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1. General experimental

All the moisture sensitive reactions were performed in oven- or flame-dried flasks under the
nitrogen or argon atmosphere. Reagents were purchased from Acros®, Alfa Aeser®, Sigma
Aldrich® and some local chemical companies and used directly without purification. All solvents
were dried under conventional way before using. Aluminum plates (60 F254) coated with silica-
gel obtained from Merck were used for thin layer chromatography (TLC). Compounds were
visualized under ultraviolet (UV) light and also by staining with phosphomolybdic acid (PMA)
solution followed by heating on a hot plate. Silica-gel (100-200 mesh) was used for flash column
chromatography. NMR spectra were recorded on Varian Ul (400 MHz) or Varian Ul (600 MHz)
spectrometers in CDCI3 or Acetone-ds or DMSO-ds or Benzene-ds at ambient temperature. High
resolution mass spectra were recorded on Joel Accurate Mass Q-Tof GCX instrument for
electrospray ionization (ESI) and are reported as a ratio of mass to charge (m/z) in Daltons. Optical
rotations were measured at 25 °C with a AA-65 automatic polarimeter using a quartz cell with 2

mL capacity and a 0.5 cm path length. Concentrations (c) are given in g/100 mL.
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Table S1: Comparison of 'H Chemical Shifts of LA Q (3) with the Literature Values.

H ou (ppm) of LA Q (3) synthesized in ou (ppm) of authentic LA Q isolated
present study (400 MHz, CDCls) from Streptomyces (500 MHz, CDCl;)'

1-OH 10.64, s 10.62, s

2 7.17,s 7.16,d (J=1.8 Hz)

3-CHjs 2.50,s 2.48,s

4 7.27,s 7.27,d(J=1.8 Hz)

5 8.14,d (J=8.7Hz) 8.13,d (J=8.7Hz)

6 8.26,d (J=8.6 Hz) 8.25,d (J=8.6 Hz)

9 7.55,d (J=9.3 Hz) 7.53,d (J=9.3 Hz)

10 7.28,d (J=9.2 Hz) 7.26,d (J=9.3 Hz)

11-OH 12.26,s 12.23,s

H1’ 5.10,dd (J=9.6,2.0 Hz) 5.08,dd (/=9.5, 2.0 Hz)

H2' 1.97, m; 2.82,ddd (J=12.1,4.4,1.6 2.00, ddd (J=12.7, 12.1, 8.4 Hz); 2.80,
Hz) ddd (/=12.7,5.1,2.0 Hz)

H3’ 3.76,ddd (J=124, 8.4,5.2 Hz) 3.75,ddd (J=12.0, 8.5, 5.0 Hz)

OH’ 4.72,s 4.68, br

H4' 3.13,dd (J=28.8, 8.4 Hz) 3.12,dd (J=8.4, 8.4 Hz)

HS5’ 341, m 3.39,m

Heé’ 1.30,d (J/=6.1 Hz) 1.28,d (J=6.2 Hz)

H1" 4.54,dd (J=9.2,1.6 Hz) 4.52,dd (J=9.8,2.0 Hz)

H2" 1.68, m; 2.25,ddd (J=12.8,4.8,1.2 1.66, ddd (J = 12.0, 12.0, 8.0 Hz); 2.24,
Hz) ddd (/=12.0,5.0, 1.5 Hz)

H3"” 3.54,ddd (J=12.0, 8.4, 4.8 Hz) 3.52,ddd (J/=12.0, 8.5, 4.8 Hz)

H4" 3.13,dd (J=28.8, 8.4 Hz) 3.12,dd (J=8.4, 8.4 Hz)

OH"” 4.39,s 4.32, br

HS5” 341, m 3.39, m

He"” 1.41,d (J=6.1 Hz) 1.39,d (J=6.2 Hz)

H1" 4.96, s 4.94, br

H2" 1.56, m ; 2.00, m 1.56, m ; 2.00, m

H3™" 1.69,m; 2.01, m 1.67, m; 2.00, m

H4™" 3.65, br 3.63, br

OH" Not observed. Not observed.

HS5™" 4.15,q(J=6.2 Hz) 4.13,q(J=6.7 Hz)

Hé6" 1.23,d (J=6.8 Hz) 1.21,d (J=6.6 Hz)
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2. Experimental procedures

2.1 Synthesis of 4-(Benzyloxy)-3-bromophenyl Acetate 9

OH _ OH OBn
i. Acy0, Et3N, ACN, RT i. BnBr, K,CO3, acetone, 50 °C B
ii.. hydroquinone, K2CO3, DMSO, RT ii. NBS. ACN, 80 °C r
93% (2 steps) 58% (2 steps)
OH OAc OAc
7 7A 9

To asolution of hydroquinone 7 (9.9 g, 90.00 mmol) in CH3CN (90 mL), Ac20 (21.25 mL,
225.00 mmol) and EtsN (37.40 mL, 270 mmol) were added at 0 °C. The reaction mixture was
stirred at room temperature for 2 h. After completion of the reaction, the solvent was reduced to ~
45 mL by a rotary evaporator. Then the concentrated mixture was diluted with EtOAc (150 mL)
and washed with 5% aqueous HCI (50 mL x 2), water (50 mL), and brine (50 mL). The organic
layer was dried over MgSOs and filtered. The filtrate was concentrated under vacuo to give the
crude acetylation product for the next reaction.

To a solution of crude diacetylated product in DMSO (90 mL) above were additional
hydroquinone 7 (9.9 g, 90.00 mmol) and K>CO3(12.42 g, 90.00 mmol). The reaction mixture was
stirred at RT for 14 h, then diluted with EtOAc (200 mL), washed with water (200 mL x 3), and
brine (200 mL). The organic layer was dried over MgSO4 and filtered. The filtrate was
concentrated under vacuo for flash column chromatography purification (Elution: 17% EtOAc in
hexanes) to afford 7A (25.39 g, 93% over two steps) as a white solid, which is a known compound
reported by Zhang et al.2 Analytical data for 7A: Rs = 0.5 (50% EtOAc in hexanes); *H NMR (400
MHz, CDCls): 6.86 (d, J = 8.9 Hz, 2H, H2 and H6), 6.69 (d, J = 9.0 Hz, 2H, H3 and H5), 2.24 (s,
3H, CH3CO); 3C (100 MHz, CDCls): 171.1 (C=0), 153.6 (C1), 143.5 (C4), 122.1 (C3 and C5),
115.9 (C2 and C6), 20.9 (CH3CO).

To a solution of 7A (11.82 g, 77.7 mmol) in anhydrous acetone (156 mL) were added
benzyl bromide (11.10 mL, 93.32 mmol) and K.CO3(16.10 g, 116.65 mmol). The reaction mixture
was stirred at 50 °C for 8 h. After completion of the reaction, the reaction mixture was filtered and
the filtrate was concentrated under reduced pressure. The residue was dissolved in in DCM (150

mL) and washed with saturated NH4Cl (50 mL), water (50 mL), and brine (50 mL). The organic
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layer was dried over anhydrous MgSO4 and concentrated under reduced pressure. The residue was
triturated with hexanes (250 mL) and the product was collected after filtration. This benzyl
compound was used in the next reaction without further purification.

To asolution of the benzyl compound (11.19 g, 46.24 mmol) in CH3CN (93 mL) was added
NBS (9.05 g, 50.86 mmol) at RT. The reaction mixture was stirred at 80 °C for 16 h. Then the
solvent was reduced to 45 mL under reduced pressure. The concentrated mixture was diluted with
EtOAc (100 mL) and washed with saturated NaHCOs (50 mL), water (50 mL), and brine (50 mL).
The organic layer was dried over anhydrous MgSO4 and concentrated under reduced pressure for
column chromatographic purification (DCM/Hexanes = 1:4) to afford 9 (14.38 g, 58% over two
steps) as a white solid.? Analytical data for 9: R = 0.25 (50% DCM in hexanes); *H NMR (400
MHz, CDCl3) &: 7.47 (d, J = 7.6 Hz, 2H), 7.39 (t, J = 7.6 Hz, 2H), 7.36-7.29 (m, 2H), 6.98 (dd, J
= 8.8, 2.4 Hz, 1H, H5), 6.91 (d, J = 8.8 Hz, 1H, H6), 5.14 (s, 2H, benzyl CH>), 2.27 (s, 3H,
CH3CO); C NMR (100 MHz, CDCls) §: 169.4 (C=0), 153.0 (C4), 144.4 (C1), 136.3, 128.6,
128.0, 127.0, 126.6 (C2), 121.2 (C6), 113.9 (C3), 112.4 (C5), 71.3 (benzyl CH>), 21.0 (CHsCO);
HRMS (ESI): calcd for C1sH13BrNaOs* [M + Na]* 342.9940, found m/z 342.9942.

2.2 Synthesis of 1-(Benzyloxy)-2-bromo-4-(methoxymethoxy)benzene 10

OBn OBn

Br  i. NaOMe, DCM, RT Br
ii. MOMCI, DIPEA, DCM, 0 °C to RT
OAc 83% (2 steps) OMOM
9 10

To a solution of bromide 9 (14.38 g, 44.77 mmol) in DCM (90 mL)/MeOH (18.20 mL),
sodium metal (929.7 mg, 40.44 mmol) was added at RT and the reaction mixture was stirred for 1
h at the same temperature. After completion of the reaction, 5% aqueous HCI (15 mL) was added
to quench the reaction. The reaction mixture was diluted with DCM (45 mL) and washed with
satd. NH4Cl (100 mL), water (100 mL), and brine (100 mL). The organic layer was dried over
MgSO4 and concentrated by a rotary evaporator to obtain a crude deacetylation product which was
used for the MOM protection.
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To a solution of the above crude product in DCM (90 mL), N,N-diisopropylethylamine
(DIEA) (23.50 mL, 134.82 mmol) followed by chloromethyl methyl ether (MOMCI) (6.80 mL,
89.88 mmol) were added slowly at 0 °C. The reaction mixture was stirred at room temperature for
2 h. After completion of the reaction, the solution was quenched by saturated NH4CI. Then diluted
with DCM (45 mL) and washed with saturated NH4ClI (50 x 2), water (50 mL), and brine (50 mL).
The organic layer was dried over anhydrous MgSO4 and concentrated under reduced pressure for
flash column chromatographic purification (EtOAc/Hexanes = 1:7) to afford 10 (11.98 g, 83%
over two steps) as a pale-yellow oily liquid. Analytical data for 10: Rt = 0.35 (17% EtOAc in
hexanes); *H NMR (400 MHz, CDCls) &: 7.47 (d, J = 7.6 Hz, 2H), 7.41-7.36 (m, 2H), 7.35-7.29
(m, 2H), 6.93 (dd, J = 9.2, 2.8 Hz, 1H, H5), 6.86 (d, J = 9.2 Hz, 1H, H6), 5.10 (s, 4H), 3.47 (s,
3H); *C NMR (100 MHz, CDCls) §: 151.9 (C4), 150.3 (C1), 136.7, 128.5, 127.9, 127.1, 121.8
(C3), 116.2 (C5), 115.1 (C2), 112.9 (C6), 95.2, 71.7 (benzyl CH2), 56.0; HRMS (ESI): calcd for
Ci1sH1sBrNaOs™ [M + Na]* 345.0097, found m/z 345.0098.

2.3 Synthesis of [(2-Benzyloxy-5-methoxymethoxyphenyl)methoxymethylene]-
pentacarbonyl-chromium 5

OBn i. a) n-BuLi, Et,0, -78 °C OBn Cr(CO)s
Br b) Cr(CO)g, Et,0, 0 °C to rt
ii. MesOBF,4, DCM, 0 °C to rt OMe
80% (2 steps)
10 5

To a solution of bromide 10 (11.57g, 35.79 mmol) in dry Et2O (90 mL), n-BuLi solution
(1.6 M in hexanes, 24.70 mL, 39.52 mmol) was added dropwise at —78 °C under N.. After stirred
for 0.5 h, it was cannulated to a solution of Cr(CO)s (9.49 g, 43.12 mmol) in anhydrous Et.O (90
mL) at 0 °C. The solution color turned from pale-yellow to brownish-yellow and was stirred at
room temoerature for 3 h. Then, the solution was concentrated under reduced pressure and the
residue was dissolved in DCM (240 mL) then cooled to 0 °C. Trimethyloxonium tetrafluoroborate
(Me3OBF3) (7.98 g, 53.90 mmol) was added to the solution and the reaction mixture was stirred

at room temperature for 1 h. After completion of the reaction, the solution was concentrated under
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reduced pressure and purified by flash column chromatography (EtOAc/Hexanes = 1:7) to afford
5 (13.74 g, 80% over two steps) as a dark red oily liquid. Compound 5 is unstable at room

temperature and so used for the next step without characterization.

2.4 Synthesis of (3-Methoxy-5-methylphenyl)methanol 11

i. NBS, AIBN, Cyclohexane, 80 °C

MeO N ’
ii. CaCOs3, 1,4-dioxane, H,0, 130 °C

MeO

70% (2 steps)
HO
8 11

To asolution of 8 (20.82 g, 152.87 mmol) in cyclohexane (250 mL), NBS (29.79 g, 167.40
mmol) and AIBN (11.00 g, 66.96 mmol) were added.* The reaction mixture was purged with N2
for 3 times, and then stirred at 80 °C for 8 h. After completion of the reaction, the mixture was
filtered over celite and the filtrate was concentrated under reduced pressure to give the crude

bromide compound which was used in the next step without further purification.
To a solution of the above bromide intermediate in 1,4-dioxane (250 mL)/water (150 mL), CaCOs3
) (15.30 g, 152.87 mmol) was added at room temperature. The reaction was stirred at 130 °C for
14 h. After completion of the reaction, the solution was filtered over celite and the filtrate was
concentrated under reduced pressure. The obtain residue was dissolved in EtOAc (200 mL) and
washed with water (100 mL) and brine (100 mL). The organic layer was dried over MgSO4 and
concentrated for flash column chromatographic purification (EtOAc/Hexanes = 1:4) to afford

known 11 (16.22 g, 70% over two steps) as a pale yellow liquid.*®

2.5 Synthesis of (2-1odo-3-methoxy-5-methylphenyl)methanol 12

MeO a) n-BulLi, Et,0, 0°C to rt MeO
b) I, THF, 0 °C

70%
HO HO
1 12
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To a solution of 11 (11.38 g, 74.77 mmol) in Et2O (250 mL), n-BuLi (1.6 M solution in
hexanes, 93.60 mL, 149.5 mmol) was added at O °C under N2. After being stirred at room
temperature for 4 h, anhydrous THF (62 mL) was added to the solution and the mixture was stirred
for additional 1 h, followed by the slow addition of 1> solution (20.90 g, 82.36 mmol in 62 mL
THF) at 0 °C. After being stirred at 0 °C for 1 h, the saturated Na>S>03 (150 mL) was poured to
the reaction mixture. The organic phase was separated and washed with water (50 mL) and brine
(150 mL), dried over anhydrous MgSQs, and concentrated under reduced pressure. The crude
product was purified by crystallization to afford known 12 (14.6 g, 70%) as a white solid.®
Analytical data for 12: R = 0.25 (25% EtOAc in hexanes); *H NMR (400 MHz, CDCls) &: 6.90
(d, J=0.8 Hz, 1H, H6), 6.58 (d, J = 0.8 Hz, 1H, H4), 4.64 (s, 2H, CH>), 3.86 (s, 3H, OCHj3), 2.33
(s, 3H, CHg at C5); 3C NMR (100 MHz, CDCls) &: 157.8 (C3), 144.0 (C1), 139.7 (C5), 121.9
(C6), 111.2 (C4), 85.4 (C2), 69.6 (CH>), 56.5 (OCHs3), 21.4 (CHj).

2.6 Synthesis of 2-1odo-3-methoxy-5-methylbenzyl acetate 12A

MeO MeO
Ac,0, EtsN, DMAP, DCM, rt

[ I
96%
HO AcO

12 12A

To a solution of 12 (25.50 g, 91.43 mmol) in DCM (183 mL), EtsN (38.35 mL, 275.18
mmol), DMAP (1.12 g, 9.17 mmol) and Ac20O (11.27 mL, 119.24 mmol) were added at 0 °C. After
stirring for 1 h, the reaction mixture was diluted with DCM (100 mL) and washed with 1 N aqueous
HCI (150 mL), water (100 mL), and brine (50 mL). The organic layer was dried over anhydrous
MgSOs and concentrated under reduced pressure for flash column chromatographic purification
(13% EtOAc/Hexanes) to afford known 12A (27.24 g, 92.7%) as a white solid.®> Analytical data
for 12A: R = 0.43 (25% EtOAc in hexanes); *H NMR (400 MHz, CDCls) §: 6.81 (s, 1H, H6), 6.60
(d, J = 0.8 Hz, 1H, H4), 5.11 (s, 2H, CH>), 3.85 (s, 3H, OCHs3), 2.33 (s, 3H, CH3), 2.13 (s, 3H,
CH3CO); 13C NMR (100 MHz, CDCls) 8: 170.4 (CO), 157.9 (C3), 139.44 (C1), 139.41 (C5), 122.5
(C6), 111.5 (C4), 86.4 (C2), 70.2 (CH>), 56.4 (OCH3), 21.3 (CH3s), 20.8 (CH3CO).
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2.7 Synthesis of 3-Bromo-2-iodo-5-methylphenol 12B

MeO HO
BBrz in DCM (1 M), -78 °C to rt

I I
94%

AcO Br
12A 12B

To a solution of 12A (7.22 g, 22.55 mmol) in anhydrous DCM (186 mL), a solution of
BBr3 in DCM (1.0 M, 46.58 mL, 46.58 mmol) was added slowly at —78 °C under N. The reaction
mixture was stirred at —78 °C for 0.5 h, and then the reaction temperature was raised to room
temperature and further stirred for 2 h. After completion of the reaction, saturated NaHCO3 (250
mL) was added to quench the reaction. The mixture was diluted with DCM (75 mL) and washed
with saturated NaHCO3 (100 mL x 2), water (100 mL), and brine (50 mL). The organic layer was
dried over anhydrous MgSOs and concentrated under reduced pressure for flash column
chromatographic purification (Elution: 17% EtOAc in hexanes) to afford known 12B (6.93 g, 94%)
as a white solid.> Analytical data for 12B: Rt = 0.38 (25% EtOAc in hexanes); *H NMR (400 MHz,
CDCls) 6: 6.87 (d, J=1.2 Hz, 1H, H4), 6.74 (s, J = 1.6 Hz, 1H, H6), 5.56 (s, 1H, OH at C1), 5.54
(s, 2H, CHy), 2.27 (s 3H, CHgs at C5); *3C NMR (100 MHz, CDCls) §: 155.3 (C1), 140.5 (C3),
140.4 (C5), 123.9 (C4), 115.8 (C6), 88.0 (C2), 39.2 (CH>), 20.8 (CHs at C5).

2.8 Synthesis of 1-(Benzyloxy)-3-(bromomethyl)-2-iodo-5-methylbenzene 13
HO BnO

BnBr, K,COg, acetone, rt

72%
Br Br

12B 13

To a solution of 12B (8.41 g, 25.72 mmol) in acetone (104 mL), K2COz (14.31 g, 103.52
mmol) and bromide (15.36 mL, 129.38 mmol) were added. The reaction mixture was stirred at
room temperature for 6 h. After completion of the reaction, the reaction mixture was filtrated and
the filtrate was concentrated under reduced pressure. The residue was dissolved in EtOAc (200
mL) and washed with water and brine. The organic layer was dried over anhydrous MgSQO4 and
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concentrated under reduced pressure for flash column chromatographic purification
(DCM/Hexanes = 1:19 gradient to 1:9) to afford known 13 (7.72 g, 72%) as a white solid.
Analytical data for 13: Rt = 0.38 (20% DCM in hexanes); *H NMR (400 MHz, CDCls) §: 7.52 —
7.23 (m, 5H), 6.93 (d, J= 0.8 Hz, 1H, H4), 6.57 (d, J = 1.2 Hz, 1H, H6), 5.08 (s, 2H, benzyl CH>),
4.61 (s, 2H, CHy), 2.27 (s, 3H, CHs at C5); 1*C NMR (100 MHz, CDCls) §: 157.6 (C1), 141.5
(C3), 139.8 (C5), 136.4, 128.6, 127.9, 127.0, 124.0 (C4), 113.4 (C6), 89.3 (C2), 71.1, 39.6, 21.3
(CHs at C5).

2.9 Synthesis of 1-(Benzyloxy)-3-(but-3-yn-1-yl)-2-iodo-5-methylbenzene A ring alkyne 6

_ BnO
n-Buli, ] 13, K,COg3,
1-TMS propyne 0 C, THF Li -78°Ctort, THF  MeOH, rt |

1.7 equiv TMS——
( quiv) %
in situ prepared

A ring alkyne (6)
(74% for two steps from 13)

To a solution of TMS-propyne (4.70 mL, 31.74 mmol) in dry THF (53 mL), n-BuLi (1.6
M solution in hexanes, 17.49 mL, 27.98 mmol) was added slowly at 0 °C under N». The reaction
mixture was stirred for 0.5 h, and transferred to a solution of 13 (7.74 g, 18.56 mmol) in dry THF
(27 mL) at -78 °C. The resultant reaction mixture was stirred at —78 °C for 1 h, then the temperature
was raised to room temperature and further stirred for 1 h. After completion of the reaction, 5%
aqueous HCI (30 mL) was added to quench the reaction. The mixture was diluted with Et>O (100
mL) and washed with water (100 mL), and brine (100 mL). The organic layer was dried over
MgSO4 and concentrated under reduced pressure to obtain the crude TMS-protected alkyne (TLC:
Rf=0.21, 20% DCM in hexanes), which was used in next step without column purification.

To a solution of above TMS-protected alkyne in MeOH (93 mL), KoCOz (3.09 g, 22.38
mmol) was added at room temperature and the reaction mixture was stirred for 5 h at same
temperature. The reaction was filtrated and the filtrate was evaporated under reduced pressure to
remove methanol. The residue was dissolved in EtOAc (300 mL) and washed with water (100 mL)
and brine (50 mL), dried over MgSOs, and concentrated under reduced pressure. The crude product

was purified by flash column chromatography (DCM/Hexanes = 1:19) to afford known A-ring
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substituted alkyne 6 (5.18 g, 74%) as a pale yellow liquid.* Analytical data for 6: Rf = 0.30 (10%
DCM in hexanes); *H NMR (400 MHz, CDCls) &: 7.49 (d, J = 7.2 Hz, 2H), 7.36 (t, J = 7.2 Hz,
2H), 7.29 (d, J = 7.2 Hz, 1H), 6.73 (s, 1H, H4), 6.52 (s, 1H, H6), 5.06 (s, 2H, benzyl CH>), 2.97
(t, J=7.6 Hz, 2H, CH>), 2.47 (td, J = 7.6, 2.8 Hz, 2H, CH>), 2.27 (s, 3H, CHz at C5), 1.97 (t, J =
2.8 Hz, 1H, CH of alkyne); **C NMR (100 MHz, CDCls) &: 157.1 (C1), 144.2 (C3), 139.0 (C5),
136.6, 128.4, 127.7, 126.9, 123.4 (C4), 111.6 (C6), 89.1 (C2), 83.4, 70.9, 69.0, 39.9, 21.2, 19.1;
HRMS (ESI): calcd for C1gH1gl0* [M + H]* 377.0397, found m/z 377.0396.

2.10 Synthesis of 5-Benzyloxy-2-(3-benzyloxy-2-iodo-5-methyl-phenethyl)-8-
(methoxymethoxy)-naphthalene 14A and naphthalene-1,4-dione 14

OBn Cr(CO)s

OMe BnO
OBn OMe O OBn OBnO
[ C'
OMOSM Ac,0, Et;N, 55 °C OO DDQ, EtOAc, °C to RT O‘ |
BnO 44% 70%
MOMO OH MOMO o
| 14A 14
X
6

Pentacarbonylchromium 5 (12.82 g, 26.8 mmol) and alkyne 6 (8.41 g, 22.35 mmol) were
dissolved in heptane (179 mL)/THF (45 mL), then Ac20 (3.17 mL, 33.53 mmol) and EtzN (4.64
mL, 33.53 mmol) were added to it at room temperature. The reaction mixture was purged with N>
for 3 times and the mixture was stirred at 55 °C for 12 h. After completion of the reaction, the
solution was concentrated and purified by flash column chromatography (EtOAc/hexanes = 9:1)
to afford the naphthalene intermediate 14A (6.75 g, 44%) as a yellow liquid. Due to the poor
stability of 14A, it was taken to subsequent oxidation without NMR characterization.

The above naphthalene 14A was dissolved in EtOAc (195 mL) and DDQ (4.43 g, 19.55
mmol) was added at 0 °C. The reaction temperature was raised to room temperature. After stirring
for 1 h at room temperature, saturated NaHCO3 (150 mL) was poured into the reaction mixture.

The organic phase was separated and washed with water and brine, dried over anhydrous MgSQg,
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and concentrated under reduced pressure. The crude product was purified by flash column
chromatography (EtOAc/hexanes = 4:1) to afford naphthalene-1,4-dione 14 (4.58 g, 70%) as an
orange amorphous solid. Analytical data for 14: R = 0.23 (25% EtOAc in hexanes); *H NMR (400
MHz, CDCls) 3: 7.58-7.50 (m, 4H), 7.47-7.38 (m, 5H), 7.35-7.27 (m, 3H), 6.75 (d, J = 1.1 Hz, 1H,
H6"), 6.66 (s, 1H, H3), 6.54 (d, J = 1.3 Hz, 1H, H4"), 5.27 (s, 2H, 5.24 (s, 2H), 5.12 (s, 2H), 3.56
(s, 3H), 3.02 (dd, J = 9.3, 6.5 Hz, 2H), 2.80 (dd, J = 9.5, 6.2 Hz, 2H), 2.26 (s, 3H, CH3 at C5"); °C
NMR (100 MHz, CDClz) 6: 184.9 (C=0), 184.4 (C=0), 157.2 (C5’), 153.4 (C5), 151.4 (C8), 149.4
(C2), 144.9 (C1"), 139.2 (C3"), 136.7, 136.3, 135.5 (C3), 128.6, 128.5, 127.9, 127.8, 127.0, 126.9,
125.2,123.3 (C6), 123.1, 122.0, 121.9, 111.5 (C4"), 96.2, 89.5 (C2'), 71.6, 71.0, 56.6, 39.4 (CH>),
30.0 (CH2), 21.2 (CHz at C5’); HRMS (ESI): calcd for C1sH32106" [M + H]" 675.1244, found m/z
675.1232.

2.11 Synthesis of 5-Benzyloxy-2-(3-benzyloxy-2-iodo-5-methyl-phenethyl)-8-
(methoxymethoxy)naphthalene-1,4-diyl Diacetate 15

oBn 0B O
i N828204 in Hzo, THF, rt
O‘ | ii. Ac,0, py, DMAP, DCM, rt
80% (2 steps)
MOMO O MOMO  OAc
14 15

To a solution of naphthalene-1,4-dione 14 (1.83 g, 2.71 mmol) in THF (27 mL), aqueous
Na2S204 (1.89 g, 10.85 mmol in 27 mL water) was added at room temperature. After stirring at
RT for 2 h, the reaction mixture was diluted with EtOAc (100 mL) and washed with water (50 mL
x 2) and brine (60 mL), dried over MgSQg4, and concentrated under reduced pressure to afford the
crude diol which was used for the next step without further purification.

To a solution of the above diol intermediate in DCM (27 mL), pyridine (13.5 mL, 168.02
mmol), Ac20 (2.05 mL, 21.68 mmol) and DMAP (0.17 g, 1.36 mmol) were added at 0 °C. After
stirring at room temperature for 3 h, the reaction mixture was diluted with DCM (20 mL) and
washed with 5% aqueous HCI, saturated NH4Cl, water and brine. The organic layer was separated,

dried over anhydrous MgSO4 and concentrated under reduced pressure. The crude product was
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purified by flash column chromatography (EtOAc/Hexanes = 1:3) to afford 15 (1.65 g, 80% over
two steps) as an oily yellow liquid. Analytical data for 15: Rf = 0.47 (50% EtOAc in hexanes); H
NMR (400 MHz, CDCl3) &: 7.55 (d, J = 7.1 Hz, 2H), 7.50-7.45 (m, 2H), 7.44-7.32 (m, 6H), 7.04
(d, J =8.8 Hz, 1H, H7), 7.03 (s, 1H, H3), 6.79 (d, J = 8.8 Hz, 1H, H6), 6.67 (d, J = 1.0 Hz, 1H,
H6"), 6.55 (d, J = 1.2 Hz, 1H, H4'), 5.17 (d, J = 4.8 Hz, 2H, CH2 in MOM), 5.14 (s, 2H, benzyl
CH?>), 5.04 (d, J = 4.3 Hz, 2H, benzyl CH), 3.53 (s, 3H, CHz in MOM), 3.10-3.00 (m, 2H), 2.94-
2.84 (m, 2H), 2.41 (s, 3H, CH3CO), 2.27 (s, 3H, CH3C0), 1.66 (s, 3H, CH3 at C5"); *C NMR (100
MHz, CDCl3) &: 170.3 (C=0), 169.8 (C=0), 157.2 (C3’), 149.9 (C1’), 146.3 (C4), 145.6 (C5),
144.3(C8),141.4 (C5"),139.3,136.7,136.5,131.5, 128.8, 128.7, 128.5, 128.4, 127.8, 127.0, 123 .4
(C6"), 122.4, 121.6 (C3), 120.7, 112.5 (C7), 111.4 (C4"), 107.3 (C6), 96.4 (CH2 in MOM), 89.1
(C2"), 71.7 (benzyl CHz), 71.0 (benzyl CH>), 56.2 (CH3z in MOM), 41.5, 30.8, 21.23 (CH3CO),
21.17 (CH3CO), 20.3 (CHz at C5"); HRMS (ESI): calcd for C3gHa1INOs™ [M + NH4]* 778.1877,
found m/z 778.1851.

2.12 Synthesis of 1,11-Bis(benzyloxy)-8-(methoxymethoxy)-3-methyl-5,6-
dihydrotetraphene-7,12-diyl Diacetate 16

Pd(OAc),, NaHCO3, PivOH
PCysHBF4, DMA, 95 °C

82%
MOMO  OAc MOMO  OAc
15 16

The flame dried glass pressure reactor was charged with naphthalene 1,4-diacetate 15
(0.81g, 1.06 mmol) and solid NaHCOs (0.54 g, 6.40 mmol), then anhydrous N,N-
dimethylacetamide (36 mL) was added to the mixture. To the solution of 15, a premix solution of
Pd(OACc)2 (0.12 g, 0.53 mmol), PCy3-HBF4 (0.39 g, 1.07 mmol) and PivOH (0.24 mL, 2.13 mmol)
in DMA (12 mL) was added dropwise. After stirring at 95 °C for 18 h, the reaction mixture was
diluted with EtOAc (100 mL) and washed with water (50 mL x 2) and brine (50 mL), dried over
MgSOs, and concentrated under reduced pressure. The obtained crude product was purified by

flash column chromatography (EtOAc/Hexanes = 1:4) to afford 16 (0.55 g, 82%) as an oily yellow
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liquid. 16 exists as a pair of atropisomers. Analytical data for 16: Rf = 0.27 (33% EtOAc in
hexanes); *H NMR (400 MHz, CDCls) &: 7.51 (d, J = 7.4 Hz, 2H), 7.35-7.26 (m, 8H), 6.98 (d, J =
8.6 Hz, 1H), 6.78-6.71 (m, 3H), 5.23-5.03 (m, 6H), 3.54 (s, 3H, CH; MOM), 3.16-3.08 (m, 1H,
CH> at C6), 2.75-2.59 (m, 2H, CH: at C5), 2.40 (s, 3H, CH3CO), 2.34 (s, 3H, CH3CO), 2.32-2.26
(m, 1H, CH; at C6), 1.52 (s, 3H, CH3 at C3); *C NMR (100 MHz, CDCls) &: 169.9 (C=0), 169.6
(C=0),156.0, 149.9, 146.6, 142.6, 142.1, 141.0, 139.0, 138.8, 137.6, 136.8, 131.5, 128.43, 128.35,
128.31, 128.1, 128.0, 127.4, 126.9, 125.0, 121.1, 120.8, 118.3, 112.0, 111.3, 108.4, 107.4, 95.9
(CH2 in MOM), 72.0 (benzyl CH>), 70.2 (benzyl CH>), 56.1 (CH3z in MOM), 30.0 (C5), 23.6 (C6),
21.6 (CH3CO), 20.9 (CH3CO), 20.7 (CHz at C3); HRMS (ESI): calcd for C39H2oNOs" [M + NH4]*
650.2754, found m/z 650.2740.

2.13 Synthesis of 1,11-Bis(benzyloxy)-8-(methoxymethoxy)-3-methyl-5,6-
dihydrotetraphene-7,12-dione 16A

BnO BnO
0Bn 0N O OBn O O
NaOMe, RT DDQ, EtOAc
MeOH, DCM 0 °C-RT

MOMO  OAc “IMOMO  OH MOMO O

16 16A (64%, 2 steps)

To a solution of 16 (0.82 g, 1.30 mmol) in DCM (44 mL) was added a solution of NaOMe
(280.9 mg, 5.2 mmol) in MeOH (22 mL). After stirring at RT for 6 h, the reaction was quenched
with saturated NH4ClI (5 mL), then diluted with DCM (60 mL) and washed with water (50 mL)
and brine (50 mL), dried over anhydrous MgSOs, and concentrated under reduced pressure to give
a crude hydroquinone intermediate.

To a solution of the above hydroquinone intermediate in EtOAc (26 mL), DDQ (0.32 g,
1.43 mmol) was added at 0 °C. After stirring at room temperature for 1 h, saturated NaHCO3 (5
mL) was poured into the reaction mixture. EtOAc (100 mL) was added and the organic layer was
washed with water (50 mL) and brine (30 mL), dried over anhydrous MgSQs, and concentrated
for flash column chromatographic purification (EtOAc/Hexanes = 1:9) to afford 16A (0.45 g, 64%
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over two steps) as an orange amorphous solid. Analytical data for 16A: Rs= 0.42 (EtOAc/Hexanes
=1:2); 'H NMR (400 MHz, CDCls) &: 7.45 (d, J = 3.5 Hz, 2H), 7.37 (d, J = 9.3 Hz, 1H), 7.29-
7.16 (m, 9H), 6.73 (s, 1H, H4), 6.63 (s, 1H, H2), 5.26 (s, 2H), 5.08 (s, 2H, benzyl CH>), 5.04 (s,
2H, benzyl CHy), 3.56 (s, 3H), 2.74 (s, 4H, CH. at C5 and C6), 2.30 (s, 3H, CHs at C3); *C NMR
(100 MHz, CDClz) 6: 183.8 (C=0), 183.0 (C=0), 156.4 (C1), 152.0, 150.6, 144.0, 141.9, 141.0,
140.7, 137.4, 136.5, 128.3, 128.2, 127.6, 127.2, 126.9, 126.6, 124.7, 123.7, 123.2, 121.4 (C4),
120.8, 117.8, 113.0 (C2), 96.2 (CH), 71.4 (benzyl CH>), 71.0 (benzyl CH>), 56.5, 28.4 (C5), 21.9
(C6), 19.5 (CHs at C3); HRMS (ESI): calcd for CssH3106" [M + H]*547.2121, found m/z 547.2115.

2.14 Synthesis of 1,11-Bis(benzyloxy)-8-hydroxy-3-methyl-5,6-dihydrotetraphene-7,12-

dione 17
B
oBn 8"° O oBn 8"° O
O“ HCI in THF (2 M), THF, rt O“

MOMO 86% OH O

16A 17

To a solution of 16A (0.51 g, 0.93 mmol) in THF (94 mL), 8 mL 33% aqueous HCI was
added and the reaction mixture was stirred for 7 h at room temperature. After completion of the
reaction, the reaction mixture was diluted with EtOAc (250 mL) and washed with saturated
NaHCO3z (50 mLx 3), brine (50 mL) and water. The organic layer was separated, dried over
anhydrous MgSO4 and concentrated under reduced pressure. The obtained crude product was
purified by flash column chromatography (EtOAc/Hexanes = 1:4) to afford 17 (0.40 g, 86%) as an
orange amorphous solid. Analytical data for 17: R = 0.5 (50% EtOAc in hexanes); *H NMR (400
MHz, CDCl3) &: 12.39 (s, 1H, OH at C8), 7.46-7.41 (m, 2H), 7.31-7.27 (m, 2H), 7.23-7.15 (m,
7H), 7.09 (d, J = 9.3 Hz, 1H, H10), 6.71 (s, 1H, H4), 6.67 (s, 1H, H2), 5.07 (s, 2H, benzyl CH»),
5.04 (s, 2H, benzyl CHy), 2.72 (s, 4H, CH. at C5 and C6), 2.30 (s, 3H, CHs at C3); 3C NMR (100
MHz, CDCls) 6: 188.5 (C=0), 182.6 (C=0), 156.7 (C8), 156.1, 151.1, 146.5, 142.5, 141.5, 139.9,
137.1, 136.6, 128.3, 128.2, 127.6, 127.3, 127.0, 126.8, 125.2, 124.2 (C10), 121.7, 121.4 (C4),
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117.9, 115.2, 113.0 (C2), 72.0 (benzyl CH2), 71.0 (benzyl CH>), 28.2 (C5), 21.9 (CHsz at C3), 19.7
(C6); HRMS (ESI): calcd for CasH270s" [M + H]*503.1858, found m/z 503.1863.

2.15 Synthesis of anhydrolandomycinone (1)

nO
OBn O O
Raney Ni (activated), EtsN, H, (10

O“ atm), RT 2:1 THF-MeOH.

One-pot aromatization and
OH O debenzylation, 70% OH O

17 Anhydrolandomycinone (1)

To a solution of 17 (94.5 mg, 0.19 mmol) in the MeOH (3 mL)/THF (6 mL), activated
Raney Ni (1.0 g) and EtsN (0.16 mL, 1.14 mmol) were added. After stirring under H> (10 atm) for
17 h, the reaction mixture was filtered through celite. The filtrate was concentrated under reduced
pressure for flash column chromatographic purification (EtOAc/DCM/hexanes = 0.2:0.8:1.5) to
afford desired anhydrolandomycinone (1) (42.0 mg, 70%).* *H NMR (400 MHz, CDCI3) &:
12.99 (s, 1H, OH), 12.49 (s, 1H, OH), 11.12 (s, 1H, OH), 8.33 (d, J = 8.4 Hz, 1H, ArH at B ring),
8.14 (d, J = 8.8 Hz, 1H, ArH at B ring), 7.34 (m, 2H, ArH at D ring), 7.28 (s, 1H, ArH at A ring),
7.17 (s, 1H, ArH at A ring), 2.50 (s, 3H, CHs at C3 of A ring); *3C NMR (100 MHz, CDCls) &:
190.9 (C=0), 186.2 (C=0), 159.0 (C1), 158.2 (C11), 155.1(C8), 142.0, 139.2, 138.3, 135.7, 131..6,
130.6, 130.4, 121.9, 121.7, 120.8, 120.1, 113.7, 111.3, 21.3 (CH3 at C3). The *H and *C
spectroscopic data are in full agreement with the reported data.’

2.16 Synthesis of B-ring unsaturated core analogue (2)

nO
OBn 8

BBr;, DCM
O“ —78 °C-RT

65%
OH O OH O

17 B-ring unsaturated core analogue (2)

To a stirred solution of 17 (20 mg, 0.04 mmol) in DCM (6 mL) was added BBr3 (1 M

solution in DCM, 0.1 mL, 0.1 mmol) at -78 °C. After stirring at -78 °C for 3 h and 30 mins at RT,
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the reaction was diluted with DCM (50 mL) and quenched with water (2 mL). The organic layer
was successively washed with water (25 mL), brine (25 mL) and dried over Mg2SOa. The crude
residue was purified by flash column chromatography (EtOAc/DCM/hexanes = 0.2:0.8:1.5) to
provide compound 2 (8.3 mg, 65%) as a brown solid. Analytical data for 2: *H NMR (400 MHz,
CDCls) &: 12.98 (s, 1H), 12.76 (s, 1H), 8.89 (s, 1H), 7.32 (d, J = 9.6 Hz, Ar-H at D-ring), 7.27 (d,
J =9.6 Hz, Ar-H at D-ring), 6.80 (s, 1H, Ar-H at A-ring), 6.69 (s, 1H, Ar-H at A-ring), 2.84-2.80
(m, 2H, CH> at B-ring), 2.72-2.69 (m, 2H, CH. at B-ring); *C NMR (100 MHz, CDCls) §: 187.0,
183.9, 161.3, 160.1, 155.1, 148.9, 143.2, 141.4, 140.7, 131.6, 130.5, 121.7, 119.8, 115.5, 112.1,
110.9, 77.2, 28.4, 21.7, 21.2. HRMS (ESI): calcd for C19H1505" [M + H]" 323.0919, found m/z
323.0914.

2.17 Synthesis of 1,11-Bis(benzyloxy)-8-hydroxy-3-methyltetraphene-7,12-dione 18

nO BnO
OBn % OBn O

i. DBU, 1,4-dioxane, 120 °C
O“ ii. HCl in THF (2 M), THF, rt O“

56% (2 steps)
MOMO O OH O
16A (from 16, please refer 2.13) 18

To a thick glass pressure reactor (150 mL) were charged with compound 16A (0.42 g, 0.77
mmol), 1,4-dioxane (38 mL) and DBU (1.70 mL, 11.39 mmol) at room temperature. After stirring
at 120 °C for 16 h, the reaction was cooled to room temperature. Then, the reaction mixture was
diluted with EtOAc (100 mL) and neutralized (pH = 7.0) by the addition of 0.5 N HCI. The mixture
was washed with water (50 mL x 2) and brine (50 mL). The organic layer was separated, dried
over anhydrous Na,SO4 and concentrated under reduced pressure. The crude product thus obtained
was used for the next reaction without purification.

To a solution of the above compound in THF (76 mL), 6.5 mL 33% aqueous HCI was
added (Final [HCI] is ~ 1 N) at room temperature. After stirring at room temperature for 8 h, the
reaction mixture was diluted with EtOAc (100 mL) and washed with saturated NaHCO3 (100 mLx
2), water (50 mL) and brine (50 mL). The organic layer was separated, dried over anhydrous

MgSOs, and concentrated under reduced pressure. The obtained crude product was purified by
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flash column chromatography (EtOAc/Hexanes = 1:9) to afford 18 (0.23 g, 56% over two steps)
as an orange amorphous solid. Analytical data for 18: R = 0.35 (20% EtOAc in hexanes); *H NMR
(400 MHz, CDCls) 6: 12.22 (s, 1H, OH at C8), 8.17 (d, J = 8.6 Hz, 1H, H5), 7.88 (d, J = 8.6 Hz,
1H, H6), 7.47 (d, J = 6.9 Hz, 2H), 7.42 (d, J = 7.1 Hz, 2H), 7.33 -7.27 (m, 3H), 7.25-7.22 (m, 2H),
7.17-7.08 (m, 4H), 6.78 (d, J = 1.0 Hz, 1H, H2), 5.18 (s, 2H, benzyl CH>), 5.11 (s, 2H, benzyl
CHy), 2.42 (s, 3H, CHs at C3); 13C NMR (100 MHz, CDCls) &: 188.2 (C=0), 185.7 (C=0), 156.4
(C8), 156.1, 150.0, 141.0, 139.2, 138.6, 137.2, 136.6, 131.8, 131.4, 128.5, 128.3, 127.7, 127.5,
127.2, 126.5, 125.3, 125.0, 123.2, 121.6, 120.2, 119.6, 116.0, 112.7, 72.2 (benzyl CH,), 71.1
(benzyl CH2), 22.2 (CH3 at C3); HRMS (ESI): calcd for C3sH250s" [M + H]*501.1702, found m/z
501.1704.

Scheme S1. Preparation of 4-O-Benzoyl-2,3,6-trideoxy-L-rhodinose Acetate 19

i. Ac,0, pyridine, DCM, 0 °C-RT
ii. HBr in HOAc, 0 °C-RT

OH iii. Zn, CuSQ,, acetate buffer ZnCl,, MeOH OMe
(@) —-10 °C, acetone 07 0 °C-RT, DCM
How ACOQ A0~ _2
(67% over 3 steps, ref 5) AcO (80%, ref 5)
L-Rhamnose 19A

ii. BZOH, PPhs, DEAD, | steps, ref 5)

i. Na, MeOH, DCM, RT | (68% over 2
THF, 0 °C-RT

i. 2N HCI, AcOH, THF, RT OMe

o OAc ii. Acy0, EtsN, DMAP, o 10% Pd/C, Hy, o OMe
DCM, RT THF, RT _

OBz OBz
19 (70% over 2 steps, ref 7)

0,
19D (78%, ref 6) 19C
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2.18 Synthesis of 3,4-Di-O-acetyl-1,5-anhydro-2,6-dideoxy-L-arabino-hex-1-enol 19A

i. AcoO, pyridine, DCM, 0 °C to rt
ii. HBrin HOAc, 0 °C to rt
OH iii. Zn, CuSO4 (aq)s NaOAc/HOAc buffer
HOWF -10 °C, acetone ACO@
HO OH 67% (3 steps) AcO
19A

To a solution of L-rhamnose (20.00 g, 121.95 mmol) in DCM (61 mL) and pyridine (61 mL),
was added Ac20 (57.59 mL, 609.76 mmol) at 0 °C. After stirring at room temperature for 5 h, the
reaction mixture was diluted with DCM (200 mL) and quenched with 5% aqueous HCI, washed
with water (100 mL), brine (100 mL), dried over MgSQOs4, and filtered. The filtrate was
concentrated to give the crude tetraacetate which was used in the next reaction without further
purification.

To a solution of the above tetra-acetate compound in DCM (244 mL), a solution of HBr in
acetic acid (33 wt%, 88 mL, 487.80 mmol) was added at O °C. After stirring at room temperature
for 2 h, the reaction mixture was quenched with ice cool saturated NaOH under ice bath, then
diluted with DCM (50 mL). The DCM solution was washed with water (100 mL), brine (100 mL),
dried over MgSOQg, and filtered. The filtrate was concentrated to give the crude glycal, which used
in the next step directly.

Sodium acetate/HOAc buffer solution (122 mL) was prepared by adding NaOAc (50 g,
609.75 mmol) to HOAc (40.65 mL, 707.31 mmol). To this buffer solution, activated zinc powder
(39.60 g, 609.75 mmol) and CuSOs solution (0.5 M in water, 24 mL) were added at -10 °C. The
solution was stirred until the blue color of the solution and bubbling disappeared. Then a solution
of the above obtained glycal in acetone (244 mL) was added at -10 °C and the reaction mixture
was stirred for 2 h at the same temperature. Then, it was filtered over celite, the filtrate was
concentrated under reduced pressure. The residual syrup was diluted with EtOAc (200 mL) and
washed with saturated NH4CI (100 mL x 2), brine (100 mL), dried over MgSQa, and filtered. The
filtrate was concentrated for flash column chromatographic purification (EtOAc/Hexanes = 1:7)
to afford 19A (26.9 g, 67% over 3 steps) as a colorless liquid.® Analytical data for 19A: Rs = 0.58
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(50% EtOAc in hexanes); 'H NMR (400 MHz, CDCls) &: 6.42 (dd, J = 6.1, 1.4 Hz, 1H, H1), 5.33
(dddd, J = 6.1, 3.0, 1.4, 0.5 Hz, 1H), 5.02 (dd, J = 8.2, 6.1 Hz, 1H), 4.77 (dd, J = 6.1, 3.0 Hz, 1H),
4.10 (qd, J = 7.3, 3.8 Hz, 1H), 2.07 (s, 3H, CH3sCO), 2.03 (s, 3H, CH3CO), 1.30 (d, J = 6.6 Hz, 3H,
H6).

2.19 Synthesis of Methyl-4-O-acetyl-2,3,6-trideoxy-L-erythro-hex-2-enopyranoside 19B

ZnCl, anhydrous, MeOH,

0 OMe
Acoy DCM, 0 °C to rt Aco@W

AcO 80%
19A

19B

To a solution of 19A (20.88 g, 97.56 mmol) in DCM (195 mL), MeOH (5.90 mL, 146.34
mmol) and ZnCl; (3.92 g, 29.27 mmol) were added at 0 °C. After stirring at room temperature for
3 h, the reaction was quenched with saturated NaHCOs. The organic layer was diluted with DCM
(50 mL) and washed with saturated NaHCO3 (50 mL), water (50 mL), brine (50 mL), dried over
MgSOs and filtered. The filtrate was concentrated for flash column chromatographic purification
(EtOAc/Hexanes = 1:9) to afford 19B (14.54 g, 80%) as a o/p-anomeric mixture.® Analytical data
for a-anomer 19B: Rr = 0.45 (20% EtOAc in hexanes); *H NMR (400 MHz, CDCls) §: 5.86-5.76
(m, 2H, H2 and H3), 5.06-5.02 (m, 1H, H1), 4.84 (s, 1H, H4), 3.93 (dg, J = 9.2, 6.3 Hz, 1H, H5),
3.42 (s, 3H, OCHs), 2.07 (s, 3H, CH3CO), 1.22 (d, J = 6.3 Hz, 3H, H6).

2.20 Synthesis of Methyl-4-O-benzoyl-2,3,6-trideoxy-L-erythro-hex-2-enopyranoside 19C

i. Na, MeOH, DCM, rt
ii. BzZOH, PPh3, DEAD, THF,

o OMe 0°Ctort o OMe
AcO _— —

68% (2 steps) OBz
19B 19C

To a solution of 19B (5.25 g, 28.23 mmol) in DCM (28 mL)/MeOH (11 mL), sodium was
added. After stirring at room temperature for 2 h, the reaction mixture was quenched with saturated
NH4Cl, then the mixture was diluted with DCM (100 mL) and washed with saturated NH4CI (50
mL x 2), water (50 mL), brine (50 mL), dried over MgSOs, and filtered. The filtrate was

concentrated to give the crude product for the next reaction.
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To a solution of the above obtain compound in THF (56 mL), benzoic acid (6.90 g, 56.46
mmol), PPhs (14.80 g, 56.46 mmol) and a solution of DEAD (9.80 g, 56.46 mmol, in THF 56 mL)
were added at 0 °C. After stirring at room temperature for 3 h, the solvent was removed under
reduced pressure and the resulting residue was suspended in EtO and stirred for 1 h. The
suspension was filtrated and the filtrate was concentrated under reduced pressure for flash column
chromatographic purification (EtOAc/Hexanes = 1:19) to afford 19C (4.75 g, 68% over two steps)
as a o/B-anomeric mixture. ® Analytical data for a-anomer 19C: Rs = 0.45 (20% EtOAc in hexanes);
'H NMR (400 MHz, CDCls) §: 8.08 (dd, J = 8.3, 1.2 Hz, 2H), 7.56 (td, J = 7.6, 1.2 Hz, 1H), 7.44
(t, J=8.0 Hz, 2H), 6.20 (dd, J = 10.0, 5.4 Hz, 1H, H2), 6.06 (dd, J = 10.0, 3.1 Hz, 1H, H3), 5.15
(dd, J=5.4, 2.5 Hz, 1H, H1), 4.98 (d, J = 3.0 Hz, 1H, H4), 4.33 (qd, J = 6.6, 2.5 Hz, 1H, H5), 3.47
(s, 3H, OCHs3), 1.32 (d, J = 6.6 Hz, 3H, H6).

2.21 Synthesis of Methyl-4-O-benzoyl-2,3,6-trideoxy-L-threo-hexopyranoside 36D

07" M 0% PiC, Hy, THE, 1t 0
— >
78%

19C 19D

To a solution of 19C (2.68 g, 10.81 mmol) in THF (22 mL), Pd (10% on charcoal, 0.13 g)
was added under nitrogen atmosphere. Then the H2 gas was purged into the reaction apparatus.
After stirring at room temperature for 12 h, it was filtered by celite. The filtrate was concentrated
under reduced pressure for flash column chromatographic purification (EtOAc/Hexanes = 1:19) to
afford 19D (2.10 g, 78%) as a o/p-anomeric mixture.” Analytical data for a-anomer 36D: R¢ = 0.35
(10% EtOAc in hexanes); *H NMR (400 MHz, CDCls) &: 8.11 (dd, J = 8.4, 1.6 Hz, 2H), 7.56 (td,
J=7.1,1.6Hz, 1H), 7.45 (t, J = 8.4 Hz, 2H), 5.05 (s, 1H, H1), 4.80 (d, J = 3.1 Hz, 1H, H4), 4.09
(qd, J = 6.4, 1.2 Hz, 1H, H5), 3.40 (s, 3H, OCH3), 2.15 (tdd, J = 13.7, 4.3, 2.8 Hz, 1H), 2.01 (it, J
=13.6, 4.0 Hz, 1H), 1.94-1.87 (m, 1H), 1.63-1.57 (m, 1H), 1.19 (d, J = 6.6 Hz, 3H, H6).

S25



2.22 Synthesis of 1-O-Acetyl-4-O-benzoyl-2,3,6-trideoxy-L-rhodinose 19

i. 2M HCI, AcOH, THF, rt
OMe

ii. Ac,0, EtzN, DMAP, DCM, rt OAc
?Qf =7
70% (2 steps)

OBz

19D 19

To asolution of 19D (1.49 g, 5.96 mmol) in THF (6 mL), AcOH (6 mL) in 2 M aqueous HCI
(6 mL) was added at 0 °C. After stirring at room temperature for 2 h, the reaction mixture was
quenched with saturated NaHCOs3, then the mixture was diluted with EtOAc (50 mL) and washed
with water (50 mL), brine (50 mL), dried over MgSOg, and filtered. The filtrate was concentrated
to give the crude hemiacetal compound which was used for the next step without further
purification.

To a solution of the above hemiacetal compound in DCM (30 mL), EtsN (1.32 mL, 9.54
mmol), Ac20 (0.73 mL, 7.75 mmol) and DMAP (0.15 g, 1.19 mmol) were added at 0 °C. After
stirring at room temperature for 1 h, the reaction mixture was diluted with DCM (15 mL) and
washed with saturated NH4CI (50 mL x 2), water (50 mL), brine (50 mL), dried over MgSOs, and
filtered. The filtrate was concentrated for flash column chromatographic purification
(EtOAc/Hexanes = 1:9) to afford 19 (1.16 g, 70% over two steps) a o/B-anomeric mixture.®
Analytical data for a-anomer 19: Rs = 0.25 (16% EtOAc in hexanes); *H NMR (400 MHz, CDCls)
5:8.10 (t, J=8.0 Hz, 2H), 7.58 (t, J = 7.4 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 6.24 (s, 1H, H1), 5.11
(s, 1H, H4), 4.21 (q, J = 6.4 Hz, 1H, H5), 2.18-2.10 (m, 5H), 2.06-1.99 (m, 1H), 1.69-1.63 (m,
1H), 1.19 (d, J = 6.4 Hz, 3H, H6).
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Scheme S2. Synthesis of 1,4-Di-O-acetyl-3-O-tert-butyldimethylsilyl-2,6-dideoxy-2-iodo-f-D-
glucopyranoside 22 and 1,4-Di-O-acetyl-2,6-dideoxy-2-iodo-f#-D-glucopyranoside 20

OH i. TsCl, py:DCM = 1:1, rt OTs  Nal, NaHCOs, I
ii. TBSCI, imidazole, DMF, rt o
HO o) - HO/&& DMF, 807C Ho/é&
HO — TBSO = TBSO =
D-Glucal (23) 23A (43%; 2 steps) 23B (67%)

i. Ac,0, Et;N, DMAP, DCM, rt
ii. BusSnH, AIBN, toluene, 80 °C

| NIS, AcOH,
0 0] toluene, 150 °C 0
AcO OA AcO ' AcO
TBSO&TV ¢+ TBSO - TBSON -

OAG ref 8,9
22 (58%) 23D (28%) 23C (82%; 2 steps)

HF-pyridine,
ref 8 pyridine,
THF, 60 °C

AcO O A
TR onc

|
20 (78%)

ref 7

2.23 Synthesis of 3-O-tert-Butyldimethylsilyl-6-iodo-D-glucal 23B

i. TsCl, py:DCM = 1:1, rt

OH OTs Nal, NaHCOs, [
ii. TBSCI, imidazole, DMF, rt DMF, 80 °C
HO 0 > HO Q — " Ho 0
HO = 43% (2 steps) TBSO = 67% TBSO =

23 23A 23B

To a solution of D-glucal 23° (3.83 g, 26.23 mmol) in DCM (13 mL), pyridine (13 mL) and
TsCl (5.98 g, 31.48 mmol) were added at 0 °C. After stirring at room temperature for 1 h, the
reaction mixture was diluted with DCM (15 mL), washed with water (30 mL), dried over MgSOsa,
and filtered. The filtrate was concentrated to give the crude tosyl compound which was used in the
next step directly.
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To a solution of the above obtained tosyl compound in DMF (26 mL), imidazole (3.92 g,
57.71 mmol) and TBSCI (4.33 g, 28.86 mmol) were added. After stirring at room temperature for
1.5 h, the reaction mixture was quenched with 5% aqueous HCI, then the reaction mixture was
diluted with EtOAc (90 mL). The organic layer was separated and washed with water (100 mL x
3), brine (100 mL), dried over MgSOQa, and filtered. The filtrate was concentrated under reduced
pressure for flash column chromatographic purification (EtOAc/Hexanes = 1:6) to afford known
23A (4.05 g, 43% over two steps) as a colorless liquid.°

To asolution of 23A (2.92 g, 8.07 mmol) in DMF (27 mL), NaHCOs3 ) (2.03 g, 24.20 mmol)
and Nal (6.05 g, 40.30 mmol) were added. After stirring at 80 °C for 16 h, water (50 mL) was
poured into the reaction mixture followed by dilution with DCM (100 mL). The organic layer was
separated and washed with water (50 mL x 4), brine (50 mL), dried over MgSO4 and concentrated
for flash column chromatographic purification (EtOAc/Hexanes = 1:13) to afford 23B (2.0 g, 67%)
as a colorless liquid. Analytical data for 23B: Rt = 0.57 (20% EtOAc in hexanes); *H NMR (400
MHz, CDCls) &: 6.29 (d, J = 6.0 Hz, 1H, H1), 4.67 (dd, J = 6.1, 2.0 Hz, 1H), 4.24 (d, J = 6.0 Hz,
1H), 3.73 - 3.63 (m, 2H), 3.59 — 3.48 (m, 2H), 2.31 (d, J = 4.1 Hz, 1H), 0.90 (s, 9H, CHs of TBS),
0.11 (s, 6H, CHs of TBS); *C NMR (100 MHz, CDCls) 5: 143.0 (C1), 103.7 (C2), 76.1, 72.9, 69.6,
25.8,18.1,6.0 (C6), -4.4, -4.5. HRMS (ESI): calcd for C12H23INaOsSi* [M + Na]* 393.0359, found
m/z 393.0355.

2.24 Synthesis of 4-O-Acetyl-3-O-tert-butyldimethylsilyl-6-deoxy-D-glucal 23C

i. Ac,0, EtzN, DMAP, DCM, rt

I
ii. BusSnH, AIBN, toluene, 80 °C
HO 0 Aco/ii
TBSO = TBSO =

23C (82%; 2 steps)

23B

To a solution of 23B (2.68 g, 7.24 mmol) in DCM (36 mL), EtsN (1.60 mL, 11.58 mmol),
Ac20 (0.89 mL, 9.41 mmol) and DMAP (0.18 g, 1.45 mmol) were added at 0 °C. After stirring at
room temperature for 1.5 h, the reaction mixture was diluted with DCM (20 mL) and washed with

saturated NH4Cl (50 mL x 2), water (50 mL) and brine (50 mL). The organic layer was separated,
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dried over MgSO4 and concentrated under reduced pressure to obtain the crude acetate, which was

used in the next reaction without further purification.

To a solution of the above obtained acetate in toluene (72 mL), BusSnH (7.68 mL, 28.96
mmol) and AIBN (0.36 g, 2.17 mmol) were added, then the reaction mixture was purged with N>
(3 times). The deoxygenated mixture was stirred at 80 °C for 2 h, then the reaction mixture was
cooled down to room temperature. The reaction was concentrated for flash column
chromatographic purification (DCM/Hexanes = 1:4) to afford 23C (1.70 g, 82% over two steps)
as a colorless liquid.'* Analytical data for 23C: Rs = 0.33 (50% DCM in hexanes); *H NMR (400
MHz, CDCls) 6: 6.27 (dd, J = 6.2, 1.2 Hz, 1H, H1), 4.88 (dd, J = 8.2, 6.2 Hz, 1H, H4), 4.64 (dd, J
=6.2, 2.8 Hz, 1H, H2), 4.23 (ddd, J = 6.0, 2.3, 1.4 Hz, 1H, H3), 3.98 (dd, J = 8.0, 6.7 Hz, 1H, H5),
2.06 (s, 3H, CH3CO), 1.26 (d, J = 6.6 Hz, 3H, H6), 0.85 (s, 9H, CHs of TBS), 0.05 (s, 3H, CH3z of
TBS), 0.04 (s, 3H, CH3 of TBS); **C NMR (100 MHz, CDCls) &: 169.7, 143.4 (C1), 103.2 (C2),
74.9 (C4), 72.5 (C5), 66.7 (C3), 25.5, 21.0, 17.8, 16.7 (C6), -4.6, -5.0.

2.25 Synthesis of 1,4-Di-O-acetyl--3-O-tert-butyldimethylsilyl-2,6-dideoxy-2-iodo-f-D-
glucopyranoside 22

|
ACO@ NIS, AcOH, toluene, 150 °C AcO 0 AcO °
TBSO = >~  TBSO OAc + TBSO

' OAc

23C 22 (58%) 23D (28%)

To a solution of 39 (2.00 g, 6.98 mmol) in toluene (70 mL), AcOH (1.6 mL, 27.93 mmol)
and NIS (4.71 g, 20.95 mmol) were added and the reaction was refluxed for 15 min. Then diluted
with EtOAc (100 mL) and washed with saturated Na>S>03 (200 mL x 2) and brine (200 mL). the
organic layer was separated, dried over MgSOs, and concentrated under reduced pressure for flash
column chromatographic purification (EtOAc/Hexanes = 1:19) to afford 22 (1.90 g, 58%) and 23D
(0.92 g, 28%) as a pale yellow liquid.1° Analytical data for 22: Rt = 0.50 (20% EtOAcC in hexanes);
'H NMR (400 MHz, CDCls) §: 5.81 (d, J = 9.5 Hz, 1H, H1), 4.70 (dd, J = 9.7, 8.5 Hz, 1H, H4),

3.95 (dd, J = 10.0, 8.5 Hz, 1H, H3), 3.86 (t, J = 9.7 Hz, 1H, H2), 3.55 (ddd, J = 9.7, 6.4, 3.3 Hz,
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1H, H5), 2.12 (s, 3H, CH3CO), 2.08 (s, 3H, CH3CO), 1.16 (d, J = 6.2 Hz, 3H, H6), 0.88 (s, 9H),
0.26 (s, 3H), 0.03 (s, 3H); *C NMR (100 MHz, CDCls) é: 169.7, 168.8, 94.0 (C1), 76.5 (C4), 76.1
(C5), 71.2 (C3), 33.7 (C2), 26.1, 21.5, 20.8, 18.2, 17.5 (C6), -3.0, -3.5; Analytical data for 23D: Rt
= 0.45 (20% EtOAc in hexanes); *H NMR (400 MHz, CDCls) &: 6.34 (d, J = 1.5 Hz, 1H, H1),
5.03 (t, J=9.2 Hz, 1H, H4), 4.25 (dd, J = 4.2, 1.6 Hz, 1H, H2), 3.91 (dq, J = 9.6, 6.3 Hz, 1H, H5),
3.26 (dd, J=8.8, 4.3 Hz, 1H, H3), 2.12 (s, 3H, CH3CO), 2.07 (s, 3H, CH3CO), 1.21 (d, J = 6.3 Hz,
3H, H6), 0.90 (s, 9H, CHz of TBS), 0.09 (s, 3H, CHz of TBS), 0.07 (s, 3H, CHz of TBS).

2.26 Synthesis of 1,4-Di-O-acetyl-2,6-dideoxy-2-iodo-g-D-glucopyranoside 20

ACO%OAC HF-pyridine, pyidine AcOﬂ/OA
TBSO | THF, 60 °C HO ¢

7 o
22 8% 20

A PTFE flask was charged with 22 (1.36 g, 2.88 mmol), then THF (36 mL), pyridine (26 mL),
HF-pyridine (4.08 mL, 28.80 mmol) were added. After stirring at 60 °C for 8 h, the reaction
mixture was diluted with EtOAc (120 mL). The organic layer was washed with saturated NaHCOs
(150 mL), water (50 mL), brine (50 mL), dried over MgSOs, and filtered. The filtrate was
concentrated under reduced pressure for flash column chromatographic purification
(EtOAc/Hexanes = 1:3) to afford 20 (0.81 g, 78%) as a white solid.'® Analytical data for 20: R =
0.47 (50% EtOAc in hexanes); *H NMR (400 MHz, CDCls) §: 5.80 (d, J = 9.3 Hz, 1H, H1), 4.65
(t, J=9.3 Hz, 1H, H4), 3.91 (t, J = 9.6 Hz, 1H, H2), 3.81 (t, J = 8.8 Hz, 1H, H3), 3.65 (dqg, J =
12.3, 6.1 Hz, 1H, H5), 3.10 (s, 1H, OH at C3), 2.13 (s, 3H, CH3CO), 2.10 (s, 3H, CH3CO), 1.21
(d, J = 6.2 Hz, 3H, H6); 1*C NMR (100 MHz, CDCls) &: 170.7, 168.9, 93.7 (C1), 75.9 (C3), 75.3
(C4), 71.1 (C5), 33.1 (C2), 20.9, 20.7, 17.2 (C¥6).

2.27 Synthesis of 3-O-Acetyl-6-iodo-D-glucal 25

OH | 1sCl, py:DCM=1:1, it OTs  Nal, NaHCO;, I
Hoﬁ ii. AcCl, -40 °C Hoﬁ DMF, 80°C _ .o o
HO—== 45% (2 steps) ACOI = 66% ACO—=

23 24 25
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To a solution of D-glucal 23 (4.74 g, 32.43 mmol) in DCM (32 mL), pyridine (32 mL) and
TsClI (9.28 g, 48.65 mmol) were added at O °C. After stirring at room temperature for 1 h, the
solvents were evaporated under reduced pressure and the residue was dissolved in DCM (120 mL)
and washed with water (60 mL), and brine (50 mL). The organic layer was separated, dried over
anhydrous MgSOa, and concentrated under reduced pressure to afford the crude tosyl compound
which was used for the next reaction without further purification.

To a solution of the above obtained tosyl compound in DCM (65 mL)/pyridine (20 mL), a
solution of AcCl (1.38 mL, 19.46 mmol in 6 mL DCM) was added at -40 °C and the reaction
mixture was stirred for 2 h at -40 °C. The reaction mixture was diluted with DCM (120 mL) and
washed with aqueous CuSO4 (50 mL x 4), water (50 mL), brine (50 mL), dried over anhydrous
MgSOQg4, and concentrated under reduced pressure. The crude product was purified by flash column
chromatography (EtOAc/Hexanes = 1:4) to afford the acyl 24 (4.03 g, 45% over two steps) as a
colorless liquid. This acyl 24 compound was used for the next reaction without further
characterization.'2

To a solution of 24 (2.53 g, 7.38 mmol) in DMF (30 mL), NaHCOz3 (2.29 g, 27.26 mmol)
and Nal (6.81 g, 45.45 mmol) were added at room temperature. After stirring at 80 °C for 15 h,
the mixture was cooled to room temperature, diluted with DCM (150 mL) and washed successively
with water (50 mL x 4) and brine (50 mL). The organic layer was separated, dried over anhydrous
MgSO4 and concentrated under reduced pressure. The crude product was purified by flash column
chromatography (EtOAc/Hexanes = 1:6) to afford 25 (1.79 g, 66%) as a colorless liquid. Analytical
data for 25: Rt = 0.35 (33% EtOAc in hexanes); *H NMR (400 MHz, CDCls) §: 6.47 (dd, J = 6.1,
1.5 Hz, 1H, H1), 5.27 (ddd, J = 6.6, 2.4, 1.7 Hz, 1H, H3), 4.74 (dd, J = 6.1, 2.5 Hz, 1H, H2), 3.85
(ddd, J=8.4, 6.6, 3.2 Hz, 1H, H4), 3.62-3.53 (m, 3H, H5 and H6), 3.45 (d, J = 3.3 Hz, 1H, OH at
C4), 2.14 (s, 3H, CH3CO); 3C NMR (100 MHz, CDCl3) §: 172.9 (C=0), 146.1 (C1), 99.2 (C2),
76.1 (C5), 73.3 (C4), 71.1 (C3), 21.2 (CH3CO), 5.8 (C6); HRMS (ESI): calcd for CgH10l04" [M +
H]*296.9618, found m/z 296.9611.
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2.28 Synthesis of 3-O-Acetyl-6-iodo-4-O-tert-butyldimethylsilyl-D-glucal 25A

l |
0 TBSCI, imidazole, DMF, rt o
HO = TBSO
AcO = AcO —

82%
25 25A

To a solution of 25 (1.94 g, 6.51 mmol) in DMF (13 mL), imidazole (2.22 g, 32.60 mmol)
and TBSCI (2.45 g, 16.28 mmol) were added at room temperature and the reaction mixture was
stirred for 10 h at the same temperature. The reaction mixture was diluted with EtOAc (100 mL)
and washed with water (45 mL x 3) and brine (45 mL). The organic layer was separated, dried
over anhydrous MgSQg, and concentrated under reduced pressure. The obtained crude product was
purified by flash column chromatography (EtOAc/Hexanes = 1:9) to afford 25A (2.19 g, 82%) as
a colorless liquid. Analytical data for 25A: Rf = 0.60 (20% EtOAc in hexanes); *H NMR (400
MHz, CDCls) &: 6.39(d, J = 5.9 Hz, 1H, H1), 5.15 (d, J = 5.4 Hz, 1H, H3), 4.77 (d, J = 3.5 Hz,
1H, H2), 3.96 (t, J = 7.4 Hz, 1H, H4), 3.56-3.51 (m, 2H, H6), 3.47-3.42 (m, 1H, H5), 2.08 (s, 3H,
CH3CO), 0.87 (s, 9H, CH3of TBS x 3), 0.20 (s, 3H, CHs of TBS), 0.11 (s, 3H, CHsz of TBS); *°C
NMR (100 MHz, CDClIs) 6: 170.6 (C=0), 145.1 (C1), 99.5 (C2), 76.4 (C5), 72.7 (C4), 70.5 (C3),
25.7, 21.3 (CHsCO), 18.1 [C(CH?3)3], 6.6 (C6), -4.4 (CHs of TBS), -4.5 (CHs of TBS); HRMS
(ESI): calcd for C14H251NaO4Si™ [M + Na]* 435.0464, found m/z 435.0466.

2.29 Synthesis of 3-O-Acetyl-6-iodo-4-O-tert-butyldimethylsilyl-2,6-dideoxy-D-
glucopyranosyl Acetate 21

I I
TBSO 0 AcOH, Ac,0, HBr (cat.), DCM, 0 °C to rt - TBSO&
AcO = AcO OAc

81%
25A 21

To a solution of 25A (1.33 g, 3.23 mmol) in DCM (6.46 mL), AcOH (1.85 mL, 32.25
mmol) and Ac20 (3.04 mL, 32.25 mmol) were added at 0 °C. After that, HBr (45% v/v in AcOH,
46.7 uL, 0.26 mmol) was added slowly into the reaction mixture at the same temperature. Reaction
temperature was raised to room temperature and stirred for 10 h. NaOAc (0.4 g) was added to

quench the reaction. The reaction mixture was diluted with DCM (50 mL) and washed with 5%
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aqueous NaOH (30 mL x 2), water (30 mL) and brine (30 mL), dried over anhydrous MgSOs, and
concentrated under reduced pressure. The crude product was purified by flash column
chromatography (EtOAc/Hexanes = 1:16) to afford 21 (1.11 g, 81%) as a 3:1 o/ anomeric
mixture. Analytical data for a-anomer 21: Rt = 0.30 (11% EtOAc in hexanes); *H NMR (400 MHz,
CDCls) &: 6.22-6.19 (m, 1H, H1), 5.06 (ddt, J=11.1, 8.6, 5.5 Hz,1H, H3), 3.67-3.61 (m, 1H, H4),
3.55-3.47 (m, 1H, H6), 3.42-3.33 (m, 2H, H5 and H6), 2.34-2.29 (m, 1H, H2), 2.13 (s, 3H,
CH3CO0), 2.08 (s, 3H, CH3CO), 1.79-1.70 (m, 1H, H2), 0.88 (s, 9H, CH3 of TBS), 0.20 (s, 3H, CH3
of TBS), 0.13 (s, 3H, CH3 of TBS); *C NMR (100 MHz, CDCls) §: 169.9 (C=0), 169.1 (C=0),
90.8 (C1), 73.1 (C4), 72.3 (C5), 71.6 (C3), 33.6 (C2), 25.7 , 21.3 (CH3CO), 21.0 (CHsCO), 18.1
[C(CHa3)3], 8.9 (C6), -4.2 (CH3 of TBS), -4.3 (CHs of TBS); HRMS (ESI): calcd for
C16H20INaO6Si™ [M + Na]* 495.0676, found m/z 495.0669.

2.30 Synthesis of Anhydrolandomycinonyl g-Olivoside 26

nO
OBn 8
KHMDS
4 AMS, —20°C
18-Crown-6, THF
18 (0.7 equiv) > OB (B)nO
n
O- O O
Phenolate intermediate

= ()
|
0 TMSI, 0°C,DCM  |TBSO
TBSO —_— Ac
AcO

A
| TBSO&&O 0
0 AcO
O [——
OAc I

26 (68% from 18)
21 (1 equiv) a-iodide intermediate

To asolution of donor 21 (310.20 mg, 0.66 mmol) in DCM (7 mL), TMSI (124.53 1L, 0.88
mmol) was added at 0 °C. After stirring at 0 °C for 0.5 h, the solvent was evaporated under reduced
pressure. The residue was coevaporated with toluene (x 3) at temperature < 35 °C under N>
atmosphere to afford the glycosyl iodide, which was further dried under vacuo for about 2 min.

To a separate two-necked flask was charged with landomycinone acceptor 18 (255.3 mg,
0.51 mmol), 18-crown-6-ether (134.80 mg, 0.51 mmol) and 4A MS (776 mg). The mixture was
dried under high reduced pressure for 1 h, then THF (5 mL) was added, and the mixture was stirred
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at room temperature for 20 minutes. After that, the reaction mixture was cooled at -20 °C and 0.7
M of KHMDS in toluene (0.73 mL, 0.51 mmol) was added slowly. After stirring for 10 minutes
at -20 °C, a solution of the glycosyl donor 21 in THF (5 mL) was added slowly. After stirring at -
20 °C for 1.5 h, the reaction mixture was filtrated and the filtrate was diluted with EtOAc (50 mL)
and washed with saturated Na>S203 (30 mL), brine (30 mL), dried over anhydrous MgSQOs, and
concentrated under reduced pressure. The crude product was purified by flash column
chromatography (Elution: EtOAc/DCM/hexanes = 0.4/3/6.6) to afford 26 (311.02 mg, 68%) as a
yellow amorphous solid. Analytical data for 26: R¢= 0.26 (EtOAc : DCM : hexanes = 0.6 : 3: 6.4);
[o]0?® = —9.88 (¢ 0.005, CDCls); *H NMR (400 MHz, CDCls) : 8.09 (d, J = 8.5 Hz, 1H, H6), 7.85
(d, J=8.7 Hz, 1H, H5), 7.56 (d, J = 9.2 Hz, 1H), 7.43 (d, J = 7.1 Hz, 4H), 7.32-7.20 (m, 5H), 7.15-
7.11 (m, 1H), 7.08-7.03 (m, 2H), 6.71 (d, J = 1.0 Hz, 1H, H2), 5.18-5.07 (m, 5H, H1’ and benzyl
CHy), 4.92 (ddd, J = 11.5, 8.6, 5.3 Hz, 1H, H3'), 3.64-3.57 (m, 2H, H4’ and H6'), 3.31-3.19 (m,
2H, H5' and H6"), 2.91 (ddd, J=12.5, 5.2, 2.1 Hz, 1H, H2"), 2.38 (s, 3H, CHz at C3), 2.12 (s, 3H,
CH3CO), 1.96 (ddd, J=16.2, 10.9, 7.3 Hz, 1H, H2"), 0.87 (s, 9H, CHz of TBS), 0.17 (s, 3H, CH3
of TBS), 0.12 (s, 3H, CHs of TBS); 1*C NMR (100 MHz, CDCls) &: 186.5 (C=0), 182.1 (C=0),
170.0 (C=0), 155.6, 152.2, 149.5, 140.2, 137.8, 137.7, 137.4, 136.3, 132.6, 131.5 (C5), 128.4,
128.3, 127.7, 127.3, 127.1, 126.6, 126.4, 124.9, 122.1, 120.1 (C6), 119.9, 119.0, 112.4 (C2), 99.5
(C1"), 75.7 (C5"), 73.4 (C3"), 73.2 (C4"), 71.2 (benzyl CH>), 70.8 (benzyl CHy), 35.9, (C2') 25.7
(CHsof TBS), 22.1 (CH3 at C3), 21.4 (CH3CO), 18.0 [C(CH?3)3], 6.9 (C6"), —4.1 (CHs of TBS), —
4.3 (CHs of TBS); HRMS (ESI): calcd for Ca7Hs0lO9Si* [M + H]*913.2269, found m/z 913.2273.

2.31 Synthesis of Anhydrolandomycinonyl g-Olivoside Acceptor 27

0
oBn 8" O osn 8" O
| O“ TBAF, THF, -20 °C O“
|
ACO (@] (@] HOO e} e}

Ac
26 27

To a solution of 26 (121.41 mg, 0.13 mmol) in THF (2.6 mL), TBAF (1 M in THF, 0.16

mL, 0.16 mmol) was added at -20 °C. After stirring at —20 °C for 1 h, the reaction mixture was
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diluted with EtOAc (50 mL) and washed with saturated NH4CI (20 mL), water (20 mL), brine (20
mL), dried over anhydrous MgSO4 and concentrated under reduced pressure. The crude product
was purified by flash column chromatography (EtOAc/DCM/hexanes = 0.4:1:1) to afford 27 (70.0
mg, 65%) as a yellow amorphous solid. Analytical data for 27: Rt = 0.33 (EtOAc/DCM/ hexanes
= 0.4:1:1, run for three times); [«]p® = -8.23 (¢ 0.005, CDCIl3); *H NMR (400 MHz, CDCls) &:
8.07 (d, J = 8.6 Hz, 1H, H6), 7.85 (d, J = 8.6 Hz, 1H, H5), 7.58 (d, J = 7.4 Hz, 1H), 7.43 (d, J =
7.4 Hz, 4H), 7.33-7.20 (m, 5H), 7.13 (t, J = 7.3 Hz, 1H), 7.06 (d, J = 7.4 Hz, 2H), 6.71 (s, 1H, H2),
5.17-5.05 (m, 5H, H1’ and benzyl CH>), 4.98 (ddd, J=11.8, 9.0, 5.3 Hz, 1H, H3'), 3.65 (dd, J =
10.6, 2.2 Hz, 1H, H6'), 3.51(td, J = 9.0, 3.7 Hz, 1H, H4"), 3.34 (dd, J = 10.5, 7.8 Hz, 1H, H6),
3.23 (td, J=9.2, 2.0 Hz, 1H, H5'), 2.94-2.86 (m, 2H, OH at C4' and H2"), 2.39 (s, 3H, CH3 at C3),
2.16 (s, 3H, CH3CO), 2.08 (dt, J=12.1, 9.8 Hz, 1H, H2") ; *C NMR (100 MHz, CDCls) §: 186.4
(C=0), 182.3 (C=0), 172.1 (C=0), 155.6, 152.4, 149.3, 140.4, 137.82, 137.79, 137.4, 136.3,
132.5,131.5(C5), 128.4,128.3,127.7,127.5,127.4,127.2,127.1, 126.4, 125.2, 121.9 (C6), 120.1,
119.9, 119.0, 112.4 (C2), 100.1 (C1"), 75.5 (C5"), 73.8 (C3'), 73.7 (C4"), 71.2 (benzyl CH>), 70.8
(benzyl CHy), 35.8 (C2’), 22.1 (CH3z at C3), 21.1 (CH3CO), 6.1 (C6'); HRMS (ESI): calcd for
Ca1HssINaOg* [M + Na]*821.1223, found m/z 821.1233.

2.32 Synthesis of a-Rhodinosyl-(1,3)-olivosyl Acetate 28

o TBSOTF, 4A Ms Aco/m/OA
NOAC ACO&OWOAC DCM, -60 °C 0 ’
+ HO ' I
OBz | > @7‘
92%

19 20 OBz 28

To asolution of acceptor 20 (356.90 mg, 1.00 mmol) and donor 19 (446.00 mg, 1.60 mmol)
in anhydrous DCM (20 mL), 4A MS (1.5 g) was added at room temperature and the mixture was
stirred for 20 minutes at the same temperature. The reaction mixture was cooled to -60 °C and
TBSOT( (46 uL, 0.20 mmol) was added dropwise. After stirring at -60 °C for 1.5 h, the reaction
mixture was quenched with EtsN and then filtrated. The filtrate was concentrated under reduced
pressure and the crude product was purified by flash column chromatography (EtOAc/Hexanes =
1:7) to afford 28 (530.0 mg, 92%) as a colorless liquid. Analytical data for 28: Rf = 0.25 (20%
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EtOAc in hexanes); *H NMR (400 MHz, CDCls) : 8.09 (d, J = 7.3 Hz, 2H), 7.56 (t, J = 7.4 Hz,
1H), 7.44 (t, J = 7.7 Hz, 2H), 5.83 (d, J = 9.2 Hz, 1H, H1), 5.13 (s, 1H, H1’), 5.02 (s, 1H, H4"),
481 (t,J=9.2 Hz, 1H, H4), 4.15-4.06 (m, 1H, H5"), 3.99-3.84 (m, 2H, H2 and H3), 3.60 (dg, J =
9.7, 6.2 Hz, 1H, H5), 2.15 (s, 3H, CH3CO), 2.11 (s, 3H, CH3CO), 2.06-1.87 (m, 4H, H2' and H3'),
1.21 (d, J=6.2 Hz, 3H, H6), 1.12 (d, J = 6.5 Hz, 3H, H6'); 13C NMR (100 MHz, CDCl3) &: 170.0
(C=0), 168.9 (C=0), 166.1, 133.0, 130.4, 129.6, 128.4, 100.2 (C1’), 94.0 (C1), 84.1 (C3), 74.8
(C4), 71.3 (C5), 70.0 (C4"), 66.8 (C5'), 30.8 (C2), 25.1 (C2"), 22.5 (C3'), 21.4 (CH3CO), 20.8
(CH3CO), 17.3 (C6), 17.0 (C6'); HRMS (ESI): calcd for C23H29INaOg™ [M + Na]* 599.0754, found
m/z 599.0749.

2.33 Synthesis of a-Rhodinosyl-(1,3)-olivosyl N-Phenyltrifluoroacetimidate 29
AcOﬁOWOAc 1. NoH4H,0, MeOH:DCM= 1:1, rt Acomo CF
o) | 2. F3CC(=NPh)CI, Cs,CO3, DCM, rt o | °
NPh
?Q% 72% (2 steps) ?Q%

OBz OBz
28 29

To a solution of 28 (530 mg, 0.92 mmol) in MeOH (5 mL)/DCM (5 mL), N2H4-H20 (0.18
mL) was added at room temperature. After stirring at room temperature for 2 h, the reaction
mixture was diluted with DCM (100 mL) and washed with water (20 mL), dried over anhydrous
MgSOQg4, and concentrated under reduced pressure. The crude product was purified by flash column
chromatography (EtOAc/Hexanes = 1:4) to afford a hemiacetal intermediate which was dissolved
in DCM (6 mL), then Cs,COs3 (779.36 mg, 2.39 mmol) and N-phenyl-2,2,2-trifluoroacetimidoyl
chloride (301.15 pL, 1.89 mmol) were added to it at 0 °C. After stirring at room temperature for 2
h, the reaction mixture was filtered over celite. The filtrate was concentrated under reduced
pressure and the crude product was purified by flash column chromatography (pH = 7.0,
EtOAc/Hexanes = 1:13) to afford 29 (466.82 mg, 72% over two steps) as a mixture of o/p-isomer.
As compound 29 was an unstable donor, it was used for the glycosylation immediately without

characterization.
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2.34 Assembly of Protected Landomycin Q 30

BnO
OBn O (0]
O ACOOﬁSMO CFsy
+ |
| o NPh
HOﬁ 0B
AcO o o z

29 B
oBn &"°
27
TBSOTF (0.3 equiv.), ACO 0 Oéow
o (@] o 0
4 AMS, DCM, —55 °C AcO

O
85%
OBz 30

A flame dried two-necked round bottom flask was charged with acceptor 27 (78.4 mg, 0.09
mmol), trifluoroacetimidate donor 29 (109.40 mg, 0.16 mmol) and 4A MS (550 mg). The mixture
was dried under reduced pressure for 1 h. DCM (5.5 mL) was added to it and stirred for 20 minutes
at room temperature. Then, the reaction mixture was cooled at -55 °C and TBSOTf (7.6 uL, 0.03
mmol) was added slowly. After stirring for 7 h at -55 °C, the reaction was quenched with EtsN and
filtrated to remove 4A MS. The filtrate was concentrated under reduced pressure and the crude
product was purified by flash column chromatography (EtOAc/DCM/hexanes = 0.2:0.8:1) to
afford 30 (109.20 mg, 85%) as a yellow amorphous solid. Analytical data for 30 : Rf = 0.28
(EtOAc/DCM/hexanes = 0.2:0.8:1); [«]o® = —14.71 (c 0.005, CDCls); 'H NMR (600 MHz,
CDCls) 3: 8.12-8.06 (m, 3H), 7.86 (d, J = 8.6 Hz, 1H), 7.59-7.53 (m, 2H), 7.48-7.41 (m, 6H), 7.30
(t, = 7.4 Hz, 1H), 7.25 (d, J = 7.6 Hz, 1H), 7.24-7.20 (m, 2H), 7.13 (t, J = 7.3 Hz, 1H), 7.07 (t, J
= 7.4 Hz, 2H), 6.71 (s, 1H, H2), 5.25-5.20 (m, 1H, H3"), 5.17-5.02 (m, 7H, H1’, H1"”, H4", and
benzyl CH>), 4.81-4.75 (m, 2H, H1"” and H4"), 4.15-4.10 (m, 1H, H5"), 3.88-3.80 (m, 3H, H6’ and
H2"), 3.74 (t, J = 8.7 Hz, 1H, H4"), 3.59 (dd, J = 10.5, 6.8 Hz, 1H), 3.48-3.42 (m, 1H, H5"), 3.39
(dd, J = 10.7, 4.3 Hz, 1H), 2.86 (dd, J = 12.1, 4.5 Hz, 1H, H2'), 2.39 (s, 3H, CHz at C3), 2.12 (s,
6H, CH3CO), 2.09-1.89 (m, 5H, H2', H2", and H3"), 1.24 (d, J = 6.0 Hz, 3H, H6"), 1.12 (d, J =
6.4 Hz, 3H, H6™); 3C NMR (150 MHz, CDCls) §: 186.4 (C=0), 182.1 (C=0), 170.0 (C=0), 169.7
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(C=0), 166.1 (C=0), 155.7, 152.3, 149.4, 140.3, 137.8, 137.7, 137.4, 136.3, 133.0, 132.6, 131.5,
130.4, 129.6, 128.4, 128.35, 128.32, 127.7, 127.36, 127.34, 127.1, 126.9, 126.4, 125.1, 122.0,
120.1, 119.9, 119.0, 112.4 (C2), 101.6 (C1"), 100.3 (C1™), 99.6 (C1"), 84.5, 78.9 (C4"), 75.2 (C4"),
74.2, 71.2 (benzyl CHy), 70.8 (benzyl CHy), 70.4 (C5"), 70.1 (C4™), 69.9 (C3'), 66.8 (C5™), 35.7
(C2"), 33.8 (C2"), 25.2, 22.5, 22.1 (CHs at C3), 21.39 (CH3CO), 21.34 (CH3CO), 17.5 (C6"), 17.0
(C6"), 7.6 (C6'); HRMS (ESI): calcd for CsoHenl2016* [M + H]* 1315.2049, found m/z 1315.2075.

Activation Procedure for Raney Ni

Raney Ni (1 g) was added to 2 M aqueous NaOH (30 mL) solution and the suspension was stirred
at 80 °C for 1 h. The solvent was decanted and the residue was again dissolved in 2 M aqueous
NaOH (30 mL) and stirred at 80 °C for another 1 h. Then the solvent was decanted and the residue
was washed with double-distilled H20 (until pH ~ 7.0) and finally washed with MeOH (10 mL x

2) to remove the water.®
2.35 Synthesis of Landomycin Q (3)

BnO
OBn O 1. Raney Ni, Et3N, 10 atm Hy,
THF:MeOH = 2:1, rt
| O“ 2. Na, DCM:MeOH = 1:3, rt
Aco/ﬂ/o/éiv 40% (2 steps)
0 | AcO © 0
HO
?Q% 30 OH O ‘

LI
HOTNZ0 o0
0 HO °© 0

(@) Landomycin Q (3)

OH

To a solution of 30 (75.40 mg, 0.057 mmol) in the MeOH (2 mL)/THF (4 mL), NaOH-
activated Raney Ni (1 g) and EtsN (48 uxL, 0.34 mmol) were added. After stirring under H, (10
atm) for 14 h, the reaction mixture was filtered over celite. The filtrate was concentrated under
reduced pressure to obtain the debenzylated compound which was used for the next step without

further purification.
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To a DCM (2 mL)/MeOH (6 mL) solution of the debenzylated and deiodinated product
above, catalytic amount of sodium was added. After stirring at room temperature for 24 h, the
reaction mixture was neutralized with 5% aqueous HCI (until pH = 7.0), then diluted with DCM
(100 mL) and washed with water (20 mL), brine (20 mL), dried over anhydrous MgSO4 and
concentrated under reduced pressure. The crude product was purified by flash column
chromatography (MeOH/EtOAc/hexanes = 0.04:3:1 gradient to 0.08:3:1) to afford Landomycin
Q (3) (16.1 mg, 40%) as a red solid. The CDCls solution of 3 has a deep red color that rendered
the determination of the optical rotation difficult. Analytical data for Landomycin Q (3): Rr=0.17
(75% EtOAc in hexanes); *H NMR (400 MHz, CDCls) 8: 12.26 (s, 1H, OH at C11), 10.64 (s, 1H,
OH at C1), 8.26 (d, J = 8.6 Hz, 1H, H6), 8.14 (d, J = 8.7 Hz, 1H, H5), 7.55 (d, J = 9.3 Hz, 1H,
H9), 7.28 (d, J = 9.2 Hz, 1H, H10), 7.27 (s, 1H, H4), 7.17 (s, 1H, H2), 5.10 (dd, J = 9.6, 2.0 Hz,
1H, H1"), 4.96 (s, 1H, H1™), 4.72 (s, 1H, OH at C3'), 4.54 (dd, J=9.2, 1.6 Hz, 1H, H1"), 4.39 (s,
1H, OH at C4"), 4.15 (q, J = 6.2 Hz, 1H, H5"), 3.76 (ddd, J = 12.4, 8.4, 5.2, 1H, H3’), 3.65 (br,
1H, H4"), 3.54 (ddd, J = 12.0, 8.4, 4.8, 1H, H3"), 3.45 — 3.37 (m, 2H, H5' and H5"), 3.13 (dd, J =
8.8, 8.4 Hz, 2H, H4' and H4"), 2.82 (ddd, J=12.1, 4.4, 1.6 Hz, 1H, H2"), 2.50 (s, 3H, CH3z at C3),
2.25 (ddd, J=12.8, 4.8, 1.2 Hz, 1H, H2"), 2.07 — 1.92 (m, 3H, H2’, H2", and H3"), 1.80-1.55 (m,
3H, H2", H2" and H3"), 1.41 (d, J = 6.1 Hz, 3H, H6"), 1.30 (d, J = 6.1 Hz, 3H, H6'), 1.23 (d,J =
6.8 Hz, 3H, H6™); *C NMR (100 MHz, CDCls) §: 193.1 (C12), 181.5 (C7), 159.2 (C8), 154.5
(C1), 150.5 (C3), 141.3 (C4a), 138.5 (C5), 138.4 (C11a), 136.9 (C6a), 132.3 (C10), 130.2 (C12a),
126.3 (C9), 122.6 (C11), 121.7 (C6), 120.6 (C7a), 120.5 (C4), 119.1 (C2), 116.7 (C12b), 100.8
(C1"),99.9 (C1"),97.5 (C1™), 88.0 (C4"), 80.4 (C3"), 75.2 (C4"), 72.3 (C5"), 70.8 (C5"), 69.3 (C3"),
67.7 (C5™), 67.1 (C4™),37.6 (C2"),37.0 (C2"), 25.4 (C3"), 24.1 (C2"), 21.2 (CHz at C3), 17.8 (C6’
and C6"), 17.0 (C6"); HRMS (ESI): calcd for Cs7Ha2NaO13* [M + Na]* 717.2523, found m/z
717.2514.
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2.36 Synthesis of 5,6-Dihydrotetraphene-7,12-dione g-Olivoside 31

BnO _ noO
n KHMDS on 8
4AMS —20°C

18-Crown-6, THF
> BnO

OH O O O

17 Phenolate intermediate -20°C O“
SR |
r |
! 0]
TMSI, 0°C,DCM  [TBSO
TBSO O , AcO S—
AcO

OAc L I
21 a-iodide intermediate

Same procedure as for preparation 26 except that 5,6-dihydrotetraphene-7,12-dione
acceptor 17 (221.41 mg, 0.44 mmol) was employed. The residue was concentrated for flash
column chromatography purification (EtOAc/DCM/hexanes = 0.4:3:6.6) to afford 31 (273.55 mg,
68%) as a yellow amorphous solid along with small amont of compound 26 (~5%). Analytical data
for 32: Rf = 0.25 (EtOAc/DCM/hexanes = 0.6:3:6.4); [«]o?® = -9.50 (¢ 0.005, CDCls); *H NMR
(600 MHz, CDCls) 3: 7.56 (d, J=9.2 Hz, 1H), 7.46-7.42 (m, 2H), 7.24-7.15 (m, 9H), 6.70 (s, 1H),
6.61 (s, 1H, H2), 5.12-5.04 (m, 3H, H1’ and benzyl CH>), 5.01 (s, 2H, benzyl CH>), 4.90 (ddd, J =
11.5, 8.6, 5.3 Hz, 1H, H3'), 3.63-3.55 (m, 2H, H4’' and H6'), 3.29-3.24 (m, 1H, H6'), 3.18 (td, J =
8.4,2.4 Hz, 1H, H5), 2.88 (ddd, J=12.5, 5.1, 2.0 Hz, 1H, H2"), 2.83 (br, 1H, H6), 2.74 — 2.69 (m,
2H, H5), 2.53 (br, 1H, H6), 2.28 (s, 3H, CHz at C3), 2.10 (s, 3H, CH3CO), 1.92 (ddd, J = 11.9,
10.7, 7.3 Hz, 1H, H2'), 0.87 (s, 9H, CHz of TBS), 0.16 (s, 3H, CHz of TBS), 0.11 (s, 3H, CH3 of
TBS); 3C NMR (150 MHz, CDCls) §: 183.6 (C=0), 182.5 (C=0), 169.9 (C=0), 156.4, 153.1,
149.4, 144.2, 141.9, 141.0, 140.6, 137.4, 136.4, 128.3, 128.1, 127.7, 127.6, 127.2, 126.9, 126.5,
124.23,124.21,121.3, 120.2, 117.8, 113.0 (C2), 99.6 (C1"), 75.6 (C5"), 73.3 (C3'), 73.2 (C4'), 71.2
(benzyl CHy), 71.0 (benzyl CHz2), 35.9 (C2"), 28.4 (C5), 25.7 (CHz of TBS), 21.8 (CH3 at C3), 21.3
(CHsCO), 19.5 (C6), 18.0 [C(CHa)s], 6.9 (C6"), -4.2 (CH3 of TBS), -4.3 (CHs of TBS); HRMS
(ESI): calcd for Ca7Hs11NaOgSi™ [M + Na]* 937.2245, found m/z 937.2229.

S40



2.37 Synthesis of 5,6-Dihydrotetraphene-7,12-dione #-Olivoside Acceptor 32

0
0Bn 8" O oBn 8"° O
| O“ TBAF, THF, -20 © O“
|
/ﬁ/ 62% /&/
TBSO HO
AcO °© 0 103 o 0O

31 32

Same procedure as for preparation 27 except that g-olivoside acceptor 31 (273.52 mg, 0.30
mmol) was used as the starting substrate. The residue was concentrated for flash column
chromatographic purification (Elution: EtOAc/DCM/hexanes = 0.4:1:1) to afford 32 (147.80 mg,
62%) as a yellow amorphous solid. Analytical data for 32: Rf = 0.30 (EtOAc/DCM/hexanes =
0.4:1:1 run for three times); [«]o® = -7.98 (¢ 0.005, CDCls); *H NMR (400 MHz, CDCls) §: 7.57
(d, J = 9.2 Hz, 1H), 7.46-7.41 (m, 2H), 7.25-7.15 (m, 9H), 6.70 (s, 1H), 6.62 (s, 1H, H2), 5.13-
5.00 (m, 5H, H1’ and benzyl CHz), 4.94 (ddd, J = 11.8, 9.0, 5.3 Hz, 1H, H3’), 3.62 (dd, J = 10.6,
2.3 Hz, 1H, H6'), 3.48 (td, J=9.0, 3.6 Hz, 1H, H4"), 3.32 (dd, J = 10.6, 7.8 Hz, 1H, H6"), 3.20 (td,
J=28.0,2.4 Hz, 1H, H5'), 2.98 (s, 1H, OH at C4"), 2.89 (br, 1H, H6), 2.84 (ddd, J =12.5,5.2, 1.9
Hz, 1H, H2'), 2.72 (dd, J = 10.2, 6.0 Hz, 2H, H5), 2.56-2.41 (br, 1H, H6), 2.28 (s, 3H, CH3 at C3),
2.13 (s, 3H, CH3CO), 2.08-1.98 (m, 1H, H2"); *C NMR (100 MHz, CDCls) é: 183.6 (C=0), 182.8
(C=0), 171.9 (C=0), 156.4, 153.4, 149.3, 144.4, 142.0, 141.0, 140.5, 137.4, 136.3, 128.6, 128.3,
128.2,127.6, 127.2, 126.9, 126.6, 124.4, 124.1, 121.4, 120.1, 117.8, 113.1 (C2), 100.1 (C1"), 75.4
(C5"), 73.7 (C3"), 73.6 (C4"), 71.2 (benzyl CH2), 71.0 (benzyl CH>), 35.8 (C2'), 28.3 (C5), 21.9
(CH3 at C3), 21.0 (CH3CO), 19.5 (C6), 6.1 (C6'); HRMS (ESI): calcd for Ca1H371NaOg* [M + Na]*
823.1380, found m/z 823.1386.

2.38 Synthesis of Olivosyl Trichloroacetimidate Donor 33

i. NyHyHo0, MeOH:DCM = 1:1, rt

AcO O oac i CIsCCN, DBU, DCM, rt AcO 0
! s

60% (2 steps) '
22 33 NH
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To a solution of non-reducing end olivosyl acetate 22 (348 mg, 0.74 mmol) in MeOH (4
mL)/DCM (4 mL), N2H4-H2O (74 uL) was added at room temperature. After stirring at room
temperature for 3 h, the reaction mixture was diluted with DCM (100 mL) and washed with water
(30 mL), dried over anhydrous MgSOs, and concentrated under reduced pressure. The crude
product was purified by flash column chromatography (EtOAc/Hexanes = 1:4) to afford
hemiacetal as a colorless liquid.

To a solution of the above obtained hemiacetal in DCM (9 mL), DBU (66.40 uL, 0.44
mmol) and trichloroacetonitrile (0.74 mL, 7.4 mmol) were added at 0 °C. After stirring at room
temperature for 8 h, the solvent was evaporated and the crude product was purified by flash column
chromatography (pH = 7.0, EtsN/EtOAc/hexanes = 0.1:1:19) to afford 33 (252.13 mg, 60% over
two steps) as a mixture of o/B-isomer. 33 was unstable, thus it was used for the glycosylation

immediately after purification.

2.39 Synthesis of 5,6-Dihydrotetraphene-7,12-dionyl Disaccharide 34

oBn & BnO
TBSOTf, 4A MS, BnO
CH,Cl,, -55 °C OBn O
-ﬁggo/mw CCI3 + &/ 89%
AcO
AcO
TBSO
34

A flame dried two-necked round bottom flask was charged with acceptor 32 (69.90 mg,
0.088 mmol), olivosyl trichloroacetimidate donor 33 (70.42 mg, 0.12 mmol) and 4A MS (437.5
mg). The mixture was dried under reduced pressure for 1 h. DCM (4.4 mL) was added to it and
stirred for 20 minutes at room temperature. The mixture was cooled to —55 °C, then TBSOTT (6.04
1L, 0.026 mmol) was added slowly. After stirring for 2 h at -55 °C, the reaction mixture was
quenched with EtsN and the solution was filtered to remove 4A MS. The filtrate was concentrated
under reduced pressure for flash column chromatographic purification (EtOAc/DCM/ hexanes =
0.2:0.8:2) to afford 34 (94.70 mg, 89%) as a yellow amorphous solid. Analytical data for 34: R =
0.43 (EtOAc/DCM/Hexane = 0.2:0.8:1); [a]o® = + 8.42 (c 0.005, CDCls); *H NMR (400 MHz,

CDCls) 5: 8.08 (d, J = 8.5 Hz, 1H, H6), 7.85 (d, J = 8.6 Hz, 1H, H5), 7.54 (d, J = 9.2 Hz, 1H), 7.43
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(d, J=7.2 Hz, 4H), 7.30 (t, J = 7.2 Hz, 2H), 7.25-7.19 (m, 3H), 7.13 (d, J = 7.1 Hz, 1H), 7.07 (t,
J=7.3Hz, 2H), 6.71 (s, 1H, H2), 5.25-5.17 (m, 1H, H3'), 5.16-5.05 (m, 5H, H1’ and benzyl CH),
4.76 (d, J=9.0 Hz, 1H, H1"), 4.67 (t, J = 9.0 Hz, 1H, H4"), 3.97-3.86 (m, 2H, H3" and H6'), 3.73
(dd, J=18.8, 9.3 Hz, 2H, H2" and H4"), 3.57 (dd, J = 10.4, 7.0 Hz, 1H, H6'), 3.44-3.35 (m, 2H,
H5'" and H5"), 2.85 (dd, J=12.3, 4.4 Hz, 1H, H2'), 2.39 (s, 3H, CHz at C3), 2.11 (s, 3H, CH3CO),
2.10 (s, 3H, CH3CO), 2.07-2.01 (m, 1H, H2"), 1.20 (d, J = 6.1 Hz, 3H, H6"), 0.89 (s, 9H, CH3 of
TBS), 0.27 (s, 3H, CHsz of TBS), 0.04 (s, 3H, CHs of TBS); *C NMR (100 MHz, CDCls) §: 186.4
(C=0), 182.1 (C=0), 169.8 (C=0), 169.7 (C=0), 155.7, 152.3, 149.4, 140.3, 137.8, 137.7, 137 .4,
136.3,132.6,131.5(Cb), 128.4, 128.3,127.7,127.3,127.1, 126.8, 126.4, 125.1, 122.0 (C6), 120.1,
120.0, 119.0, 112.4 (C2), 101.7 (C1"), 99.6 (C1’), 78.8 (C4'), 76.7 (C3"), 76.6 (C4"), 74.4 (C5"),
71.2 (benzyl CH2), 70.8 (benzyl CH2), 70.4 (C5"), 70.0 (C3'), 36.7 (C2"), 35.7 (C2’), 26.1 (CH3 of
TBS), 22.1 (CHz at C3), 21.6 (CH3CO), 21.4 (CH3CO), 18.2 [C(CHa)s], 17.7 (C6"), 7.7 (C6'), -3.0
(CHs3 of TBS), -3.5 (CH3 of TBS) ; HRMS (ESI): calcd for CssHe112013Si* [M + H]* 1211.1971,
found m/z 1211.1990.

2.40 Synthesis of Landomycin R (4)

!
TBSO&TVAEO o) O OBn 2840 03 o) OH
Bg g

OBn Raney Ni, Et3N, 10 atm OH
.Q Hy, 2:1 THF:MeOH, RT 'Q

55% 34A

34

HO So o) OH
1. Na, DCM:MeOH = 1:4, rt o Q o
2. TBAF, THF, 0 °C ' OH

74% (2 steps)

Landomycin R (4)

To a solution of 34 (70.50 mg, 0.058 mmol) in the MeOH (2 mL)/THF (4 mL), activated
Raney Ni (1.0 g) and EtaN (48.0 xL, 0.349 mmol) were added. After stirring under H> (10 atm) for

S43



17 h, the reaction mixture was filtered through celite. The filtrate was concentrated under reduced
pressure for flash column chromatographic purification (EtOAc/DCM/hexanes = 0.2:0.8:1.5) to
afford 34A (25.3 mg, 55%) as a dark red solid. Analytical data for 34A: Rf = 0.25
(EtOAc/DCM/hexanes = 0.2:0.8:1.5); *H NMR (400 MHz, CDCls) &: 12.26 (s, 1H, OH at C11),
10.61 (s, 1H, OH at C1), 8.25 (d, J = 8.6 Hz, 1H, H6), 8.15 (d, J = 8.7 Hz, 1H, H5), 7.55 (d, J =
9.3 Hz, 1H), 7.31-7.28 (m, 2H), 7.18 (s, 1H), 5.17-5.07 (m, 2H), 4.59 (t, J = 9.2 Hz, 1H), 4.52 (d,
J=8.2 Hz, 1H), 3.71 (ddd, J = 11.6, 8.9, 5.3 Hz, 1H), 3.51-3.40 (m, 2H), 3.33 (dg, J = 12.4, 6.3
Hz, 1H), 2.79 (ddd, J = 12.5, 5.3, 1.9 Hz, 1H), 2.51 (s, 3H, CH3), 2.12-2.03 (m, 8H), 1.73-1.64 (m,
1H), 1.34 (d, J = 5.7 Hz, 3H), 1.21 (d, J = 6.2 Hz, 3H), 0.84 (s, 9H), 0.05 (s, 3H), 0.03 (s, 3H).
To a DCM (3 mL)/MeOH (12 mL) solution of 34A (43.20 mg, 0.055 mmol), catalytic
amount sodium was added. After stirring at room temperature for 24 h, the reaction mixture was
neutralized with 5% aqueous HCI (until pH = 7.0). DCM (100 mL) was added to the reaction
mixture and the organic layer was washed with water (30 mL), brine (30 mL), dried over anhydrous
MgSOs and concentrated under reduced pressure. The crude product was dissolved in THF (5.5
mL) and TBAF (0.5 M in THF, 0.17 mL, 0.083 mmol) was added at 0 °C. After stirring at 0 °C
for 0.5 h, the reaction mixture was diluted with DCM (50 mL). The organic layer was washed with
saturated NH4Cl (20 mL), water (20 mL), brine (20 mL), dried over anhydrous MgSQOs and
concentrated under reduced pressure. The crude product was purified by flash column
chromatography (IPA/DCM/hexanes = 0.15:5:1) to afford the title compound Landomycin R (4)
(23.60 mg, 74% over two steps) as a red solid. Similar to LA Q (3), the optical rotation [a] of 4
was not determined. Analytical data for Landomycin R (4): Rt = 0.33 (IPA/DCM/hexanes =
0.2:5:1); *H NMR (600 MHz, 10% CD3OD in CDCls) &: 8.23 (d, J = 8.5 Hz, 1H, H6), 8.16 (d, J
=8.5Hz, 1H, H5), 7.57 (d, J = 9.3 Hz, 1H, H9), 7.33-7.29 (m, 2H, H4 and H10), 7.14 (s, 1H, H2),
5.14 (d, J=8.7 Hz, 1H, H1"), 4.59 (d, J=9.7 Hz, 1H, H1"), 3.79-3.74 (m, 1H, H3'), 3.60-3.55 (m,
1H, H3"), 3.45 (dt, J = 14.0, 5.6 Hz, 1H, H5'), 3.40 (dt, J = 12.2, 6.3 Hz, 1H, H5"), 3.14 (t, J = 8.7
Hz, 1H, H4"), 3.04 (t, J = 9.0 Hz, 1H, H4"), 2.79 (dd, J = 12.0, 4.6 Hz, 1H, H2"), 2.50 (s, 3H, CH3
at C3), 2.25 (dd, J = 12.0, 3.9 Hz, 1H, H2"), 1.96 (dd, J=22.1, 11.8 Hz, 1H, H2"), 1.64 (dd, J =
22.5,12.1 Hz, 1H, H2"), 1.38 (d, J = 6.1 Hz, 3H, H6"), 1.33 (d, J = 6.0 Hz, 3H, H6"); *C NMR

(150 MHz, 10% CDsOD in CDCls) &: 192.6 (C12), 181.4 (C7), 158.5 (C8), 153.9 (C1), 150.2
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(C3), 141.1 (C4a), 138.3 (C5), 138.0 (C11a), 136.5 (C6a), 131.3 (C10), 130.0 (C12a), 126.1 (C9),
122.2 (C11), 121.5 (C6), 120.0 (C7a), 119.9 (C4), 118.6 (C2), 116.4 (C12b), 100.6 (C1"), 99.3
(C1'), 87.2 (C4'), 76.3 (C4"), 72.1 (C5"), 70.54 (C5'), 70.46 (C3"), 69.0 (C3'), 38.4 (C2"), 37.2
(C2'), 29.3 (CHs at C3), 17.3 (C6"), 17.0 (C6"); HRMS (ESI): calcd for CaHa101* [M + H]*
579.1866, found m/z 579.1984.
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MTS Assay for Cell Viability

Cultured Detroit 551, NCI-H460, and SF-268 cells were seeded on 96-well plates at a
density of 2500, 2500, and 7500 cells/well, respectively. Test compounds were added 24 hours
after cell seeding. MTS assay was performed 3 days after drug treatment to determine the viability
of cells. The MTS assay (CellTiter96 AQueous Non-Radioactive Cell Proliferation Assay, Promega)
is a homogeneous colorimetric method based on the ability of viable cells to convert a soluble
tetrazolium salt (MTS) to a colored formazan product.’* The quantity of formazan product, as
measured by 490 nm absorbance, is directly proportional to the number of viable cells in culture.
The detection reagent is composed of solutions of MTS (3-(4,5-dimethylthiazol-2-yl)-5-(-3-
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium, inner salt) and PMS (phenazine
methosulfate). PMS is an electron transfer coupling reagent that facilitates cellular reduction of
MTS into a colored soluble formazan. At the end of the 72 h incubation period with the test
chemicals, the cells were then incubated with 20 uL of MTS/PMS mixtures (MTS/PMS ratio: 20:1)
in each well of 96-well plates for 90 minutes at 37 °C in the humidified incubator with 5% CO- to
allow viable cells to convert tetrazolium salt (MTS) into formazan. The absorbance/optical density

(OD) was recorded at 490 nm using a Perkin Elmer Victor2 plate reader (Table S2).
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Table S2. Raw Data of Inhibitory Effects on Cell Proliferation by Anhydrolandomycinone (1), B-ring unsaturated core
analogue (2), LA Q (3),and LA R (4).

NCI-H460 2,500 cells/well Plate 01 RAW DATA
1 2 3 4 5 6 7 8 9 10 11 12
nM 1nM 10nM 100nM 1000nM 10000nM 1nM 10nM 100nM 1000nM 10000nM 0 Compound IC50
1.443 1.435] Core (1) 7.00
0.070 0.070] Analogue (2) |>10.0 uM
1439926113 | Minimune | 0.07059872
NCI-H460 2,500 cells/well Plate 02 RAW DATA
1 2 3 4 5 6 7 8 9 10 11 12
nM 1250nM 2500nM 5000nM 10000nM 20000nM 1250nM 2500nM 5000nM 10000nM | 20000nM 0 Compound IC50
16 16 1.6 1.6 15 1.7 16 1.7 16 1.6 0072 LAQ(3) [>10.0uM
1474 LAR(4) [>10.0uM
1.553] Vx680 340
1.518] 0 #DIV/0!
1.520 0 #DIV/0!
1.530 0 #DIV/0!
1.508] 0 #DIV/0!
0.073 0 #DIV/0!
SF-268 Plate 05 RAW DATA
1 2 3 4 5 6 7 8 9 10 11 12
nM 1,250 nM 2,500 nM 5,000 nM 10,000nM | 20,000nM | 1,250nM | 2,500nM | 5,000nM | 10,000nM | 20,000 nM 0 Compound IC50
0.769 0.808] Core (1) 8.573
0.070 0.077] Analogue (2) |>10.0 uM
0.797 Minimune 0.071
SF-268 Plate 06 RAW DATA
1 2 3 4 5 6 7 8 9 10 11 12
nM 1,250 nM 2,500 nM 5,000 nM 10,000nM | 20,000nM | 1,250nM | 2,500nM | 5,000nM | 10,000nM | 20,000 nM 0 Compound IC50
0.071 0074 LAQ(3) [>10.0uM
0.823 08211 LAR@4) 9.823
0.805 0.854 Vx680 >10.0 uM
0.778 0.825 0.000 #DIV/0!
0.775 0.800 0.000 #DIV/0!
0.787 0.806 0.000 #DIV/0!
0.79%4 0.813 0.000 #DIV/0!
0.072 0.073 0.000 #DIV/0!

0.818 Minimune 0.073
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Cont’d Table S2.

Detroit551 Plate 07 RAW DATA A
1 2 3 4 5 6 7 8 9 10 11 12
nM 1250nM | 2,500nM | 5000nM | 10,000nM | 20,000nM | 1,250nM | 2,500nM | 5000nM | 10,000nM | 20,000 nM 0 Compound | IC50
0.293[  0.357 0.312 0.346 0.238]  0.228 0.323 0.313 0.294 0.262 0.212 0.279] Core(1) [>10.0uM
0073 0.316 0.297 0.291 0311 0472 0.314 0.324 0.311 0.290 0.214 0.076] Analogue (2) | 9.584
Maximune 0.321 Minimune 0.075
Detroit551 Plate 08 RAW DATA
1 2 3 4 5 6 7 8 9 10 11 12
nM 1,250nM | 2,500nM | 5000nM | 10,000nM | 20,000nM | 1,250nM | 2,500nM | 5000nM | 10,000 nM | 20,000 nM 0 Compound | IC50
0.068]  0.241 0.308 0.315 0.286]  0.270 0.320 0.307 0.317 0.285 0.324 0.072] LAQ(3) [>10.0uM
0.281]  0.225 0.301 0.348 0.310]  0.240 0.318 0.342 0.302 0.286 0.281 0274 LAR(@4) [>10.0uM
0.327] _ 0.203 0.346 0.331 0325 0.181 0.335 0.348 0.348 0.302 0.169 0272  Vx680  [>10.0 uM
0.244]  0.267 0.336 0.329 0325 0.327 0.350 0.331 0.340 0.281 0.389 0.243]  0.000 #DIV/O!
0.293] _ 0.348 0.262 0.319 0.337]  0.351 0.354 0.333 0.334 0.262 0.375 0.297|  0.000 #DIV/O!
0294 0.319 0.332 0.300 0308 0.318 0.326 0.305 0.310 0.295 0.367 0.255  0.000 #DIV/O!
0.264] 0322 0.327 0.307 0313 0.319 0.298 0.306 0.321 0318 0.362 0.267  0.000 #DIV/O!
0.069]  0.354 0.353 0.341 0286  0.340 0.343 0.359 0.338 0.292 0.378 0.071]  0.000 #DIV/O!
Maximune 0.274 Minimune 0.070
Table S3. Inhibitory Effects on Normal or Cancer Cell Proliferation.
NCI-H460 SF-268 Detroit 551
survival rate survival rate survival rate
at10uM (%) | COWM oM@ | G0 EM T G um e | 1O (M)
Core 1 9.33+£0.42 7.00£0.70 37.04 £0.41 8.57 £ 0.34 59.00 + 3.26 >10.00
Analogue 2 50.08 + 4.06 >10.00 66.12 £ 12.89 >10.00 4799 £ 8.58 9.58 + 0.66
LAQ3 106.18 £ 0.16 >10.00 44,79 £ 0.80 9.82+0.08 | 93.56 +£10.02 >10.00
LAR4 107.35+£1.33 >10.00 82.14 £ 38.14 >10.00 104.2 £ 20.67 >10.00

Values represent the mean + SD of three independent experiments.
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Minimum Inhibitory Concetnration (MIC) Determination

The MIC of each compound was determined using broth microdilution method following the
guidelines of the Clinical and Laboratory Standards Institute for antimicrobial susceptibility
testing.® Briefly, on the day of testing, the compound was serial diluted to 2x final test
concentrations (0.5 — 8.0 ug/mL) in cation-adjusted Mueller-Hinton broth (CAMHB) containing
0.2% DMSO, and 50 pL of the diluted compound was dispensed into a 96-well plate. Using
colonies from an overnight sheep blood agar plate, the test organism (MRSA N216 and Y001) was
suspended in dd-H>O to achieve a turbidity equivalent to 0.5 McFarland standard (approximately
~1-1.5 x 108 CFU/mL). The organism suspension was then diluted 1:100 in CAMHB to use as
inoculum. Fifty uL of the inoculum was dispensed into wells containing the test compound.
Vancomycin was tested as a reference in CAMHB without DMSO on the same 96-well plate. The
96-well plate was then sealed and incubated at 35 °C ambient air overnight and read at 20 and 24
h after incubation. The MIC was the lowest concentration of compound that inhibited visible
growth of the test organism (Tables S4 and S5).
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Table S4: Anhydrolandomycinone core (1), Core analogue (2), LA Q (3), LAR (4) and
Vancomycin (VA) After Incubation with MRSA 4N216 for 20 and 24 h.

Compound, Compound conc. (ug/mL) Compound conc. (ug/mL)
incubation time

DMSO 0.5 1 2 4 8 DMSO 0.5 1 2 4 8
1 2 3 4 5 6 7 8 9 10 11 12

Core (1),20h

Analogue (2), 20 h

LAR(4),20 h

LAQ(3),20h

VA, 20 h

Core (1),24 h

Analogue (2), 24 h

LAR(4),24h

LAQ(3),24h

VA, 24 h
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Table S5: Anhydrolandomycinone core (1), Core analogue (2), LA Q (3), LAR (4) and
Vancomycin (VA) After Incubation with MRSA 7Y001 for 20 and 24 h

Compound, Compound conc. (ug/mL) Compound conc. (ug/mL)
incubation time

DMSO 0.5 1 2 4 8 DMSO 0.5 1 2 4 8
1 2 3 4 5 6 7 8 9 10 11 12

Core (1),20h
Analogue (2),20 h
LAR(4),20 h

LAQ(3),20h

VA, 20 h

Core (1),24 h
Analogue (2), 24 h
LAR(4),24 h

LAQ(3),24h

S51
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'H NMR spectrum of 4-(Benzyloxy)-3-bromophenyl Acetate 9
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13C NMR spectrum of 4-(Benzyloxy)-3-bromophenyl Acetate 9
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1H NMR spectrum of 1-(Benzyloxy)-2-bromo-4-(methoxymethoxy)benzene 10
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13C NMR spectrum of 1-(Benzyloxy)-2-bromo-4-(methoxymethoxy)benzene 10
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'H NMR spectrum of (2-lodo-3-methoxy-5-methylphenyl)methanol 12
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13C NMR spectrum of (2-lodo-3-methoxy-5-methylphenyl)methanol 12
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'H NMR spectrum of 2-lodo-3-methoxy-5-methylbenzyl Acetate 12A
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13C NMR spectrum of 2-lodo-3-methoxy-5-methylbenzyl Acetate 12A
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'H NMR spectrum of 3-Bromo-2-iodo-5-methylphenol 12B
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13C NMR spectrum of 3-Bromo-2-iodo-5-methylphenol 12B
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'H NMR spectrum of 1-(Benzyloxy)-3-(bromomethyl)-2-iodo-5-methylbenzene 13
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13C NMR spectrum of 1-(Benzyloxy)-3-(bromomethyl)-2-iodo-5-methylbenzene 13
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1H NMR spectrum of 1-(Benzyloxy)-3-(but-3-yn-1-yl)-2-iodo-5-methylbenzene 6
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13C NMR spectrum of 1-(Benzyloxy)-3-(but-3-yn-1-yl)-2-iodo-5-methylbenzene 6
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!H NMR spectrum of 5-Benzyloxy-2-(3-benzyloxy-2-iodo-5-methylphenethyl)-8-(methoxymethoxy)naphthalene-1,4-dione 14A

pag e—

BLLC
08¢

ooo.ml
_‘No.m\

855 e—

FAN-2N
18T 5~
89z 57

b5 g
PP 9
359 9—
pPL g
LPL9

7871
%N_%m
zog 4

BLE L
9g€
B8EE L
zag 1]
VOV 2]
m:ﬁ
6L ]
epb L

d_AJLJ'

= {7 |

JH..DD.N

]

OBn OBnO

MOMO

0]

14A

— Fr0e

0

UL

oo'e

J 201

T Rue0 |

——————r’ 0% |

E——

=50¢ |

mmm_‘m L

3.5

4.5 4.0

5.0

6.5

7.5

8.5

1 (ppm)

S68



13C NMR spectrum of 5-Benzyloxy-2-(3-benzyloxy-2-iodo-5-methylphenethyl)-8-(methoxymethoxy)naphthalene-1,4-dione 14A
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HSQC NMR spectrum of 5-Benzyloxy-2-(3-benzyloxy-2-iodo-5-methylphenethyl)-8-(methoxymethoxy)naphthalene-1,4-dione 14A
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'H NMR spectrum of 5-Benzyloxy-2-(3-benzyloxy-2-iodo-5-methylphenethyl)-8-(methoxymethoxy)naphthalene-1,4-diyl diacetate 15
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13C NMR spectrum of 5-Benzyloxy-2-(3-benzyloxy-2-iodo-5-methylphenethyl)-8-(methoxymethoxy)naphthalene-1,4-diyl Diacetate 15
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HSQC NMR spectrum of 5-Benzyloxy-2-(3-benzyloxy-2-iodo-5-methylphenethyl)-8-(methoxymethoxy)naphthalene-1,4-diyl
Diacetate 15
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'H NMR spectrum of 1,11-Bis(benzyloxy)-8-(methoxymethoxy)-3-methyl-5,6-dihydrotetraphene-7,12-diyl Diacetate 16
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13C NMR spectrum of 1,11-Bis(benzyloxy)-8-(methoxymethoxy)-3-methyl-5,6-dihydrotetraphene-7,12-diyl Diacetate 16
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HSQC NMR spectrum of 1,11-Bis(benzyloxy)-8-(methoxymethoxy)-3-methyl-5,6-dihydrotetraphene-7,12-diyl Diacetate 16
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1H NMR spectrum of 1,11-Bis(benzyloxy)-8-(methoxymethoxy)-3-methyl-5,6-dihydrotetraphene-7,12-dione 16A
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13C NMR spectrum of 1,11-Bis(benzyloxy)-8-(methoxymethoxy)-3-methyl-5,6-dihydrotetraphene-7,12-dione 16A
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HSQC NMR spectrum of 1,11-Bis(benzyloxy)-8-(methoxymethoxy)-3-methyl-5,6-dihydrotetraphene-7,12-dione 16A
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'H NMR spectrum of 1,11-Bis(benzyloxy)-8-hydroxy-3-methyl-5,6-dihydrotetraphene-7,12-dione 17
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13C NMR spectrum of 1,11-Bis(benzyloxy)-8-hydroxy-3-methyl-5,6-dihydrotetraphene-7,12-dione 17
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HSQC NMR spectrum of 1,11-Bis(benzyloxy)-8-hydroxy-3-methyl-5,6-dihydrotetraphene-7,12-dione 17
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'H NMR spectrum of anhydrolandomycinone (1)
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13C NMR spectrum of anhydrolandomycinone (1)
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'H NMR spectrum of B-ring unsaturated core analogue (2)
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13C NMR spectrum of B-ring unsaturated core analogue (2)
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'H NMR spectrum of 1,11-Bis(benzyloxy)-8-hydroxy-3-methyltetraphene-7,12-dione 18
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13C NMR spectrum of 1,11-Bis(benzyloxy)-8-hydroxy-3-methyltetraphene-7,12-dione 18
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'H NMR spectrum of 3,4-Di-O-acetyl-1,5-anhydro-2,6-dideoxy-L-arabino-hex-1-enol 36A
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'H NMR spectrum of Methyl 4-O-Acetyl-2,3,6-trideoxy-L-erythro-hex-2-enopyranoside 36B

AN
12TV

— =pl'C }

890¢

=10¢

el e
e8¢t
L06¢€
SlE¢€
26t
0E6 €

e
zZz0s
omomw
Go0'§
0LLG
SLLG
06L'G
96L'G
108'S
vZ8G
058G
986G

OMe

AcO

36B

=60'¢

= F00'L

—— =960 |

===T1207 |

90 85 80 75 70 65 60 55 50 45 4.0
1 (ppm)

9.5

S90



'H NMR spectrum of Methyl 4-O-Benzoyl-2,3,6-trideoxy-L-erythro-hex-2-enopyranoside 36C
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'H NMR spectrum of Methyl 4-O-Benzoyl-2,3,6-trideoxy-a-L-threo-hexopyranoside 36D
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'H NMR spectrum of 1-O-acetyl-4-O-benzoyl-2,3,6-trideoxy-a-L-rhodinose 19

wm_‘._.
zoe _‘v.
L9 L
8591

el0Z

7

6202
BE0C
80 e
Z80¢
L0l
L2

8l 17
98l
g6l 17
Z0Z vy
gLz v
8BlLZ v
el
SeC v

0L 5—

v 9—

vy L
85t L
Biv L
655 L
854
Asi=a
os0e
608
L8

] e

OAc

OBz

19

- _._w"'ﬂlu _,'ArL S E—

1

|A_ EBOL |

— =501

— =00} |

=Z0t |

=201 |

Lo -~

90 85 80 75 70 65 60 55 50 45 4.0
1 (ppm)

9.5

S93



'H NMR spectrum of 3-O-tert-Butyldimethylsilyl-6-iodo-D-glucal 23B
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13C NMR spectrum of 3-O-tert-Butyldimethylsilyl-6-iodo-D-glucal 23B
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'H NMR spectrum of 4-O-Acetyl-3-O-tert-butyldimethylsilyl-6-deoxy-D-glucal 23C
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13C NMR spectrum of 4-O-Acetyl-3-O-tert-butyldimethylsilyl-6-deoxy-D-glucal 23C
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COSY NMR spectrum of 4-O-Acetyl-3-O-tert-butyldimethylsilyl-6-deoxy-D-glucal 23C
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HSQC NMR spectrum of 4-O-Acetyl-3-O-tert-butyldimethylsilyl-6-deoxy-D-glucal 23C
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'H NMR spectrum of 1,4-Di-O-acetyl--3-O-tert-butyldimethylsilyl-2,6-dideoxy-2-iodo-4-D-glucopyranoside 22
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13C NMR spectrum of 1,4-Di-O-acetyl--3-O-tert-butyldimethylsilyl-2,6-dideoxy-2-iodo-s-D-glucopyranoside 22
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COSY NMR spectrum of 1,4-Di-O-acetyl--3-O-tert-butyldimethylsilyl-2,6-dideoxy-2-iodo-f-D-glucopyranoside 22
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'H NMR spectrum of 1,4-Di-O-acetyl--3-O-tert-butyldimethylsilyl-2,6-dideoxy-2-iodo-a-D-mannopyranoside 23D
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'H NMR spectrum of 1,4-Di-O-acetyl-2,6-dideoxy-2-iodo-B-D-glucopyranoside 20
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13C NMR spectrum of 1,4-Di-O-acetyl-2,6-dideoxy-2-iodo-B-D-glucopyranoside 20
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COSY NMR spectrum of 1,4-Di-O-acetyl-2,6-dideoxy-2-iodo-f3-D-glucopyranoside 20

(@)
AcO A
0T one

2.0

2.5

3.0

3.5

| CH: of H6
* acetic acid ester
20
H4 H2
A .Ji'h M‘M.JJLL fw\. _Jnl\__ \J Lu'\._ . J| tM ——
1
- i)
3 s
éi 4
= .
IS
= T £
2 .
—= 3 o
T &5
6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0
f2 (ppm)

S

106

1 (ppm)



HSQC NMR spectrum of 1,4-Di-O-acetyl-2,6-dideoxy-2-iodo-p-D-glucopyranoside 20
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'H NMR spectrum of 3-O-Acetyl-6-iodo-D-glucal 25
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13C NMR spectrum of 3-O-Acetyl-6-iodo-D-glucal 25
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COSY NMR spectrum of 3-O-Acetyl-6-iodo-D-glucal 25
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1H NMR spectrum of 3-O-Acetyl-6-iodo-4-O-tert-butyldimethylsilyl-D-glucal 25A
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13C NMR spectrum of 3-O-Acetyl-6-iodo-4-O-tert-butyldimethylsilyl-D-glucal 25A
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'H NMR spectrum of 3-O-Acetyl-6-iodo-4-O-tert-butyldimethylsilyl-2,6-dideoxy-D-glucopyranosyl acetate 21
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13C NMR spectrum of 3-O-Acetyl-6-iodo-4-O-tert-butyldimethylsilyl-2,6-dideoxy-D-glucopyranosyl Acetate 21
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COSY NMR spectrum of 3-O-Acetyl-6-i0do-4-O-tert-butyldimethylsilyl-2,6-dideoxy-D-glucopyranosyl Acetate 21
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HSQC NMR spectrum of 3-O-Acetyl-6-iodo-4-O-tert-butyldimethylsilyl-2,6-dideoxy-D-glucopyranosyl Acetate 21
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'H NMR spectrum of Anhydrolandomycinonyl g-Olivoside 26
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13C NMR spectrum of Anhydrolandomycinonyl g-Olivoside 26
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COSY NMR spectrum of Anhydrolandomycinonyl p-Olivoside 26
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HSQC NMR spectrum of Anhydrolandomycinonyl S-Olivoside 26
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'H NMR spectrum of Anhydrolandomycinonyl g-Olivoside Acceptor 27
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13C NMR spectrum of Anhydrolandomycinonyl g-Olivoside Acceptor 27
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COSY NMR spectrum of Anhydrolandomycinonyl -Olivoside Acceptor 27
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HSQC NMR spectrum of Anhydrolandomycinonyl s-Olivoside Acceptor 27
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'H NMR spectrum of a-Rhodinosyl-(1,3)-Olivosyl Acetate 28
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13C NMR spectrum of a-Rhodinosyl-(1,3)-Olivosyl Acetate 28
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COSY NMR spectrum of a-Rhodinosyl-(1,3)-Olivosyl Acetate 28
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HSQC NMR spectrum of a-Rhodinosyl-(1,3)-Olivosyl Acetate 28
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'H NMR spectrum of protected LA Q 30
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13C NMR spectrum of protected LA Q 30

L097L—
£86' 9l
m_‘m.an
PP le
c6e _‘NN
m:,.NN

9LL €~
CLLGE"

§8.'99
£98'69
8L0°04
Per 0L
9e8'0L
e LL
ePZ i~

98 8L—
L0S 8—

¢29 66
N@N.oo_‘w
0Z9 Lok

el —

LOO'BLL—
800221
668 921,
peg 221
158921
68% 0EL \
Z56ZEL
zel iEL

LST 6L~
LIEZ8L—
599551 —

o099l —
LG9 68l
mmm.mm_‘ﬂ

Zhh'z8l—
98L 98L—

30

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S130



COSY NMR spectrum of protected LA Q 30
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HSQC NMR spectrum of protected LA Q 30
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1H NMR spectrum of landomycin Q (3)
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13C NMR spectrum of landomycin Q (3)

L0 LY
£28'L)
081z
m@o_wmw
vy 62—
889 62—

966 9E~
zeg L7

090'L9
90L NLF
91€'69
£9L Ew
197 TL~
—aial

L6t 08—
r86 L8—

ZEG L6,
788 66~
lzg ool

899l
mv_‘.m_‘_‘/
Nmm.om_‘/

6041217
€87 9%1—

el ocl—

LPE 9E L —
zovyesL”

mmm._‘w_‘\

L0G05—
BrS sl —

8P 65—

65V L8L—

eCLEBl—

HO

Landomycin Q (3)

OH

190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10
1 (ppm)

200

S134



COSY NMR spectrum of landomycin Q (3)
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HSQC NMR spectrum of landomycin Q (3)
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'H NMR spectrum of 5,6-Dihydrotetraphene-7,12-dione S-olivoside 31
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13C NMR spectrum of 5,6-Dihydrotetraphene-7,12-dione s-Olivoside 31
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COSY NMR spectrum of 5,6-Dihydrotetraphene-7,12-dione g-Olivoside 31
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HSQC NMR spectrum of 5,6-Dihydrotetraphene-7,12-dione $-Olivoside 31

OBn 8”0

CHs at C3 CH: of
acetic acid ester
! / HS
HI' . H4' |H6' H¢'
TBSO/g&/O o] h‘ I H3 M M HS' H2'HG | H I l H2'
AcO 31 -~ dt' AL ;JJ.A»MJ‘ [ _J _J‘“ J l»\ /_“x_“_,ﬂu.fl\_p'lk _ﬂful'hi_.
C6' |
L10
co - L20
C5 30
c2'
40
50
60
c4'
c3' = 70
Cs' =
80
90
clr —— =& -100
50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18
f2 (ppm)

S140

1 (ppm)



'H NMR spectrum of 5,6-Dihydrotetraphene-7,12-dione S-Olivoside Acceptor 32
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13C NMR spectrum of 5,6-Dihydrotetraphene-7,12-dione p-Olivoside Acceptor 32
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COSY NMR spectrum of 5,6-Dihydrotetraphene-7,12-dione S-Olivoside Acceptor 32
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HSQC NMR spectrum of 5,6-Dihydrotetraphene-7,12-dione S-Olivoside Acceptor 32
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'H NMR spectrum of Protected 8-Disaccharidyl-5,6-dihydrotetraphene-7,12-dione 34
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13C NMR spectrum of Protected 8-Disaccharidyl-5,6-dihydrotetraphene-7,12-dione 34
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COSY NMR spectrum of Protected 8-Disaccharidyl-5,6-dihydrotetraphene-7,12-dione 34
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HSQC NMR spectrum of Protected 8-Disaccharidyl-5,6-dihydrotetraphene-7,12-dione 34
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'H NMR spectrum of Partially Deprotected LA R intermediate 34A
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'H NMR spectrum of Landomycin R (4)

lw

=
=

——
-

L—

=

—

LR

44
womh/
SWNW
8lLes
pPag L
omDnN
8rl'8
e9l'8
gLee
2ez 8

HO
HO

Landomycin R (4)

=gyl |

=¥

=50

=g90'¢

=vZ L [

i

R0
=2l

T
45 4.0
1 (ppm)

5.0

7.5 6.5

8.5

9.5

S150



13C NMR spectrum of Landomycin R (4)
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COSY NMR spectrum of Landomycin R (4)
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HSQC NMR spectrum of Landomycin R (4)
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