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'H NMR Spectrum of synthetic Nigricanoside A Dimethyl Ester 2 at 600 MHz in 25:2 C¢Dy/DMSO-d
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C NMR Spectrum of synthetic Nigricanoside A Dimethyl Ester 2 at 100 MHz in 25:2 C¢Do/DMSO-dj
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Figure S1. Comparison of synthetic nigricanoside A dimethyl ester 2 to natural product ('"H NMR). Spectrum of the
natural product kindly provided by Prof. Raymond Andersen.
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Figure S2. Comparison of synthetic nigricanoside A dimethyl ester 2 to natural product ("*C NMR). Spectrum of the
natural product kindly provided by Prof. Raymond Andersen.
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Figure S3. Comparison of synthetic nigricanoside A dimethyl ester 2 to natural product (6.20-5.00 ppm). Spectrum
of the natural product kindly provided by Prof. Raymond Andersen. * = OH peak.
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Figure S4. Comparison of synthetic nigricanoside A dimethyl ester 2 to natural product (4.85-3.30 ppm). Spectrum
of the natural product kindly provided by Prof. Raymond Andersen. * = OH peak.
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Figure S5. Comparison of synthetic nigricanoside A dimethyl ester 2 to natural product (2.70-0.70 ppm). Spectrum

of the natural product kindly provided by Prof. Raymond Andersen.
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Table S1. 'H and '*C NMR Data for synthetic Nigricanoside A Dimethyl Ester 2 in 25:2 C¢Ds/DMSO-d;

OH
— 10 F CO,Me
8 z
o OH
8
MeO,C — N 1Y —
HOo OH
6" o QH
HO O ~_OH
3 OH om
2
. dc (synthetic 3y, mult (J in Hz ) Ou, mult (Jin Hz )
position product 2) e (o st 1) (synthetic product 2) (natural product)
1 173.44,C 173.5
2.17 2.17
2 34.17, CH, 34.16 217 217
1.62, m 1.62
3 25.37, CH, 25.36 1.62. m L62
1.45, m 1.45, m
4 25.57, CH, 25.56 153, m 153, m
1.56, m 1.56, m
5 37.84, CH, 37.84 1.65. m 165
6 71.48, CH 71.46 425, m 4.25
7 136.29, CH 136.29 5.99,dd (15.6, 5.8) 6.00, dd (15.5,5.5)
8 129.35,CH 129.34 6.11,dd (15.5, 6.3) 6.11,dd (15.5, 6.4)
9 73.20,CH 73.17 4.49, m 4.50, m
10 81.73, CH 81.74 3.78, m 3.78, m
2.45, m 2.45, m
11 29.47, CH, 29.45 2,58, m 2,58, m
12 127.51, CH 127.52 5.68, m 5.68, m
13 131.32,CH 131.32 5.55, m 5.55, m
2.11,ddd (7.3,7.3,7.3) 2.12,ddd (7.4,7.4,7.4)
14 29. H. 29.
988, CH, 987 2.11,ddd (7.3, 7.3, 7.3) 2.12,ddd (7.4,7.4,7.4)
1.40, qdd (7.4, 7.4,7.4) 1.40, qdd (7.4, 7.4,7.4)
15 23.18, CH, 23.16 1.40, qdd (7.4, 7.4,7.4) 1.40, qdd (7.4, 7.4,7.4)
16 14.13, CH; 14.11 0.92,t(7.4) 0.92,t(7.4)
1-OCH; 51.10, CH; 51.10 3.42,s 3.41,s
6-OH 4.60, d (4.6) 4.55,d (4.5)
9-OH 5.10,d (4.7) 5.06, d (4.6)
I 173.58,C 173.6
, 2.16 2.16
2 33.39, CH, 33.38 216 216
, 1.62 1.62
3 25.06, CH, 25.05 L62 L62
4 26.99, CH, 26.98 2.01,ddd (7.4,7.4,7.4) | 2.01,ddd (7.4,7.4,7.4)
5 130.52, CH 130.52 541, m 541, m
6' 126.99, CH 126.99 5.59, m 5.59, m
, 231, m 232, m
7 34.17, CH, 34.16 248 248
8 80.84, CH 80.84 3.81 3.80
9' 134.70, CH 134.70 5.74,dd (15.7,7.5) 5.74,dd (15.7, 7.6)
10' 131.32,CH 131.34 5.88,dd (15.7,7.4) 5.88,dd (15.7,7.5)
Iy 83.08, CH 83.08 4.26 4.26
12' 73.83, CH 73.84 3.96 3.96
, 2.53 2.53
13 30.67, CH, 30.66 253 253
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14' 127.51, CH 127.55 581, m 581, m
15' 131.28, CH 131.27 5.55,m 5.55,m

' 2.15 2.15
16 27.86, CH, 27.85 213 213

, 1.29 1.29
17 29.78, CH, 29.77 13 13

, 1.29 1.29
18 31.85, CH, 31.84 o o

, 1.29 1.29
19 22.96, CH, 22.95 o o
20' 14.32, CH; 1431 0.88, bt (6.8) 0.88, bt (7.0)
1-OCH; | 51.00, CH; 51.0 3.38,s 337,s
12-OH 4.82,d(5.5) 4.79,d (5.7)
I 105.10, CH 105.11 4.41,d(7.7) 4.41,d(7.7)
2" 71.99, CH 71.98 3.95 3.95
3" 7451, CH 74.50 3.68, m 3.69, m
4 69.22, CH 69.22 4.03,m 4.03, m
5" 7451, CH 7451 3.65, bt (5.9) 3.65, bt (6.1)

3.72,dd (9.5, 6.0) 3.72,dd (9.6, 6.1)
6" 68.07, CH 68.06
7, CH, 4.01,dd (9.5, 6.3) 4.01, dd (9.6, 6.1)
2"-OH 529,d(3.2) 5.26, bs
3"-OH 4.72,d (5.6) 4.68, bs
4"0H 433,d(4.1) 430, d (3.8)
3.93,dd (10.3, 3.9) 3.94, dd (10.4, 4.0)
! 72.39, CH, 72.40 4.15,dd (10.5, 5.6) 4.14, dd (104, 5.6)
2" 71.59, CH 71.58 4.08, m 4.09, m
3.88,m 3.88,m

3 64.07, CH, 64.07 388 m 388 m
2"-OH 4.81,d(5.6) 479,d(5.7)
3"OH 4.4, bt (6.0) 439, m
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Methods and Materials

General: Unless otherwise stated, reactions were performed under argon using freshly purified solvents, which
were purified using solvent purification columns purchased from Glass Contour, Laguna Beach, CA. All
Reactions were monitored by thin-layer chromatography with E. Merck silica gel 60 F2s4 pre-coated plates
(0.25 mm). Flash chromatography was performed with indicated solvents using silica gel (particle size 40-63
um) purchased from Sorbent Technologies. 'H and '*C NMR spectra were recorded on Varian Inova- 400 MHz,
500 MHz or 600 MHz spectrometer. Chemical shift are reported relative to internal chloroform (CDCl3: 'H, &
=17.26 ppm, °C, & = 77.00 ppm), benzene (CsDs: 'H, & = 7.15 ppm, °C, & = 128.00 ppm), methanol (CD3OD:
'H, 8 = 3.31 ppm, °C, & = 49.20 ppm) and Coupling constants are in Hz and are reported as d (doublet), t
(triplet), q (quartet), and m (multiplet). Optical rotations were measured on a Rudolph Research Analytical
Autopol® IV Polarimeter (50/60 Hz).Mass spectra were acquired on an Agilent Technologies 1200 series
LC/MS using indicated ionization methods. Cytotoxicity measurements: HCT116 cells were plated in 96-well
plates (1500, 5400, 1500 cells, respectively) in 10%RPMI + L-g+PenStrep (HCT116) or 5% RPMI + L-g
media. DMSO or compound was added, at 5.5 mM to 0.85 nM in 3-fold dilutions, in duplicate. After 4 days at
37 °C, cell proliferation was measured using CellTiterGlow. ICsy data was calculated using Prism 6.

Materials. Chemicals were purchased from Aldrich, Fisher or Alfa Aesar, TCI, and used without purification.
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=~ Y Topms Glycidyl ether (R)-6 was obtained from the reaction of commercially available (S)-glycidol
OH (from Aldrich) with NaH (60% in mineral oil) and PMBCI in DMF following a known
procedure’.
COt-Bu
7 To a stirred solution of 5-hexynoic acid tert-butyl ester 5% (4.4 g, 26 mmol, 1.3 equiv) in 400

mL THF at -78°C was added n-BuLi (9.6 mL, 24 mmol, 1.2 equiv). After stirring for 1 h at -
78 °C, BF;-OEt, (2.5 mL, 20 mmol, 1.0 equiv) was added slowly to the stirred solution at this temperature. The
solution was stirred for 20 minutes, at which time glycidyl ether (R)-6 (3.88 g in 20 mL THF, 20 mmol, 1.0 equiv)
was added dropwise at -78 °C. The reaction was allowed to warm to room temperature and stirred overnight at this
temperature. Then the reaction was quenched with saturated aqueous NH4Cl, and extracted 3 times with Et,O. The
combined organic layer was washed with brine, dried with MgSQO,, filtered, concentrated, and purified by flash
chromatography (5-25% EtOAc in hexanes) to afford the product 7 (5.39 g, 74% yield) as a colorless oil. "H NMR
(400 MHz, CDCl;) 8 7.26 (d, J = 7.7 Hz, 2H), 6.88 (d, J= 7.1 Hz, 2H), 4.49 (s, 2H), 3.90 (qd, J = 6.4, 4.0 Hz, 1H),
3.80 (s, 3H), 3.56 (dd, J = 9.6, 3.9 Hz, 1H), 3.45 (dd, J=9.1, 7.1 Hz, 1H), 2.43-2.35 (m, 2H), 2.30 (t, /= 7.4 Hz,
2H), 2.23-2.16 (m, 2H), 1.80-1.69 (m, 2H), 1.44 (s, 9H); *C NMR (100 MHz, CDCl;) & 172.58, 159.26, 129.97,
129.38, 113.79, 81.62, 80.25, 76.37, 73.05, 72.69, 69.09, 55.25, 34.42, 28.09, 24.24, 23.86, 18.16; [a]p>’ = -6.8 (c =
1.0, CHCl3); MS(ESI) caled for C,;H3OsNa (M+Na)" 385.2, found 385.1; HRMS(ESI) calcd for C,H;0OsNa
(M+Na)" 385.1991, found 385.1982.

tBu0,C~ " N=""opme A stirred mixture of alcohol 7 (3.3 g, 9.1 mmol, 1.0 equiv), quinoline (32 uL, 0.27
a OH mmol, 3 mol%), and Lindlar catalyst (~5% palladium on calcium carbonate;
poisoned with lead) (0.388 g, 0.18 mmol, 2 mol %) in EtOAc (50 mL) was sparged
with N, for 15 minutes. H, gas was then bubbled through the stirred mixture for 1 h. The reaction was filtered
through a plug of Celite, and purified by flash chromatography (5-25% EtOAc in hexanes) to afford the product a
(3.2 g, 96% yield) as a colorless oil. "H NMR (400 MHz, CDCl3) 6 7.25 (d, J = 8.6 Hz, 2H), 6.88 (d, J = 8.6 Hz, 2H),
5.54-5.34 (m, 2H), 4.47 (s, 2H), 3.87-3.80 (m, 1H), 3.80 (s, 3H), 3.48 (dd, /= 9.5, 3.4 Hz, 1H), 3.33 (dd, /= 9.4,
7.4 Hz, 1H), 2.43 (s, 1H), 2.28-2.16 (m, 4H), 2.12-2.01 (m, 2H), 1.71-1.56 (m, 2H), 1.43 (s, 9H); C NMR (100
MHz, CDCl;) 6 173.01, 159.23, 131.57, 129.99, 129.37, 125.59, 113.78, 80.05, 73.63, 73.00, 70.20, 55.23, 34.92,
31.27, 28.06, 26.56, 24.85; [a]p™ = +1.4 (c = 1.0, CHCl3); MS(ESI) calcd for C,;H3,0sNa (M+Na)™ 387.2, found
387.2; HRMS(ESI) calcd for C,;H3,0sNa (M+Na)" 387.2147, found 387.2149.

t-Bu0,c” > >=">"opmg To a stirred solution of alcohol a (5.95 g, 16 mmol, 1.0 equiv) in 160 mL DCM at
OSEM 0 °C was added i-Pr,NEt (5.7 mL, 33 mmol, 2.0 equiv). Then SEMCI (2-

(Trimethylsilyl)ethoxymethyl chloride) (4.4 mL, 25 mmol, 1.5equiv) was added
slowly to the stirred solution at this temperature. The reaction was allowed to warm to room temperature and stirred
overnight. Then the reaction was quenched with H,O, and extracted 3 times with DCM. The combined organic layer
was washed with brine, dried with MgSO,, filtered, concentrated, and purified by flash chromatography (5-10%
EtOAc in hexanes) to afford the product b (7.79 g, 96% yield) as a colorless oil. '"H NMR (400 MHz, CDCls) &
7.26-7.21 (m, 2H), 6.89-6.83 (m, 2H), 5.49-5.35 (m, 2H), 4.74 (dd, /= 18.3, 7.0 Hz, 2H), 4.53-4.40 (m, 2H), 3.83—
3.74 (m, 1H), 3.80 (s, 3H), 3.69-3.56 (m, 2H), 3.45 (d, J = 5.1 Hz, 2H), 2.35-2.27 (m, 2H), 2.24-2.16 (m, 2H),
2.11-2.00 (m, 2H), 1.70-1.57 (m, 2H), 1.43 (s, 9H), 0.94-0.83 (m, 2H), -0.00 (s, 9H); *C NMR (100 MHz, CDCl5)
5 172.99, 159.08, 131.04, 130.35, 129.16, 125.96, 113.69, 93.98, 79.99, 75.59, 72.93, 71.85, 65.02, 55.23, 35.01,
29.83, 28.09, 26.69, 24.90, 18.03, -1.45; [o]p™’ = +3.8 (¢ = 1.0, CHCl;); MS(ESI) calcd for C,;HsoNO4Si (M+NH,)"
512.3, found 512.3; HRMS(ESI) caled for Co7;H,604SiNa (M+Na)” 517.2961, found 517.2969.

b

! a) Dias, L. C.; Ferreira, M. A. B. J. Org. Chem. 2012, 77, 4046. b) White, J. D.; Lincoln, C. M.; Yang, J.; Martin,
W. H. C.; Chan, D. B. J. Org. Chem. 2008, 73, 4139.

2 McGinley, C. M.; Jacquot, C.; van der Donk, W. A. Bioorg. Med. Chem. Lett. 2007, 17, 4049.
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tBuO,C” ">=">"on DDQ (2.64 g, 11.6 mmol, 1.5 equiv) was added to a biphasic solution of PMB ether b
OSEM (137 mg, 0.10 mmol) in 50 mL DCM and 2.5 mL phosphate buffer (pH = 7) at 0 °C .
The resulting solution was stirred for 1 h at 0 °C, then warmed to room temperature
for additional 1.5 h. Then the reaction was quenched with saturated aqueous NaHCOj; solution and extracted 3 times
with DCM. The combined organic layer was washed with brine, dried with MgSO,, filtered, concentrated, and
purified by flash chromatography (5-25% EtOAc in hexanes) to afford the product ¢ (2.81g, 97% yield) as a
colorless oil. "H NMR (400 MHz, CDCl3) § 5.53-5.32 (m, 2H), 4.79 (d, J = 7.1 Hz, 1H), 4.70 (d, J = 7.2 Hz, 1H),
3.81-3.69 (m, 1H), 3.64-3.53 (m, 3H), 3.53-3.43 (m, 1H), 3.24 (s, 1H), 2.32-2.15 (m, 4H), 2.11-1.98 (m, 2H),
1.69-1.57 (m, 2H), 1.43 (s, 9H), 1.03-0.87 (m, 2H), 0.01 (s, 9H); *C NMR (100 MHz, CDCl3) § 172.98, 131.32,
125.52, 95.07, 81.74, 80.08, 65.69, 65.28, 34.94, 29.69, 28.09, 26.66, 24.83, 18.10, -1.49; [a]p™ = -27.6 (¢ = 1.0,
CHCl;); MS(ESI) caled for CyoH3905Si (M+H)" 375.3, found 375.2; HRMS(ESI) calcd for C;oH;3305SiNa (M+Na)"
397.2386, found 397.2382.

0 NaHCO; (6.24 g, 74.2 mmol, 5.0 equiv) was added to the solution of the alcohol ¢
t-BuOZC/\/E/\;)LH (5.56 g, 14.8 mmol, 1.0 equiv) in 150 mL DCM at 0 °C. Dess-Martin periodinane
Osem  (7.56 g, 17.8 mmol, 1.2 equiv) was added to the stirred suspension in 3 portions. After
stirring overnight at this temperature, the reaction was concentrated. Then the reaction
was quenched with a solution of 20% aqueous Na,S,0s/saturated aqueous NaHCO; (1:1), and extracted three times
with EtOAc, The combined organic layer was washed with brine, and dried with MgSO,, concentrated, filtered, and
purified by flash chromatography (5-10% EtOAc in hexanes) to afford the product 8 (4.95 g, 90% yield) as a
colorless oil. '"H NMR (400 MHz, CDCl;) § 9.61 (d, J = 1.9 Hz, 1H), 5.55-5.33 (m, 2H), 4.74 (dd, J = 19.6, 7.0 Hz,
2H), 3.93 (td, J = 6.5, 1.8 Hz, 1H), 3.75-3.57 (m, 2H), 2.43 (t, J = 6.5 Hz, 2H), 2.19 (t, J = 7.5 Hz, 2H), 2.13-1.97
(m, 2H), 1.70-1.56 (m, 2H), 1.42 (s, 9H), 0.97-0.79 (m, 2H), 0.00 (s, 9H); >C NMR (100 MHz, CDCl5) § 202.52,
172.86, 132.37, 123.77, 94.80, 81.65, 80.05, 65.76, 34.86, 28.15, 28.05, 26.62, 24.70, 17.91, -1.49; [a]p’= +14.6 (¢
= 1.0, CHCls); MS(ESI) calcd for C;oH3605SiNa (M+Na)" 395.2, found 395.2; HRMS(ESI) calcd for C;oH330sSiNa
(M+Na)" 395.2230, found 395.2217.

/\/E/\/// A solution of MeONa (5.4 M in MeOH, 2.6 mL, 4.0 equiv) in 70 mL THF was cooled
- to -78 °C. Dimethyl 1-diazo-2-oxopropylphosphonate 9° (2.69 g, 14.0 mmol, 4.0 equiv)
in 70 mL THF was added to the above solution at -78 °C. Afer 15 minutes, the
aldehyde (1.30 g, 3.5 mmol, 1.0 equiv) was added to the stirred solution at -78 °C.
After stirring for 0.5 h at this temperature, the reaction was quenched with saturated aqueous NH,Cl1 at 0 °C, and
extracted 3 times with EtOAc. The combined organic layer was washed with brine, dried with MgSQ,, concentrated,
filtered, and purified by flash chromatography (5-10% EtOAc in hexanes) to afford the product 10 (1.21 g, 94%
yield) as a colorless oil. '"H NMR (400 MHz, CDCl5) & 5.56-5.32 (m, 2H), 4.87 (d, J= 7.0 Hz, 1H), 4.63 (d, /= 7.0
Hz, 1H), 4.30 (td, /= 6.5, 2.0 Hz, 1H), 3.71-3.61 (m, 1H), 3.55-3.46 (m, 1H), 2.44 (t, /= 5.9 Hz, 2H), 2.37 (d, J =
2.0 Hz, 1H), 2.17 (t, J = 7.5 Hz, 2H), 2.10-2.00 (m, 2H), 1.70-1.53 (m, 2H), 1.40 (s, 9H), 0.96-0.81 (m, 2H), -0.03
(s, 9H); °C NMR (100 MHz, CDCl3) § 172.77, 131.79, 124.72, 92.25, 82.26, 79.85, 73.45, 65.30, 64.84, 34.83,
33.42,28.01, 26.69, 24.75, 17.93, -1.52; [a]p>"= +87.2 (¢ = 1.0, CHCl;); MS(ESI) calcd for C,H3c0,SiNa (M+Na)"
391.2, found 391.2; HRMS(ESI) calcd for C,0H3,04SiNa (M+Na)" 391.2281, found 391.2280.

t-BuO,C

On

SEM
10

The (R) and (S) Mosher’s esters were synthesized from deprotecting SEM product of 10 and the (S) and (R) acid
chloride, respectively (pyridine, DMAP, CH,Cl,, rt, 2 h). The resulting differences in chemical shifts are consistent
with (R) stereochemistry at C8 as shown.

3 Wijtmans, M.; de Graaf, C.; de Kloe, G.; Istyastono, E. P.; Smit, J., Lim, H.; Boonnak, R.; Nijmeijer, S.; Smits, R.
A.; Jongejan, A.; Zuiderveld, O.; de Esch, 1. J. P.; Leurs, R. J. Med. Chem. 2011, 54, 1693.
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o S R AS (ppm)

o) S P H5' 54310 53270  +0.1040

pp  [BUOL P H6' 55720 54880  +0.0840

MTPA= § oc OMTPHA H7' 26290 25490  +0.0800
cFCHs H8' 55075 55360  -0.0285

H10'2.5015 25760  -0.0745

A8 (ppm) = AS-AR

o’ Glycidyl ether (S)-6 was obtained from the reaction of commercially available (R)-
glycidol (from Aldrich) with NaH (60% in mineroil oil) and PMBCI in DMF
following a known procedure”.

O

MeO To a stirred solution of 1-heptyne (7.2 mL, 54.5 mmol, 2.0 equiv) in 150 mL THF at
1 -78 °C was added n-BuLi (22 mL, 54.5 mmol, 2.0 equiv). After stirring for 1 h at -78
°C, BF5-OEt; (5.2 mL, 40.9 mmol, 1.5 equiv) was added at this temperature. The solution was stirred for 15 minutes,
at which time glycidyl ether (5.29 g in 20 mL THF, 27.3 mmol, 1.0 equiv) was added dropwise at -78 °C. The
reaction was stirred at - 78 °C for 4 hours, quenched with saturated aqueous NH4Cl, and extracted 3 times with Et,O.
The combined organic layer was washed with brine, dried with MgSO,, filtered, and concentrated to afford the
product as a yellow oil. The '"HNMR spectrum of the crude sample was very clean and so the above alcohol was
brought into the following reaction without further purification. '"H NMR (400 MHz, CDCl;) § 7.29-7.18 (m, 2H),
6.91-6.79 (m, 2H), 4.48 (s, 2H), 3.94-3.83 (m, 1H), 3.79 (s, 3H), 3.55 (dd, /= 9.5, 3.9 Hz, 1H), 3.44 (dd, J= 9.5,
6.7 Hz, 1H), 2.42-2.35 (m, 2H), 2.16-2.06 (m, 2H), 1.87-1.78 (m, 2H), 1.38-1.21 (m, 4H), 0.87 (t, /= 7.1 Hz, 3H).

A stirred mixture of the above alcohol (3.29 g, 11.3 mmol, 1.0 equiv), quinoline (40 pL, 0.34 mmol, 3 mol%), and
Lindlar catalyst (~5% palladium on calcium carbonate; poisoned with lead) (481.6 g, 0.11 mmol, 1.0 mol %) in 120
mL EtOAc was sparged with N, for 15 minutes. H, gas was then bubbled through the stirred mixture for 1 hour. The
reaction mixture was filtered through a plug of Celite and concentrated to afford the desired alkene as a yellow oil.
The '"HNMR spectrum of crude alkene was clean and therefore was used in the following reaction without further
purification. '"H NMR (400 MHz, CDCl3) & 7.29-7.21 (m, 2H), 6.90-6.83 (m, 2H), 5.55-5.43 (m, 1H), 5.42-5.32 (m,
1H), 4.47 (s, 2H), 3.85-3.76 (m, 1H), 3.79 (s, 3H), 3.48 (dd, J = 9.5, 3.2 Hz, 1H), 3.32 (dd, J= 9.4, 7.5 Hz, 1H),
2.29 (d, J=3.5Hz, 1H), 2.27-2.17(m, 2H), 2.08- 1.94 (m, 2H), 1.37-1.16 (m, 6H), 0.87 (t, J= 6.8 Hz, 3H).

The alkene (5.6 g, 19.2 mmol, 1.0 equiv) was dissolved in 300 mL DCM. 4A MS (8.4 g) and DDQ (2,3-dichloro-
5,6-dicyano-1,4-benzoquinone) (4.88 g, 21.1 mmol, 1.1 equiv) were added at 0 °C. The resulting solution was
allowed to stir for 10 min at 0 °C, then warmed to room temperature and stirred for additional 2 hours. The reaction
mixture was filtered, and the filtrate was washed with saturated aqueous NaHCO;. The organic layer was separated
and the aqueous layer was extracted 3 times with DCM. The combined organic layer was washed with brine, dried
with MgSQO,, filtered, concentrated, and purified by flash chromatography (3-25% EtOAc in hexanes) to afford the
product 11 (3.7 g, 67% yield over three steps) as a mixture of diasteroisomers. 'H NMR (400 MHz, CDCl;) & 7.47—
7.36 (m, 2H), 6.93-6.87 (m, 2H), 5.90, 5.76 (s, 1H), 5.61-5.49 (m, 1H), 5.46-5.34 (m, 1H), 4.32-4.17, 4.10-4.03
(m, 2H), 3.81, 3.80 (s, 3H), 3.77-3.71, 3.68-3.62 (m, 1H), 2.59-2.46 (m, 1H), 2.46-2.27 (m, 1H), 2.14-1.94 (m,
2H), 1.41-1.18 (m, 6H), 0.94-0.80 (m, 3H).

HO >"S=">">"To a stirred solution of the compound 11 (3.7 g, 12.7 mmol, 1.0 equiv) in 125 mL DCM
oPMB at -78 °C was added DIBAL-H (diisobutylaluminium hydride, 1.0 M in DCM) (32 mL,

d 31.75 mmol, 2.5 equiv). After stirring for 0.5 hour at -78 °C, the reaction was quenched

with 10% citric acid, and the heterogeneous mixture was stirred for 1 hour at room

temperature until two clear phases were present. The organic layer was separated and the aqueous layer was
extracted 3 times with DCM. The combined organic layer was washed with brine, dried with MgSO,, filtered,
concentrated, and purified by flash chromatography (3-25% EtOAc in hexanes) to afford the product d (2.93 g, 79%
yield) as a colorless oil. '"H NMR (400 MHz, CDCls) & 7.28 (d, J = 8.5 Hz, 2H), 6.89 (d, J = 8.5 Hz, 2H), 5.57-5.44

4Nicola0u, K. C,; Li, Y.; Fylaktakidou, K. C.; Mitchell, H. J.; Wei, H.; Weyershausen, B. Angew. Chem. Int. Ed.
2001, 40, 3849.
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(m, 1H), 5.43-5.31 (m, 1H), 4.62 (d, J = 11.2 Hz, 1H), 447 (d, J = 11.4 Hz, 1H), 3.81 (s, 3H), 3.69-3.61 (m, 1H),
3.56-3.46 (m, 2H), 2.44-2.32 (m, 1H), 2.32-2.22 (m, 1H), 2.09-1.98 (m, 2H), 1.88 (s, 1H), 1.42-1.17 (m, 6H), 0.89
(t, J = 6.8 Hz, 3H); '°C NMR (100 MHz, CDCl3) § 159.22, 132.62, 130.39, 129.34, 124.25, 113.81, 79.21, 71.14,
64.14, 55.20, 31.47, 29.17, 28.65, 27.28, 22.51, 14.01; [0]p* = +33.2 (¢ = 1.0, CHCL;); MS(ESI) calcd for
C5H505Na (M+Na)* 315.2, found 315.2; HRMS(ESI) caled for C;sH,505Na (M+Na)* 315.1936, found 315.1924.

o Pyridine (4.0 mL, 50.0 mmol, 5.0 equiv) was added to the solution of the alcohol d (2.93 g,
HJ\__/\=/\/\/ 10.0 mmol, 1.0 equiv) in 70 mL DCM at 0 °C. Dess-Martin periodinane (5.2 g, 13.0 mmol,
OPMB 1.2 equiv) was added to the stirred suspension in 2 portions. After stirring overnight at this

12 temperature, the reaction was concentrated. Then the reaction was quenched with a

solution of 20% aqueous Na,S,0s/saturated aqueous NaHCO; (1:1), and extracted 3 times
with EtOAc. The combined organic layer was washed with brine, dried with MgSO,, concentrated, filtered, and
purified by flash chromatography (5-10% EtOAc in hexanes) to afford the product 12 (2.4 g, 82% yield) as a
colorless oil. '"H NMR (400 MHz, CDCl;) & 9.62 (d, J = 2.1 Hz, 1H), 7.27 (d, J = 5.6 Hz, 2H), 6.88 (d, J = 8.6 Hz,
2H), 5.61-5.46 (m, 1H), 5.44-5.34 (m, 1H), 4.56 (q, J = 11.5 Hz, 2H), 3.80 (s, 3H), 3.76 (td, J= 6.5, 2.1 Hz, 1H),
246 (t, J = 6.8 Hz, 2H), 2.08-1.96 (m, 2H), 1.43-1.18 (m, 6H), 0.88 (t, J = 6.9 Hz, 3H); *C NMR (100 MHz,
CDCl;) 6 203.40, 159.47, 133.51, 129.63, 129.30, 122.60, 113.86, 82.84, 72.20, 55.23, 31.44, 29.07, 28.32, 27.32,
22.50, 14.01; [a]p™ = -22.6 (¢ = 1.0, CHCI3); MS(ESI) calcd for C;sH,OsNa (M+Na)" 313.2, found 313.2;
HRMS(ESI) caled for C;5H,03Na (M+Na)' 313.1780, found 313.1772.

o Cp,Zr(H)Cl (1.47 g, 5.7 mmol, 1.5 equiv) was weighed and
t-BUO,C =" S N added to a flask in a glove box, suspended in 14 mL DCM and
OSEM  OPMB cooled to 0 °C. A solution of alkyne 10 (1.54 g, 4.2 mmol, 1.1

equiv) in 14 mL DCM was added to the stirred suspension of
Cp,Zr(H)Cl1 at 0 °C. Hydrozirconation was complete after 1.5
hours, after which the solution was cooled to -78 °C. At this time, a solution of Me,Zn (2.0 M in toluene, 2.84 mL,
5.7 mmol, 2.0 equiv) was added slowly to the solution of vinyl zirconium at -78 °C. After stirring for 15 minutes at -
78 °C, the reaction was allowed to warm to 0 °C. The solution was then allowed to stir for additional 15 minutes at 0
°C, after which a solution of the aldehyde 12 (1.10 g, 3.8 mmol, 1.0 equiv) in 7.0 mL toluene was added at the same
temperature. The reaction was allowed to stir overnight at 0 °C. The reaction was quenched with a 10% aqueous
solution of citric acid, and the heterogeneous mixture was stirred for 1 h at room temperature until two clear phases
were present. The organic layer was separated and the aqueous layer was extracted 3 times with DCM. The
combined organic portion was washed with brine, dried with MgSO,, filtered, concentrated, and purified by flash
chromatography (3-25% EtOAc in hexanes) to afford the desired alcohol (2.45 g) as a mixture of diastereoisomers.

e

NaHCO; (1.55 g, 18.5 mmol, 5.0 equiv) was added to the solution of the above alcohol (2.44 g, 3.7 mmol, 1.0 equiv)
in 15 mL DCM at 0 °C. Dess-Martin periodinane (1.88 g, 4.4 mmol, 1.2 equiv) was added to the stirred suspension
in 2 portions. After stirring overnight at this temperature, the reaction was concentrated. Then the reaction was
quenched with a solution of 20% aqueous Na,S,0s/saturated aqueous NaHCOs; (1:1), and extracted three times with
EtOAc. The combined organic layer was washed with brine, dried with MgSQ,, concentrated, filtered, and purified
by flash chromatography (5-15% EtOAc in hexanes) to afford the product e (2.07 g, 83% yield over two steps) as a
colorless oil. '"H NMR (400 MHz, CDCl3) § 7.25-7.19 (m, 2H), 6.91-6.80 (m, 3H), 6.65 (dd, J = 15.8, 1.1 Hz, 1H),
5.54-5.30 (m, 4H), 4.65 (d, J= 7.0 Hz, 1H), 4.60 (d, J=7.0 Hz, 1H), 4.48 (d, /= 11.4 Hz, 1H), 4.34 (d, /= 11.4 Hz,
1H), 4.30—4.23 (m, 1H), 3.94-3.87 (m, 1H), 3.79 (s, 3H), 3.76-3.65 (m, 1H), 3.58-3.46 (m, 1H), 2.52-2.24 (m, 4H),
2.19 (t, J=7.5 Hz, 2H), 2.09-2.00 (m, 2H), 2.00-1.93 (m, 2H), 1.70-1.55 (m, 2H), 1.43 (s, 9H), 1.35-1.17 (m, 6H),
0.96-0.75 (m, 5H), 0.01 (s, 9H); *C NMR (100 MHz, CDCl;) § 200.60, 172.82, 159.30, 146.92, 133.04, 131.73,
129.52,129.42, 124.87, 124.67, 123.28, 113.74, 92.78, 83.68, 79.99, 75.02, 71.78, 65.30, 55.20, 34.91, 32.72, 31.44,
30.37, 29.12, 28.07, 27.32, 26.73, 24.78, 22.51, 17.97, 14.02, -1.45; [a]p™"= +14.6 (¢ = 0.5, CHCl;); MS(ESI) calcd
for C33He,0;SiNa (M+Na)® 681.4, found 681.4; HRMS(ESI) calcd for CisHg,0;SiNa (M+Na)" 681.4163, found
681.4161.
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oH Ketone e (2.07 g, 3.14 mmol, 1.0 equiv) was dissolved in 60
t-BuO,C =" N N—= mL DCM and cooled to -78 °C. Super-Hydride (1.0 M in THF,
OSEM  OPMB 4.1 mL, 4.08 mmol, 1.3 equiv) was added slowly and the
resulting solution was allowed to stir for 30 minutes at -78 °C.
Then the reaction was quenched with a 10% aqueous solution
of citric acid, and the heterogeneous mixture was stirred for 1 hour at room temperature until two clear phases were
present. The organic layer was separated and the aqueous layer was extracted 3 times with DCM. The combined
organic layer was washed with brine, dried with MgSO,, filtered, concentrated, and purified by flash
chromatography (3-25% EtOAc in hexanes) to afford the desired alcohol 13 (> 10:1 selectivity, 2.06 g, 97 % yield)
as a colorless oil. '"H NMR (400 MHz, CDCl5) & 7.29-7.19 (m, 2H), 6.92-6.82 (m, 2H), 5.73 (dd, J = 15.6, 6.0 Hz,
1H), 5.60 (ddd, J = 15.6, 7.4, 0.9 Hz, 1H), 5.50-5.36 (m, 4H), 4.67 (d, J = 6.9 Hz, 1H), 4.59 (d, J = 7.2 Hz, 1H),
4.57 (d,J=11.2 Hz, 1H), 4.50 (d, /= 11.3 Hz, 1H), 4.29-4.22 (m, 1H), 4.13—4.04 (m, 1H), 3.80 (s, 3H), 3.78-3.69
(m, 1H), 3.54-3.47 (m, 1H), 3.47-3.40 (m, 1H), 2.43-2.23 (m, 4H), 2.14-2.13 (m, 3H), 2.11-1.95 (m, 4H), 1.70-
1.56 (m, 2H), 1.43 (s, 9H), 1.37-1.20 (m, 6H), 0.98-0.81 (m, 5H), 0.01 (s, 9H); *C NMR (100 MHz, CDCl;) &
173.02, 159.21, 132.20, 131.97, 131.59, 130.87, 130.41, 129.33, 125.86, 125.22, 113.77, 91.82, 81.82, 80.02, 75.67,
72.70, 71.79, 65.01, 55.24, 34.99, 33.44, 31.52, 29.25, 28.09, 27.71, 27.40, 26.76, 24.87, 22.57, 18.05, 14.05, -1.42;
[a]p™’ = +59.0 (¢ = 1.0, CHCls); MS(ESI) calcd for C33Hg,0,SiNa (M+Na)™ 683.4, found 683.4; HRMS(ESI) calcd
for C33Hg40,SiNa (M+Na)" 683.4319, found 683.4314.

13

The (R) and (S) Mosher’s esters were synthesized from 13 and the (S) and (R) acid chloride, respectively (pyridine,
DMAP, CH,Cl,, rt, 24 h). The resulting differences in chemical shifts are consistent with (R) stereochemistry at C11°
as shown.

S R Ad (ppm)
OMTPA H8' 4.0946  4.0394  +0.055
o + 4+ - H9' 57424 55738  +0.169
9 g " n
MrPA= A PN BuO,C — NSO 057925 56304 +0.153
SEMO OPMB H11' 5.6471 57502  -0.103

FsC OCH;
H12'3.4719 35097  -0.038

Ad (ppm) = AS-AR

10}\(0,3 (S)-Glycidaldehyde diethyl acetal (S)-A°, was resolved from racemic glycidaldehyde diethyl acetal using
OFt the HKR method developed by Jacobsen®.

S)-A
©) p-Toluenesulfonic acid (0.8 g, 1.33 mmol, 1.4 mol%) was added to a 100 mL round-bottomed flask

containing a stirred solution of (R, R)-(-)-N,N -bis(3,5-di-tert-butylsalicicylidene)-1,2-cyclohexanediaminocobalt (II)
(0.27 g, 1.4 mmol, 1.5 mol%) in 20 mL DCM at room temperature. The reaction was allowed to stir open to air for 1

hour, after which the stir bar was removed and the solution was concentrated by rotary evaporation. The contents of
the flask were placed under high vacuum for 1 hour to remove the remaining solvent. The stir bar was returned to

the flask and racemic glycidaldehyde diethyl acetal (13.7 g, 93.7 mmol, 1.0 equiv) was added to the (salen)Co"'-OTs

catalyst at room temperature. The flask was capped and stirred vigorously for 24 hours. The epoxide was transferred
to a -78°C receiving flask by distillation (60°C, 10 mmHg) to afford (S)-A (5.81 g, 40.1 mmol, 43% yield, 97% ee)

as a clear liquid, which was stored over 4A molecular sieves in the freezer. The ee of (S)-A (97%) was determined

by chiral GC. "H NMR (400 MHz, CDCl3) § =4.34 (dd, J = 4.3, 1.5 Hz, 1H), 3.78-3.72 (m, 2H), 3.65-3.61 (m, 2H),

3.16-3.08 (m, 1H), 2.82-2.75 (m, 2H), 1.28-1.20 (m, 6H); *C NMR (100 MHz, CDCl3) § 101.5, 62.9, 62.3, 51.8,

43.8,15.2, 15.1; [a]p™ = -5.4 (c = 1.0, EtOH); lit. data: [a]p> = -5.4 (¢ = 1.04, EtOH)’.

> a) Weisblat, D. I.; Magerlein, B. J.; Myers, D. R.; Hanze, A. R.; Fairburn, E. L.; Rolfson, S. T. J. Am. Chem. Soc.
1953, 75, 5893. b) Franck, C. P. D.; Virgil H.; Soth, S.; Laurence, H. Eur. J. Org. Chem. 2006, 2006, 5526.
6Nielsen, L. P. C.; Stevenson, C. P.; Blackmond, D. G.; Jacobsen, E. N. J. Am. Chem. Soc. 2004, 126, 1360.

7 Pederson, R. L.; Liu, K. K. C.; Rutan, J. F.; Chen, L.; Wong, C. H. J. Org. Chem. 1990, 55, 4897.
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OEt  To a stirred solution of 1-pentyne (3.0 mL, 30 mmol, 2.0 equiv) in 100 mL THF at -78°C was
WOEt added n-BuLi (12 mL, 30 mmol, 2.0 equiv). After stirring for 1 hour at -78°C, BF;-OEt, (2.5
OH mL, 19.5 mmol, 1.3 equiv) was added at this temperature. The solution stirred for 25 minutes,
B at which time (S)-A (2.2 g in 15 mL THF, 15 mmol, 1.0 equiv) was added dropwise at -78°C.
The reaction was stirred at -78°C for 4 hours, quenched with saturated aqueous NH4Cl, and extracted 3 times with
Et,0. The combined organic layer was washed with brine, dried with MgSQO,, filtered, concentrated, and purified by
flash chromatography (6-30% EtOAc/Hexanes) to give the product B (2.98 g, 13.9 mmol, 93% yield) as a yellow oil.
'H NMR (400 MHz, CDCl3) & 4.48 (d, J = 5.6, 1H), 3.80-3.75 (m, 2H), 3.72-3.65 (m, 1H), 3.66-3.58 (m, 2H),
2.56-2.48 (m, 1H), 2.46-2.38 (m, 1H), 2.32 (d, J = 4.1 Hz, 1H), 2.19-2.11 (m, 2H), 1.55-1.47 (m, 2H), 1.24 (t,J =
7.1 Hz, 3H), 1.23 (t,J= 7.1 H, 3H), 0.97 (t, J = 7.4 Hz, 3H); *C NMR (100 MHz, CDCl;) § 103.7, 82.2, 76.1, 70.6,
63.8, 63.5,22.6,22.5,20.9, 15.4, 13.6, 13.5; [o]p™’ = -14 (c = 1.19, CHCl;).

OEt A stirred mixture of B (1.5 g, 7.0 mmol, 1.0 equiv), quinoline (42 pL, 0.35 mmol, 5 mol%),
\/E/\H\oa and Lindlar catalyst (0.149 g, 0.07 mmol, 1.0 mol %) in MeOH (25 mL) was sparged with N,

OH for 15 minutes. H, gas was then bubbled through the stirred mixture for 1 hour. The reaction

was filtered through a plug of Celite and concentrated to afford the product C (1.51 g,
quantitative yield) as a yellow oil which was used without further purification. "H NMR (400 MHz, CDCl;) § 5.64—
5.38 (m, 2H), 4.31 (d, J = 5.8 Hz, 1H), 3.87-3.68 (m, 2H), 3.68-3.49 (m, 3H), 2.46-2.32 (m, 1H), 2.32-2.19 (m,
1H), 2.15 (d, J = 3.5 Hz, 1H), 2.08-2.01 (m, 2H), 1.47-1.31 (m, 2H), 1.24 (q, J = 7.0 Hz, 6H), 0.91 (t, /= 7.3 Hz,
3H); *C NMR (100 MHz, CDCl;) § 132.2, 125.4, 104.6, 71.2, 63.5, 63.4,29.9, 29.6, 22.9, 15.6, 15.5, 13.9; [a]p™ =
-6.4 (c = 1.06, CHCl,).

C

OEt To a stirred suspension of NaH (0.21 g, 5.25 mmol, 1.5 equiv) and tetrabutylammonium
— oet iodide (0.132 g, 0.35 mmol, 0.1 equiv) in 25 mL DMF at 0 °C was slowly added C (0.76 gin 5
OPMB mL DMF, 3.5 mmol, 1.0 equiv). After stirring for 1 hour at 0 °C, PMBCI (0.97 mL, 7.0 mmol,
2.0 equiv) was added at this temperature and the reaction was allowed to warm to room
temperature. The reaction was allowed to stir for 24 hours, after which it was quenched by slow addition of H,O at 0
°C. The reaction was extracted 3 times with Et,O, and the combined organic layer was washed with brine, dried with
MgSO,, filtered, concentrated and purified by flash chromatography (2-10% EtOAc in hexanes) to afford D (1.11 g,
94% yield) as a light yellow oil. 'H NMR (400 MHz, CDCl;) § 7.36-7.19 (m, 2H), 6.90-6.76 (m, 2H), 5.56-5.36 (m,
2H), 4.64 (d, J=11.2 Hz, 1H), 4.54 (d, J=11.2 Hz, 1H), 4.37 (d, J= 6.0 Hz, 1H), 3.76 (s, 3H), 3.76-3.66 (m, 2H),
3.66-3.57 (m, 1H), 3.57-3.48 (m, 1H), 3.46-3.37 (m, 1H), 2.46-2.33 (m, 1H), 2.33-2.22 (m, 1H), 2.10-1.91 (m,
2H), 1.44-1.29 (m, 2H), 1.29-1.14 (m, 6H), 0.89 (t, J = 7.4 Hz, 3H); "CNMR (100 MHz, CDCl;) & 159.3, 131.6,
131.2, 129.6, 126.0, 113.8, 104.8, 79.8, 72.9, 64.0, 63.4, 55.3, 29.7, 28.7, 23.0, 15.7, 15.5, 14.0; [a]p™ = +13 (c =
1.0, CHCly).

D

9 To a stirred solution of D (0.22 g, 0.654 mmol, 1.0 equiv) in 45 mL THF at 0 °C was added a 15

— H mL freshly prepared solution of 10% HCI. Hydrolysis of the diethyl acetal was complete after

OPMB 44 hours of stirring at 0 °C, after which the solution was poured into a stirred solution of

saturated aqueous NaHCO; at 0 °C. The crude aldehyde E was extracted from the aqueous layer

by washing once with EtOAc and twice with DCM. The organic layer was pooled, dried with MgSQO,, filtered and
concentrated. The crude aldehyde was unstable so it was purified quickly by flash chromatography (2.5-10% EtOAc
in hexanes with 0.1% Et;N) afforded the aldehyde E (0.145 g, 85% yield) as a colorless oil. This a—hydroxy
aldehyde E is very unstable and was used directly in the following reaction without being completely characterized.

E
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Significant decomposition occurs when stored overnight in the freezer; however, a small aliquot was removed to
obtain the "H NMR spectrum. 'H NMR (400MHz, CDCl5) 8 9.62 (d, J= 2.1 Hz, 1H), 7.28 (d, J = 8.5 Hz, 2H), 6.88
(d, J=8.6 Hz, 2H), 5.57-5.47 (m, 1H), 5.46-5.35 (m, 1H), 4.59 (d, /= 11.5 Hz, 2H), 4.53 (d, /= 11.5 Hz, 2H), 3.81
(s, 3H), 3.77 (dt, J = 6.5, 2.2 Hz, 1H), 2.49-2.42 (m, 2H), 2.04—1.95 (m, 2H), 1.42-1.30 (m, 2H), 0.89 (t, J = 7.4 Hz,
3H).

A cot-eu TIBSCI (0.82 g, 5.28 mmol, 1.5 eqiv) was added to a solution of k (1.0 g, 3.52 mmol, 1.0
StBs equiv), imidazole (0.72 g, 10.56 mmol, 3.0 equiv), and DMAP (43 mg, 0.352 mmol, 0.1
F equiv) in 20 mL DCM at 0 °C. The reaction was stirred for 30 minutes at 0 °C and 2.5 hours

at room temperature. MeOH (30 mL) and K,CO; (1.7 g, 12.32 mmol, 3.5 equiv) were then
added to the reaction sequentially at room temperature. After stirring overnight, the reaction was quenched with
saturated aqueous NaHCOj and extracted 3 times with EtOAc. The organic layer was combined, washed with brine,
dried with MgSO,, filtered and concentrated. The crude mixture was filtered through a plug of SiO, with 10%
EtOAc in hexanes to afford F (1.18 g, quantitative yield) which was used without further purification. "H NMR (400
MHz, CDCl;) & 4.34 (dt, J = 6.4, 2.1 Hz, 1H), 2.37 (d, J= 2.1 Hz, 1H), 2.22 (t, J = 7.5 Hz, 2H), 1.73-1.64 (m, 2H),
1.64-1.56 (m, 2H), 1.51-1.45 (m, 2H), 1.45 (s, 9H), 0.90 (s, 9H), 0.11 (d, J = 10.1 Hz, 6H); *C NMR (100 MHz,
CDCl;) § 173.0, 85.5, 80.0, 72.3, 62.7, 38.3, 35.6, 28.2, 25.9, 24.9, 24.7, 18.3, 4.43, 4.96; [o]p™’ = +30.9 (c = 1.1,
CHCL).

o Solid Cp,Zr(H)CI (0.614 g, 2.26 mmol, 1.7 equiv) was added to a stirred
= 7 COBU solution of F (0.652 g, 2.00 mmol, 1.5 equiv) in 7 mL DCM at 0 °C. The
hydrozirconation was complete after 2 hours, at which time a solution of

¢ ZnBr; (2.0 M in toluene, 0.133 mL, 0.133 mmol, 0.1 equiv) was added to
the reaction mixture. After stirring for an addition 15 minutes at 0 °C, a solution of the aldehyde (E, 0.35 g, 1.33
mmol, 1.0 equiv) in 2 mL DCM was added at the same temperature. The aldehyde was allowed to react overnight at
0 °C and the reaction was quenched with a 10% aqueous solution of citric acid. The organic layer was separated, and
the aqueous layer was washed 3 times with DCM. The organic layer was combined, washed with brine, dried with
MgSO,, filtered and concentrated to afford the desired alcohol as a mixture of diastereomers. The crude oil was
taken directly into the Dess-Martin oxidation without further purification.

OPMB OTBS

The above crude alcohol was dissolved in 15 mL DCM, treated with NaHCO; (0.328 g, 3.9 mmol, 3.0 equiv), and
cooled to 0 °C. Dess-Martin periodinane (1.14 g, 2.6 mmol, 2.0 equiv) was added to the stirred suspension in 3
portions. After 15 minutes, the reaction was removed from the ice bath and allowed to slowly warm to room
temperature. The oxidation was complete after stirring for 1.5 hours at room temperature. The reaction was
quenched with a solution of 20% Na,S,0;/saturated aqueous NaHCO; (1:1), extracted 3 times with DCM. The
combined layer was washed with brine, dried with MgSO,, filtered, concentrated and purified by flash
chromatography (5-8% EtOAc in hexanes) afforded of the ketone G (0.646 g, 84% yield over two steps) as a yellow
oil. '"H NMR (400 MHz, CDCl3) § 7.25-7.21 (m, 2H), 6.98 (dd, J = 15.6, 4.5 Hz, 1H), 6.88—6.84 (m, 2H), 6.66 (dd,
J=15.6, 1.6 Hz, 1H), 5.52-5.44 (m, 1H), 5.42-5.32 (m, 1H), 4.53 (d, J = 11.5 Hz, 1H), 4.34-4.29 (m, 2H), 3.92 (4,
J = 6.6 Hz, 1H), 3.80 (s, 3H), 2.44 (t, J = 7.1 Hz, 2H), 2.19 (t, J = 7.5 Hz, 2H), 2.02-1.92 (m, 2H), 1.63-1.51 (m,
4H), 1.43 (s, 9H), 1.40-1.30 (m, 4H), 0.89 (s, 9H), 0.87 (t, J = 7.4 Hz, 3H), 0.07—0.02 (m, 6H); *C NMR (100
MHz, CDCl;) ¢ 173.4, 159.4, 136.28, 132.1, 130.8, 129.5, 127.9, 125.9, 114.0, 82.3, 80.2, 73.2, 72.9, 72.1, 55.5,
38.2, 35.8, 29.7, 28.4, 27.9, 26.1, 25.3, 24.9, 22.9, 18.5, 14.1, -4.03, -4.52; MS (ESI) calcd for C;4Hs04SiNa
(M+Na)" 611.9, found 611.4.
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OH Ketone G (0.3 g, 0.5 mmol, 1.0 equiv) was dissolved in 10 mL DCM and

7 COBY L ooled to -78 °C. Super Hydride (1.0 M in THF, 0.6 mL, 1.2 equiv) was
added slowly and the resulting solution was allowed to stir for 20 minutes
at -78 °C. Then the reaction was quenched with a 10% aqueous solution of
citric acid, allowed to warm to room temperature, and stirred until two clear layers were present The aqueous layer
was washed 3 times with DCM. The organic layer was combined, washed with brine, dried with MgSQO,, filtered,
concentrated and purified by flash chromatography (8-18% EtOAc in hexanes) to afford the desired alcohol H (19:1
selectivity, 0.244 g, 83% yield) '"H NMR (400 MHz, CDCl;) & 7.26 (d, J = 8.7 Hz, 2H), 6.87 (d, J = 8.7 Hz, 2H),
5.76-5.59 (m, 2H), 5.53-5.35 (m, 2H), 4.58 (d, J = 11.3 Hz, 1H), 4.52 (d, J = 11.3 Hz, 1H), 4.29-4.21 (m, 1H),
4.18-4.09 (m, 1H), 3.81 (s, 3H), 3.51-3.39 (m, 1H), 2.42-2.30 (m, 1H), 2.24-2.12 (m, 4H), 2.04-1.96 (m, 2H),
1.62-1.46 (m, 4H), 1.43 (s, 9H), 1.39-1.28 (m, 4H), 0.91-0.85 (m, 12H), 0.03 (d, J = 8.8 Hz, 6H); *C NMR (100
MHz, CDCl;) 6 173.4, 159.4, 136.3, 132.1, 130.8, 129.5, 127.9, 125.9, 114.0, 82.3, 80.2, 73.2, 72.9, 72.1, 55.5, 38.2,
35.8,29.7,28.4,27.9, 26.1,25.3,24.9, 23.0, 18.5, 14.1, -4.03, -4.52; MS (ESI) calcd C34Hss0SiNa (M+Na)* 613.9,
found 613 .4.

OPMB OTBS
H

OSEM cors SEMCI (0.105 mL, 0.563 mmol, 1.3 equiv) was added dropwise to a
= 7 2BY stirred solution of H (0.256 g, 0.433 mmol, 1.0 equiv) and i-Pr,NEt (0.13
OH oTBS mL, 0.736 mmol, 1.7 equiv) in 2.0 mL DCM at 0 °C. The solution was

14

allowed to slowly warm to room temperature and stir overnight. Then the
reaction was quenched with saturated aqueous NH,Cl, The organic layer was combined, washed with brine, dried
with MgSO,, filtered, and concentrated to afford the crude SEM-protected alcohol. The crude compound was taken
directly into the following reaction without further purification.

Phosphate buffer (pH = 7, 0.31 mL) was added to the crude SEM-protected alcohol (0.433 mmol, 1.0 equiv) in 5.5
mL DCM and the heterogeneous mixture was cooled to 0 °C. DDQ (0.151 g, 0.65 mmol, 1.5 equiv) was then added
in two portions and the resulting mixture was allowed to stir overnight at 0 °C, after which the reaction was filtered
through a plug of Celite, washed with saturated aqueous NaHCOj; and extracted 3 times with DCM. The organic
layer was washed with brine, dried with MgSO,, filtered, concentrated, and purified by flash chromatography (5-8%
EtOAc in hexanes) to afford the product 14 (0.241 g, 95% yield) as a yellow oil. "H NMR (400 MHz, CDCl;) & 5.73
(dd, J=15.6,5.9 Hz, 1H), 5.62-5.49 (m, 2H), 5.49-5.39 (m, 1H), 4.70-4.62 (m, 2H), 4.19-4.11 (m, 1H), 4.04 (dd, J
=17.7, 3.6 Hz, 1H), 3.80-3.65 (m, 2H), 3.52 (dt, /= 9.8, 6.6 Hz, 1H), 2.25 (d, J = 4.5 Hz, 1H), 2.24-2.13 (m, 6H),
2.06-1.98 (m, 2H), 1.62—1.46 (m, SH), 1.44 (s, 9H), 1.41-1.33 (m, 3H), 0.94-0.89 (m, 3H), 0.88 (s, 9H), 0.04 (s,
3H), 0.02 (s, 12H); *C NMR (100 MHz, CDCly) & 173.3, 139.8, 132.7, 125.6, 124.8, 92.4, 80.2, 79.7, 73.9, 72.8,
65.7, 38.3, 35.8, 30.7, 29.9, 29.8, 28.3, 26.1, 25.3, 25.3, 25.0, 23.0, 18.4, 18.3, 14.0, -1.18, -4.10, -4.56; MS (ESI)
caled C3,He406Si,Na (M+Na)" 624.0, found 623.4.

0" >co,H NaH (60 % dispersion in mineral oil, 454.4 mg, 11.4 mmol, 4.0
t-Buozc/\/E/\./\/k/E/\/\/ equiv) was weighed and added to a flask in a glove box,
OSEM  OPMB suspended in 4 mL DMF and cooled to 0 °C. A solution of

bromoacetic acid (789.2 g, 5.7 mmol, 2.0 equiv) in 4 mL THF
was added dropwise to the stirred suspension of NaH at 0 °C. The
reaction was allowed to stir for 30 minutes at this temprature, and a solution of 13 (1.88 g, 2.84 mmol, 1.0 equiv) in
4 mL THF was added dropwise via cannula at 0 °C. After 30 minutes, the solution was allowed to warm to room
temperature and stir overnight. Then the reaction was quenched with saturated aqueous NaH,PO, at 0 °C, extracted
with EtOAc, and dried with MgSO,. The crude mixture was filtered through a plug of SiO, with 60% EtOAc in
hexanes to afford the desired product f (1.86 g, 91% yield), which was used in the following reaction without further
purification. '"H NMR (400 MHz, CDCl3) & 7.32-7.17 (m, 2H), 6.90-6.82 (m, 2H), 5.61-5.53 (m, 2H), 5.52-5.32 (m,
4H), 4.63 (d, J= 6.8 Hz, 1H), 4.60 (d, /= 11.6 Hz, 1H), 4.59 (d, /= 6.8 Hz, 1H), 4.55 (d, /= 11.6 Hz, 1H), ), 4.18

f
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(d, J=17.1 Hz, 1H), 4.14-4.07 (m, 1H), 3.90 (d, J = 17.2 Hz, 1H), 3.90-3.85 (m, 1H), 3.80 (s, 3H), 3.77-3.67 (m,
1H), 3.57-3.43 (m, 2H), 2.48-2.13 (m, 6H), 2.11-1.92 (m, 4H), 1.71-1.56 (m, 2H), 1.43 (s, 9H), 1.38-1.19 (m, 6H),
0.98-0.81 (m, 5H), 0.01 (s, 9H); C NMR (100 MHz, CDCl;) & 173.11, 171.87, 159.42, 135.28, 132.48, 131.19,
129.87, 129.39, 127.89, 125.46, 125.06, 113.80, 91.98, 83.67, 80.20, 80.16, 75.38, 72.48, 66.51, 65.16, 55.21, 34.96,
33.25, 31.50, 29.19, 28.08, 27.43, 27.37, 26.77, 24.86, 22.55, 18.00, 14.04, -1.43; MS(ESI) calcd for C4HgO9SiNa
(M+Na)" 741.4, found 741.4; HRMS(ESI) calcd for C4HesOoSiNa (M+Na)" 741.4374, found 741.4357.

O}’O Carboxylic acid f (1.86 g, 2.6 mmol, 1.0 equiv) was added to a
o Ni flask and dissolved in 30 mL Et,O. Triethylamine (578 pL, 4.2
j/ mmol, 1.6 equiv) was added and the stirred solution was cooled
o to -78 °C. Pivaloyl chloride (479 pL, 3.9 mmol, 1.5 equiv) was
t-Buozc/\/E/\/\/‘\/E/\/\/ then added dropwise to the reaction, which was stirred for
SSEM  OPMB additional 20 minutes at -78 °C and allowed to slowly warm to 0

°C. After stirring for 1 hour at this temperature, the solution was

9 cooled once again to -78 °C.

In a separate 100 mL flask was placed (R)-(+)-4-isopropyl-2-oxazolidinone (569.3 mg, 4.4 mmol, 1.7 equiv) in 30
mL THF. The solution was cooled to -78 °C, and n-BuLi (2.5 M in hexanes, 1.66 mL, 4.2 mmol, 1.6 equiv) was
added dropwise via syringe. The solution was stirred for 20 minutes, then the contents in the flask were
subsequently transferred via cannula into the stirred suspension of mixed anhydride at -78 °C. After stirring for 20
minutes at -78 °C, the solution was allowed to warm to 0 °C and stir for 1 hour at this temperature. Then the reaction
was quenched with saturated aqueous NH4Cl, extracted 3 times with EtOAc. The combined organic layer was
washed with brine, dried with MgSO,, filtered, concentration and purified by flash chromatography (5-25% EtOAc
in hexanes) to afford the desired oxazolidinone g (1.96 g, 91% yield over two steps) as a colorless oil. 'H NMR (400
MHz, CDCly) 6 7.29-7.23 (m, 2H), 6.87-6.77 (m, 2H), 5.71 (dd, J = 15.7, 7.9 Hz, 1H), 5.57 (dd, J = 15.7, 7.4 Hz,
1H), 5.49-5.34 (m, 4H), 4.75-4.48 (m, 6H), 4.45-4.36 (m, 1H), 4.30 (t, /= 8.7 Hz, 1H), 4.23 (dd, /= 9.1, 3.1 Hz,
1H), 4.16-4.07 (m, 1H), 3.91 (dd, J = 7.9, 4.0 Hz, 1H), 3.78 (s, 3H), 3.77-3.67 (m, 1H), 3.66-3.57 (m, 1H), 3.53—
3.42 (m, 1H), 2.49-2.14 (m, 6H), 2.52-2.11 (m, 4H), 1.68-1.55 (m, 2H), 1.43 (s, 9H), 1.37-1.18 (m, 7H), 0.98-0.77
(m, 11H), 0.01 (s, 9H); °C NMR (100 MHz, CDCl;) § 172.92, 170.06, 158.93, 153.81, 135.64, 131.96, 131.00,
130.96, 129.38, 129.34, 125.73, 125.31, 113.53, 91.83, 82.67, 80.70, 79.90, 75.48, 72.27, 67.87, 65.03, 64.15, 58.13,
55.18, 34.97, 33.39, 31.51, 29.26, 29.20, 28.07, 27.39, 26.77, 24.85, 22.55, 18.01, 17.87, 14.47, 14.04, -1.44; [a]p™
=-10.6 (c = 1.0, CHCl;); MS(ESI) caled for C4H7oN,01,Si (M+NH,)" 847.5, found 847.6; HRMS(ESI) calcd for
C46H7sNO(SiNa (M+Na)" 852.5058, found 852.5042.

o 0 (2)-1-lodohex-2-ene was prepared using a modification of a
\/E/\‘)J\NJ\O known procedure.
I
LBUOLC o~~~ NN~ ~_~ Alkylation of the oxazolidinone g with (Z)-1-iodohex-2-ene was

performed using a modification of a known procedure.’ A
solution of sodium bistrimethylsilylamide (0.6 M in toluene, 1.09

15 mL, 0.65 mmol, 0.9 equiv) was added slowly to a stirred solution
of g (601.0 g, 0.72 mmol, 1.0 equiv) in 12 mL THF at -78 °C. The solution was stirred at -78 °C for 40 minutes, after
which (2)-1-iodohex-2-ene (760.4 mg, 3.62 mmol, 5.0 equiv) was added in one portion (not dropwise). The solution
was allowed to stir for an additional 2 hours at -78 °C, then the reaction was quenched with saturated aqueous
NH,CI at this temperature. The suspension was allowed to warm to room temperature, and extracted 3 times with
EtOAc. The combined layer was washed with brine, dried with MgSO,, filtered, concentration and purified by flash
chromatography (5-25% EtOAc in hexanes) to provide the desired product 15 (523.0 mg, 79%) as a colorless oil and
recover the oxazolidinone g (55.0 mg, 9% yield). "H NMR (400 MHz, CDCly) § 7.23 (d, J = 8.5 Hz, 2H), 6.82 (d, J

OSEM  OPMB

8 a) Vankar, Y. D.; Rao, C. T. Tetrahedron Lett. 1985, 26, 2717. b) Kurashina, Yusuke. K; Shigefumi, K., Biosci.
Biotechnol. and Biochem. 2012, 76, 605.
? Crimmins, M. T.; Emmitte, K. A.; Katz, J. D. Org. Lett. 2000, 2, 2165.
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= 8.5 Hz, 2H), 5.65 (dd, J = 15.7, 7.4 Hz, 1H), 5.51 (dd, J = 15.6, 7.6 Hz, 1H), 5.49-5.33 (m, 6H), 5.18 (dd, J = 7.6,
4.1 Hz, 1H), 4.63 (d, J = 8.8 Hz, 1H), 4.62 (d, J= 9.2, Hz, 1H), 4.54 (d, J = 6.9 Hz, 1H), 4.46 (d, /= 11.1 Hz, 1H),
4.42-4.33 (m, 1H), 4.16-4.02 (m, 3H), 3.81 (dd, J = 7.4, 3.3 Hz, 1H), 3.77 (s, 3H), 3.76-3.67 (m, 1H), 3.57-3.51 (m,
1H), 3.49-3.39 (m, 1H), 2.58-2.39 (m, 2H), 2.38-2.13 (m, 6H), 2.10-1.91 (m, 6H), 1.68—1.54 (m, 2H), 1.41 (s, 9H),
1.38-1.13 (m, 9H), 0.95-0.74 (m, 14H), -0.01 (s, 9H); °C NMR (100 MHz, CDCL;) § 172.97, 172.56, 158.91,
153.39, 134.91, 132.52, 131.68, 131.14, 130.89, 129.91, 129.23, 125.94, 125.86, 124.12, 113.49, 91.73, 81.97, 81.78,
79.87, 75.53, 72.64, 64.99, 63.70, 58.08, 55.21, 35.02, 33.44, 31.65, 31.56, 29.39, 29.32, 28.25, 28.08, 27.40, 26.77,
24.90, 22.63, 22.57, 18.02, 17.84, 14.71, 14.05, 13.75, -1.44; [0]o° = -9.4 (c = 1.0, CHCI;); MS(ESI) calcd for
Cs,HgsNOSiNa (M+Na)™ 934.6, found 934.5; HRMS(ESI) calcd for Cs,HgsNO,SiNa (M+Na)" 934.5840, found
934.5834.

NN=""y""oH Compound 15 (432.0 mg, 0.47 mmol, 1.0 equiv) was dissolved in

o 8 mL THF, treated with anhydrous methanol (19 pL, 0.47 mL,
t—BuOZC/\/E/\._/\/k_./E/W 1.0 equiv), and cooled to 0 °C. Lithium borohydride (2.0 M in
OSEM  OPMB THEF, 284 uL, 0.57 mmol, 1.0 equiv) was added dropwise to the

solution at 0 °C and the reaction was allowed to stir overnight at
this temperature. Then the reaction was quenched with a 10%
aqueous solution of citric acid and the heterogeneous mixture was stirred for 1 hour at room temperature until two
clear phases were present. The organic layer was separated and the aqueous layer was extracted 3 times with DCM.
The combined layer was washed with brine, dried with MgSO,, filtered, concentrated, and purified by flash
chromatography (6-25% EtOAc in hexanes) to afford the desired alcohol h (349.9 g, 94 % yield) as a colorless oil.
'H NMR (400 MHz, CDCl3) § 7.25 (d, J = 8.9 Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H), 5.67-5.50 (m, 2H), 5.48-5.21 (m,
6H), 4.64 (d, J= 6.9 Hz, 1H), 4.57 (d, J= 6.9 Hz, 1H), 4.52 (s, 2H), 4.14-4.03 (m, 2H), 3.78 (s, 3H), 3.77-3.69 (m,
1H), 3.65-3.56 (m, 1H), 3.55-3.30 (m, 4H), 3.14-3.06 (m, 1H), 2.46-2.14 (m, 8H), 2.10-1.92 (m, 6H), 1.71-1.52
(m, 2H), 1.43 (s, 9H), 1.40-1.18 (m, 8H), 1.00-0.79 (m, 8H), 0.01 (s, 9H); *C NMR (100 MHz, CDCl;) & 172.88,
159.18, 132.59, 131.91, 131.89, 131.46, 130.90, 130.05, 129.52, 125.89, 125.77, 125.12, 113.67, 91.69, 81.66, 80.89,
79.96, 79.78, 75.47, 72.01, 65.01, 64.18, 55.17, 34.96, 33.39, 31.50, 30.33, 29.34, 29.21, 28.06, 27.42, 27.35, 26.76,
24.85,22.63, 22.55, 18.02, 14.04, 13.76, -1.44; [a]p™’ = +41.6 (c = 1.0, CHCl;); MS(ESI) calcd for C4sH7505SiNa
(M+Na)" 809.5, found 809.5; HRMS(ESI) calcd for C4sH7305SiNa (M+Na)" 809.5364, found 809.5347.

h

Q NaHCO; (220.3 mg, 2.62 mmol, 5.0 equiv) was added to the

\/E/\)LH solution of the alcohol h (412.9 mg, 0.52 mmol, 1.0 equiv) in 5

o mL DCM at 0 °C. Dess-Martin periodinane (267.0 mg, 0.63
t-Buozc/\/E/\;/\/k;/E/\/\/ mmol, 1.2 equiv) was added to the stirred suspension in 2
OSEM  OPMB portions. After stirring overnight at this temperature, the reaction

was concentrated, then the reaction was quenched with a solution

16 of 20% aqueous Na,S,0s/saturated aqueous NaHCOj; (1:1), and

extracted 3 times with EtOAc. The combined organic layer was washed with brine, dried with MgSQO,, concentrated,
filtered, and purified by flash chromatography (5-20% EtOAc in hexanes) to afford the product 16 (385.8 mg, 94%
yield) as a colorless oil. '"H NMR (400 MHz, CDCl;) § 9.62 (d, J = 2.2 Hz, 1H), 7.27-7.20 (m, 2H), 6.88-6.81 (m,
2H), 5.62 (dd, J = 15.7, 7.3 Hz, 1H), 5.52 (dd, J = 16.0, 7.2 Hz, 1H), 5.49-5.32 (m, 6H), 4.64 (d, J = 6.9 Hz, 1H),
4.58 (d, J=11.2 Hz, 1H), 4.56 (d, J = 6.8 Hz, 1H), 4.51 (d, /= 11.3 Hz, 1H), 4.14-4.07 (m, 1H), 3.87 (dd, /=7.3,
3.8 Hz, 1H), 3.79 (s, 3H), 3.78-3.69 (m, 2H), 3.56-3.51 (m, 1H), 3.52-3.43 (m, 1H), 2.43-2.14 (m, 8H), 2.12-1.90
(m, 6H), 1.70-1.51 (m, 2H), 1.43 (s, 9H), 1.38-1.22 (m, 8H), 1.00-0.80 (m, 8H), 0.01 (s, 9H) ); *C NMR (100
MHz, CDCl;) 8 203.90, 172.86, 159.04, 135.23, 132.94, 132.07, 131.02, 130.69, 129.37, 129.33, 125.73, 125.24,
123.19, 113.59, 91.79, 81.81, 81.27, 80.92, 79.95, 75.41, 72.27, 65.06, 55.19, 34.95, 33.39, 31.50, 29.38, 29.22,
28.83, 28.78, 28.07, 27.42, 26.78, 24.86, 22.56, 22.54, 18.03, 14.04, 13.75, -1.44; [a]p™"= +12.6 (c = 1.0, CHCl;);
MS(ESI) caled for Cy4H760sSiNa (M+Na)" 807.5, found 807.4; HRMS(ESI) caled for C,H7605SiNa (M+Na)"
807.5207, found 807.5197.
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T™S

COOH 100 mmol, 2.0 equiv) and bis(trimethylsilyl)-acetylene (8.7 g, 50 mmol, 1.0 equiv) were

dissolved in 600 mL DCM and brought to 0 °C. Anhydrous AICl; (20 g, 150 mmol, 3.0

equiv) was added in four portions to the stirred solution at 0 °C. The dark mixture was

stirred for additional 2.5 hours at this temperature and 19 hours at room temperature.

The reaction was quenched by slowly adding 1N HCI at 0 °C and the organic layer was separated, washed with 1N

HCI, H,0, and brine. The organic layer was dried with MgSQ,, filtered, concentrated, and purified by flash

chromatography (5-50% EtOAc in hexanes) to afford the product i (6.91 g, 61% yield) as a viscous oil. 'H NMR

(400 MHz, CDCl;) & 2.59 (t, J = 7.0 Hz, 2H), 2.38 (t, J = 7.1 Hz, 2H), 1.84-1.54 (m, 4H), 0.23 (s, 9H); *C NMR

(100 MHz, CDCl;) & 187.17, 179.42, 101.82, 98.09, 44.74, 33.63, 23.82, 23.11, -0.81; MS(ESI) calcd for
C11H1705S1 (M-H) 225.1, found 225.1; HRMS(ESI) calcd for C;1H705S1 (M-H) 225.0947, found 225.0949.

\n/\/\/ Following a similar procedure'’, freshly distilled adipic anhydride monomer'' (12.8 g,
o}
I

TMS S Trifluoroacetic anhydride (5.6 mL, 40.3 mmol, 2.2 equiv) was added slowly (over 15
\‘/\/\/COZPB“ minutes) to i (4.1 g, 18.3 mmol, 1.0 equiv) in 80 mL THF at 0 °C and the reaction
o] solution was allowed to stir for 2.5 hours at this temperature. +-BuOH (5 mL) was then

i added slowly to the stirred solution at 0 °C and the reaction was allowed to slowly

warm to room temperature. After stirring overnight at room temperature, the reaction

was quenched with H,O, diluted with DCM, and extracted 3 times with DCM. The combined organic layer was

washed with brine, dried with MgSQOy,, filtered, concentrated, and purified by flash chromatography (2-5% EtOAc in

hexanes) to afford the product j (4.6 g, 89% yield) as a yellow oil. '"H NMR (400 MHz, CDCl;) & 2.53 (t,J= 7.1 Hz,

2H), 2.18 (t, J = 7.0 Hz, 2H), 1.69-1.48 (m, 4H), 1.39 (s, 9H), 0.19 (s, 9H); >C NMR (100 MHz, CDCl;) & 187.19,

172.50, 101.83, 97.63, 80.05, 44.77, 35.07, 27.98, 24.22, 23.12, -0.88; MS(ESI) calcd for C,sH,,0;SiNa (M+Na)"
305.2, found 305.1; HRMS(ESI) caled for C;sH,,05SiNa (M+Na)" 305.1549, found 305.1538.

TMS S Noyori catalyst'” (6.0 mg, 0.01 mmol, 1 mol %) was added to a stirred solution of j
\/\/\/C%'B” (282.4 mg, 1.0 mmol, 1.0 equiv) in 10 mL i-PrOH at room temperature and the
OH reaction was allowed to stir overnight. The solution was concentrated and purified by

K flash chromatography (5-20% EtOAc) to afford the product k (271.0 mg, 95% yield,

99% ee) as a yellow oil. The ee of k (99%) was determined from the benzoylated
analog | (BzCl, Et;N, cat. DMAP, DCM) by HPLC (Chiralcel OD-H column, 1 mL/ min flow rate, 1%
iPrOH/Hexanes; retention time of major: 7.95 min, retention time of minor: 9.18 min). '"H NMR (400 MHz, CDCl;)
86435 (t,J=6.6 Hz, 1H), 2.23 (t, J = 7.4 Hz, 2H), 1.87 (s, 1H), 1.74-1.67 (m, 2H), 1.67-1.57 (m, 2H), 1.52-1.45
(m, 2H), 1.44 (s, 9H), 0.16 (s, 9H); *C NMR (100 MHz, CDCl;) 6 173.04, 106.61, 89.41, 80.09, 62.63, 37.30, 35.42,
28.10, 24.66, 24.59, -0.14; [0]p>’ = +0.6 (¢ = 1.04, CHCl;); MS(ESI) calcd for C;sH,30,SiNa (M+Na)" 307.2, found
307.1; HRMS(ESI) calcd for C;sH,505SiNa (M+Na)* 307.1705, found 307.1705; For the ent-K, [o]p*’=-1.0 (¢ = 1.0,
CHCly).

™S S 4-Methoxybenzyl-2,2,2-trichloroacetimidate'® (1.3 g, 4.6 mmol, 1.5 equiv) was added
S COt-BU  gslowly to k (881.5 mg, 3.1 mmol, 1.0 equiv) in 15 mL toluene at 0 °C. Cu(OTf), (112.1
OPMB mg, 0.31 mmol, 0.1 equiv) in 5 mL toluene was then added slowly to the stirred

m solution at 0 °C. After stirring for 2 h at this temperature, the reaction was quenched

with MeOH and sat. NaHCO;, diluted with Et,0, and extracted 3 times with Et,O. The
combined organic layer was washed with saturated aqueous NH,Cl, 10% NH,OH, H,O and brine. The combined
organic layer was dried with MgSQ,, filtered, concentrated, and purified by flash chromatography (5-20% EtOAc in
hexanes) to afford the product m (1.08 g, 86% yield) as a colorless oil. '"H NMR (500 MHz, CDCl;) § 7.28 (d, J =

10 a) Jian, Y.-J.; Tang, C.-J.; Wu, Y. J. Org. Chem. 2007, 72, 4851. b) Nayyar, N. K.; Hutchison, D. R.; Martinelli,

M. J. J. Org. Chem. 1997, 62, 982.

Y a) Hill, J. W. J. Am. Chem. Soc. 1930, 52, 4110. b) Kazemi, F.; Kiasat, A. R.; Mombaini, B. Synth. Commun. 2007,
37,3219.

' Haack, K. J.; Hashiguchi, S.; Fujii, A.; Ikariya, T.; Noyori, R. Angew. Chem. Int. Ed. 1997, 36, 285.

Y Joly, G. D.; Jacobsen, E. N. Org. Lett. 2002, 4, 1795.
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8.5 Hz, 2H), 6.87 (d, J = 8.6 Hz, 2H), 4.70 (d, /= 11.4 Hz, 1H), 4.43 (d, /= 11.4 Hz, 1H), 4.03 (t, /= 6.5 Hz, 1H),
3.80 (s, 3H), 2.20 (t, J = 7.5 Hz, 2H), 1.80-1.64 (m, 2H), 1.63-1.52 (m, 2H), 1.51-1.44 (m, 2H), 1.43 (s, 9H), 0.19
(s, 9H); *C NMR (100 MHz, CDCl5) & 172.80, 159.06, 129.90, 129.49, 113.56, 104.73, 90.37, 79.74, 69.88, 68.29,
55.02, 35.28, 35.15, 27.95, 24.63, -0.13; [a]p™" = +83.8 (¢ = 1.0, CHCl;); MS(ESI) calcd for C,3H3¢04SiNa (M+Na)"
427.2, found 427.2; HRMS(ESI) calcd for C,3H360,SiNa (M+Na)" 427.2281, found 427.2267; For the ent-m, [a]p™
=-84.6 (¢ = 1.0, CHCl).

X cot-Bu  KyCOs (739.6 mg, 5.4 mmol, 2.0 equiv) was added slowly to m (1.08 g, 2.7 mmol, 1.0
SpmB equiv) in 30 mL MeOH at room temperature. After stirring for 1 h at this temperature, the
reaction was quenched with H,0O, diluted with Et,O, and extracted 3 times with Et,O. The

(R)-17

combined organic layer was washed with saturated aqueous NH4Cl, H,O and brine. The
organic layer was dried with MgSO,, filtered, concentrated, and purified by flash chromatography (5-20% EtOAc in
hexanes) to afford the product (R)-17 (0.8 g, 90% yield) as a colorless oil. '"H NMR (400 MHz, CDCl3) § 7.30-7.26
(m, 2H), 6.90-6.83 (m, 2H), 4.72 (d, J=11.3 Hz, 1H), 4.43 (d, J=11.3 Hz, 1H), 4.04 (td, /= 6.5, 2.0 Hz, 1H), 3.80
(s, 3H), 2.46 (d, J=2.0 Hz, 1H), 2.20 (t, J= 7.4 Hz, 2H), 1.83-1.68 (m, 2H), 1.64-1.53 (m, 2H), 1.52-1.45 (m, 2H),
1.43 (s, 9H); *C NMR (100 MHz, CDCl3) & 173.00, 159.21, 129.82, 129.62, 113.73, 82.85, 80.00, 73.79, 70.11,
67.80, 55.23, 35.41, 35.26, 28.07, 24.73, 24.64; [0]p™’ = +80.8 (¢ = 1.0, CHCl;); MS(ESI) calcd for CH,s04Na
(M+Na)" 355.2, found 355.1; HRMS(ESI) calcd for CyH304Na (M+Na)* 355.1885, found 355.1879.

N\_~_~_Costsu "HNMR (400 MHz, CDCly) § 7.29-7.22 (m, 2H), 6.88-6.82 (m, 2H), 4.70 (d, J = 11.3 Hz,
1H), 441 (d, J = 11.3 Hz, 1H), 4.02 (td, J = 6.5, 2.0 Hz, 1H), 3.78 (s, 3H), 2.44 (d, J = 2.0
Hz, 1H), 2.19 (t, J = 7.4 Hz, 2H), 1.81-1.64 (m, 2H), 1.61-1.51 (m, 2H), 1.51-1.43 (m, 2H),
1.41 (s, 9H); BC NMR (100 MHz, CDCl3) 6 172.95, 159.19, 129.81, 129.59, 113.71, 82.84,
79.96, 73.77, 70.09, 67.78, 55.20, 35.38, 35.24, 28.05, 24.71, 24.62; [a]D20: -81.8 (¢ = 1.0, CHCl;); MS(ESI) caled
for C,oH,s04Na (M+Na)" 355.2, found 355.1; HRMS(ESI) caled for CoH,s04Na (M+Na)" 355.1885, found
355.1881.

9 Cp,Zr(H)Cl1 (389.0 mg, 1.51 mmol, 2.0 equiv) was weighed

— 7 COABU and added to a flask in a glove box, suspended in 7 mL

o OPMB DCM and cooled to 0 °C. A solution of alkyne (R)-17
t-Buozc/\/E/\./\/‘\./E/\/\/ (501.5 mg, 1.51 mmol, 2.0 equiv) in 7 mL DCM was added
OSEM  OPMB to the stirred suspension of Cp,Zr(H)Cl at 0 °C.

n Hydrozirconation was complete after 1.5 hours, after which

the solution was cooled to -78 °C. At this time, a solution of
Me,Zn (2.0 M in toluene, 754 pL, 1.51 mmol, 2.0 equiv) was added slowly to the solution of vinyl zirconium at -78
°C. After stirring for 20 minutes at -78 °C, the reaction was allowed to warm to 0 °C. The solution was then allowed
to stir for additional 20 minutes at 0 °C, after which a solution of the aldehyde 16 (592.3 mg, 0.75 mmol, 1.0 equiv)
in 3.5 mL toluene was added at the same temperature. The reaction was allowed to stir overnight at 0 °C. Then the
reaction was quenched with 10% aqueous solution of citric acid and the heterogeneous mixture was stirred for 1 h at
room temperature until two clear phases were present. The organic layer was separated and the aqueous layer was
extracted 3 times with DCM. The combined organic portion was washed with brine, dried with MgSO,, filtered,
concentrated, and purified by flash chromatography (3-25% EtOAc in hexanes) to afford the alcohol (855.3 mg) as
a mixture of diastereomers.

NaHCO; (192.5 mg, 2.29 mmol, 3.0 equiv) was added to the solution of the above alcohol (855.3 mg, 0.76 mmol,
1.0 equiv) in 10 mL DCM at 0 °C. Dess-Martin periodinane (356.4 mg, 0.84 mmol, 1.1 equiv) was added to the
stirred suspension in 2 portions. After 0.5 hour, the reaction was allowed to slowly warm to room temperature. After
1.5 hours, the reaction was concentrated, then the reaction was quenched with a solution of 20% aqueous
Na,S,0s/saturated aqueous NaHCO; (1:1) and the aqueous layer was extracted 3 times with EtOAc, The combined
organic layer was washed with brine, dried with MgSO,, concentrated, filtered, and purified by flash
chromatography (5-20% EtOAc in hexanes) to afford the product n (770.3 mg, 90% yield over two steps) as a
colorless oil. '"H NMR (400 MHz, CDCls) & 7.27-7.16 (m, 4H), 6.89—6.78 (m, 5H), 6.66 (dd, J = 15.8, 0.9 Hz, 1H),
5.64 (dd, J=15.7, 8.1 Hz, 1H), 5.53-5.28 (m, 7H), 4.67-4.39 (m, 5H), 4.21 (d, /= 11.3 Hz, 1H), 4.14-4.06 (m, 1H),
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3.97-3.91 (m, 1H), 3.90-3.82 (m, 1H), 3.77 (s, 3H), 3.76 (s, 3H), 3.75-3.64 (m, 2H), 3.55-3.49 (m, 1H), 3.49-3.41
(m, 1H), 2.48-2.10 (m, 10H), 2.11-2.01 (m, 2H), 2.00—1.84 (m, 4H), 1.66-1.56 (m, 3H), 1.55-1.46 (m, 3H), 1.42 (s,
OH), 1.41 (s, 9H), 1.37-1.17 (m, 10H), 0.97-0.75 (m, 8H), -0.01 (s, 9H); *C NMR (100 MHz, CDCly) & 200.65,
172.90, 172.86, 159.21, 158.97, 147.76, 135.81, 132.54, 131.97, 131.04, 130.97, 130.10, 129.27, 129.23, 128.94,
125.77, 125.36, 124.58, 123.81, 113.76, 113.55, 91.82, 82.03, 81.63, 81.07, 79.97, 79.93, 77.70, 75.48, 72.48, 70.77,
65.06, 55.20, 55.19, 35.35, 35.00, 34.69, 33.46, 31.50, 30.87, 29.49, 29.43, 29.22, 28.09, 28.07, 27.41, 26.81, 24.89,
24.88, 24.76, 22.62, 22.54, 18.03, 14.03, 13.77, -1.42; [a],® = +14.4 (¢ = 0.25, CHCl;): MS(ESI) caled for
C66H1040128iNa (M+Na)+ 11397, found 11397, HRMS(ESI) calcd for C66H1040128iNa (M+Na)+ 11397195, found
1139.7177.

Analytical sample of 23 (anti, anti) was prepared by deprotection of 19 with DDQ in phosphate buffer (pH = 7) and
DCM. Selected chemical shifts and coupling constants for the syn, syn diastereomer were determined from the
TOCSY spectrum of a mixture with 23 (anti, anti). (see Figure S2)

OH '"H NMR (600 MHz, C¢Ds:DMSO-d¢=25:2) & 6.09-5.96 (m,

SN NI COIBY o), 584 (dd, J = 14.8, 6.8 Hz, 1H), 5.88-5.79 (m, 1H),

0 OH 5.69 (dd, J = 15.6, 7.3 Hz, 1H), 5.67-5.59 (m, 2H), 5.59—
,_Buozc/\A:/\/\/k/E/\/v 5.41 (m, 3H), 5.10 (d, J = 4.4 Hz, 1H), 4.88 (d, J = 6.2 Hz,
Ssem  &H 1H), 4.84 (d, J = 6.7 Hz, 1H), 4.65 (d, J = 6.7 Hz, 1H),

23 4.54-4.47 (m, 1H), 4.29-4.18 (m, 4H), 3.93-3.87 (m, 1H),

3.85 (dd, J = 17.0, 8.7 Hz, 1H), 3.69-3.63 (m, 1H), 3.53 (dd,
J=16.7, 8.8 Hz, 1H), 2.64-2.31 (m, 6H), 2.21-2.00 (m, 10H), 1.70-1.42 (m, 10H), 1.38 (s, 9H), 1.36 (s, 9H), 1.33—
1.21 (m, 6H), 0.96 (t, J = 8.0 Hz, 2H), 0.90 (t, J = 7.7 Hz, 3H), 0.87 (t, J = 7.2 Hz, 3H), 0.00 (s, 9H).

oH Ketone n (426.2 mg, 0.38 mmol, 1.0 equiv) was dissolved

— 7 COA-BU i 10 mL DCM and cooled to -78 °C. Super-Hydride (1.0 M

o] OPMB in THF, 496 pL, 0.5 mmol, 1.3 equiv) was added slowly

t-BUO,C =N and the resulting solution was allowed to stir for 0.5 h at -78

OSEM  OPMB °C. Then the reaction was quenched with a 10% aqueous

19 solution of citric acid and the heterogeneous mixture was

stirred for 1 h at room temperature until two clear phases

were present. The organic layer was separated and the aqueous layer was extracted 3 times with DCM. The organic
layer was washed with brine, dried with MgSQ,, filtered, concentrated, and purified by flash chromatography (3-25%

EtOAc in hexanes) to afford the desired alcohol 19 (> 20:1 selectivity, 400.9 mg, 94 % yield) as a colorless oil. 'H

NMR (400 MHz, CDCl3) & 7.27-7.14 (m, 4H), 6.88-6.78 (m, 4H), 5.68 (dd, J = 15.6, 6.2 Hz, 1H), 5.63-5.49 (m,

3H), 5.46-5.28 (m, 6H), 4.62 (d, J = 6.9 Hz, 1H), 4.58-4.41 (m, 4H), 4.23 (d, /= 11.4 Hz, 1H), 4.18 (t, J = 4.8 Hz,

1H), 4.10 (dd, J = 5.1, 2.9 Hz, 1H), 4.09-4.02 (m, 1H), 3.77 (s, 3H), 3.76 (s, 3H), 3.75-3.67 (m, 2H), 3.58 (d, J =

6.3 Hz, 1H), 3.50-3.40 (m, 2H), 3.41-3.33 (m, 1H), 2.44-2.08 (m, 10H), 2.06-1.90 (m, 6H), 1.66—1.46 (m, 6H),

1.41 (s, 9H), 1.40 (s, 9H), 1.38-1.13 (m, 10H), 0.97-0.76 (m, 8H), -0.00 (s, 9H); *C NMR (100 MHz, CDCl;) &

173.07, 172.86, 159.22, 158.99, 132.77, 132.75, 131.89, 131.64, 131.35, 131.23, 130.93, 130.77, 130.01, 129.58,

129.24,125.91, 125.79, 125.77, 113.70, 113.68, 91.70, 82.64, 81.86, 81.54, 79.96, 79.86, 78.93, 75.42, 72.83, 72.11,

69.62, 65.02, 55.19, 55.17, 35.47, 35.44, 34.97, 33.42, 31.52, 29.48, 29.23, 29.20, 28.08, 27.47, 27.36, 26.78, 24.98,

24.97, 24.87, 22.65, 22.57, 18.04, 14.05, 13.79, -1.43; [a]p™ = +44.8 (¢ = 0.25, CHCl;); MS(ESI) calcd for

C56H106OIQSiNa (M"’NEI)Jr 11417, found 1141.6.

QPMB NaH (60% in mineral oil, 5.2 mg, 0.13 mmol, 1.5 equiv)

— NS COABU \yas weighed and added to a vial in a glove box, suspended

0 OPMB in 1.0 mL DMF and cooled to 0 °C. A solution of the
t-Buozc/\/E/\./\/K/E/\/\/ alcohol 19 (97.0 mg, 0.087 mmol, 1.0 equiv) in 1.0 mL
OSEM  6PmB DMF was dropwise added to the stirred suspension of NaH

at 0 °C. The reaction was stirred for 0.5 hour at this
temperature. Then p-methoxybenzyl chloride (35 pL, 0.26

o
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mmol, 3.0 equiv) and TBAI (tetrabutylammonium iodide, 6.4 mg, 0.017 mmol, 0.2 equiv) was added slowly to the
stirred solution at 0 °C. After 10 minutes, the reaction was allowed to slowly warm to room temperature. The
reaction was allowed to stir overnight at room temperature. Then the reaction was quenched with saturated aqueous
NaH,PO, and the aqueous layer was extracted 3 times with EtOAc. The combined organic layer was washed with
brine, dried with MgSO,, concentrated, filtered, and purified by flash chromatography (5-15% EtOAc in hexanes) to
afford the product 0 (107.9 mg, quantitative yield) as a colorless oil. 'H NMR (400 MHz, CDCl3) & 7.25-7.17 (m,
6H), 6.88-6.76 (m, 6H), 5.75 (dd, J=15.7, 7.9 Hz, 1H), 5.69 (dd, J = 15.9, 8.5 Hz, 1H), 5.54 (dd, J = 14.4, 7.5 Hz,
1H), 5.50 (dd, J = 15.4, 7.4 Hz, 1H), 5.46-5.33 (m, 6H), 4.70-4.62 (m, 2H), 4.58-4.44 (m, 4H), 4.28 (d, J = 6.6 Hz,
1H), 4.25 (d, J = 6.6 Hz, 1H), 4.20 (dd, J = 8.2, 3.5 Hz, 1H), 4.15-4.07 (m, 1H), 3.86-3.69 (m, 3H), 3.79 (s, 3H),
3.77 (s, 3H), 3.76 (s, 3H), 3.66-3.59 (m, 1H), 3.55-3.48 (m, 1H), 3.49-3.42 (m, 1H), 2.44-2.11 (m, 10H), 2.10-2.02
(m, 2H), 2.01-1.90 (m, 4H), 1.69-1.50 (m, 6H), 1.43 (s, 9H), 1.42 (s, 9H), 1.38-1.19 (m, 10H), 0.95-0.79 (m, 8H),
0.01 (s, 9H); °C NMR (100 MHz, CDCl;) § 173.03, 172.94, 159.02, 158.95, 158.86, 135.56, 134.55, 131.55, 131.30,
131.29, 131.16, 130.81, 130.71, 130.62, 130.36, 129.31, 129.25, 128.96, 126.06, 126.03, 125.93, 113.71, 113.64,
113.49,91.70, 82.23, 82.17, 81.29, 79.96, 79.93, 78.90, 78.51, 75.62, 72.32, 70.06, 69.65, 65.01, 55.22, 55.21, 55.20,
35.61, 35.49, 35.02, 33.59, 31.54, 29.70, 29.65, 29.57, 29.30, 28.10, 27.45, 26.83, 25.13, 25.02, 24.91, 22.71, 22.59,
18.05, 14.08, 13.82, -1.40; [o]p™’ = +14.4 (c = 0.25, CHCl3); MS(ESI) calcd for C74,H,1,0,3SiNa (M+Na)" 1261.8,
found 1261.5; HRMS(ESI) calcd for C74H;;,013SiNa (M+Na)" 1261.7926, found 1261.7887.

OPMB TASF (tris(dimethylamino)sulfonium

— A COLBU  difluorotrimethylsilicate, 420.8 mg, 1.53 mmol, 20.0 equiv)

o] OPMB and 4A MS (500 mg) were weighed, added to a flask in a

£-BUO,C — P glove box, and suspended in 5.0 mL HMPA

OH OPMB (hexamethylphosphoramide) at room temperature. A

solution of the SEM-ether 0 (94.7 mg, 0.076 mmol, 1.0

% equiv) in 5.0 mL HMPA was added to the stirred

suspension solution. The reaction was stirred for 48 hours at 80 °C. Then the reaction was cooled to room

temperature and filtered through a plug of Celite. Distilled water was added to the filtrate and the aqueous layer was

extracted 3 times with EtOAc. The combined organic portion was washed with brine, dried with MgSQ,,

concentrated, filtered, and purified by flash chromatography (5-25% EtOAc in hexanes) to afford the product 26

(75.1 mg, 89% yield) as a colorless oil and recover the starting material SEM-ether 0 (6.4 mg, 7% yield ). "H NMR

(400 MHz, CDCls) & 7.25-7.18 (m, 6H), 6.87-6.77 (m, 6H), 5.75 (dd, J = 15.7, 7.9 Hz, 1H), 5.71-5.67 (m, 2H),

5.55(dd, J = 15.6, 8.0 Hz, 1H), 5.51-5.32 (m, 6H), 4.67 (d, /= 11.2 Hz, 1H), 4.54-4.44 (m, 3H), 428 (d, J=11.6

Hz, 1H), 4.26 (d, J = 11.6 Hz, 1H), 4.21-4.14 (m, 2H), 3.79 (s, 3H), 3.85-3.70 (m, 2H), 3.77 (s, 3H), 3.76 (s, 3H),

3.66-3.59 (m, 1H), 3.57-3.51 (m, 1H), 2.37-2.13 (m, 10H), 2.12-2.03 (m, 2H), 2.02-1.88 (m, 4H), 1.71-1.51 (m,

6H), 1.43 (s, 9H), 1.42 (s, 9H), 1.38-1.17 (m, 10H), 0.86 (t, J = 7.2 Hz, 6H); *C NMR (100 MHz, CDCl;) § 173.01,

172.98, 159.01, 158.94, 158.92, 137.25, 135.49, 132.06, 131.57, 131.32, 131.21, 130.69, 130.60, 130.34, 129.33,

129.28, 128.97, 128.56, 126.08, 125.88, 125.54, 113.70, 113.62, 113.52, 82.32, 82.03, 81.39, 80.05, 79.91, 78.87,

78.57,72.51,71.72, 70.06, 69.64, 55.20, 55.18, 35.57, 35.46, 35.15, 34.91, 31.51, 30.18, 29.79, 29.54, 29.26, 28.07,

27.46, 26.71, 25.09, 24.99, 24.90, 22.69, 22.56, 14.05, 13.80; [a]p™" = -12.4 (¢ = 0.5, CHCls); MS(ESI) calcd for
C68H100012Na (M+Na)+ 11316, found 1131.7.
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i NaH (60 % dispersion in mineral oil, 10.0 mg, 0.25 mmol,
— = CO,t-Bu

3.0 equiv) was weighed and added to a flask in a glove box,

o OPMB suspended in 0.5 mL THF/DMF (2/1) and cooled to 0 °C. A

t-BUO,C =N NN solution of the alcohol 26 (92.2 g, 0.083 mmol, 1.0 equiv)
o) OPMB in 0.8 mL THF/DMF (2/1) was added dropwise to the

><O\ l o stirred suspension of NaH at 0 °C. The reaction was allowed

o to stir for 30 minutes at this temperature, and a solution of

0o sugar triflate 27'* (163.0 mg, 0.416 mmol, 5.0 equiv) in 0.2

)< mL THE/DMF (2/1) was added dropwise at 0 °C. After 30

minutes, the solution was allowed to warm to room
temperature and stir overnight. Then the reaction was
quenched with saturated aqueous NaH,PO, at 0 °C, and extracted 3 times with EtOAc. The combined organic layer
was washed with brine, dried with MgSO,, concentrated, filtered, and purified by flash chromatography (5-25%
EtOAc in hexanes) to afford the product galactose ether p (77.0 mg, 69% yield) as a colorless oil. 'H NMR (400
MHz, CDCl5) 8 7.24-7.17 (m, 6H), 6.87-6.76 (m, 6H), 5.75 (dd, J = 15.8, 7.9 Hz, 1H), 5.68 (dd, J = 15.2, 8.4 Hz,
1H), 5.59-5.48 (m, 3H), 5.47-5.30 (m, 6H), 4.69 (d, /= 11.2 Hz, 1H), 4.60-4.44 (m, 4H), 4.30-4.18 (m, 5H), 3.95-
3.88 (m, 1H), 3.79 (s, 3H), 3.76 (s, 3H), 3.75 (s, 3H), 3.85-3.59 (m, 5H), 3.57-3.49 (m, 1H), 3.45 (dd, /= 10.0, 6.5
Hz, 1H), 2.44-2.11 (m, 10H), 2.09-1.90 (m, 6H), 1.65-1.47 (m, 6H), 1.51 (s, 3H), 1.43 (s, 9H), 1.42 (s, 9H), 1.40 (s,
3H), 1.31 (s, 3H), 1.30 (s, 3H), 1.37-1.17 (m, 10H), 0.85 (t, J = 7.2 Hz, 3H), 0.84 (t, J= 7.2 Hz, 3H); >C NMR (100
MHz, CDCl;) 6 173.03, 172.96, 159.00, 158.93, 158.85, 135.47, 135.27, 131.53, 131.35, 131.22, 130.71, 130.63,
130.42, 129.30, 128.94, 126.25, 126.11, 125.98, 113.70, 113.64, 113.50, 108.99, 108.33, 96.27, 82.31, 82.11, 81.47,
80.60, 79.94, 79.91, 78.87, 78.43, 72.39, 70.99, 70.66, 70.59, 70.05, 69.61, 67.11, 66.38, 55.21, 55.19, 55.17, 35.59,
35.48, 35.00, 33.57, 31.48, 29.67, 29.56, 29.28, 28.09, 28.08, 27.39, 26.82, 26.09, 25.95, 25.11, 25.01, 24.92, 24.38,
22.70, 22.59, 14.06, 13.81; [0]p>’ = -28.4 (¢ = 1.0, CHCl;); MS(ESI) calcd for CgoH,;50,7Na (M+Na)" 1173.8, found
1173.7.

oT '"H NMR (400 MHz, CDCl;) § 7.32 (d, J = 8.2 Hz, 2H), 6.86 (d, J = 8.1 Hz, 2H), 4.73 (dd,

XO& gj( J =104, 10.4 Hz, 2H), 4.41-4.26 (m, 2H), 4.19-4.01 (m, 3H), 3.96 (dd, J = 12.7, 8.4 Hz,
© O ~L° 1H), 3.90-3.74 (m, 4H), 3.80 (s, 3H), 3.67 (dd, J = 10.2, 5.8 Hz, 1H), 3.38 (dd, J = 6.8, 6.8

OPMB Hz, 1H), 1.57 (s, 3H), 1.43 (s, 3H), 1.37 (s, 3H), 1.33 (s, 3H).
28
OH
— N COt-Bu DDQ (29.2 mg, 0.13 mmol, 3.5 equiv) was added to a
0 OH biphasic solution of PMB ether p (49.7 mg, 0.037 mmol) in
£BUO,C B Y O 2 mL DCM and 200 pL phosphate buffer (pH = 7) at 0 °C.
5 OH The resulting solution was allowed to stir for 1 hour at 0 °C,
><0 then warmed to room temperature for additional 1.0 hour.
o) Q Then the reaction was quenched with saturated aqueous
06 NaHCO; solution and extracted 3 times with DCM. The
)< combined organic layer was washed with brine, dried with

MgSO,, concentrated, filtered, and purified by flash
chromatography (5-50% EtOAc in hexanes) to afford the
desired product triol 29 (29.5 mg, 81% yield) as a colorless oil. '"H NMR (400 MHz, CDCl;) & 5.77-5.69 (m, 2H),
5.64-5.57 (m, 2H), 5.56-5.46 (m, 2H), 5.46-5.29 (m, 5H), 4.56 (dd, J = 8.0, 2.3 Hz, 1H), 4.27 (dd, J = 5.0, 2.3 Hz,
1H), 4.22 (dd, J=7.9, 1.8 Hz, 1H), 4.20-4.16 (m, 1H), 4.15-4.09 (m, 1H), 4.05-4.00 (m, 1H), 3.93-3.87 (m, 1H),
3.80-3.73 (m, 1H), 3.70-3.54 (m, 2H), 3.51-3.42 (m, 2H), 2.41-2.08 (m, 10H), 2.08-1.90 (m, 6H), 1.67-1.53 (m,
6H), 1.51 (s, 3H), 1.42 (s, 9H), 1.41 (s, 9H), 1.40 (s, 3H), 1.30 (s, 3H), 1.30 (s, 3H), 1.38-1.20 (m, 10H), 0.87 (t,J =
7.4 Hz, 3H); 0.86 (t, J = 6.8 Hz, 3H); C NMR (100 MHz, CDCl;) & 173.12, 173.06, 135.84, 134.64, 133.20,
131.72, 130.65, 129.83, 128.88, 125.89, 125.61, 125.18, 109.05, 108.41, 96.24, 82.14, 80.84, 80.48, 80.09, 80.05,
73.50, 73.00, 72.02, 71.02, 70.57, 67.32, 66.64, 36.71, 35.38, 34.98, 33.34, 31.45, 29.48, 29.25, 28.90, 28.08, 27.35,

29

14 Xie, W.; Tanabe, G.; Akaki, J.; Morikawa, T.; Ninomiya, K.; Minematsu, T.; Yoshikawa, M.; Wu, X.; Muraoka,
0. Bioorg. Med. Chem. 2011, 19, 2015.
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26.79,26.07, 25.93, 24.91, 24.89, 24.80, 24.36, 22.67, 22.55, 14.04, 13.81; [0]p*’ = -21.0 (¢ = 1.0, CHCl;); MS(ESI)
caled for Cs¢HosO14Na (M+Na)™ 1013.7, found 1013.5; HRMS(ESI) calcd for Cs¢HosOsNa (M+Na)™ 1013.6541,
found 1013.6521.

QAc 0.3 mL Pyridine and catalytic DMAP was added to a stirred

— N COBU golution of triol 29 (30.4 mg, 30.7 pmol) in 0.4 mL DCM at

o] OAc 0 °C. Then 0.3 mL acetic anhydride was added dropwise to

+BUO,C — X — the stirred solution at 0 °C. The mixture was allowed to
warm to room temperature, stirred overnight and the solvent

O é)Ac
><° o was removed azeotropically with toluene. The crude
og \
X

product was quenched with saturated aqueous NaH,PO,,
and extracted 3 times with EtOAc. The combined organic
layer was washed with brine, dried with MgSO,,
concentrated, filtered, and purified by flash chromatography
(5-30% EtOAc in hexanes) to afford the product tri-acetate
30 (30.2 mg, 88% yield) as a colorless oil. "H NMR (400 MHz, CDCl3) § 5.74 (dd, J=15.7, 6.9 Hz, 1H), 5.65 (dd, J
=15.7, 6.1 Hz, 1H), 5.56 (dd, J = 15.6, 6.8 Hz, 1H), 5.52-5.37 (m, 6H), 5.36-5.21 (m, 4H), 4.94-4.84 (m, 1H), 4.57
(dd,J=7.9, 2.1 Hz, 1H), 4.27 (dd, J= 5.0, 2.2 Hz, 1H), 4.23 (dd, /= 8.0, 1.4 Hz, 1H), 4.01 (dd, J=7.3, 5.4 Hz, 1H),
3.94-3.87 (m, 1H), 3.79-3.70 (m, 1H), 3.60 (dd, J = 9.8, 6.4 Hz, 1H), 3.54-3.47 (m, 1H), 3.40 (dd, J=9.8, 6.5 Hz,
1H), 2.41-2.29 (m, 3H), 2.26-2.15 (m, 5H), 2.06 (s, 3H), 2.03 (s, 3H), 2.15-1.87 (m, 8H), 2.00 (s, 3H), 1.67-1.54
(m, 6H), 1.51 (s, 3H), 1.43 (s, 9H), 1.42 (s, 9H), 1.41 (s, 3H), 1.31 (s, 3H), 1.30 (s, 3H), 1.38-1.22 (m, 10H), 0.88 (t,
J=17.2 Hz, 3H), 0.87 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl;) & 172.90, 172.79, 170.40, 170.08, 169.78,
136.20, 133.49, 132.81, 131.83, 130.69, 129.94, 126.66, 125.85, 124.97, 124.28, 109.00, 108.35, 96.25, 80.53, 80.42,
80.01, 79.97, 77.39, 75.30, 74.82, 73.41, 70.96, 70.64, 70.57, 67.24, 66.49, 35.32, 34.96, 33.98, 33.41, 31.45, 29.51,
29.43,29.25, 28.09, 28.07, 27.28, 26.79, 26.09, 25.95, 24.91, 24.88, 24.77, 24.61, 24.35, 22.62, 22.58, 21.22, 21.14,
14.05, 13.79; [a]p™ = -26.8 (¢ = 1.0, CHCl3); MS(ESI) calcd for CgHy0001;Na (M+Na)™ 1139.7, found 1139.4;
HRMS(ESI) caled for Ce,H,000;Na (M+Na)" 1139.7195, found 1139.7209.

30

OAc Trifluoroacetic acid (0.4 ml) was added to a stirred solution

SN NI 0N of fricacetate 30 (9.0 mg, 8.05 pmol) in 1.0 mL DCM and 0.6

o} OAc mL water at room temperature. Then the resulting solution

MeO,C BN T U was stirred overnight and monitored by '"H NMR. When the
o OAc reaction was completed, the solvent was removed

AcQ azeotropically with toluene. After drying with high vacuum,

AONZ2 the crude product was dissolved in 1.2 mL dry toluene and

OAcOAc 0.8 mL dry MeOH, and TMSCHN, (2.0 M in hexanes, 300 ul)

q was added dropwise at 0 °C until the gas evolution ceased.

Then, the reaction was stirred for 30 minutes at 0 °C and quenched with acetic acid. The solvent was removed
azeotropically with toluene. The residual solvent was further removed by high vacuum and the crude product was
dissolved in dry 0.8 mL DCM and 0.6 mL pyridine. After cooling to 0 °C, catalytic DMAP was added to the stirred
solution. Then 0.6 mL acetic anhydride was added dropwise to the solution at 0 °C. The reaction was allowed to
slowly warm to room temperature. After stirring overnight at room temperature, the solvent was removed
azeotropically with toluene. The crude product was quenched with saturated aqueous NaH,PO,, and extracted 3
times with EtOAc. The combined organic layer was washed with brine, dried with MgSO,, concentrated, filtered,
and purified by a pipette column (5-50% EtOAc in hexanes) to afford the product g as a mixture of anomers (7.6 mg,
84% yield over three steps) as a colorless oil.
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Hydrazine acetate (1.9 mg, 20.6 umol, 3.0 equiv) was added

OAc
_ L co,Me to a stirred solution of the above product (7.6 mg, 6.8 umol,
W 1.0 equiv) in 2.0 mL DMF at room temperature. After stirring
S for 3 h at room temperature, the reaction was quenched with
MeO.C - : — saturated aqueous NaH,PO,, and extracted 3 times with
AcO ? Ohc EtOAc. The combined organic layer was washed with brine,
AcON—C, dried with MgSQO,, concentrated, filtered, and purified by a
ACO pipette column (5-60% EtOAc in hexanes) to afford the
OTCCE‘ product (5.5 mg, 75% yield) as a colorless oil.
NH

31
Trichloroacetonitrile (8 pl, 80 pmol, 16.0 equiv) and catalytic

DBU (1,8-diazabicyclo[5.4.0Jundec-7-ene) were added to a stirred solution of the above product (5.5 mg, 5.1 pmol,
1.0 equiv) in 1.0 mL DCM at room temperature. After stirring for 3 hours at room temperature, the reaction was
concentrated and purified quickly by a pipette column (5-60% EtOAc in hexanes) to afford the acetamidate 31 (3.8
mg) as a colorless oil. The sample was very unstable and so the acetamidate 31 was brought into the following
reaction immediately. "H NMR (500 MHz, C¢Dg) & 8.50 (s, 1H), 6.05-5.97 (m, 2H), 5.88 (dd, J = 10.9, 3.1 Hz, 1H),
5.79 (dd, J=11.0, 3.5 Hz, 1H), 5.78-5.73 (m, 1H), 5.71-5.63 (m, 2H), 5.63-5.52 (m, 5H), 5.51-5.43 (m, 2H), 5.41-
5.30 (m, 2H), 4.61 (t, J = 6.4 Hz, 1H), 4.23 (dd, J = 8.0, 5.6 Hz, 1H), 3.79-3.71 (m, 2H), 3.60-3.52 (m, 1H), 3.44—
3.37 (m, 1H), 3.41 (s, 3H), 3.35 (s, 3H), 3.37-3.31 (m, 1H), 2.71-2.61 (m, 2H), 2.47-2.13 (m, 8H), 2.10-1.99 (m,
6H), 1.98 (s, 3H), 1.82 (s, 3H), 1.83 (s, 3H), 1.77 (s, 3H), 1.76 (s, 3H), 1.70-1.62 (m, 2H), 1.61 (s, 3H), 1.57-1.44
(m, 2H), 1.43-1.35 (m, 5H), 1.35-1.28 (m, 5H), 1.38-1.16 (m, 2H), 0.94 (t, /= 7.0 Hz, 3H), 0.93 (t, /= 7.0 Hz, 3H).

OAc The acetamidate 31 (16.9 mg, 0.014 mmol, 1.0 equiv) and

— NF COMe  (§)-solketal 33 (17 ul, 0.14 mmol, 10.0 equiv) were dissolved

o OAc in 2.0 mL DCM, and 200 mg freshly activated SA MS was

MeO,C BN T added to the reaction. The resulting solution was stirred for
o AAc 0.5 hour at room temperature and then cooled to -78 °C.

AcQ 9% TMSOTS (1 ul, 0.006 mmol, 0.4 equiv) was added to the
Acoéowo\/’\/ reaction at -78 °C. After stirring for 2 hours at the same

OAc temperature, triethylamine (2 drops) was added to quench the

r reaction. Then the solvent was removed and the crude product
was purified by a pipette column (5-60% EtOAc in hexanes)
to afford the product r as a colorless oil (11.0 mg, 72 % yield). '"H NMR (400 MHz, C¢D¢) 8 6.03 (dd, J = 15.6, 7.1
Hz, 1H), 5.77 (dd, J = 15.8, 6.8 Hz, 1H), 5.73-5.46 (m, 11H), 5.43-5.34 (m, 1H), 5.34-5.30 (m, 1H), 5.25 (dd, J =
10.5, 3.2 Hz, 1H), 4.40 (d, J= 7.9 Hz, 1H), 4.33-4.25 (m, 1H), 4.13-4.04 (m, 1H), 3.88-3.75 (m, 4H), 3.70 (dd, J =
9.1, 6.0 Hz, 1H), 3.63-3.47 (m, 3H), 3.41 (s, 3H), 3.36 (s, 3H), 3.42-3.26 (m, 1H), 2.77-2.60 (m, 2H), 2.49-2.13 (m,
8H), 2.13-1.92 (m, 6H), 2.00 (s, 3H), 1.84 (s, 3H), 1.79 (s, 3H), 1.78 (s, 3H), 1.77 (s, 3H), 1.76 (s, 3H), 1.72—-1.61
(m, 2H), 1.43 (s, 3H), 1.58-1.08 (m, 14H), 1.26 (s, 3H), 0.93 (t, J = 7.2 Hz, 3H), 0.92 (t, J = 6.8 Hz, 3H); *C NMR
(100 MHz, C¢Dg) 6 173.32, 173.03, 170.06, 169.97, 169.78, 169.44, 169.41, 168.98, 136.04, 133.95, 133.18, 132.21,
131.38, 131.06, 126.00, 125.79, 125.04, 109.24, 101.83, 81.07, 80.87, 78.13, 75.23, 75.14, 74.58, 73.56, 72.39,
71.66, 69.42, 68.11, 66.95, 66.59, 51.06, 50.96, 34.22, 33.85, 33.78, 33.38, 31.86, 29.88, 29.84, 29.71, 28.88, 27.80,
27.01, 26.90, 25.39, 25.07, 24.93, 24.83, 23.07, 22.99, 21.07, 20.82, 20.78, 20.45, 20.30, 20.19, 14.30, 14.02; [a]p>
=-9.0 (¢ =0.8, CHCl;); MS (ESI) calculated for Cs;HosO2,Na" (M+Na)" 1215.6, found 1215.4.

OH The per-acetate r (11.0 mg, 0.091 mmol, 1.0 equiv) was
COMe  dissolved in 2.0 mL MeOH, treated with catalytic TSOH'H,O

o] OH (p-toluenesulfonic acid monohydrate) (0.35 mg, 1.8 pmol, 0.2

MeO,C N equiv), and the resulting solution was stirred overnight at
o) OH room temperature. Then the reaction was concentrated and

HQ OH purified by a pipette column (5-60% EtOAc in hexanes) to

HO o O._~_OH afford the desired diol (6.5 mg). '"H NMR (500 MHz, C¢Dyg) 0

OH 6.03 (dd, J = 15.6, 7.2 Hz, 1H), 5.77 (dd, J = 15.6, 6.7 Hz,

32 1H), 5.72-5.69 (m, 2H), 5.69-5.54 (m, 7H), 5.53-5.46 (m,

2H), 5.42-5.30 (m, 2H), 5.20 (dd, J = 10.5, 3.4 Hz, 1H), 4.31 (d, J= 7.9 Hz, 1H), 4.34-4.27 (m, 1H), 3.85-3.77 (m,
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2H), 3.77-3.69 (m, 2H), 3.66-3.61 (m, 1H), 3.60-3.47 (m, 4H), 3.42 (s, 3H), 3.36 (s, 3H), 3.17 (dd, J = 9.4, 4.6 Hz,
1H), 2.78-2.61 (m, 2H), 2.52-2.26 (m, 4H), 2.24-2.13 (m, 4H), 2.10-2.03 (m, 6H), 2.01 (s, 3H), 1.85 (s, 3H), 1.83
(s, 3H), 1.78 (s, 3H), 1.75 (s, 3H), 1.74 (s, 3H), 1.71-1.60 (m, 2H), 1.57-1.34 (m, 8H), 1.34-1.27 (m, 4H), 1.27—
1.17 (m, 2H), 0.93 (t, J = 7.5 Hz, 3H), 0.93 (t, J = 6.8 Hz, 3H); MS (ESI) calcd for CsyHgO»Na® (M+Na)* 1175.6,
found 1175.4.

The diol (6.5 mg, 5.6 pmol, 1.0 equiv) was dissolved in 1.0 mL MeOH, treated with NaOMe (0.5 M in MeOH, 50
pL), and the resulting solution was stirred overnight at room temperature. Pure nigricanoside A dimethyl ester
analog 32 (4.0 mg, 48% yield over two steps) was obtained via C18 reversed-phase HPLC using a phenomenex,
luna 5 p 250 x 10.00 mm 5 micro column, with 9:11 MeCN/H,O as the eluent (no acid, flow rate = 2.5 mL/min,
retention time: 68.0 min). The product was monitored at 194 nm wavelength. "H NMR (600 MHz, CD,0D) & 5.76
(dd, J=15.7,7.9 Hz, 1H), 5.71 (dd, J=15.7, 7.8 Hz, 1H), 5.66 (dd, J=15.7, 6.0 Hz, 1H), 5.61 (dd, J=15.7, 6.0 Hz,
1H), 5.51-5.34 (m, 6H), 4.22 (d, J=7.6 Hz, 1H), 4.20 (dd, J = 5.6, 3.0 Hz, 1H), 4.08 (ddd, /= 6.3, 6.3, 6.3 Hz, 1H),
4.02 (dd, J= 6.0, 3.5 Hz, 1H), 3.87 (dd, J=10.4, 5.2 Hz, 1H), 3.85-3.80 (m, 2H), 3.80-3.75 (m, 1H), 3.70 (dd, J =
9.6, 6.1 Hz, 1H), 3.66 (dd, J= 10.4, 4.1 Hz, 1H), 3.66 (s, 3H), 3.65 (s, 3H), 3.56 (dd, /= 9.6, 6.1 Hz, 1H), 3.54 (dd,
J=29.7, 7.6 Hz, 1H), 3.62-3.52 (m, 4H), 3.47 (dd, J = 9.7, 3.4 Hz, 1H), 3.48-3.43 (m, 1H), 2.41-2.15 (m, 10H),
2.13-1.99 (m, 6H), 1.70-1.60 (m, 4H), 1.57-1.47 (m, 2H), 1.46—1.27 (m, 10H), 0.92 (t, /= 7.3 Hz, 3H); 0.91 (t, /=
7.1 Hz, 3H); '"H NMR (600 MHz, C¢Ds:DMSO-ds=25:2) & 6.05 (dd, J = 15.5, 5.6 Hz, 1H), 6.00 (dd, J = 15.5, 5.6 Hz,
1H), 5.86 (dd, J = 15.6, 6.8 Hz, 1H), 5.84-5.80 (m, 1H), 5.79 (dd, J = 15.7, 6.9 Hz, 1H), 5.74-5.67 (m, 1H), 5.67—
5.61 (m, 1H), 5.60-5.53 (m, 2H), 5.47-5.40 (m, 1H), 4.53—4.49 (m, 1H), 4.42 (d, /= 7.6 Hz, 1H), 4.28 (dd, J = 6.5,
3.0 Hz, 1H), 4.25-4.21 (m, 1H), 4.14 (dd, J=10.4, 5.6 Hz, 1H), 4.11-4.07 (m, 1H), 4.06—4.03 (m, 1H), 3.93 (dd, J
=9.7,5.9 Hz, 1H), 3.92 (dd, J=10.4, 5.2 Hz, 1H), 3.99-3.90 (m, 2H), 3.90-3.84 (m, 3H), 3.81 (dd, /=9.7, 5.9 Hz,
1H), 3.74-3.70 (m, 2H), 3.67 (bt, J= 6.0 Hz, 1H), 3.44 (s, 3H), 3.38 (s, 3H), 2.65-2.52 (m, 3H), 2.52-2.43 (m, 2H),
2.42-2.31 (m, 1H), 2.21-2.15 (m, 6H), 2.13 (ddd, J = 7.4, 7.4, 7.4 Hz, 2H), 2.04 (ddd, J = 7.3, 7.3, 7.3 Hz, 2H),
1.72-1.51 (m, 7H), 1.47-1.37 (m, 5H), 1.33-1.26 (m, 4H), 0.93 (t, J = 7.4 Hz, 3H), 0.90 (bt, J = 6.9 Hz, 3H). "°C
NMR (100 MHz, CD;0D) & 176.02, 175.93, 136.56, 135.74, 132.86, 132.50, 131.84, 130.62, 127.86, 127.58,
105.51, 84.44, 82.78, 82.03, 75.48, 75.01, 75.00, 74.34, 73.05, 72.76, 72.42, 72.40, 70.43, 68.64, 64.28, 52.27, 52.22
38.25, 35.00, 34.73, 34.39, 32.95, 31.39, 30.83, 30.72, 30.19, 28.73, 27.97, 26.37, 26.21, 26.08, 24.10, 23.92, 14.72,
14.50; *C NMR (100 MHz, C¢Dg:DMSO-de=25:2) & 173.57, 173.50, 136.28, 134.06, 131.44, 131.27, 131.24,
130.54, 129.43, 127.03, 104.95, 83.31, 82.04, 80.62, 74.46, 74.41, 73.95, 73.01, 72.26, 71.91, 71.57, 69.45, 68.22,
63.98, 51.14, 51.00, 37.80, 34.15, 33.98, 33.43, 31.86, 30.50, 29.86, 29.79, 29.42, 27.86, 27.02, 25.56, 25.35, 25.08,
23.18, 22.97, 14.35, 14.11; [0]p*° = -10.4 (¢ = 0.25, CHCL;); [0]p’= -4.8 (¢ = 0.25, CH,Cl,); MS (ESI) calcd for
C47HgoO6Na (M+Na)" 923.5, found 923.4; HRMS(ESI) calcd for C47HgoO6Na (M+Na)" 923.5344, found 923.5316.

>
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Nigricanoside A dimethyl ether 2 was made analogously with compound 16 and (S)-17 according to the following
scheme.

o N~ ~_COzt-Bu o
\/\:/\)kH OPMB 17 V\Z/\)J\/AMCOZ"BU
0 © o OPMB
Cp,ZrHCI, Me,Zn DMP, NaHCO3 S
t-BuO,C = x — o o o t-BuO,C — T
2 Y Y DCMitoluene, -78 °C - 0 °C DCM, 0°C H H
OSEM  6PMB 97% OSEM  OPMB
16 (2 steps) S
oH (?th CO,t-Bu
_ N COt-Bu gl dh g d s
Super-Hydride I FA NaH, PMBCI, TBAI o) OPMB
DCM, -78 °C DMF, 0°C - 1t BUOLC _ N _
93% t-BUO,C =TSN = Ta% e GSEM  OPMB
OSEM  OPMB
t
21
OPMB 1. DIAD, PPh, oPMB
\/\:/va\/\/cozt—Bu p-NO,CgH4COOH \/\:/Y\/\/\/\/COZI-Bu
: THF, 0°C :
—ean o ome 2 Naowe, MeORT ¢  omms
HMP/—{\), 48 h ~ . NaOMe, MeOH, rt - \ B
91% t-BuO,C — Y Y = 73% t-BuO,C T
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u \
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><o O OPMB OH
5 — N CO,t-Bu — AN CO,t-Bu
o H 0 OH
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)< 34
OAc OAc
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AC0, pyridine, cat. DMAF_ _Mebroluene, 9 &,
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1
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OAc OAc
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9 '"H NMR (400 MHz, CDCls) § 7.29-7.16 (m, 4H), 6.94-6.79

V\:q)v\;mcozfﬁu (m, 5H), 6.68 (d, J = 15.8 Hz, 1H), 5.66 (dd, J = 15.7, 8.2

0 oPMB Hz, 1H), 5.53-5.26 (m, 7H), 4.70-4.39 (m, 5H), 4.21 (d, J =

LBUO,C oA 11.2 Hz, 1H), 4.16-4.07 (m, 1H), 3.99-3.92 (m, 1H), 3.92—
bSEM  OPMB 3.85 (m, 1H), 3.77 (s, 3H), 3.76 (s, 3H), 3.77-3.69 (m, 2H),

s 3.60-3.52 (m, 1H), 3.51-3.43 (m, 1H), 2.46-2.32 (m, 3H),

2.30-2.13 (m, 7H), 2.11-2.02 (m, 2H), 2.01-1.88 (m, 4H),
1.69-1.47 (m, 6H), 1.43 (s, 9H), 1.42 (s, 9H), 1.36-1.19 (m, 10H), 0.99-0.77 (m, 8H), 0.01 (s, 9H); °C NMR (100
MHz, CDCls) 6 200.82, 172.92, 172.88, 159.18, 158.96, 148.00, 135.86, 132.53, 132.02, 131.05, 130.97, 130.12,
129.26, 128.92, 125.77, 125.31, 124.72, 123.80, 113.75, 113.55, 91.81, 82.07, 81.64, 80.99, 80.00, 79.94, 77.94,
75.47,72.48, 70.78, 65.06, 55.19, 35.35, 35.00, 34.75, 33.46, 31.50, 30.93, 29.54, 29.42, 29.22, 28.09, 28.08, 27.41,
26.81, 24.89, 24.86, 24.80, 22.63, 22.55, 18.03, 14.06, 13.78, -1.42; [a]p"’ = -13.4 (c = 1.0, CHCl;); MS(ESI) calcd
for C66H1040128iNa (1\/1"‘1\137)4r 11397, found 11396, HRMS(ESI) calcd for C66H1040128iNa (M+Na)+, 11397195,
found 1139.7209.

OH 'H NMR (500 MHz, CDCls) § 7.29-7.20 (m, 4H), 6.88—

— NN COt-BU 6 82 (m, 4H), 5.69 (dd, J = 15.6, 6.0 Hz, 1H), 5.63-5.51 (m,

0 oPMB 3H), 5.48-5.31 (m, 6H), 4.64 (d, J = 7.0 Hz, 1H), 4.60—

BUO,C N 4.50 (m, 4H), 4.25 (d, J=11.4 Hz, 1H), 4.18 (d, J= 3.7 Hz,
SSEM  OPMB 1H), 4.14-4.10 (m, 1H), 4.08 (dd, J = 12.7, 6.4 Hz, 1H),

2 3.79 (s, 3H), 3.78 (s, 3H), 3.77-3.68 (m, 2H), 3.51-3.42 (m,

2H), 3.41-3.35 (m, 1H), 2.44-2.09 (m, 10H), 2.08-1.91 (m,
6H), 1.70-1.49 (m, 6H), 1.43 (s, 9H), 1.42 (s, 9H), 1.38-1.20 (ddt, J = 25.6, 18.6, 9.4 Hz, 10H), 0.98-0.80 (m, 8H),
0.01 (s, 9H); >C NMR (100 MHz, CDCl;) § 173.06, 172.87, 159.22, 158.95, 132.86, 132.72, 131.92, 131.60, 131.33,
131.15, 130.93, 130.84, 129.98, 129.59, 129.30, 125.90, 125.79, 125.72, 113.70, 113.64, 91.70, 82.65, 81.86, 81.50,
79.97, 79.87, 79.00, 75.40, 72.65, 72.10, 69.66, 65.03, 55.20, 55.17, 35.59, 35.49, 34.97, 33.41, 31.52, 29.50, 29.24,
29.11, 28.08, 27.43, 27.37, 26.78, 25.06, 24.98, 24.87, 22.66, 22.58, 18.03, 14.06, 13.81, -1.42; [o]p’= +10.0 (¢ =
1.0, CHCl;); MS(ESI) calcd for CgH,0s01,SiNa (M+Na)" 1141.7, found 1141.7; HRMS(ESI) calcd for
C56H106OIQSiNa (M+Na)+, 11417351, found 1141.7334.

The (R) and (S) Mosher’s esters were synthesized from 21 and the (S) and (R) acid chloride, respectively (pyridine,
DMAP, CH,Cl, 1t, 24 h). The resulting differences in chemical shifts are consistent with (R) stereochemistry at C9
as shown.

0 OMTPA S R A3 (ppm)
- Ph S H6 3.7491  3.6514  +0.098
MTPA E — T o &4 6 COABU 17 Overlapping signals
FsC OCHs 0 OPMB H8 57612 55728  +0.188
n H9 55826 57014  -0.119
tBuochC5H11

H10 3.4953 3.5400 -0.045

OSEM  OPMB H11 21283 22008  -0.073

Ad (ppm) = AS-AR

OH '"H NMR (600 MHz, C¢Ds:DMSO-d¢=25:2) 8 6.07-5.97 (m,
VE/\H\/\{WCOZ"B“ 2H), 5.92 (dd, J = 15.6, 7.5 Hz, 1H), 5.85-5.78 (m, 1H),

Q OH 5.76-5.70 (m, 1H), 5.67 (dd, J = 15.5, 7.3 Hz, 1H), 5.66—

t-BUO,C =N NN= 5.60 (m, 1H), 5.58-5.42 (m, 3H), 5.18 (d, J = 4.5 Hz, 1H),
OSEM ~ OH 4.97 (d, J= 5.4 Hz, 1H), 4.86 (d, J = 6.8 Hz, 1H), 4.65 (d, J

= 6.8 Hz, 1H), 4.42-4.37 (m, 1H), 4.33 (d, J = 4.6 Hz, 1H),
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4.28-4.20 (m, 3H), 4.01-3.92 (m, 1H), 3.90-3.80 (m, 1H), 3.60-3.50 (m, 2H), 2.63-2.34 (m, 6H), 2.23-2.02 (m,
10H), 1.72-1.42 (m, 10H), 1.38 (s, 9H), 1.36 (s, 9H), 1.31-1.21 (m, 6H), 0.96 (t, J = 8.1 Hz, 2H), 0.91 (t, J = 7.4 Hz,
3H), 0.87 (t, J = 6.9 Hz, 3H), 0.00 (s, 9H).

Analytical sample of 25 (anti, syn) was prepared by deprotection of t with DDQ in phosphate buffer (pH = 7) and
DCM.

OH 'H NMR (600 MHz, C¢Dg:DMSO-d¢=25:2) & 6.05 (dd, J =
V\:/YWWCOZt‘B“ 15.5, 6.5 Hz, 1H), 5.96 (dd, J = 15.6, 6.1 Hz, 1H), 5.84 (dd,

o) OH J =153, 6.8 Hz, 1H), 5.87-5.81 (m, 1H), 5.68 (dd, J =

BUOLC A~ 15.6, 7.5 Hz, 1H), 5.65-5.58 (m, 2H), 5.58-5.41 (m, 3H),
2 OSEM  OH 5.18 (d, J=4.6 Hz, 1H), 4.92 (d, J= 6.2 Hz, 1H), 4.84 (d, J

= 6.8 Hz, 1H), 4.65 (d, J = 6.8 Hz, 1H), 4.49-4.44 (m, 1H),
434 (d, J = 4.4 Hz, 1H), 4.28-4.18 (m, 3H), 3.94-3.88 (m,
1H), 3.84 (dd, J = 16.9, 8.9 Hz, 1H), 3.71-3.66 (m, 1H), 3.53 (dd, J = 16.7, 8.9 Hz, 1H), 2.62-2.28 (m, 6H), 2.19—
1.99 (m, 10H), 1.70-1.42 (m, 10H), 1.38 (s, 9H), 1.36 (s, 9H), 1.31-1.22 (m, 6H), 0.96 (t, J = 8.1 Hz, 2H), 0.89 (t, J
= 7.3 Hz, 3H), 0.87 (t, J = 7.1 Hz, 3H), -0.00 (s, 9H).

OPMB '"H NMR (400 MHz, CDCl3) § 7.24-7.18 (m, 6H), 6.87—

— AN COxt-Bu 6,78 (m, 6H), 5.73 (dd, J = 15.7, 8.0 Hz, 1H), 5.67 (dd, J =

0 oPMB 15.6, 8.1 Hz, 1H), 5.54 (dd, J = 14.8, 7.0 Hz, 1H), 5.49 (dd,

BLOLC _ N _ J = 15.6, 7.4 Hz, 1H), 5.45-5.31 (m, 6H), 4.69-4.60 (m,
? SSEM  OPMB 2H), 4.57-4.43 (m, 4H), 4.30 (d, J = 11.5 Hz, 1H), 4.26 (d,

J=11.3 Hz, 1H), 4.15 (dd, J = 8.0, 3.7, Hz, 1H), 4.15-4.07
(m, 1H), 3.79 (s, 3H), 3.78 (s, 3H), 3.84-3.69 (m, 3H), 3.77
(s, 3H), 3.62-3.56 (m, 1H), 3.54-3.40 (m, 2H), 2.43-2.03 (m, 12H), 2.00-1.90 (m, 4H), 1.66-1.50 (m, 6H), 1.43 (s,
9H), 1.42 (s, 9H), 1.37-1.07 (m, 10H), 0.87 (t, J = 7.3 Hz, 3H), 0.86 (1, J = 6.9 Hz, 3H), 0.01 (s, 9H); °C NMR (100
MHz, CDCl3) § 173.00, 172.92, 159.03, 158.95, 158.86, 135.82, 134.50, 131.55, 131.27, 131.24, 131.22, 130.80,
130.70, 130.66, 129.93, 129.24, 129.21, 128.96, 126.04, 125.97, 125.91, 113.72, 113.65, 113.49, 91.69, 82.33, 82.05,
81.17, 79.95, 79.90, 79.15, 78.57, 75.60, 72.26, 70.07, 69.89, 65.00, 55.21, 55.18, 35.60, 35.49, 35.00, 33.57, 31.54,
30.10, 29.66, 29.58, 29.29, 28.09, 28.08, 27.44, 26.82, 25.10, 25.00, 24.90, 22.71, 22.58, 18.04, 14.07, 13.84, -1.41;
[o]p = -15.4 (¢ = 1.0, CHCl3); MS(ESI) caled for Co4H,14015SiNa (M+Na)* 1261.8, found 1261.7; HRMS(ESI)
caled for Co4H,140158iNa (M+Na)", 1261.7926, found 1261.7942.

t

oPMB 'H NMR (400 MHz, CDCls) § 7.25-7.19 (m, 6H), 6.87—
\/\:/\('\/\/\/vcozf-Bu 6.79 (m, 6H), 5.73 (dd, J = 15.9, 8.0 Hz, 1H), 5.73-5.66 (m,
ol oPMB 2H), 5.55 (dd, J = 15.7, 7.8 Hz, 1H), 5.53-5.31 (m, 6H),
£BUO,C N 4.65 (d, J = 11.3 Hz, 1H), 4.58-4.46 (m, 3H), 4.31 (d, J =
oH SpmB 11.6 Hz, 1H), 4.27 (d, J= 11.4 Hz, 1H), 4.20-4.11 (m, 2H),

u

3.79 (s, 3H), 3.78 (s, 3H), 3.85-3.70 (m, 2H), 3.77 (s, 3H),
3.63-3.56 (m, 1H), 3.56-3.49 (m, 1H), 2.37-2.12 (m, 10H), 2.12-2.05 (m, 2H), 2.00-1.91 (m, 4H), 1.70—1.48 (m,
6H), 1.43 (s, 9H), 1.42 (s, 9H), 1.38-1.18 (m, 10H), 0.92-0.79 (m, 6H); *C NMR (100 MHz, CDCl;) § °C NMR
(100 MHz, CDCl3) & 173.00, 172.99, 159.02, 158.95, 158.92, 137.20, 135.79, 132.06, 131.58, 131.27, 131.21,
130.68, 130.63, 129.94, 129.35, 129.20, 128.98, 128.64, 126.03, 125.87, 125.55, 113.72, 113.64, 113.52, 82.41,
81.93, 81.29, 80.06, 79.92, 79.13, 78.64, 72.47, 71.72, 70.08, 69.89, 55.21, 55.19, 35.58, 35.48, 35.14, 34.92, 31.53,
30.06, 29.82, 29.57, 29.28, 28.07, 27.47, 26.72, 25.08, 24.99, 24.90, 22.71, 22.57, 14.06, 13.84; [a]p™’= -39.6 (c =
1.0, CHCl3); MS(ESI) caled for CesH;00012Na (M+Na)" 1131.7, found 1131.6; HRMS(ESI) calcd for CesH;00012Na
(M+Na)", 1131.7112, found 1131.7108.
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OPMB The compound u (77.7 mg, 0.07 mmol, 1.0 equiv) and 4-

\/\:/Y\/\LAA/COZFB“ nitrobenzoic acid (17.6 mg, 0.105 mmol, 1.5 equiv) were

o] OPMB dissolved in 1.0 mL DCM and cooled to 0 °C DIAD

£-BU0,C — NN (diisopropyl azodicarboxylate) (21 pL, Q.IOS mrpol, 1.5
OH OPMB equiv) was added slowly and the resulting solution was

v allowed to stir for 1 h at 0 °C. Then the reaction was

concentrated and purified by flash chromatography (5-25%
EtOAc in hexanes) to afford the desired ester as a colorless oil The ester was dissolved in 1.0 mL MeOH, treated
with NaOMe (0.5 M in MeOH, 50 pL), and the resulting solution was stirred overnight at room temperature. Then
the reaction was concentrated and purified by flash chromatography (5-20% EtOAc in hexanes) to afford the desired
alcohol (56.9 mg, 73% over two steps) as a colorless oil "H NMR (400 MHz, CDCl;) § 7.25-7.18 (m, 6H), 6.90—
6.77 (m, 6H), 5.73 (dd, /= 15.7, 8.0 Hz, 1H), 5.73-5.66 (m, 2H), 5.55 (dd, J=15.8, 7.9 Hz, 1H), 5.54-5.31 (m, 6H),
4.66 (d, J=11.2 Hz, 1H), 4.56-4.44 (m, 3H), 4.31 (d, J = 11.5 Hz, 1H), 4.27 (d, J = 11.4 Hz, 1H), 4.21-4.13 (m,
1H), 4.13-4.08 (m, 1H), 3.79 (s, 3H), 3.84-3.72 (m, 2H), 3.78 (s, 3H), 3.77 (s, 3H), 3.66-3.59 (m, 1H), 3.56-3.49
(m, 1H), 2.36-2.12 (m, 10H), 2.12-2.03 (m, 2H), 2.02-1.91 (m, 4H), 1.70-1.51 (m, 6H), 1.43 (s, 9H), 1.42 (s, 9H),
1.40-1.19 (m, 10H), 0.87 (t, J = 7.3 Hz, 3H), 0.85 (t, J = 7.0 Hz, 3H); "C NMR (100 MHz, CDCl;) & 173.02,
172.99, 159.03, 158.96, 158.92, 137.18, 135.77, 132.01, 131.57, 131.24, 130.69, 130.65, 129.97, 129.35, 129.21,
129.01, 128.57, 126.19, 125.86, 125.54, 113.72, 113.65, 113.51, 82.39, 81.86, 81.23, 80.05, 79.93, 79.14, 78.71,
72.49, 71.74, 70.09, 69.88, 55.21, 35.56, 35.48, 35.13, 34.92, 31.54, 30.02, 29.84, 29.57, 29.28, 28.08, 27.46, 26.72,
25.07, 24.99, 24.91, 22.70, 22.57, 14.06, 13.84; [a]p™" = -52.4 (¢ = 1.0, CHCl;); MS(ESI) calcd for CggH;0001,Na
(M+Na)" 1131.7, found 1131.7; HRMS(ESI) calcd for CggH;0001,Na (M+Na)', 1131.7112, found 1131.7049.

OPMB 'H NMR (400 MHz, CDCl) 8 7.25-7.17 (m, 6H), 6.87—

— NN COA-Bu 677 (m, 6H), 5.75 (dd, J = 15.8, 8.0 Hz, 1H), 5.69 (dd, J =

o) 5PVB 15.8, 8.5 Hz, 1H), 5.58-5.47 (m, 3H), 5.45-5.30 (m, 6H),

LBUO,C _ N 4.66 (d, J=11.3 Hz, 1H), 4.57-4.44 (m, 4H), 4.35-4.14 (m,
3 SPMB 5H), 3.96-3.88 (m, 1H), 3.79 (s, 3H), 3.77 (s, 3H), 3.76 (s,

><0 3H), 3.85-3.69 (m, 4H), 3.69-3.61 (m, 1H), 3.53-3.44 (m,

ogol 2H), 2.47-2.08 (m, 10H), 2.08-1.86 (m, 6H), 1.64—1.46 (m,

0o 6H), 1.54 (s, 3H), 1.43 (s, 9H), 1.42 (s, 9H), 1.39 (s, 3H),

)< 1.33 (s, 3H), 1.40-1.19 (m, 10H), 1.28 (s, 3H), 0.86 (t, J =

7.4 Hz, 3H), 0.85 (t, J = 6.9 Hz, 3H); *C NMR (100 MHz,
CDCl;) 6 172.98, 159.01, 158.93, 158.86, 135.78, 135.20, 131.47, 131.32, 131.22, 130.72, 130.66, 130.49, 129.94,
129.26, 129.20, 128.98, 126.07, 126.02, 125.99, 113.71, 113.63, 113.49, 109.02, 108.39, 96.30, 82.62, 82.16, 81.36,
80.56, 79.90, 79.89, 79.17, 78.52, 72.37, 71.17, 70.59, 70.57, 70.06, 69.87, 67.35, 67.24, 55.20, 55.17, 35.60, 35.49,
35.00, 33.55, 31.52, 30.29, 29.75, 29.59, 29.28, 28.08, 27.43, 26.80, 26.10, 25.93, 25.10, 25.00, 24.95, 24.91, 24.33,
22.71,22.57, 14.06, 13.85; [a]p>’ = -61.2 (¢ = 1.0, CHCl;); MS(ESI) calcd for CgoH,;50,7Na (M+Na)" 1373.8, found
1373.8; HRMS(ESI) calcd for CgoH;;50,7Na (M+Na)", 1373.8267, found 1373.8197.

OH 'H NMR (400 MHz, CDCl3) & 5.78-5.75 (m, 2H), 5.64—

— NN CO-Bu 559 (m, 2H), 5.64-5.59 (m, 1H), 5.51 (d, J = 4.9 Hz, 1H),

o) OH 5.49-5.31 (m, 5H), 4.58 (dd, J = 8.0, 2.3 Hz, 1H), 4.29 (dd,
t-BuOQC/\/E/Y\/'\-/E/W J=15.0,2.3 Hz, 1H), 4.25 (dd, J = 7.9, 1.7 Hz, 1H), 4.22—
5 6H 4.18 (m, 1H), 4.17-4.11 (m, 1H), 4.08-4.04 (m, 1H), 3.93 (t,

><0 o J =54 Hz, 1H), 3.87-3.81 (m, 1H), 3.69 (dd, J=10.3, 6.2

og 3 Hz, 1H), 3.73-3.62 (m, 1H), 3.57-3.51 (m, 1H), 3.47 (dd, J

06 =10.3, 6.2 Hz, 1H), 2.45-2.10 (m, 10H), 2.09—1.92 (m, 6H),

)< 1.67-1.48 (m, 6H), 1.54 (s, 3H), 1.44 (s, 9H), 1.43 (s, 9H),

1.41 (s, 3H), 1.33 (s, 3H), 1.32 (s, 3H), 1.39-1.24 (m, 10H),
0.89 (t, J = 7.4 Hz, 3H), 0.88 (1, J = 6.9 Hz, 3H); '"H NMR
(600 MHz, CsD:DMSO-dg=25:2) & 6.05 (dd, J = 15.6, 6.4 Hz, 1H), 5.96 (dd, J = 15.5, 6.1 Hz, 1H), 5.82 (dd, J =
15.9, 7.1 Hz, 1H), 5.78-5.83 (m, 1H), 5.68 (dd, J = 15.8, 7.4 Hz, 1H), 5.68-5.62 (m, 1H), 5.60-5.50 (m, 3H), 5.50
(d, J=5.0 Hz, 1H), 5.43-5.35 (m, 1H), 5.17 (d, J = 4.5 Hz, 1H), 4.84 (d, J= 6.1 Hz, 1H), 4.54 (dd, J= 7.9, 1.9 Hz,
1H), 4.49-4.43 (m, 1H), 4.36 (d, J = 4.4 Hz, 1H), 4.27-4.18 (m, 4H), 4.19-4.14 (m, 1H), 3.96 (dd, J= 10.0, 6.1 Hz,
1H), 3.92-3.80 (m, 2H), 3.74-3.69 (m, 1H), 3.67 (dd, J= 9.9, 6.3 Hz, 1H), 2.61-2.25 (m, 6H), 2.19-1.95 (m, 10H),
1.66-1.50 (m, 8H), 1.49 (s, 3H), 1.4 (s, 3H), 1.40-1.23 (m, 8H), 1.38 (s, 9H), 1.36 (s, 9H), 1.23 (s, 3H), 1.08 (s,
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3H), 0.96-0.81 (m, 6H); BC NMR (100 MHz, CDCl;) 6 173.08, 173.01, 135.86, 134.65, 133.17, 131.78, 130.75,
129.62, 128.72, 125.80, 125.57, 125.20, 109.12, 108.46, 96.29, 82.49, 81.06, 80.21, 80.02, 73.62, 73.26, 72.00,
71.12,70.57, 70.53, 67.20, 67.17, 36.74, 35.41, 34.98, 33.45, 31.48, 29.49, 29.26, 29.21, 28.07, 27.38, 26.77, 26.07,
25.92, 24.94, 24,91, 24.88, 24.34, 22.67, 22.55, 14.05, 13.83; [a]p>’ = -27.0 (¢ = 1.0, CHCl;); MS(ESI) calcd for
Cs6HosO14Na (M+Na)+ 1013.7, found 1013.7; HRMS(ESI) calcd for Cs¢HosO14Na (M+Na)+, 1013.6541, found
1013.6533.

QAc 'H NMR (400 MHz, CDCls) & 5.76 (dd, J = 15.6, 6.9 Hz,

— NN COtBU 1H), 5.65 (dd, J = 15.6, 6.2 Hz, 1H), 5.58-5.50 (m, 3H),

o Ohc 5.50-5.37 (m, 4H), 5.35-5.21 (m, 4H), 4.88 (dd, J = 11.3,
,_BquC«/EA‘/\/'\:w 6.7 Hz, 1H), 4.58 (dd, J = 8.0, 2.3 Hz, 1H), 4.29 (dd, J = 5.0,
o dAc 2.3 Hz, 1H), 423 (dd, J = 7.9, 1.7 Hz, 1H), 4.10-4.03 (m,

e o 1H), 3.92 (t, J = 5.1 Hz, 1H), 3.84 (d, J = 6.2 Hz, 1H), 3.67

ogﬁ (dd, J=10.4, 5.5 Hz, 1H), 3.54 (d, J= 5.0 Hz, 1H), 3.44 (dd,

oy X J = 10.6, 6.6 Hz, 1H), 2.40-2.29 (m, 3H), 2.24-2.16 (m,

)< 5H), 2.07 (s, 3H), 2.05 (s, 3H), 2.15-1.90 (m, 8H), 2.01 (s,

3H), 1.67-1.51 (m, 6H), 1.54 (s, 3H), 1.43 (s, 9H), 1.42 (s,
9H), 1.41 (s, 3H), 1.33 (s, 3H), 1.38-1.23 (m, 10H), 1.31 (s, 3H), 0.89 (t, J = 7.4 Hz, 3H), 0.88 (t, J = 6.8 Hz, 3H);
C NMR (100 MHz, CDCly) & 172.92, 172.78, 170.33, 170.05, 169.74, 135.97, 133.23, 132.73, 131.86, 130.76,
129.56, 126.27, 125.75, 125.00, 124.36, 109.06, 108.40, 96.29, 80.42, 80.16, 80.00, 79.93, 77.46, 75.49, 75.11,
73.34,71.17, 70.56, 70.55, 67.45, 67.36, 35.31, 34.97, 34.07, 33.42, 31.47, 29.62, 29.44, 29.23, 28.08, 28.06, 27.81,
27.29,26.80, 26.08, 25.92, 24.93, 24.87, 24.78, 24.63, 24.33, 22.64, 22.57, 21.20, 21.12, 14.04, 13.80; [o]p"= -47.6
(c = 1.0, CHCls); MS(ESI) caled for Cg,H,000,7Na (M+Na)" 1139.7, found 1139.5

OAc "H NMR (500 MHz, C¢Dy) & 8.54 (s, 1H), 6.06 (dd, J = 15.9,

— NN COMe 71 Hz, 1H), 6.02-5.97 (m, 1H), 5.87 (dd, J = 10.9, 3.1 Hz,

o) OAc 1H), 5.81-5.72 (m, 2H), 5.71-5.35 (m, 10H), 5.34-5.27 (m,

MeO,C _ N 1H), 4.63 (t, J = 5.9 Hz, 1H), 4.34 (dd, J = 7.3, 4.7 Hz, 1H),
3 Enc 3.83-3.76 (m, 1H), 3.76-3.63 (m, 2H), 3.52 (dd, J = 10.0, 6.0

AcO 5 Hz, 1H), 3.44-3.31 (m, 1H), 3.39 (s, 3H), 3.35 (s, 3H), 2.71—
AcO

2.53 (m, 2H), 2.49-2.33 (m, 4H), 2.26-1.97 (m, 10H), 1.92 (s,
3H), 1.91 (s, 3H), 1.82 (s, 3H), 1.78 (s, 3H), 1.76 (s, 3H),
1.67-1.62 (m, 2H), 1.60 (s, 3H), 1.53-1.18 (m, 14H), 0.97 (t,
aH J=17.3Hz, 3H), 0.91 (t, J = 6.8 Hz, 3H).

OAc 'H NMR (600 MHz, C¢Dy) 6 6.06 (dd, J = 15.7, 7.1 Hz, 1H),

— NN COMe 577 (dd, J = 15.7, 6.4 Hz, 1H), 5.73-5.63 (m, 5H), 5.63—

0 OAc 5.53 (m, 5H), 5.53-5.46 (m, 1H), 5.42-5.36 (m, 1H), 5.34—

MeO,C _ S~ 5.30 (m, 1H), 5.27 (dd, J=10.5, 3.4 Hz, 1H), 4.43 (d, J = 8.0

o Enc Hz, 1H), 4.35 (dd, J = 7.5, 4.7 Hz, 1H), 4.15-4.09 (m, 1H),

AQ o 3.90 (dd, J=10.4, 3.9 Hz, 1H), 3.86 (dd, J = 8.2, 5.9 Hz, 1H),

ACONZQ O _A_O 3.80 (dd, J = 7.9, 6.8 Hz, 2H), 3.72-3.66 (m, 1H), 3.65-3.61

OAc (m, 2H), 3.58 (dd, J = 10.4, 6.5 Hz, 1H), 3.51-3.43 (m, 1H),

3.41 (s, 3H), 3.35 (s, 3H), 2.69-2.56 (m, 2H), 2.48-2.35 (m,

3H), 2.30-2.23 (m, 1H), 2.23-2.18 (m, 2H), 2.16-2.11 (m, 2H), 2.11-2.01 (m, 6H), 1.93 (s, 3H), 1.82 (s, 3H), 1.81

(s, 3H), 1.783 (s, 3H), 1.780 (s, 3H), 1.76 (s, 3H), 1.70-1.65 (m, 2H), 1.58—1.25 (m, 14H), 1.43 (s, 3H), 1.26 (s, 3H),
0.95 (t,J=7.4 Hz, 3H), 0.91 (t, J = 6.8 Hz, 3H).
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OAc '"H NMR (500 MHz, C¢Dg) 8 6.05 (dd, J = 15.6, 7.0 Hz, 1H),

— NN COMe 576 (dd, J = 15.5, 5.6 Hz, 1H), 5.74-5.52 (m, 10H), 5.52—

0 Ohc 5.43 (m, 1H), 5.42-5.36 (m, 1H), 5.35-5.29 (m, 1H), 5.26

MeO,C — N (dd, J = 10.5, 3.4 Hz, 1H), 4.36 (d, J = 8.0 Hz, 1H), 4.37—
o ShAc 432 (m, 1H), 3.92-3.86 (m, 1H), 3.81-3.71 (m, 4H), 3.71—

AcQ OH 3.66 (m, 1H), 3.64-3.61 (m, 1H), 3.59-3.53 (m, 2H), 3.51—

ACONZ O A _OH 3.43 (m, 2H), 3.40 (s, 3H), 3.35 (s, 3H), 3.26 (s, 1H), 2.68—

OAc 2.59 (m, 2H), 2.54-2.44 (m, 2H), 2.34-2.27 (m, 2H), 2.22—

2.02 (m, 10H), 1.92 (s, 3H), 1.83 (s, 3H), 1.78 (s, 3H), 1.77 (s, 3H), 1.75 (s, 3H), 1.74 (s, 3H), 1.70-1.61 (m, 2H),
1.56-1.19 (m, 14H), 0.95 (t, J = 7.4 Hz, 3H), 0.91 (t, J = 7.1 Hz, 3H).

OH 'H NMR (600 MHz, CsDg:DMSO-d¢=25:2) & 6.11 (dd, J =
— 7 COMe 155 6.3 Hz, 1H), 5.99 (dd, J = 15.6, 5.8 Hz, 1H), 5.88 (dd, J

- Q OH = 15.7, 7.4 Hz, 1H), 5.84-5.77 (m, 1H), 5.74 (dd, J = 15.7,
Meozc“/E/\‘/\/‘\;/E/\/v 7.5 Hz, 1H), 5.71-5.65 (m, 1H), 5.62-5.57 (m, 1H), 5.58—

Ho | . 5.51 (m, 2H), 5.45-5.38 (m, 1H), 5.29 (d, J = 3.2 Hz, 1H),
HOXSZQ 0.~ _oH 5.10 (d, J=4.7 Hz, 1H), 4.82 (d, J= 5.5 Hz, 1H), 4.81 (d, J =
OH 5.6 Hz, 1H), 4.72 (d, J = 5.6 Hz, 1H), 4.60 (d, J = 4.6 Hz, 1H),

4.51-4.47 (m, 1H), 4.44 (t, J= 6.0 Hz, 1H), 441 (d, J = 7.7
Hz, 1H), 4.33 (d, /= 4.1 Hz, 1H), 4.28-4.21 (m, 2H), 4.15 (dd, J = 10.5, 5.6 Hz, 1H), 4.11-4.06 (m, 1H), 4.05-4.02
(m, 1H), 4.01 (dd, J = 9.5, 6.3 Hz, 1H), 3.99-3.95 (m, 2H), 3.93 (dd, J = 10.3, 3.9 Hz, 1H), 3.91-3.84 (m, 2H),
3.84-3.79 (m, 1H), 3.80-3.76 (m, 1H), 3.72 (dd, /= 9.5, 6.0 Hz, 1H), 3.71-3.66 (m, 1H), 3.65 (bt, /= 5.9 Hz, 1H),
3.42 (s, 3H), 3.38 (s, 3H), 2.62-2.41 (m, 5H), 2.35-2.28 (m, 1H), 2.20-2.13 (m, 6H), 2.11 (ddd, J= 7.3, 7.3, 7.3 Hz,
2H), 2.04 (ddd, J=17.4, 7.4, 7.4 Hz, 2H), 1.70-1.50 (m, 7H), 1.48-1.34 (m, 2H), 1.40 (qdd, J= 7.4, 7.4, 7.4 Hz, 2H),
1.32-1.23 (m, 5H), 0.92 (t, /= 7.4 Hz, 3H), 0.88 (bt, J= 6.8 Hz, 3H). BC NMR (100 MHz, CsDg:DMSO-d¢=25:2) &
173.58, 173.44, 136.29, 134.70, 131.32, 131.28, 130.52, 129.35, 127.51, 126.99, 105.10, 83.08, 81.73, 80.84, 74.51,
73.83, 73.20, 72.39, 71.99, 71.59, 71.48, 69.22, 68.07, 64.07, 51.10, 51.00, 37.84, 34.17, 33.39, 31.85, 30.67, 29.88,
29.78, 29.47, 27.86, 26.99, 25.57, 25.37, 25.06, 23.18, 22.96, 14.32, 14.13; [a]p> = -22.0 (¢ = 0.1, CH,Cl,); MS
(ESI) calcd for C47HgyO;¢Na” (M#—Na)+ 923.5, found 923.4; HRMS(ESI) caled for C4;HgoO6Na (M+Na)+, 923.5344,
found 923.5331.
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A~ 9 P CO,t-Bu — 104 PO CO,t-Bu
o % o & On
t-BuO,C =N NN t-BuO,C = NN NN
OSEM  OH OSEM  OH
23 (anti, anti) 22 (syn, syn)
OH 7 OH 7
\/\:/Q‘O/s;\/\es/\mcozt-su — QG A8 CO,t-Bu
o 8 é)H o 8 éH
£-BuO,C __ - A - __ t_Buo2c/\/\:/\i/\/'\i/\:/\/\/
OSEM  OH OSEM  OH
25 (anti, syn) 24 (syn, anti)
Natural pdt 2 23 (anti, anti) 22 (syn, syn)* 25 (anti, syn) 24 (syn, anti)
6 4.25 4.23 4.22 4.22 4.23
7 6.00 6.00 591 5.96 6.01
ddJ=155,5.5 ddJ=15.9,6.0 ddJ=15.6,6.1
8 6.11 6.03 6.02 6.05 6.04
ddJ=15.5,6.4 ddJ=14.7,6.3 ddJ=15.5,6.5
9 4.50 4.50 4.34 4.46 4.39
10 3.78 3.66 3.53 3.68 3.57

“The "H NMR of this compound 22 (syn, syn) was assigned by selective TOCSY experiment

Figure S6. Comparison of 4 diasteromeric triols (22-25) to nigricanoside A dimethyl ester 2
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Figure S7. Comparison of 4 diasteromeric triols (22-25) to nigricanoside A dimethyl ester 2
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i 8
o % ow B OH
CO4t-Bu =N NN CO,t-Bu =S _;\ =
OSEM  OH GsEM  OH
23 (anti, anti) 22 (syn, syn)

H8+H7 (23 (anti, anti))
and H8 (22 (syn, syn))

61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37

f1 (ppm)
Selective irradiation at 6.01 ppm
oH OH
A= e . A Pog K
(]33 OH [n]33 OH
232 (anti, anti) 22 (5yn, synl
HE {syn, sy H7 {=yn, syn)
b OH-3 {ayn. ayn Gt eve)
- OH-6 [sym, syn} - L5¥ S¥0 H10 (gyn, syn)
>, & (=syn, aym)

E6 6.4 6.2 a.0 5.8 5.6 54 5.2 a0 48 o 4.4 4.4 4.2 4.0 3.8 36 34 32 EX iB .
oo

Figure S8. Selective TOCSY experiment of the mixture (23 (anti, anti) and 22 (syn, syn))

S35

3.6

3.5



S36

= Y TOPMB
OH
COxt-Bu
7
A A LA n
L b & TR N S
@ @ @ aceee 20 M — <
o i - S ™ — oo oi o
T T T T T T T T T T T T T T T
.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5
1 (pom)
= Y TOPMB
OH
COxt-Bu
I
g "
r T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 f10? ) 90 80 70 60 50 40 30 20 10
1 (ppm



+-Bu0,C” =" ~=""-""0PMB

a OH
S "y B h Sb T €E S h
S @ @ o © SS9 QNS S ©
N i — — [a2] — O o MmN N
r T T T T T T T T T T T
0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25
f1 (ppm)
+-Bu0,C” " ~="""+""0PMB
a OH

r T T T T

T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60
f1 (ppm)

S37



t-BuO,C” " =""+""0PMB

-

OSEM

-

=

f1 (ppm)

S38

Lx h P RN e SO & &
A o = kK R R T ) X ©
o — — — [aV] MmN~ — ™M o o [ee]
T T T T T T T T T T T T T T T T
.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 .5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -
f1 (ppm)
t-BuO,C” " =""+""0PMB
OSEM
r T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



t-Bu OZCMOH

OSEM
[+

f1 (ppm)

S39

PO N J
s &S Y & VN A VIR S &
o S o N O o o o N N — N
o~ — - N - O ™M — o 0 o~ ~
T T T T T T T T T T T T T T T T
.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -(
f1 (ppm)
!-BUOZCWOH
OSEM
r T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



f—BuOZC/VE/-\:)LH

GSEM

8
| L P b
i & &S P h&'L ‘&
® o S o O o~ —
=] — — [N N AN ~
r T T T T T T T T T T T T T T T T
).0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 2.
f1 (ppm)
o]
f—BuOZC/VE/\;)LH
OSEM
8

r T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

540



M
t-Bu0;C —

GSEM

o S % RN GHEY L& B £y
Q< ] S ® 0o 0 — n < «
S S S o — oA - a o i o
T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 .0 . 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -(
f1 (ppm)
M
t-Bu0,C — Y
OSEM
10
| . I ‘ A
r T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 f10? ) 90 80 70 60 50 40 30 20 10
1 (ppm

541



V4

PMEC

OH

A

H8€

F99°C
FO0C
eee

£46'0
186'0
L0

1160

F00'C

H8'T

Hee

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

7.5

PMBOM‘/

L

Tob'E
Tm.m
1otT'T

Lot

F60'T
90T

=144

=ST°¢C

Feo'T
oot

HT'e

FILC

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

7.5

542



HOoe

bzo

H06'T

60
Foso

T
8°C

=

e

Tﬁm.o

881

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

7.5

OPME

HO

I MJWM

Hoo'e

Rgo'1
Ror'z

$T'T
Wa.o

hog't
k€60
18T€

=TT
880

160

00T

6T

Fo9z

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

7.5

543



OPME

oy

r T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
(o]
HJI\._/E/\/\/
OPMB
12

T T T L L 8 A PR

o - ol 29 ] S 9 = S a S

3 ~ 2 =3 ~ @3 ~ N 3 -

T T T T T T T T T T T T T T T T T
4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -(

5.0 4.5
f1 (ppm)

S44



10

20

30

40

Fev's

birs

w&@w

90 80 70 60 50

12

100

€6
790
0'

8T
hgoz

pIoT

poe0

+00'€

OPMB
f1 (ppm)

OPME

110

120
SSEM

190 180 170 160 150 140 130
t-BuQ,C

200

10

Reo't
6'0
0'T

HOo'T
6'0
0'T

wl i NP

To.v

1860
186'¢

68T

3.0 2.5 2.0 1.5 1.0 0.5 0.0

3.5

f1 (ppm)

545

4.0

4.5

5.0

55

7.0 6.5 6.0

7.5




o
+-BuO,C =N NN
BSEM  GPMB

e

T T T T

T T T T T
150 140 130 120 110 100 90 80 70 60
f1 (ppm)

oH
£BUO,C T e N TR S =S

OSEM  OPMB

13

2217

1.921

' N RN SE S THE
Q0 ®© SRR R QG Qe
oo m OO MOOO 0N m
T T T T T T T T
5.5 5.0 4.5 .0 3.5 3.0 2.5 2.0

f1 (ppm)

546

5!
5.01]

2304

79.3
6.3

o



1
B uoch\/"\:/“m\\/\/“\:/"\/“\/

OSEM

OH

OPMB

13
r T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 f10? ) 90 80 70 60 50 40 30 20 10
1 (ppom

S47




OEt
(S)-A
I k
| L J
v T PO Y
- ~ L - N o
T T T T T T T T T T
7.0 6.5 60 55 50 45 4.0 35 30 25 20 LS 1.0
O,
OEt
OEt
(S)-A

548



o,

e OEt
OEt
(SXA
Racemate
pA |
|
[
\‘
K i g
U% T A T T T & J\"“ln?““¥r
0 2 4 8 8 min
Peak RetTime Type Width Area
%
[ P
4.47801 0.4
107.70905 49.46466
6B.69936 50.10197
GC Conditions: Lipodex E (Column V, Macherey-Nagel), 60°C, 19.4 min
Scalemic Compound
pAj |‘
1
i
1200 ‘
1000 \
800 |\\
500 \;
400
200 \ K g
E § i
0 - . - - . : —
0 min

1.33889
98.66111

GC chromatogram for compound (S)-A

549




OEt

OEt

A\

OH

11

Feso

OEt

OEt

OH

J.L‘

S50



OEt

OH

A 3 A 4
T T T T T T T T
70 6.5 60 55 50 45 40 35
OEt
\/\_/Y\—OEt
OH
(o3
" ) ¥ w, | l
r T T T T T T T T T T T T T
200 190 180 170 150 150 140 130 120 110 100 90 80 0

S51



OEt

— OEt
OPMB

J;L ilf S [ T ik LLJULI%

g 28 T 2HE T 5§ T 2 B T
;‘0 EI.5 5‘.0 5'5 EI‘D ‘1'.5 4'.0 3I‘5 3'0 2'.5 ZI.U 1'5 1'.0
OEt
— OEt
OPMB
D

T T T T T T T T T T T T T T T T T T T T 1
200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ] -10

S52



OPMB

== Tsrv

ES Tu.m

u Fere
— TFere

— =

S53



V4

CO,t-Bu
oTBS
F
V]
R T D T
2 58 4% 83 E
T T T T T T T T T T T T T T
7.5 70 65 60 55 50 45 4,0 35 3.0 25 2.0 1.5 10 0,5
X CO,t-Bu
OTBS
F
LA
r T T T T T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

S54



CO,t-Bu

OTBS

OPMB

JuJJu

Mk

T e

Wza
sy
F o
T s
T e
T ey

= 10
I ey

T ey
T s

T sy
T o
T s

pal

3
-

n
~

CO,t-Bu

oTBS

OPMB

1
=10

S55



COzt-BU

OTBS

OPMB

w [iad

Lond
EL6
e
e
H\ [

Foe
w0

Fwo
Toee

|
I

60T
be'n

Fos

For
For

Fom

Fore

COzt-BU

OTBS

OPMB

Illl ali

I

S56



OSEM
N

OH OTBS

14

CO,t-Bu

= P, Mok 'L M\_JJ ‘ -
b i i b b oL S Y oy
g 8 3 38 & 8 £5 T %3 g3 3
T T T T T T T T T T T T T T
A0 6.5 6,0 55 50 4,5 4,0 35 30 25 2.0 Ls 1.0 0,5 a0
OSEM
NS CO,t-Bu
OH oTBS
14
r T T T T T T T T T T T T T T T T T T T 1
200 120 180 70 160 150 140 130 10 110 100 %0 80 70 60 50 a0 30 20 10 =10

S57



?/\COZH

B uozcww
OSEM  OPMB

f

S
AN &b 'S NSRSy b & NkE L 'S
N 0 o O o)} [SESRORSR RO o = omnN o ©
o — — M ™ O = MO wn < N OO wn @
r T T T T T T T T T T T T T T T T
0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -(
f1 (ppm)

?/\cozH

B uOZC/MW
OSEM  OPMB

f

. L

r

T T T T T T

T
100 90 80 70 60 50 40 30 20
f1 (ppm)

T T T T T T T T T
00 190 180 170 160 150 140 130 120 110

S58



+-Bu0,C

#JUQLJJ“MMMM

529 1 (

T T T R e T 'y
O o wnmwmnm ottt AN TN LN Yol — < N o —
N N S =M N A7 Q o o Y =N ~
r T o TN T T ‘—"—;V T MMT'HH‘_‘Y‘_‘NHT‘_‘H T T I T NT‘_"’\ TH T
0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -
f1 (ppm)
D\\f'o
oj,Ni
i
+-Bu0,C = - = ; =
OSEM OPMB
g

[T L ‘H

T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

r

T T
00 190 180

S59



2.38 4

2.09 1

1
0.94 b

S
<+

3.19
1
i

1.0
1.04
1.00
71.00
B.14
1.01
41.01
1.03

2.04
7.66
6.48

]

.00 r

7.5

7.0

|

6.5

6.0

o 119 4
© 533

5.0

»
wn

4.

=)
w

.5
f1 (ppm)

3.0 2.

[&]
g
=)

+B HQZCA\/\MN'\/

OSEM  OPMB

15

1

Ll

79,97
9.44

_ p2sAd

o
o

00

T
190

T
180

T
170

T
160

T
150

T

T
100 90
f1 (ppm)

T T T T
140 130 120 110

S60



MOH

-0

OSEM  OPMB

T b T Fhd b Abhd & &N hdw L T
— 0‘ - @ QN o Socaga «® < — M N @«
o i N o ~— M —=Om o @ o o~ O O ~ [=e]
r T T T T T T T T T T T T T T T T
0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 .0 3. 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -
f1 (ppm)
B P
[ OH
Q
. 1
ﬁaucbc,*\L,f\\::/,“xT/f\\,/*\T/*\\::,/ﬁ\h,f\\,/
OSEM  OPMB
h

T T T T T T T
00 190 180 170 160 150 140 130

T T

T T T
120 110 100 90 80
f1 (ppm)

S61



\/\_/\j\
= H
i
f_Buozc/\/\:/\/W\.:/\/\/’

OSEM  OPMB

16

|
3 g 4 8% 8 8888453 28 agy o 5
o o~ o~ — N~ <+ MO 0 O [o)le)) [ee] [}
r T T T T T T T T T T T T T T T T T T T
)10 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4. 4.0 3.5 3.0 5 2.0 15 1.0 0.5 0.0
f1 (ppm)
\/\_/\/?J\
=""H
i1
£BUO,C” TSN RN NN
OSEM  OPMB
16
r T T T T T T T T T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110f (100) 90 80 70 60 50 40 30 20 10
1 (pbm

S62




[0}
i
M A s
S 'L P 'L
e < N <
oo < ©
r T T T T T T T T T T T T T T T T
.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 -C
f1 (opm)
™S
M,COOH
[0}
i
r T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

S63



™S
M,cozf-au
¢
i
.
s % 5% :
o~ (o] < o @
r T T T T T T T T T T T T T
0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 ]
f1 (ppm)
™S
M’COZ{_BU
¢

r T T T T T T

T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

S64



™S

CO4t-Bu

OH

006

FILTT
1 267
N2
k180

FETT

10T

0.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

4.5

5.0

55

7.0 6.5 6.0

7.5

™S

CO4t-Bu

OH

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

00

S65



T™MS TMS S
\/\/\/Cozt—Bu _cat. DMAP, BZCI _ \/\Ncozt—Bu
Et;N, DCM, 0 °C-rt

OH OBz
k |
Racemate
Moy
1000 | :|i| I 1000
z I \ 5
E 500 Fsoo  E
i1
0 J‘hll--';'“-'nL e il Lo
T T T T T
[ 5 10 15 20 25 20
Minutes
UV Detector
Ch2-229nm
Results
Retention Time Area Area % Height Height %
7.883 42989666 47.38 1174800 51.11
8.850 47741692 52.62 1123842 48.89
Totals
90731358 100.00 2298642 100,00

HPLC Conditions: Chiralcel OD-H column. 1 mL/ min flow rate. 1% i-PrOH in hexanes

Scalemic Compound

500 :'[ L 500
\ §
E 250 250 E
I\
1 :"\
o i .hlr__+=i oy _—— g
—— T — T T
o 5 10 15 20 25 0
Minutas
UY Detector
Ch1-254nm
Results
Retention Time Area Area % Height Height %
7.950 13252711 98.70 588536 98.51
9.183 174405 1.30 8931 1.49
Totals
13427116 100.00 597467 100,00

HPLC Chromatogram for compound |

S66



4

CO,t-Bu
OPMB

=

i T T T ™ T T T
wn o @ n O O o AN O n
© 5 S o 99 S Qg ]
i i o o o ™ o — N [0}
T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0 ¢
f1 (ppm)
™S
= COyt-Bu
OPMB
m
r T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 f10? ) 90 80 70 60 50 40 30 20 10
1 (pbm

S67



OPMB
(R)-17
M “ Ll Jﬂ el
& ¢ L 4 5 & b & B 613D
[ce] ()] o o o (o)) @ o o — o
— — — — - [<IN N Ao
T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 55 5.0 45 40 35 3.0 25 2.0 15 1.0 05
f1 (ppm)
= _~_~_COstBu
i
OPMB
(R)-17
r T T T T T T T T T T T T T T T T T T T
10 18 170 160 150 140 130 120 10 0 9 8 0 & 50 4 0 20 10
1 (ppm

S68



{’

cOatBu
oPMB
(5)17

& b b L L h L L &&advo

S o Q& @ o ® S HOoN~

o~ i o ~— o [22] o o~ NN O

T T T T T T T T T T T T T T T T
.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -(
f1 (ppm)
|~ _~_COutBu
oPMB
(s)17
l l . ' R "
r T T T T T T T T T T T T T T T T T T T
10 18 170 160 150 140 130 120 10 0 9 8 0 & 50 4 0 20 10
1 (ppm

S69



t-Bu0,C

\\/’“\==,f\1/ﬂ~;4ﬂa,’\w/’\vfCOK-EU
i

T

OSEM

o

o]

OPMB

OPMBE

8.67 1 fr

R el bt i b e A L
— a n nmILnToN~NONMST O nM~NOoO w0 O O N (oo}
n S o [SE=E-R-E-R-REROR--R-R-\ aN=AN MG S <
r T — TmOT T HTO TNH‘?“_“A‘_‘TH\DHF_‘O T TN'\NF N‘Y’T‘_“_‘ Tw T
0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
o]
_ = CO,t-Bu
i
o OPMB
£BuOLC =R N N
OSEM  OPMB
n
r T T T T T T T T T T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

S70



CO-Bu

OSEM  OH
23

-BuO,C

!

E 89

T&.oﬂ

v 00"

= 660
66°0
£ 80T

F LTV

kT

B /60
14 ¥6'T

oT'TL
v

W soer
%0

Ferg

¥ STe-

0.0

0.5

1.0

15

2.0

2.5

3.0

f1 (ppm)
COt-Bu

4.0

5.5 5.0 4.5
OSEM  OPMB
19

6.5 6.0
-Bud,C

7.0

7.5

649
98°0-
g S6°0
M 16°0
L6'0
W LL'g
00T

F 1o
687
[ o

F 69°¢

F Sof

M L6°6)
€81

009

s

L6

06°0

Hmw (8T

3 8807

€8'T

0.0

0.5

1.0

15

2.0

2.5

3.0

4.5

5.0

55

6.0

6.5

7.0

7.5



OH

\/t/\l/'\/\/\/\/coz‘-ﬂu
I

o] OFPME

+BUO,C - ;
OSEM OPMB

19

L L

|

r T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
OPMB
o e COu4-Bu
(o] OPMBE
t-BuUOLC =N NN
OSEM  OPMB
o
T s i T B TFWW TP*W *ﬁ*&lgj :,q i
o — o~ < NN 0 N T OoOwn ~NOoOOo wn o
N ~N N “NoamMm 99 =Bt Now S =
r T 0 T o T T o Yw T NYNO‘_‘Y HH‘T\‘ T T HNF OYN‘_‘ YH T OY\
.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -
f1 (ppm)



OFMB
= CO4-Bu
o OFMB

+BuO,C — = —

OSEM  OPMB

o

— I | | (=" “1 Ml“

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

190 180 170 160 150 140 130 120 110 100 £l 80 70 60 50 40 30 20

f1 (ppm)

OFMB

\/E/\l/:\/\/\/\/co?f'ﬂu
i
0 OPMB

tBu OzC"\/E/\_/\/k}/E/\/\/

OH OPMB

26

:
?

moo B s RO T L T
O o mwmnN M O N N O N N O N <+ N o n
o S S®aq o aoo® S99 s8S Ngs  0®
. N ‘\D . . ﬁﬁg)m . Or’?Nv—c : HO? . . ‘—cwy kD‘v—lv—l ‘uD .
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm

S73



OPMB

\/E/\(\?\/\/\/COK -Bu
i

o] OFPME

+BuO,C - ;
OH OFMB

26

T T T T T T

T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
OPMB
\/E/\l/?\/\‘/\/\/coﬂ'ﬂu
o OPMEB
tBuO,C — SR
[s) OPMB
A&
0 o]
0)8
P
T s AN =t = WT%W I P P?"*H i
o n A=l o~ NYT O~ o~ O o 0WOoO O o~
< < NS e=e TR c N SeMgiNg <
O . O . . NN\YLD . v—<§r|.n XHHO?_‘ . . ~—i LP anxv—lm'—d‘l\ T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

S74



OPMB

\/E/\l/\y\‘/\/\,cozs-ﬂu
OPMB

e
tBuO,C — SR
[s) OPMB
A&
0 o}
0)8
P
n | P N T LU
r T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
oTi
><O\S&)’ﬁ/ OF!(
o J
[0} =
O\/\-../O
OPME
28
& 5 'S Hhacds b BB
— < < QANMO < N
o~ o~ o~ NN AN A — nnss m
r T T T T T T T T T T T T T T
.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.0 0.5 0
f1 (ppm)

S75



oH
\/\=/\I/-\/\]/\/\/COZ*"B”
° OH
t-Bu0.C =R
o oH
A8
o520
Q. o
29
JUL»W 1
b F e e b A~V
nowoan oWVt = LM o~ o NNO N ~
T T T T ‘_"_‘{T\‘m T HTH‘_‘O‘_T"_"_‘OT‘\‘N T T = rT\ ,\‘\?NH TO T
7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 L5 1.0 05
f1 (ppm)
oH
\/E/\I/I\/\(\/\/COZ*"B”
° OH
t-BuO,C R
s} OH
A8
o0,
o)

- [ nl?‘ L M I

r T T T T

T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

S76



CO,t-Bu

Ohc

t-Bu0,C

|

F 4179

leror
Lo
A
s

0.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

7.5

OAc

CO,t-Bu

-

Ohc

+-Bu0,C

110

I

90 80 70 60 50 40 30 20 10

100
f1 (ppm)

190 180 170 160 150 140 130 120

00

S77



o Ohc
MeO,C =TS NN
o Ohc
AcO
AcO. o
OacDAc
q

T T T T T T T T T T T T T T T
75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5

1 (pom)

Qhc
\A:/Y\/\l/\/\/cozme
o Ohc
MeO.C = S
o] Obc
AcO
AcO 9
AcO OH
i )

T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

f1 (ppm)

S78



CO.Me

Me0,C

€T’

18T
I 0z'e
er'e

Y /o
2\ 609

12’8
8576

F oz

10°g
19°g
AR
K192

= 90'T|

F 00°T|

€€
m\ €9
W €V
8T¢
M” €0'T-
11

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5
1 (pom)

8.5

QhAc

COMe

e

OAc

MeQ,C

0.0

0.5

1.0

15

2.0

25

3.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5



CO:Me

MeQ,C

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (pom)

00

CO:Me

MeQ,C

E L9

b LT
15T

88'G
M 0z'e]

59'S
w b€

8¢9
95'h)
9T'S
Fset

£6'0
/ 4253
18°¢C
w 159
= 80'T
61°C
e

F90°¢C

107
v 1T
0’
bS'L
et
wt
F oot

0.5

2.5 2.0 1.5 1.0

3.0

7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

7.5

S80



o]
Me0,C = N —
o 0 OH
OH
HO =9 _o. A _oH
oH
32in CD,0D

wld b J»«MM“LL

T T T T T T T

sl N et T g T
A N LN DO VWL NWWOUNOWDO o n [=NeoNa\l —
SAaN S8So~—o~qd 50N I~ o
AN N O o o A N N — [t} <+ N~ 7o)
T T T T T T T T T T T T T T T T T T T

1.0 08 06 04

OH
\/\=/\1/'\/Y\/\/002M9
o OH
Me0,C = N —
o] OH
HO o
OH
32in CD40D

| Y R R TIN | I  ANH 111 I

T T T T T T T T T

80 70 60 50 40 30 20 10

T T T T

00 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

s81



gradCOSY90 NMR Spectrum of compound 32 at 600 MHz in CD;0D
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gradHSQC NMR Spectrum of compound 32 at 600 MHz in CD;0D
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gradHMBC NMR Spectrum of compound 32 at 600 MHz in CD;0D
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gradCOSY90 NMR Spectrum of compound 32 at 600 MHz in 25:2 C¢Dg/DMSO-d;
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gradHSQC NMR Spectrum of compound 32 at 600 MHz in 25:2 CsD¢/DMSO-dg
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gradHMBC NMR Spectrum of compound 32 at 600 MHz in 25:2 CsDs/DMSO-ds
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gradCOSY60 NMR Spectrum of Nigricanoside A Dimethyl Ester 2 at 600 MHz in 25:2 CsD¢/DMSO-d;
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gradHSQC NMR Spectrum of Nigricanoside A Dimethyl Ester 2 at 600 MHz in 25:2 C4D¢/DMSO-dj
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gradHMBC NMR Spectrum of Nigricanoside A Dimethyl Ester 2 at 600 MHz in 25:2 C¢Ds/DMSO-d,
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