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General Information. All commercial reagents (Aldrich, Alfa-Aesar, Acros Organics,
Fluka) were used without further purification. All solvents were reagent or HPLC grade
(Fisher). Anhydrous tetrahydrofuran (THF), diethyl ether (Et,O), dichloromethane
(CH2Cl,), toluene (PhMe), and benzene were passed through a column of alumina and
used without further drying. All reactions were carried out in flame-dried glassware under
an argon or nitrogen atmosphere unless otherwise noted. Analytical TLC was performed
on E. Merck silica gel 60 F254 plates and visualized by UV fluorescence quenching and
KMnQO, staining. Preparative thin-layer chromatography (PTLC) separations were
performed on E. Merck silica gel 60 F254 plates (1 mm). Flash column chromatography
was performed on E. Merck silica gel 60 (40-63 pm). Yields refer to chromatographically
and spectroscopically pure compounds. 'H NMR and "C NMR spectra were recorded
on a Bruker Avance DRX-500 MHz or DRX-600 MHz at ambient temperature unless
otherwise stated. Chemical shifts are reported in parts per million relative to residual
solvent CDCl; ('H, 7.26 ppm, *C, 77.16 ppm) or DMSO-ds (*H, 2.50 ppm, *C, 39.52
ppm). Multiplicities are reported as follows: s = singlet, d = doublet, dd = doublet of
doublets, t = triplet, td = triplet of doublets, tt = triplet of triplets, m = multiplet, g = quartet,
app. = apparent, br. s = broad singlet. Diastereomeric ratio (dr) was determined by 'H
NMR analysis. High-resolution mass spectral analyses were performed by the MSKCC
core facility staff.

Abbreviations. DMF = N,N-dimethylformamide, DMSO = dimethylsulfoxide, TFA =
trifluoroacetic acid, DPPA = diphenylphosphoryl azide, DIBAL-H = diisobutylaluminum
hydride, HFIP= 1,1,3,3-hexafluoro-2-propanol, TBS = tert-butyldimethylsilyl, Boc= tert-
butoxycarbonyl, DMAP = 4-dimethylaminopyridine, KHMDS = potassium
bis(trimethylsilyl)amide, pTSA = para-toluenesulfonic acid
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To a -78°C solution of S1 (46.90 g, 253.2 mmol) in anhydrous Et,O (135 mL) was added
DIBAL-H (1.56 M in anhydrous PhMe, 187 mL, 291 mmol) by cannula over a period of
~30 minutes. The reaction was stirred for 3 hours at -78°C, then 4 hours at room
temperature. The reaction was recooled to -78°C, and acidic MeOH (350 mg pTSA
dissolved in 350 mL) was carefully added. The resulting mixture was stirred at room
temperature overnight and concentrated. Saturated aq. Na/K tartrate (400 mL) was
added, and stirred for 3 hours until the mixture became turbid. The aqueous phase was
extracted with ether (3 x 250 mL), the combined organic layers washed with brine (300
mL), dried over MgSO, and concentrated. The resulting crude hemiaminal was dissolved
in CH.CI, (900 mL) and cooled in an ice bath. Allyltrimethylsilane (65 mL, 409 mmol)
was added followed by BF3Et,O (28 mL, 227 mmol) dropwise over 10 minutes. The
reaction was stirred a further 15 minutes at 0°C and 10 minutes at room temperature. 1M
ag. K,CO3 (600 mL) was added, and the organic layer was separated. The aqueous
phase was further extracted with CH,Cl, (2 x 300 mL), the combined organic layers
washed with brine (5600 mL), dried over MgSQO, and concentrated. Purification by silica
gel chromatography (10:1 Hexane/EtOAc - 1:1 Hexane/EtOAc> 100% EtOAc)
afforded $2 (30.0 g, 142 mmol, 56% yield) as a colorless oil and 83 (18.29 g, 32% vyield,
1.2:1 dr) as a low-melting solid. Both S2 and S3 react productively in the next steps.

S2 was in spectroscopic agreement as reported in the literature.

Synthesis of S2 and S3:

S3:

R=0.05 (silica gel, 2:1 Hexane/EtOAc). '"H NMR (600 MHz, CDCl;) & 5.02 — 4.22 (m,
2H), 3.75 — 3.35 (m, 6H), 2.32 — 1.92 (m, 5H), 1.85- 1.69 (m, 3H), 1.54 — 1.27 (m, 4H),
1.27 — 1.10 (m, 2H), 0.95-0.80 (m, 2H), 0.08 (s, 18H). ®*C NMR (150 MHz, CDCl;) &
153.5, 152.9, 76.3, 74.9, 56.8, 52.4, 46.7, 46.5, 36.8, 33.8, 33.5, 33.4, 24.6, 23.1, 23.0,
22.9,-0.7, -0.9. IR (neat): cm™ 2948, 2894, 1688, 1251, 843. HRMS (ESI, m/z) calcd for
C11H22NO,Si [M+H]" 228.1420, found 228.1411.

Synthesis of S4:

S2



To a 0°C solution of S2 (23.21 g, 109.8 mmol) in CH,Cl, (75 mL) was added Et;SiH (18
mL, 113 mmol) followed by careful addition of TFA (75 mL, 980 mmol) in small portions.
The reaction was stirred for 1.5 hours, and concentrated to yield the corresponding
amine TFA salt. The crude salt was then dissolved in CH,Cl, (211 mL) and cooled to
0°C. NEt; (60 mL, 430 mmol) was carefully added followed by 4-dimethylaminopyridine
(670 mg, 5.5 mmol). Acryloyl chloride (11.5 mL, 142 mmol) was added dropwise over
about 10 minutes, and the reaction was stirred for 2 hours. 1N HCI (200 mL) was then
added, and the aqgeous phase was extracted with CH,Cl, (3 x 150 mL). The combined
organic layers were washed with brine, dried over MgSO, and concentrated. Silica gel
chromatography (9:1 Hexane/EtOAc - 1:1 Hexane/EtOAc - 100% EtOAc) afforded S4
as a light yellow oil (13.51 g, 74% vyield over 2 steps), which matched previously reported
spectroscopic data.?

Synthesis of 15:

S84 (11.72 g, 70.9 mmol) was dissolved in CH,CI, (1.4 L). The reaction was purged by
bubbling N, through the solution for 20 minutes, at which point Grubbs’ 2" Generation
catalyst (700 mg, .83 mmol, 1.17 mol%) was added. The reaction was stirred overnight
(12 hours) under an atmosphere of N, at room temperature and was concentrated. Silica
gel chromatography (1:1 CH,CI/Et; O > 1:1 CH,CI,/EtOAc -> 20:1 CH,Cl,/MeOH)
afforded 15 as a light brown oil (9.42 g, 96% vyield). 15 matched previously reported
spectroscopic data.?
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lodide S-5:

To a solution of 15 (9.42 g, 68.7 mmol) in CCl, (335 mL) and pyridine (335 mL) was
added solid I, (53.0 g, 210 mmol). The resulting mixture was heated at 60°C for 20 hours
under an atmosphere of N,. The reaction was cooled to room temperature and sat. aq.
Na,S,0; (600 mL) was added followed by 1N HCI (200 mL). The organic layer was
separated, and the aqueous phase extracted with EtOAc (3 x 300 mL). The combined
organic layers were washed with brine (2 x 350 mL), dried over MgSO, and
concentrated. Purification by silica gel chromatography (1:1 EtOAc/Hexane > 2:1
EtOAc/Hexane) yielded iodide S-5 as a white solid (7.76 g, 43% yield). Rs = 0.59 (silica
gel, 1:1 CH,CI,/Et,0)

S-5: "H NMR (500 MHz, CDCls) 5 7.18 (dd, J = 7.0, 2.3 Hz, 1H), 3.79 (m, 1H), 3.67 (m,
1H), 3.55 (m, 1H), 2.44 (ddd, J = 17.1, 6.9, 4.8 Hz, 1H), 2.33 — 2.15 (m, 2H), 2.10 (m,
1H), 1.81 (m, 1H), 1.60 (m, 1H). *C NMR (125 MHz, CDCls) 5 159.1, 146.8, 98.2, 56.9,
45.8, 34.2, 33.6, 23.3. IR (neat): cm™ 3041, 2969, 2941, 2880, 1649, 1429, 1276. HRMS
(ESI, m/z) calcd for CoH1sNOI [M+H]" 263.9885, found 263.9895.
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Ester 16:

Carbon monoxide gas was bubbled from a balloon through a solution of iodide S$-5 (1.80
g, 7.11 mmol) in MeOH (35 mL) and MeCN (180 mL) for 10 minutes. To the resulting
solution was added PdCl,(dppf) CH,CI, (500 mg, 0.61 mmol) followed by NEt; (6.50 mL,
46.6 mmol). Carbon monoxide was then bubbled through the solution for a further 10
minutes, and the mixture was then stirred under a balloon of CO gas at 60°C for 1.5 hr.
The reaction mixture was cooled to room temperature under air and concentrated under
reduced pressure. The residue was washed with sat. ag. NaHCO; (80 mL) and extracted
with CH,CI, (3 x 80 mL). The combined organic layers were washed with brine, dried
over MgSO, and concentrated. Purification by column chromatography (1:1
CH,CI,/EtOAc~> 15:1 CH,CI,/MeOH) yielded ester 16 as a light brown oil that solidifies
upon standing (1.28 g, 93%). The product contains a small amount of an adduct
resulting from Michael addition of MeOH, which was carried forward in the next step. For
characterization purposes, allowing the product mixture to stand briefly in acetic acid
fully converted the mixture into 16. R = 0.20 (silica gel, 1:1 CH,CI,/Et,0).

16: 'H NMR (600 MHz, CDCl3) 8 7.34 (dd, J = 6.8, 2.2 Hz, 1H), 3.83 (s, 3H), 3.74 (m,
1H), 3.66 (m, 1H), 3.52 (ddd, J = 12.1, 10.1, 7.4 Hz, 1H), 2.61 (m, 1H), 2.35 — 2.19 (m,
2H), 2.04 (m, 1H), 1.82 (m, 1H), 1.67 (m, 1H). *C NMR (150 MHz, CDCl;) 5 165.2,
159.9, 145.6, 130.6, 56.2, 52.4, 44.7, 33.6, 30.9, 23.4. IR (neat): cm™' 2968, 2950, 2884,
1739, 1662, 1613, 1445, 1266. HRMS (ESI, m/z) calcd for C1oH14NO3 [M+H]* 196.0974,
found 196.0973.
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Diels-Alder Adduct 18:

To a stirred solution of 16 (4.43 g, 22.73 mmol) in CH,Cl, (225 mL) was added 17 (8.28
g, 45 mmol). Then ZnCl, (1M in Diethyl Ether, 23 mL, 23 mmol) was added in one
portion and the reaction was stirred for 1.5 hours at room temperature. At this time, more
17 was added (1.14 g, 6.2 mmol) and the reaction stirred a further 30 minutes until all
starting material was consumed as determined by TLC analysis. The reaction was
quenched by adding sat. aq. NaHCO3; (250 mL). The layers were separated, and the
aqueous layer was further extracted with CH,Cl, (3 x 100 mL). The combined organic
layers were washed with Brine/sat. NaHCO; (1:1, 200 mL), dried over MgSQ,, and
concentrated under reduced pressure. Silica gel chromatography (1:1 EtOAc/Hexanes
-> 21 EtOAc/Hexanes > 100% EtOAc) afforded Diels-Alder adduct 18 (7.88 g, 91%
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yield) as a light orange oil and as a single diastereomer. Ry= 0.59 (silica gel, 1:1 CH-
2ClL/EL0).

18: "H NMR (500 MHz, CDCl3) & 4.84 (m, 1H), 3.77 (m, 1H), 3.73 (s, 3H), 3.59 (m, 1H),
3.30 (ddd, J = 12.7, 10.0, 3.0 Hz, 1H), 2.86 — 2.66 (m, 2H), 2.61 (ddt, J = 16.8, 4.2, 2.0
Hz, 1H), 2.19 (ddd, J = 17.7, 6.8, 2.0 Hz, 1H), 2.13 — 1.88 (m, 4H), 1.76 (m, 2H), 1.50
(m, 1H), 0.89 (s, 9H), 0.09 (s, 6H). °C NMR (125 MHz, CDCls): & 173.5, 168.3, 148.2,
101.3, 55.1, 53.6, 52.7, 44.6, 33.9, 32.9, 31.9, 29.2, 26.8, 25.8, 22.2, 18.1, -4.3, -4.4. IR
(neat): cm™ 2953, 2934, 2892, 2856, 1730, 1647, 1442, 1247, 1178. HRMS (ESI, m/z)
calcd for CaoHaaNO,Si [M+H]* 380.2257, found 380.2263.
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Ketone 22:

To a stirred solution of Diels-Alder adduct 18 (62 mg, 0.163 mmol) in CH.CI, (2 mL) was
added TFA (50 pL). The solution was stirred for 5 minutes and quenched with sat. aq.
NaHCO; (4 mL). CH,CIl, (~8 mL) was added, and the mixture was directly filtered
through a phase separator and concentrated. Purification by silica gel chromatography
(1:1 EtOAc/CH,CI, > 10:1 CH,CIl,/MeOH) yielded pure ketone 22 as a colorless oil (43
mg, 99% vyield). Ry = 0.22 (1:1 CH,CI,/Et,0)

22:"H NMR (500 MHz, CDCly) 5 3.76 (m, 1H), 3.74 (s, 3H), 3.54 (m, 1H), 3.45 (ddd, J =
12.4, 9.7, 2.4 Hz, 1H), 2.75 (m, 1H), 2.54 (m, 1H), 2.50 — 2.28 (m, 5H), 2.10 (m, 2H),
2.05 (m, 1H), 1.90 (m, 2H), 1.84 (m, 1H), 1.52 (m, 1H). *C NMR (125 MHz, CDCl;) 5
210.5, 173.4, 166.6, 55.0, 53.4, 53.1, 45.4, 42.6, 37.2, 37.1, 33.6, 31.5, 29.4, 22.4. IR
(neat): cm™ 2955, 2887, 1720, 1641, 1269, 1241, 1212. HRMS (ESI, m/z) calcd for
C14H20NO4 [M+H]* 266.1392, found 266.1380.

O O
MeO,C S0, MeO,C
ﬁ
g PhMe, 110°C g
TBSO H H 67%, B0 H H
10:1 isom. ratio 19

Silyl Enol Ether 19:

To a solution of 18 (692 mg, 1.83 mmol) in anhydrous toluene (62 mL) was added silica
gel (40-63 um, oven-dried for 24 hr, 1.89 g). The resulting mixture was stirred vigorously
in a sealed vial at 110°C 14 hours, at which point more silica gel (1.30 g) was added, and
the mixture stirred a further 24 hours. During the course of the reaction, small aliquots
were periodically taken and reaction progress was monitored by 'H NMR. The reaction
was cooled and filtered to remove silica gel, which was washed with copious amounts of
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CH,CI,. Purification by silica gel chromatography (1:1 CH,CI,/Et,0) yielded 19 as a
colorless oil (469 mg, 10:1 ratio of product:starting material, 67% yield). Rf = 0.53 (1:1
CH.CI,/Et,0)

19: '"H NMR (600 MHz, CDCl3) & 4.66 (br s, 1H), 3.70 (s, 3H), 3.69 (m, 1H), 3.39 (m,
1H), 2.96 (m, 1H), 2.58 (m, 1H), 2.12 — 1.87 (m, 5H), 1.82 (m, 2H), 1.72 (m, 1H), 1.52
(m, 1H), 0.90 (s, 9H), 0.10 (s, 3H), 0.08 (s, 3H). *C NMR (150 MHz, CDCl;) 5 174.4,
166.5, 153.0, 105.2, 55.8, 53.0, 52.8, 45.2, 37.1, 33.4, 31.8, 28.4, 26.7, 25.7, 22.5, 18.2,
4.1, -4.2. IR (neat): cm™ 2955, 2933, 2891, 2858, 1731, 1641, 1455, 1248, 1176, 840.
HRMS (ESI, m/z) calcd for CaoHssNO,Si [M+H]* 380.2257, found 380.2249.

O
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19 (51% overall) 20

Enone 20:

To a -78°C stirred solution of 19 (469 mg, 1.23 mmol) in CH,Cl, (22 mL) was added a
solution of PhSeCl (345 mg, 1.81 mmol, dissolved in 2.70 mL CH,CI,) dropwise over ca.
1 minute. The reaction was stirred for 10 minutes at -78°C, then allowed to stir at room
temperature for a further 2 minutes. The reaction was quenched with sat. aq. NaHCO3;
(50 mL), and the aqueous phase was extracted with CH,CI; (3 x 40 mL). The combined
organic layers were washed with brine, dried over MgSQO, and concentrated. The crude
mixture was quickly filtered through a short column of silica gel (1:1 CH,CIl,:Et,0) to
obtain the corresponding crude phenylselenide as a mixture of diastereomers. The
resulting crude phenylselenide was immediately dissolved in CH,Cl, (13 mL), and H,O,
(0.4 mL, 30 wt% in H,O) was added. The mixture was stirred for 15 minutes and
guenched with sat. aq. NaHCO; (20 mL). The aqueous phase was extracted with CH,CI,
(3 x 20 mL), and the combined organic layers were washed with brine, dried over MgSO,
and concentrated. Purification by silica gel chromatography (1:1 CH,CI,/Et,0) yielded
pure enone 20 (168 mg, 51% yield overall) as a crystalline white solid. Ry = 0.35 (silica
gel, 1:1 CH,CI,/Et,0). mp: 114-118°C

20: '"H NMR (600 MHz, CDCls) 5 5.96 (s, 1H), 3.75 (s, 3H), 3.66 (m, 1H), 3.52 (m, 1H),
3.45 (m, 1H), 3.03 (ddd, J = 13.8, 5.4, 2.0 Hz, 1H), 2.93 (ddd, J = 18.1, 13.8, 5.4 Hz,
1H), 2.83 (ddd, J = 12.8, 11.1, 1.7 Hz, 1H), 2.76 (dd, J = 12.8, 3.7 Hz, 1H), 2.51 (m 1H),
2.24 (m, 1H), 2.07 (m, 1H), 1.97 (td, J = 13.9, 5.0 Hz, 1H), 1.85 (m, 1H), 1.63 (m, 1H).
3C NMR (150 MHz, CDCl;) & 198.2, 168.7, 165.5, 156.0, 127.0, 57.7, 53.9, 53.4, 45.9,
38.0, 35.0, 33.8, 30.4, 22.4. IR (neat): cm™ 2977, 2958, 2926, 2887, 1739, 1653, 1628,
1441, 1344, 1223, 1166. HRMS (ESI, m/z) calcd for C14H1sNO4 [M+H]" 264.1236, found
264.12486.
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Indole 23:

To a stirred solution of ketone 22 (111 mg, 0.42 mmol) in AcOH (0.84 mL) was added
phenylhydrazine hydrochloride (79 mg, 0.55 mmol). The mixture was heated at 90°C
under N, for 3 hours, at which point the reaction was concentrated under reduced
pressure. Purification by silica gel chromatography (1:1 CH,ClL/Et,O > 20:1
CH,CIl,/MeOH) afforded indole 23 as a light orange foam (96 mg, 67% yield). The other
potential regioisomer was not observed in the reaction mixture. Ry = 0.22 (1:1
CH.CI,/Et,0)

23: "H NMR (600 MHz, CDCl3) 5 7.94 (br s, 1H), 7.51 (d, J = 7.9 Hz, 1H), 7.32 (d, J = 7.9
Hz, 1H), 7.15 (t, J = 7.9 Hz, 1H), 7.08 (t, J = 7.9 Hz, 1H), 3.79 (s, 3H), 3.79 (m, 1H), 3.66
(dt, J = 12.8, 8.6 Hz, 1H), 3.34 (m, 1H), 2.98 (m, 1H), 2.86 (ddd, J = 12.5, 4.3, 2.3 Hz,
1H), 2.81 (dt, J = 13.2, 3.5 Hz, 1H), 2.75 — 2.60 (m, 2H), 2.23 (id, J = 12.5, 5.9 Hz, 1H),
2.08 (m, 1H), 1.90 (m, 2H), 1.55 (m, 2H). *C NMR (150 MHz, CDCl) & 174.4, 167.0,
136.2, 135.8, 126.4, 121.5, 119.6, 118.6, 111.0, 108.3, 55.3, 55.0, 52.9, 45.5, 36.5, 33.2,
30.3, 29.1, 22.3, 20.3. IR (neat): cm™ 3259, 2969m 2952, 2883, 1734, 1674, 1624, 1459,
1330, 1252. HRMS (ESI, m/z) calcd for CaoH23N»03 [M+H]* 339.1709, found 339.1715.

S}

F
TBSO DMSO/THF (2:1) ON
0°C-rt

47%, 2.2:1 dr

Nitroarene S-6:

A stirred solution of Diels-Alder adduct 18 (6.45 g, 17.01 mmol) in DMSO (34 mL) and
THF (17 mL) was cooled in an ice bath for 10 minutes, until the mixture became a
partially-frozen slurry. To the rapidly stirring mixture was added solid o-
nitrophenyliodonium fluoride 24 (7.33 g, 21.26 mmol) in one portion.® The resulting dark
brown mixture was stirred for 2 minutes, at which time the ice bath was removed and the
mixture stirred at room temperature for a further 20 minutes. Water (250 mL) was added,
and the mixture was extracted with EtOAc (4 x 150 mL). The combined organic layers
were washed with brine (100 mL), dried over MgSO, and concentrated. Silica gel
chromatography (1:1 CH,ClI,:Et,0O) afforded a 2.2:1 diastereomeric mixture of nitroarene
S-6 (3.090 g, 47% yield) as a light yellow foam. For characterization purposes, the
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diastereomers can be easily separated by preparative TLC using a 1:1 CH.CI,;:Et,O
eluent system.

Nitroarene $-6, major diastereomer: R = 0.50 (silica gel, 1:1 CH,CI,/Et,0)

$-6: 'H NMR (600 MHz, CDCl,) 5 8.08 (dd, J = 8.3, 1.4 Hz, 1H), 7.62 (td, J = 7.6, 1.4 Hz,
1H), 7.45 (ddd, J = 8.3, 7.6, 1.4 Hz, 1H), 7.39 (dd, J = 7.6, 1.4 Hz, 1H), 4.30 (m, 1H),
3.88 (m, 1H), 3.76 (s, 3H), 3.68 (m, 1H), 3.55 (ddd, J = 12.7, 9.9, 2.6 Hz, 1H), 3.26 (dd, J
=12.7, 4.7 Hz, 1H), 2.99 (m, 1H), 2.76 (t, J = 13.4 Hz, 1H), 2.70 — 2.54 (m, 2H), 2.21 —
2.03 (m, 2H), 2.03 — 1.88 (m, 2H), 1.83 (m, 1H), 1.54 (m, 1H). *C NMR (150 MHz,
CDCly) 5 206.1, 173.0, 165.4, 149.0, 133.8, 132.9, 129.8, 128.4, 125.6, 55.6, 55.5, 53.4,
49.4, 45.4, 43.0, 39.6, 35.7, 33.5, 30.4, 22.6. IR (neat): cm™' 2972, 2953, 2884, 1727,
1639, 1521, 1346, 908. HRMS (ESI, m/z) calcd for CaH2sN,06 [M+H]* 387.1556, found
387.1542.

Minor Diastereomer S-6: Ry = 0.43 (silica gel, 1:1 CH,CI,/Et,0)

"H NMR (600 MHz, CDCl3) & 8.03 (dd, J = 8.2, 1.3 Hz, 1H), 7.61 (td, J = 7.6, 1.3 Hz,
1H), 7.52 — 7.37 (m, 2H), 4.32 (br s, 1H), 3.81 (s, 3H), 3.67 (m, 2H), 3.50 (m, 1H), 3.10 —
2.87 (m, 2H), 2.73 (m, 1H), 2.64 (m, 1H), 2.36 (dd, J = 15.9, 3.4 Hz, 1H), 2.20 (dt, J =
11.9, 5.8 Hz, 1H), 2.12 (m, 1H), 2.09 — 1.97 (m, 2H), 1.87 (m, 1H), 1.61 (m, 1H). *C
NMR (151 MHz, CDCls) & 207.67, 173.64, 167.66, 148.34, 134.13, 133.48, 128.66,
125.67, 54.21, 53.22, 52.25, 45.88, 42.58, 34.97, 34.22, 33.90, 31.84, 22.40. °C NMR
(150 MHz, CDCls) & 207.7, 173.7, 167.7, 148.4, 134.1, 133.5, 128.7, 125.7, 54.2, 53.2,
52.2, 45.9, 42.6, 35.0, 34.2, 33.9, 31.8, 22.4. IR (neat): cm™ 2953, 2884, 1727, 1635,
1530, 1350, 912. HRMS (ESI, m/z) calcd for CxH2N»Os [M+H]* 387.1556, found
387.1541.

H,, Pd/C (5 mol%)
Pd(PPh3)4 (1.5 mol%) N
—_— |
EtOAC/AcOH (4:1) N B
then Bnd H H
NaH, BnBr, DMF 25
(94% yield)

MeOZC Q

N-Benzyloxy Indole 25:

To a solution of nitroaryl ketone S-6 (700 mg, 1.81 mmol) in EtOAc (24 mL) and AcOH
(6 mL) was added 10% Pd/C (96 mg, 0.090 mmol) and Pd(PPhs)s (32 mg, 0.028 mmol).
H, was bubbled from a balloon through the reaction mixture for 10 minutes, and the
reaction stirred under 1 atm H, for 8.5 hours. The entire reaction contents were
concentrated under reduced pressure, and the residue was resuspended in DMF (4.9
mL) and cooled to 0°C. NaH (60% in mineral oil, 250 mg, 6.25 mmol) was then added,
and the mixture stirred for 10 minutes. Benzyl bromide (0.35 mL, 2.95 mmol) was then
added and the reaction was stirred at room temperature for 45 minutes until all starting
material had disappeared by TLC analysis. The mixture was then recooled to 0°C and
carefully quenched with sat. aq. NH,CI (30 mL). The aqueous mixture was extracted with
EtOAc (4 x 25 mL), the combined organic layers washed with brine (2 x 30 mL), dried
over MgSO, and concentrated under reduced pressure. Purification by silica gel
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chromatography (1:1 CH,Cl,:Diethyl Ether) afforded alkylated N-hydroxyindole 25 as a
yellow foam (758 mg, 94% vyield). R; = 0.60 (silica gel, 1:1 CH,CI,/Et,0).

25: '"H NMR (500 MHz, CDCl3) 8 7.46 (d, J = 7.6 Hz, 1H), 7.43 — 7.30 (m, 6H), 7.18 (t, J
= 7.6 Hz, 1H), 7.10 (t, J = 7.6 Hz, 1H), 5.13 (d, J = 10.9 Hz, 1H), 5.10 (d, J = 10.9 Hz,
1H), 3.76 (m, 1H), 3.71 (s, 3H), 3.55 — 3.43 (m, 3H), 3.32 (ddd, J = 12.7, 10.0, 2.9 Hz,
1H), 3.14 (d, J = 15.9 Hz, 1H), 2.90 (m, 1H), 2.49 (m, 1H), 2.28 (dd, J = 17.2, 4.8 Hz,
1H), 2.14 — 1.86 (m, 3H), 1.86 — 1.68 (m, 2H), 1.52 (m, 1H). *C NMR (125 MHz, CDCl,)
5 172.8, 168.5, 135.0, 133.8, 130.8, 130.2, 129.2, 128.8, 123.4, 121.9, 119.9, 118.5,
108.3, 103.2, 79.5, 55.0, 54.8, 52.8, 44.6, 34.1, 32.0, 28.7, 23.7, 23.5, 22.1. IR (neat):
cm™ 3055, 3031, 2952, 2887, 1727, 1638, 1452, 1219, 904. HRMS (ESI, m/z) calcd for
CorH2oN04 [M+H]* 445.2127, found 445.2112.

1. Pb(OAC),,
CH,Cl,/AcOH
—_—

2. K,CO3, MeOH
(73% overall)

Alcohol S-7:

To a room temperature solution of 25 (1.470 g, 3.31 mmol) in CH,Cl, (18 mL) was added
Pb(OAc), (1.830 g, 4.12 mmol) followed by acetic acid (9 mL). The resulting red solution
was stirred at room temperature for 30 minutes and concentrated under reduced
pressure. The residue was washed with 50 mL sat. aq. NaHCO; and extracted into
CH.CI;, (3 x 50 mL). The combined organic layers were washed with brine, dried over
MgSQ,, filtered and concentrated. The crude acetate was then dissolved in anhydrous
MeOH (33 mL) and THF (10 mL). K,CO3; (1.830 g, 13.26 mmol) was added and the
resulting mixture was stirred vigorously for 6.5 hours, at which point all of the acetate
had disappeared by TLC. The mixture was quenched with sat. aq. NH,CI (50 mL), and
extracted with EtOAc (4 x 50 mL). The combined organic layers were washed with brine,
dried over MgSO,4 and concentrated under reduced pressure. Silica gel chromatography
(1:1 CH.CI,/Diethyl Ether) afforded alcohol $-7 as a light yellow foam and as a single
unassigned diastereomer. (1.12 g, 73% overall). R = 0.34 (silica gel, 1:1 CH,CI»/Et,0).

S-7: "H NMR (500 MHz, CDCl3) & 7.52 (d, J = 7.9 Hz, 1H), 7.47 — 7.32 (m, 6H), 7.24 (t, J
= 7.4 Hz, 1H), 7.13 (t, J = 7.4 Hz, 1H), 5.33 (d, J = 10.4 Hz, 1H), 5.25 (d, J = 10.4 Hz,
1H), 4.42 (t, J = 5.0 Hz, 1H), 3.87 — 3.76 (m, 1H), 3.73 (s, 3H), 3.58 (d, J = 16.2 Hz, 1H),
3.45 (id, J = 12.4, 6.4 Hz, 1H), 3.34 (ddd, J = 12.4, 10.0, 3.0 Hz, 1H), 3.12 (d, J = 16.2
Hz, 1H), 3.02 (ddd, J = 10.0, 5.8, 3.8 Hz, 1H), 2.66 (d, J = 5.0 Hz, 1H), 2.15 — 1.94 (m,
2H), 1.88 — 1.70 (m, 1H), 1.54 (m, 1H). 3C NMR (125 MHz, CDCl3;) 5 173.7, 168.0,
134.9, 134.6, 131.6, 130.1, 129.3, 128.9, 123.3, 122.5, 120.3, 119.6, 108.8, 105.6, 80.0,
64.0, 55.2, 54.1, 52.9, 44.8, 41.0, 33.9, 26.8, 23.9, 22.1. IR (neat): cm™ 3368, 2953,
2888, 1723, 1616, 1465, 1320, 1213, 916. HRMS (ESI, m/z) calcd for CarHagN,Os
[M+H]" 461.2076, found 461.2064.
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Mn02
N | >
, . CH,Cl,, rt
BnO po 1 H 85%
S-7
Ketone 26:

Alcohol $-7 (1.331 g, 2.89 mmol) was dissolved in CH,Cl, (120 mL), and activated MnO,
(oven-dried for 12 hours, 13.30 g, 153 mmol) was added. The mixture was stirred at
room temperature for 18 hours, at which point the reaction contents were filtered through
a pad of celite. The filter cake was further washed with CH,Cl, (~200 mL), and the filtrate
was concentrated to yield ketone 26 (1.130g, 85% yield). as a pale yellow foam, which
did not require any additional purification. R; = 0.67 (1:1 CH,CI./Et,0)

26: '"H NMR (600 MHz, CDCly) & 7.65 (d, J = 8.1 Hz, 1H), 7.56 (m, 2H), 7.48 — 7.36 (m,
3H), 7.33 (ddd, J = 8.2, 7.0, 1.1 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H), 7.12 (ddd, J = 8.1, 7.0,
1.1 Hz, 1H), 5.34 (d, J = 9.6 Hz, 1H), 5.25 (d, J = 9.6 Hz, 1H), 4.25 (d, J = 16.3 Hz, 1H),
3.83 (s, 3H), 3.67 (dt, J = 12.7, 8.8 Hz, 1H), 3.55 (m, 1H), 3.51 — 3.40 (m, 2H), 3.25 (ddd,
J=127,9.8, 2.5 Hz, 1H), 2.99 (dt, J = 13.6, 4.3 Hz, 1H), 2.10 (m, 1H), 2.03 — 1.89 (m,
1H), 1.86 — 1.64 (m, 2H), 1.46 (m, 1H). *C NMR (150 MHz, CDCl;) 5 185.1, 172.8,
165.3, 137.7, 134.5, 130.2, 129.3, 128.8, 128.4, 127.4, 124.5, 121.8, 121.5, 120.8,
110.0, 80.8, 57.0, 56.2, 53.4, 48.4, 45.4, 33.4, 27.1, 26.8, 22.4. IR (neat): cm™ 3036,
3032, 2950, 2880, 1727, 1655, 1445, 1232, 1079. HRMS (ESI, m/z) calcd for
Ca7H27N,0s [M+H]* 459.1920, found 459.1904.

KHMDS
—_—
THF, -70°C

9.5:1 dr

80% vyield

Trans Ketone S-8:

To a -70°C solution of KHMDS (1M in THF, 4.8 mL, 4.8 mmol) was added a solution of
ketone 26 (1.130 g, 2.47 mmol) in THF (24 mL) dropwise over 10 minutes. The reaction
was stirred for a further 5 minutes, and quenched with sat. aq. NH,Cl (30 mL). The dry
ice/acetone bath was removed, and 20 mL more sat. NH,Cl was added. The mixture
was extracted with EtOAc (4 x 50 mL), the combined organic layers washed with brine (2
x 50 mL), dried over MgSQO, and concentrated under reduced pressure. The compound
was purified by silica gel chromatography (1:1 Hexane/EtOAc > 1:1 CH,CI,/Et,0O) to
afford trans ketone S-8 (907 mg, 80% yield) as a light yellow solid. Rf = 0.54 (1:1
CH.CI,/Et,0)

S-8: 'H NMR (600 MHz, CDCl3) 5 7.64 (d, J = 7.8 Hz, 1H), 7.55 (m, 2H), 7.37 (m, 3H),

7.32 (t, J= 7.8 Hz, 1H), 7.25 (d, J = 7.5 Hz, 1H), 7.14 (t, J = 7.5 Hz, 1H), 5.33 (d, J = 9.6
Hz, 1H), 5.24 (d, J = 9.6 Hz, 1H), 4.24 (d, J = 16.6 Hz, 1H), 3.69 (dt, J = 12.6, 8.8 Hz,

S10



1H), 3.54 (s, 3H), 3.52 (m, 1H), 3.13 (d, J = 16.6 Hz, 1H), 3.03 (dd, J = 12.1, 2.6 Hz, 1H),
2.86 (ddd, J = 13.6, 4.4, 2.8 Hz, 1H), 2.31 — 2.09 (m, 2H), 2.04 (m, 1H), 1.87 (m, 1H),
1.62 (m, 1H). C NMR (150 MHz, CDCl;) 5 185.9, 170.3, 164.7, 136.9, 134.5, 130.3,
129.3, 128.7, 127.8, 127.5, 121.8, 121.4, 121.3, 120.8, 110.1, 80.8, 59.5, 57.1, 53.3,
51.9, 45.5, 33.2, 30.9, 25.2, 22.2. IR (neat): cm™ 3069, 3031, 2973, 2952, 2872, 1724,
1681, 1638, 1438, 1205, 1176. HRMS (ESI, m/z) calcd for Co7H27N,05 [M+H]" 459.1920,
found 459.1908.

MeO __O
0] Tebbe Reagent
N
N / THF
BnO O H H

0°C-rt BnO WC H
s-8 77% yield

Olefin 27:

To a 0°C solution of ketone S-8 (855 mg, 1.86 mmol) in THF (25 mL) was added a
solution of Tebbe Reagent (0.5M in PhMe, 13 mL, 6.5 mmol) over a period of about 1
minute. The resulting solution was stirred at room temperature for 30 minutes, recooled
to 0°C and carefully quenched by the slow addition of sat. aq. NaHCO3 (60 mL). The
mixture was extracted with EtOAc (4 x 50 mL), the combined organic layers washed with
brine (2 x 50 mL), dried over MgSO, and concentrated. Purification by silica gel
chromatography (1:1 CH,CI,:Et,0) yielded olefin 27 as a light yellow foamy solid (657
mg, 77% yield). Ry = 0.54 (1:1 CH,CI,/Et,0)

27:'H NMR (600 MHz, CDCl3) 6 7.58 (d, J = 7.9 Hz, 1H), 7.47 — 7.34 (m, 7H), 7.26 (t,
J=7.9 Hz, 1H), 7.14 (t, J = 7.5 Hz, 1H), 5.97 (s, 1H), 5.16 (s, 1H), 4.94 (d, J = 9.7 Hz,
1H), 4.90 (d, J = 9.7 Hz, 1H), 4.01 (d, J = 16.1 Hz, 1H), 3.72 (m, 1H), 3.61 (m, 1H), 3.55
(m, 1H), 3.48 (s, 3H), 3.00 (m, 1H), 2.87 (d, J = 16.1 Hz, 1H), 2.54 — 2.31 (m, 2H), 2.23
(m, 1H), 2.06 (m, 1H), 1.87 (m, 1H), 1.70 (m, 1H). 3C NMR (150 MHz, CDCl3) 6 170.7,
166.9, 135.4, 135.3, 134.3, 130.6, 129.7, 129.2, 128.8, 123.8, 123.2, 120.6, 119.7,
110.9, 109.2, 107.8, 78.3, 59.1, 55.4, 52.6, 45.6, 44.9, 33.6, 29.9, 27.2, 22.4. IR (neat):
cm™ 3066, 3031, 2973, 2955, 2883, 1728, 1680, 1638, 1330, 1205, 735. HRMS (ESI,
m/z) calcd for CagH29N204 [M+H]" 457.2127, found 457.2107.

1. NaOH
2. DPPA, NEt,
% et %
0,
BnO H.C' i 71% overall BnO HoC'  H
Acyl azide 28:

Ester 27 (500 mg, 1.09 mmol) was dissolved in 1,4-Dioxane (10 mL) and MeOH (10
mL). To the resulting solution was added aq. NaOH (820 mg dissolved in 1.25 mL H,0),
and the mixture was heated at 55°C for 18 hours. The reaction mixture was cooled to
room temperature and quenched by the addition of 0.5M HCI (75 mL). The mixture was
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extracted with EtOAc (4 x 50 mL), the combined organic layers washed with brine (2 x
50 mL), dried over MgSO, and concentrated. The crude carboxylic acid was immediately
resuspended in anhydrous toluene (11 mL), and NEt;(0.95 mL) and diphenylphosphoryl
azide (0.95 mL) were added. The mixture was stirred for 45 minutes at room
temperature, and the entire reaction contents were loaded onto a column of silica gel
and purified (1:1 EtOAc/Hexanes > 2:1 EtOAc/Hexanes) to yield acyl azide 28 as a
colorless foam (362 mg, 71% yield overall). R; = 0.70 (silica gel, 1:1 CH,CI,/Et,0).

28: '"H NMR (500 MHz, CDCly) 5 7.58 (d, J = 7.8 Hz, 1H), 7.40 (m, 6H), 7.29 (d, J = 7.2
Hz, 1H), 7.16 (t, J = 7.8 Hz, 1H), 6.03 (s, 1H), 5.22 (s, 1H), 4.98 (d, J = 9.7 Hz, 1H), 4.93
(d, J = 9.7 Hz, 1H), 3.98 (d, J = 16.5 Hz, 1H), 3.71 (m, 1H), 3.64 — 3.48 (m, 2H), 2.99
(dd, J = 11.8, 3.0 Hz, 1H), 2.90 (d, J = 16.5 Hz, 1H), 2.58 — 2.36 (m, 2H), 2.24 (m, 1H),
2.09 (m, 1H), 1.90 (m, 1H), 1.72 (m, 1H). ®C NMR (125 MHz, CDCl;) & 178.3, 165.9,
135.2, 134.6, 134.1, 130.5, 129.6, 129.2, 128.8, 124.0, 122.9, 120.7, 119.6, 110.0,
109.1, 108.4, 78.4, 59.1, 56.3, 45.7, 44.9, 33.4, 30.0, 27.0, 22.3. IR (neat): cm™ 3062,
3037, 2973, 2943, 2891, 2128, 1716, 1628, 1173. HRMS (ESI, m/z) calcd for
C7H26N505 [M+H]* 468.2036, found 468.2029.

T™S \L
N o) 0
3
o) ™S~ on oél\ NH o
/ N— > y N
N
! PhMe, 90°C N
BnO H2C H H Bno Hzc H H
28 29

Carbamate 29:

Acyl azide 28 (362 mg, 0.77 mmol) was dissolved in anhydrous toluene (5.6 mL) and
heated to 90°C for 20 minutes under a nitrogen atmosphere (N, starts visibly bubbling
from reaction mixture within about 1 minute of heating at 90°C). To the resulting formed
isocyanate was added 2-(trimethylsilyl)ethanol (1.4 mL) and the reaction mixture was
heated at 90°C for 9 hours, at which point the entire reaction contents were loaded onto
a column of silica gel and purified (2:1 Hexanes/Acetone > 1:1 Hexanes/Acetone) to
yield carbamate 29 as a light yellow foamy solid (285 mg, 66% vyield). R; = 0.62 (silica
gel, 1:1 CH,CI,/Et,0)

29: '"H NMR (500 MHz, CDCl3) 8 7.51 (d, J = 7.8 Hz, 1H), 7.48 — 7.36 (m, 6H), 7.29 (t, J
= 7.6 Hz, 1H), 7.15 (t, J = 7.8 Hz, 1H), 6.13 (s, 1H), 5.26 (s, 1H), 5.05 (d, J = 9.6 Hz,
1H), 4.98 (d, J = 9.6 Hz, 1H), 4.86 (s, 1H), 3.98 (m, 2H), 3.84 (m, 1H), 3.75 — 3.57 (m,
1H), 3.52 (m, 2H), 3.07 (d, J = 16.5 Hz, 1H), 2.94 (m, 1H), 2.26 (m, 1H), 2.19 — 1.98 (m,
2H), 1.82 (m, 1H), 0.82 (m, 2H), -0.05 (s, 9H). *C NMR (125 MHz, CDCl;) & 167.87,
155.93, 134.98, 134.62, 134.01, 130.24, 129.75, 129.35, 128.86, 124.05, 123.14,
120.82, 119.33, 110.16, 109.07, 106.39, 78.85, 63.10, 59.69, 57.63, 47.23, 45.70, 34.48,
32.76, 25.73, 22.92, 17.47, -1.37. IR (neat): cm™ 3431, 3062, 2952, 2893, 1724, 1641,
1330, 1247, 1226. HRMS (ESI, m/z) calcd for CsHaoN3O4Si [M+H]* 558.2788, found
558.2787.
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TMS

o %

BnO HC  H 80% yield BnO Me
29

Cyclic Carbamate 30:

To a room temperature solution of carbamate 29 (200 mg, 0.34 mmol) in CH,CI, (18 mL)
was added TFA (50 ul, 0.65 mmol), and the mixture was stirred for 30 minutes,
whereupon more TFA (50 uL, 0.65 mmol) was added. After stirring for an additional 45
minutes, sat. aq. NaHCO; (20 mL) was added. The aqueous phase was further extracted
with CH.CI, (3 x 30 mL), the combined organic layers washed with brine, dried over
MgSO, and concentrated. Purification by silica gel chromatography (1:1 CH,CI,/Et,O >
1:1:0.1 CH,CI,/Et,0/MeOH) afforded bicyclic carbamate 30 as a white crystalline solid
(124 mg, 80% yield). m.p.: 220-230°C (decomp.) R¢ = 0.22 (1:1 CH,CI/Et,0).

30: '"H NMR (600 MHz, CDCls) 5 7.56 (m, 2H), 7.52 (d, J = 7.8 Hz, 1H), 7.48 — 7.39 (m,
4H), 7.30 (t, J = 7.8 Hz, 1H), 7.16 (t, J = 7.4 Hz, 1H), 5.48 (s, 1H), 5.22 (d, J = 9.4 Hz,
1H), 5.08 (d, J = 9.4 Hz, 1H), 3.67 (m, 1H), 3.63 — 3.45 (m, 3H), 2.85 (d, J = 16.3 Hz,
1H), 2.46 (m, 1H), 2.34 (m, 1H), 2.26 (m, 1H), 2.10 (m, 4H), 1.88 (m, 1H), 1.61 (m, 1H),
1.49 (m, 1H). ®C NMR (150 MHz, CDCly) 8 167.7, 152.4, 134.7, 134.2, 130.7, 130.0,
129.3, 128.9, 124.4, 122.2, 121.0, 119.5, 109.6, 107.5, 80.2, 75.5, 58.5, 56.8, 45.7, 43.1,
33.8, 33.6, 25.3, 22.6, 20.2. IR (neat): cm'3242, 3054, 2962, 2887, 1702, 1638, 1344,
1068. HRMS (ESI, m/z) calcd for Co7HxsN304 [M+H]* 458.2065, found 458.2080.

1. M63A| CH20|2

% e %

Bho Me BnO Me

Isocyanate 31:

To a 0°C solution of 30 (145 mg, 0.317 mmol) in CH,Cl, (11.5 mL) was added Me;Al
dropwise (2M solution in toluene, 2.90 mL, 5.80 mmol). The reaction was stirred for 1.5
hours at 0°C, and was carefully quenched with sat. ag. NaHCO3 (30 mL). The mixture
was extracted with EtOAc (4 x 40 mL), the combined organic layers washed with brine,
dried over MgSO, and concentrated. The crude amine was then redissolved in CH,CI; (3
mL), and 4-dimethylaminopyridine (48 mg, 0.39 mmol) was added followed by Boc,0
(0.10 mL, 0.43 mmol). The reaction was stirred for 1 hour, and loaded directly onto
preparative TLC plates (100% Hexanes then 1:1 CH,CI,/Et,0) to yield isocyanate 31
(49 mg, 34% yield) as an amorphous white solid. R¢ =0.80 (silica gel, 1:1 CH,CI,/Et,0)
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31: '"H NMR (500 MHz, CDCl3) & 7.65 — 7.41 (m, 6H), 7.25 (d, J = 7.4 Hz, 3H), 7.14 (t, J
= 7.4 Hz, 1H), 5.33 (d, J = 10.1 Hz, 1H), 5.23 (d, J = 10.1 Hz, 1H), 3.78 (dt, J = 12.2, 8.9
Hz, 1H), 3.62 (d, J = 16.1 Hz, 1H), 3.52 — 3.31 (m, 2H), 2.92 (d, J = 16.1 Hz, 1H), 2.28 —
2.14 (m, 2H), 2.07 (m, 1H), 1.92 (dd, J = 12.3, 1.8 Hz, 1H), 1.89 — 1.80 (m, 1H), 1.60 (m
J = 4.1 Hz, 1H), 1.55 (s, 3H), 1.54 (s, 3H). *C NMR (150 MHz, CDCl;) 5 168.3, 137.9,
134.6, 133.8, 129.1, 129.0, 128.8, 126.8, 123.4, 122.4, 120.2, 118.8, 108.7, 102.3, 78.6,
61.8, 59.9, 49.5, 45.5, 35.6, 34.2, 33.5, 28.6, 26.1, 22.4, 21.4. IR (neat): cm™ 2969,
2894, 2234 (sharp), 1649, 1452. HRMS (ESI, m/z) calcd for CpsHaoN:Os [M+H]"
456.2287, found 456.2280.

OMe
0P NH
MeOH Me O
7 N
Me 100°C microwave N
BnO H Me 4 H

84% yield

Carbamate 33:

Isocyanate 31 (61 mg, 0.13 mmol) was suspended in 5 mL anhydrous MeOH and
heated in a Biotage microwave reactor (closed system) at 100°C for 13 hours (the
isocyanate is completely hydrolyzed within minutes by TLC analysis, but reduction to the
free indole requires several hours). The resulting solution was concentrated and purified
by preparative TLC (1:1 CH,CI/Et,O) to yield carbamate 33 as an amorphous white
solid (43 mg, 84%). R= 0.26 (1:1 CH,Cl/Et,0)

33: '"H NMR (500 MHz, CDCly): & 8.15 (s, 1H), 7.48 (d, J = 7.6 Hz, 1H), 7.35 (d, J = 7.6
Hz, 1H), 7.18 (t, J = 7.6 Hz, 1H), 7.12 (t, J = 7.6 Hz, 1H), 4.92 (s, 1H), 3.95 — 3.78 (m
1H), 3.61 — 3.34 (m, 6H), 2.92 (d, J = 15.8 Hz, 1H), 2.25 — 1.99 (m, 6H), 1.97 — 1.70 (m,
2H), 1.40 (s, 3H), 1.34 (s, 3H). ®C NMR (125 MHz, CDCl;): 5 168.8, 156.2, 141.1,
136.6, 127.7, 122.0, 119.8, 118.5, 110.9, 104.2, 60.5, 57.4, 52.1, 50.3, 45.7, 34.8, 34.3,
32.7, 30.3, 24.7, 22.9. IR (neat): cm™ 3424, 3266, 2969, 2869, 1724, 1634, 1502, 1455,
1244, 911. HRMS (ESI, m/z) calcd for CoHy7N305 [M+H]* 382.2131, found 382.2137.

OMe OMe
OéI\NH DIBAL-H 0 NH
Me 0 (1M in PhMe) Me
N —_— N
/ /
N THF N NG
H Me 4 H then aq. KCN H Me 4 H
33 47%, 64% brsm S-9

a-Cyanoamine S-9
In a flame-dried 25mL round bottom flask was dissolved lactam 33 (43 mg, 0.11 mmol)

in THF (1.14 mL). The solution was cooled to -45°C in an acetone/dry ice bath, and
DIBAL-H (1M in PhMe, 1.0 mL, 1.0 mmol) was added dropwise over 1 minute. The

S14



reaction was then stirred for 2 hours, maintaining the reaction bath temperature between
-40°C and -30°C the entire time by periodically adding more dry ice. The reaction was
then allowed to warm to -15°C over 20 minutes, and was quenched with an aqueous
solution of KCN (375 mg dissolved in 1.18 mL H,O). The mixture was stirred for 45
minutes vigorously at room temperature, at which point sat. aq. Na/K tartrate (8 mL) and
sat. NaHCOg3; (2 mL) were added and stirred vigorously until the reaction mixture became
turbid. The mixture was further diluted with 8 mL sat. aq. Na/K tartrate and extracted with
EtOAc (3 x 20 mL), the combined organic layers were washed with brine (15 mL), dried
over MgSQO, and concentrated . Purification by preparative TLC (1:1 Hexane/EtOAc)
afforded $-9 as an amorphous white solid and as a single diastereomer (21 mg, 47%
yield). Further elution of the preparative TLC plate (1:1 CH,CI,/EtOAc) afforded
recovered starting material (7.5 mg, 17% vyield, 64% brsm). R= 0.53 (silica gel, 1:1
Hexane/EtOAc).

$-9: 'H NMR (500 MHz, CDCl3) & 7.79 (br s, 1
7.8 Hz, 1H), 7.15 (t, J = 7.4 Hz, 1H), 7.10 (t, J = 7.4 Hz, 1H), 5.06 (s, 1H), 4.78 (s, 1H),
4.03 (d, J = 16.0 Hz, 1H), 3.51 (s, 3H), 3.04 (d, J = 16.0 Hz, 1H), 3.00 (dt, J = 8.6, 2.7
Hz, 1H), 2.54 (m, 2H), 2.09 (dd, J = 13.0, 3.5 Hz, 1H), 2.01 (m, 2H), 1.89 (m, 1H, 1.81
(m, 1H), 1.52 (m, 1H), 1.39 (s, 3H), 1.32 (s, 3H). *C NMR (125 MHz, CDCl3) 5 155.2,
139.0, 136.4, 127.6, 121.9, 119.6, 118.7, 115.9, 110.6, 105.1, 58.4, 58.2, 56.4, 51.9,
50.9, 46.6, 34.0, 30.7, 30.5, 27.4, 24.9, 21.3. IR (neat): cm™ 3370, 2962, 2880, 2822,
1713, 1512, 1463, 1241, 907. HRMS (ESI, m/z) calcd for CosHsN.Os [M+H]* 393.2291,
found 393.2300.

H), 7.51 (d, J = 7.8 Hz, 1H), 7.31 (d, J =

s
t,
4

OMe OMe

PhI OAc),
HFIP rt

71%

Compound 34:

To a room temperature solution of $-9 (21.0 mg, 0.053 mmol) in 1,1,3,3-hexafluoro-2-
propanol (2 mL) was added PhI(OAc), (23 mg, 0.071 mmol), and the mixture was
allowed to stand for 8 minutes. The reaction mixture was concentrated under reduced
pressure and purified by preparative TLC (1:1 Hexane/EtOAc) to yield 34 (15.0 mg, 71%
yield) as a colorless oil. R= 0.50 (silica gel, 1:1 Hexane/EtOAC).

34: 'H NMR (500 MHz, CDCly) & 7.57 (d, J = 7.7 Hz, 1H), 7.43 (t, J = 7.7 Hz, 1H), 7.39
(d, J = 7.4 Hz, 1H), 7.26 (t, 7.4 Hz, 1 H), 3.83 (s, 1H), 3.80 (s, 3H), 3.05 (td, J = 8.6, 2.9
Hz, 1H), 2.54 (q, J = 8.6 Hz, 1H), 2.42 (m, 1H), 2.19 (d, J = 13.4 Hz, 1H), 2.04 — 1.94 (m
2H), 1.91 (d, J = 13.4 Hz, 1H), 1.90 — 1.73 (m, 3H), 1.68 (m, 1H), 1.59 (m, 1H), 1.45 (s,
3H), 1.09 (s, 3H). C NMR (125 MHz, CDCl;) & 186.2, 153.4, 152.8, 135.6, 131.0,
126.7, 123.0, 121.3, 115.3, 86.0, 63.4, 59.3, 55.9, 55.6, 51.7, 50.8, 39.9, 38.3, 30.3,
27.5, 27.4, 21.5, 21.4. IR (neat): cm™ 2969, 2955, 2869, 2819, 1674, 1580, 1308, 1262,
904. HRMS (ESI, m/z) calcd for CosHasN4O, [M+H]* 391.2134, found 391.21486.
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N
DMF, 60°C N= -
e’ NG
1

74% yield

Aspeverin (1):

A solution of NaS'Bu (50 mg, 0.45 mmol) in anhydrous DMF (1.2 mL) was added to 34
(15.0 mg, 0.038 mmol) in a 10 mL round bottom flask. The stirred mixture was heated to
60°C for 1.5 hours, at which point the reaction was cooled to room temperature and
quenched with sat. aq. NH,CI (5 mL) and brine (5 mL). The mixture was extracted with
EtOAc (3 x 10 mL), the combined organic layers washed with brine (5 mL), dried over
MgSO, and concentrated. Purification by preparative TLC (1:1 Hexane/EtOAc) afforded
1 as a colorless gum (11.1 mg, 74% yield). R¢= 0.38 (silica gel, 1:1 Hexane/EtOAc)

1: '"H NMR (600 MHz, CDCl3) & 7.58 (dd, J = 8.1, 1.0 Hz, 1H), 7.50 — 7.35 (m, 2H), 7.28
(td, J = 7.5, 1.0 Hz, 1H), 6.25 (s, 1H), 3.92 (s, 1H), 3.00 (td, J = 8.8, 2.7 Hz, 1H), 2.55 (g,
J = 8.8 Hz, 2H), 2.50 (m, 1H), 2.47 (d, J = 13.5 Hz, 1H), 2.07 (m, 1H), 2.01 (t, J = 3.2 Hz,
1H), 1.99 (m, 2H), 1.97 — 1.85 (m, 2H), 1.82 (dd, J = 12.5, 3.5 Hz, 1H), 1.50 (m, 1H),
1.49 (s, 3H), 1.25 (s, 3H). ®*C NMR (150 MHz, CDCl;) 5 184.5, 152.8, 151.7, 135.3,
131.2, 127.0, 123.2, 121.5, 113.1, 86.3, 61.5, 58.6, 54.8, 50.7, 49.1, 39.4, 38.2, 30.2,
27.6, 27.3, 22.2, 21.5. IR (neat): cm™ 3406, 3249, 2973, 2933, 2876, 2819, 1713, 1578,
1362, 1083, 800. HRMS (ESI, m/z) calcd for CpHsNsO, [M+H]* 377.1978, found
377.1993.

"H NMR (600 MHz, DMSO-ds) 8 7.59 (s, 1H), 7.55 (m, 2H), 7.47 (t, J = 7.6 Hz, 1H), 7.32
(t, J = 7.4 Hz, 1H), 4.45 (s, 1H), 2.99 (td, J = 8.6, 2.6 Hz, 1H), 2.78 (d, J = 13.5 Hz, 1H),
2.28 (m, 2H), 1.91 (m, 2H), 1.83 (m, 1H), 1.78 (d, J = 13.5 Hz, 1H), 1.75 (m, 1H), 1.64
(dd, J = 12.5, 3.0 Hz, 1H), 1.61 — 1.47 (m, 2H), 1.37 (s, 3H). 1.12 (s, 3H). *C NMR (150
MHz, DMSO- ds) 5 185.5, 152.6, 150.9, 135.9, 130.7, 126.6, 123.2, 120.7, 113.0, 85.3,
60.2, 58.0, 54.0, 49.8, 49.0, 36.3, 30.4, 29.5, 26.9, 26.4, 21.6, 21.1.

References:

1. Dieter, R. K.; Oba, G.; Chandupatla, K. R.; Topping, C. M.; Lu, K.; Watson, R. T.
J. Org. Chem. 2004, 69, 3076-3086.

2. Park, S. H.; Kang, H. J.; Ko, S.; Park, S.; Chang, S. Tetrahedron: Asymmetry.
2001, 72, 2621-2624.

3. o-nitrophenyliodonium fluoride (NPIF, 24) was synthesized according to the
previously reported protocol: lwama, T.; Birman, V. B.; Kozmin, S. A.; Rawal, V.
H. Org. Lett. 1999, 1, 673-676.
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HAME al-3-124-cycliccarbamate
EXENO 10
FROCHO 1
Date_ 20140728
Time 11.18
THSTRUM spact
FROBHD 5 mm PATXO 19F
FULEROG zg
65536
SOLVENT opeid
HS 24
DS 0
Shik 13227.514 Hz
FIDRES 0.201836 Hz
A0 2.4773109 sec
RG 25
] 37.800 us:
DE 9.29 usec
TE 297.2 ¥
ol 1.00000000 sec
D0 1
======== CHANNEL £l =
wuCL
Pl 12.90 usec
PL1 -1.30 dB
PLIW 27.78522110 W
SFOL £00.1345010 MH=
SI 65536
SF 600.1300186 MH=
WO By
ssH ]
LB 0.31 Hz
GB 0
BC 1.00

*levinsoa al-3-124-cycliccarbamate (10 1) CDCI3 _24.0C July_28,2014_11:17:06 Bruker AVIIl 600MHz RRL1326: janggeum zg30 : 1H 7.500 ppm

group Danishefsky

_ProtonBC CDCI3 /opt/users/levinsoa levinsoa 20

@)

N
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TMS

600 MHZ,' CDCl,
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group Danishalsky.
* favingoa al-3-124 -cycliccarbamale—ci3 (10 1) GDCH 24,00 July_20.2019_11:19:47 Bruker AVII 600MH2 ARL1326: [anggeum 2gpgd0 : 13C 110,000 ppm; 1H 4500 ppm *.
_CartioaBC COEN joplusertevinsos lsvinsos 70

o w
— @ w0 oo (o}

4 rd a5 RIRY 3506283 33
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NAME  al-3-124—cycliccarbamate—13

EXPNO 10 O

PROCNO 1

Date_ 20140728

Time 1147

INSTRUM spect

PROBHD 5 mm PATXO 19T O N

PULPROG 2gpgi0 i

™ 1341

SOLVENT  CDC3 S

S 1024 TM

DS 0
SWH 3%062.500 Hz

R Ll W 150 MHz, CDCl3

G 3
DW 12,800 usec ) -’ (
DE 6.00 usec
TE 2972K
Di 110000002 sec
D11 0.03 .

m foRge. S-3, 1.2:1 dr
=====——= CHANNEL f1

NuCi 13C

Pl 12.10 usec

PL1 2,50 dB

PLIW 60.45660782 W
SFO1 150.9194083 MHz

———— CHANNEL f2 =———
CPDPRG2 waltzl6
C2 IH
PCPD2 80.00 usec
PL2 -1.20dB
PLI2 14.65 dB
PL13 13.94dB

PL2W 2715275192 W
PLIZW 0.70601493 W
PLI3W 0.83140743 W
SFO2  600.1327006 MHz

SI

8F 150.9027896 Mz
WDw M

SSB 0

LB 100 Hz

GI 0

PC 140

e I 2 T i ki it inkiail il S | ol i i

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm

Scale: 11.12 ppm/em, 1679 Hzlem
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Current Data Parameters

NAME AlL-iodide

EXPNO 1

FPROCNO 1

F2 - Acquisition Parameters

Date_ 20140728

Time 13.21

INSTRUM spect

PROBHD 5 mm QNP 1H/13

PULPROG zg30

TD 32768 O
SOLVENT €DC13

s 9 |

DS 0 N
SWH 10964.912 Hz

FIDRES 0.334623 Hz I

no 1.4942708 sec

RG 724.1

DW 45.600 usec

DE 6.00 usec

D1 100000000 Bee 500 MHz,*CDCl4
1
- CHANNEL £1 = S-5

NUC1

Pl 14.00

PL1 -1.00
SFO1 500.1340010 MHz
F2 - Processing parameters
81 32768

SF 500.1300136 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB ]

BC 1.00
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KETTERIN R
. group Danishefsky
* townsens al-3-084 (10 1) CDCI3 24.0C May_25,2014_11:15:15 Bruker AVIll 600MHz RRL1326: janggeum zg30 : 1H 7.500 ppm ™.
ProlonBC CDCI3 /opl/users/townsens townsens 12

2 60
2.59

I~ ©
o
oo

224
2.24
2.24
2.23
2.21
2.21
2.05

i

2.04

<
) O
i

2.03
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WMR Anelytical Core Facility

NAME al-3-084
EXPNO 10
PROCNO 1
Date_ 20140525
Time 11.16
INSTRUM spect -
PROBHD 5 mm PATXO 19F
PULPROG zg30
™ 655356 MEOQC
SOLVENT cDCll
N3 24
D3 0
SWH 13227.514 Hz
FIDRES 0.201836 Hz
AQ 2.4773108 sec
RG 322
oW 37800 usec 600 MHz, CDCl3
DE .29 usec
TE 297.2 K
Dl 1.00000000 sec
150 H 16
CHANNEL f1 = ¢
in
12.90 usec
-1.30 dp
27.78522110 W
600.1345010 MHz
65536
600.1300176 MHz
EH
0
0.31 Hz
0
1.00
() cil—=l=l= =] I =1 —l =
T AN S e e S BNLIL IS NN S B BN I A R R A A T | e e e (e i S B | T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppIr
Scale: 0.3553 ppvem, 213.2 Helcri
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group Darlshats)
*lewmsens 1-3-084-C13(10 1) COCID 24.6C May_25.2014_11:17:51 Brukar AV 196630112
“Cirtanac

12

1H S pEm %

223 <t wn o
5 & & g8 ¥ 8% %
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NAME - al-3-084-C13 O

PROCNO 1 MeO-C

Date_ 20140525

Time 1130 ,

INSTRUM spect

PROBHD 5 mm PATXO 19F .

PULPROG zgpg3l

D 13414é &

SOLVENT DCI3

NS$ 1024 150 MHz, CDClq4

DS 1]

SWH 39062.500 Hz 16

FIDRES  (.291198 Hz

AQ 17170932 sec

RG 2050

DW 12.8(H) usec

DE 6.0 usec

TE 2972K

DI 110000002 sec

Dil 0.03(HHHHHD sec

DO 1

======== CHANNEL ]l ========

NUCI 13C

P1 12.10 usec

PL1 2.50 dB

PLIW  60.45660782 W

SFO1  150.9194083 MHz

CPDPRG2  waltzl6

NUC2 1H

PCPD2 80.00 usce

PL2 ~1.20 dB

PLI2 14.65 dB

PL13 13.94 dB

PLZW  27.15275192 W

PLI2W 070601493 W

PLI3W 083140743 W

SFO2  60H.1327006 MHz

1 131072

SF  150.9027804 Mz

WDW EM

0
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters

NAME al-1-187-purified

EXPNO 1

PROCNO 1

F2 - Acqguisition Parameters

Date_ 20131009

Time 16.21

INSTRUM spect

PROBHD 5 mm QNP 1H/13 TBSO
PULPROG zg30

TD 32768

SOLVENT cDC13

NS 24 500 MHz, CDCl3
DS 0

SWH 10964.912 Hz

FIDRES 0.334623 Hz 18
AQ 1.4942708 sec

RG 406.4

Dw 45.600 usac

DE 6.00 usec

TE 297.2 K

D1 1,00000000 sec

TDOD 1

Pl 14.00 usec
PL1 -1.00 dB
SFO1 500.1340010 MHz
F2 - Processing parameters
51 32768

SF 500.1300148 MHz
WDW EM
558 0

LB 0.30 Hz
GB 1]

PC 1.00
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]
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of = * levinsoa al-3-150 (10 1) CDCI3  24.0C July_25,2014_13:16:45 Bruker AVIIl 600MHz RRL1326: janggeum zg30 : TH 7.500 ppm  *,
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NMR Analyrical Core Facility
chefeller Rescarch Laboratories
67th St

. WY 10021
NAME al-3-150
EXPHNO 10
PROCNO 1
Date_ 20140725
Time 13.18 oo
INSTRUM spect
PROBHD 5 mm PATXO 19F
FULFROG zg30
™ 65536
SOLVENT cpel3
juics 24
Ds (i}
SWH 13227 .514 Hz
FIDRES 0.201836 Hz
aQ 2.4773109 sec
RG 228
o 37.800 usec TBSO H H
DE 9.29 usec
TE 297.2 K
Dl 1.00000000 sec
il 1 600 MHz, CDCJ(a
======== CHANNEL fl ========
NuCl 1H
Pl 12.90 usec
PL1 -1.30 ds 19
PLIW 27.78522110 W
SFO1 600.1345010 MHz
51 65536
SF 600.1300173 MHz
WO EM
35B 0
LB 0.31 Hz
cB o
e 1.00

, J ] L ne
.

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppir

Scale: 0.4015 ppmicm, 240.9 Hz/en
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group Danlsheis)
*Iavianca 1-3-150 (11 1) CDC 24,00 July_25,2014 13:10:28 Bkt AN 00 I AL 326: +13C 110,000 ppm; TH
GarhontiG CBOI3 foptiusantavintan fevinioa 20

(o] <t , mof o
[=)] N =
&3 3B 3 282 = opegpoys o3
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NAME al-3-150
EXPNO 11
PROCNO 1
Date_ 20140725
Time 14.08
INSTRUM spect
PROBHD 5mm PATXO 19F ¢

PULPROG zgpe3(
TD 134144
SOLVENT cpCi3
NS 1024

Ds 0
SWH 39062,500 Hz
FIDRES 0.291198 Hz

AQ 1.7170932 sec

RG 2050 TBSO

bw 12.800 usec

DE 6.00 usec

TE 2972K

D1 1.10000002 sec 150 MHz, CDCl3
DIl 003000000 sec

DO 1 19
========CHANNEL fl =====—==

NUC1 13C

Pi 12.10 usec

PL1 2.50 dB

PL1W 60.45660782 W
SFO1 150.9194083 MHz

======== CHANNEL [2 ========
CPDPRG2 waltzl6

NUC2 1H

PCPD2 80.00 usec

PL2 -1.20 dB

PL12 14.65dB

PL13 1394 dB

PL2W 27.15275192 W
PL12W 0.70601493 W
PLI3W 0.83140743 W
SFO2 6{H), 1327006 MHz
S1 131072

SF 150.9027898 Mz
W EM

T A LA RAbaaasant A RS LA RN LA RAN AR T A ) RS AL AAAAS LUALARARAY MARSEEEAL) RARAR | BAARRAAAAS R S RARRAASAA) RARAAARALS LALAL T A RAARAARALY MARSARRSES LASEAELS

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Scal: 10.7 ppmicm, 1614 Hzlem
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NMR Analytical Core Facility
ckefeller Research Laboratories
430 E 67th St

How York, NY 10023
NAME aspeverin-enone-2
EXPNO 10
FROCNO L
Date_ 20140724
Time 17.36
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg30
TD 65536
SOLVENT €ncl3
NS 24
DS 0
SWH 13227.514 Hz
FIDRES 0.201836 Hz
AQ 2.4773109 sec
RG 287
oW 37.800 usec
DE 9.29 usec
TE 287.2 K
Dl 1.00000000 sec
™0 1
CHANNEL f1 =
1H
12.90 usec
-1.30 dB
27.78522110 W
600.1345010 MHz
65536
600.1300182 MHz
EM
o
0.31 Hz
0
1.00

roup Danishefs

.* levinsoa aspeverin—enone-2 (10 1) CDCI3  24.0C Jul _24,2%14_17:36:40 BrI:Jyker AVl 600MHz RRL1326: janggeum zg30 : 1H 7.500 ppm *.

_ProtonBC CDCI3 /opt/users/levinsoa levinsoa 33

©Ww oo
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NN
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=
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600 MHz, CDCla
20 !

P | S J 1 J

=
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NAME aspeverin—cnone-2—cl3
10

EXPNO

PROCNO 1
Date_ 20140724
Time 17.41

INSTRUM  spect
PROBHD 5 mm PATXO 19F

PULPROG zgpg30

TD 44
SOLVENT CbhCI3

NS 1500

DS 0

SWH 39062.500 Hz
FIDRES 0.291198 Hz
AQ 17170932 sec

RG 2050

DW 12.800 usec

DE 6.00 usec

TE 2972 K

D1 1.10000002 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL fl ========
NUCI 13C

Pl 12,10 usec

PL1 2.50dB

PLIW 60.45660782 W
SFO1 1509194083 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H

PCPD2 80.00 usec
PL2 -1.20 dB

PLI12 14.65 dB

PL13 13.94dB
PL2W 27.15275192 W
PLI2W 0.70601493 W
PLI3W 0.83140743 W
SFO2 600.1327006 Miiz
SI 131072

SF 150.9027889 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

o Durraluty
A evinaca sspeerin-enons-2-013 (103) €O 2400 July 292014 173515 Bruker AV 000
“diivonsc T

— 168.67
— 165.63
—— 1565.97

foplusarsevinzon

127.01

150 MHz, CDCl4
20

Uiz ARLIIZS: fin0gaum 79530  13G 118.000 pprm: TH4.500 ppm
lavinzos 33

— = O (3] O D~ oy
o O ;G 0
A B - e = o
WVINW <+ OO o

MMMWW

230 220 210 200

T
190

—
180

170 160 150

| RAARALALL) RAAALLAS] LAALAARARS |

140 130 120 110

S28

100 90 80

| ARAAARAA) REALAAEAE] LAALEALA] LAALEALALY LAREAAALLS

70 60 50 40 30 20

10 0 pPpm

Seala: 10.7 ppmicm, 1614 Helom
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HMR Analyrical Core Facility
Hockefeller Research Laboratories
430 £ E7th St
N York. WY 10021

Current Data Parameters

NAME al-3-149
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140724
Time 16.29
INSTRUM ect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32768
SOLVENT cnel3
nus 17
ns 0
S 10964.912 Hz
FIDRES 0.334623 Hz
D 1.4942708 sec
RG 456.1
oW 45.600 usec
DE 6.00 usec
TE 297.2 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
14.00 usec
-1.00 dB
500.1340010 MHz

F2 - Processing parameters
8

500 MHz, CDCl,
22

e =R o B d s Nl 0 S VoW o B SV
L s B s U £ T A s sl e
O3 00 CFPER 60 €0 00 6 01 0 0n o o o8 e

=St SN

<
=
o

SI 27
SF 500.1300136 MHZ
WDW EM
SSB 1]
LB 0.30 Hz
GB 4]
pC 1.00
J i 1J A
kY
H fih‘zf st f%ﬂf‘rf EH =1 l:f
s e e S | | B I = G = |
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
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125 MHz, CDCls

22

ppm
Scalec 10.08 ppeoiom, 1268 Hefem

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

210 200
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NMR Analytical Core Facility
ckoleller Research Laboralorics
430 E 67th St
Haw York. NY 10021

NAME al-3-030-repur-2
EXEND 10
PROCHNO 1
Date_ 20140728
Time 17.19
TNSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zgil

™D 65536
SOLVENT cpel3

NS 24

Ds 0
SWH 13227.514 Hz
FIDRES 0.201836 Hz
AQ 2.4773109 sec
RG 62

oy 37.800 usec
DE 9.29 usec
TE 297.2 K
D1 1.00000000 sec
TDO i

A group Danishefsky
. levinsoa al-3-030-repur-2 (10 1) CDCI3  24.0C Jug 28,2014_17:19:20 Bruker AVIIl 600MHz RRL1326: janggeum zg30 : 1H 7.600 ppm *.
_ProtonBC CDCI3 Topt/usersflevinsoa levinsoa 20

WU - - PO OOUNMNOVUWUTTNOODOUNTONDIRINSQWDW —COM
RO R R R R R R RS UK o IS RSV oV I SV VI o VI oV B N I oV A VI oV I SN R oV I VI oV I oV IV I oV I SV oV I oV I VI SV R VIR e

—7.94
7.52
7.51
7.33
7.32
7.26
717
7.15
7.14
7.10
7.08
7.07
3.79
3.78
3.69
3.67
3.67

S\ e (PP s

600 MHz, CDCl5
! 23

P 12.90 usec
PL1 -1.30 ae
PL1W 27.78522110 W
SFOl1 600.1345010 MHz
81 65516
8F 600.1300174 MHz
s K]
LB 0.31 Hz
GB 0
o 1.00
) UM kM«—J_
— ol — (= <Ol e e —l =] e ol
L I — T I R - - - - et Rt (I [ S ! ML o L e ) —
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppir

Scale; 0.3902 pprvem, 234.1 Hzien
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i Danishalaky
* Imians l-3-030-mpur—<13 (101) GDCIS 24,06 Juiy 282014 18:264) Bruker AV Socarke
_ CarbonBC EDCI3 foplhusersfievinsoa levin:

L1328 Janageum 29pg0 136 116500 poims 144890 ppm =

8 3 % YB33 8§ T D= I~ WO @
<f I~ © 0 © o0 Ng g $$2$ xg
£ 2 S Hre =2 8Hh < HOOA o
HN
NAME  al-3-030-repur—13
EXPNO 0
PROCNO 1 150 MHz, CDClg
Date 20140728
Time 16.27 23
INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zgpg30 ¢
™ 134144
SOLVENT CDCI3
NS 1024
DS 0
SWH 3%9062.500 Hz
FIDRES 0.291198 Hz
AQ 17170932 sec
RG 2050
DW 12.800 usec
DE 6,00 usee
TE 2972 K
D1 11002 sec
D11 0.03000000 sec
DO 1
======== CHANNEL fl ========
NUCl1 13C
Pl 12.10 usec
PL1 2.50 dB
PLIW 60.45660782 W
SFO1 150.9194083 MHz
i = CHANNEL [2 ========
CPDPRG2 walizl6
NUC2 1H
PCPD2 80.00 usec
PL2 -1.20dB
PL12 14.65dB
PL13 13.94 dB
PL2W 2715275192 W
PL12W 0.70601493 W
PL13W 0.83140743 W
Sroz2 600.1327006 MHz
SI 131072
SF 150.9027900 MHz
WDW EM
SSB 0
LB 1.0 Hz
GB 0
P g 1140 X
| I
o I il PSS SRS B R RS ECER D T i EADARALL] RAREAREAAN PEARACEES] RAD AR ) I DEEL CRARESEAG LG EAER | 2 a2 I il i i itk s [ s o
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S32
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=
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Facility

ckefeller Research ratories
430 E 67th

Mow York. HY 10021
WAME al-Nitroketone-MajorDiast
EXPNO 10
PROCHO 1
Date_ 20140525
Tims 15.51
THSTRUM spect
PROBHD 5 mm PATXO 19F
FULFROG =030

65536

SOLVENT cpel3
HS 24
DS o
SVH 13227.514 Hz
FIDRES 0.201836 Hz
AQ 2.4773109 sec
RG 22
o 37.800 usec
DE 9.29 usec
TE 297.2 K
DL 1.00000000 sec
D0 1

PL1W 27,78522110 W
SFO1 6001345010 MHz
51 65536

SE 600.1300187 MHz
W -}
SEB 0

LB 0.31 Bz
GB

B 1.00

group Danishefsky

.* townsens al-Nitroketone-MajorDiast (10 1) CDCI3 24.0C May_ 25 2014_15:51:20 Bruker AVIll 600MHz RRL1326: janggeum zg30 : 1H 7.500 ppm  *.

7.46
7.46
7.45
7.43
7.43
7.39
7.38

_ProtonBC CDCI3 .foptfusersltownsens townsens 26

© o mm = o
N~k oo 000000
o

367
3.66
3.65

@

AR

Major Diastereomer
600 MHz, CDCly

S-6, Major Diastereomer

0.5 ppm

Scale: 0.5789 ppm/cm, 227.4 Hz/en
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Danishelsky
*lomrsens sl-HitrlztanaMalorDiasi-G13 (10 1) GGIS 240G Way_25,3014 15.53:58 Bruker AVII E00iiiée RRLII2S: snoaum 20pg0 13 110,008 ppm; 1H 4,500 ppms
" GarbonBC COCH fopliiseaiowniens lowmacns 26

o 7] © o o~ 0~
=~ —rOomO- ©
= S 3 o bR cIB3BBZBRIT i
BUOOWEG WO o
8 = e = bt R BUBLITITIOOOD O
NAME  al-Nitroketone-MajorDiast-C13
EXPNO 10 N
PROCNO 1
Date_ 20140525 03 0 2
Time 16.08 )
INSTRUM  spect H H
PROBAD 5 mm PATXO 19F
FULPROG 7 ; :
N Major Diastereomer
SOLVENT  CDCI3
NS o 150 MHz, CDC|3
SWH  30062.500 Hz ; ;
FIDRES  0.291198 Hz 8'6, Major Diastereomer
AQ L7170932 sec
RG 2050
Dw 12.800) usec
DE 6.00 usec
TE 2072K
DI 110000002 sec
DI G.03000000 sec
DD 1
— CHANNELI o
NUC1 13C
PI 1210 usec
PL1 2.50 dBs
PLIW  60.45660782 W
SKO1  150.9194083 MHz
————— CHANNEL P2
CPDPRG2  wallz16
NUC2 1H
PCrD2 80.00 usec
PL2 ~1.204B
PLI2 14.65 dB
PLL3 13.94 4B
PI2W 2715275192 W
PLIZW 070601493 W
PLI3W  0.83140743 W
SFOZ  600.1327006 Mz
st 131072
SE 150.9027970 MHz
WDW EM
SSB 0
D 1.00 Hz
GB 0
re 140
At R Baan e M Aastwwsad Mdssssiss nadasssssd wsasinnty e Eaaaants L M iy . | | I
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Scale: 10.7 ppm/em, 1514 Hzlom
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E 67th St

v

NMR Analytical Core Facility
ckefeller fiesearch Laboratories

group Danishefs

ky
* levinsoa al-nitro-minor-8 (10 1) CDCI3  24.0C August_04,2014_14:24:03 Bruker AVII| 600MHz RRL1326: janggeum zg30 : 1H 7.500 ppm

_ProtonBC cbci3 loptusers/levinsoa levinsoa 42

@ 0o NOTND- NI ODD NN~ NN © LY T
Nl 8bE el EY8 8550l RN NOENrrr rOONRORDARE QD Q
B e o T T S T B ST IR R o A N B S

rcu York. NY 10021
RAME al-nitro-minor-8
EXENO 10
PROCHO |
Date_ 20140804
Time 14.25
INSTRUM spect s
PROBHD 5 mm PATXO 19F
PULFROG zg30
™ 65536
SOLVENT ©DC13
NS 24
D5 0
SwH 13227.514 Hz
FIDRES 0.201836 Hz
AQ 2 4773109 sec
% Mi
v 37. 300 usec i
DE 9.29 usec inor Dlanereomer
TE 237.2 K
Dl 1.00000000 sac
8 ] 600 MHz, cDcl,
======== CHANNEL f1 ====: . .
nuel 11 S-6, Minor Diastereomer
Pl 12.90 usec
PL1 -1.30 B
PLIW 27.78522110 W
sFO1 600.1345010 MHz
sI 65536
SF §00.1300176 MHz
WOW El
ssB 0
LB 0.31 Hz
GB 0
BC 1.00
Lo 1 N1
L ) L el
I a) ) w — | 3] oo L=} 2= Lol sl e =l Mgl
< < C’.( 10‘.[ & [ 1S = == Q2= |
=) L L5 o i |ed ol ] P || =] | =2
] — —— 'I""I""I""I"'I""I"'I""I""i"'I""I
9.5 9.0 8.5 8.0 75 7.0 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 05 ppir

Scale: 0.3878 pprvem, 232.7 Hz/en
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NMR ANALYTICAL CORE FACILITY
ZUCKERMAW RESEARCH CENTER
415 E 88Ti 57 - ZAC 2134
MEW YoRK, NY 10065

NAMTE  al-nitrokctonc-minor

EXFNO 12
PROCNO 1
Date_ 20140804
Time 1612

INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG  7gpei0

D 1314
SOLVENT coci
NS 1600

2

DS 2
SWH 52631578 Hz
FIDRES 0392351 Hz
AQ 1.2744180 sec
RG 287
pw Y500 nsec
DE 24.96 usec
TE 2972 K
b1 i 000 sec
DIl Q0IN0D00N sex
T 1
e = CHANNEL f] ==—=—=
NuUCit 13C
1 9.12 usee
PLL 2.60d8
PLAW 16.58018494 W
FO 1505224261 MH«

= CHANNEL 2 =
waltzls
H
0,00 usee
-0.70 B
PLI2 14,59
PLI3 17.99 ap
PL2W 19.18285942 W
PLIZW 0.51750362 W
PLIW 025936621 W
SFO2  600.1320005 MHz
s 65536
SE 1509027907 MHz
WDW ™
Ssp ]
LB 100 He
GB 0
PC 140

* levinsoa al-nitroketone—minor (12 1) CDCI3  24.0C August_04,2014_16:10:32 Bruker AVIIl 600MHz DCH cryo ZRC 2134: zgpg30 : 13C 130.000 ppm; 1H 4.000 ppm

——207.68 — 31340.14

— 25302.37

— 173.656 — 26204.42

——167.67

Group Samuel Danishelsky

:Carbon CDCI3 /opt/users/levinsoa levinsoa 10

—— 148.38 — 22390.40

-0 S0
Gn cia

- ©x

T < -©

A = gm
oo ®®
AN -

= ®O I~ o
urel B )
t%mcnl.n
oo

- -

Minor Diastereomer
I50 428 MHz, CDCI,

S-6, Minor Diastereomer

8179.84
7883.55
—6922,05
—— 6424.96

——45.87
—— 42,58

5275.86
5162.87
5114.31
4803.60

34.96

o
<
=

34.21

il
=
e

33.89
31.83

—3378.91

——22.39

230 220 210 200

AARAREAS LASELASSE) MAAEEAAEL] RAMRASEASS

190

180

170

160

150

140 130

120

S36

110

100

90

T
80

T T [T T T T T T T T

70

60

50

40

30

T
20

10 ppm

Scale: 10.73 ppem, 1620 Helem
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MME Analytical Core Fac:
Rockefeller Research Laborat

430 E 67th St
Hew York, NY 10021

Current Data Parameters

NAME AL-2-159-clean
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20140206
Time 14,17
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
™D 32768 ! P
SOLVENT [ain/ad i} w
g 12 BnO H H
DS 0
SWH 10964.912 Hz
FIDRES 0.334623 Hz
a0 1.4942708 sec 500 MHZ, CDCIS
RG 456.1
DW 45.600 usec
DE 6.00 usec
TE 297.2 K
D1 1.00000000 sec 25 *
D0 1
CHANNEL £1
1H
14.00 usec

-1.00 aB
500.1340010 MHz

F2 - Processing parameters

51 32768
SF 500.1300137 MHz
WowW EM
5SB 0
LB 0.30 Hz
GB 0
PC 1.00
EElE EREELER-I- R
—lw] =l < il f=l 1= —_ - = o i et
e e T e S I T R T A R S R (R TR A R N Gl B R I B B (R R R A — 5 T = i —T
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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W Analytical Core Facility
Rockefeller Research Laboratories
430 E &Tth SL
Haw York, Wy 10021

Bnd H H

125 MHz, CDCly

25

prerreroe pree : Frere e : e e e R RO PRTRRRTRRREES R i
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Scale: 10.08 ppmicm, 1268 Ha/cm
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BRMA Analytical Core Facilicy
Rockefelier Regcarch Laboratories
430 E 67¢h St
Few Vork, MV 10021

Current Data Parameters
NAME

AL-3-103-2
EXPNO 1
PROCHNO 1
2 ) H
F2 - Acquisition Parameters
Date 20140611 Bno HO
Time 21.54
INSTRUM spect
PROBHD 5 mm QNP 1H/13 500 MHz, CDClg
PULPROG zg30
TD 32768
SOLVENT coe13 S-7
NS 22
DS ]
SWH 10964.912 Hz
FIDRES 0.334623 Hz
20 1.4942708 sec
RG 574.7
oW 45.600 usec
DE 6.00 usec
TE 297.2 K
n1 1.00000000 sec i
TDO 1

= CHANNEL f1 =

iH
14.00 usec
-1.00 4B
500.1340010 MH=z

F2 - Processing parameters
32768

SF 500.1300137 MHz
EM

0
LB 0.30 Hz
0

PC 1.00

i

o1
{o]

o
[==]

Rkl W a0 B

TN T T T O I T = T | i I | ' &
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
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—173.74
168.06

125 MHz, CDCl,
S-7

A el o6l R 2 BT

— 108.89
— 105.66

— 80.05

—64.11

5524

— 5419

T~ 53.00

—— 4482

—41.02

33.96

— 26.83
— 2399

2221

—_— 9

220 210 200

190

e
180 170 160

T
150

140

130

T

120

110

S40

e
100

90

0 ppm

Scale: 10.08 pom/om, 1268 Hz/cm
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Analytical Core Facility

16021

Mew York, NY

NAME AL-cis-levinson-ketone
EXENO 10
PROCNO i

Date 20140526

Time 11.47
TNSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zg30

o 65536
SOLVENT €Dl

N3 24

DS o

SiH 13227.514 Hz
FIDRES 0.201836 Hz
aQ 2,4773109 sec
RG 161

o 37.800 usec
DE 9.29 usec
™R 297.

D1 1.00000000 sec
DO 1

group Danishefsky

.* townsens Al -cis-levinson-ketone (10 1) CDCI3 24.0C May_26,2014_11:47:30 Bruker AVIIl 600MHz RRL1326: janggeum zg30 : 1H 7.500 ppm *.

5.35

5.25
5.24
4.27
4.24
3.83
3.69
3,68
3.67
3.66
3.65
3.64
3.56

_ProtonBC

bCI3 /opt/usersitownsens townsens 8

347
3.47

w0
) 0
) 3

354
3.48

© o~
AR A
3 o o o3

327
3.25

OUOWWOMNAN Y~ © LW
phoks il Dy e P By SESCSE

—_— e v o o

1.97
1.96
1.78
1.77

L
) O)
e

1.94

(=]
D
o

2 97
212
211
2.10
2.09
2.08

w0
|
) 0 3

323
3.01
3.00

o O @
2O O
e RN

e NV P ) iidesisssis

Pl 12.90 usec
B sy 600 MHz, CDCls
E%n-: Gun.mgggi‘% MHz 26
.
r::‘h}r@(éﬁ_w " @} ] Nﬂ@rm n.) fo H o o‘ W H
2|n|@| =SR2 =il < o R i A I ells lf_»E =
— == S Ll L= — Sil—]—le — — (o]
" IRERENERERES REEEEEEEEI REEEN LR L [ 7 &7 & ] LG | T S [ B I I N I | r
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 pm
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Seale: 0.3935 ppm/em, 236.1 Hefom
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BE COCI3 fopthusarsivwnsans lonmsans

group Danishetsk
lewmaens AL-clslevinson-helons-13 10 1) GOGI 200C May 263014 11:60,08 Brulkar AVt ootz RRLI335: anqgeam 220830 13C 110,000 pam; 1H 4,490 pim .
—Carbon

= s 8 REEBIBYRE85E 9 ga® Ny 2 Ty
3 N8 E3ISALERITTRE S Koo ®w @ oo
- P = B © 0w I <t M oA

NAME  AL-cis-levinson-ketone-ci3

Froco

Date_ 20140526 150 MHz, CDCly

Time 11,52 3

INSTRUM spec

PROBHD 5mm PATXO 19F 26

PULPROG zgpe30 [

™D 134144

SOLVENT CDCI3

NS 1024

DS

SWH 39062.500 Hz

FIDRES 0.291198 Hz

A 1.7170932 sec

RG 2050

bW 12.800 usec

DE 6.00 usec

TE 72K

D1 LIOMH02 see

D11 0.03000000 see

TDO 1

====== CHANNEL f1

NUC1 13C

P1 12.10 usec.

PL1 2.50dB

PLIW 6045660782 W

SFO1 150.9194083 MHz

==—==—=== CHANNEL {2 =====

CPDPRG2 waltz16

NUC2 IH

PCPD2 80.00 usce

PL2 -1.20 dB

PL12 14.65 dB

PL13 13.94 dB

PL2W 2715275192 W

PLI2W 0.70601493 W

PLI3W 0.83140743 W

SFO2 6040.1327006 MHz

SI 131072

SF 150,9027852 MHz

WwWDW EM

SSB 0

LB 1.00 Hz

GB ]

PC 140

ki mmﬂwlwmanm
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S42

Scale: 10.7 pprvcm, 1614 Hzicm
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group Danishefsky
. townsens al-3-104-transketone (10 1) CDCI3 24.0C June_13,2014_09:39:48 Bruker AVIII 600MHz RRL1326: janggeum zg30 : 1H 7.500 ppm *.
_ProtonBC CDCi3 lopYusers/townsens townsens 15

@ POOUDTNETONNON=OD
3888 R RT3 88 B bRl aR 2Rl 838853000 m
15 16 16 16 R e R R e R R R R s R R S R R N

PP

York, NY 10021

HAME al-3-104-transketone
EXENO 10
PROCNO 1
Date_ 20140813
Time 9.39
INSTRUM spect -
PROBHD 5 mm PATXO 19F
PULPROG 2g30
TD 65536
SOLVENT €oell
ns 24
DS 0
SWH 13227.514 Hz
FIDRES 0.201836 Hz
AQ 2.4773109 sec
RG 228 I
el 37,800 usec
DE 9.29 usec Bno O
TE 297.2 X
Dl 1. 00000000 sec
TDO
600 MHz, CDCly

CHANNEL £

1
12.90 usec
-1.30 dB S-8
27.78522110 W
600.1345010 MHzZ
B5536
600.1300184 MHz
EM
0

0.31 Hz

0
1.00

S SR B - - - S -0 -

7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 ppr

Scale: 0.2895 ppmvcm, 173.7 He/er
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Darishelek
* lowmsens s1-3-104 ranskatons_213 (10 1) CDCH 2400 June. 13,2014 S54E21 Broker AVIN E00MHz RALIIES: [anggeum 3apg30 : 13 110,000 ppm; H 4500 pm .
SarbanBE LI fopliuser ioamsens lammasena 18

8 & 8 RIGEERIRA]R T © roeg © oy oo
%9} = OO~ ——T— OO0 = VA 3 o ELE
—
2 E oA GRBRARNRNANNE = SE9s § 98 49
O
NAME  al-3-104-transketone—c13
FROCNO !
P 1
Date_ 20140613 BnO 0
Time 9.44
PROBHD. 5 mm PAT
5mm PATXO 19F

LR e 150 MHz, CDCl4
TD 134144
SOLVENT CDCI3
NS 1024 S'8
DS 0
SWH 39062.5(H) Hz
FIDRES 0.291198 Hz
AQ 1.7170932 sec
RG 2050
DwW 12.800 usec
DE 6.00 usec
TE 2972K
D1 110000002 sec
D11 (LO3000000 sec
TDO 1
=z====== CHANNEL [l ========
NUC1 13C
P1 12.10 usec
PL1 2,50 dB
PLIW 60.45660782 W
SFO1 150.9194083 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -1,20dB
PLI2 14.65dB
PL13 13.94 dB
PL2W 2715275192 W
PL12W 0.70601493 W
PLI3W 0.83140743 W
SFO2 600.1327006 MHz
Sl 131072

150.9027914 MHz
i it it | e [ e o [ i REELERALDY | Lty [LZRR IR Rasi | i B iy e R AL AREE R AR LEAEA] [ | a4t el

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pm

Scale: 10.7 ppmiem, 1614 Heem
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TTER, )
= SEVTERIVG . group Danishefsk K )
_,9 T .* levinsoa AL-3-140 (10 1) CDCI3  24.0C July_17,2014_17:59:55 Bruker AVIIl 600MHz RRL1326: janggeumn zg30 : 1H 7.500 ppm  *.
b (= F‘rolonBC CDCI3 /opt/users/levinsoa levinsoa 9
< 7
s [=—0n —==n) g
= = ] =
‘% = ] &
© M o< =3 COANDVWVNAUNr—~TONODUVLLONNNNNNOO NS O
- . 2HPRI883888358 oA T¥858§ 2R LRNYSNNbEIRNEIR3CRILEEEERE=RI=®
< g ~OrwWOoOQCYNTOIO DI oo gooag Mt rOrO0d O —Or WO NOYCOCANDBOOS -0 — B
7 ® 830585 n 28l 8808293 884
A81sHED %%@3&@&%8%3}&’&5 2o 35833 ;ggtgr'—§~‘OCOF—I‘-?'-vﬂ'ﬁ‘ﬂ'ff‘?mggmNNNNv"!—DOEg
s Amalytical Core Facilic SRR R R ®»® SRR RS R R T TR T I T S e e e e
©WwwT N I~ RO NOrANrO00TRONNON-—PHNOVOONT ONOTDRNDO®
BEITIRBNR/A2 =~ S8 R8RS BRI e R I IROBHNNNSECIRERR NG
NN NN NN N NSNS 1016 0~ < < < B e R R R e Rl I S R R ST S I A R B R N N S S I
NAME AL-3-140
EXFNO 10
PROCNO 1
Date_ 20140717
Time 18.00
INSTRUM spect -
PROBHD 5 mm PATXO 19F
PULPROG zg3l
™ 65536
SOLVENT cDC13
NS 24
DS 0
SWH 13227.514 Hz
FIDRES 0.201836 Hz
AQ 2'17711139‘-‘63
RG
i 3'.'800usec
DE 9.29 usec
TE 297.2 K
D1 1.00000000 sec
1
[ ]
Pl 12.90 usec 600 MHZ, CDC|3
PL1 “1.30 4B
PLAW 27.78522110 W
SFOL 500.1345010 MHz 27
1 65536
SF 600.1300176 1Hz
WDw EM
S5B 0
LB 0.31 Hz
GB ]
BC 1.00

R0 - D - - -]

Scale: 0.351 ppmfcm, 210.8 Hz/en
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548 B i ook mnL1326: HOPED£13C 10,000 pprs; 1H 4560
*levinsos AL-3-140-513 (10 1) CBEI3 T4.6C duly 17,2074 20:06745 Brker : Janggeum : ppm; ppm .
Ll 1 R RGnB0 COCh fopUiumerafevinsca levinscs &

< © DUD DO oNm O~

~ @ BHABONDRACY O~ © - < 19 © o © - o
o © MUY SaIXonos Sg @ = D L) 0 e, 109
= © Mool NNN- —OO0 © o 16 o w0 < ® o~ o
i il ot e Kb i b o o B R R4 = T < <t ® &N o

]
BnO

NAME  AL-3-140—<13
10

GG ) 150 MHz, CDCly
Date_ 20140717

Time 22.53

INSTRUM  spect 27

PROBHD 5mm PATXO I9F ;
PULPROG  zgpg30

D 1

SOLVENT Cpei3

NS 3500

DS

0
SWH 39062.500 Hz
FIDRES 0.291198 Hz

AQ 17170932 sec
RG 2050

DW 12.800 usec
DE 6,00 usee
TE 2972 K

PL1 2.50dB
PL1W 60.45660782 W
SFO1 150.9194083 MHz

======== CHANNEL f2 ========
CPDPRG2 waltz16

NuUC2 1H

rCrPD2 80.00 usec

PL2 -1.20dB

PL12 14.65 dB

PL13 13.94 dB

PL2W 2715275192 W
PL12W 0.70601493 W
PL13W 0.83140743 W
SFO2 600.1327006 MHz

SI 131072

SF 150.9027885 MHz
WDW EM

S5B 0

LB 1000z

GB 0

PC 140

R BARAR AR AR AR RSy AR AR MRS LA RS LY RARRL T r T T T T T T T T M B B B R R B AR R I R

200 190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm

Scale: 8.35 pom/em, 1260 Hz'em

S46
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o KETTERING
i 5,
& a3
- P
= =
S
= = = 5
w
2 CIER———] g
*

% e
) o
A8151ED

WMR Analytical Core Facility
Hockefeller Hesearch Laboratories
430 B §1th St
How York, WY 10021

Current Data Parameters

NAME AL-3-107-azide-2
EXPNO .
PROCNOQ 1
F2 — Acquisition Parameters
Date_ 20140615
Time 7.26
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 32768
SOLVENT cDpel3
ns 17
DS 0
SWH 10964.912 Hz
FIDRES 0.334623 Hz
AQ 1.4942708 sec
RG 812.7
DW 45.600 usec
DE 6.00 usec
TE 297.2 K
Dl 1. OUDODODU sec
TDO
CHANNEL f1
1H
14.00 usec
-1.00 dB

500.1340010 MHz

F2 - Processing parameters

759
7.58

PA

.30
7.28
=796

X

141
i

A

7.17
7.16
7.14

6.03

500 MHz, CDCl3

W - 28

wWDowW EM

S8B o

LB 0.30 Hz

GB 0

PC 1.00

- |hn|l—=] [— = =} — = — e et =t fE [ Pl =1
| RGN I | T | | T T T T L I S | I | .
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 ppm
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LTTT

96'9¢
666
0S°ee

96k ——_
LSy —"

0£98
S1'68

IS8 ——

£6'S90 ——

ge 8Ll ——

R CENTER
R ;
%

o

W NETTERING
L 7

(3

) :
7S Typyowan

%),

Hhisen AP

125 MHz, CDClg

.28

200

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Scale: 10.08 ppmi/cm, 1268 Hz/em

190

210

220

S48
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w
[ Rl e s ] O\ = D 1y 0 [3a] OO =t O\~ = A0 MO XN OONINT N~ DM OWN o]~ O ot = (=}
NREIFEEAAa= A2 = S82 8588 AR LY RnnIEEaadi i =88 80R3RERnantdon® =
[ e R A e Sl Sl S S S Sl S o P gt st s R e T e e o I 5 o T B o B T o 0 o N S S S S N S T
L L b L L L (- 5 | S
L g — TR
KETTERIN . %\\\\\ = ‘i{‘,;\\‘ = / =
e =5 5 ol
(&
iy T,
i (s}
- m
< ko
o (a}
o =TT m
= Er=mfe—— =
wd
NN
z X
%’4 \“"ﬁh
BLISHED
WMR Analytical Core Facility
Rockefeller Research Laboratorles -
430 E 67th St
Wew York, NY 10021
Current Data Paramerers
NAME al-3-141-carbamate-repurified-2
BXPHO 1
PROCHO 1
F2 - Roguisition Parameters i
Date_ 20140721 SIMBS
Time .16
s spact
PROBHD 5 mn QNP 1H/13
PULFROG zg30
32768
SOLVENT opcl3
S b O
DS 0
Svid 10964.512 Hz
FIORES 0.334623 Hz O
AQ 1.4542708 sec
RG 574.7
™ 45,600 usec
DE 6.00 usec
TE 297.2 K
Dl 1.00000000 sec
DO 1
CHNNEL f1
14.00 ]
SFO1 5D0.134D510 MHz Bno
F2 - Processing parameters [}
SI 32768
SF 500.1300139 vHz
WO M
b : 500 MHz, CDClg
1B 0.30 Hz
GB
C 1.00
\ f J L
~lan[=] [ o f [olole o i — =[x S IR= o3 Yol uwy
Siels| & S =l |1&[=l= ol |el= SIS = =] [= “ =
—helo] |= = - lSl=l= cil = | =lei B | S =l le ol I oo
I G R — R CRA | T o e e I T =7

6.0

5.5

5.0 2.0

3.5 3.0 25



jeffwasserman
Typewritten Text
29

jeffwasserman
Typewritten Text
S49


YeLl ——

66°CC
086T

E80E ——

CSPE —

LLSY ——
Qe tp~—""

0L'LE ——
L5 ——
BIE9 ——

6'8L ——

@]
s
2‘%}!
T RD—"

or6ll
06°0z1 /
LTSl N
E1¥el J:/:f
76871
6T~
6T —
ZE0eT

60°FET L%
oLHET —/
901~

10951 —

SETLOT ——

4%...2_. CENTER
oM

)
P

N

S NETTERIN

/‘/ SiMe:_:,
@]

¢

125 MHz, CDCl,

29

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 spb_rﬂm __bppm

200

220 210
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NAME al-3-142-2
EXPNO 10
FROCNO 1
Date_ 20140722
Time 9.38
THSTRUM spect =
PROEHD 5 mm PATXO 13F
PULPROG zg30

TD 65536
SOLVENT cpel3

NS 24

DS 0

5 13227.514 Hz
FIDRES 0.201836 Hz
AQ 2.4773109 sec
RG 362

oW 37.800 usec
DE 9.29 usec
TE 297.2 K
D1 1.00000000 sec
TDO

* levinsoa al-3-142-2 (10 1) CDCI3

group Danishefsky
24.0C July_22,2014_09:37:25 Bruker AVIIl| 600MHz RRL1326: janggeum zg30 : 1H 7.500 ppm
ProtonBC CDCI3 /optlusers/levinsoa levinsoa 34

*

o
o
w0

J

521
5.08

™~
> ©
Ll')

/

—5.48
3.66
3.59
3.57
3.54
2.87
2.84
2.47
247
2.46
2.45
2.45
2.44
2.35
2.33
2.28
2.27
2.26
2.25
2.24
2.12
2.10
1.3
1.e2
1.81
1.80
1.89
1.88
1.88
1.87
1.87
1.86
1.86
1.85
1.85
1.84
1.62
1.61
1.60
1.54
1.52
1.50

e N

600 MHz, CDCls

30

mﬂ’%ﬁé

PL1W 2'1.785 22110 W
SFO1 600. 134 010 MHz
51 36
SF £00. 1300178 MHz
WDW
88B (l
LB 0.31 Hz
GB o
PC 1.00
\ / Kue |

EEEEIE 3 |5y gls s lgelglg 1 [

l—=—l i | — = =l —le < Ol—=ll—l I — —
S - : = = I - N = = EN—— NS SE S S, L

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 pir

Scale; 0.3811 ppm/cm, 228.7 Halen
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NAME  al-3-142—<13
EXPNO 10
PROCNO 1

Date_ 20140721

Time 17.35

INSTRUM spect
PROBHD 5 mm PATXO 19F
PULPROG zgpg30

D

134144
SOLVENT ChcCi3
3000

0
SWH 39062.500 Hz
FIDRES {.291198 Hz

AQ 1.7170932 sec
RG 2050

DW 12.800) usec
DE 6.00 usec
TE 2972 K

DO 1

======== CHANNEL {l ========
NUC1 13C

Pl 12.10 usec

PLI 2.50dB

PLIW 60.45660782 W
SFO1 150.9194083 MHz

=====—=== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

rCrD2 80.00 usec

PL2 -1.20dB

PL12 14.65dB

PL13 13.94dB

PL2W 27.15275192 W
PLI2W 0.70601493 W
PL13W 083140743 W
SFO2 6(H).1327006 MHz

131072
S¥ 150.9027927 MHz
EM

Baniapetak §
*levinsos al-3-142-13 {101) COCH. um:.My_zlg).lbl_mmugrminnm kaﬂzhllﬁ;pwum:wm:uc 110,000 ppm; 1H 4,500 ppm *
X iosca 18

6nBC COCH fopl/usaraornson

o I~ OO N TNO 0N

© (5] mMr@OoOmMEm— 09 10 ©
[ ol TYCC0TETAUCO oI~ r.

© 7o) OORONNANNN~ OO [olT]
= - Frrrrrrrr T oo D I~

Bnd :H
150 MHz, CDCly

30 '

© o I~ © QP o~
M Qe i T [

© [t} @ wao
B8 22 88 Q&S

230 220 210 200

170 160 150 140 130 120 110 100 90 80

S52

| RARARARAS B | LARAAARALS AAARRAARAS AALY RaL T T AR RARA L

70 60 50 40 30 20 10 0 ppm

Scale: 10,7 pprmiem, 1614 Hzlem
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S e ol s B s B B S O cyen o1 o
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A 30 \f
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o )
< £
< [ _2'
&
3 = o
& 3

Ry o)
74 4B
BLISHED

MMR Analytical Core Facility
Rockefeller Research Laboratories
430 E §7th St
Hew York, WY 10021

Current Data Parameters
NAME

AL-3-064
EXPNO 1
PROCNO 1
F2 - Acguisition Parameters
Date_ 20140514
Time 10.25
INSTRUM spect
PROBHD 5 mm QNP 1H/13 0]
PULPROG zg30 o
0 32768 (8=
SOLVENT pcl3 - 0O
nS 24 N
DS Q
SWH 10964.912 Hz
FIDRES 0.334623 Hz
AQ 1,4942708 sec
RG 812.7
oW 45,600 usec N
DE 6.00 usec ! 5
TE 297.2 K =
Dl 1.00000000 sec BnO Me Me
D0 1

g
158 MHz, CDCl,

PL1 -1.00 dB

SFOL 500.1340010 MHz

F2 - Processing parameters

SI 32768 31
SF 500.1300000 MHZ

WDW EM

55B Q

LB 0.30 Hz

GB 0

PC 1.00

1.04
= g

1.07
—

—2.03
—=,

S53
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roup Danishols 0
lownsen B-3-064-¢12 (10.1) COC - 24.0C May_14.2014_18:29:45 Beker RVl SookiHz HAL1126: [snogsum egpgd : 13C 110.000 ppm; 1H 4,500 ppm *.
_CamonBC fopliusersiownsens losmsens 23

S54

8, BoVIRRBIRER & 0 © ® < OOOD®O—O
3 FIBANEERNRE S &8 o 22 oW wyosdND
- Ll o T SRt T S ST ™~ «\)7: <+ < mmmNNN/N

NAME  al-3-064-cl13

EXPNO 10

PROCNO 1 =

Date_ 20140514

Time 18.30

INSTRUM spect

PROBHD 5 mm PATXO 19F

PULPROG zgpa30

™ 134144

SOLVENT CDCI3

NS 2500 -

DS 0

SWH 39062.500 Hz

FIDRES 0.291198 Hz

AQ 1.7170932 sec

RG 2050

DW 12.800 usec

DE 6.0 usec 1

TE 2972K

DI 110000002 sec BnO Me

DI 003000000 see Me

TDO 1

s FFTANNEL ] s 600 MHz, CDC|3

NUC1 13C ;

P1 12.10 usec

PL1 2.50 dB 31

PLIW 60.45660782 W

SFO1 150.9194083 MHz

====———= CHANNEL [2 ======—==

CPDPRG2 waltzl6

NucC2 1"

PCPD2 80.00 usec

PL2 -1.20 dB

PLI2 14.65 dB

PL13 13.94 dB

PL2W 2715275192 W

PLI2W 070601493 W

PL13W 0.83140743 W

SFO2 600.1327006 MHz

SI 131072

SF 1509027878 MHz

WD EM

S5B 0

LB 1.00 Hz

GB 0

PC 1.40

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Scale: 10.7 pprem, 16814 Hz'em
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Proton24
g‘i

wy O 00\D WD AD O3 00 b= 0l © O lo oot e Moy — Oy o
~ EEnaddodoo e @eoin N LN, RO e e X.
‘;.\QE.TTERJNQ o0 rl-r-l-r-t\rkhr‘l‘-r\/r\r- < €03 T 00 T W) AN ol el L I o B e v
x Q s / 2
A RS\ NNZ Y VoV
s @
< »
g === o
s = z
“i —te— 2
< o
MLismen V¥
MR Analytical Core Facility
fiockefeller Research laboratories
430 £ E7Lh St
New York, NY 10021
Current Data Parameters
NAME al-3-120-2
EXPNO &
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140623
Time 11.06
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32768
SOLVENT CbCl3
NS B
DS 0
SWH 10964.912 Hz
FIDRES 0.334623 Hz
AQ 1.4942708 sec
RG
ow 45.600 usec
DE 6.00 usec
TE 287.2 K DCI '
D1 1.00000000 sec
e ’ 500 MHz, CDCl3
PL1 -1.00 dB
SFO1 500.1340010 MHz
F2 - Processing parameters
51 32768
SF 500.1300133 MHz
WDW EM
SSB (1]
LB 0.30 Hz
GB 0
PC 1.00

—

i

" J
i :

w:r:/‘\«:nr rc:nw
- ol |2 &=
— Wl e ol
I o e S B o e ] T —— ] .

e — v T
9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0. ppm
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o
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)
IR ol

) MEMORIAL st

&, o
ABLspe0 A

WHR Analytical Core Faciliry
Rockefeller Ressarch e=

125 MHz, CDCl3

33

B AR RS RARREA ALY RAE

o [ EERRAGIL) AL BRI [t | i i | T ae it [ i | I T =~ ey T Bl AR AL s I
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
Scale: 10.08 ppmicm, 1268 Helem
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MAsuishen
MR Analytical Core Facility
Rockefeller Fesearch Laboratories
430 & 67th st R
tiew ¥ark, NY 10021
Current Data Parameters
NAME al-3-121
EXPNO 1 OMe
PROCHNO 1
F2 - Acquisition Parameters CN
Date 20140623
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Current Data Parameters
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PROCNO 1

F2 - Acquisition Parameters

Date_ 20140623
Time 21.37
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30

TD 32768
SOLVENT €DC13

Ns 16

D3 0

SWH 10964.912 Hz
FIDRES 0.334623 Hz
AQ 1.4942708 sec
RG 512

bW 45,600 usec
DE 6.00 usec
TE 297.2 K
Dl 1.00000000 sec
TDO i

Pl usec
PL1 -1.00 dB
SFO1 500.1340010 MHz
F2 - Processing parameters
ST 32768

SF 500.1300138 MHz
wDw EM
SSB 0

LB 0.30 Hz
GB 0

PC 1,00
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*levinaoa al-0-147 (111) CDCH 24.0G July_ 232018 22:19:28
4 i
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1
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PLIW 60.45660782 W
SrFo1 150.9194083 MHz
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Aspeverin (1) : HSQC spectrum
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ORTEP drawing, compound 20
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