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S-1to S-24  Experimental procedures for the synthesis 0f 4, 5,6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 21, 22, 2, 24, 25, 26, and 27.

S-25 to S-55 Copies of 'H and *C NMR spectra of 4, Mosher ester of 4
(‘H and "F), 5, 6, 7, 8, 9, 10, 11, 12 (each isomer), 13, 14, 15
(each isomer), 16, 17, 21, 22, 2, 24, 25 (each isomer), 26

(each isomer), and 27 (each isomer).

S-56 ORTEP view of 12 (two molecules in unit cell)
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Compound 4. A solution of (R)-2-methyl-CBS-oxazaborolidine (1.0 M in
toluene, 20.0 mL, 20.0 mmol) and 1.0 M borane-THF in THF (20.0 mL, 20.0 mmol) in
40.0 mL of additional dry THF was stirred at 0 °C. Solutions of 3 (9.61 g, 100 mmol) in
80.0 mL of dry THF, and 50.0 mL (50.0 mmol) of 1.0 M BH3*THF in 30.0 mL of dry
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THF, were added simultaneously over a 30 min period. The reaction mixture was allowed
to warm slowly to room temperature, and then was quenched carefully by addition of 60
mL of water. The mixture was stirred for 2 h, and then extracted with ether (3 x 80 mL).
The combined organic extract was washed sequentially with saturated ammonium
chloride (80 mL) and brine (80 mL), dried with anhydrous magnesium sulfate, and then
concentrated. The crude product was purified by flash chromatography on silica, eluting
with 14% ethyl acetate in hexanes (Ry= 0.25), to give 5.3 g (54%) of 4 as a colorless olil,
the NMR spectra of which match the literature values. '"H NMR (CDCls;, 400 MHz)
8 5.53 (s, 1 H), 458 (brs, 1 H), 2.43 —2.27 (m, 2 H), 2.23 — 2.15 (m, 1 H), 1.78 (s, 3 H),
1.73 — 1.66 (m, 1 H), 1.43 (br s, OH); *C NMR (CDCls, 400 MHz) & 141.6, 128.1, 80.0,
34.2, 29.9, 13.8. The crude Mosher ester derivative of 4 was analyzed by 'H and "°F
NMR spectroscopy, and ee values of >90% were obtained by integration of the methoxy
and trifluoromethyl signals, respectively. Copies of the 'H and '’F NMR (CF; region

expanded) spectra are attached below.

QH Q-TBS
\_-CH; _ B¢l \__CHs
imidazole
4 5

Compound 5. A solution of 4 (1.96 g, 20.0 mmol) in 60 mL of dry
dichloromethane was stirred at 0 °C under a nitrogen atmosphere. To this solution was
added fert-butyldimethylsilyl chloride (3.62 g, 24 mmol, 1.2 equiv) and imidazole (2.72
g, 40 mmol, 2.0 equiv). The turbid reaction mixture was allowed to stir overnight at room
temperature. Water (30 mL) was added, and the organic layer was reserved. The aqueous
layer was further extracted with dichloromethane (2 x 30 mL). The combined organic
layer was washed with brine (30 mL), dried with anhydrous sodium sulfate, and then
concentrated. The crude product was purified by flash chromatography on silica, eluting
with hexanes (R, = 0.35), to afford 5 (4.25 g, quantitative yield) as a colorless oil. 'H
NMR (CDCl3, 400 MHz) 6 5.46 (s, 1 H), 4.65 (br s, 1 H), 2.40 —2.12 (m, 3 H), 1.71 (s, 3
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H), 1.70 — 1.63 (m, 1 H), 0.92 (s, 9 H), 0.10 (s, 3 H), 0.09 (s, 3 H); °C NMR (CDCls, 400
MHz) & 141.9, 126.7, 80.1, 34.4, 29.8, 26.1, 18.5, 14.0, -4.2, -4.5; ESI-MS m/z 213 MH",

O-TBS O-TBS
@/CH3 &» CH3
NMO OH
OH
5 6

Compound 6. A solution of 5 (3.0 g, 14.1 mmol) in a mixture of acetone and
water (32 mL / 2 mL) was stirred at 0 °C. 4-Methylmorpholine N-oxide (NMO, 3.3 g,
28.2 mmol, 2.0 equiv) was added, followed by an aqueous solution of osmium tetraoxide
(4% wt in water, d = 1.04, 6 mL, 0.98 mmol, 0.07 equiv). The reaction mixture was
allowed to warm slowly to room temperature, and then was stirred at room temperature
for another 6 h. Sodium sulfite (5 g) was added, and the reaction mixture was stirred for 1
h. The mixture was concentrated to approximately half volume, and the residue was
partitioned between dichloromethane (30 mL) and water (15 mL). The organic layer was
reserved, and the aqueous layer was extracted with dichloromethane (3 x 25 mL). The
combined organic layer was washed with brine (30 mL), dried with anhydrous sodium
sulfate, and then concentrated. The crude product was purified by flash chromatography
on silica, eluting with 20 % ethyl acetate in hexanes (Ry= 0.25), to afford 6 as a colorless
oil (3.23 g, 93% yield). '"H NMR (CDCls, 400 MHz) § 3.98 (dd, J = 5.0, 6.6 Hz, 1 H),
3.88-3.84 (m, 1 H), 2.16 — 2.03 (m, 4 H, including 2 OH), 1.59 — 1.52 (m, 1 H), 1.43 —
1.36 (m, 1 H), 1.19 (s, 3 H), 0.89 (s, 9 H), 0.06 (s, 3 H), 0.05 (s, 3 H); °C NMR (CDCls,
400 MHz) 6 80.3, 78.6, 76.7, 30.0, 28.9, 25.9, 20.3, 18.2, -4.4, -4.7; ESI-MS m/z 229 M —
OH.
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O-TBS O-TBS
CH, "™ CH
OH OH
OH o)
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Compound 7. A solution of 1.05 mL (12 mmol, 1.2 equiv) of oxalyl chloride in
25 mL of dichloromethane was stirred at —78 °C. A solution of 1.73 mL (24 mmol, 2.4
equiv) of DMSO in 10 mL of dichloromethane was added, keeping the temperature
below —65 °C. After 10 min, a solution of 6 (2.46 g, 10 mmol) in 20 mL of
dichloromethane was added slowly, again keeping the temperature below —65 °C. After
30 min, a solution of 7 mL (50 mmol, 5.0 equiv) of triethylamine in 20 mL of
dichloromethane was added dropwise, and the resulting mixture was stirred at —78 °C for
30 min, and then allowed to stir at room temperature overnight. The resulting yellow
reaction mixture was added to 50 mL of water, the organic layer was reserved, and the
aqueous layer was further extracted with dichloromethane (3 x 30 mL). The combined
organic layer was washed with brine (30 mL), dried with anhydrous sodium sulfate, and
then concentrated. The crude product was purified by flash chromatography on silica,
eluting with 10 % ethyl acetate in hexanes (R,= 0.25), to provide 2.08 g (85% yield) of 7
as a white solid, mp 51 — 53 °C. "H NMR (CDCl3, 400 MHz) 6 4.10 (dd, J= 6.4, 7.6 Hz,
1 H), 2.53 —2.45 (m, 1 H), 2.38 (s, 1 OH), 2.29 — 2.12 (m, 2 H), 1.80 — 1.70 (m, 1 H),
1.18 (s, 3 H), 0.91 (s, 9 H), 0.11 (s, 3 H), 0.10 (s, 3 H); C NMR (CDCl;, 400 MHz)
§217.8,79.8,76.7,32.8,27.2,25.9, 18.2, 17.6, -4.5, -4.6; ESI-MS m/z 267 MNa'.

@)
CH, PhiPCH:Br _cH,
“/OH 1-BuOK “/OH
O-TBS O-TBS
7 8
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Compound 8. A suspension of dry methyltriphenylphosphonium bromide (4.3 g,
12.0 mmol, 2.6 equiv) in 20 mL of dry THF was treated at room temperature with 11.1
mL (11.1 mmol, 2.4 equiv) of a 1.0 M potassium fert-butoxide solution in THF, added
dropwise. After 30 min, the reaction mixture was cooled to 0°C, and a solution of 1.12 g
(4.6 mmol) of 7 in 15 mL of dry THF was added dropwise. The reaction mixture was
stirred at room temperature for 1 h, and then quenched with 15 mL of aqueous
ammonium chloride. Following extraction with ether (3 x 30 mL), the combined organic
layer was washed with brine (15 mL), dried with anhydrous magnesium sulfate, and then
concentrated. The crude product was purified by flash chromatography on silica, eluting
with 5% ethyl acetate in hexanes (R = 0.3), to afford 8 as a colorless oil (0.91 g, 82 %
yield). "H NMR (CDCls, 400 MHz) 8 5.13 (t, J = 2.6 Hz, 1 H), 4.93 (t, J = 2.2 Hz, 1 H),
3.88 (dd, J= 6.6, 6.6 Hz, 1 H), 2.51 —2.32 (m, 2 H), 1.97 — 1.89 (m, 1 H), 1.57 — 1.49
(m, 1 H), 1.47 (s, 1 OH), 1.24 (s, 3 H), 0.89 (s, 9 H), 0.08 (s, 3 H), 0.07 (s, 3 H); °C
NMR (CDCls, 400 MHz) § 155.5, 106.9, 80.6, 80.5, 30.0, 26.8, 26.0, 21.8, 18.2, -4.4, -
4.5; ESI-MS m/z 265 MNa".

CH3 m-CPBA
“OH NaHCO;
O-TBS
8

Compound 9. A solution of 8 (0.8 g, 3.3 mmol) in 30 mL of dichloromethane
was stirred at 0 °C. Sodium bicarbonate (555 mg, 6.6 mmol, 2.0 equiv) was added,
followed by a solution of 1.12 g of m-chloroperoxybenzoic acid (m-CPBA, 77%, 5.0
mmol, 1.5 equiv) in 15 mL of dichloromethane (pre-dried with anhydrous sodium
sulfate). The reaction mixture was allowed to stir at room temperature overnight. A
solution of 500 mg of sodium sulfite in 10 mL of water was added, and the mixture was
stirred for 15 min. The organic layer was reserved, and the aqueous layer was extracted
with dichloromethane (3 x 15 mL). The combined organic layer was washed with brine

(15 mL), dried with anhydrous sodium sulfate, and then concentrated. The product was
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purified by flash chromatography on silica, eluting with 5% ethyl acetate in hexanes (R,=
0.2), to afford 0.85 g (quantitative yield) of 9 as a colorless oil. 'H NMR (CDCls, 400
MHz) 8 3.98 (t, J=7.4 Hz, 1 H), 2.84 (d, /=8 Hz, 1 H), 2.83 (d, /=8 Hz, 1 H), 2.28 —
2.20 (m, 1 H), 2.12 - 2.03 (m, 2 H, including 1 OH), 1.70 — 1.62 (m, 1 H), 1.56 — 1.46
(m, 1 H), 1.12 (s, 3 H), 0.90 (s, 9 H), 0.10 (s, 3 H), 0.08 (s, 3 H); °C NMR (CDCls, 400
MHz) 6 79.7, 76.5, 66.6, 49.6, 28.5, 26.0, 25.8, 18.3, 17.9, -4.5, -4.6; ESI-MS m/z 281
MNa",

OH

CHs
“I0H

O-TBS
9 10

Compound 10. A solution of 1.64 mL of diisopropylamine (11.6 mmol, 6.0
equiv) in 10 mL of dry THF was stirred at 0 °C under a nitrogen atmosphere. A solution
of 3.86 mL (9.65 mmol, 5.0 equiv) of 2.5 M n-butyllithium in hexanes was dropwise.
After 20 min, a solution of 0.5 g (1.93 mmol) of 9 in 10 mL of dry THF was added
slowly, while keeping the temperature at 0 °C. The reaction mixture was allowed to stir at
room temperature overnight, then was poured onto ice (15 g) and extracted with ethyl
acetate (3 x 20 mL). The combined organic layer was washed with brine (20 mL), dried
with anhydrous sodium sulfate, and then concentrated. The crude product was purified by
flash chromatography on silica, eluting with 33% ethyl acetate in hexanes (R, = 0.2), to
provide 10 as a white solid (0.4 g, 80% yield), mp 6870 °C. '"H NMR (CDCls, 400
MHz) § 5.59 (s, 1 H), 4.33 (d, J=12.4 Hz, 1 H), 4.22 - 4.17 (m, 2 H), 2.57 — 2.51 (m, 1
H), 2.21 (br s, 1 OH), 2.06 — 2.01 (m, 2 H, including 1 OH), 1.26 (s, 3 H), 0.91 (s, 9 H),
0.10 (s, 3 H), 0.08 (s, 3 H); °*C NMR (CDCl3, 400 MHz) & 145.6, 124.6, 85.1, 82.6, 60.2,
37.9, 26.0, 20.0, 18.3, -4.4, -4.5; ESI-MS m/z 281 MNa'".
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Compound 11. A solution of 0.78 g (3.0 mmol) of 10 in 30 mL of dry

dichloromethane was stirred at 0 °C under a nitrogen atmosphere. Benzoyl chloride (0.38

mL, 3.3 mmol, 1.1 equiv) was added, followed by 1.05 mL (6.0 mmol, 2.0 equiv) of

diisopropylethylamine. The reaction mixture was allowed to stir at room temperature

overnight, was poured on ice (15 g), and then was extracted with dichloromethane (3 x

20 mL). The combined organic layer was washed with brine (20 mL), dried with

anhydrous sodium sulfate, and then concentrated. The crude product was purified by

flash chromatography on silica, eluting with 8% ethyl acetate in hexanes (R, = 0.3), to
afford 11 as a colorless oil (0.98 g, 90% yield). "H NMR (CDCls, 400 MHz) § 8.05 (dd, J
=8.0 Hz, 1.2 Hz, 2 H), 7.56 (dt, J=8.0 Hz, 1.2 Hz, 1 H), 7.43 (t, J=8.0 Hz, 2 H), 5.75
(dd, J=2.8 Hz, 1.2 Hz, 1 H), 4.93 (d, /= 1.6 Hz, 2 H), 4.20 (t, /=14.8 Hz, 1 H), 2.57 —
2.51 (m, 1 H), 2.13 —2.06 (m, 2 H, including 1 OH), 1.29 (s, 3 H), 0.92 (s, 9 H), 0.11 (s,
3 H), 0.08 (s, 3 H); °C NMR (CDCl;, 400 MHz) & 166.4, 142.5, 133.0, 130.0, 129.5,
128.3, 127.0, 83.8, 82.5, 61.2, 37.9, 26.0, 20.2, 18.3, -4.4, -4.5; ESI-MS m/z 385 MNa".

OH

CHj
“"OH

O-TBS
10

2,2-DMP

PPTS

CH,

CH,
0-TBS

Ketalization/desilylation of 10. A mixture of 300 mg (1.16 mmol) of the allylic
diol 10, 10 mL of dry DMF, 2.85 mL (23.2 mmol, 20 equiv) of 2,2-dimethoxypropane,
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146 mg (0.58 mmol, 0.5 equiv) of pyridinium p-toluenesulfonate, and 300 mg of 4-A
molecular sieves was heated in a sealed tube at 80 °C for 2 days. The reaction mixture
was cooled, and then filtered through a Celite pad, rinsing with dichloromethane (2 % 10
mL). The combined filtrate was concentrated, and the residue was dissolved in 30 mL of
EtOAc. The organic solution was washed sequentially with saturated aqueous sodium
bicarbonate (2 x 10 mL) and brine (10 mL), dried with anhydrous sodium sulfate, and
then concentrated. The product was purified by flash chromatography on silica, eluting
with 2% ethyl acetate in hexanes (R = 0.25), to afford the acetonide product as a
colorless oil (194 mg, 56% yield). '"H NMR (CDCls, 400 MHz) & 5.38 (s, 1 H), 4.61 (dd,
J=14.6 Hz, 2.2 Hz, 1 H), 4.41 (d, J=14.8 Hz, 1 H), 4.19 (t, /= 8.2 Hz, 1 H), 2.42 —
2.36 (m, 1 H), 2.07 - 1.97 (m, 1 H), 1.38 (s, 6 H), 1.23 (s, 3 H), 0.90 (s, 9 H), 0.08 (s, 3
H), 0.06 (s, 3 H); °C NMR (CDCls;, 400 MHz) & 140.4, 119.0, 99.1, 83.6, 83.1, 60.9,
37.5,29.1,27.3,26.3, 19.8, 18.7, -4.1, -4.4; ESI-MS m/z 322 MNa".

%cm TBAF %cm
o — o
THF
CH, CH,
O-TBS OH

A solution of 160 mg (0.54 mmol) of the acetonide in 6 mL of THF was treated with 1.08
mL (1.0 M solution in THF, 1.08 mmol, 2.0 equiv) of tetra-n-butylammonium fluoride
(TBAF) solution, added dropwise. After 3 h, the solvent was evaporated, and the residue
was purified by column chromatography on silica, eluting with 20% ethyl acetate in
hexanes (R; = 0.3) to afford the homoallylic alcohol product as a colorless oil (90 mg,
91% yield). "H NMR (CDCls, 400 MHz) & 5.40 (s, 1 H), 4.66 —4.60 (m, 1 H), 4.45 (d, J
=140Hz 1 H),4.25(t,J=8.2Hz 1 H), 3.20 (br s, OH), 2.55 - 2.49 (m, 1 H), 2.10 —
2.05 (m, 1 H), 1.41 (s, 3 H), 1.40 (s, 3 H), 1.30 (s, 3 H); °C NMR (CDCls, 400 MHz)
§ 139.6, 119.0, 99.5, 83.5, 82.7, 60.6, 36.0, 29.0, 26.5, 19.5; ESI-MS m/z 186 MH".
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CH o) %CH O, %CH
CH; CH; CH;
OH OH OH
12-syn 12-anti

Epoxy Alcohols 12-An#i and 12-Syn. A solution of 300 mg (1.63 mmol) of the
homoallylic alcohol described above in 6 mL of dichloromethane was stirred at 0 °C. A
solution of 585 mg (2.61 mmol) of 77% m-CPBA in 10 mL of dichloromethane was
added dropwise. The reaction mixture was stirred at room temperature for 2 days. A 10%
aqueous sodium thiosulfate solution (10 mL) was added, and the resulting heterogeneous
mixture was vigorously stirred for 5 min. The organic layer was reserved, and the
aqueous layer was further extracted with dichloromethane (2 x 15 mL). The combined
organic layer was washed sequentially with saturated aqueous sodium bicarbonate (10
mL) and brine (10 mL), dried with anhydrous sodium sulfate, and then concentrated. The
product was purified by flash chromatography on silica, eluting with mixtures of ethyl
acetate and hexanes (20 — 35%). For the 1% product (a little more polar than the starting
material), elution with 20% EtOAc in hexanes (Ry= 0.28) afforded the 12-syn as a white
solid (115 mg, 35%), mp 67—69 °C. For the 2" band (the more polar isomer), elution
with 35% EtOAc in hexanes (Ry= 0.25) gave 12-anti as a white solid (79 mg, 24% yield),
mp 59-61 °C. Crystals of 12-anti suitable for x-ray analysis were grown by slow
diffusion of petroleum ether into a toluene solution. Compound 12-syn: 'H NMR (CDCls,
400 MHz) 8 4.23 (d, J=11.6 Hz, 1 H), 3.92 (d, /= 12.0 Hz, 1 H), 3.66 (br s, 1 H), 3.51
(s, 1 H),2.39(dd, J=15.4, 6.6 Hz, 1 H), 2.00 (d, J=15.6 Hz, 1 H), 1.70 (br s, OH), 1.54
(s, 3 H), 1.45 (s, 3 H), 1.39 (s, 3 H); °C NMR (CDCls, 400 MHz) & 100.7, 80.8, 77.6,
65.5, 65.1, 59.0, 35.9, 29.6, 26.5, 17.2; ESI-MS m/z 223 MNa', 423 M;Na'. Compound
12-anti: "H NMR (CDCls, 400 MHz) 8 4.57 (d, J=12.8 Hz, 1 H), 4.00 (d, J=12.4 Hz, 1
H), 3.92 (t,J=7.6 Hz, 1 H), 3.63 (s, 1 H), 2.42 (dd, J = 14.0, 7.2 Hz, 1 H), 2.25 - 2.35
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(m, 1 H), 1.73 (br s, OH), 1.59 (s, 3 H), 1.47 (s, 3 H), 1.40 (s, 3 H); °C NMR (CDCl;,
400 MHz) & 100.8, 78.3, 73.8, 64.0, 62.3, 57.9, 33.8, 30.7, 25.1, 18.3.

OBz OBz
CH; TBS-OTf CH;
", ",
“OH  2,6-lutidine “0-TBS
O-TBS O-TBS
11 13

Compound 13. A solution of 0.4 g (1.1 mmol) of 11 in 6 mL of dry DMF was
stirred at 0 °C under a nitrogen atmosphere. 2,6-Lutidine (1.28 mL, 11 mmol, 10 equiv)
was added, followed by 1.52 mL (6.6 mmol, 6 equiv) of fert-butyldimethylsilyl
trifluoromethanesulfonate. The reaction mixture was stirred for 3 h while the temperature
was allowed to rise slowly to room temperature, and then was quenched by addition of 10
mL of saturated aqueous sodium bicarbonate. The mixture was extracted with EtOAc (3
x 15 mL). The combined organic layer was washed sequentially with water (3 < 10 mL)
and brine (10 mL), dried with anhydrous sodium sulfate, and then concentrated. The
product was purified by flash chromatography on silica, eluting with 4% ethyl acetate in
hexanes (R;= 0.3), to afford 13 as a colorless oil (0.5 g, 95% yield). '"H NMR (CDCl;,
400 MHz) 8 8.06 (dd, /= 7.6 Hz, 1.6 Hz, 2 H), 7.56 (tt, /= 7.6 Hz, 1.6 Hz, 1 H), 7.44 (t,
J=7.6 Hz, 2 H), 5.65 (dd, /= 2.8 Hz, 1.2 Hz, 1 H), 4.94 -4.83 (m, 2 H), 4.24 (t, J=7.0
Hz, 1 H), 2.58-2.51 (m, 1 H), 2.09 —2.02 (m, 1 H), 1.35 (s, 3 H), 0.92 (s, 9 H), 0.87 (s, 9
H), 0.13 (s, 3 H), 0.12 (s, 3 H), 0.10 (s, 3 H), 0.08 (s, 3 H); °C NMR (CDCls, 400 MHz)
d 166.1, 144.0, 132.8, 130.2, 129.5, 128.3, 124.1, 86.5, 82.6, 61.4, 38.2, 26.1, 26.0, 20.5,
18.3,18.2, -1.8, -1.9, -3.5, -4.4; ESI-MS m/z 499 MNa".
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OBz OBz
CH; TBAF CH;
7 E— 7
“0-TBS “0-TBS
O-TBS OH
13 14

Compound 14. A solution of 13 (280 mg, 0.59 mmol) in 6 mL of dry THF was
stirred at 0 °C. TBAF (0.71 mL of a 1.0 M solution in THF, 1.2 equiv) was added
dropwise. The reaction mixture was allowed to stir at room temperature overnight. After
concentration, the residue was partitioned between 20 mL of ethyl acetate and 10 mL of
water. The organic layer was reserved, and the aqueous layer was further extracted with
EtOAc (3 x 10 mL). The combined organic layer was washed with brine (10 mL), dried
with anhydrous sodium sulfate, and then concentrated. The crude product was purified by
flash chromatography on silica, eluting with 12% ethyl acetate in hexanes (R, = 0.25), to
afford 14 as a colorless oil (0.2 g, 92% yield). "H NMR (CDCls, 400 MHz) & 8.06 (dd, J
=7.6 Hz, 1.6 Hz, 2 H), 7.56 (tt, J=7.6 Hz, 1.6 Hz, 1 H), 7.45 (t, /= 7.6 Hz, 2 H), 5.75
(dd, J=3.0 Hz, 1.4 Hz, 1 H), 4.93 —4.85 (m, 2 H), 4.28 (dd, /= 14.0 Hz, 7.2 Hz, 1 H),
2.69—-2.63 (m, 1 H),2.14-2.06 (m, 1 H), 1.70 (d, J= 6.0 Hz, 1 OH), 1.36 (s, 3 H), 0.88
(s, 9 H), 0.15 (s, 3 H), 0.14 (s, 3 H); >C NMR (CDCls, 400 MHz) & 166.1, 144.3, 132.9,
130.1, 129.5, 128.3, 123.8, 85.5, 82.1, 61.1, 37.5, 25.9, 20.3, 18.3, -2.1, -2.3; ESI-MS m/z
385 MNa'.

OBz OBz
0
CHj mCPBA CHs
7 —_— 7
“0-TBS CH,Cl, “0-TBS
OH OH
14 15-syn 15-anti

Epoxy Alcohols 15-Syn and 15-Anti. A solution of 140 mg (0.39 mmol) of 14 in
4 mL of dry dichloromethane was stirred at —20 °C. One mL (0.51 mmol, 1.3 equiv) of an
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m-CPBA solution in dichloromethane (457 mg of 77% m-CPBA, 2.04 mmol, in 4 mL of
dry dichloromethane) was added dropwise. The reaction mixture was allowed to stir at —
20 °C until all the starting material was consumed, about 2.5 days. The reaction mixture
was quenched with 3 mL of 10% aqueous sodium thiosulfate. The organic layer was
reserved, and the aqueous layer was further extracted with dichloromethane (2 < 5 mL).
The combined organic layer was washed sequentially with saturated aqueous sodium
bicarbonate solution (5 mL) and brine (5 mL), dried with anhydrous sodium sulfate, and
then concentrated. The crude product was purified by flash chromatography on silica,
eluting with mixtures of ethyl acetate and hexanes. For the major product 15-syn (the less
polar of the two isomeric products, but a little more polar than the starting material), 10%
ethyl acetate in hexanes was used to elute product (R,= 0.20) as a colorless oil (109 mg,
74%). For the minor isomer 15-anti (more polar isomer), 16% ethyl acetate in hexanes
was used (Ry= 0.20, 12 mg, 8% yield). The major isomer 15-syn: "H NMR (CDCl;, 400
MHz) 8 8.04 (dd, J=7.8 Hz, 1.2 Hz, 2 H), 7.57 (tt, J=7.8 Hz, 1.2 Hz, 1 H), 7.45 (t, J =
7.8 Hz, 2 H), 4.97 (d, J=12.6 Hz, 1 H), 4.48 (d, /= 12.6 Hz, 1 H), 3.69 (s, 1 H), 3.66
(br, 1 H), 2.31 (dd, J=14.6 Hz, 5.8 Hz, 1 H), 2.18 (br s, OH), 2.05 (d, /= 14.6 Hz, 1 H),
1.59 (s, 3 H), 0.86 (s, 9 H), 0.14 (s, 3 H), 0.12 (s, 3 H); °C NMR (CDCl;, 400 MHz)
0 166.4, 133.4, 129.9 (2C), 128.7, 82.3, 78.7, 69.4, 62.0, 60.7, 35.5, 25.9, 18.8, 18.2, -2.0,
-2.2; ESI-MS m/z 379 MH". The minor isomer 15-anti: 'H NMR (CDCls, 400 MHz)
0 8.01(d,J=6.4Hz,2H),7.56 (t,J=7.2Hz, 1 H), 7.43 (t, J=7.6 Hz,2 H), 4.82 (d, J =
13.2 Hz, 1 H), 4.60 (d, J = 12.4 Hz, 1 H), 4.01 (q, J = 6.8 Hz, 1 H), 3.49 (s, 1 H), 2.47
(dd, J=14.0 Hz, 7.2 Hz, 1 H), 1.57 (d, J = 5.6 Hz, OH), 1.53 (dd, J = 14.0 Hz, J = 8.8
Hz, 1 H), 1.32 (s, 3 H), 0.89 (s, 9 H), 0.16 (s, 3 H), 0.15 (s, 3 H); >C NMR (CDCls, 400
MHz) 6 166.0, 133.1, 129.60, 129.56, 128.3, 81.7, 75.3, 66.7, 60.3, 57.0, 33.6, 25.9, 18.8,
18.3,-2.2, -2.4; ESI-MS m/z 379 MH", 401 MNa".
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OBz OBz
0] HO
' CH; TPAP CH;
“0-1BS NMO “10-TBS
OH
(@)
15-syn 16

Compound 16. A solution of 250 mg (0.66 mmol) of 15-syn in 15 mL of
dichloromethane was treated with 4-methylmorpholine-N-oxide (NMO, 155 mg, 1.32
mmol, 2.0 equiv) in one portion, followed by a catalytic amount of tetra-n-
propylammonium perruthenate (TPAP, 46 mg, 0.13 mmol, 0.2 equiv). The reaction
mixture was stirred at room temperature for 2 h. During this period, the starting material
was consumed and two products were formed, according to TLC analysis: one less polar
than the starting material, and one more polar. Hexanes (15 mL) was added to the
reaction mixture, and the mixture was filtered through a Celite pad, washing with 15 mL
of 1:1 dichloromethane / hexanes. The combined filtrate was concentrated. TLC analysis
indicated that the less polar spot, presumably the epoxy ketone, had disappeared. The
crude product was purified by flash chromatography on silica, eluting with 16% ethyl
acetate in hexanes, to afford 16 (R,= 0.20) as a white solid (216 mg, 87% yield), mp 114
— 116 °C. '"H NMR (CDCl;, 400 MHz) & 7.99 (d, J= 8.0 Hz, 2 H), 7.58 (t, J=7.4 Hz, |
H), 7.45 (t,J=7.8 Hz,2 H), 7.37(d,J=6.8 Hz, 1 H), 6.29 (d, J=5.6 Hz, 1 H), 4.77 (d,
J=11.6 Hz, 1 H), 4.24 (d, J=12.0 Hz, 1 H), 2.94 (br s, OH), 1.40 (s, 3 H), 0.88 (s, 9 H),
0.28 (s, 3 H), 0.11 (s, 3 H); C NMR (CDCl;, 400 MHz) § 206.0, 167.3, 160.1, 133.7,
132.4, 130.0, 129.6, 128.8, 84.1, 82.4, 69.6, 26.1, 22.7, 18.7, -2.0, -2.6; IR (neat) 3460,
1727 crn'l; ESI-MS m/z 399 MNa'; FAB-HRMS calcd for CaoH290sSi 377.1784, found
377.1776.
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\\ // O\\ //o
Oi Oi N
MeOH
I(OAc
(OAc), NO, [ j

[ N-(2-nitrophenylsulfonyl)imino|phenyliodinane. lodobenzene diacetate (6.44

g, 20.0 mmol) was added to a stirred mixture of potassium hydroxide (2.81 g, 50.0 mmol,
2.5 equiv) and 2-nitrobenzenesulfonamide (4.04 g, 20 mmol, 1.0 equiv) in 80 mL of dry
methanol, while keeping the temperature at 0 °C. The reaction mixture was allowed to
stir overnight. The supernatant was filtered, washed with distilled water, and then dried at
room temperature in a vacuum desiccator for 2 days to afford 5.09 g (63% yield) of the
product as a white powder, mp 130-132 °C. "H NMR (DMSO-ds, 400 MHz) & 7.76 (d, J
=8.4 Hz,2 H), 7.65 (d, J=8.0 Hz, 1 H), 7.57 (d,J=8.0 Hz, 1 H), 7.49 (t, /= 7.6 Hz, 1
H), 7.44 — 7.36 (m, 2 H), 7.27 (t, J = 7.6 Hz, 2 H); °C NMR (DMSO-ds, 400 MHz)
d 147.5, 137.1, 133.9, 131.9, 131.4, 131.2, 130.7, 129.7, 123.3, 117.5; ESI-MS: 405
MH".

N oL _o
SJ NZ ' PAClL,(PhCN), SJ N7
CH;CN, CH,Cl,
NO, CO, 20 bar NO,

2-Nitrobenzenesulfonylisocyanate Stock Solution. A 45 mL stainless steel Parr
reactor was charged with 5.4 g (13.4 mmol) of [N-(2-
nitrophenylsulfonyl)imino]phenyliodinane, 134 mg (0.35 mmol, 0.025 equiv) of
bis(benzonitrile)palladium (II) chloride, 20 mL of dry dichloromethane, and 0.2 mL of
dry acetonitrile. The reactor was pressurized to 20 bar with carbon monoxide and stirred
for 2.5 days at room temperature. The tea-brown-colored liquid was transferred to a 50
mL flask for use as a stock solution of (moisture sensitive) 2-nitrobenzenesulfonyl

isocyanate.
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OBz 0
HO >“° OBz
_CH; Ns-NCO Ns—N CH3
“0-TBS > “0-TBS
Et;N, CH,Cl,
o 0
16 17

Compound 17. A solution of 16 (20 mg, 0.053 mmol) in 1 mL of dry
dichloromethane was stirred at 0 °C. 2-Nitrobenzenesulfonyl isocyanate stock solution
(0.3 mL, prepared as above) was added, followed by 15 uL (0.106 mmol, 2.0 equiv) of
triethylamine. The reaction mixture was allowed to stir at room temperature overnight.
Dichloromethane (10 mL) was added to the solution, which was then cooled to 0 °C and
quenched with 2 ml of saturated aqueous ammonium chloride. The organic layer was
reserved, and the aqueous layer was further extracted with dichloromethane (2 < 4 mL).
The combined organic extract was washed with brine (4 mL), dried with anhydrous
sodium sulfate, and then concentrated. The crude product was purified by flash
chromatography on silica, eluting with 20% ethyl acetate in hexanes (R, = 0.25), to
provide 17 as a white solid (29 mg, 90% yield), mp 69-71 °C. '"H NMR (CDCls, 400
MHz) 6 8.44 (dd, J= 7.4 Hz, 1.2 Hz, 1 H), 7.80 — 7.67 (m, 4 H), 7.47 — 7.43 (m, 2 H),
7.22 —7.18 (m, 2 H), 5.07 (dd, /= 9.6 Hz, 2.8 Hz, 1 H), 5.05 (d, J=12.4 Hz, 1 H), 4.57
(d, J=12.4Hz, 1 H), 3.37 (dd, J=19.6 Hz, 9.6 Hz, 1 H), 2.80 (dd, /= 19.4 Hz, 2.6 Hz,
1 H), 1.54 (s, 3 H), 0.90 (s, 9 H), 0.18 (s, 3 H), 0.08 (s, 3 H); °C NMR (CDCls, 400
MHz) 8 207.2, 165.2, 149.9, 147.5, 135.6, 134.5, 132.9, 132.2, 130.0, 129.2, 129.0,
128.4, 124.5, 87.6, 79.8, 63.6, 58.0, 41.9, 25.7, 18.3, 16.0, -2.2, -3.6; IR (neat) 1798,
1766, 1729, 1546 crn'l; ESI-MS m/z 627 MNa"; FAB-HRMS calcd for Cy7H330,0SSi
605.1625, found 605.1598.
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}‘ 0 OBz >—~O OBz
Ns—N CH, PRNTE Ns—N _CHy
“10-TBS BEMP “0-TBS
OoTf
17 O 21

Compound 21. A solution of 86 mg (0.142 mmol) of 17 and 152 mg (0.426
mmol, 3.0 equiv) of N-phenyl-bis(trifluoromethanesulfonimide) in 3 mL of dry THF was
stired at 0 °C. 2-tert-Butylimino-2-diethylamino-1,3-dimethyl-perhydro-1,3,2-
diazaphosphorine (BEMP, 82 uL, 0.284 mmol, 2.0 equiv) was added slowly. The reaction
mixture was allowed to stir at room temperature overnight, cooled to 0 °C, and then was
quenched by addition of 3 mL of brine. Following extraction with ethyl acetate (3 x 10
mL), the combined organic layer was washed with brine (5 mL), dried with anhydrous
sodium sulfate, and then concentrated. The crude product was purified by flash
chromatography on silica, eluting with 20% ethyl acetate in hexanes (R, = 0.25), to
provide 21 as a white solid (105 mg, quantitative yield), mp 152-154 °C. '"H NMR
(CDCls, 400 MHz) & 8.44 (d, J = 8.4 Hz, 1 H), 7.80 — 7.65 (m, 4 H), 7.45 — 7.37 (m, 2
H), 7.16 — 7.12 (m, 2 H), 6.15 (d, /= 2.0 Hz, 1 H), 5.49 (d, J=1.6 Hz, 1 H), 5.00 (d, J =
13.2 Hz, 1 H), 4.45 (d, J = 12.4 Hz, 1 H), 1.65 (s, 3 H), 0.92 (s, 9 H), 0.21 (s, 6 H); °C
NMR (CDCl;, 400 MHz)  165.2, 154.1, 149.6, 147.5, 135.5, 134.3, 132.8, 132.2, 130.1,
129.2,129.0, 128.3, 124.4, 119.9, 116.8, 112.4, 87.7, 83.7, 64.04, 63.99, 25.7, 20.2, 18.4,
-2.2,-2.7; IR (neat) 1797, 1731, 1658 , 1547 cm’'; ESI-MS m/z 759 MNa"; FAB-HRMS
calcd for CosH3,F3N>01,S,S1 737.1118, found 737.1102.
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Compound 22. A solution of 21 (20 mg, 0.027 mmol), lithium chloride (2.3 mg,
0.054 mmol, 2.0 equiv), tetrakis(triphenylphosphine)palladium (3.1 mg, 0.0027 mmol,
0.1 equiv), and tri-n-butyl(1-ethoxy-vinyl)tin (64 uL, 0.189 mmol, 7.0 equiv) in 0.5 mL
of THF was stirred at room temperature for 1 h, then was heated at reflux for 18 h. The
black suspension was cooled to room temperature, diluted with 10 mL of ethyl acetate,
filtered, and then washed sequentially with brine (10 mL) and 5% aqueous ammonium
hydroxide (2 mL). The organic solution was dried over anhydrous sodium sulfate, and
then concentrated. The product was purified by using preparative silica TLC, eluting with
26% ethyl acetate in hexanes, to give 22 as a white solid (13 mg, 73% yield), mp 96-98
°C. '"H NMR (CDCls, 400 MHz) & 8.45 (d, J = 6.4 Hz, 1 H), 7.75 (t, J = 7.4 Hz, 1 H),
7.64 —7.61 (m, 3 H), 7.39 (t, J=7.4 Hz, 1 H), 733 (d, J=8.0 Hz, 1 H), 7.09 (t, J=7.6
Hz,2 H), 6.29 (d,/J=1.6 Hz, 1 H), 539 (d, J=2.4 Hz, 1 H), 5.01 (d, /= 12.4 Hz, 1 H),
449 (d,J=2.4Hz 1H),445(d,J=124Hz 1 H),4.24 (d,J=2.4Hz, 1 H),3.79 (q, J
=7.2Hz 2 H), 1.75 (s, 3 H), 1.37 (t, /= 7.0 Hz, 3 H), 0.90 (s, 9 H), 0.16 (s, 3 H); 0.14 (s,
3 H); °C NMR (CDCl;, 400 MHz) & 165.4, 155.3, 150.4, 148.6, 147.5, 135.1, 134.2,
132.5, 131.9, 130.5, 129.4, 129.1, 128.2, 127.4, 124.2, 91.4, 88.0, 86.9, 66.6, 64.4, 63.2,
26.0,22.9, 18.6, 14.6, -2.1, -2.3; ESI-MS m/z 631 MH", 681 MNa".

S-17



Spencer Knapp and Younong Yu, “Synthesis of the Oxygenated Pactamycin Core”

o) o)
N e on }q oo

Ns—N CH; IN HCl Ns—N CH3

“/0-TBS S O_’ “I0-TBS
2 2
o)
EtO H5C
22 2

Compound 2. A mixture of 22 (10 mg, 0.0152 mmol), 0.5 mL of THF, and 0.15
mL of 1 N hydrochloric acid was stirred at room temperature for 3 h, then partitioned
between 5 mL of ethyl acetate and 1 mL of water. The organic layer was dried with
anhydrous sodium sulfate, and then concentrated. The product was purified by flash
chromatography on silica, eluting with 15% ethyl acetate in hexanes (R, = 0.2), to afford
2 as a white solid (8 mg, 83% yield), mp 112-114 °C. '"H NMR (CDCls, 400 MHz)
0 8.45 (dd, J=8.2 Hz, 1.4 Hz, 1 H), 7.78 — 7.74 (m, 1 H), 7.65 — 7.60 (m, 3 H), 7.42 —
7.38 (m, 1 H), 7.32 - 7.29 (m, 1 H), 7.12 - 7.08 (m, 2 H), 6.90 (d, /= 2.0 Hz, 1 H), 5.54
(d,J=1.6 Hz, 1 H), 5.13 (d, J=13.2 Hz, 1 H), 4.41 (d, J=12.4 Hz, 1 H), 2.45 (s, 3 H),
1.81 (s, 3 H), 0.88 (s, 9 H), 0.22 (s, 3 H); 0.08 (s, 3 H); °C NMR (CDCl;, 400 MHz)
8 195.5, 165.3, 149.9, 148.6, 139.0, 135.5, 134.2, 132.6, 132.1, 130.1, 129.2, 129.1,
128.3, 124.3, 91.2, 86.5, 66.8, 64.3, 29.9, 28.8, 25.9, 21.2, 18.6, -2.2, -2.8; IR (neat)
1791, 1728, 1688, 1546 cm™'; ESI-MS m/z 631 MH', 653 MNa'; FAB-HRMS calcd for
C29H35N2010SSi 631.1782, found 631.1782.
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@) OH
H;C H,C

23

1-(1-Hydroxyethyl)cyclopentene. A solution of 5.00 g (45.4 mmol) of 1-
acetylcyclopentene (23) in 20 mL of diethyl ether was added dropwise over a 20 min
period to a stirred solution of 12.5 mL of lithium aluminum hydride (1.0 N in diethyl
ether, 12.5 mmol, 0.275 equiv) in 35 mL of diethyl ether at 0 °C under a nitrogen
atmosphere. The reaction mixture was allowed to stir overnight at 23 °C, was cooled to 0
°C, and then was quenched by dropwise addition of 3 mL of water. The mixture was
poured into 20 mL of 1 N aq hydrochloric acid, which in turn was extracted with diethyl
ether (3 X 30 mL). The combined organic extract was washed with water (30 mL) and
brine (30 mL), dried over anhydrous magnesium sulfate, and then concentrated. The
crude product was chromatographed on silica with ethyl acetate / hexanes as the eluant to
provide 4.5 g (88%) of the racemic carbinol as a colorless oil. '"H NMR (CDCl3, 400
MHz) § 5.58 (brs, 1 H), 4.41 (q, J= 6.4 Hz, 1 H), 2.32 (t, J= 7.6 Hz, 4 H), 1.89 (quint, J
= 7.6 Hz, 2 H), 1.59 (br s, OH), 1.30 (d, J= 6.4 Hz, 3 H); °C NMR (CDCls, 400 MHz) §

148.2,124.1, 67.3,32.3, 31.5, 23.5, 22.2.
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24

Carbamic acid (1-cyclopentenyl)-1-ethyl ester (24). Trichloroacetylisocyanate
(0.64 mL, 5.4 mmol) was added to a solution of 0.30 g (2.7 mmol) of the carbinol in 15
mL of dry dichloromethane. After 3 h, 15 mL of methanol and 2.0 g of potassium
carbonate were added. The mixture was stirred at room temperature overnight, filtered
through a Celite pad, and then extracted into dichloromethane (2 X 10 mL). The organic
extract was concentrated and then chromatographed on silica with ethyl acetate / hexanes
as the eluant to provide 0.38 g (91%) of 24 as a white solid, mp 63—64 °C. '"H NMR
(CDCls, 400 MHz) 6 5.61 (d, J = 1.6 Hz, 1 H), 535 (q, J = 6.4 Hz, 1 H), 4.87 (brs, 2
NH), 2.34 — 2.27 (m, 4 H), 1.91 — 1.84 (m, 2 H), 1.33 (d, J = 6.4 Hz, 3 H); °C NMR
(CDCls, 400 MHz) § 156.6, 144.0, 126.0, 70.2, 32.4, 31.9, 23.3, 19.5; IR (neat) 3429,

3266, 3211, 1684 cm™; ESI-MS m/z 178 MNa".

PhI(OAc) 2 0
h c
HzN ha<0Ac>i N//< //<
o) > o + (N/ o
o MgO, CH,Cl, """y ""iGH
H,C Hy A 3
24 25 (less polar) 25 (more polar)
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N-Acyl-aziridines 25. A mixture of 0.12 g (0.77 mmol) of carbamate 24, 161 mg
(4.0 mmol) of activated MgO, 386 mg (1.2 mmol) of PhI(OAc),, 35 mg (0.08 mmol) of
Rh,(OAc)4, and 6 mL of dry dichloromethane was heated at 40 °C for 12 h in a sealed
tube. The reaction mixture was cooled, filtered through Celite, and then rinsed with
dichloromethane (2 x 5 mL). The combined extract was concentrated and then
chromatographed on silica with 30% ethyl acetate in hexanes as the eluant to give 45 mg
(38%) of the less polar isomer 25, mp 60-61 °C, and 38 mg (32%) of the more polar
isomer 25, mp 60—62 °C. Data for 25 (less polar): '"H NMR (CDCls, 400 MHz) & 4.82 (q,
J=6.2Hz 1H),3.01(d,J=16Hz I H),2.18 - 2.13 (m, 1 H), 2.04 — 1.99 (m, 1 H),
1.83 — 1.68 (m, 3 H), 1.54 — 1.48 (m, 1 H), 1.46 (d, J = 6.0 Hz, 3 H); *C NMR (CDCl;,
400 MHz) 9 166.3, 74.6, 61.1, 50.8, 27.7, 26.5, 19.9, 17.4; IR (neat) 1767 cm™; ESI-MS
m/z 154 MH". Data for 25 (more polar): 'H NMR (CDCls, 400 MHz) § 4.88 (q, J = 6.2
Hz, 1 H), 2.96 (d, /= 2.8 Hz, 1 H), 2.18 — 2.06 (m, 2 H), 1.84 — 1.67 (m, 3 H), 1.51 —
1.44 (m, 1 H), 1.48 (d, J = 6.4 Hz, 3 H); °C NMR (CDCls, 400 MHz) § 166.5, 74.5,

60.0, 53.4, 27.8, 25.2, 20.1, 19.5; IR (neat) 1768 cm™; ESI-MS m/z 154 MH".

o
)< LiBr, LiClO,
N

O

acetone

II[“ H
H,C

25 (less polar) 26 (less polar)

Bromo Oxazolidinone 26 (less polar). A solution of 40 mg (0.26 mmol) of 25

(less polar isomer), 95 mg (1.1 mmol) of lithium bromide, and 4 mg of lithium
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perchlorate in 3 mL of dry acetone was stirred at 23 °C overnight, concentrated, and then
chromatographed on silica with 40% ethyl acetate in hexanes as the eluant to afford 48
mg (79%) of 26 (less polar isomer), mp 121-123 °C: 'H NMR (CDCls, 400 MHz,
stereochemistry from NOESY) § 7.23 (br s, NH), 4.54 (q, J = 6.0 Hz, H-7), 4.17 (d, J =
4.4 Hz, H-2), 2.39 — 2.22 (m, 3 H), 2.12 — 1.87 (m, 3 H), 1.59 (d, J = 5.6 Hz, H-8); °C
NMR (CDCl3, 400 MHz) § 159.4, 80.6, 72.7, 54.0, 35.2, 34.7, 18.9, 16.6; IR (neat) 3251,

3131, 1747 cm™'; ESI-MS m/z 234 and 236 MH".

o
)< LiBr, LiClO4
N/ o
4 acetone
"I'CHg
H
25 (more polar) 26 (more polar)

Bromo Oxazolidinone 26 (more polar). A 34 mg sample (0.22 mmol) of 25
(more polar isomer) was treated with lithium bromide and a catalytic amount of LiClO4
as above. Chromatography afforded 43 mg (84%) of 26 (more polar isomer), mp 108—
109 °C. '"H NMR (CDCls, 400 MHz, stereochemistry from NOESY) § 6.76 (br s, NH),
4.94 (q,J=6.4Hz, H-7),4.22 (d, J= 5.2 Hz, H-2), 2.44 — 2.34 (m, 1 H), 2.30 - 2.17 (m,
2 H), 2.04 — 1.93 (m, 1 H), 1.90 — 1.72 (m, 2 H), 1.43 (d, J = 6.4 Hz, H-8); °C NMR
(CDCls, 400 MHz) § 158.0, 78.7, 71.6, 59.7, 33.3,29.2, 19.4, 17.9; IR (neat) 3212, 3133,

1748 cm™; ESI-MS m/z 234 and 236 MH".
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24 27 (less polar) 27 (more polar)

Acetoxy Oxazolidinones 27. A mixture of 0.12 g (0.77 mmol) of carbamate 24
(0.12 g, 0.77 mmol), 161 mg (4.0 mmol) of activated MgO, 386 mg (1.2 mmol) of
PhI(OAc),, 35 mg (0.08 mmol) of PhI(OAc),, and 4 mL of dry dichloromethane was
heated at 90 °C in a sealed tube for 4 days. The reaction mixture cooled, filtered through
Celite, and then rinsed with dichloromethane (3 x 10 mL). The combined organic extract
was concentrated and then chromatographed on silica with 40% ethyl acetate in hexanes
as the eluant to give 51 mg (31%) of the less polar isomer 27, mp 98-100 °C, and 66 mg
(40%) of the more polar isomer 27 (structure based on NOE crosspeaks; see structure
above), mp 99-101 °C. The more polar isomer of 27 forms somewhat faster than the less
polar isomer under these conditions. Data for 27 (less polar isomer): '"H NMR (CDCl;,
400 MHz) § 6.92 (br s, NH), 5.03 (d, J=4.4 Hz, 1 H), 4.59 (q, J = 6.4 Hz, 1 H), 2.05 (s,
3 H), 2.07 — 1.96 (m, 3 H), 1.86 — 1.78 (m, 3 H), 1.39 (d, J = 6.4 Hz, 3 H); °C NMR
(CDCl3, 400 MHz) 0 169.4, 158.8, 79.3, 78.0, 69.9, 35.9, 30.0, 21.4, 18.7, 16.7; IR (neat)
3259, 1751 ecm™; ESI-MS m/z 214 MH'. Data for 27 (more polar isomer): 'H NMR
(CDCl3, 400 MHz, stereochemistry by NOESY) § 6.88 (br s, NH), 4.97 (dd, J = 5.6, 2.8
Hz, 1 H), 4.72 (q, J= 6.4 Hz, 1 H), 2.20 — 2.11 (m, 1 H), 2.06 (s, 3 H), 1.98 — 1.91 (m, 1

H), 1.82 — 1.63 (m, 4 H), 1.38 (d, /= 6.4 Hz, 3 H); *C NMR (CDCls, 400 MHz) §170.2,
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159.1, 80.5, 76.2, 70.0, 30.2, 29.3, 21.3, 19.5, 17.4; IR (neat) 3260, 1749 cm™'; ESI-MS

m/z 214 MH".
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08390000101

Date Acquired: Feb 1 2008
Pulse Sequence: s2pul
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'H and “C NMR spectra of 4 (CDCls)
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H3;CO, ,CF;

Solvent: cdcl3 > o,
Ambient temparature .
File: 084434-186-01
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'H and "°F NMR spectra of the crude Mosher ester of 4 (CDCls)
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gt
OTBS [
Salvant: cdcld =
AnGient temperaturs =
File: 083800-001-02
Marcury-40088 ‘“adiSner® @/
g
-

-0 ppm
-

3.48 17.10 i 2.0

oTBS -
Solvent: cocad = T

Asbisnt tempersture
File: 083900-001-02-C
Mercury-40088 sdiSamer®

140
77.382
77.044

126 702
78.7;
34,435
29837
14,000
:—4 212
4.823

18. 468

141.916

T T T T T T T T T T T T T T T T Y T T YT T T T

T T T \B ma TrTTT T
180 160 140 120 100 80 60 40 20 [} ppm

'H and “C NMR spectra of 5 (CDCls)
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g ge
oTBs 1 U
Solvent: cdel3 S
Antient tesgeraturs “\\\
File: 081400-001-03 N
Narcury-40088 *a415nar"
OH
OH

i = =

T T T T T T T T T LI
10 9 8 7 6 5 3 2 1 -0 ppm
e T w
3.28 13.74 4.30 ».79
ER1) 8.71 12.48 20.47
LEL it

oTBS (43 '
Ambient tssperaturs ?

Mercury-40088 “adiGnar" ‘\‘\\\
OH

Solvent: cdcld

OH
. 5 8
LI
i’j 2 iy
r A S it ; M A, At S R A S A AR A A S
180 160 140 120 100 80 60 40 20 [+ ppm

'H and “C NMR spectra of 6 (CDCls)
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Solvent: cdcl3

Asbisnt tespersturs o
Mercury~40088 “s4$Snmr*
WOH
OTBS
[
-
| nhk_n L
T T T T Lane —T T T T T T —r—
9 7 8 5 4 3 1 -0 apm
B e Ca B
3% 3.13 4.4 40.15
4.1508.96 13.48 22.20
i
i
Solvent: cdcid
::::'—” “adiSnmr* o
o : f
A g 5
OTBS 358 Ti
£ Bl §
i !
3 1
- R
i j
J J |
Ly LR T L L TT G I D T T T MU Ul LA T
200 180 160 140 120 100 a0 60 40 20 [} ppR

S-29

'H and “C NMR spectra of 7 (CDCls)
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\\\\O|'I
Solvent: cdc)3
Ambient tempsnature
F1la: 081400-001-08-H
Nercury-40088 “s4iSomr’
OTBS

]

T T T T T T T T T T T T
9 8 7 6 ] 4 3 2 1 -0 ppm
s o L e e o L
7 3.13 4.08 12.%8 2.79
3.87 7.88 7.08 37.24
WOH
Solvent: cdcld '
Ambient temperature
File: 081400-001-08-C
lhr:ury~m *a415nmr* OTBS
3 - i3 3
g 2§ g
: . t )
2
g s
§s i
LB
-
8
8 §
’ H
T L B R M M Py T g o o BN I ——
180 160 140 120 100 8o 860 40 20 [} ppm

'H and “C NMR spectra of 8 (CDCl;)
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g
d ]
Solvent: cdcid

Asbient tempersture

File: 081400-001-06

Hercury-40088 *a41Sner®

T T v T T T T T T - T T T T T
10 ] -] 7 6 5 4 3 2 0 ppm
- 1 L b oy e
3% .00 4.18 12.42 21.00
7.73 7.81 4.84 35.26
0 43f ¥
N ERE
WOH N\ g

Solvent: cdcl3
Asbjent temperature
File: 081400-001-06-C
Mercury-40088 “a4iBnar*

4.470
4.846

~79.677
—a. 551
/-28.532
25,782
T 7,829

\—75 528
/-18.272

—86.587

T
180 1860

'H and “C NMR spectra of 9 (CDCls)
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Solvent: cdci3

1ent tempereturs
File: 081400-001-07-H
Mercury-40088 “a4ifiner’

OH

‘\\\o H

OoTBS

—
—

T T T T T T T T T
10 9 8 7 8 5 3 2 1 -0 ppm
. w A o W e
3.19 7.04 3.19 12.98 20.90
3rn LN 7.60 37.44
OH
atent tengan ~OH
Mercury-40088 “e41Sowr” \ !
OTBS T
4
il ¥ ]
g y K & i F o
e H] L T 83
T 8 £ g ¢ 3
H i
: '] [
| ’ IJ l J JL |
LS A AR AR I A
180 160 140 120 100 80 60 40 20 0 pom

'H and “C NMR spectra of 10 (CDCl3)
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Solvent: cdcl3
Asbient temperaturs
Marcury-40088 “‘a4iSner®

OBz

\\\\0 H

OTBS

|

£-0.108
=)

J id e
T T — —r T — —T r—r T T ——r —— -
] [:] 7 6 5 4 3 2 1 -0 ppm
L B o e e e B o
5.6 s.02 7.3 EX] 11.38 18.20
2.97 3.04 3.08 6.56 2.8
OBz
ﬁ ‘\\\OH
iz
Solvent: cacl3 &
Amoient tamperaturs 'OTBS
Mercury-40088 “adiSomr
53 ,, g
LR R F ]
S | e z H
8 5 g
e
8 5
g r : |E .
Y 2 £ a
= 7 I
E f
B A e A A BT e B A B S ARNARERS RS SS: T T T
200 180 160 140 120 100 80 B0 40 20 ppm

'H and “C NMR spectra of 11 (CDCl3)
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Solvent: cdcl3
Asoient tsmpersture
Mercury-40088 "adiSner*

1.33%

0.911

<

081400~001~08-C
yuy

Date Acquired: Mer 23 2004
Pulse Sequence: B2pul

Solvent: cdcl3d

Asbient temperature
File: 081400-001-08~C
Mercury-40088 *adiSnmr®

Pulse 45.0 degress
Acg. tims 1.000 sec

Width 25000.0 Hz

368 repetitions

OBSEAVE C13, 1005444065 MHz
DECOUPLE H1, 399.8584821 MHz
Power 40 08

cantinugusly on

WALTZ-16 modulated

DATA ING

Line b@adening 1.0 Hz

FT s1ze 58538

Total tfpe 3 hr, 2 min. 18 sec

118.749
B83.395
77.362
044
76.725
—60

———a8.890

37.243

—28.827
—_— e 27.028

26.043

—_— ~19.500
——18.416

4.349
4,680

ppw

LN L B B B e e T T T
140 130 120 110 100 80 80 70 60

'H and "*C NMR spectra of the listed compound (CDCls)
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Solvent: coecl3
Ambient tempereture
Mercury-40088  “g41Somr®

[o3.410
T
i 208

.

?é
'

Solvent: cdel3
Aspient tempersturs
Hercury-40088 “s41Snec*

119.045

78.783

1 T T
3 2 1
—— e i
4.853 5.3¢ 20.43
7.4 38.88

——50.830
—————-38.036
29,010
/-19.577

T
180 160

LA e e o

'H and "*C NMR spectra of the listed compound (CDCls)
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Solvent: cdcl3d
Amoient temperature
Mercury-40088 “adiSner*

]

1.538
{30

—
9 8 7 6 5 2 1 ppm
b b L ey
5.98 5.00 6.6¢ 5.78 20.02
6.01  4.96 6.6t  18.88.23
2 .
Solvent: cdcid ;
Amoient tamperature e 2
Mercury-40088  *a4iSnmr® 8o a3 2 T 8
R 8 B 5
R H
[ g
g2 r
~ &
-
g 2 t
\ . )
T e e B Em s aa o S L B i e o e | e T T T T
180 160 140 120 100 80 60 40 20 ppm

'H and *C NMR spectra of 12-syn (CDCl3)
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Salvent: cecld
Asbient tempersturs
Wercury-40088 “séilner®

Solvent: cacld
‘tospersture
Mercury-40088  “adiSnar®

8 7 6 5 4 3 2
o e
8.10 6.34 6.83
8.50 85.51 5.8

77.370
%:7.0!!
78.740
—T73.04L

—100.841
~70.303
981
——s2.202
—] .880

x
———8. 102

—10.210

'H and “C NMR spectra of 12-anti (CDCl;)
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OBz il

Solvent: cdel3
Amoient temperature

R e WOTBS

OTBS

T T S T T T g T T T T T
] 8 7 6 4 3 2 1 -0 ppm
oy B B — - - E Eha b
3.94 4.2 4.80 2.50 7.58  2t.82
2.0 2.08 2.t0 2.54 21.08 25.32
0Bz i 2544
g8 2 1583
Solvent: cdel3 “\\OTBS 'JH 8 § °
Amoient tempersture e T
Morcury-40088 *adiSom® T
no
g3
OTBS 45
2 - = 3
3 @ 8 i
~38
T idce
-7 -
H 2 =
L3 3 Y
g
e AR S na s o o e e o AAAARE S Raa s e e s T AR SRS S R e R R s e
200 180 160 140 120 100 80 60 40 20 0 ppm

'H and “C NMR spectra of 13 (CDCl3)
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OB 38
2 =
P
Solvent: coci3
Bueeiptafi gl tt A0 ~OTBS
OH
L -
[/ J
J LA k UUL__
e — T - — -
10 9 8 7 6 5 4 2 0 ppm
- St B e e e = L
8.73 B.1t 7.04 3.88 R.w
2.8 3.11 3.70 11.8%0 18.22
OBz
43 \\\\OTBS
28
Solvent: cdcl3 ))‘
Amblent temperature o OH
Mercury-40088 “adiSame ‘s a E
B2 8 3 :
4 2
Ly} N4 1 8 e
§ 8RS x N
I g
o
3 4
4 M
§
3 g
T s
8
T [
- _ A
e T T T T T A T T v
200 180 160 140 120 100 80 60 40 20 0 ppm

'H and “C NMR spectra of 14 (CDCl3)
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OBz
Solvent: cdcld
Amzient temperasture

Marcury-40088 ‘s3ignmr® o‘i' \OTB S

u T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
et L ] e Ce Lty o L —

5.85 B8.24 3.3 3.72 3.83 32.18
3.02 an 6.14 2.7 11.48 18.14

Date Acquired: Oct 23 2005
Pulss Ssquence: s2pul
Solvent: cdeld

Ambisnt tespersture
Mercury-40088 *a3inac"

/~129.916
————-128.703
—85.860

33442
—_82.001
TTTTT60.674
—35.529
1.985
-2.213

\-18.224

60 40 20 o ppm

'H and "*C NMR spectra of 15-syn (CDCl3)
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315
.188
150

G

Solvent: cdcld
Ambient temperature

ooyt N = OTBS

T T T T - T T —T T T T T T
9 8 7 6 4 3 2 1 -0 ppm
G B e Es v e o
5.68 5.99 3.54 2.9 7.34 31.84
2.90 3.5 3.18 3.67 11.28 18.20
0B4434~036~26~C '
the minor isomer for the silylic alcohol directed epoxidatio 9
repurified by calusn . '§ ﬁ " §
Date Acquired: Sep 5 2006 8
Pulse Sequence: a2pul [N

Solvent: cdeld
Awoient tewpursture
Mercury-40088 ‘adiSamc*

128

Pulse 48.0 degress

Acq. tise 1.000 mec

Width 28000.0 Hz

686 repetitions
OBSERVE C13. 100.5444085 Mz

75.755
75.281

cont inuovely on

WALTZ-18 modulsted

DATA PROCESSING

Lina brosdening 1.0 Hz

FT ize 60536

Total time 227 hr, 42 min, 32 !-c

|

——60.281
——%7.041
———33.588
/18.796

)
3
i
H
]
a
]
/133121

1.857

77.385
77.066

Y e
—————65.655

'H and “C NMR spectra of 15-anti (CDCls)
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Date Acguires: Oct 28 2008
Pulss Sequence: s2pul
Solvent: cocld

Ambient temperature

File: 0B3417-012-02
Mercury-40088 *adiSner"

Spencer Knapp and Younong Yu, “Synthesis of the Oxygenated Pactamycin Core”

.143

Date Acquires: Oct 28 2008
Pulse Sequance: sapul
Solvent: cdcl3

Ambient tewperaturs

File: 083417-012-02-C
Mercury-40088 “adiSnmr

Pulse 43.0 degress

454 repatitions
OBSERVE C13, 100.5097149 Wiz
DECOUPLE  H1, 400.1198831 MHz
Power 38 o8

continuoualy on

WALTZ-18 modulated
DATA PROCEBSING

Line ning 1.0 Hz
FT aize

Totel MT 2 hr. 53 min, 21 sec

;{m-

167.318

——160.118

X
\\:ﬂs.m
128.763

133.713

iy
RE

i

]
Cd
3

084
'—/-“,-Az,qu

——2.854
2.022
2.821

18.858

'H and “C NMR spectra of 16 (CDCls)

S-42
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Deta Acuired: Nov 30 2008
Pules Sequence: s2pul
Solvant: dmea _
Ambient temperature /S\/N |
Mercury-40088  *ad1Samr’ o

(el e]

NO,

i L

—7 —r T T T T
9 8 7 6 ] 4 3

byt
21.180.13 23.28
10.934.38

Date Acquired: Nav 30 2005 gﬁgi
o Acquired: Nov
Pulse !:QU.’\I:IZ s2pul ] tj a
Solvent: dweo 5-N=I
Amoient temperature 7N
Hercury-40088 “s41Snar* NOZO (o]
3
23:%]
E X :
3 s :
3 8
i8 1N
2 8
PR .
2 T E]
3 7 :
" B OPPTUPUIRTRRIPU . .

L (LIS A0 B S S 0 N et o B N A e L 2 R e e e e B B | T T T T

180 160 140 120 100 80 60 40 20 ppm

'H and “C NMR spectra of [N-(2-
nitrophenylsulfonyl)imino]phenyliodinane (DMSO-dj)
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o}
Solvent: cdcl3 >_0\/0Bz
An_lmtumr-tur- =~
Nareury-40068. rattznmrt 5N OTBS
A =
NO,
o
4A_JUJ( [
e T ] : Sem—
10 9 a 7 6 5 4 3 2 i 0 ppm
e e b L ey B e — w w Wiy
2.713 8. 5.89 3.37 3.34 29.47 8.54
3.33 s5.88 6.3 3.3 10.26 8.9
o}
yo\/oaz

128.374

129.221
77.370
77.286
77.054
76.733

5
‘\\' :

S~

N

Sclvent: cdcld
Awpient tempsrature o
Fila: 083417-013-08-c

Mercury-40088  *adiSnar®

Pulse 45.0 degrees ﬁ
Acq. time 1.000 mac €
Width 25000.0 Mz T
2048 repstitions

124,488

OBSERVE C13, 100.5444065 Mz
DECOUPLE M1, 2399.8884821 Miz
Power 40 a8

continuously o

79.806

WALTZ-18 modulated
DATA ING
Line broadening 1.0 Hz

FT aize S 2
Totel 30 hr, 21 min, 48 sec g j 4

! |

I ‘,J_,)M_Jﬁj

YT L0 N B B A L L 0 R B AL S R B B B B AL | RO B B L B S B B R igsansnnany!

200 180 160 140 120 100 80 60 40 20 [} ppa

———87.578
———53.843
—58.012
———a1.864
—_——18.325
————2. 478
3820

'H and “C NMR spectra of 17 (CDCl3)
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(o]
Solvent: cacl13 >_OF/OBZ
i Ry Ny ¥ oras
Mercury-40088 “adiBnmr" A X
NOZO o
OTf

Solvent: cdcl3 NO
Asbient temperature
File: 083417-014-07-C OTf

)
Oy,
o//"(
r°
¥
5
.
e
w
(7]
77.382
77.256
77.054
76.839

[E

p 1 { r“ﬁ o j yoob
l LU o

ol “H:'l L] l

180 160 140 120 100 80 60 40 20 0 ppm

'H and “C NMR spectra of 21 (CDCl3)
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1.754

_0.163
0.142

‘ o,
>_0\/OBZ
Solvent: cacl3 _N OTBS
Ambient temperaturs S N
File: 0B3417-015-07 7N
Mercury-40088 ‘adiSomr® [o o]
NO,
Relax. dalav 1.000 asc
EtO

iy LUM !

b
}

T T e e[ — :
g 7 6 5] 4 3 2 1 ppm
By L G e W o - oy w
2.30 7.3% 2.22 2.03 2.69 2.78 8.33 26.21
2.98 2.83 5.07 2.12 5.41 5.15 9.09 13.45
o
>_o\/OBZ
5N ~OTBS PEEEh
e frele s
I
NO, )
#
H 3 o
ﬂ:::: t:::rlturl EtO
Mercury-40088 “adisnmr® ]
g8
g9 §:5
33858 g T833
‘3 83 ]
LERET] 8 it 8 85
ITI2 5 ~
1 8 3=
n 3
i § *
8 T T
T . it e AR SRS SRS RAAALRARAN) T
180 160 140 120 100 80 60 40 20 o ppm

'H and “C NMR spectra of 22 (CDCls)
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Solvent: cdcld

Ambient tempersturs
File: 0B3417-015-16
Mercury-40088 “a41Bner*

T 1 T T T T T T T T I | T M
10 9 8 7 6 5 4 3 2 1 -0 ppm
e L Lty G o Ea B w L e
2.54 7.94 3.89 2.80 2.98 8.31 30.39 7.42
3.03 2.88 5.5 2.47 an 9.48 7.82
(o)
OBz
o
'?_ OTBS 4
Date Acquired: Jen & 2006 //S\\ X ":"Lj
Pulse Sequence: 82pul Jdo \
NO,
o i2
g8 d
T ] 5
52‘.‘-3! 3 § i %
g0 55 ‘
Ty 5 ]’ 7 y
33 3 3 15
3 H : 8 [ ¢ ]
| ! —”' I T j
. | " J“ﬂ J L H i ll ]
VS ot it ettt ittt e T T
200 180 160 140 120 100 80 60 40 20 [} ppm

'H and “C NMR spectra of 2 (CDCls)
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084434-001-01

LDA reduction of the ke
Rf=0.5 in 16K E/H
guick column: 8%

Data Acquired: Jul 7 2
Pulse Sequence: s2pul

Solvent: cdcl3
Amoisnt temperature
File: 084434-001-01
Mercury-40088  “a4iSnmr

Aelax. delsy 1.000 sec
Pulas 45.0 degress
Acg. time 1.000 sec
Nidth 5998.8 Az
32 repetitians

Hi, 39985812
DATA PROCESSING
Pesol. snhancement -0.
FT size 15384
Total time g min,

6 sec

tone

008

80 MHz

o Hz

OH

]

32,
—1.600
1.305
1,289

0B4434-001-01~C
yuy

Date Acquired: Jul 7 20
Pulse Sequance: s2pul

Solvent: cocl3d

Ambient temperature
Fila; 084434-001-01-c
Mercury-40088 “a41Snmr®

Pulse 45.0 degrees
Acq. time 1.000 sec
Width 25000.0 Kz
560 repetitions
OBSERVE Ci3,
DECOUPLE  H1,
Fower 40 o8
cant inuously on
NALTZ-16 modulated
DATA PROCESSING

Line brosdsning 1.0 Hz
FT size 88538

Total time 11 hr, 23 min,

06

100.5444065 MHZ
399.8594821 MHz

17 sec

148,184

124.053

OH

77.378
76.748

———67.308

e
33.77

~32.341
T 31,508
————23.545
T-22.248

"

L B e

200 180

T T T T

160

A B 2 o 2 e

140 120

R B e e

100

T T

80

T

60

ML L e e S e

40 20

T T

ppm

'H and "°C NMR spectra of 1-(1-hydroxyethyl)cyclopentene (CDCls)
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Solvent: cdcid

Amoient tempersture
Fila: 084732-003-08 H,N
Mercury-40088  “a3tsnnr 2
P
Relax. delsy 1.000 sec
Pulse 45.0 degrees o \
Acq. time 1.000 sec ~

width 5988.8 Hz

32 repetitions

DOBSERVE M1, 309.8681280 Mrz
DATA PROCESSING

Resol. snhancesent -0.0 Hz
FT size 15384

Total time O min, O sec

084792-003-08-C
the grimary carbamste

Date Acquired: Dec 8 2006
Pulse Sequence: s2pul o]

084782-003-09-C
y-40088 *a3tgomr®

18.477

23.302

(o)
70.241
32.415
\-31.908

125.968

Pulse 45.0 degrees
Acq. time 1.000 sec

Width 25000.0 Hz

328 repetitians

OBSERVE (13, 100.5444065 MHz
DECOUPLE M1, 389.8594821 MHz

3
E
]
3
a
&
143.875
76.767

continuously on

WALTZ-46 modulated

DATA PRECESSING

Line broadening 1.0 Hz

FT size 55536

Totel time 227 nf, 42 min, 32 sec

77.405

156517

T T T T T T LA LA L L L U OO SN0 e e €

180 160 140 120 100 B8O 60 40 20 ppm

'H and “C NMR spectra of 24 (CDCls)
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084792-001-02
Rh-chemistry
the ist eluent, 30SEtOAc/Hexanes

Date Acquired: Nov 4 2008
Fulse Sequence: s2pul

Solvent: cdcld
Amoient temparature
File: 084782-001-02
Mercury-40088 *a3iganmr*

Felsx. delsy 1.000 sec «
Pulse 45.0 deg
Aca. time 1.000 sec
Width 5998.8 Hz

32 repetitions

OBSERVE  Hi, 399.8381280 MHz
DATA PROCESSING

Fesol. snhancement -0.0 Hz
FT size 16384

Total time 1 min, 6 sec

25 (less polar isomer)

1.470
1455

084792-001-02-C
Rb-chemsstry
the ist mluant, 30XEtDAc/Hexanes

Date Acquired: Nov 4 2006
Pulss Sequence: s2pul
Solvent: cdcl3

Anbiant tempsrature
File: 084792-001~02-C
Mercury-40088 “a319omr

Pulse 45.0 degrees
Aca. time 1,000 sec v
Width 25000.0 Hz

50000 repstitions

OBSERVE C13, 100.5444085 MHz
DECOUPLE W1, 3898534821 Mrz
Power 40 08

cantinuously on

WALTZ-18 wodulated

DATA PROCEBSING

Line broadening 1.0 Hz

F

T Bize 65536
Total time 17 hr. 4 min, 48 sec

166. 307

|

25 (less polar isomer)

OQ(
o
74,567

4
77.382
77.268
77063
76.752

——19.928

17.413

2,
€
PE— )

26466

————50.833

———51.128

T T

200 180

Ty

160

Ty

140

T
120

LI B i o T T

40 20 ]

T T T

100 80 60

'H and "*C NMR spectra of 25 (less polar), CDCl;
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084792-004-01
An-chemistry, 2nd eluent
30% EtOAC/Hexanes colu

Date Acquired: Nov 3 2006
Pulse Seguence: s2pul

Solvent: cocl3
Ambient temperature
File: 084782-001-01
Mercury-40088  *a3igamr

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.00 sec

Width 5998.8 Hz

32 repstitions

OBSERVE  H1i, 400.1441092 MHz
DATA PROCESSING

FT size 16384

Tatal time t min, 6 sec

1.483
~3.467

o
25 (more polar isomer)

084792-001-01-C
Rh-chemistry \
the 2nd eluent, 30XEtOAc/Hexanes
Oats Acquired: Nov 3 2008

Pulse Sequence: s20ul

Solvent: cdcld

Ambient tempersturs

Fils: 084782-001-01-C
Mercury-40088 *a3ignmr”

Pulse 45.0 degress
Acq. time 1.000 sec

Widtn 28000.0 Hz

30000 repetitions

OBSERVE C13, 100.5444065 MMz
OECOUPLE  Hi, 389 8804821 Mriz
Fower 40 dB

continuously on

WALTZ-18 mogulsted

oaTA

Lina brosgening 1.0 Hz

FT size 65536

Total time 10 h 14 min, 56 sec

7.382
7.971

z
7
66.752

220

o
25 (more polar isomer)

74.52

————53.381
———p7.794

/—20.081

—19.470

) | .

—r 7T

180 160

LI B o e o

120

—

100 BO 60 40 20

LA L B e T LA L S e L S e e Bt

ppm

'H and "*C NMR spectra of 25 (more polar), CDCl;
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084792-006-26
S.M.: the mixture of the 2 aziridines

LiBr, LICI04, acetans, rt. overnight N 218

the ist mejor product (product from the ist aziridine \\\\ ol

repurification with 30% Calumn R N )
Br

Oate Acquired: Dec 3 2006 HN

Pulse Seguence: s2oul o

Solvant: cdclld
Ambisnt temperature
File: 084792-006-26 [e]
Mercury-40088 “a31gnmr" N

26 (less polar isomer)
Relax. delay 1.000 sac
Pulse 45.0 degress

32 repetitions

QBSERVE  H1, 4001441082 Mz
DATA PROCESSING

FT size 16384

Total time 1 min, 6 sec

T — — 7 — 7 | - ——
10 9 8 7 [ 5 4 3 2 1 ppm
L e L
7.07 7.50
7.31 26.10 25.50

084792-006-26~C
repurified Br-opening of the ist aziridine

Date Acquirec: Dec 3 2006
Pulse Sequence: s2pul

Solvent: cdc1d N -

Amdiant temperature Br ;g s

File: 084792-008-26-C HN Ax
I

Mercury-40088 ‘a3tgome” %0
Pulse 45.0 degre

=
37

Aca. time 1.000 s o

Width 26000.0 Hz

18.870
16.624

v,
76,744
995
/—35.192
\-34.729

100000000 rapst itions 26 (less polar isomer)
OBSERVE C13, 100.5444065 Mz
DECOUPLE M1, 380 83584821 MHz
Power 40 dB

continucusly on

WALTZ~16 modulated

DATA ING

Line broagsning 1.0 Hz

FT size 63836

Total time 34138 hr, S8 min, B sec

150, 424
\-72.682

T - T T T T T T T LI R e b LISLE S S i B Ll B B i e e

180 160 140 120 100 80 60 40

L5 on 2 B

20 Soppm

'H and "*C NMR spectra of 26 (less polar), CDCl;
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084792-001-16

LiBr, LiC104, acetons

S.M.*: the more polar aziridine
column: 40% E/H

Date Acquired: Nov 27 2006
Pulse Sequence: 82oul

Solvant: cdcld

Ambient temosrature
File: 0B4792-001-16
Mercury-40088 “a3igamr®

Relax. delay 1.000 sec
Pulse 45.0 degress

Acg. time 1.000 sec

Width 5996.8 Mz

32 rapetitions

OBSERVE  Hi, 399.8561280 Mz
DATA PROCESSING

Rasol. snhancement -0.0 Hz
FT s1ze 36384

Total time 1 min, 6 sec

Br W

o

26 (more polar isomer)

Spencer Knapp and Younong Yu, “Synthesis of the Oxygenated Pactamycin Core”

_—1.583
_Ci,a:z
1.417

084792-001-16-¢
0% E/M

Date Acquired: Nov 27 2006
Pulse Sequence: s2oul

Salvent: COC13

AnDient temperature
File: 084792-004-16-C
Marcury-40088 “*a3ignmr*

Pulse 45.0 degress

Acq. time 1.000 sec

width 25000.0 Hr

51439 rapetitians

OBSERYE C13, 100.5444065 Mz
DECOUPLE Hi, 300.8H04B21 Mhz
Power 40 d8

cant inuously on

WALTZ-16 modulated
DATA
Line brosdsning 1.0 Hz
FT size 65836
Total time 327 hr, 53 min, 58 wec

PROCESSING

157,960

" |

-

Br

[0}
26 (more polar isomer)

78.717

Ll

71,638

———59.679

26.76

33.250

—~19.40¢

———29.167
——-17.906

Ty

200

T T

180 160

T

140

T

T T

120

100

T

60

20

'H and "*C NMR spectra of 26 (more polar), CDCl;
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084792-039-26
the lst isomer of -OAc-opnened aziridine

40% EtOAc/Hexanes column \\\
S
W N
Date Acquired: Dec 20 2006 AcO
Pulse Sequence: s2pul HN o |
o |

27 (less polar isomer)

- P P
|
| | J |
| I
J b ] N/
i
\\ J HJ\ I\
I \ | PR S NN
T T T T T T — T — T T —T
9 8 7 6 5 4 3 2 1 ppm
L JE - Lt g
6.26 5.81 21.72
5.72 39.94 20.56
084792-039-26-C
the 1st isomer of -OAc-opened aziridine
40% EtOAc/Hexanes column S
&
Date Acquired: Dec 20 2006 AcO‘\\\ N
Pulse Sequence: s2pul
o]
[e]
27 (less polar isomer)
I
®
gERg <8
an [
25877 g3 &7
N 5 8
] I3
i 3
[ N
4 S
H
e 2
£
a b1 |
H « |
®
i |
!
|
|
|
|
| | l
. | I : : " R | ,
h Wy e " y ’
e S AR L e e RS IR NN B e S I I I RO
180 160 140 120 100 80 60 40 20 ppm

'H and "*C NMR spectra of 27 (less polar), CDCl;
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084434-156-36
Rh-scale-up, higher temp, longer reaction time
the more polar product

N
Date Acquired: Oct 30 2006 Aco™
Pulse Sequence: s2pul

[e]
27 (more polar isomer)

/

WAL

\
5
o R

AR
—
B
—

9 8 7 6 4 3 2 1 ppm
6.28 5.68 18.5230.03
5.70 6.60.36  19.84
084434-156-36-C
Rh-scale-up, higher temp, longer reaction time
tha more polar product
8 AW
Date Acquired: Oct 30 2006 ACO\\
Pulse Sequence: s2pul
o]
[e]
27 (more polar isomer)
s 3
2 0 o
8Ny
e~
8]
o ©
EERE
: "3
s AR g
| P S

70.033

170.188
159.079

L B Ly B I L I I L B R R

LB e e B ey i TN TR B B L B L L

200 180 160 140 120 100 80 60 40 20 ] ppm

'H and "*C NMR spectra of 27 (more polar), CDCl;
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ORTEP view of 12 (two molecules in unit cell)
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