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tert-butyl ((18,2R)-1-hydroxy-1-(1-methyl-1H-indol-3-yl)but-3-en-2-

yl)(4-methoxybenzyl)carbamate (2.24n): According to the Method B

general procedure at 0 °C with aldehyde addition rate of 0.05 mL/h for 24 h,

a crude mixture of >99/1 2.24n/aldehyde reduction was obtained and purified

by silica gel chromatography (eluent: 0 — 10% EtOAc in CH2Cl) to provide

106.9 mg (98%) of 2.24n as a single diastereomer as a 86:14 mixture of
enantiomers. The stereochemistry was assigned by analogy to that of 2.24b. Ry = 0.45 (5%
EtOAc/CH2Cly). 'THNMR (CDCls, 55 °C, 600 MHz) &: 7.23 (s, 1H), 7.11 — 7.20 (m, 2H), 7.04 —
7.10 (m, 2H), 6.80 — 6.93 (m, 3H), 6.66 — 6.77 (m, 1H), 6.17 (ddd, J = 16.63 Hz, 10.76 Hz, 6.65
Hz, 1H), 5.30 — 5.40 (m, 1H), 5.22 — 5.30 (m, 1H), 5.18 (d, J = 10.71 Hz, 1H), 4.94 (d, J = 17.02
Hz, 1H), 4.68 (d, J = 13.24 Hz, 1H), 3.9 — 4.05 (m, 2H), 3.8 (s, 3H), 3.71 (s, 3H), 1.52 (s, 2.24h)
ppm. BCNMR (151 MHz, CDCl5): § 159.1, 156.7, 137.0, 131.5, 130.4, 129.2, 127.0, 125.9, 121.3,
119.0, 118.7, 117.1, 114.01, 109.1, 80.8, 70.9, 67.8, 55.3, 52.7, 32.7, 28.5 ppm. HRMS (DART)
m/z caled for Ca6H32N204 [M]: 436.2362; Found [M]": 436.2362.

Chiral HPLC analysis (Chiralpak IC-3 x 250 mm, 1.0 mL/min, 90:10 heptane:isopropanol, 1. =
190 nm) tg = 23.3 min (minor), 29.2 min (major):

Racemic 2.24n:

2.24n from Cu(OAc)2/W12 reaction:
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tert-butyl ((1S,2R)-1-(benzo[b]thiophen-3-yl)-1-hydroxybut-3-en-2-yl)(4-
methoxybenzyl)carbamate (2.240): According to the Method B general
procedure at 0 °C with aldehyde addition rate of 0.05 mL/h for 24 h, a crude
mixture of 74/26 2.240/aldehyde reduction was obtained and purified by silica
2.240 gel chromatography (eluent: 0 — 10% EtOAc in CH2Cl) to provide 76.9 mg
(70%) of 2.240 as a single diastereomer as a 96:4 mixture of enantiomers. The
stereochemistry was assigned by analogy to that of 2.24b. Ry= 0.62 (5% EtOAc/CH,Cl,). 'HNMR
(CDCls, 55 °C, 600 MHz) &: 7.80 (d, J = 7.97 Hz, 1H), 7.48 (s, 1H), 7.22 — 7.26 (m, 1H), 7.12 —
7.20 (m, 2H), 7.00 — 7.07 (m, 1H), 6.85 — 6.95 (m, 2H), 6.70 — 6.80 (m, 1H), 6.14 (ddd, J = 17.41
Hz,J =10.88 Hz, J = 7.26 Hz, 1H), 5.75 — 5.85 (m, 1H), 5.24 (s, 1H), 5.19 (d, J = 5.18 Hz, 1H),
4.85 (d, J =4.84 Hz, 1H), 4.76 (d, J = 13.06 Hz, 1H), 3.74 — 3.90 (m, 5H), 1.55 (s, 2.24h) ppm.
B3C NMR (151 MHz, CDCls): & 159.2, 156.9, 140.7, 136.8, 130.6, 130.2, 129.3, 123.9, 123.8,
123.7,122.8,121.5,117.8, 114.2, 114.0, 81.3, 72.3, 67.0, 55.3, 52.8, 29.7, 28.5, 28.4 ppm. HRMS
(DART) m/z calcd for C2sH2oNO4S [M]": 439.1817; Found [M]": 439.1818.

Chiral HPLC analysis (Chiralpak IC-3 x 250 mm, 1.0 mL/min, 90:10 heptane:isopropanol, 1. =
190 nm) tg = 8.0 min (minor), 10.5 min (major):

Racemic 2.240:

Ret. Time Areal Height Conc.
7.980 48.930 137796 48.930
10.669 51.070 115533 51.070
100.000 253329 100.000

2.240 from Cu(OAc)2/W3 reaction:

Ret. Time Areall Height Conc.
7774 31.016 15618 3.016
10.489 56.984 325853 56.584
100.000 345512 100.000
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PMB. _Boc tert-butyl ((3R,4S5)-4-hydroxynon-1-en-3-yl)(4-
N methoxybenzyl)carbamate (2.24p): According to the Method B general
W/\Et procedure at 40 °C for 26 h, a crude mixture of 65/35 2.24p/aldehyde
OH reduction was obtained and purified by silica gel chromatography (eluent: 0

2.24p — 10% EtOAc in CH2Cly) to provide 60.4 mg (64%) of 2.24p as a single

diastereomer as a 87:13 mixture of enantiomers. The stereochemistry was assigned by analogy to
that of 2.24b. Ry= 0.32 (5% EtOAc/CHCl,). 'HNMR (CDCls, 55 °C, 600 MHz) &: 7.16 (d, J =
6.22 Hz, 2H), 6.84 (d, J = 9.33 Hz, 2H), 6.1 — 6.25 (m 1H), 5.22 (d, J = 10.89 Hz, 1H), 5.10 (d, J
=17.89 Hz, 1H), 4.54 —4.65 (m, 1H), 4.35 - 4.53 (m, 1H), 4.00 —4.15 (m, 1H), 3.81 (s, 1H), 3.79
(s, 3H), 3.00 — 3.10 (m, 1H), 1.46 (s, 2.24h), 1.01 — 1.39 (m, 5H), 0.70 — 1.00 (m, 3H), 0.20 — 0.37
(m, 2H) ppm. 3C NMR (151 MHz, CDCl3): § 158/9, 132.4, 130.5, 128.9, 118.2, 113.8, 80.7, 78.9,
67.42, 55.3, 52.1, 32.1, 29.7, 28.47, 15.53, 14.13, 3.6, 1.8 ppm. HRMS (DART) m/z calcd for

C2oH3sNO4 [M]*: 377.2566; Found [M]*: 377.2562.

Chiral HPLC analysis (Chiralpak IC-3 x 250 mm, 1.0 mL/min, 95:5 heptane:isopropanol, 1. = 220
nm) tr = 49.2 min (minor), 57.5 min (major):

Racemic 2.24p:
B S S — S ————" i
Ret. Time Area™. Height Conc. |
43716 43116 44367 0.000
57458 50884 52658 0.000
100.000 97020 0.000
2.24p from Cu(OAc)2/W12 reaction:
inee] - o
— = g — 4
Ret. Time Area’ | Height Conc.
50.710 12.668 3299 0.000
57.885 87.312 27955 0.000
100.000 31253 0.000
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PMB. .Boc

A

OH
2.24q

tert-butyl ((18,2R)-1-cyclopropyl-1-hydroxybut-3-en-2-yl)(4-
methoxybenzyl)carbamate (2.24q): According to the Method B general
procedure, a crude mixture of 78/22 2.24q/aldehyde reduction was obtained and
purified by silica gel chromatography (eluent: 0 — 10% EtOAc in CH2Cl,) to
provide 64.2 mg (74%) of 2.24q as a single diastereomer as a 87:13 mixture of

enantiomers. The stereochemistry was assigned by analogy to that of 2.24b. Ry = 0.43 (5%
EtOAc/CH,Clz). 'THNMR (CDCl3, 55 °C, 600 MHz) &: 7.15 (d, J =7.43 Hz, 2H), 6.83 (d, J = 8.67
Hz, 2H), 6.10 — 6.25 (m, 1H), 5.21 (d, J = 9.84 Hz, 1H), 5.10 (d, J = 17.53 Hz, 1H), 4.40 — 4.65
(m, 2H), 4.00 — 4.16 (m, 1H), 3.81 (s, 1H), 3.79 (s, 3H), 2.92 — 3.10 (m, 1H), 1.45 (s, 1H), 0.73 —
0.89 (m, 1H), 0.40 — 0.53 (m, 1H), 0.20 — 0.35 (m, 2H) ppm. *C NMR (151 MHz, CDCl3): §
157.1, 154.6, 130.6, 128.7, 127.4, 127.2, 116.3, 111.9, 78.8, 77.1, 65.5, 53.5, 50.26, 26.6, 13.7,
13.2, 1.77, 0.01 ppm. HRMS (DART) m/z calcd for C20H30NO4 [M+H]": 348.2175; Found [M +

H]": 348.2177.

Chiral HPLC analysis (Chiralpak IC-3 x 250 mm, 1.0 mL/min, 90:10 heptane:isopropanol, 1. =
220 nm) tr = 19.7 min (minor), 33.1 min (major):

Racemic 2.24q:

2.24q from Cu(OAc)2/W12 reaction:

'.E’-.'c”m T —
L _ . S S S T SRR R e i S
Ret. Time Area’ Height Conc.
19.360 22611 26737 22,611
24218 27719 31121 27719
27.268 26.982 23658 26.982
32 544 22 687 17570 22 687
100.000 59127 100.000
= =
Ret. Time Area™ Height Conc.
19.710 13.254 15756 0.000
33.145 86.746 65561 0.000
100.000 81317 0.000
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PMB. _Boc tert-butyl ((3R,45)-4-hydroxy-5-methylhex-1-en-3-yl)(4-
N . methoxybenzyl)carbamate (2.24r): According to the Method B general
Wpr procedure, a crude mixture of 80/20 2.24r/aldehyde reduction was obtained and
OH  purified by silica gel chromatography (eluent: 0 — 10% EtOAc in CH2Cl) to
2.24r provide 66.4 mg (76%) of 2.24r as a single diastereomer as a 90:10 mixture of
enantiomers. The stereochemistry was assigned by analogy to that of 2.24b. Ry = 0.42 (5%
EtOAc/CH2Clz). 'THNMR (CDCls, 55 °C, 600 MHz) 6: 7.16 (d, J = 7.71 Hz, 2H), 6.84 (d, J = 8.19
Hz, 2H), 6.00 — 6.18 (m, 1H), 5.19 (d, J = 10.60 Hz, 1H), 5.03 (d, J = 17.35 Hz, 1H), 4.40 — 4.50
(m, 2H), 4.10 — 4.26 (m, 1H), 3.80 (s, 4H), 3.40 — 3.50 (m, 1H), 1.54 — 1.63 (m, 1H), 1.46 (s,
2.24h), 0.85 (s, 3H), 0.71 (s, 3H) ppm. *C NMR (151 MHz, CDCls): § 158.9, 124.1, 128.9, 114.0,
113.8, 80.7, 55.3, 55.2, 29.7, 28.5, 28.4, 28.0, 22.7, 19.3, 14.1 ppm. HRMS (DART) m/z calcd for
C20H3:NO4 [M+H]": 350.2331; Found [M+H]": 350.2330.

Chiral HPLC analysis (Chiralpak AD-3 x 250 mm, 1.0 mL/min, 95:5 heptane:isopropanol, 1 =
190 nm) tr = 15.6 min (minor), 17.6 min (major):

Racemic 2.24r:

==
Ret_ Time Area’ Height Conc.
15518 50933 51286 50933
17.568 43.067 &3107 49.067
100.000 160393 100.000
2.24r from Cu(OAc)2/W12 reaction:
T s
Ret. Time: AreaZ Height Conc.
15.518 90.219 340043 90.219
17.581 9.781 28226 9.781
100.000 368269 100.000
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PMB., .Boc

OH
2.24s

tert-butyl ((18,2R)-1-cyclohexyl-1-hydroxybut-3-en-2-yl)(4-
methoxybenzyl)carbamate (2.24s): According to the Method B general
procedure, a crude mixture of 65/35 2.24s/aldehyde reduction was obtained and
purified by silica gel chromatography (eluent: 0 — 10% EtOAc in CH2Cl,) to
provide 60.3 mg (62%) of 2.24s as a single diastereomer as a 89:11 mixture of

enantiomers. The stereochemistry was assigned by analogy to that of 2.24b. Ry = 0.53 (5%
EtOAc/CH2Clz). 'THNMR (CDCl3, 55 °C, 600 MHz) &: 7.16 (d, J = 6.96 Hz, 2H, 6.84 (d, J = 8.41
Hz, 2H), 6.00 — 6.15 (m, 1H), 5.20 (d, J = 10.16 Hz, 1H), 5.03 (d, / = 17.70 Hz, 1H), 4.40 — 4.50
(m, 1H), 4.15 — 4.30 (m, 1H), 3.84 (s, 1H), 3.79 (s, 3H), 3.44 — 3.55 (m, 1H), 1.54 — 1.70 (3H),
1,46 (s, 2.24h), 1.34 —1.41 (m, 2H), 1.20 — 1.30 (m, 2H), 1.02 — 1.17 (m, 3H) ppm. >*C NMR (151
MHz, CDCls): 6 183.1, 158.9, 129.1, 129.0, 128.9, 114.0, 113.9, 80.7, 76.5, 55.3, 29.7, 28.5, 28.4,
26.4, 26.3, 26.0, 4.4 ppm. HRMS (DART) m/z caled for C23H3sNOs [M+H]™: 390.2644; Found
[M +H]": 390.2644.

Product 2.24s was benzoylated using BzCl to allow for separation on HPLC.

Chiral HPLC analysis (Chiralpak IC-3 x 250 mm, 1.0 mL/min, 95:5 heptane:isopropanol, 1 = 190
nm) tg = 22.6 min (minor), 26.1 min (major):

Racemic 2.24s-OBz:

2.24s5-OBz from Cu(OAc)2/W12 reaction:

b . /TN
o i S R R S P
Ret. Time |  Area%Z Height Conc.
22,589 50.392 71045 50.392
26114 49.608 73810 49.608
100.000 144855 100.000

:i?i,gg-!ﬁ;, — ———————— — T
i
4 i
. \
= g / N
blx___. Lot et P S SR W ~ G
I ORES" PREE" PanE" DRRE" TEaS" TRASTTEAE" TRAE" DRRE- DRRE" TARE" RS- I Ea" TRAS" Tar
Ret. Time Area™ Height Conc.
22,801 11.303 8013 11.303
26.093 88.697 59661 88.697
100.000 67675 100.000

112



4-((1S,2R)-2-((tert-butoxycarbonyl)(4-
methoxybenzyl)amino)-1-hydroxybut-3-en-1-yl)piperidine-1-
carboxylate (2.24t): According to the Method B general procedure, a crude
mixture of 50/50 2.24t/aldehyde reduction was obtained and purified by
silica gel chromatography (eluent: 0 — 10% EtOAc in CH2Cl,) to provide
57.6 mg (47%) of 2.24t as a single diastereomer as a 95:5 mixture of enantiomers. The
stereochemistry was assigned by analogy to that of 2.24b. R;=0.51 (5% EtOAc/CH>Cl,). 'HNMR
(CDCls, 55 °C, 600 MHz) o: 7.13 (d, J = 8.42 Hz, 2H), 6.84 (d, J = 8.06 Hz, 2H), 6.00 — 6.15 (m,
1H), 5.21 (d, J = 10.25 Hz, 1H), 5.04 (d, J = 16.48 Hz, 1H), 4.45 — 4.55 (m, 1H), 4.06 — 4.20 (m,
1H), 3.85 - 4.06 (m, 2H), 3.78 (s, 3H), 3.73 (s, 1H), 3.45 — 3.55 (m, 1H), 2.4 — 2.6 (m, 2H), 1/46
(s, 2.24h), 1.41 (s, 2.24h) ppm. >*C NMR (151 MHz, CDCls): § 159.0, 156.7, 154.8, 132.1, 130.3,
129.1, 118.5, 113.9, 80.9, 79.2, 63.5, 60.4, 55.3, 51.8, 44.1, 43.1, 43.2, 39.1, 28.5, 14.2 ppm.
HRMS (DART) m/z calcd for C27HazN206 [M+H]™: 491.3121; Found [M + H]": 491.3122.

tert-butyl

PMB., .B
N e NBoc
N

OH
2.24t

Chiral HPLC analysis (Chiralpak IC-3 x 250 mm, 1.0 mL/min, 90:10 heptane:isopropanol, 1. =
190 nm) tr = 21.7 min (minor), 27.4 min (major):

Racemic 2.24t:

}:’ =
I Ret. Time Area Height Conc.
il 21.655 50.070 59452 50.070
il 27442 49.930 43676 45.930
i 100.000 103128 100.000
2.24t from Cu(OAc)2/W12 reaction:
- e
Ret. Time Area’ Height Conc.
21.815 34.568 77610 54.568
27421 5432 4482 5.432
100.000 82091 100.000
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PMB. .Boc tert-butyl ((3R,4S5)-4-hydroxy-5,5-dimethylhex-1-en-3-yl)(4-
WBu methoxybenzyl)carbamate (2.24u): According to the Method A general procedure
at room temperature with aldehyde addition at 0.02 mL/hr for 26 h, a crude mixture
of 60/40 2.24u/aldehyde reduction was obtained and purified by silica gel
chromatography (eluent: 0 — 10% EtOAc in CH2Cl,) to provide 51.8 mg (57%) of
2.24u as a single diastereomer as a >99:1 mixture of enantiomers. The stereochemistry was
assigned by analogy to that of 2.24b. Ry= 0.64 (5% EtOAc/CH,Cl,). 'THNMR (CDCls, 55 °C, 600
MHz) 6: 7.15 (d, J = 7.96 Hz, 2H), 6.84 (d, J = 8.37 Hz, 2H), 6.10 — 6.20 (m, 1H), 5.11 (d, J =
10.50 hz, 1H), 4.92 (d, J = 18.37 Hz, 1H), 4.80 — 4.90 (m, 1H), 5.58 (d, J = 15.75 Hz, 1H), 4.10
(d,J=14.43 (d,J = 14.43 Hz, 1H), 3.79 (s, 3H), 3.65 — 3.75 (m, 1H), 3.42 (s, 1H), 1.47 (s, 2.24h),
0.75 (s, 2.24h) ppm. 3C NMR (151 MHz, CDCls): § 159.0, 156.6, 133.7, 129.2, 116.5, 114.0,
113.9, 82.2, 80.7, 63.1, 55.3, 52.5, 34.9, 28.5, 26.4ppm. HRMS (DART) m/z calcd for C21H33NO4
[M]": 363.2410; Found [M]": 363.2410.

OH
2.24u

Chiral HPLC analysis (Chiralpak IC-3 x 250 mm, 1.0 mL/min, 90:10 heptane:isopropanol, 1. =
220 nm) tr = 9.9 min (minor), 13.0 min (major):

Racemic 2.24u:

Ret. ime | AeaZ |  Height Conc. |
9.863 | 50.193 | 260352 0.000 |
13.002 | 49.807 | 213570 0.000 |

100.000 473922 0.000

2.24u from Cu(OAc)2/W3 reaction:

Area”. | Heigt | Conc. |
59.910 73086 0.000 |
0.090 189 0.000 |
100.000 73275 0.000]
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Reaction Performed on 1.0 mmol scale:

5 mol % Cu(OAc
O i BOC\ 6 mol % \(N-3 & P%O]
SeaREvS e
2\ Me(MeO),SiH (2 equiv) Y ©
o 922 PhMe, -40 °C, 24 h OH
2.23h ’ then NH,F 2.24h

To a 20 mL crimp-cap vial with stir-bar in an Ar-filled glove-box was charged 9.1 mg (0.05
mmol) of Cu(OAc) and 40.2 mg (0.06 mmol) of W3. Toluene (1.0 mL) was then added, and the
mixture was allowed to stir for 10 min. Alleneamide 2.22 (413 mg, 1.5 mmol) was then charged,
sealed with a crimp-cap septum and removed from the glove-box. The reaction was then cooled in
an ice bath, and dimethoxymethylsilane ( 0.25 mL, 2.0 mmol) was then charged by syringe
(caution: dimethoxymethylsilane should be handled in a well-ventilated fume hood because it is
known to cause blindness. Syringes were quenched with 2M NaOH, gas evolution!, prior to
disposal) The mixture was then cooled to — 40 °C and stirred as the Aldehyde (1.0 mmol in 2.0 mL
toluene) is charged to the solution at 0.20 mL/hr. After 24 h, the reaction was quenched by the
addition of 380 mg of NH4F and 4.5 mL of MeOH followed by agitation at rt for 30 min — 1 h. To
the mixture was then charged 15 mL of 5% NaHCO3 followed by extraction with CH2Cl,
(3x10mL). The combined organics were dried with Na;SOy, filtered, and concentrated in vacuo.
An aliquot of the crude mixture was analyzed by "THNMR spectroscopy to determine the dr (>99)
and b/l (>99) ratio. The crude residue was then purified by flash chromatography on silica gel
(gradient, 0 — 10% EtOAc in CH2Cly). The product spot (R = 0.30, 5% EtOAc in CH2Cly) was
then collected and concentrated in vacuo to afford 407 mg (92%) of 2.24h. Enantioselectivity was
determined by chiral HPLC analysis to be 96:4 er.

Allene Synthesis:

PMB\N,Boc KO'Bu PMB\N,Boc
—_—
\% THF l§0§
2.22

To a flame dried round bottom flask with 80 mL of THF was charged tert-butyl (4-
methoxybenzyl)(prop-2-yn-1-yl)carbamate (8.3 g, 30.3 mmol) and then KO*Bu (340 mg, 3.03
mmol). The mixture was then stirred for 30 minutes and quenched with 20 mL of H2O. The mixture
was extracted with EtOAc (3 x 25 mL), dried with MgSOs, decolorized with activated charcoal,
filtered and concentrated in vacuo. The product was purified by silica gel chromatography (eluent:
neat CH2CD) to provide 6.7 g (80%) of the desired product as a yellow oil. Ry=0.90 (Neat CH2CL).
"HNMR (CDCls, 600 MHz) &: 7.11 — 7.24 (m, 2H), 6.86 (d, J = 8.45 Hz, 2H), 5.20 — 5.40 (m, 2H),
4.4 — 4.54 (m, 2H), 3.79 (s, 3H), 1.39 — 1.57 (m, 2.24h) ppm. *C NMR (151 MHz, CDCls): §
201.9, 158.6, 152.9, 129.1, 128.6, 113.63, 100.69, 87.54, 81.22, 55.23, 47.90, 28.29. HRMS
(DART) m/z caled for CisH21NO3 [M]": 275.1521; Found [M + H]": 275.1523.
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Absolute and relative stereochemistry determination for reaction products:

0 o
Triphosgene
PMB.-Bo Anisole | PNH Pyrridine F"V'E"N)Lo CAN HN)LO
X —> . —_— —_—
7 TFA:DCM (1:1) T DCM — ACN:H,0 (3:1) ==
OH 78% OH 85% \)—b 76% \)—b
2.24b sI-3
2.26b 2.27b

Diastereo- and enantioenriched 2.24b was prepared via the general procedure and was converted
to 2.27b by the given 3 step procedure. The absolute rotation of 2.27 matched the literature value.

To a solution of trifluoroacetic acid (0.94 mmol, 0.13 mL) in CH>Cl> (87 nuL) was charged
anisole (0.31 mmol). A solution of 2.24b (0.16 mmol) in CH2Cl> (0.19 mL) was slowly added to
the acid solution. The mixture was stirred for 1 h, taken up in Et;O (10 mL), extracted with 1 N
HCI (3 x 5 mL), and basified with 30% w/v NaOH in brine. NaCl was added to make a sat. solution,
which was extracted with CH2Clz (5 X 5 mL). The organic layer was then dried on MgSO4, filtered,
and concentrated in vacuo to afford 35 mg (78%) of SI-3 as a white solid. 'THNMR (CDCls, 600
MHz) &: 7.25 —7.36 (m, 5H), 7.17 (d, J = 8.35 Hz, 2H), 6.86 ( d, J = 8.35 Hz, 2H), 5.37 (ddd, J
=17.87 Hz, J = 10.77 Hz, J = 8.45 Hz, 1H), 5.22 (dd, J = 10.45 Hz, J = 2.06 Hz, 1H), 5.12 (d, J
=17.42 Hz, 1H), 4.71 (d, J = 4.92 Hz, 1H), 3.81 (s, 3H), 3.79 (d, J = 13.33 Hz, 1H), 3.62 (d, J =
12.20 Hz, 1H), 3.33 (dd, J = 8.12 Hz, 4.70 Hz, 1H) ppm. *C NMR (151 MHz, CDCl3): & 158.7,
140.8, 136.6, 132.0, 129.3, 128.1, 127.5, 126.7, 118.9, 113.9, 74.3, 66.1, 55.3, 50.3 ppm. HRMS
(DART) m/z caled for Ci1sH22NO, [M+H]™: 284.1651; Found [M+H]": 284.1649.

To a solution of SI-3 (20 mg, 0.071 mmol) and Pyridine (11 mg, 0.14 mmol) in CH>Cl,
(1.0 mL) was charged a solution of triphosgene (12 pL, 0.064 mmol) in CH2Cl2 (1.0 mL) at 0 °C.
The mixture was stirred for 24 h at room temperature and quenched with brine (5 mL) and
extracted with CH>Cl (2 x 5 mL). The combined organics were dried with Na,SOg, filtered, and
concentrated in vacuo. The product was purified by silica gel chromatography (eluent: 0 — 10%
EtOAc in CH2ClL) to afford 19 mg (85%) of 2.26b as an oil in 96:4 er. Ry = 0.63 (5%
EtOAc/CH>Clz). 'HNMR (CDCls, 600 MHz) §: 7.27 — 7.37 (m, 3H), 7.16 — 7.25 (m, 4H), 6.87 (d,
J=8.27Hz, 2H), 5.54 (d,J = 8.71 Hz, 1H), 5.00 — 5.16 (m, 3H), 4.83 (d, J = 15.05 Hz, 1H), 4.20
—4.25 (m, 1H), 3.84 (d, J = 14.52 Hz, 1H), 3.81 (s, 3H) ppm. *C NMR (151 MHz, CDCls): &
159.3, 157.8, 135.1, 132.4, 129.9, 128.4, 127.9, 126.2, 125.7, 121.6, 114.1, 78.1, 62.3, 55.3, 45.4
ppm. HRMS (DART) m/z calcd for C19H20NO3 [M+H]": 310.1443; Found [M + H]": 310.1449.

To a solution of 2.26b (30 mg, 0.097 mmol) in 0.5 mL of 4:1 CH3CN:H>O at 0 °C was
added dropwise a solution of ceric ammonium nitrate (130 mg, 0.24 mmol) in 0.3 mL of 2:1
CH3CN:H20 over a period of 5 minutes. The mixture was allowed to warm up to room temperature
and stirred overnight. To the reaction mixture was charged a 10% aqueous NaHCO3 solution (5
mL) and extracted with EtOAc (3 x 5). The combined organics were washed with brine (5 mL)
and dried with Na>SOy, filtered, and concentrated in vacuo. The product was purified by silica gel
chromatography (eluent: 0 — 50% EtOAc in hexanes) to afford 19 mg (95%) of 2.27b as a white
solid. Ry = 0.35 (40% EtOAc/hexanes). [a]p? = + 90.4 (c 0.94, CHCIs), Lit.!3? [a]p = + 100.8 (c
1.68, CHCls3); 'HNMR (CDCls, 600 MHz) &: 7.30 — 7.39 (m, 3H), 7.25 (d, J = 5.25 Hz, 2H), 5.76
(d,J =7.93 Hz, 1H), 5.25 (ddd, J = 17.24 Hz, J = 10.41 Hz, J = 7.43 Hz, 1H), 5.18 (d, J = 17.34
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Hz, 1H), 5.06 (d,J = 10.05 Hz, 1H), 5.03 (brs, 1H), 4.57 (t,J = 7.95 Hz, 1H) ppm. 3C NMR (151
MHz, CDCL): § 158.94, 134.7, 133.7, 128.6, 128.5, 126.2, 118.9, 80.9, 59.6 ppm. HRMS (DART)
m/z caled for CiH12NO, [M+H]™: 189.0868; Found [M+H]": 189.0869.

Chiral HPLC analysis (Chiralcel OJ-3 x 250 mm, 1.0 mL/min, 90:10 heptane:isopropanol, 1. =
190 nm) tr = 17.0 min (minor), 18.2 min (major):

Racemic 2.26b:
e e
.......... I N T N T N ]
| Ret. Time Area” Height Conc.
il 16.972 50.271 64003 50.271
il 18390 43729 55382 49725
| 100.000 119385 100.000

e [T _\;n - Tt - u:
I Ret Time Area’ Height Conc.
il 17.093 3.935 11730 3935
il 18.245 96.065 215872 96.065
il 100.000 227602 100.000
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General procedure for invertive cyclocarbamation:'>*

PMB. _Boc O
N SOcCl, . )J\
\)\/Ar > N O
T THF, 0 °C /
OH = Ar

To solution of the Aminoalcohol (0.250 mmol) in 0.50 mL of THF at 0 °C in a flame dried 2-dram
vial was charged SOCI> (0.18 mL, 2.50 mmol) and stirred overnight. The reaction mixture was
then transferred into a ice water (5 mL) which was basified with 30% ammonia. The mixture was
then extracted with CH,Cl,, washed with water, dried with Na>SOg, filtered, and concentrated in
vacuo. The product was purified by silica gel chromatography.

o (4R,5R)-3-(4-methoxybenzyl)-5-phenyl-4-vinyloxazolidin-2-one
F"\"‘3\Nko (2.28b): According to the general procedure for invertive cyclocarbamation, the
= product was purified by silica gel chromatography (eluent: 0 — 10% EtOAc in
@ CH:Cl,) to provide 76 mg (98%) of 2.8b as an oil as a 94:6 mixture of diasteromers
in 96:4 er for the major diastereomer. Ry = 0.63 (5% EtOAc/CH,Cl). 'THNMR
(CDClI3, 600 MHz) 6: 7.30 — 7.36 (m, 3H), 7.22 — 7.26 (m, 2H), 7.18 (d, J = 8.71 Hz, 2H), 6.82
(d, J =9.30 Hz, 2H), 5.79 (dt, J = 17.12 Hz, J = 9.87 Hz, 1H), 5.40 ( d, J = 10.62 Hz, 1H), 5.18
(d, J =17.42 Hz, 1H), 5.07 (d, J = 5.08 Hz, 1H), 4.78 (d, J = 15.05 Hz, 1H), 3.97 (d, J = 15.05
Hz, 1H), 3.81 (d, J = 8.50 Hz, 1H), 3.78 (s, 3H), ppm. *C NMR (151 MHz, CDCls): § 159.3,
157.5, 137.4, 134.2, 129.9, 128.8, 128.8, 128.7, 127.7, 125.7, 122.3, 114.1, 80.2, 66.4, 55.3, 45.5
ppm. HRMS (DART) m/z calcd for C19oH20NO3 [M+H]": 310.1443; Found [M + H]": 310.1449.

Chiral HPLC analysis (Chiralcel OJ-3 x 250 mm, 1.0 mL/min, 90:10 heptane:isopropanol, 1. =
190 nm) tr = 21.9 min (minor), 23.6 min (major):

Racemic 2.28b: 2.28b from Cu(OAc)2/W3 reaction:

o oy

VVVVVVVV = . - '_._I,“i' —
I Ret_ Time Areal Height Conc. Ret. Time Area® Height Conc.
| 21.508 49.895 267605 49.395 21.853 3729 32730 3729
| 23818 50.105 256996 50.105 23578 96.271 545610 96.271
| 100.000 524601 100.000 100.000 582340 100.000
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