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General Methods. Distilled water was used in all of the experiments. Organic extracts 
were dried over Na2SO4, filtered, and concentrated using a rotary evaporator at aspirator 
pressure (20-30mmHg). Chromatography refers to flash chromatography and was carried 
out on SiO2 (silica gel 60, 230-400 mesh). 1H and 13C NMR spectra were measured in 
CDCl3 at 400 MHz and 100 MHz, respectively, using Me4Si as internal standard. 

Chemical shifts are reported in ppm downfield () from Me4Si.  
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To a solution of dextrose (5 g, 27.7 mmol) in allyl alcohol (25 mL) was added dropwise 
sulfuric acid (1 ml). The mixture was heated at 85°C for 2 hours until all the solids had 
dissolved. Neutralization of the reaction mixture with NH4OH (15 M), followed by 
evaporation of the solvent and azeotropic drying with toluene (50 mL x 5) afforded crude 
allyl glucopyranoside as a mixture of C.1 epimers. The crude glycoside was dissolved in 
DMF (150 mL) and cooled to 0°C NaH (5.54 g, 138.5 mmol, 60% dispersion in mineral 
oil) and imidazole (938 mg, 13.8 mmol) were added, followed by BnBr (16.4 mL, 138.5 
mmol), and TBAI (1.0 g, 2.77 mmol). The mixture was allowed to warm to room 
temperature and stirred overnight. The reaction mixture was then quenched with a 
saturated solution of NaHCO3 (20 mL) and ether (150 mL). The phases were separated 
and the aqueous layer was extracted with ether (2 x 100 mL). The combined organic 
extracts were twice washed with sat. aq. NaCl (150 ml), dried over anhydrous Na2SO4 

and concentrated under reduced pressure to give a crude oil. Purification of the residue by 
flash chromatography (SiO2, 10% EtOAc in hexanes) afforded 4 (12g, 20.0 mmol, 75%) 
as a 4:1 mixture of anomers. 
 
See spectra on page S15  
1H NMR: (400 MHz, CDCl3) 

7.46-7.30 (m, 19H); 7.22 (m, 1H); 5.99 (m, 1H); 5.42 (d, J=17.2 Hz, 1H); 
5.29 (d, J=10.4 Hz, 1H); 5.10-4.52 (m, 9H); 4.26-4.21 (m, 1H); 4.13-4.07 
(m, 2H); 3.91-3.51 (m, 5H). 

13C NMR: (100 MHz, CDCl3) 
138.9; 138.3; 138.2; 138.0; 128.5; 128.4; 128.3; 128.2; 128.1; 128.0; 
127.9; 127.8; 127.7; 127.5; 95.9; 95.6; 82.2; 82.1; 80.0; 79.8; 75.9; 75.2; 
73.6; 73.5; 73.4; 73.2; 70.4; 68.5; 68.2; 65.9. 

HRMS (ESI): calculated for C37H40NaO6 603.2723 found 603.2635 (M+Na)+ 
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 A solution of 4 (5 g, 8.62 mmol) in DMF (17 ml, 0.5 M) was treated with solid 
potassium tert-butoxide (4.8 g, 43 mmol) at 70°C. After 15 minutes, the reaction was 
removed from the heat bath, and aqueous HCl (50 mL, 6M) was added rapidly. The 
mixture was cooled to room temperature and allowed to stir for 2 hours. At this time, 
TLC indicated complete hydrolysis of the allyl acetal. The mixture was diluted with ether 
(50 mL) and the phases were separated. The aqueous layer was extracted with ether (2 x 
50 mL). The combined organic extracts were washed three times with saturated aqueous 
NaCl (50 mL), dried over anhydrous Na2SO4 and concentrated under reduced pressure to 
give yellow crystals which were recrystallized from a 50:1 Hexanes/Et2O solution.  
 Oxalyl Chloride (1.65 mL, 19.4 mmol) was dissolved in CH2Cl2 (86 mL) and 
cooled to -78°C with stirring. DMSO (2.69 mL, 38.8 mmol) was added and the reaction 
was stirred for 10 minutes. The alcohol obtained above dissolved in CH2Cl2 (20 mL) was 
then added dropwise and the mixture was stirred at -78°C for 15 minutes. Then NEt3 
(5.38 mL, 38.8 mmol)) was added and the mixture was allowed to warm to 0°C. The 
reaction mixture was diluted with ether (150 mL) and quenched with saturated NH4Cl 
solution (50 mL); the phases were separated. The aqueous layer was extracted with ether 
(2 x 50 mL). The combined organic extracts were washed three times with saturated 
aqueous NaCl (50 mL), dried over anhydrous Na2SO4 and concentrated under reduced 
pressure to give a crude oil. Purification of the residue by flash chromatography (SiO2, 5-
15% EtOAc in hexanes) afforded 5 (3.2 g, 6 mmol, 70%) as a yellow oil. 
 
See spectra on page S16  
1H NMR: (400 MHz, CDCl3) 

7.47-7.25 (m, 20H); 5.08 (d, J=11.2 Hz, 1H); 4.82-4.52 (m, 8H); 4.21 (d, 
J=6.4 Hz, 1H); 4.01 (m, 2H); 3.78 (qd, J=11.6, 3.2 Hz, 2H). 

13C NMR: (100 MHz, CDCl3) 
169.4; 137.6; 137.0; 128.6; 128.5; 128.4; 128.2; 128.1; 128.0; 127.9; 
127.8; 80.9; 78.2; 76.1; 76.0; 74.1; 73.9; 73.8; 73.7; 73.6; 73.5; 68.3. 

HRMS (ESI): calculated for C34H34NaO6 561.2253 found 561.2392 (M+Na)+ 
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 CeCl3•7H2O (4.46 g, 12 mmol) was heated under vacuum at 120°C for 1h and 
then at 140°C for 1h. The flask was cooled to 0°C, flushed with Ar, and then anhydrous 
THF (42.8 mL) was added. The suspension was allowed to stir at room temperature for 2 
hours and was then cooled to -78°C. Separately, a solution of TMS acetylene (2.14 mL, 
15 mmol) in THF (17 mL) was cooled to -78°C and then n-BuLi in hexanes (6.85 mL of 
a 2M solution, 13.7 mmol) was added. After 45 minutes at -78°C, the CeCl3 solution was 
treated with the acetylene solution. The resulting slurry was allowed to stir at -78°C for 
30 minutes before lactone 5 (3.2 g, 6.0 mmol) in THF (42.8 mL) was added dropwise. 
After being stirred for 2 h while warming to room temperature, the reaction was diluted 
with EtOAc (50 mL), and then washed with 0.1 N HCl (20 mL), water (20 mL), and 
saturated NaCl solution (20 mL). The organic layer was dried and concentrated in vacuo 
to give a crude yellow oil. 
 The crude ketose (~6 mmol) was dissolved in 7:3 CH3CN/CH2Cl2 (100 mL) and 
cooled to -10°C. A solution of Et3SiH (6.2 mL) in 2:1 CH3CN/CH2Cl2 (24 mL) was 
added, followed by a solution of BF3•OEt2 (2.4 mL) in CH3CN (16 mL). And the reaction 
was allowed to stir at -10°C for 1 hour. The mixture was diluted with EtOAc (20 mL) and 
washed with water (15 mL) and saturated NaCl solution (15 mL). The organic layer was 
dried (Na2SO4) and concentrated in vacuo to yield a crude oil. The silylalkyne was 
purified by flash chromatography (SiO2, 10% EtOAc in hexanes) to yield an oil. 
 The oil (3.05 g, 4.9 mmol) was dissolved in 5:1 CH3OH/CH2Cl2 (200 mL), and 
1N NaOH (11 mL) was added, and the reaction was allowed to stir for one hour before 
1N HCl (11 mL) was added. The solvent was evaporated and the residue was partitioned 
between EtOAc (50 mL) and water (35 mL). The layers were separated and the organic 
layer was washed with water (35 mL) and saturated NaCl solution (35 mL). The organic 
layer was dried (Na2SO4) and concentrated in vacuo to yield crude 3. The alkyne was 
purified by flash chromatography (SiO2, 5-10% EtOAc in hexanes) to yield pure 3 (2.2 g, 
4.0 mmol, 68% overall from 5). 
 
See spectra on page S17  
1H NMR: (400 MHz, CDCl3) 
  7.25-7.02 (m, 20H); 4.91 (d, J=10.4 Hz, 1H); 4.81 (d, J=11.2 Hz, 1H);  
  4.71 (m, 2H); 4.50 (t, J=12.0 Hz, 2H); 4.41 (t, J=12.4 Hz, 2H); 3.94 (d,  
  J=8.0 Hz, 1H); 3.62-3.51 (m, 5H); 3.32 (m, 1H); 2.39 (s, 1H). 
13C NMR: (100 MHz, CDCl3) 
  138.6; 138.2; 138.1; 128.6; 128.5; 128.4; 128.1; 128.0; 127.9; 127.8; 86.1; 
  82.2; 81.2; 79.3; 75.8; 75.6; 75.2; 74.6; 73.6; 69.8; 68.9. 

HRMS (ESI): calculated for C36H36NaO5 571.2460 found 571.2238 (M+Na)+ 
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 2-amino-3-nitrophenol (2.48 g, 16.1 mmol) was added to a mixture of DMSO (84 
mL) and H2SO4 (84 mL of a 30% aqueous solution) and the resulting mixture was stirred 
at 50°C for 2 h then cooled to 0 °C. The mixture was treated, over 5 min, with a solution 
of sodium nitrite (3.38 g, 49 mmol) in water (8.5 mL). The reaction was stirred at 0 °C 
for 1 h and then treated, in one portion, with sodium iodide (7.22 g, 48 mmol) in water 
(8.5 mL). After a further 1 h the reaction mixture was warmed to room temperature, and 
another portion of sodium iodide (7.22 g, 48 mmol) in water (8.5 mL) was added and the 
mixture was stirred at room temperature for one hour. The solution was then extracted 
with EtOAc (100 mL). The separated organic phase was washed with saturated aqueous 
sodium thiosulfate (2 x 25 mL), water (2 x 25 mL) then brine (25 mL) before being dried 
(Na2SO4) and concentrated in vacuo to give crude 2-iodo-3-nitrophenol (3.46 g) as an 
orange-brown solid. 
 Crude 2-iodo-3-nitrophenol (3.46 g, ~13 mmol) was dissolved in CH2Cl2 (30 mL) 
and NEt3 (4.6 mL, 32.5 mmol, 2.5 equiv) was added and the solution was cooled to 0°C. 
Acetyl chloride (1.43 mL, 20 mmol, 1.5 equiv) was added dropwise and the reaction was 
allowed to stir for 30 minutes. The mixture was diluted with ether (50 mL) and quenched 
with saturated aqueous NaHCO3 solution (20 mL). The layers were separated and the 
organic layer was washed twice with water (20 mL) and saturated NaCl (20 mL). The 
organic layer was dried over Na2SO4 and concentrated in vacuo.  The residue was 
purified by chromatography (SiO2, 5-15% EtOAc in hexanes) to afford 6c (3.67g, 12 
mmol, 80%) as a yellow solid.  

 
See spectra on page S18  
1H NMR: (400 MHz, CDCl3) 
  7.79 (d, J=7.6 Hz, 1H); 7.62 (t, J=8.0 Hz, 1H); 7.43 (d, J=8.0 Hz, 1H);  
  2.54 (s, 3H). 
13C NMR: (100 MHz, CDCl3) 
  168.1; 154.9; 153.0; 129.9; 126.5; 122.5; 85.5; 21.2. 

HRMS (ESI): calculated for C8H6NaNIO4 329.9239 found 329.1892 (M+Na)+ 
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To a solution of 6c (816 mg, 2.66 mmol) and 3 (2.2 g, 4 mmol, 1.5 equiv) in CH3CN (40 
mL) and N,N-diisopropylethylamine (2.4 mL) were added Cl2Pd(PPh3)2 (186 mg, 0.26 
mmol, 10 mol%) and CuI  (50 mg, 0.26 mmol, 10 mol%) and the reaction was stirred at 
70°C for 2 hours. The mixture was cooled to room temperature and stirred overnight. The 
reaction was diluted with ether (50 mL) and quenched with saturated NaHCO3 solution 
(20 mL). The layers were separated and the organic layer was washed twice with water 
(20 mL) and saturated NaCl (20 mL). The organic layer was dried over Na2SO4 and 
concentrated in vacuo.  The residue was purified by chromatography (SiO2, 25-35% 
EtOAc in hexanes) to afford 7 (1.25 g, 1.71 mmol, 66%) as a yellow oil.  

 
 

See spectra on page S19  
1H NMR: (400 MHz, CDCl3) 
  7.98 (d, J=8.4 Hz, 1H); 7.51-7.16 (m, 22H); 5.12 (d, J=10.8 Hz, 1H); 4.95  
  (d, J=10.8 Hz, 1H); 4.83 (m, 4H); 4.54 (m, 4H); 4.33 (d, J=9.2 Hz, 1H);  
  3.72 (m, 5H); 2.30 (s, 3H). 
13C NMR: (100 MHz, CDCl3) 
  168.6; 153.8; 153.7; 138.4; 138.0; 137.9; 128.3; 128.2; 128.1; 127.9;  
  127.8; 127.7; 127.3; 122.0; 100.0; 93.0; 91.7; 76.7; 76.1; 75.7; 75.4; 75.1;  
  73.4; 70.3; 68.9; 63.0; 40.7; 20.6. 

HRMS (ESI): calculated for C44H41NNaO9 750.2679 found 750.2817 (M+Na)+ 

25
D:  -2.3° (c 0.003, CH2Cl2) 
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To solution of 7 (1.0 g, 1.37 mmol) in THF (20 mL) was added n-butylamine (0.44 ml, 
4.48 mmol, 3 equiv) at room temperature. The reaction was stirred for 1 hour and was 
then concentrated in vacuo.  The crude phenol was then dissolved in DMF (5 mL) and 
CH3I (0.28 mL, 4.48 mmol, 3 equiv) was added. Potassium carbonate (1.0 g, 7.45 mmol, 
5 equiv) was added and the reaction was stirred for 3 hours at room temperature. The 
reaction was diluted with ether (20 mL) and water (20 mL). The phases were separated 
and the aqueous layer was extracted with ether (2 x 10 mL). The combined organic layers 
were washed with water (2 x 10 mL) and brine (10 mL). The organic layer was dried 
(Na2SO4) and concentrated in vacuo to yield a crude oil. Purification by flash 
chromatography (SiO2, 25 - 35 % EtOAc in hexanes) afforded a light yellow oil. 
 The crude methyl ether (~600 mg, 0.85 mmol) was dissolved in THF (50 mL) at 
0°C and AcOH (1.44 mL) and zinc dust (3.78 g, 57.9 mmol) were added. The mixture 
was stirred for 1.5 hours at room temperature and then the reaction was diluted with ether 
(20 mL) and washed with 1N NaOH (2 x 30 mL). The combined aqueous layers were 
extracted with CH2Cl2 (30 mL). The combined organics were dried over Na2SO4, filtered, 
and concentrated in vacuo to yield a crude oil (560 mg, 61% overall from 7). Compound 
8b was of sufficient purity to carry forward to the next reaction. 

 
See spectra on page S20  
1H NMR: (400 MHz, CDCl3) 
  7.30-7.16 (m, 21H); 7.06 (d, J=8.0 Hz, 1H); 6.97 (t, J=8.0 Hz, 1H); 6.24  
  (d, J=8.8 Hz, 1H); 6.14 (d, J=8.0 Hz, 1H); 5.17 (d, J=10.0 Hz, 1H); 4.90  
  (d, J=11.2 Hz, 1H); 4.76 (m, 3H); 4.57 (d, J=12 Hz, 1H); 4.50 (d, J=10.8  
  Hz, 1H); 4.30 (d, J=8.4 Hz, 1H); 3.69-3.59 (m, 5H); 3.66 (s, 3H).  
13C NMR: (100 MHz, CDCl3) 
  159.4; 148.0; 136.7; 136.1; 128.2; 126.5; 126.4; 126.0; 125.9; 125.8;  
  125.7; 105.2; 97.7; 84.1; 80.7; 77.6; 77.1; 73.7; 73.3; 73.2; 71.6; 68.8;  
  67.0; 53.5; 48.9.  

HRMS (ESI): calculated for C43H43NNaO6 692.2988 found 692.3053 (M+Na)+ 

25
D:  -16° (c 0.006, CH2Cl2) 
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 To a solution of 8b (500 mg, 0.74 mmol) in DMF (3 mL) was added CuI (422 mg, 
2.22 mmol, 3 equiv) and the mixture was stirred at 145°C for 1-2 hours (with the addition 
of an additional 422 mg CuI every 30 minutes) until TLC indicated complete 
consumption of starting material. After cooling to room temperature, ether was added (50 
mL) and the mixture was filtered over Celite (washing solids several times with more 
ether); the combined ethereal solution was washed with a saturated aqueous solution of 
NaCl (30 mL) and the combined organics were dried over Na2SO4. Concentration in 
vacuo  provided a crude oil, which was purified by chromatography (SiO2, 5 – 15 % 
EtOAc in hexanes) to provide indole 9 (321 mg, 65%). 

 
 

See spectra on page S21  
1H NMR: (400 MHz, CDCl3) 
  8.46 (s, 1H); 7.27-7.01 (m, 21H); 6.86 (d, J=8.0 Hz, 1H); 6.62 (s, 1H);  
  6.45 (d, J=7.6 Hz, 1H); 4.91 (d, J=10.8 Hz, 1H); 4.81 (m, 2H); 4.56-4.45  
  (m, 3H); 4.38 (m, 2H); 3.95 (d, J=10.4 Hz, 1H); 3.87 (s, 3H); 3.71 (m,  
  4H); 3.49 (m, 2H). 
13C NMR: (100 MHz, CDCl3) 
  153.4; 138.5; 138.1; 137.5; 134.1; 128.5; 128.4; 128.3; 127.9; 127.8;  
  127.7; 127.6; 122.6; 118.8; 104.4; 99.6; 98.9; 86.5; 82.6; 79.0; 75.7; 75.6;  
  75.1; 74.9; 73.5; 69.0; 55.3. 

HRMS (ESI): calculated for C43H43NNaO6 692.2988 found 692.2541 (M+Na)+ 

25
D:  +3.0° (c 0.007, CH2Cl2)  
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To a solution of 9 (150 mg, 0.22 mmol) in EtOAc (1 mL) and MeOH (1 mL) was added 
Pd(OH)2 (20% on carbon, 50 mg) and the mixture was stirred at room temperature under 
an atmosphere of hydrogen for 18 hours. At this time, TLC indicated complete 
consumption of starting material. The mixture was diluted with 5% MeOH/EtOAc (20 
mL), filtered over Celite, and concentrated in vacuo to yield a crude oil. The crude tetraol 
was dissolved in pyridine (2 mL) and acetic anhydride (2 mL) was added. The mixture 
was allowed to stir at room temperature for 24 hours and was then concentrated in vacuo. 
The crude oil was purified by chromatography (SiO2, 2:1-1:1 hexanes/EtOAc) to provide 
indole 12 (53 mg, 50%). 
 
See spectra on page S22 and S23  
1H NMR: (400 MHz, CDCl3) 
  8.35 (s, 1H); 7.03 (t, J=8.0 Hz, 1H); 6.92 (d, J=8.4 Hz, 1H); 6.47 (d, J=1.6 
  Hz, 1H); 6.43 (d, J=7.6 Hz, 1H); 5.28 (t, J=9.2 Hz, 1H); 5.18 (t, J=8.0 Hz,  
  1H); 5.15 (t, J=9.6 Hz, 1H); 4.62 (d, J=9.6 Hz); 4.25 (dd, J=12.4, 5.5 Hz,  
  1H); 4.08 (dd, J=12.4, 2.4 Hz, 1H); 3.85 (s, 3H); 3.79 (m, 1H); 2.01 (s,  
  3H); 1.99 (s, 3H); 1.94 (s, 3H); 1.81 (s, 3H).   
13C NMR: (100 MHz, CDCl3) 
  170.7; 170.3; 169.5; 169.1; 153.3; 137.6; 130.6; 123.4; 118.4; 104.6; 99.7; 
  98.7; 74.5; 74.0; 70.9; 68.4; 62.3; 55.2; 20.7; 20.6; 20.5. 

HRMS (ESI): calculated for C23H27NNaO10 500.1533 found 500.1438 (M+Na)+ 
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The procedure for the preparation of 14 from 13 (vide infra) was followed for the 
preparation of 10 (288 mg, 85% yield) from 9 (321 mg, 0.48 mmol). 

 
See spectra on page S24  
1H NMR: (400 MHz, CDCl3) 

8.31 (s, 1H); 7.28-7.01 (m, 25H); 6.85 (d, J=7.2 Hz, 1H); 6.80 (d, J=8.0 
Hz, 1H); 6.46 (d, J=8.0 Hz, 1H); 4.86 (m, 2H); 4.81 (d, J=10.8 Hz, 1H); 
4.53-4.42 (m, 5H); 3.93 (d, J=10.8 Hz, 1H); 3.87 (s, 3H); 3.85-3.71 (m, 
3H). 

13C NMR: (100 MHz, CDCl3) 
154.4; 138.4; 138.0; 137.9; 137.2; 136.7; 131.4; 128.4; 128.2; 127.9; 
127.8; 127.7; 123.5; 119.3; 117.1; 104.5; 102.8; 100.1; 86.5; 79.1; 75.6; 
75.1; 75.0; 74.1; 73.5; 14.5.  

HRMS (ESI): calculated for C45H44N2NaO6 731.3097 found 731.3178 (M+Na)+ 

25
D:  +6.5° (c 0.006, EtOH) 
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To a solution of 9 (150 mg, 0.22 mmol) in EtOAc (1 mL) and MeOH (1 mL) was added 
Pd(OH)2 (20% on carbon, 50 mg) and the mixture was stirred at room temperature under 
an atmosphere of hydrogen for 18 hours. At this time, TLC indicated complete 
consumption of starting material. The mixture was diluted with 5% MeOH/EtOAc (20 
mL), filtered over Celite, and concentrated in vacuo to yield a crude oil. The crude tetraol 
was dissolved in DMF (0.5 mL) and imidazole (164 mg, 2.42 mmol) and TBS-Cl (165 
mg, 1.1 mmol) was added. The mixture was allowed to stir at 60°C for 12 hours and was 
then diluted with ether (20 mL) and a saturated solution of NaHCO3 (10 mL). The phases 
were separated and the aqueous layer was extracted with ether (2 x 10 mL). The 
combined organic layers were washed with water (2 x 10 mL) and brine (10 mL). The 
organic layer was dried (Na2SO4) and concentrated in vacuo to yield a crude oil. The 
crude oil was purified by chromatography (SiO2, 5-10% EtOAc in hexanes) to provide 
indole 13 (115 mg, 67%). 
 

See spectra on page S25  
1H NMR: (400 MHz, CDCl3) 
  8.70 (s, 1H); 7.67 (t, J=8.0 Hz, 1H); 7.53 (d, J=7.6 Hz, 1H); 7.17 (s, 1H);  
  7.11 (d, J=6.4 Hz, 1H); 4.95 (d, J=8.4 Hz, 1H); 4.53 (s, 3H); 4.46 (s, 2H);  
  4.34 (t, J=8.0 Hz, 1H); 4.12 (m, 2H); 3.95 (d, J=9.6 Hz, 1H); 1.51 (m,  
  18H); 1.47 (s, 9H); 1.39 (s, 9H); 0.81 (s, 3H); 0.79 (s, 3H); 0.69 (s, 3H);  
  0.64 (s, 3H); 0.62 (m, 6H); 0.54 (s, 3H); 0.01 (s, 3H). 
 
13C NMR: (100 MHz, CDCl3) 

159.8; 143.0; 139.9; 128.2; 124.5; 110.0; 109.8; 105.9; 105.7; 86.9; 85.8; 
80.8; 76.0; 68.1; 61.2; 35.8; 30.9; 31.9; 31.8; 31.7; 24.2; 24.1; 24.0; 2.9; 
2.0; 1.8; 1.5; 1.4; 1.3; 0.5  

HRMS (ESI): calculated for C39H76NNaO6 766.4750 found 766.5165 (M+Na)+ 
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To a solution of 13 (115 mg, 0.15 mmol) in dioxane (0.5 mL), diethylamine (0.15 mL, 
1.5 mmol) and acetic acid (0.2 mL, 3.5 mmol) were added formalin (0.15 mL, 5.4 mmol, 
37% aqueous formaldehyde) and the mixture was allowed to stir at room temperature 
until TLC indicated disappearance of starting material (~3h). The mixture was diluted 
with ether (20 mL) and made alkaline with 0.1 N NaOH solution (2 mL). The phases 
were separated and the aqueous phase was extracted with ether (2 x 10mL) and CH2Cl2 
(2 x 10mL). The combined organics were dried over Na2SO4, filtered, and concentrated 
in vacuo. The crude oil was dissolved in CH2Cl2 (1 mL) and CH3I (0.3 mL, 4.77 mmol) 
was added and the mixture was stirred at room temperature for 1.5 hours. The mixture 
was concentrated in vacuo to remove all volatiles, and EtOH (1 mL) was added, along 
with solid NaCN (245 mg, 5 mmol). The mixture was heated to 80°C and stirred for 5 
hours. The reaction was cooled to room temperature and concentrated in vacuo. The 
residue was dissolved in 1:1 EtOAc/saturated NaHCO3 (20 mL) and the layers were 
partitioned. The aqueous phase was back-extracted with EtOAc (2 x 10 mL) and the 
combined organics were dried over Na2SO4 and concentrated in vacuo. The crude oil was 
purified by chromatography (SiO2, 5-15% EtOAc in hexanes) to provide indole 14 (72 
mg, 60%). 
 

See spectra on page S26  
1H NMR: (400 MHz, CDCl3) 
  8.09 (s, 1H); 7.11 (t, J=8.0 Hz, 1H); 6.90 (d, J=8.0 Hz, 1H); 6.53 (d, J=7.6 
  Hz, 1H); 4.44 (d, J=8.4 Hz, 1H); 4.14 (d, J=17.6 Hz, 1H); 3.99 (d, J=16.8  
  Hz, 1H); 3.94 (s, 3H); 3.86 (s, 2H); 3.75 (t, J=8.4 Hz, 1H); 3.56 (m, 2H);  
  3.39 (d, J=9.6  Hz, 1H); 0.92 (m, 27H); 0.77 (s, 9H); 0.19 (s, 3H); 0.16 (s,  
  3H); 0.14 (s, 3H); 0.07 (s, 3H); 0.04 (s, 3H); -0.01 (s, 3H); -0.64 (s, 3H).  
13C NMR: (100 MHz, CDCl3) 

159.9; 142.1; 137.3; 129.1; 124.5; 122.7; 109.6; 108.6; 105.7; 86.9; 85.3; 
81.3; 80.6; 75.9; 67.4; 60.8; 31.4; 31.2; 23.9; 23.7; 23.4; 20.0; 1.61; 1.06; 
0.68; 0.43; 0.34.  

HRMS (ESI): calculated for C41H76N2NaO6Si4 827.4678 found 827.5047 (M+Na)+ 
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To a mixture of 14 (50 mg, .06 mmol) in CH2Cl2 (0.1 mL) was added a solution of TBAF 
in THF (1M, 0.3 mL, 0.3 mmol, 5 equiv) and the solution was allowed to stir at room 
temperature overnight. The mixture was concentrated in vacuo  and loaded directly onto a 
silica gel column with CHCl3 (0.5 mL). Elution with 5-7% methanol in ethyl acetate 
provided 1 (~15 mg, 72%). 

 
 

See spectra on page S27, S28, S29, S30  
1H NMR: (400 MHz, acetone-d6) 
  10.23 (s, 1H); 7.01 (dd, J=8.0, 7.6 Hz, 1H); 6.94 (d, J=8.4 Hz, 1H); 6.52  
  (d, J=7.6 Hz, 1H); 4.64 (d, J=8.8 Hz, 1H); 4.05 (d, J=3.2 Hz, 2H); 3.91 (s,  
  3H); 3.85 (d, J=13.2 Hz, 1H); 3.73 (dd, J=12.0, 4.0 Hz, 1H); 3.60-3.49 (m, 
  4H); 2.83 (broad s, 5H). 
13C NMR: (100 MHz, acetone-d6) 

154.2; 137.2; 133.1; 122.7; 119.2; 118.0; 104.7; 102.2; 99.5; 80.7; 78.4; 
74.5; 70.2; 61.8; 54.7; 13.9.   

HRMS (ESI): calculated for C17H20N2NaO6 371.1219 found 371.1248 (M+Na)+ 

25
D:  +16.8° (c 0.002, H3COH) 

IR:  3350 cm-1, 2922, 2851, 2253, 1713, 1595, 1559. 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S14 

 

HN

O

OMe

AcO

AcO

OAc

OAc

15

CN

 

A mixture of 1 (5 mg, .01 mmol) pyridine (1.0 mL) and acetic acid (1.0 mL) was stirred 
at room temperature overnight and was concentrated in vacuo. The residue was loaded 
directly onto a silica gel column with benzene (1.0 mL). Elution with 2:1-1.5:1 
hexanes/ethyl acetate provided 15 as a slightly yellow oil (~5 mg, 95%). 

 
 

See spectra on page S31, S32, S33 
1H NMR: (400 MHz, CDCl3) 
  8.37 (s, 1H); 7.06 (dd, J=8.4, 7.6 Hz, 1H); 6.90 (d, J=8.0 Hz, 1H); 6.46 (d, 
  J=8.0 Hz, 1H); 5.31 (t, dd, J=9.6, 8.8 Hz, 1H); 5.23 (dd, J=10.0, 9.2 Hz,  
  1H); 5.15 (dd, J=10.4, 9.2 Hz, 1H); 4.73 (d, J=10.4 Hz, 1H); 4.27 (dd,  
  J=12.8, 5.6, 1H); 4.08 (d, J=12.4 Hz, 1H);  4.00 (d, J=17.2 Hz, 1H); 3.87  
  (s, 3H); 3.88-3.85 (m, 2H); 2.02 (s, 3H); 2.00 (s, 3H); 1.94 (s, 3H); 1.86 (s, 
  3H).  
13C NMR: (100 MHz, CDCl3) 

170.6; 170.2; 169.5; 169.3; 154.3; 137.0; 128.0; 124.5; 118.6; 116.7; 
104.7; 104.3; 100.4; 74.0; 72.0; 71.1; 68.2; 62.2; 55.3; 55.2; 29.7; 20.7; 
20.6; 20.5; 14.4.  

HRMS (ESI): calculated for C25H28N2NaO10 539.1642 found 539.1742 (M+Na)+ 
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NOESY spectrum of 12 (CDCl3) 
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1H (400 MHz) and 13C NMR (100 MHz) spectra (acetone-d6) 
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1H-1H COSY of 1 

 
1H-13C HSQC of 1 
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1H-13C HMBC of 1 

 

 

N
H

OCH3NC

O

HO

HO
HO

OH

1

2
3 4

5

6
7

4

7




1'

2'3'

4' 5'

6'

Position            C           H(J  in Hz)               C           H(J  in Hz)
1 natural 1 synthetic

1                                  11.26 (s)                                 10.23 (s)
2                 121.8                                       133.1
3                 110.8                                       102.2
4                 153.2                                       154.2
4116.0                                       118.0
5                   99.7        6.54 (d, 7.8)              99.5        6.52 (d, 7.6)
6                 123.9        7.09 (dd, 8.2, 7.8)   122.7        7.01 (dd, 8.0, 7.6)        
7                 104.7        6.95 (d, 8.2)            104.7        6.94 (d, 8.4)
7137.9                                       137.2
14.9          4.10 (s)                     13.9        4.05 (s)
  119.5                                       119.2
1'                 87.5          4.33 (d, 9.1)              74.5       4.64 (d, 8.8)
2'                 72.2          2.76 (m)                    74.5       3.60-3.49 (m)
3'                 77.8          3.13 (m)                    78.4       3.60-3.49 (m)
4'                 69.5          2.96 (m)                    70.2       3.60-3.49 (m)
5'                 81.0          3.13 (m)                    80.7       3.60-3.49 (m)
6'                 61.0          3.67 (m)                    61.8       3.85 (d, 13.3)
                                     3.43 (m)                                  3.73 (dd, 12.0, 4.0)
OCH3          69.6           3.88 (s)                     54.7       3.91 (s)
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IR spectrum of synthetic 1 
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1H-1H COSY of 15 
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1H-1H NOESY of 15, region 5.0-8.5ppm 
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1H-1H NOESY of 15, region 3.4-7.5 ppm 

 
 

AcO
O N

O
H1

H Hp

Hm

Ho
H5

H3

H4

AcO

CH3

15
NOESY correlations

CNH
H

AcO H2

OAc

H6

 
 

  

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


