)KNO,y [M+K]"
780.2206; found 780.2191.

2-3-3. Four-component coupling reaction between 1c, 2b, acetonitrile, and water

BzO o BDB (1 mol%) BzO o
BzO K,CO3 (2 e BzO
ZBzO + \ 2605 ( q); BzO H
BzOg, ph LED light (365 nm) BZO_ N. wme
1c 2b  MeCN (0.1 MyH,0 6cba e
(2eq) 0°C,3h 66% (76:24) Ph O

Glycosyl bromide 1¢ (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
MeCN (2.0 mL), styrene (2b) (0.4 mmol, 46 uL) and water (1.0 mmol, 18 pl) were added and stirred.
Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze degassing were
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performed using liquid nitrogen. The reaction was performed by irradiating LED light (wavelength:
365 nm) for 3 h in ice bath. After photo irradiation the reaction mixture was diluted with CHCls,
concentrated under vacuum. Tetrachloroethane was added as an internal standard and 'H NMR
measurement was performed to determine NMR yield of 6¢cba (66%, major/minor = 76:24). 6¢cba was
isolated by silica gel column (eluent: Hexane/EtOAc = 7:4) (2R,3S5,4R,5R,6R)-2-(2-acetamido-2-
phenylethyl)-6-((benzoyloxy)methyl)tetrahydro-2H-pyran-3,4,5-triyl tribenzoate (6cba) major
isomer: TLC (Hexane/EtOAc 1:1): Ry= 0.23; '"H NMR (CDCl;, 600 MHz) § 8.10 (dd, /= 8.4, 1.2 Hz,
2 H), 8.03 (dd, J= 8.4, 1.2 Hz, 2 H), 7.90 (dd, J = 8.4, 1.2 Hz, 2 H), 7.83 (dd, /= 8.4, 1.2 Hz, 2 H),[]
7.58 (dd, J=13.8, 7.8 Hz, 2 H), 7.49 (dd, J = 13.8, 7.2 Hz, 2 H), 7.46-7.41 (m, 4 H), 7.35 (pseudo-t,
J=7.8Hz, 2 H), 7.28-7.21 (m, 7 H), 6.45 (d, J= 8.4 Hz, 1 H), 5.79 (pseudo-t, J= 7.2 Hz, 1 H), 5.30
(dd,J=7.2,42Hz, 1 H), 537 (td, J=17.8, 3.6 Hz, 1 H), 5.48 (pseudo-t, J = 6.6 Hz, 1 H), 4.55-4.52
(m,2 H),4.48 (ddd, J=11.4, 5.4 Hz, | H), 4.44 (dd, J=11.4,5.4 Hz, 1 H), 2.48 (ddd, J=14.4, 10.2,
3.6 Hz, 1 H), 2.31 (ddd, J = 15.0, 7.2, 1.6 Hz, 1 H), 1.94 (s, 3 H); 13C NMR (CDCl;, 150 MHz) 3
169.3, 166.3, 165.3, 165.2, 165.1, 141.0, 133.6, 133.5, 133.4, 133.3, 129.94, 129.86, 129.75, 129.69,
129.5, 128.9, 128.8, 128.7, 128.6, 128.51, 128.46, 128.3, 127.4, 126.1, 71.4, 70.4, 69.3, 68.7, 68.5,
62.6, 50.4, 33.3, 23.4; HRMS (ESI) m/z calc for C44H30KNO;o [M+K]" 780.2206; found 780.2208.
6cba minor isomer: TLC (Hexane/EtOAc 1:1): R¢= 0.23; '"H NMR (CDCl;, 600 MHz) § 8.14 (d, J =
9.0 Hz, 2 H), 7.96-7.94 (m, 4 H), 7.87 (d, J=9.0 Hz, 2 H), 7.59-7.27 (m, 15 H), 7.23-7.20 (m, 2 H),
5.98 (pseudo-t, J=9.0 Hz, 1 H), 5.81 (d, J= 7.2 Hz, 1 H), 5.59 (pseudo-t, J=9.0 Hz, 1 H), 5.41 (dd,
J=9.6,5.4Hz, 1 H),5.18 (ddd, /= 11.4,7.2,4.8 Hz, 1 H), 4.73 (ddd, J=9.0, 6.0, 3.0 Hz, 1 H), 4.64
(dd, J=12.0, 6.0 Hz, 1 H), 4.57 (dd, J = 12.0, 6.0 Hz, 1 H), 4.42 (ddd, J = 12.0, 6.0, 3.0 Hz, 1 H),
2.82(ddd, J=14.4,12.0,4.8 Hz, 1 H), 2.07-2.04 (m, 1 H), 2.02 (s, 3 H); '*C NMR (CDCl3, 150 MHz)
8 169.4, 166.3, 165.7, 165.3, 165.1, 139.5, 133.45, 133.37, 133.2, 133.0, 129.91, 129.85, 129.80,
129.75, 129.67, 129.1, 128.9, 128.7, 128.6, 128.5, 128.37, 128.33, 128.31, 128.1, 127.0, 126.0, 70.9,
70.5, 69.9, 69.8, 69.2, 63.2, 51.0, 31.8, 29.7, 23.3; HRMS (ESI) m/z calc for C44H30KNO;o [M+K]"
780.2206; found 780.2182.

2-3-4. Four-component coupling reaction between 1a, 2b, propionitrile, and water

BzO—, OBz BDB (1 mol%) BzO— 0Bz
BzO O K,CO3 (2 e BzO O
Bz0 + \ 2C0s (2eq) _ BZOS y
Br Ph  LED light (365 nm) N. _Et
1a 2b EtCN (0.1 MY/H,0 6abb
(2 eq) 0°C,3h 78% (71:29) Ph O

Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
propionitrile (2.0 mL), styrene (2b) (0.4 mmol, 46 uL) and water (1.0 mmol, 18 ul) were added and
stirred. Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze degassing
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were performed using liquid nitrogen. The reaction was performed by irradiating LED light
(wavelength: 365 nm) for 3 h in ice bath. After photo irradiation the reaction mixture was diluted with
CHCl;, concentrated under vacuum. Tetrachloroethane was added as an internal standard and '"H NMR
measurement was performed to determine NMR yield of 6abb (78%, major/minor = 71:29). 6abb was
isolated by silica gel column (eluent: Hexane/EtOAc = 1:1) and preparative GPC (eluent: CHCI5).
(2R,3R,4R,5R,6R)-2-((benzoyloxy)methyl)-6-(2-phenyl-2-propionamidoethyl)tetrahydro-2H-
pyran-3,4,5-triyl tribenzoate (6abb) major isomer: TLC (Hexane/EtOAc 1:1): Ry = 0.43; 'H NMR
(CDCl;, 600 MHz) 6 8.12 (d, J= 7.2 Hz, 2 H), 7.99 (d, /= 7.2 Hz, 2 H), 7.95 (d, /= 7.8 Hz, 2 H),
7.80 (d,J=7.2 Hz, 2 H), 7.61-7.52 (m, 3 H), 7.49 (t, J= 7.8 Hz, | H), 7.46-7.27 (m, 13 H), 6.30 (d,
J=72Hz, 1H),590 (t,J=7.8 Hz, 1 H), 5.76 (dd, J= 8.4, 3.0 Hz, 1 H), 5.64-5.60 (m, 1 H), 5.39—
5.33 (m, 1 H), 4.56 (dd, J=12.0, 5.4 Hz, 1 H), 4.51 (dd, J=12.0, 2.4 Hz, 1 H), 4.40—4.31 (m, 2 H),
2.53-2.45 (m, 1 H), 2.29 (ddd, J=14.4, 7.2, 2.4 Hz, 1 H), 2.26-2.14 (m, 2 H), 1.11 (t, J=7.8 Hz, 3
H); BC NMR (CDCls, 150 MHz) 8 173.1, 166.2, 165.42, 165.37, 165.3, 141.2, 133.6, 133.4, 133.2,
129.82, 129.75, 129.73, 129.67, 129.2, 128.84, 128.78, 128.5, 128.4, 127.6, 126.3, 71.6, 71.0, 69.5,
67.8, 62.6, 50.7, 34.9, 29.7, 9.7, HRMS (ESI) m/z calc for C4sH4KNO;y [M+K]" 794.2362; found
780.2376.

6abb minor isomer: TLC (Hexane/EtOAc 1:1): Ry= 0.42; '"H NMR (CDCls, 600 MHz) 6 8.18 (d, J =
7.8 Hz,2 H), 7.99 (d, J=7.8 Hz 2 H), 7.97 (d, /= 7.8 Hz 2 H), 7.81 (d, /= 7.2 Hz, 2 H), 7.59-7.51
(m, 3 H), 7.45-7.27 (m, 14 H), 6.06 (pseudo-t, J=9.6 Hz, 1 H), 5.81-5.79 (m, 2 H), 5.59 (pseudo-t, J
=3.0 Hz, 1 H), 5.20 (ddd, /= 10.8, 6.6, 4.2 Hz, 1 H), 4.72 (ddd, J=9.6, 5.4,3.0 Hz, 1 H), 4.69 (dd, J
=12.0Hz, 2.4 Hz 1 H), 4.62 (dd, /= 12.0 Hz, 5.4 Hz 1 H), 3.92-3.89 (dt, /= 11.4, 3.0 Hz, 1 H), 3.00-
2.95 (m, 1 H), 2.23-2.21 (m, 2 H), 2.06 (ddd, J = 12.6, 10.8, 3.0 Hz, 1 H), 1.20 (t, J= 7.8 Hz, 3 H);
3C NMR (CDCl;, 150 MHz) 8 173.1, 166.3, 165.7, 165.53, 165.46, 139.4, 129.91, 129.87, 129.8,
129.7,129.4, 129.2, 128.9, 128.46, 128.42, 128.39, 128.3, 127.2, 72.9, 71.9, 70.52, 70.50, 67.1, 63.3,
51.2,34.1. 29.7, 9.7; HRMS (ESI) m/z calc for C4sH4 KNO;o [M+K]" 794.2362; found 794.2340.

2-3-5. Four-component coupling reaction between 1a, 2e, acetonitrile, and water

OBz BDB (1 mol%) BzO—, 0Bz
BzO KoCOs3(2eq)  BzO
BzO » BzO H
LED light (365 nm) N Me

MeCN (0.1 M) 6aea

0°C,3h 77% (79:21
(2 eq) (79:21)

Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
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MeCN (2.0 mL) and 4-fluorostyrene (2¢) (0.4 mmol, 48 uL) were added and stirred. Then the LED
ramp was attached to the Schrenk tube using a Teflon joint, and freeze degassing were performed
using liquid nitrogen. The reaction was performed by irradiating LED light (wavelength: 365 nm) for
3 h in ice bath. After photo irradiation the reaction mixture was diluted with CHCl;, concentrated
under vacuum. Tetrachloroethane was added as an internal standard and '"H NMR measurement was
performed to determine NMR yield of 6aea (77%, major/minor = 79:21). 6aea was isolated by silica
gel column (eluent: Hexane/EtOAc = 2:1 — 3:2 — 1:1) and preparative GPC (eluent: CHCI5).
(2R,3R,4R,5R,6R)-2-(2-acetamido-2-(4-fluorophenyl)ethyl)-6-((benzoyloxy)methyl)tetrahydro-
2H-pyran-3,4,5-triyl tribenzoate (6aea) major isomer: TLC (Hexane/EtOAc 1:1): Ry = 0.33. 'H
NMR (CDCl;, 600 MHz) 6 8.12 (d, J= 7.2 Hz, 2 H), 8.01 (d, /J=7.2 Hz, 2 H), 7.93 (d, J= 7.2 Hz, 2
H), 7.61-7.53 (m, 3 H), 7.51 (t, /="7.2 Hz, 1 H), 7.46-7.32 (m, 8 H), 7.02 (t, J = 8.4 Hz, 1 H), 6.45—
6.38 (m, 1 H), 5.86 (t, J=7.2 Hz, 1 H), 5.77 (dd, J=7.8, 3.0 Hz, 1 H), 5.63-5.58 (m, 1 H), 5.36-5.30
(m, 1 H), 4.64 (dd, J=12.0, 6.0 Hz, 1 H), 4.57 (dd, /= 12.0, 3.0 Hz, 1 H), 4.42-4.37 (m, 1 H), 4.36—
431 (m, 1 H), 2.48-2.40 (m, 1 H), 2.25 (ddd, J = 15.0, 7.8, 3.0 Hz, 1 H), 1.95 (s, 3 H); 13C NMR
(CDCl;, 150 MHz) & 169.6, 166.2, 165.4, 165.2, 162.0 (d, J = 246.0 Hz), 137.1, 133.49 (d, J=10.5
Hz), 133.47, 133.3, 129.74, 129.69, 129.67, 129.59, 129.55, 129.1, 128.8, 128.7, 128.5, 128.4, 115.6
(d, J=21.0 Hz), 71.6, 71.4, 71.0, 69.5, 67.8, 62.7, 50.1, 34.8, 23.2; '°F NMR (CDCls, 565 MHz) &
46.9 (tt, J=28.5,5.1 Hz); HRMS (ESI) m/z calc for C44H3sFKNO;o [M+K]" 798.2111; found 798.2099.
6aea minor isomer: TLC (Hexane/EtOAc 1:1): Ry= 0.23. '"H NMR (CDCl;, 600 MHz) 8 8.17 (d, J =
7.8 Hz, 2 H), 7.99 (d, J=7.8 Hz, 2 H), 7.97 (d, J= 7.8 Hz, 2 H), 7.83 (d, /= 7.2 Hz, 2 H), 7.60-7.50
(m, 3 H), 7.48-7.41 (m, 3 H), 7.40-7.35 (m, 4 H), 7.31-7.25 (m, 4 H), 7.01 (t, J= 8.4 Hz, 2 H), 6.04
(t,J=9.0Hz, 1 H), 5.91-5.87 (br, 1 H), 5.79 (dd, J=9.6, 3.0 Hz, 1 H), 5.60-5.57 (m, 1 H), 5.21-5.16
(m, 1 H), 4.71-4.61 (m, 3 H), 3.93 (d, /= 11.4 Hz, 1 H), 2.94 (td, J = 14.4, 4.8 Hz, 1 H), 2.08-2.01
(m, 4 H); 3C NMR (CDCls, 150 MHz) § 169.5, 166.2, 165.6, 165.5, 165.4, 162.3 (d, J = 246.0 Hz),
135.25, 133.4 (d, J = 9.0 Hz), 133.3, 133.0, 129.87, 129.83, 129.80, 129.74, 129.66, 129.2, 128.85,
128.83, 128.80, 128.5, 128.4, 128.3, 116.0 (d, J = 22.5 Hz), 72.5, 71.7, 70.6, 70.32, 67.2, 63.2, 50.5,
34.3, 23.3; 'F NMR (CDCls, 565 MHz) & 48.2 (tt, J = 8.5, 5.1 Hz); HRMS (ESI) m/z calc for
C44H3sFKNO; o [M+K]* 798.2111; found 798.2096.
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2-3-6. Four-component coupling reaction between 1a, 2f, acetonitrile, and water

S BzO OBz
BzO OBz BDB (1 mol%) BzO
BzO o} K,COj3 (2 eq) BzO H
BzO + : N Me
Br LED light (365 nm) 6afa e
Cl MeCN (0.1 M)/H,O  84% (73:27) 0
1a 2f 0°C,3h
(2 eq)

Cl
Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and

potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
acetonitrile (2.0 mL), 4-chlorostyrene (2f) (0.4 mmol, 51 pL) and water (1.0 mmol, 18 ul) were added
and stirred. Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze
degassing were performed using liquid nitrogen. The reaction was performed by irradiating LED light
(wavelength: 365 nm) for 3 h in ice bath. After photo irradiation the reaction mixture was diluted with
CHCl;, concentrated under vacuum. Tetrachloroethane was added as an internal standard and '"H NMR
measurement was performed to determine NMR yield of 6afa (84%, major/minor = 73:27). 6afa was
isolated by silica gel column (eluent: Hexane/EtOAc = 2:1—3:2—1:1) and preparative GPC (eluent:
CHCly). (2R,3R,4R,5R,6R)-2-(2-acetamido-2-(4-chlorophenyl)ethyl)-6-
((benzoyloxy)methyl)tetrahydro-2 H-pyran-3,4,5-triyl tribenzoate (6afa) major isomer: TLC
(Hexane/EtOAc 1:1) R¢=0.28. '"H NMR (CDCl;, 600 MHz) § 8.12 (d, /= 8.4 Hz, 2 H), 7.99 (d, J =
7.2 Hz,2 H), 791 (d,J=8.4 Hz, 2 H), 7.83 (d, /= 7.8 Hz, 2 H), 7.61-7.49 (m, 4 H), 745 (t, J=17.8
Hz, 2 H), 7.42-7.33 (m, 6 H), 7.30 (d, /= 8.4 Hz, 2 H), 7.22 (d, J= 8.4 Hz, 2 H), 6.58-6.52 (m, 1 H),
5.86 (t,J=7.2 Hz, 1 H), 5.79-5.74 (m, 1 H), 5.62-5.88 (br, 1 H), 5.34-5.28 (m, 1 H), 4.65 (dd, J =
12.6, 6.6 Hz, 1 H), 4.57 (dd, J= 12.0 Hz, 1 H), 4.43-4.38 (m, 1 H), 4.37—4.31 (m, 1 H), 2.48-2.40 (m,
1 H), 2.24 (ddd, J=15.0,7.8,2.4 Hz, 1 H), 1.93 (s, 3 H); 3C NMR (CDCl;, 150 MHz) § 169.7, 166.1,
165.39, 165.35, 165.2, 140.0, 133.5, 133.44, 133.42, 133.2, 133.1, 129.67, 129.64, 129.61, 129.52,
129.47, 129.0, 128.76, 128.66, 128.57, 128.45, 128.42, 128.37, 127.6, 71.4, 70.9, 69.5, 67.7, 62.6,
50.0, 34.5, 23.1; HRMS (ESI) m/z calc for C44H33CIKNO ;o [M+K]" 814.1816; found 814.1797.

6afa minor isomer: TLC (Hexane/EtOAc 1:1) Ry = 0.16. '"H NMR (CDCl;, 600 MHz) 6 8.16 (d, J =
8.4 Hz,2 H),7.99 (d,/J=7.8 Hz, 2 H), 7.97 (d, J= 8.4 Hz, 2 H), 7.83 (d, /= 7.8 Hz, 2 H), 7.60-7.54
(m, 2 H), 7.45 (t, /= 7.8 Hz, 1 H), 7.48-7.42 (m, 3 H), 7.40-7.35 (m, 4 H), 7.32-7.27 (m, 4 H), 7.24
(d, J=8.4 Hz, 2 H), 6.03 (t, J=9.0 Hz, 1 H), 5.99 (d, /= 6.6 Hz, 1 H), 5.80 (dd, J=9.6, 3.0 Hz, 1
H), 5.59 (s, 1 H), 5.21-5.15 (m, 1 H), 4.71-4.63 (m, 3 H), 3.95 (d, /= 11.4 Hz, 1 H), 2.86 (td, J =
14.4, 42 Hz, 1 H), 2.08-1.99 (m, 4 H); 3C NMR (CDCls, 150 MHz) § 169.5, 166.2, 165.6, 165.5,
165.4, 138.0, 133.9, 133.47, 133.41, 133.3, 133.1, 129.81, 129.79, 129.74, 129.65, 129.23, 129.16,
128.79, 128.76, 128.48, 128.47, 128.42, 128.35, 72.4, 71.6, 70.6, 70.3, 67.1, 63.1, 50.5, 34.2, 23.2;
HRMS (ESI) m/z calc for C44H33CIKNO;o [M+K]" 814.1816; found 814.1774.
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2-3-7. Four-component coupling reaction between 1a, 2g, acetonitrile, and water

X BzO— OBz
BzO— OBz BDB (1 mol%) BzO
BzO Q KoCOs (2 eq) BzO H
BzO + > N. _Me
Br LED light (365 nm) 6aga A
Me  MeCN (0.1 M)H,O  67% (81:19) o
1a 29 0°C,3h
(2 eq)

Me
Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and

potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
acetonitrile (2.0 mL), 4-methylstyrene (2g) (0.4 mmol, 54 uL) and water (1.0 mmol, 18 pul) were added
and stirred. Then the LED ramp was attached to the Schrenk tube using a Teflon joint, and freeze
degassing were performed using liquid nitrogen. The reaction was performed by irradiating LED light
(wavelength: 365 nm) for 3 h in ice bath. After photo irradiation the reaction mixture was diluted with
CHCl;, concentrated under vacuum. Tetrachloroethane was added as an internal standard and '"H NMR
measurement was performed to determine NMR yield of 6aga (67%, major/minor = 81:19). 6aga was
isolated by silica gel column (eluent: Hexane/EtOAc = 3:2—1:1) and preparative GPC (eluent:
CHClL;). (2R,3R,4R,5R,6R)-2-(2-acetamido-2-(p-tolyl)ethyl)-6-((benzoyloxy)methyl)tetrahydro-
2H-pyran-3,4,5-triyl tribenzoate (6aga) major isomer: TLC (Hexane/EtOAc 1:1) R;=0.32. '"TH NMR
(CDCl;, 600 MHz) 6 8.12 (d, J= 7.8 Hz, 2 H), 8.00-7.94 (m, 4 H), 7.81 (d, J= 7.8 Hz, 2 H), 7.60—
7.55 (m, 2 H), 7.53 (t, J="7.2 Hz,1 H), 7.48 (t, J= 7.8 Hz, 1 H), 7.44 (t, J= 7.8 Hz, 2 H), 7.41-7.36
(m,4 H),7.31 (t,J=7.8 Hz,2 H), 7.20 (d, J=8.4 Hz,2 H), 7.15 (d,J=7.8 Hz, 2 H), 6.28 (d, /= 7.8
Hz, 1 H), 5.93 (t,J=7.8 Hz, | H), 5.76 (dd, /= 8.4, 2.4 Hz, 1 H), 5.66-5.62 (m, 1 H), 5.35-5.29 (m,
1 H), 4.58-4.50 (m, 2 H), 4.40—4.35 (m, 1 H), 4.35-4.30 (m, 1 H), 2.54-2.46 (m, 1 H), 2.33 (s, 3 H),
2.28 (ddd, J = 14.4, 7.2, 3.0 Hz, 1 H), 1.96 (s, 3 H); 3C NMR (CDCl;, 150 MHz) 3 169.5, 166.1,
165.41,165.36,165.2,138.3,137.1, 133.4,133.31, 133.27, 133.0, 129.7, 129.61, 129.58, 129.4, 129.2,
128.8,128.7,128.41, 128.39, 128.33, 128.30, 126.2,72.2,71.3,71.0, 69.7, 67.6, 62.8, 50.4, 34.6, 23.2,
21.0; HRMS (ESI) m/z calc for C4sH4 1 KNO o [M+K]* 794.2362; found 794.2350.

6aga minor isomer: TLC (Hexane/EtOAc 1:1) Ry=0.19. '"H NMR (CDCl3, 600 MHz) & 8.18 (d, J =
7.8 Hz, 2 H), 7.98 (t, /= 8.4 Hz, 4 H), 7.82 (d, /= 7.2 Hz, 2 H), 7.59-7.53 (m, 2 H), 7.51 (t, J=7.2
Hz, 1 H), 7.46-7.41 (m, 3 H), 7.37 (dd, J= 17.4, 8.4 Hz, 4 H), 7.29-7.24 (m, 2 H), 7.20 (d, /= 7.8
Hz,2 H), 7.13 (d, J= 7.8 Hz, 2 H), 6.07 (t, /= 9.6 Hz, 1 H), 5.88 (br, 1 H), 5.80 (dd, /= 10.2, 3.0 Hz,
1 H), 5.60 (s, 1 H), 5.20-5.12 (m, 1 H), 4.77-4.67 (m, 2 H), 4.62 (dd, J=12.0, 4.8 Hz, 1 H), 3.92 (d,
J=12.0Hz, 1 H), 3.01-2.91 (m, 1 H), 2.30 (s, 3 H), 2.08-1.98 (m, 4 H); 13C NMR (CDCl;, 150 MHz)
6 169.4, 166.2, 165.7, 165.5, 165.4, 138.1, 136.2, 133.4, 133.3, 133.2, 132.9, 130.0, 129.9, 129.83,
129.76, 129.7, 129.4, 128.9, 128.43, 128.39, 128.37, 128.3, 127.1, 72.9, 71.9, 70.5, 70.3, 67.1, 63.3,
50.9, 33.9, 23.4, 21.1; HRMS (ESI) m/z calc for C4sH4; KNO;o [M+K]" 794.2362; found 794.2353.
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3. Cyclic Voltammetry

Cyclic voltammetry was measured in 0.1 M BuyNPF¢/CH3;CN under argon atmosphere at room

temperature (ca 25 °C) using glassy carbon (GC) working electrode, platinum wire counter electrode,

and standard calomel electrode (SCE) as a reference electrode. Concentrations of glycosyl bromides

Current [mA]

— Ferrocene

'05 — 1a ]
—1b
—1c
-1.0 | I ; |
-2 -1 0 1

Potential [V vs. SCE]

Figure S1. Cyclic voltammetry of glycosyl
bromides.
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la-c were 10 mM. Reduction

potentials (FE.q) of 1la-c were
determined from the first reduction
peaks (1a: -1.87 V vs. SCE, 1b: -
1.93 V vs. SCE, 1c: -1.93 V vs.
SCE). Redox potential of ferrocene
the

electrolyte (0.43 V vs. SCE) and E g

was obtained using same

of 1a-¢ were corrected (E\.q (Fc/Fc*)

= E,oq (SCE) - 0.43).



4. Stern-Volmer Plots

BDB (4.5 mg, 0.011 mmol) was dissolved in dry acetone (10 mL). Transient absorption spectra
were recorded at variable concentrations of glycosyl bromides 1 (0.02-0.01 mM for 1a, 0.03-0.075
mM for 1b and 1c¢). Quenching rate constants of glycosyl bromides 1 were calculated as follows
(mannosyl bromide 1a: 3.23 x 10'%s"! mol-!' L, galactosyl bromide 1b: 2.38 x 10! s mol'! L, glucosyl

bromide 1¢: Observ 1051 mol-! L).

ed 9 °
BzO—, OBz s
uench 2
q BzO O
ing rate 2 BzO
Br
[ssL] 9 1a i
9 ®
D IR |
O .
0 °
o’
0
500000000
400000000

0 0.0020.0040.0060.008 0.01 0.0120.0140.0160.018 0.02 0.022
Quencher concentration [M]

Figure S2. Stern-Volmer plot of variable concentrations of mamnosyl bromide 1a.
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Figure S3. Stern-Volmer plot of variable concentrations of galactosyl bromide 1b.
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Figure S4. Stern-Volmer plot of variable concentrations of glucosyl bromide 1c.

5. Control experiment in the presence of TEMPO
BDB (1 mol%)

BzO—, OBz K»CO3 (2 eq) BzO—, OBz BzO— 0Bz
BzO O TEMPO (2eq)  BzO O BzO O
820 s N > 820 + Bz0
H
Br Ph
1a 2b

LED light (365 nm) N. Me O.
MeCN (0.1 M) 6aba g 8a N
(2 eq) 0°C,3h not detected Ph O 81%

Glycosyl bromide 1a (0.20 mmol, 132 mg), organic photocatalytic BDB (0.02 mmol, 8.3 mg), and
potassium carbonate (0.40 mmol, 55.3 mg) were added to the dried Schrenk tube under argon. Dry
MeCN (2.0 mL), styrene (2b) (0.4 mmol, 46 uL), and 2,2,6,6-tetramethylpiperidine 1-oxyl (TEMPO)
(0.4 mmol, 63 mg) were added and stirred. Then the LED ramp was attached to the Schrenk tube using
a Teflon joint, and freeze degassing were performed using liquid nitrogen. The reaction was performed
by irradiating LED light (wavelength: 365 nm) for 3 h in ice bath. After photo irradiation the reaction
mixture was diluted with CHCIs, concentrated under vacuum. Tetrachloroethane was added as an
internal standard and '"H NMR measurement was performed to determine NMR yield of 8a (81%). 8a
was isolated by silica gel column (eluent: Hexane/EtOAc = 5:1). (2R,3R,4S,5S,6R)-2-
((benzoyloxy)methyl)-6-((2,2,6,6-tetramethylpiperidin-1-yl)oxy)tetrahydro-2 H-pyran-3,4,5-
triyl tribenzoate (8a) TLC (Hexane/EtOAc 3:1) Ry= 0.52; 'H NMR (CDCl3, 600 MHz) & 8.09 (d, J
=7.8 Hz, 2 H), 8.07 (d,/="7.8 Hz, 2 H), 8.00 (d, /= 7.8 Hz, 2 H), 7.88 (d, /= 7.8 Hz, 2 H), 7.61-7.54
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(m,2H),7.51 (t,J=7.2Hz, 1 H), 7.44 (t, J="7.8 Hz, 1 H), 7.42-7.36 (m, 6 H), 7.29 (t, /= 7.8 Hz, 2
H), 6.20 (t, /= 10.2 Hz, 1 H), 5.99 (s, 1 H), 5.86 (dd, J=10.2, 3.0 Hz, 1 H), 5.44 (s, 1 H), 4.72-4.67
(m, 1 H), 4.59-4.54 (m, 1 H), 4.49 (dd, J= 12.0, 4.8 Hz, 1 H), 1.67-1.45 (m, 5H), 1.40—1.21 (m, 13
H); 3C NMR (CDCls, 150 MHz) 8 166.2, 165.7, 165.5, 165.4, 133.4, 133.3, 133.2, 133.0, 129.84,
129.80, 129.74, 129.72, 129.1, 129.0, 128.52, 128.39, 128.30, 128.29, 103.2, 70.4, 69.9, 69.7, 66.6,
61.0,59.8,40.5,40.2, 33.67, 33.53, 20.9, 20.3, 17.0; HRMS (ESI) m/z calc for C44H4sKNO;o [M+K]*
774.2675; found,.774.2659.
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'H NMR spectra Sada major
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F2 - Acquisition Parameters
Date_ 20240124
me 8.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 65536
SOQLVENT CDC13
NS 1200
DS 2
SWH 36057.691
FIDRES 0.550197
AQ 0.9087659
203

57 usec

usec

295.4 K

2.00000000 sec
0.03000000 sec
1

CHANNEL f1

SFO1 150.9178988 MHz

NuUCl o]

Pl 12 usec

PLWL 74.40000

———————— CHANNEL £2

SFO2 ©00.1324005 MHz

Nucz 1H

CPDPRG[2 waltzlé
70.00 usec

13.50000000 W
0.5 0002

==

0.54000002
0.26460001
Processing parameters

2768
150.9028158 MHz
EM

1.00 Hz

1.40

T T T T T T T
170 160 150

140 130 120 110 10

T
0 90

T
80

T T T T T T T
70 60 50 40 30 20 10
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'H NMR spectra Sbba major
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NAME SWD-294 fr.23-28 GBC
EXENO 20
BROCNG i
F2 - Acquisition Parameters
Date_ 20240301
Time 21.48
INSTRUM spect
BZO OBZ PROBED 5 mm PABBO BB-
PULPROG

C) TD
SOLVENT
NS

BzO =

BZO OH gézﬁzs

Hz
sec

. ow usec
5bba majOl' ?E 58:20 ;sec
Ph ?éc 1.00003005 sec

CHANNEL £f1
600.1337060 MHZ
1H

14.00
13.50000000 W

F2 - Processing parameters
€5536

SI

SF 600.1300219 MHz
WDW EM

55B 1]

LB 0.30 Hz

‘ | ‘ PC 1.00
_ uu\ JJLJLﬁM_l A T

T T T T T T T T T T T T T T T T T

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

Eofsey  EEy aEEYE B R

SEIEREE geig =l@=2e 2 . e

13C NMR spectra Sbba major

0,

Current Data Parameters
NAM; SWD-294 fr. 2

EXPNO
PROCNO
F2 - Acquisition

Date_ 2024

Tim
INSTRUM
PROBHD
PULPROG

BZO OBZ égLVEH:
0] = 36;35%66} ¥z

SWH
FIDRES 0.550197 Hz
AQ 8

BzO[_ oH

' 2.00000000

BzO

5bba major pl1 0.03000000 sec
™0 1
Ph CHANNEL f1
sFo1 150.9178988 MHz
wwel 13
el 12,00 usec
LWL 79.40000153 W

CHANNEL £2
€00.1324005 MHz
1H

0.5400
0.2646000

F2 - Processing parameters
sI 32768
SF 150. 9028211 MHz
WDW EM
sse 0
Ls

A i GB 0

T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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'H NMR spectra Sbba minor

arameters
94 fr.33-41 PTLC_GPC

BzO OBz

(0]
BzO
BzO

5bba minor

OH
Ph

I/ —
_ ‘J i ML_JU\JUU@___JL_/LMM

T T T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
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13C NMR spectra Sbba minor
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'H NMR spectra Scba major
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Current Data Parameters
NAME SWD-292 fr.28-30 GPC
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20240
BzO
INSTRUM spect
PROBHD 5 mm PABBO BB-
BzO PULPROG zg30
TD 65536
BZO SOLVENT D
NS 1
DS 2
OH SWH 12019.230 Hz
H FIDRES 0.183399 Hz
5cba major fo 2.7262976 sec
RG 203
Ph oW
DE 5 u
TE 294.6 K
Dl 1.00000000 sec
TDO 1
CHANNEL £1
600.1337

1H
14.00 usec
13.50000000 W

F2 - Processing parameters

SI 65536

SF 600.1300171 MHz
EM

{ ‘I g o
WIJ J !L___lJl!L.J JL__JU 1! i

T T T T T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

GRS BB EA N L[

13C NMR spectra Scba major

Current Data Parameters
NAME SWD-292 fr.2

EXPNO
PROCNO 1

F2 - Requisition
Date 2

TRUM spect
BHD 5 mm PABBO BB-
PULPROG zgpg30

TD
SOLVENT cDCl3

D1 2.000
D11 0.030000

= CHANNEL f1 =
150.91789
13c
12.00 usec
79.40000153 W

CHANNEL f2
€00.1324005 MHz
1H

PLW13

F2 - Processing parameters
62

150.90 84 MHz
EM
J | 0
1.00 Hz
: 1.40

T T T T T T T T T T T T T T T T T

T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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'H NMR spectra Scba minor

5cba minor

(.
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13C NMR spectra Scba minor
U| L - . o JL - | |
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170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Data Paramete
SWD-292 min

sition Parameters
0240314
23.16
spect
5 mm PABBO BB-
2g30
£5536
SOLVENT cDCl3
NS
D
3 6 Hz
F Hz
A 5 sec
R

]
DE
TE 294.
D1 1.00000000 sec
TDO 1
ANNEL f1
SFOL 600.1337060 MHz
NUC1 1H
Pl 14.00 usec
PLW1 50000000 W
F2 - Processing parameters
sI 32768
SF 600.1300155 MHz
WDW EM
0
0.30 Hz
0
1.00

Current Data Parameters

36057.691
0.550197
0.3087659

203
usec
usec
K
2.00 000 sec
0.03000000 sec

CHANNEL

150.

79.40000153

CHANNEL

600.1324005

MHZ

wa

.00
13.50000000
0.54000002

0.26460001

F2 - Processing parameters
SI 32768

SF 150.9028132 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB o

PC 1.40



'H NMR spectra 6aba-major
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13C NMR spectra 6aba-major
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Current Data Parameters

NAME HIT-38 major GPC

EXPNO 30

PROCNO 1

F2 - Acquisition Parameters

Date 20240122

Time ™ 9.03

INSTRUM spect

PROBHD S mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 16

Ds 2

SWH 12335.526 Hz

FIDRES 0.188225 Hz

AQ 2.6563926 sec

RG 203

DW 40.533 usec

DE 6.50 usec

TE 295.2

D1 1.00000000 sec

TDO 1
CHANNEL f1

SFO1 600.1337060 MHz

NuC1 1H

Pl 14.00 usec

PLW1 13.50000000 W

F2 - Processing parameters
ST s

SF 600.1300168 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME HIT-38 major GPC
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240120
Time 13.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULBROG 2gpg30
D 65536
SOLVENT CDC13
NS 400
DS 2

H 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 203
DW 13.867 usec
DE 6.50 usec
TE 296.1 X
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL £1

SFO1 150.9178988 MHz
NUC1 13c
Pl 12.00 usec
PLW1 79.40000153 W

== CHANNEL £2 =

600.132400

NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 13.50000000 W
DPLW12 0.54000002 W
PLW13 0.26460001 W
F2 - Processing parameters
SI 32768
SF 150.9028350 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0

1.40



NMR spectra 6aba-minor
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Current Data Parameters
NAME HIT-38 minor GPC
EXPNO 20
PROCNO 1

F2 - RAcguisition Parameters
Date_ 20240116
Time 13.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 12019.230 Hz
FIDRES 0.183399 Hz
o] 2.7262976 sec
RG 144

DwW 41.600 usec
DE 6.50 usec
TE 294.8 X
D1 1.00000000 sec
TDO 1

= CHANNEL £1 =

600.1337060
1H

14.00 usec
13.50000000 W

F2 - Processing parameters
s1 65536
SF 600.1300179 MHz
WDW EM
ssB ]
LB 0.30 Hz
| GB 0
pC 1.00

i JJ 'UULAQ [ A

T T T T T T T T T T T T
80 75 70 65 60 55 50 45 35 3.0 25 20

of~[wo(o)= oloela) (= ey =) =) (=]

Slo|o|N|N olalolel |o olo =] 1= ola

NN N - O | - N~ - - - ™
-

13C NMR spectra 6aba-minor

T T T T
1.5 1.0 05 ppm

Current Data Parameters
NRME HIT-28 minor
EXPNO 20
PROCNO 3
F2 - Rcguisition Parameters
Date_ 20240112
Time 9.57
INSTRUM spect
PROBHD 5 mm PABEO BB-
BzO OBz PULDROC 2g9pg30
TD 65536
SOLVENT €DC13
BzO O NS 500
DS 2
BZO SWH 36057.691 Hz
H FIDRES 0.550197 Hz
BQ 0.9087659 sec
N Me RG 203
i DW 13.867 usec
6aba minor o P
TE 296.2 K
Ph (@) D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
SFO1 150.9178988 MHz
NUC1 13C
P1 12.00 usec
PLW1 79.40000153 W
HANNEL £2
SFO2 €00.1324005 MHz
Nuc2 1H
CPDPRG [2 waltzl6
PCPD2 70.00 usec
PLW2 13.50000000 W
PLW12 0.54000002 W
PLW13 0.26460001 W
F2 - Processing parameters
SI 3276
SF 150.9028241 MHz
e . ’ ) WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T o8 9 1.40
170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
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'H NMR spectra 6abb major

Current Data Parameters
NAME HIT-67 major
20

EXPHO
PROCNO : &
F2 - Acquisition Paramet
BzO—, OBz B g i
Time 22.02
INSTRUM t
BzO & PROBED 5 mm PAEBO Ba-
BzO PULPROG 2930
H ™ 65536
SOLVENT €DC13
N Et NS 16

6abb major \n/ e 12019.235

FIDRES 0.183293
Ph O AQ 2.7262976
RG 203
DW 41.600
DE 6.50
TE 294.7
D1 1.00000000
TDO 1

= CHANNEL fl ==
600.1337060
1H

1 14.00
LWL 13.50000000

F2 - Processing paramete
sI 65536
SF 600.1300154
WDW EM
SSB 0
LB 0.30
] GB 0
J PC 1.00
i i i MJL_/\_A.J "

T T T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

ers

Hz
Hz
sec

usec
usec

sec

rs

MHz

Hz

meuv‘ﬂh— w| [ola]m)e oflo|u oo w0
bbb ] ] B =2 o |12eee A2 A ] =
||| oo | | o S| |||~ |+ —|=| — || ©
13C NMR spectra 6abb major
Current Data Parameters
NAME HIT-67 major
EXPNO 30
PROCNO 1
F2 - Acquisition Parameters
BZO OBZ Date_ R 20240309
O Time 0.10
INSTRUM spect
BZO DROBHD 5 mm PABBO BB-
BZO PULPROG zapa30
TD 65536
H qugLVENT CDEZOLa
1
6abb ma N Et o 2
SWH 36057.691 Hz
a maJor \n/ FIDRES 0.550197 Hz
Ph O gg 0.9037233 sec
DW 13.867 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
HANNEL £1
SFO1 150.9178988 MHz
NUC1 1ac
Bl 12.00 usec
PLW1 79.40000153 W
== CHANNEL £2 = =
€00.1324005 MHz
NUC2 1H
CPDPRG [2 waltzl6
PCPD2 70.00 usec
PLW2 13.50000000 W
PLW12 0.54000002 W
PLW13 0.26460001 W
F2 - Processing parameters
SI
SF 150.9028164 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T BC 1.40

T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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'H NMR spectra 6abb minor
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13C NMR spectra 6abb minor
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'H NMR spectra 6aea major

8.126
8.114
8.013
8.001
7.932
7.920
7.808
7.796
7.589
2507
752
7.560
7.550

E

U

7.538
7.509
7.458
7.444
7.432
7.422
7.409
7.396
7.394
7.380
7.367
7355

OBz
(0]

BzO

BzO
BzO

6aea major

I Y

ZT

b
0

7.342
7329
o L% b ot
7.259

Me

7.248

7.037

7.022
-7.008
|-5.862
}5.775
|5.770
5.613
5.607
-5.601
4.630
4.620
+4.578

£1.949

Ullt\

<)
BRUKER
(L ><)

Current Data Parameters

NAME HIT-83 major GPC2
EXPNO 10
PRCCNO 1

F2 - Acquisition Parameters
Date_ 20240219
Time 15.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

‘D 65536
SOLVENT €DC13

Ns 16

DS 2

SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 203

DW 41.600 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1

======== CHANNEL

fl =mmma===

SFO1 600.1337060 MHz
Nuc1 1H

Pl 14.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
SI

SF 600.1300160 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB ]

PC 1.00

bo(w(w]v
b | b o] {1
B e e P O

T T T EREE
80 75 70 65 6.0

398 [ e

ofw(o
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3C NMR spectra 6aea major
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Current Data Parameters
N

NAME HIT-83 major GPC2
EXDNO 20
BROCNO 1
F2 - Acquisition Parameters
BZO OBZ Data_ 20240219
0 Time 16.26
INSTRUM spect
BzO PROBED 5 mm PABBO BB-
PULPROG zgpg30
BzO D €5536
H SOLVENT ©DC13
NS 400
N Me DS 2
6 . \n/ SWH 36057.691 Hz
FIDRES 0.550197 Hz
aea major 20 0.9087659 sec
(@) RG 203
D 13.867 usec
DE 6.50 usec
TE 298.0 K
DL 2.00000000 sec
D11 0.03000000 sec
TDO 1
====m=== CHANNEL
F SFO1 150.9178988 MH
NUC1 13C
Pl 12.00 usec
PLW1 79.40000153 W
c2
CPDERG (2 waltzlé
PCPD2 70.00 usec
PLW2 13.50000000 W
PLW12 0.54000002 W
PLW13 0.26460001 W
F2 - Processing parameters
SI 32768
SF 150.9028245 MHz
’ WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T = o 1740
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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19F NMR 6aea major
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'H NMR spectra 6aea minor
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Current Data Parameters

NAME HIT-83 miner GPC2
EXPNO 10
PROCNO 1
BZO OBZ F2 - Acquisition Parameters
Date_ 20240219
Time 21
BzO O INSTRUM spect
BZO PROBED 5 mm PABBO BB-
PULPROG zg30
H TD 65536
N M e SOLVENT CDC13
NS 16
6 . \n/ DS 2
aea minor SHE 12019.230 Hz
O FIDRES 0.183399 Hz
RQ 2.7262976 sec
RG 203
DW 41.600 usec
DE 6.50 usec
TE 295.4 K
D1 1.00000000 sec
TDO 1
F mmmmmmms CHANNEL £1 =mmmmm==
SFO1 600.1337060 MHz
NUC1 1H
Pl 14.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
ST 65536
SF 600.1300153 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J\ BC 1.00
I A A
I T T T T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm
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13C NMR spectra 6aea minor

Current Data Parameters

NAME HIT-83 minor GPC2
EXDPNO 20
BzO OBz PROCNO 1
F2 - Acquisition Parameters
BZO O Date_ 20240219
Time 9.56
BZO INSTRUM spect
H PROBHD S mm PABBO BB-
PULPROG zgpg30
N Me ™D 65536
SOLVENT CDC13
. NS 500
6aea major \ﬂ/ DS 2
SWH 36057.691 Hz
o FIDRES 0.550197 Hz
0.9087659 sec
RG 203
DW 13.867 usec
DE 6.50 usec
TE 296.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
0] 150.9178988
NUC1 13C
Pl 12.00 usec
PLW1 79.40000153 W
smssssss CHANNEL f2 sssssss=
SFO2 €00.1324005 MHz
NUC2 1H
CPDPRG (2 waltzlé
PCPD2 70.00 usec
PLW2 13.50000000 W
PLW12 0.54000002 W
PLW13 0.26460001 W
F2 - Processing parameters
SI 8
H | SF 150.9028207 MHz
v = WDW EM
SSB 1]
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T g? g 1.40
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
19F NMR 6aea minor
o
2
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=
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X : parts per Million : Fluorine19
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'H NMR spectra 6afa major
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Current Data Parameters
NAME HIT-96 major

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20240224

Time 14.49

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2g30

D 65536

SOLVENT CDC13

NS 16

DS 2

SWH 12019.230 Hz

FIDRES 0.183299 Hz

RQ 2.7262976 sec

RG 161

DW 41.600 usec

DE 6.50 usec

TE 293.7 K

D1 1.00000000 sec

TDO 1
CHANNEL f1

600.1337060 MHz
18

14.00 usec
13.50000000 W

F2 - Processing parameters

SI 65536

SF 600.1300162 MHz
WDW EM

SSB o

LB 0.30 Hz
GB Q

pC 1.00

13C NMR spectra 6afa major
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Current Data Parameters

NAME HIT-96 major
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20240224
Time 15.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

D 65536
SOLVENT CcDC13

NS 250

DS 2

SW] 36057.691 Hz

H
FIDRES 0.550197 Hz

&Q 0.9087659 sec
RG 203

DW 13.867 usec
DE 6.50 usec
TE 294.6 K
D1 2.00000000 sec
D11 0.03000000 sec
‘TDO 1
me==sme=== CHANNEL f]l =s======
SFO1 150.9178988 MHz
NUC1 13c

Pl 12.00 usec
PLW1 79.40000153 W

CHANNEL £2 ==
600.1324005 MHz
1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 13.50000000 W
PLW12 0.54000002 W
PLW13 0.26460001 W

F2 - Processing parameters
SI 32768

SF 150.9028350 MH=z
WDW EM

SSB o

LB 1.00 Hz
GB 0

PC 1.40



'H NMR spectra 6afa minor

008
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Cl
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Current Data Parameters
NAME

HIT-96 minor

EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20240226
Time 19.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC12

NS 16

DS 2

S 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 181

DW 41.600 usec
DE 6.50 usec
TE 293.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL £l ===
SFO1 600.1337060 MHz
NUC1 1H

Pl 14.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
SI

SF 600.1300155 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00

T T T T T T T T T T T T
80 75 7.0 65 60 55 50 45 40 35 3.0 25
> =
GEEEEEEEN eEEEE 2 B B
ciltleilail =l <l wlal<l<= | P - -

3C NMR spectra 6afa minor

g

BzO OBz
BzO O
BzO
Pi
N Me
6afa minor \ﬂ/
(@)
Cl
”I l \ " e o
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME

EXPNO
PROCNO

HIT-96 minor

3

F2 - Acquisition Parameters

Date
Time
INSTRUM
PROBHD
PULPROG

Nucz
CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

SI
SF
WDW
SSB

20240226
20.28

spect

5 mm PABBO BB-
zgpg30

65536

CDC12

500

2
36057.691
0.550197
0.9087659
203

Hz
Hz
sec

13.867
6.50

284.7
2.00000000
0.03000000
1

usec
usec

sec
sec

HANNEL f1
150.9178988
13C

12.00
79.40000153
CHANNEL f2
600.1324005

1H

waltzlé
70.00
13.50000000
0.54000002
0.26460001

usec

===

F2 - Processing parameters
327

68
150.9028231 MHz
EM

1.00 Hz

1.40



H NMR spectra 6aga major
O FNONEFOMAHNDNNOANTMOCOVLOUMUMMOOFNTNMIIE - IDNN
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B | BT S S R T H R
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Current Data Parameters
NAME HIT-100 major
EXPNO 10
PROCNO 1
F2 - RAcquisition Parameters
BzO OBz Date 20240307
Time 20.17
BzO (@] INSTRUM spact
Z! PROBHD 5 mm PABBO BB-
BzO PULPROG 2930
H D 65536
SOLVENT CDC13
NS 16
N\n/Me B 3
H S 12019.230 Hz
6aga major FIDRES 0.183399 Hz
O RQ 2.7262976 sec
RG 203
DW 41.600 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
TDO 1
==s===== CHANNEL fl =ssss===
Me SFO1 600.1337060 MHz
NUC1
Pl usec
PLW1 13. 50000000 L
I
F2 - Processing parameters
=39 3
SF 600.1300157 MHz
WDW EM
‘ SSB 0
LB 0.30 Hz
‘u ” GB 0
i 1 Ih_] -
LM i)
[ T T T T T T T T T T T T T
BU 75 7 5 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm
° S| m D. L 1 ] Pt ] Siwa) e
il - ~lolle ~lole —ledf e

3C NMR spectra 6aga major

Current Data Parameters
NAME HIT-100 major

EXPNO 20
PROCNO 1
F2 - Acquisition Darameters
BZO OBZ Date_ 20240307
Time 20.47
BZO O INSTRUM spect
PROBED 5 mm PABEO BB-
BZO PULPROG 2gpg30
H ™ 65536
SOLVENT CDC13
N Me NS 400
\n/ DS 2
. SHH 36057.691 Hz
6aga major FIDRES 0.550197 Hz
O AQ 0.9087659 sec
RG 203
oW 13.867 usec
DE €.50 usec
TE 295.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
M CHANNEL f1
e SFOL 150.9178900 MHz
NUC1l 13C
1 12.00 usec
PLW1 79.40000153 W
CHANNEL £2
SF02 600.1324005 MHz
NUC2 1H
CPDPRG (2 waltzl6
PCPD2 70.00 usec
PLW2 13.50000000 W
PLW12 0.54000002 W
PLW13 0.26460001 W
F2 - Processing parameters
s1 32768
SP 150.9028338 MHz
L WDW EM
ssB ]
1B 1.00 Hz
T T T T T T T T T T T T T T T T T T =& ° B
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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'H NMR spectra 6aga minor
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Current Data Parameters
NAME

HIT-100 minor

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
BzO OBz Date_ 20240307
Time 21.08
BzO ) INSTRUM spect
BzO PROBED 5 mm PABBO BB-
VA PULPROG 2g30
H D 65536
SOLVENT CDC13
N Me NS 16
6 . \n/ DS 2
SWH 12019.230 Hz
aga minor FIDRES 0.183399 Hz
(@) RO 2.7262976 sec
RG 144
DwW 41.600 usec
DE 6.50 usec
TE 294.6 K
D1 1.00000000 sec
TDO
Me SFO1 600.1337060 MHz
NUC1 1H
P1 14.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
| SI 65536
SF 600.1300165 MHz
WDW EM
ﬂ SSB 0
| 1B 0.30 Hz
o g o
I J\ J | J -
AU LU, \ A L. 1
I T T T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
ARy e A A B Ed
[=1hd b=l et 2R 10 [=1=1] ] b 4 MmN (=3 (=] bl =]
|‘2 bt b e D] Dl e e B ‘2} Qe ele < Qe < < h=dl et
Nl NN =[N -l - L oo N~ - - ol
13C NMR spectra 6aga minor
Current Data Parameters
NAME HIT-67 major
EXPNO 30
BzO OBz PROCNO 1
F2 - Rcquisition Parameters
BZO O Date_ 20240309
Time 0
BzO INSTRUM spect
H PROBED 5 mm PABBO BB-
PULPROG 2gpg30
N Me D 65536
\n/ ﬁgwsnr c?géa
Gaga minor DS 2
e} SWH 36057.691 Hz
FIDRES 0.550197 Hz
BQ 0.9087659 sec
RG 203
oW 13.867 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
Me
CHANNEL f1
150.9178988 MHz
11c
12.00 usec
79.40000153 W
-------- CHANNEL £2 =m=m===s
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 .00 usec
PLW2 13.50000000 W
PLW12 0.54000002 W
PLW13 0.26460001 W
F2 - Processing parameters
SF 150.9028164 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T pC 1.40
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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'H NMR spectra 6bba major
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Current Data Parameters
NAME HIT-62 major

EXPNO 10
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20240301
Time 20.11
OBZ INSTRUM spect
BzO PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
O SOLVENT CDC13
NS

BZO ™ 12019 21‘% H
19. z
BzO

SWH
FIDRES 0.183399 Hz
Me 20 2.7262976 sec
\n/ RG 144
H DW 41.600 usec
6bba major DE §.50
Ph O TE 293.8 X

ZT

WDW

EM

D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
600.1337060 MHz
1H
14,00 usec
13.50000000 W
F2 - Processing parameters
sI 65536
SF 600.1300168 MHz

LB 0.30 Hz

GB 0
| ! pC 1.00
_Jv k_n_Ju“LJUL__JLM T T
T T T T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

SEEEtigsl)  fleEE EeR 2k

13C NMR spectra 6bba major

‘ SsB 0

Current Data Parameters

NAME HIT-62 major
EXPNO 30
PROCNO 1
F2 - Acguisition Parameters
Date_ 20240301
Time 21.09
BZO OBZ INSTRUM spect
PROBHD 5 mm PABBO BEB-
PULPROG zgpg30
O D 65536
SOLVENT CDC13
BzO NS 350
H DS 2
BzO S 36057.691 Hz
N Me FIDRES 0.550197 Hz

\n/ AQ 0.9087659 sec
6bba major o .

Ph O zs 5 3

D1 2.00000000 sec

D1l 0.03000000 sec

TDO 1
CHANNEL £1 =

150.9178988
13C

12.00
79.40000153 W
= CHANNEL f2 =
600.1324005

1H
CPDPRG [2 waltzlé
pCRD2 70.00 usec
PLW2 13.50000000 W
PLW12 0.54000002 W
PLW13 0.26460001 W

F2 - Processing parameters
sI 32768

SF 150.9028361 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

pC 1.40

B i kL M L s e
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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NMR spectra 6bba minor
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Current Data Parameters
NAME HIT-62 minor
10

Hz
sec

usec

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240229
Time 11.25
INSTRUM spect
OBz DROBHD 5 mm PABBO BB-
BZO PULPROG 2g30
D €553¢
0] SOLVENT CDC13
NS 16
DS 2
BzO H SWH 12019.230
FIDRES 0.183393
BzO N M ) 2.7262976
e RG 161
41.600
6.50

6bba minor hg
Ph O =

SF
WDW
SSB

FIl !M A M A LA}

T T T T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
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3C NMR spectra 6bba minor

294.4
1.00000000
1

CHANNEL £1

600.1337060
1H

usec

K
sec

MHz

14.00 usec
13.50000000 W

F2 - Processing parameters
81 65536

600.1300165 MHz
EM

0.30 Hz

1.

00

Current Data Parameters
HIT-62 minor

NAME

0

BzO Me &

6bba minor \ﬂ/ E?
Ph O D11

ZT

EXPNO
PROCNO

Time
INSTRUM
PROBED

BzO OBz DULPROG

™D
SQOLVENT
NS

BzO FIDREs
2Q

1

20240229
12.53

5]
5 mm PABBO

pect

BB-

zgpg30
65536

CDC12
1500

36057.
0.550
0.9087

13.

6

29
2.00000
0.03000

2
691
197

659
203

867
.50
5.3
000
000

F2 - Acquisition Parameters
Date_

Hz
Hz
sec

usec
usec
K
sec
sec

TDO 1
=sssss=s CHANNEL fl ssssss=s
SFOl 150.9178988 MHz
NUC1 13C
P1 12.00 usec
PLW1 79.40000153 W
CHANNEL £2
SFO2 600.1324005 MHz
Nuc2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 13.50000000 W
PLW12 0.54000002 W
PLW13 0.26460001 W
F2 - Processing parameters
SI 32768
| | l | SF 150.9028175 MHz
l WDH EM
SSB 0
LB 1.00 Hz
T T T T T T T gg o 1.40

T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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'H NMR spectra 6¢cba major
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13C NMR spectra 6¢cba major
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'H NMR spectra 6¢cba minor
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13C NMR spectra 6¢cba minor
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'H NMR spectra 8a

Current Data Parameters
NAME

HIT-92 fré
EXPNO 20
DROCNO 1
F2 - Acquisition Parameters
Date_ 20240222
Time 11.30

BzO OBz INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30
BzO 0] TD 65536
SOLVENT cDe13
BzO NS 16
DS 2
e) SWH 12019.230 Hz
< FIDRES 0.183399 Hz
N AQ 2.7262976 sec
8a RG 161
DW 41.600 usec
DE 6.50 usec
TE 294.7 X
D1 1.00000000 sec
TDO 1
==s=s==s CHANNEL fl s=s==s==
SFO1 600.1337060 MHz
NUC1 1H
Pl 14.00 usec
PLWL 13.50000000 W
, F2 - Processing parameters
sI 65536
SF 600.1300178 MHz
WDW EM
| SSB 0
I LB 0.30 Hz
| GB 0
| ! 1L N
1

T T T T T T T T T T T T T T T T T
80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm

13C NMR spectra 8a

4.07
2.04
1.98
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0.99
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13.28

BzO OBz
BzO O ‘
BzO
O\ ‘
8a N

| LI | L o

T T T T T T T T T T T
170.0  160.0  150.0  140.0 1300 1200 1100  100.0 90.0 80.0 70.0 60.0 50.0 40.0 300
A A

S53



