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Bioassays

Materials and Methods

Enzyme production

Recombinant human pancreatic glucokinase was produced as an N-terminal hexa-histidine
tagged polypeptide in Escherichia coli BL21(DE3). Cultures were inoculated to an initial
OD;,, of 0.01 and were grown at 37 °C in Luria-Bertani broth supplemented with ampicillin
(150 pg/mL). When the ODg,, reached 0.8, IPTG (1 mM) was added and the temperature was
reduced to 20 °C, where growth was continued for 20 h. Cells were harvested by
centrifugation and 5 g of wet cell pellet was resuspended in 17 mL of buffer A containing
HEPES (50 mM, pH 7.6), KCl1 (50 mM), imidazole (25 mM), dithiothreitol (10 mM), and
glycerol (25%, w/v). Cells were lysed wusing a microfluidizer and subjected to
centrifugation at 25,000x g at 4 °C. The supernatant was immediately loaded onto a 5 mL
HisTrap Fast Flow Affinity Column (GE Healthcare) previously equilibrated in buffer A.
Following loading, the column was washed with 10 column volumes of buffer A followed by 5
columns of buffer A containing 50 mM imidazole. Glucokinase was eluted with buffer A
containing 250 mM imidazole, and the enzyme was dialyzed for 1.5 h at 4 °C against 1 L of
buffer containing HEPES (50 mM, pH 7.6), KCl (50 mM), glycerol (5%), imidazole (40 mM),
EDTA (0.25 mM), and dithiothreitol (10 mM). Dialyzed glucokinase was concentrated to 500
LL via centrifugation at 4000x g and 4° C using a 10,000 MWCO filter (Millipore Amicon
Ultra). The concentrated sample was injected onto a Superdex 200 10/300 GL size-exclusion
column (GE Healthcare) pre-equilibrated in a buffer containing HEPES (50 mM, pH 7.6), KCl
(50 mM), and TCEP (4 mM). The gel filtration column was run at a flow rate of 0.02

mL/min, and fractions containing the highest A,;, readings were pooled and stored at —80°C.

Enzyme Assays

Glucokinase activity was measured in the absence and presence of candidate activators (20
uM) using a spectrophotomertic assay that couples the production of glucose 6-phosphate to
the reduction of NADP' via glucose 6-phosphate dehydrogenase. Stock solutions of tatanan
A, tatanan C, and RO-28-1675 were prepared in HEPES buffer (10 mM, pH 7.6) containing
DMSO (25%) and dilution were performed into assay mixtures such that DMSO concentrations
did not exceed 5% w/v. Assay reactions were initiated by the addition of ATP following
pre-equilibration with glucose and activator. Initial rate data were extracted from the
linear portions of progress curves and fitted to the Hill equation to obtain values for

k.., K,.5 and Hill number, as previously described’.

' M. Larion, B. G. Miller, 23-residue C-terminal a-helix governs kinetic cooperativity in monomeric human glucokinase. Biochemistry

48, 6157-6165 (2009).
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Synthesis

General Information. All reactions were carried out under an inert atmosphere of dry
argon in oven or flame-dried glassware, unless the reaction procedure states otherwise.
Tetrahydrofuran (THF) and ether (Et,0) were distilled from sodium-benzophenone in a
continuous still under an atmosphere of argon. Dichloromethane, di-iso-propylamine,
pyridine, triethylamine, and chlorotrimethylsilane were distilled from calcium hydride in
a continuous still under and atmosphere of argon. Chlorotriethylsilane (TESCl), and di-
iso-propylethylamine (Hunig’s Base) were distilled from calcium hydride under an inert
atmosphere of dry argon and stored over calcium hydride. Reaction temperatures were
controlled by IKA ETS-D4 fuzzy thermo couples. Room temperature reactions were carried
out between 22-24 °C. Analytical thin-layer chromatography (TLC) was performed using pre-
coated TLC plates with Silica Gel 60 F,,, (EMD no. 5715-7) and visualized using
combinations of UV, anisaldehyde, ceric ammonium molybdate (CAM), potassium permanganate,
and iodine staining. Flash column chromatography was preformed using 40-63 um silica gel
(Merck, Geduran, no. 11567-1) as the stationary phase. Proton magnetic resonance spectra
were recorded at 400, 500, and 600 MHz on Varian Unity Inova, and Varian Unity Inova
spectrometers and at 800 MHz on a Bruker Avance II 800 Ultrashield Plus. Carbon magnetic
resonance spectra were recorded at 50 MHz, 100 MHz, and 125 MHz on Varian Varian Unity
Inova, and Varian Unity Inova spectrometers and at 200 MHz on a Bruker Avance II 800
Ultrashield Plus. All Chemical shifts were reported in 0§ units relative to
tetramethylsilane. Optical Rotations were measured on a Rudolph DIP-1000 polarimeter.
High-performance liquid chromatography (HPLC) was performed on Shimadzu instruments (LC-
20AB or LC-8A). High Resolution mass spectral data were obtained by the Mass Spectrometry
laboratory at the University of California, Santa Barbara.

1) TiCly, NEtz, CH,Cl,

OMe 0 0°C, 1h OMe = O OMe
CHO OMe 2) MsCl, NEts, CH,Cly, 0 °C N
o + 5h, then DBU, RT, 12 h O ! O
Me! > MeO OMe
MeO OMe
OMe 70 % two steps OMe OMe
6 5 7

(E)-2-Methyl-1,3-bis(2,4,5-trimethoxyphenyl)prop-2-en-1-one 7. Titanium tetrachloride
(1.0 M 1in CH,C1,, 1.1 ml, 1.1 mmol) was added to a solution of 2,4,5-
trimethoxybenzaldehyde (0.170 g, 0.86 mmol) and 2,4,5-trimethoxyphenyl ethyl ketone
(0.194 g, 0.86 mmol) in dry CH,Cl, (6.0 mL) at 0 °C. After 5 min, triethylamine (0.15 mL,
1.08 mmol) was added dropwise. The resultant mixture was allowed to stir at 0 °C for 1 h.
The mixture was poured over ice water and extracted with diethyl ether (25 mL). The
organic phase was separated, washed with 1M HCl1 (2 x 5 mL), 1M NaOH (2 x 5 mL), and brine
(10 mL). The organic layer was dried with Na,SO,, filtered, and concentrated in vacuo. The
crude material was dissolved in 6 ml of CH,Cl, and cooled to 0 °C, then triethylamine (0.36
mL, 2.58 mmol) was added. After stirring for 5 min, methanesulfonyl chloride (0.17 mL,
2.24 mmol) was added and the resultant solution was allowed to stir for 5 h, then DBU
(0.5 mL, 3.44 mmol) was added dropwise and the reaction mixture was warmed to room
temperature and stirred for 12 h. The reaction was diluted with CH,Cl, (20 mL), washed
with 1 M HC1 (2 x 5 mL), saturated aqueous NaHCO; (2 x 5 mL) and brine (10 mL). The
organic layer was dried with Na,SO,, filtered, and concentrated in vacuo. The crude
material was purified by column chromatography (silica, 60% ethyl acetate — hexanes, then

70% ethyl acetate — hexanes) to obtain the desired enone (0.243 g, 0.60 mmol, 70% yield)
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as a yellow solid. mp 140-142 °C; 'H NMR (400 MHz, CDCl,); &8(ppm): 7.38 (d, J = 1.2 Hz, 1H,

H-3), 6.99 (s, 1H, H-Ar), 6.93 (s, 1H, H-Ar), 6.56 (s, 1H, H-Ar), 6.49 (s, 1H, H-Ar),
3.95 (s, 3H, OMe), 3.92 (s, 3H, OMe), 3.87 (s, 3H, OMe), 3.86 (s, 3H, OMe), 3.79 (s, 3H,
OMe), 3.75 (s, 3H, OMe), 2.19 (d, J = 1.6 Hz, 3H, H-4); C NMR (150 MHz, CDCl,) ; d(ppm):
198.4, 152.9, 152.3, 151.2, 150.5, 142.7, 142.5, 138.1, 136.2,120.9, 116.6, 113.7, 113.0,
97.8, 96.8, 56.9, 56.6, 56.4, 56.3, 56.1, 56.0, 13.6; HRMS (EI) calculated for C,,H,0, :
402.1679 found 402.1684.

OMe
MeO
O (R)-2-Me CBS oxazaborolidine
OMe BH3Me,S, THF, -10 °C
P >

98 %, 93 % ee
MeO l o
MeO OMe

7

(R,E)-2-Methyl-1,3-bis(2,4,5-trimethoxyphenyl)prop-2-en-1-ol (R)-8. (R)-2-Me-CBS oxazabo-
rolidine (1.0 M in toluene, 0.50 mL, 0.5 mmol) was added to a stirred solution of the
starting enone 7 (0.200 g, 0.49 mmol) in THF (10 mL) at -10 °C. Then, BH;*Me,S (0.14 mL,
1.48 mmol) was added dropwise via syringe over a period of 15 min. The reaction mixture
was stirred for 5 min and quenched with MeOH (1.0 mL), H,0 (2.5 mL), and diluted with
ethyl acetate (50 mL). The combined organic layers were washed with aqueous NaHCO; (2x20
mL), dried over Na,SO, and evaporated. The crude product was purified by column
chromatography (silica gel buffered with Et;N, 40:59:1 acetone:hexanes:Et;N as eluent) to
obtain the allylic alcohol 8 as a colorless oil (0.195 g, 0.48 mmol, 98% yield); ee 93%
by chiral HPLC analysis (Daicel Chiralcel OD-H, 20% i-PrOH/hexanes, A= 215 nm, r = 1.0

ml/min, R, = 24.9 min (minor), R, = 33.93 (major)); [oc]ZD2 4+22.15 (¢ 1.0, MeOH); 'H NMR (500
MHz, CDCl,); d(ppm): 7.00 (s, 1H, H-Ar), 6.79 (s, 1lH, H-Ar), 6.73 (s, 1lH, H-3), 6.55 (s,
14, H-Ar), 6.53 (s, 1H, H-Ar), 5.54 (d, J = 4.5 Hz, 1H, H-1), 3.90 (s, 3H, OMe), 3.89 (s,
3H, OMe), 3.85 (s, 6H, OMe), 3.81 (s, 3H, OMe), 3.79 (s, 3H, OMe), 2.54 (d, J = 4.5 Hz,
1H, OH), 1.73 (s, 3H, H-4); '’C NMR (125 MHz, CDCl;); O&(ppm): 151.7, 151.4, 148.9, 148.4,
143.2, 142.4, 138.2, 122.5, 120.3, 118.5, 114.3, 111.6, 97.7, 97.6, 73.4, 56.6, 56.5,
56.4, 56.4, 56.0, 56.0, 14.8; HRMS (EI) calculated for C,,H,;0,: 404.1835 found 404.1848.

OMe
MeO
O propionyl chloride
OMe pyridine, 0°C
¥ —_—

MeO 99 %
Beo
MeO OMe

8

(R,E)-2-Methyl-1,3-bis(2,4,5-trimethoxyphenyl)allyl propionate 9. Propionyl chloride
(0.16 mL, 1.78 mmol) was added dropwise via syringe to a stirred solution of alcohol 8
(0.240 g, 0.59 mmol) in pyridine (3.0 mL) at 0 °C. The deep brown mixture was stirred at 0
°C for 30 min and then diluted with ethyl acetate (50 mL) and washed with saturated
aqueous NaHCO,; solution (2x20 mL). Aqueous layer back extracted with ethyl acetate (2x20
mL). Combined ethyl acetate layers were dried over Na,SO, and evaporated. The crude
product was purified by column chromatography (silica buffered with Et;N, 50:49.5:0.5
EtOAc:hexanes:Et,;N as eluent) to obtain propionate 9 as a brown viscous oil (0.270 g, 0.86
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mmol, 99% yield). [a]% +52.6 (c 1.0, MeOH); 'H NMR (600 MHz, C,Dy); O(ppm): 7.49 (s, LlH,
H-Ar), 7.44 (s, 1H, H-3), 7.29 (s, 1H, H-1), 7.03 (s, 1H, H-Ar), 6.46 (s, 1H, H-Ar), 6.43
(s, 1H, H-Ar), 3.70 (s, 3H, OMe), 3.56 (s, 3H, OMe), 3.54 (s, 3H, OMe), 3.52 (s, 3H, OMe),
3.51 (s, 3H, OMe), 3.47 (s, 3H, OMe) 2.33-2.25 (m, 2H, H-5), 2.09 (d, J = 1.8 Hz, 3H, H-
4y, 1.11 (t, J = 7.2 Hz, 3H, H-6); '*C NMR (125 MHz, CDCl,); O&(ppm): 173.3, 151.9, 151.8,
149.5, 148.6, 143.2, 142.5, 135.0, 121.2, 118.9, 118.3, 114.2, 111.7, 97.8, 97.7, 73.0,
56.8, 56.6, 56.6, 56.5, 56.1, 56.0, 27.9, 15.1, 9.2; HRMS (ESI) calculated for
C,sH;,0,Na[M+Na]: 483.1995 found 483.1982.

LDA, Me3SiCl, THF, -78 °C

-

70 %, 6.7:1 dr

(2R,3S8,E)-2,4-Dimethyl-3,5-bis(2,4,5-trimethoxyphenyl)pent-4-enoic acid 10. A flame-dried
round bottomed flask fitted with a stir bar, nitrogen inlet, and a septum was charged
with THF (45 mL) and cooled to -78 °C. Diisopropylamine (0.94 mL, 6.65 mmol) was added
followed by n-BuLi (2.50 M in hexanes, 2.32 mL, 5.97 mmol) via syringe. After 15 min, a
solution of the starting material 9 (2.75 g, 5.97 mmol) in THF (15 mL) was added via
syringe over 5 min. The reaction mixture was stirred at -78 °C for 15 min, and then TMSC1l
(0.87 mL, 6.87 mmol) was added carefully. After stirring at -78 °C for 30 min, the
reaction mixture was allowed to warm to room temperature over a period of 1 h and stirred
at room temperature for 1 h. The reaction mixture was quenched with aqueous 1N HC1l (50 mL)
at 0 °C and the mixture was stirred for 15 min. The mixture was then extracted with ethyl
acetate (3x100 mL). Combined ethyl acetate layers were dried over Na,SO, and evaporated.
The crude product was purified by column chromatography (silica gel, 60% ether-hexanes to
100% ether then 10% MeOH-DCM) to obtain the diastereomerically pure carboxylic acid 10 as

light-brown oil (1.64 g, 3.56 mmol, 60% yield). [a]> +30.4 (c 1.0, DCM); 'H NMR (400 MHz,
cbCl;); &(ppm): 6.87 (s, 1H, H-Ar), 6.68 (s, 1H, H-Ar), 6.56 (s, 1H, H-5), 6.50 (s, 1H, H-
Ar), 6.49 (s, 1H, H-Ar), 4.05 (d, J = 12.0 Hz, 1H, H-3), 3.88 (s, 3H, OMe), 3.86 (s, 3H,
OMe), 3.82 (s, 3H, OMe), 3.79 (s, 3H, OMe), 3.77 (s, 3H, OMe), 3.76 (s, 3H, OMe), 3.22-
3.14 (m, 1H, H-2), 1.63 (s, 3H, H-7), 1.32 (d, J = 6.8 Hz, 3H, H-6); '*C NMR (125 MHz,
cDCl;); &(ppm): 180.4, 152.0, 151.8, 148.4, 148.1, 142.7, 142.5, 135.8, 123.0, 121.6 119.1,
114.4 112.3, 98.3, 98.1, 56.8, 56.7, 56.6, 56.1, 56.0, 49.7, 41.0, 16.9, 15.1; HRMS (ESI)

calculated for C,;H;,0;,Na[M+Na]: 483.1995 found 483.1978.
OMe

LiAlHg4, THF, reflux

90 %

(2R,3S,E)-2,4-Dimethyl-3,5-bis(2,4,5-trimethoxyphenyl)pent-4-en-1-01 S1. Lithium aluminum
hydride (41 mg, 1.08 mmol) was added in one-portion to a stirred solution of the starting
carboxylic acid 10 (0.247 g, 0.53 mmol) in THF (6 mL) at 0 °C. The mixture was warmed to

room temperature and heated under reflux for 4 h. The reaction mixture cooled to 0 °C and
S5
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quenched carefully with saturated aqueous Na,SO,. The white precipitate was filtered off

using a small pad of Celite and washed with ethyl acetate (3x20 mL). The solvent was
evaporated and residue was purified by column chromatography (silica gel, 50% ethyl
acetate-hexanes) to obtain alcohol 10a as light brown oil (0.216 g, 0.48 mmol, 90% yield).

[oc]ZDZ -56.1 (c 1.0, DCM); 'H NMR (400 MHz, CDCl;); O(ppm): 6.94 (s, 1H, H-Ar), 6.72 (s, 1H,
H-Ar), 6.54 (s, 2H, H-Ar, H-5), 6.53 (s, 1H, H-Ar), 3.89 (s, 3H, OMe), 3.88 (s, 3H, OMe),
3.87 (s, 3H, OMe), 3.81 (s, 3H, OMe), 3.80 (s, 3H, OMe), 3.78 (s, 3H, OMe), 3.68 (d, J =
11.6 Hz, 1H, H-3), 3.44-3.34 (m, 1H, H-1), 3.31-3.23 (m, 1H, H-1), 2.22-2.07 (m, 2H, H-2,
OH), 1.68 (s, 3H, H-7), 1.21 (d, J = 6.8 Hz, 3H, H-6); O(ppm): 151.7, 151.4, 148.3, 147.9,
143.7, 142.5, 138.1, 122.7, 120.9, 119.3, 114.5, 111.8, 98.0, 97.8, 66.5, 57.2, 56.7,
56.5, 56.3, 56.1, 56.0, 47.4, 37.9, 18.2, 16.1; HRMS (ESI) calculated for C,H,,0,Na[M+Na]:
469.2202 found 469.2186.

(COClI),, DMSO
i-Pr,NEt, CH,Cl,

95 %

(2R,3S,E)-2,4-Dimethyl-3,5-bis(2,4,5-trimethoxyphenyl)pent-4-enal S2. Dimethylsulfoxide
(0.66 mL, 9.29 mmol) was added to a stirred solution of oxalyl chloride (0.40 mL, 4.65
mmol) in CH,Cl, (16 mL) at -78 °C. After 15 min, a solution of the starting alcohol S1
(1.38 g, 3.10 mmol) in dichloromethane (15 mL) was added via syringe. The resulting
mixture was stirred -78 °C for 45 min after which Hunig base (3.23 mL, 18.6 mmol) was
added. After stirring for 30 min at -78 °C, the reaction mixture was placed in an ice-bath
and stirred for 30 min, then diluted with ethyl acetate (150 mL) and washed with aqueous
IN HCl (1x50 mL). The aqueous layer was back-extracted with ethyl acetate (1x20 mL).
Combined ethyl acetate layers were washed with brine (1x50 mL), dried over Na,SO, and
evaporated. Crude aldehyde was purified by column chromatography (silica gel, 30%—50%
ethyl acetate-hexanes) to obtain the target aldehyde S2 as a white solid (1.31 g, 2.95

mmol, 95% yield); mp 143-145 °C; [a]% +6.5 (c 1.0, DCM); 'H NMR (400 MHz, CDCl,); &(ppm):
9.41 (d, J = 3.2 Hz, 1H, H-1), 6.85 (s, 1H, H-Ar), 6.71 (s, 1H, H-Ar), 6.52 (s, 2H, H-Ar,
H-5), 6.51 (s, 1H, H-Ar), 4.03 (d, J = 11.2 Hz, 1H, H-3), 3.89 (s, 3H, OMe), 3.87 (s, 3H,
OMe), 3.82 (s, 6H, OMe), 3.81 (s, 3H, OMe), 3.78 (s, 3H, OMe), 3.08-2.99 (m, 1H, H-2),
1.67 (s, 3H, H-7), 1.21 (d, J = 6.8 Hz, 3H, H-6); >*C NMR (125 MHz, CDCl,); d(ppm): 205.2,
151.8, 151.7, 148.5, 148.4, 143.1, 142.5, 136.0, 122.4, 120.4, 118.9, 114.4, 112.8, 97.8,
97.0, 56.7, 56.6, 56.5, 56.4, 56.1, 56.0, 48.0, 47.7, 16.5, 13.4; HRMS (ESI) calculated
for C,;H;,0,Na[M+Na]: 467.2046 found 467.2036.

CBI’4, PPh3
i-ProNEt, CH20|2

92 %

5,5'-((3S,4R,E)-6,6-Dibromo-2,4-dimethylhexa-1,5-diene-1,3-diyl)-bis-(1,2,4-trimethoxy-
benzene) S3. Carbon tetrabromide (1.96 g, 5.92 mmol) was added to a stirred solution of
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Ph,P (3.10 g, 11.8 mmol) in dichloromethane (20 mL) at 0 °C and the mixture was stirred

for 20 min. Hunig base (3.10 mL, 5.92 mmol) was added via syringe. After 2 min, a
solution of the aldehyde 82 (1.31 g, 2.94 mmol) in dichloromethane (10 mL) was added via
syringe. The reaction mixture was stirred at 0 °C for 20 min and then at room temperature
for 30 min. The reaction mixture was quenched with aqueous NaHCO; solution (30 mL) and
extracted with dichloromethane (3x30 mL). Combined organic layers were dried over Na,SO,
and evaporated. The product was purified by column chromatography (silica gel, 30% ethyl
acetate-hexanes) to obtain the desired dibromoalkene S3 as a brown oil (1.63 g, 2.71 mmol,

92% yield). [a]% +25.7 (c 1.0, DCM); 'H NMR (400 MHz, CDCl,); &(ppm): 7.24 (s, 1H, H-Ar),
7.08 (s, 1H, H-1), 6.98 (s, 1H, H-Ar), 6.48 (s, 1H, H-Ar), 6.41 (s, 1H, H-Ar), 6.33 (d, J
= 9.6 Hz, 1H, H-5), 4.15 (d, J = 11.2 Hz, 1H, H-3), 3.85 (s, 3H, OMe), 3.56 (s, 3H, OMe),
3.55 (s, 3H, OMe), 3.53 (s, 3H, OMe), 3.52 (s, 3H, OMe), 3.49 (s, 3H, OMe), 3.35-3.29 (m,
1H, H-4), 1.91 (d, J = 1.2 Hz, 3H, H-7), 1.30 (d, J = 6.8 Hz, 3H, H-6); '*C NMR (125 MHz,
cpcl,); &(ppm): 151.8, 151.7, 148.4, 147.9, 143.5, 142.8, 142.5, 136.8, 122.3, 121.7,
119.2, 114.4, 112.5, 98.0, 97.7, 87.4, 56.7, 56.6, 56.6, 56.6, 56.1, 56.0, 51.1, 40.0,
18.0, 15.8; HRMS (ESI) calculated for C,H,;,Br,0,Na[M+Na]: 621.0463 found 621.0435.

LDA, (HCHO),
THF, -78 °C

86 %

(4R,5S,E)-4,6-Dimethyl-5,7-bis(2,4,5-trimethoxyphenyl)hept-6-en-2-yn-1-o0l 11. A flame
dried round bottomed flask fitted with a stir bar, nitrogen inlet, and a septum was
charged with THF (2.0 mL) and cooled to -78 °C. Diisopropylamine (0.47 mL, 3.32 mmol)
followed by n-BuLi (2.43 M in hexanes, 1.29 mL, 3.14 mmol) were added via syringe. After
15 min, a solution of the starting material S3 (0.420 g, 0.70 mmol) in THF (5.0 mL) was
added via syringe. The reaction mixture was stirred at -78 °C for 45 min and then placed
in an ice-bath and stirred for 10 min. Azeotropically dried paraformaldehyde (100 mg,
3.33 mmol) was added at once and the mixture was stirred at room temperature for 4 h.
After quenching with aqueous NH,C1l solution (20 ml), the reaction mixture was diluted with
ethyl acetate (100 mL), washed with 1IN HC1l (20 mL), aqueous NaHCO, solution (20 mL), brine
(20 mL), dried over Na,SO,, and evaporated. The crude product was purified by column
chromatography (silica gel, 50% ethyl acetate-hexanes) to give the propargyllic alcohol

11 as a brown oil (0.284 g, 0.47 mmol, 86% yield). [a]% +4.6 (c 1.0, CH,CL,) ‘H NMR (400
MHz, CD¢); Oo(ppm): 7.51 (s, l1lH, H-Ar), 7.21 (s, 1H, H-7), 7.01 (s, 1lH, H-Ar), 6.49 (s, 1H,
H-Ar), 6.46 (s, 1H, H-Ar), 4.38 (d, J = 8.0 Hz, 1H, H-5), 4.00 (brs, 2H, H-1), 3.84 (s,
3H, OMe), 3.56 (s, 3H, OMe), 3.55 (s, 6H, OMe), 3.44 (s, 3H, OMe), 3.36-3.28 (m, 1H, H-4),
1.93 (s, 1H, H-9), 1.54 (d, J = 6.8 Hz, 3H, H-8); '*C NMR (125 MHz, CiD¢); O(ppm): 153.4,
152.8, 150.1, 149.9, 144.7, 144.4, 138.4, 123.1, 122.6, 120.5, 116.8, 115.7, 99.8, 99.7,
90.1, 81.8, 57.3, 57.1, 56.7, 56.6, 56.5, 56.4, 51.7, 51.6, 29.3, 20.8, 17.4; HRMS (ESI)
calculated for C,,H,,0,Na[M+Na]: 493.2202 found 493.2180.
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Lindlar's catalyst
MeOH, H, (balloon)

96 %

(2z,4S8,58,6E)-4,6-Dimethyl-5,7-bis(2,4,5-trimethoxyphenyl)hepta-2,6-dien-1-01 S4. A 50 mL
round bottomed flask was charged with propargyl alcohol 11 (0.280 g, 0.59 mmol). The
flask was evacuated and with filled with hydrogen (balloon). The process was repeated for
3 times. Methanol (8.0 mL) was added and the solution was stirred for 5 min. Lindlar’s
catalyst (5% Pd on CaCO, poisoned with Pb, 0.127 g) was added at once and the mixture was
stirred at room temperature for 10 min. The hydrogen balloon was removed and the mixture
was filtered quickly through a small pad of silica and washed with ethyl acetate (3x15
mL). Combined organic layers were evaporated and the crude product was purified by column
chromatography (silica gel, 50%—=70% ethyl acetate-hexanes) to give the Z-allylic alcohol

S4 (0.271 g, 0.57 mmol, 96% yield) as colorless oil. [a]% -14.0 (c 1.0, DCM); 'H NMR (500
MHz, CDCl,); o(ppm): 6.86 (s, 1lH, H-Ar), 6.71 (s, 1lH, H-Ar), 6.56 (s, 1lH, H-7), 6.53 (s,
1H, H-Ar), 6.50 (s, 1H, H-Ar), 5.37-5.28 (m, 2H, H-2, H-3), 4.13-4.00 (m, 2H, H-1), 3.89
(s, 3H, OMe), 3.86 (s, 3H, OMe), 3.83 (s, 3H, OMe), 3.81 (s, 3H, OMe), 3.80 (s, 3H, OMe),
3.79 (s, 3H, OMe), 3.68 (d, J = 11.0 Hz, 1H, H-5), 3.20-3.12 (m, 1H, H-4), 1.69 (s, 3H,
H-9), 1.14 (d, J = 6.5 Hz, 3H, H-8); '®C NMR (125 MHz, CDCl;); &(ppm): 152.0, 151.7, 148.2,
147.7, 142.8, 142.5, 138.3, 137.7, 126.4, 123.1, 121.4, 119.3, 114.4, 112.5, 98.0, 97.9,
58.7, 56.8, 56.7, 56.6, 56.6, 56.1, 56.0, 51.7, 34.2, 20.3, 17.1; HRMS (ESI) calculated
for C,;H;,0,Na[M+Na]: 495.2359 found 495.2345.

i) PPhg, ImH, l5, CH.Cl,
ii) 3,4-dimethoxyphenol
K,CO3, acetone, 50 °C

87 %

5,5'-((1E,3S5,4S,52)-7-(3,4-Dimethoxyphenoxy)-2,4-dimethylhepta-1,5-diene-1,3-diyl)bis-
(1,2,4-trimethoxybenzene) 12. Triphenylphosphine (0.108 g, 0.41 mmol), imidazole (62 mg,
0.90 mmol) and powdered iodine (0.112 g, 0.44 mmol) were added to a stirred solution of
the starting alcohol sS4 (0.130 g, 0.27 mmol) in dichloromethane (2.80 mL) at 0 °C
sequentially. The mixture was stirred at 0 °C for 10 min and quenched with saturated
aqueous Na,S,0,:NaHCO, solution (1:1, 20 mL). The dichloromethane layer was separated and
the aqueous layer was extracted with dichloromethane (2x10 mL). Combined organic layers
were dried over Na,S0, and evaporated under reduced pressure (the water bath was kept at
15 °C). The crude product was purified by a short column chromatography (silica gel, 20%
ethyl acetate-hexanes) to obtain the intermediate allylic iodide as a light brown oil
(0.150 g, 0.257 mmoml, 94% yield).

The allylic iodide was immediately dissolved 1in acetone (2.57 mL). Powdered
anhydrous K,CO; (0.356 g, 2.57 mmol) and 3,4-dimethoxyphenol (79 mg, 0.512 mmol) were
added to this solution. After stirring for 15 min at room temperature, the mixture was
heated at 50 °C for 3 h. The mixture was then cooled to room temperature and acetone was
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evaporated. Ethyl acetate (100 mL) and water (30 mL) were added to the residue. The ethyl

acetate layers were separated and the aqueous layer was extracted with ethyl acetate
(2x20 mL). The combined ethyl acetate layers were dried over Na,50, and evaporated. The
crude product was purified by a column chromatography (silica gel, 30% ethyl acetate-
hexanes) to obtain the requisite aryl ether 12 as a colorless oil (0.145 g, 0.24 mmol,
93% yield). [a]j +37.0 (c 1.0, CH,Cl,); 'H NMR (600 MHz, CDCl,); d(ppm): 6.86 (s, 1H, H-
Ar), 6.75 (d, J = 8.4 Hz, 1H, H-Ar), 6.71 (s, 1H, H-Ar), 6.56 (s, 1H, H-7), 6.52 (s, 1H,
H-Ar), 6.50 (s, 1lH, H-Ar), 6.48 (d, J = 2.4 Hz, 1H, H-Ar), 6.29 (dd, J1 = 9.0 Hz, J2 =
2.4 Hz, 1H, H-Ar), 5.43-5.38 (m, 2H, H-2, H-3), 4.38 (m, 2H, H-1), 3.87 (s, 3H, OMe),
3.86 (s, 3H, OMe), 3.83 (s, 3H, OMe), 3.82 (s, 3H, OMe), 3.81] (s, 3H, OMe), 3.80 (s, 3H,
OMe), 3.78 (s, 3H, OMe), 3.77 (s, 3H, OMe), 3.72 (d, 0 = 10.8 Hz, H-5), 3.19-3.11 (m, 1H,
H-4), 1.69 (s, 3H, H-9), 1.17 (d, J = 6.6 Hz, 3H, H-8); '*C NMR (150 MHz, CDCl,); &(ppm):
153.2, 152.0, 151.7, 149.8, 148.2, 147.7, 143.4, 142.7, 142.5, 138.8, 137.7, 123.3,
122.8, 121.6, 119.3, 114.4, 112.6, 111.6, 103.6, 101.0, 97.9, 97.8, 64.6, 56.7, 56.7,
56.6, 56.5, 56.4, 56.1, 55.9, 55.8, 51.8, 34.5, 20.1, 16.8; HRMS (ESI) calculated for
C;sH,,OoNa[M+Na]: 631.2883 found 631.2857.

Me3Al, PhMe
100 °C

42 % (60 % brsm)
31dr MeO

Alkenes 13. Trimethylaluminum (2.0 M solution in toluene, 2.84 mL, 5.67 mmol) was added
to an azeotropically dried neat aryl ether 12 (0.115 g, 0.19 mmol) at room temperature
under argon atmosphere. The solution was then heated at 100 °C for 2 h. The reaction
mixture was then cooled to 0 °C, diluted with dichloromethane (30 mL), and gquenched
carefully with 1IN HCl (50 mL). The organic layer was separated and the aqueous layer was
extracted with dichloromethane (2x30 mL). The combined organic layers were dried over
Na,SO0, and evaporated. The crude mixture of products was purified by a column
chromatography (silica gel, 30% ethyl acetate-hexanes) to give an inseparable mixture of
diastereomers as a light brown oil (48 mg, 0.078 mmol, 42% yield) along with the starting
material (21 mg, 0.034 mmol, 18%). 'H NMR for the major diastereomer: 'H NMR (600 MHz,
CDCl,); o(ppm): 6.91 (s, 1H, H-Ar), 6.64 (s, 1lH, H-Ar), 6.58 (s, 1H, H-Ar), 6.48 (s, 1H,
H-Ar), 6.47 (s, 1H, H-Ar), 6.44 (s, 1lH, H-Ar), 6.40 (s, 1H, H-7), 6.19-6.13 (m, 1H, H-8"),
5.18-5.12 (m, 2H, H-9"), 4.57 (s, 1H, OH), 3.90 (s, 3H, OMe), 3.86 (s, 3H, OMe), 3.85 (s,
3H, OMe), 3.83 (s, 3H, OMe), 3.81 (s, 3H, OMe), 3.79 (s, 3H, OMe), 3.78 (s, 3H, OMe),
3.72 (s, 3H, OMe), 3.65-3.62 (m, 1H, H-7"), 3.62 (d, J = 11.5 Hz, 1H, H-7"), 2.78-2.70 (m,
14, H-8'), 1.58 (s, 3H, H-9), 0.98 (d, J = 6.6 Hz, 3H, H-9'); HRMS (ESI) calculated for
C,,H,;,0,Na[M+Na]: 631.2883 found 631.2854.

OMe

NaH, Mel
THF, 0 °C

92 %

5,5'-((3S,4S,5R,E)-2,4-Dimethyl-5-(2,4,5-trimethoxyphenyl)hepta-1,6-diene-1,3-diyl)bis-
(1,2,4-trimethoxybenzene) S5 and 5,5'-((35,48,55,E)-2,4-dimethyl-5-(2,4,5-trimethoxy-
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phenyl)hepta-1,6-diene-1,3-diyl)bis(1,2,4-trimethoxybenzene) S6. Sodium hydride (60% in

mineral oil, 20 mg, 0.48 mmol) was added to as stirred solution of the starting phenol 13

(59 mg, 0.096 mmol) and iodomethane (30 uL, 0.48 mol) in THF (1.0 mL) at 0 °C and stirred

for 15 min. The ice-bath was removed and the reaction mixture was stirred at room
temperature for 1 h. The reaction mixture was then cooled to 0 °C and quenched with ice.

The reaction mixture was diluted with ethyl acetate (50 mL) and washed with brine (10 mL).
The organic layer was dried over Na,SO, and evaporated. The crude product was purified by

column chromatography (silica gel, 20—40% ethyl acetate-hexanes) to obtain the desired

product S5 and its diastereomer S6.

S5: (13.6 mg, 0.021 mmol, 22% yield); [a]> +45.3 (c 0.54, DCM); 'H NMR (500 MHz, CDCl,);
d(ppm): 7.15 (s, 1H, H-Ar), 6.74 (s, 1lH, H-Ar), 6.66 (s, 1lH, H-Ar), 6.53 (s, 1lH, H-Ar),
6.52 (s, 1H, H-7), 6.50 (s, 1H, H-Ar), 6.49 (s, 1H, H-Ar), 6.21 (ddd, J1 = 17.0 Hz, J2 =
10.0 Hz, J3 = 10.0 Hz, 1H, H-8"), 5.08 (dd, J1 = 10.0 Hz, J2 = 2.5 Hz, 1H, H-9"), 4.72 (dd,
Jl = 17.0 Hz, J2 = 2.0 Hz, 1H, H-9"), 3.92 (s, 3H, OMe), 3.90 (s, 3H, OMe), 3.86 (s, 6H,
OMe), 3.83 (d, J = 12.0 Hz, 1H, H-7'), 3.82 (s, 3H, OMe), 3.80 (s, 3H, OMe), 3.77 (s, 3H,
OMe), 3.76 (s, 3H, OMe), 3.74 (s, 3H, OMe), 3.68 (dd, Jl = 9.5 Hz, J2 = 3.5 Hz, 1H, H-7"),
2.53-2.44 (m, 1H, H-8'), 1.65 (s, 3H, H-9), 0.92 (d, J = 7.0 Hz, 3H, H-9'); '*C NMR (150
MHz, CDCl,); &(ppm): 152.7, 151.8, 151.1, 148.1, 147.9, 147.6, 142.6, 142.6, 142.5, 138.7,
136.2, 125.3, 122.6, 121.7, 120.0, 117.3, 114.9, 114.5, 113.9, 98.5, 98.3, 97.9, 57.4,
57.0, 56.8, 56.7, 56.6, 56.1, 56.0, 55.9, 50.4, 43.8, 36.8, 14.9, 13.4.

S6: (40.7 mg, 0.065 mmol, 68% yield); [o]% +63.8(c 1.0, DCM); 'H NMR (500 MHz, CDCL,);
d(ppm): 6.88 (s, 1lH, H-Ar), 6.66 (s, 1lH, H-Ar), 6.56 (s, 1lH, H-Ar), 6.51 (s, 1lH, H-Ar),
6.49 (s, 1H, H-Ar), 6.44 (s, 1lH, H-Ar), 6.41 (s, 1H, H-7), 6.17 (ddd, J1 = 17.0 Hz, J2 =
10.0 Hz, J3 = 8.5 Hz, 1H, H-8"), 5.00-4.92 (m, 2H, H-9"), 3.89 (s, 3H, OMe), 3.86 (s, 3H,
OMe), 3.85 (s, 3H, OMe), 3.84 (s, 3H, OMe), 3.80 (dd, J1 = 10.0 Hz, J2 = 6.0 Hz, 1H, H-7"),
3.78 (s, 3H, OMe), 3.77 (s, 3H, OMe), 3.76 (s, 3H, OMe), 3.73 (s, 3H, OMe), 3.67 (d, J =
11.0 Hz, 1H, H-7'), 2.70-2.62 (m, 1H, H-8'), 1.61 (s, 3H, H-9), 0.93 (d, J = 7.0 Hz, 3H, H-
9y; '*Cc NMR (150 MHz, CDCl,); &(ppm): 152.3, 151.8, 151.7, 148.1, 147.7, 147.5, 142.5,
142.4, 142.3, 141.8, 138.3, 123.6, 122.3, 122.0, 120.0, 114.6, 114.5, 113.7, 112.9, 98.4,
98.1, 97.5, 56.9, 56.6, 56.5, 56.5, 56.4, 56.1], 56.0, 56.0, 55.9, 50.5, 45.7, 37.6, 15.6,
15.1; HRMS (ESI) calculated for C;¢H,,O,.Na[M+Na]: 645.3040 found 645.3010.

Lindlar's catalyst
EtOAc, H, (balloon)

92 %

(+)-tatanan A
(+)-Tatanan A. A 50 mL round bottomed flask was charged with substrate S5 (28 mg, 0.045
mmol). The flask was evacuated and with filled with hydrogen. The process was repeated 3

times. Ethyl acetate was added and the solution was stirred for 5 min. Lindlar’s catalyst
(5% Pd on CaCO; poisoned with Pb, 95 mg) was added at once and the mixture was stirred at
room temperature for 20 min. The hydrogen balloon was removed and the mixture was
filtered quickly through a small pad of silica and washed with ethyl acetate (3x20 mL).
The filtrate was evaporated and crude product was purified by column chromatography
(silica, 30% ethyl acetate-hexanes) to give pure tatanan A (26 mg, 0.041 mmol, 92% yield)
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as a colorless oil. A sample of tatanan A was recrystallized from CD,0D; mp 123-125 °C;
[a]%f 4+55.1 (c 0.1, MeOH); 'H NMR (500 MHz, CD;OD); &(ppm): 6.86 (s, 1H, H-Ar), 6.65 (s, 1lH
H-Ar), 6.63 (s, 1lH H-Ar), 6.59 (s, lH H-Ar), 6.53 (s, 2H, H-Ar), 6.26 (s, 1lH, H-7), 3.86
(s, 3H, OMe), 3.83 (s, 3H, OMe), 3.81 (s, 3H, OMe), 3.77 (s, 3H, OMe), 3.76 (s, 3H, OMe),
3.71 (s, 3H, OMe), 3.70 (s, 6H, OMe), 3.52 (s, 3H, OMe), 3.50 (d, J = 11.5 Hz, 1H, H-7')
3.16-3.02 (m, 1H, H-7"), 2.58-2.51 (m, 1H, H-8'), 1.85-1.67 (m, 2H, H-8"), 1.55 (s, 3H, H-
9), 0.95 (d, J = 6.5 Hz, 3H, H-9), 0.75 (t, J = 7.5 Hz, 3H, H-9”); *C NMR (125 MHz,
CD,0D); O(ppm): 154.9, 154.5, 153.8, 150.1, 149.5, 149.4, 144.1, 144.0, 143.6, 139.9,
125.3, 123.9, 123.3, 121.6, 116.8, 116.8, 115.4, 100.1, 100.1, 98.8, 57.9, 57.8, 57.7,
57.4, 57.04, 56.97, 56.9, 56.8, 56.2, 52.2, 38.5, 27.3, 16.0, 15.0, 13.4; HRMS (ESI)
calculated for C;¢H,;O,Na[M+Na]: 647.3196 found 647.3181.

cl CH,Cly, RT, 10 h o .
>T5\/§>/ + > >T5\/*c/
1 3
Yield: 88 % s

PhO,S -N-O o83
s7 (+)-S8 eI 21

(R)-tert-Butyl (E)-2-buten-1-yl sulfoxide 21. A solution of tert-butyl (E)-2-buten-1-yl
sulfide®? 87 (0.53 g, 3.7 mmol) in 24 mL of CH,Cl, was added to a solution of oxaziridine®
S8 (1.31 g, 3.5 mmol) in 100 mL of CH,Cl, under the atmosphere of argon. The reaction
mixture was stirred at room temperature for 10 h, the solvent was removed under reduced
pressure and the residue was purified by column chromatography (silica, 20% acetone — DCM)
to give the desired product (0.52 g, 3.30 mmol, 88%) as colorless oil. The enantiomeric
excess was found to be 90% by chiral HPLC analysis (Daicel Chiralcel AD-H, 2%
iPrOH/hexanes, A= 200 nm, r = 1.0 ml/min, R, = 18.3 min (minor), R, = 20.8 (major)); [oc]zD3
+198.8° (¢ 1.0, CH,Cl,); 'H NMR (500 MHz, t = 23 °C, CDCl,); O(ppm): 5.76 (dg, J = 14.1, 6.5
Hz, 1H, H-3), 5.59 — 5.49 (m, 1H, H-2), 3.23 — 3.14 (m, 1H, Ha-1), 3.09 — 3.01 (m, 1H,
Hb-1), 1.71 (dd, J = 6.5, 1.3 Hz, 3H, H-4), 1.20 (s, 9H, H-5); *C NMR (125 MHz, t = 23 °C,
cpcl,); O(ppm): 133.55, 120.36, 53.15, 49.73, 22.86, 22.83, 18.09; LRMS (ESI) calcd for
CgH,,OSNa [M+Na] 183.08, found 183.09.

OMe

OMe o LDA, LiBr, THF, -78 °C, 1.5 h OMe
o \ then Mel, -78 °C to RT, 1 h
] >
ﬁ‘“s\/\/ + O'-Bu > 0 Me0” ™
MeO 50 % S

8 : 9
RN 5_CO,Bu-t
OMe >| \1/Y\:/
7 6"
22

21 s9

(2R,3S,4R,E)-tert-Butyl 6-((R)-tert-butylsulfinyl)-2,4-dimethyl-3-(2,4,5-trimethoxyphen-
yl)hex-5-enocate 22. A solution of (S)-tert-butyl (E)-2-buten-1-yl sulfoxide (21) (0.88 g,
5.50 mmol) in THF (6.0 ml total with rinses) was added slowly dropwise to a slight excess
of lithium diisopropylamide, generated from n-butyllithium (1.99 M in hexanes, 2.76 ml,
5.50 mmol) and diisopropylamine (0.77 ml, 5.50 mmol), in THF (70 mL) at -78 °C under
argon. The resulting solution was stirred for 15 min, and then a solution of ester S9
(1.40 g, 4.80 mmol) and lithium bromide (0.83 g, 9.60 mmol) in THF (6.0 ml total with
rinses) was added at -78 °C. Addition of the solution was carried out slowly to ensure
that the temperature of the reaction remained constant. The reaction mixture was stirred
at -78 °C for 90 min, and then iodomethane (3.00 ml, 24.0 mmol) was added slowly. The

*Binns, M. R.; Haynes, R. K.; Katsifis, A. G.; Schober, P. A.; Vonwiller, S. C. J. Am. Chem. Soc. 1988, 110, 5411-5423.

? Davis, F. A.; Reddy, R. T.; Han, W.; Carroll, P. J. J. Am. Chem. Soc. 1992, 114, 1428-1437.
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reaction mixture was allowed to warm to ambient temperature during 30 min and stirred at

ambient temperature for 1 h. The mixture was then gquenched with saturated aqueous
ammonium chloride and extracted with ethyl acetate (3x50 ml). The combined organic layers
were washed with brine, dried with sodium sulfate, concentrated, and the residue was
purified by column chromatography (silica, 50% ethyl acetate — hexanes) to give the

desired product 22 (1.13 g, 2.40 mmol, 50%). [0]% +142.9° (¢ 1.0, CH,Cl,); 'H NMR (500 MHz,
t = 23 °c, C€DCl,); O(ppm): 6.48 (s, 1H, H-Ar), 6.46 (s, 1lH, H-Ar), 6.37 (dd, J = 15.0, 8.8
Hz, 1H, H-2), 6.00 (d, J = 14.9 Hz, 1H, H-1), 3.85 (s, 3H, OMe), 3.81 (s, 3H, OMe), 3.75
(s, 3H, OMe), 3.48 (s, 1H, H-4), 2.78 (dd, J = 13.0, 6.8 Hz, 1H, H-3), 2.73 — 2.69 (m, 1H,
H-5), 1.47 (s, 9H, H-9), 1.17 (s, 9H, H-8), 0.92 (d, J = 6.7 Hz, 3H, H-7), 0.84 (d, J =
6.9 Hz, 3H, H-6);'H NMR (500 MHz, t = 50 °C, CDCl;); O(ppm): 6.49 (s, 1H), 6.38 (dd, J =
15.2, 8.6 Hz, 1H), 6.01 (d, J = 15.3 Hz, 1H), 3.85 (s, 2H), 3.81 (s, 1H), 3.75 (s, 2H),
3.47 (s, 1H), 2.80 (dt, J = 13.3, 6.6 Hz, 1H), 2.73 (dt, J = 13.1, 6.7 Hz, 1H), 1.48 (s,
9H), 1.17 (s, 9H), 0.94 (d, J = 6.7 Hz, 3H), 0.85 (d, J = 6.9 Hz, 3H);”C NMR (125 MHz, t
= 23 °C, €DCl,); O&(ppm): 176.15, 152.69, 148.90, 147.91, 143.96, 142.71, 127.74, 118.13,
97.57, 80.28, 56.56, 56.40, 55.94, 54.39, 43.37, 39.75, 28.07, 22.80, 18.53, 16.67; LRMS
(ESI) calcd for C,H,,0(SNa [M+Na] 491.24, found 491.25.°

OMe OMe
OMe m-CPBA,CH,Cl, OMe
0°C, 40 min
9 MeO —_— 9 MeO
S A~ A_-CO:-Bu 86 % P SANEAECOBuU ®
22 23
(2R,3S,4R,E)-tert-Butyl 6-(tert-butylsulfonyl)-2,4-dimethyl-3-(2,4,5-trimethoxyphenyl)-

hex-5-enocate 23. m-Chloroperoxybenzoic acid (~77% pure, 0.59 g, 2.65 mmol) was added to a
solution of the starting sulfoxide 22 (1.13 g, 2.41 mmol) in dry CH,Cl, (40 mL) at 0 °C .
After the addition was complete, the solution was stirred at the same temperature for 40
min. A 20 mL portion of saturated aqueous sodium sulfite was added, and the aqueous phase
was extracted with CH,Cl, (3x50 ml). The combined organic layers were washed with
saturated aqueous sodium carbonate and brine, dried with sodium sulfate, concentrated,
and the residue was purified by column chromatography (silica, 30% ethyl acetate -—

hexanes) to give the desired product 23 (1.01 g, 2.10 mmol, 86%). [oc]zD3 +42.1° (¢ 1.0,
CH,Cl,); 'H NMR (500 MHz, t = 23 °C, CDCl,); d(ppm): 6.84 (dd, J = 15.2, 8.9 Hz, 1H, H-2),
6.49 (s, 1H, H-Ar), 6.44 (s, 1H, H-Ar), 6.13 (d, J = 15.2 Hz, 1H, H-1), 3.87 (s, 3H, OMe),
3.82 (s, 3H, OMe), 3.77 (s, 3H, OMe), 3.66 — 3.26 (m, 1H, H-4), 2.91 — 2.63 (m, 2H, H-
3,5), 1.49 (s, 9H, H-9), 1.29 (s, 9H, H-8), 0.97 (d, J = 6.7 Hz, 3H, H-7), 0.87 (d, J =
6.9 Hz, 3H, H-6); 'H NMR (500 MHz, t = 50 °C, CDCl,); &(ppm): 6.84 (dd, J = 15.2, 8.8 Hz,
1H), 6.50 (s, 1H), 6.47 (s, 1H), 6.13 (d, J = 15.2 Hz, 1H), 3.86 (s, 3H), 3.82 (s, 3H),
3.77 (s, 3H), 3.47 (s, 1H), 2.84 (dd, J = 13.6, 6.9 Hz, 1H), 2.77 (s, 1lH), 1.50 (s, 9H),

4 The absolute configuration was confirmed by the follwing transformations and correlation of the final product to a known compound: Hanessian, S.; Gomtsyan, A.;
Payne, A.; Herve, Y.; Beaudoin, S. J. Org. Chem. 58, 5032-5034 (1993).

LDA, LiBr

° THF, -78 °C, 60 min MCPBA, CH,Cl,, Pd(acac),(10 mol %) Ph
i 0°C, 1h o Ph 0°C, 30 min o Ph i-PrMgBr(3.0 eq) Ph Og; NaBH, A_CO,tBu
Ph__~__OtBu , 1 i 0 HO
R Sox 1 o s~ A comy — S A~ N _cou —— AL _comu — »
o 73% H 56% ) i
153 dr3:1 B N : [o]p22 -18 (c 1.0, CH,Cl,)
mg 120mg (iit. [o]p® +17 (¢ 2.5, CHyCly)

for enantiomer)
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1.29 (s, 9H), 0.99 (d, J = 6.7 Hz, 3H), 0.88 (d, J = 6.9 Hz, 3H); '*C NMR (125 MHz, t = 23

°c, ¢cpcl,); O(ppm): 175.96, 153.51, 152.52, 148.22, 142.82, 123.46, 117.54, 113.38, 97.51,
80.47, 58.06, 56.53, 56.23, 55.96, 43.17, 39.64, 28.03, 23.15, 18.02, 16.63. LRMS (ESI)
caled for C,;H,,0,SNa [M+Na] 507.24, found 507.25.

OMe OMe
OMe Pd(acac),(10 mol %) OMe
i-PrMgCl, THF, 0°C, 6 h
O MeO » MeO Y
H ¢ 2 T t 8
S A _-CO;"Bu 1% A CO,t-Bu
o : F
H . .
23 24

tert-Butyl (2R,3S,4S)-2,4-dimethyl-3-(2,4,5-trimethoxyphenyl)hex-5-enoate 24. A solution
of i-PrMgCl (1.3 mL, 1.1 M in THF) was added dropwise to a solution of the starting
sulfone 23 (0.232 g, 0.47 mmol) and Pd(acac), (15 mg, 0.047 mmol) in dry THF (10 mL) at O
°C. The resulting solution was stirred at 0 °C for 1.5 h. The mixture was then quenched
with aqueous ammonium chloride and extracted with ethyl acetate (3x20 ml). The organic
layer was washed with aqueous saturated sodium carbonate and brine, dried over with
sodium sulfate, and concentrated under reduced pressure. The residue was purified by

column chromatography (silica, 15% ethyl acetate — hexanes) to give the desired product

24 (0.121 g, 0.33 mmol, 71%). [o]% +30.9° (¢ 1.0, CH,Cl,); 'H NMR (500 MHz, t = 23 °C,
cbCcl,); d(ppm): 6.54 (s, 1lH, H-Ar), 6.51 (s, 1lH, H-Ar), 5.74 (ddd, J = 17.3, 10.4, 8.2 Hz,
1H, H-2), 5.01 (dd, J = 10.3, 1.4 Hz, 1H, H-la), 4.95 (d, J = 17.2 Hz, 1H, H-1b), 3.87 (s,
3H, OMe), 3.78 (s, 3H, OMe), 3.76 (s, 3H, OMe), 3.45 (s, 1H, H-4), 2.72 (dg, J = 13.5,
6.8 Hz, 1H, H-5), 2.56 — 2.48 (m, 1H, H-3), 1.50 (s, 9H, H-8), 0.86 (d, J = 7.1 Hz, 3H,
H-6), 0.84 (d, J = 7.4 Hz, 3H, H-7); C NMR (125 MHz, t = 23 °C, CDCl,); O&(ppm): 176.35,
152.94, 147.58, 142.34, 141.00, 119.21, 114.56, 113.42, 97.49, 79.90, 56.60, 56.46, 55.79,
45.39, 43.28, 40.29, 27.99, 18.33, 16.69; LRMS (ESI) calcd for C,H;,0,Na [M+Na] 387.21,
found 387.23.

OMe om n-BuLi, THF, -78 °C, 30 min
OMe e

o .
©/ oTIPS 0°C, 30 min, rt, 3 h _
+
MeO Y
_COfBu  Br 89%
/\r\s/ OMe

24 25
(2R,3S5,4S)-1,1-Bis(2,5-dimethoxy-4-((triisopropylsilyl)oxy)phenyl)-2,4-dimethyl-3-(2,4,5-
trimethoxyphenyl)hex-5-en-1-01 26. n-Butyllithium (1.99 M in hexane, 1.0 mL, 1.99 mmol)

was added dropwise to a solution of (4-bromo-2,5-dimethoxyphenoxy)triisopropylsilane S10
(0.77 g, 1.98 mmol) in THF (3 mL) at -78 °C. After stirring at -78 °C for 1 h, the
reaction flask was placed in an ice-water bath and stirred for 10 min. The reaction
mixture was then cooled back to -78 °C and a solution of ester 24 (0.24 g, 0.65 mmol) in
THF (3.0 ml total with rinses) was added via syringe drop by drop, and stirring was
continued at the same temperature for 30 min. After warming to 0 °C for 30 min and room
temperature for 3 h, the reaction mixture was quenched with saturated aqueous NaHCO,
solution (10 mL). The mixture was extracted with ethyl acetate (3x20 mL). The combined
organic layers were washed with brine, dried with sodium sulfate, concentrated, and the
residue was purified by column chromatographyraphy (silica, 8% first then 15% ethyl

acetate — hexanes) to give the desired product 26 (0.53 g, 0.58 mmol, 89%). [a]2§ -25.3° (c
1.0, CH,Cl,); 'H NMR (500 MHz, t = 23 °C, CDCl,); &(ppm): 7.33 (s, 1H, H-Ar), 7.18 (s, 1H,

H-Ar), 6.74 (s, 1H, H-Ar), 6.39 (s, 2H, H-Ar), 6.33 (s, 1H, H-Ar), 5.73 — 5.51 (m, 1H, H-
S13
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2), 4.94 (s, 1H, OH), 4.75 (d, J = 17.3 Hz, 1lH, H-la), 4.72 (d, J = 10.2 Hz, 1lH, H-1b),
3.86 (s, 3H, OMe), 3.82 (s, 3H, OMe), 3.79 (s, 3H, OMe), 3.75 (s, 3H, OMe), 3.55 (d, J =
5.7 Hz, 1H, H-4), 3.45 (broad s, 3H, OMe), 3.41 (s, 3H, OMe), 3.38 (s, 3H, OMe), 2.51 (s,
iy, H-3), 1.30 — 1.16 (m, 6H, H-TIPS), 1.12 — 1.02 (m, 39H H-TIPS, Me), 0.95 — 0.90 (m,
3H); '®C NMR (125 MHz, t = 23 °C, CDCl;); &(ppm): 152.77, 146.83, 144.22, 144.05, 143.91,
143.67, 141.57, 128.03, 124.25, 114.80, 112.75, 106.48, 97.32, 81.10, 56.62, 56.26, 55.53
41.95, 37.96, 18.97, 17.83, 17.78, 17.48, 17.44, 14.11, 12.82, 12.81, 12.76, 12.75; LRMS
(ESI) calcd for C,;H4,0,,Si,Na [M+Na] 933.53, found 933.58.
BF3/Et,0, Et3SiH, CH,Cl,
-78 °C, 30 min
88 % o
((((2R,3S5,4S)-2,4-Dimethyl-3-(2,4,5-trimethoxyphenyl)hex-5-ene-1,1-diyl)bis(2,5-
dimethoxy-4,1-phenylene) )bis(oxy) )bis(triisopropylsilane) 27. Triethylsilane (1.6 mL, 10

mmol) followed by BF;*0Et,(0.26 mL,

g, 0.52

mmol)

in dichloromethane

(40 mIL)

at -78

°C under an atmosphere of argon.

2.1 mmol) were added to a solution of alcohol 26 (0.47

The

resultant solution was stirred at -78 °C for 30 min. Aqueous ammonium chloride (30 mL) was

added,

sodium

(silica,

the
dichloromethane (3x20 mL).
sulfate,

10% ethyl acetate — hexanes) to give the desired product 27

layers

concentrated,

were

separated,

the

aqueous

The combined organic layers were washed with brine,

and the residue was

extracted with
dried with
purified by column chromatography
(0.41 g, 0.46 mmol,

layer was further

88 %). [a]3 -41.4° (c 1.0, CH,Cl,); 'H NMR (500 MHz, t = 40 °C, CDCl,); d(ppm): 6.96 (s, 1H,

H-Ar), 6.69 (s, 1H, H-Ar), 6.61 (s, 1H, H-Ar), 6.42 (s, 1H, H-Ar), 6.41 (s, 1H, H-Ar),
6.40 (s, 1H, H-Ar), 5.69 — 5.58 (m, 1H, H-2), 4.86 — 4.79 (m, 1H, H-la), 4.75 (d, J =
10.3 Hz, 1H, H-1b), 4.34 (s, 1H, H-6), 3.87 (s, 3H, OMe), 3.77 (s, 3H, OMe), 3.76 (s, 3H,
OMe), 3.66 (s, 3H, OMe), 3.55 (s, 3H, OMe), 3.53 (s, 3H, OMe), 3.48 (s, 3H, OMe), 3.21
(s, 1H, H-4), 2.92 (s, 1H, H-3), 2.78 (s, 1H, H-5), 1.24 (ddt, J = 14.6, 10.8, 7.4 Hz,
9H, H-6 and TIPS), 1.09 (ddd, J = 13.2, 7.4, 1.5 Hz, 36H, H-TIPS), 0.69 (d, J = 7.0 Hz,
3H, H-7); ®C NMR (125 MHz, t = 50 °C, CDCl,); O&(ppm): 153.23, 152.19, 147.56, 144.62,
144.33, 143.80, 143.75, 142.22, 126.57, 126.26, 122.00, 116.19, 115.93, 114.87, 112.68,
106.41, 106.10, 97.36, 56.85, 56.73, 56.62, 56.56, 56.29, 56.11, 55.70, 39.09, 35.68,
29.69, 18.97, 17.94, 17.89, 17.59, 17.55, 14.13, 12.98, 12.94; LRMS (ESI) calcd for
Cs,Hg,0,Si,Na [M+Na] 917.54, found 917.60.
#>co,Me

Methyl

5-(2,4,5-trimethoxyphenyl)hept-2-enoate 28.

acrylate

(0.27 mL,

was stirred at 45

chromatography (silica,

3.0 mmol) were dissolved in CH,C1,
generation catalyst (15 mg,
°C for 72 h and then concentrated.

Hoveyda-Grubbs Il cat.(5 mol%)
CH,Cl,,40°C, 72 h

93 %

Alkene

0.025 mmol) was added as a solid in one portion.

15% ethyl acetate — hexanes) to give the desired product 28

(4S,5S8,6R,E)-7,7-bis(2,5-dimethoxy-4-((triisopropylsilyl)oxy)phenyl)-4,6-dimethyl-

27 (0.45 g,

(4 mL),

0.50 mmol)
and Hoveyda-Grubbs second-

and methyl

The reaction
The residue was purified by column

(0.44
S14
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g, 0.46 mmol, 93 %) as a yellow solid. [a]% -9.6° (¢ 1.0, CH,Cl,); 'H NMR (500 MHz, t = 50
°c, cpcl,); O(ppm): 7.02 (broad, 1H, H-3), 6.89 (s, 1lH, H-Ar), 6.80 (s, 1lH, H-Ar), 6.53
(s, 1H, H-Ar), 6.46 (s, 1H, H-Ar), 6.45 (s, 1H, H-Ar), 6.42 (s, 1H, H-Ar), 5.68 (d, J =
15.8 Hz, 1H, H-2), 4.65 (s, 1H, H-7), 3.86 (s, 3H, OMe), 3.75 (s, 3H, OMe), 3.72 (s, 3H,
OMe), 3.69 (s, 3H, OMe), 3.67 (s, 3H, OMe), 3.66 (s, 3H, OMe), 3.57 (s, 3H, OMe), 3.56
(s, 3H, OMe), 3.30 (s, 1H, H-5), 2.90 (s, 2H, H-4 and 6), 1.34 — 1.19 (m, 6H, H-TIPS),
1.15 — 1.02 (m, 36H, H-TIPS), 0.94 (d, J = 3.4 Hz, 3H, H-8), 0.70 (t, J = 5.6 Hz, 3H, H-
9); C NMR (125 MHz, t = 50 °C, CDCl;); O(ppm): 167.29, 154.14, 152.98, 152.20, 151.97,
147.81, 144.65, 144.33, 144.05, 143.98, 142.49, 125.93, 125.11, 121.11, 119.70, 115.95,
115.24, 106.62, 105.89, 97.65, 56.71, 56.67, 56.58, 56.21, 56.12, 55.92, 51.02, 37.58,
35.97, 17.92, 17.91, 17.88, 17.57, 17.54, 14.72, 12.97, 12.94; LRMS (ESI) calecd for
Cs;Hg,0,,S1i,Na [M+Na] 975.54, found 975.54.

MeO,C MeO OTIPS
MeO

(FBU),AIH, CH,Cl,, -78 °C, 1h

99 %

(4S,5S8,6R,E)-7,7-Bis(2,5-dimethoxy-4-((triisopropylsilyl)oxy)phenyl)-4,6-dimethyl-5-

(2,4,5-trimethoxyphenyl)hept-2-en-1-01 S11. Diisobutylaluminum hydride (1 M in toluene,
2.3 ml, 2.3 mmol) was added dropwise to a solution of ester 28 (0.43 g, 0.46 mmol) in dry
dichloromethane (25 ml) at -78 °C. After 1 h, the reaction mixture was quenched with 20 ml
of Rochelle’'s salt solution and diluted with 50 ml of ethyl acetate. The mixture was
stirred vigorously for 2 h at room temperature. The layers were separated and the aqueous
layer was extracted with ethyl acetate (3x20 ml). The organic layers were dried with
sodium sulfate and concentrated to give the crude alcohol, which was purified by column

chromatographyraphy (silica, 30% ethyl acetate — hexanes) to give the desired product S11

(0.42 g, 0.45 mmol, 99 %) as a colorless solid. [0]% -29.7° (c 1.0, CH,Cl,); 'H NMR (500 MHz,
t = 50 °c, CDCl,); O(ppm): 6.90 (s, 1H, H-Ar), 6.74 (s, 1lH, H-Ar), 6.59 (s, 1H, H-Ar),

6.42 (s, 1H, H-Ar), 6.41 (s, 1H, H-Ar), 6.40 (s, 1H, H-Ar), 5.51 (dd, J = 15.4, 7.2 Hz,

14, H-3), 5.43 (dt, J = 15.4, 5.8 Hz, 1H, H-2), 4.39 (s, 1H, H-7), 3.89 (d, J = 5.8 Hz,

2H, H-1), 3.86 (s, 3H, OMe), 3.77 (s, 3H, OMe), 3.75 (s, 3H, OMe), 3.67 (s, 3H, OMe),

3.55 (s, 3H, OMe), 3.55 (s, 3H, OMe), 3.49 (s, 3H, OMe), 3.20 (s, 1H, H-5), 2.92 (s, 1H,

H-4), 2.76 (s, 1H, H-6), 1.30 — 1.19 (m, 6H, H-TIPS), 1.11 — 1.06 (m, 36H, H-TIPS), 1.04

(d, J = 6.5 Hz, 3H, H-8), 0.71 (d, J = 7.0 Hz, 3H, H-9); ®C NMR (125 MHz, t = 50 °C,CDCl,);
d(ppm): 153.17, 152.16, 152.13, 147.64, 144.64, 144.36, 143.87, 143.82, 142.28, 138.49,

127.61, 126.40, 126.03, 122.06, 115.88, 114.95, 106.45, 106.11, 97.36, 63.98, 56.89,

56.71, 56.65, 56.57, 56.35, 56.17, 55.73, 18.98, 17.93, 17.93, 17.89, 17.58, 17.54, 14.28,
12.98, 12.94; LRMS (ESI) calcd for C;,Hy,0,,Si,Na [M+Na] 947.55, found 947.59.

CICO,Me, py, CH,Cl,, 0°C, 1 h

[
o

95 %

(4S,5S8,6R,E)-7,7-Bis(2,5-dimethoxy-4-((triisopropylsilyl)oxy)phenyl)-4,6-dimethyl-5-
(2,4,5-trimethoxyphenyl)hept-2-en-1-yl methyl carbonate S12. Methyl chloroformate (0.10

mL, 1.3 mmol) was slowly added to a stirred solution of allyl alcohol S11 (0.41 g, 0.44
S15
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mmol) and pyridine (0.23 mL, 2.7 mmol) in dry dichloromethane (25 mL) at 0 °C. The mixture

was stirred at 0 °C for 60 min and then concentrated. The residue was purified by column

chromatography (silica, 25% ethyl acetate — hexanes) to give the desired product 812

(0.42 g, 0.43 mmol, 95%) as a white powder. kﬂ? -24.9° (¢ 1.0, CH,Cl,); 'H NMR (500 MHz, t
= 50 °c, cDCl,;); O(ppm): 6.89 (s, 1lH, H-Ar), 6.76 (s, 1lH, H-Ar), 6.57 (s, 1lH, H-Ar), 6.43
(s, 1H, H-Ar), 6.41 (s, 1H, H-Ar), 6.40 (s, 1H, H-Ar), 5.67 (dd, J = 15.1, 7.5 Hz, 1H, H-
2), 5.44 — 5.35 (m, 1H, H-3), 4.47 — 4.36 (m, 3H, H-1 and 7), 3.87 (s, 3H, OMe), 3.76 (s,
3H, OMe), 3.74 (s, 3H, OMe), 3.72 (s, 3H, OMe), 3.68 (s, 3H, OMe), 3.57 (s, 3H, OMe),
3.55 (s, 3H, OMe), 3.50 (s, 3H, OMe), 3.19 (s, 1H, H-5), 2.90 (s, 1H, H-4), 2.79 (s, 1H,
H-6), 1.29 — 1.20 (m, 6H, H-TIPS), 1.12 — 1.06 (m, 36H, H-TIPS), 1.01 (d, J = 6.4 Hz, 3H,
H-8), 0.69 (d, J = 7.0 Hz, 3H, H-9); *C NMR (125 MHz, t = 50 °C,CDCl,); &(ppm): 155.56,
153.07, 152.11, 152.07, 147.59, 144.56, 144.28, 143.82, 143.78, 142.27, 141.93, 126.24,
125.82, 121.77, 115.85, 114.94, 106.39, 105.96, 97.39, 56.76, 56.62, 56.58, 56.50, 56.23,
56.06, 55.65, 54.37, 37.55, 18.72, 17.85, 17.81, 17.51, 17.47, 14.27, 12.91, 12.86; LRMS
(ESI) calcd for C,,Hg0,,5i,Na [M+Na] 1005.56, found 1005.59.

n-BugNF, THF, 0 °C, 15 min

[
'

98 %

S$12 OTIPS

(4S,5S8,6R,E)-7,7-Bis(4-hydroxy-2,5-dimethoxyphenyl)-4,6-dimethyl-5-(2,4,5-trimethoxyphen-

yl)hept-2-en-1-yl methyl carbonate 29. Tetra-n-butylammonium fluoride (1.0 M in THF, 1.2
ml, 1.2 mmol) was added to a solution of silyl ether S12 (0.39 g, 0.39 mmol) in THF (30
ml) at 0 °C. After 15 min, the reaction was quenched with 1M aqueous solution of hydrogen
chloride (2 ml). The aqueous layer was extracted with ethyl acetate (3x10 ml). The
combined organic layers were washed with brine, dried with sodium sulfate, concentrated,
and the residue was purified by column chromatography (silica, 50% ethyl acetate -—

hexanes then 60% ethyl acetate — hexanes) to give the desired product 29 (0.28 g, 0.40

mmol, 100%) as a yellow solid. [a]% -66.4° (c 1.0, CH.Cl,); 'H NMR (500 MHz, t = 50 °C,
cbCcl,); O(ppm): 6.88 (s, 1lH, H-Ar), 6.80 (s, 1lH, H-Ar), 6.57 (s, 1lH, H-Ar), 6.47 (s, 1H,
H-Ar), 6.43 (s, 1H, H-Ar), 6.35 (s, 1H, H-Ar), 5.54 (dd, J = 15.4, 7.8 Hz, 1H, H-3), 5.41
(s, 1H, OH), 5.37 (s, 1H, OH), 5.36 — 5.27 (m, 1H, H-2), 4.33 (d, J = 6.5 Hz, 2H, H-1),
4.13 (s, 1H, H-7), 3.87 (s, 3H, OMe), 3.83 (s, 3H, OMe), 3.77 (s, 6H, OMe), 3.71 (s, 3H,
OMe), 3.63 (s, 3H, OMe), 3.62 (s, 3H, OMe), 3.43 (s, 3H, OMe), 3.43 (s, 3H, OMe), 3.08 (s,
2H, H-5 and 4), 2.75 (s, 1H, H-6), 1.12 (d, J = 6.6 Hz, 3H, H-8), 0.78 (d, J = 6.9 Hz, 3H,
H-9); *C NMR (125 MHz, t = 23 °C, CDCl,); &(ppm): 171.22, 155.47, 152.73, 152.18, 152.12,
147.19, 143.83, 143.72, 142.36, 141.62, 139.85, 139.54, 124.04, 123.74, 121.38, 113.70,
112.81, 99.68, 99.25, 96.07, 68.80, 64.31, 60.34, 56.66, 56.56, 56.08, 55.82, 55.64,
55.18, 54.48, 30.58, 19.06, 18.94, 14.17, 14.14, 13.64; LRMS (ESI) calcd for C;H,0,,Na
[M+Na] 693.29, found 693.32.

S16



Supplementary Information. Xiao et al.

Pd(dba), (20 mol%), P(OPh)s(48 mol%)
CH,Cly, RT, 20 h

Y

84 % (92 % brsm)

Mixture of cyclohexadienones 32, 33, and 34. Bis-phenol 29 (0.100 g, 0.149 mmol), Pd(dba),
(17 mg, 0.030 mmol), and P(OPh); (22 mg, 0.072 mmol) were dissolved in CH,Cl, (3.0 mL) and
the resulting solution was degassed with argon and stirred at room temperature. After 20
h, the solvent was removed under reduced pressure and the residue was purified by flash
column chromatography (SiO,, 50% ethyl acetate — hexanes, then 100% ethyl acetate) to give
products 32, 33 and 34 (75 mg, 0.0126 mmol, 84%), as an inseparable mixture in a 6:3:2
ratio, respectively, along with the recovered starting material (9 mg, 0.0134 mmol, 9%).
LRMS (ESI) caled for C;H,,0,Na [M+Na] 617.27, found 617.30.

NaH, CHgl, THF
0°tort,3h
—_—

78%

Mixture of aryl methyl ethers S14, S15, and S16. Sodium hydride (60% in mineral oil, 54
mg, 1.35 mmol) was added to as stirred solution of 32, 33 and 34 (6:3:2, 80 mg, 0.134
mmol) and iodomethane (84 upL, 1.35 mol) in dry THF (5.0 mL) at 0 °C. The resultant mixture
was stirred for 10 min. Then ice-water bath was removed and the stirring was continued at
room temperature for 3 h. The reaction mixture was then cooled to 0 °C and quenched with
pieces of ice. The reaction mixture was diluted with ethyl acetate (50 mL) and washed
with brine (10 mL). The organic layer was dried over Na,SO, and evaporated. The crude
product was purified by column chromatography (silica gel, 100% ethyl acetate) to obtain
products S14, S15 and S16 as a 6:3:2 mixture (63 mg, 0.103 mmol, 78%).

1. Hp, 5% Pd/CaCOjg, EtOAc, 40 min; 100%
2. reverese-phase HPLC separation

foay
s

OMe

78%

Meo  35.10%

Tatanans B and C. A 50 mL round bottomed flask was charged with the mixture of substrates
S14, S15 and S16 (3:6:2, 63 mg, 0.103 mmol). The flask was evacuated and filled with
hydrogen. The process was repeated 3 times. Ethyl acetate was added and the solution was
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stirred for 40 min. Lindlar’s catalyst (5% Pd on CaCO; poisoned with Pb, 95 mg) was added

at once and the mixture was stirred at room temperature for 20 min. The balloon supplying
hydrogen was removed and the reaction mixture was filtered rapidly through a small pad of
silica and the pad was washed with ethyl acetate (3x20 mL). The filtrate was evaporated
and the crude product was purified by column chromatography (silica, 100% ethyl acetate)
to obtain a mixture of tatanan B, tatanan C, and isomer 35 (3:6:2, 64 mg, 0.103 mol,
100%). The isomers were separated by reverse-phase HPLC (YMC ODS-AM column, 250mm-20mm,
254 nm, 40% MeCN-H,0, 18.0 ml/min) affording 35 (R,=108.6 min, 6 mg, 10%), tatanan C
(Re=110.4 min, 30 mg, 48%), tatanan B (R,=115.8 min, 15 mg, 24%), and a mixture of
35/tatanan B/tatanan C (12 mg, 2:1:2, 18%).

35: [a]% +54.5°(c 0.10, CH,0H); 'H NMR (600 MHz, t = 23 °C, (CD,),CO); S(ppm): 7.28 (s, 1H,
H-6), 6.73 (s, 1H, H-3), 6.68 (s, 1H, H-6'), 6.52 (s, 1H, H-3'), 5.89 (s, 1H, H-6''),
5.28 (s, 1H, H-3'"), 3.93 (s, 3H, OMe), 3.88 (s, 3H, OMe), 3.85 (s, 3H, OMe), 3.82 (s,
3H, OMe), 3.76 (s, 3H, OMe), 3.73 (s, 3H, OMe), 3.70 (s, 3H, OMe), 3.67 (d, J = 12.7 Hz,
1H, H-7), 3.65 (s, 3H, OMe), 3.37 (dd, J = 9.7, 8.2 Hz, 1H, H-7'), 2.92 (ddd, J = 12.6,
9.9, 6.4 Hz, 1H, H-8), 2.69 (ddd, J = 11.9, 7.0, 4.6 Hz, 1H, 7''), 2.52 - 2.43 (m, 1H,
87), 1.26 - 1.19 (m, 1H, H-8’’a), 1.00 (ddd, J = 14.5, 7.5, 4.6 Hz, 1H, H-8''b), 0.74 (t,
J = 7.5 Hz, 3H, H-9''), 0.63 (d, J = 7.1 Hz, 3H, H-9'), 0.50 (d, J = 6.4 Hz, 3H, H-9); 'C
NMR (150 MHz, t = 23 °C, (CD,;),CO); &(ppm): 180.77, 177.57, 152.91, 152.79, 149.96,
148.82, 148.19, 143.43, 142.71, 123.51, 118.31, 116.37, 115.26, 113.08, 104.54, 98.37,
97.52, 56.62, 56.03, 55.91, 55.49, 55.44, 55.32, 55.00, 54.37, 53.78, 45.92, 44.88,
43.60, 34.35, 32.22, 29.42, 22.71, 19.91, 15.32, 14.24. HRMS (ESI) calcd for C..H,O,Na
[M+Na] 633.3040, found 693.3010.

Tatanan B: [0]5 -29.9° (¢ 0.10, CH;0H); 'H NMR (800 MHz, t = 23 °C, (CD;),CO); O(ppm): 6.89
(s, 1H), 6.73 (s, 1H), 6.52 (s, 1H), 6.49 (s, 1H), 6.26 (s, 1H), 5.36 (s, 1H), 3.87 (s,
3H), 3.86 (s, 3H), 3.84 (s, 3H), 3.84 (s, 3H), 3.77 (s, 3H), 3.74 (s, 3H), 3.70 (s, 3H),
3.64 (s, 3H), 3.43 (ddd, J = 18.1, 12.1, 6.3 Hz, 1H), 3.24 (dd, J = 11.9, 4.4 Hz, 1H),
3.14 (d, J = 11.2 Hz, 1H), 2.40 (dt, J = 10.7, 4.4 Hz, 1H), 2.32 — 2.26 (m, 1H), 1.26 —
1.20 (m, 1H), 1.15 — 1.09 (m, 1H), 0.91 (d, J = 7.5 Hz, 3H), 0.76 (t, J = 7.4 Hz, 3H),
0.60 (d, J = 6.2 Hz, 3H); 'C NMR (200 MHz, t = 23 °C, (CD;),CO); O(ppm): 181.31, 177.50,
153.30, 153.24, 150.90, 149.66, 149.52, 143.62, 143.04, 123.90, 119.83, 118.87, 117.00,
116.21, 105.72, 99.45, 99.06, 60.99, 57.92, 56.87, 56.82, 56.26, 56.06, 56.04, 55.98,
54.62, 49.83, 48.07, 33.61, 27.33, 21.52, 19.43, 12.29, 11.98; LRMS (ESI) calcd for
C;sH,,OyNa [M+Na] 633.30, found 633.30. HRMS (ESI) calcd for C;H,,ONa [M+Na] 633.3040,
found 693.3016.

Tatanan C:[a]? -47.3° (¢ 0.11, CH,0H); 'H NMR (600 MHz, t = 23 °C, (CD;),CO); O(ppm): 6.96
(s, 1H), 6.83 (s, 1H), 6.73 (s, 1H), 6.50 (s, 1H), 6.29 (s, 1H), 5.23 (s, 1lH), 3.87 (s,
3H), 3.84 (s, 3H), 3.84 (d, J = 2.5 Hz, 1H),3.79 (s, 3H), 3.75 (s, 3H), 3.74 (s, 3H),
3.71 (s, 6H), 3.62 (s, 3H), 3.39 (dd, J = 11.6, 4.6 Hz, 1H), 2.85 — 2.79 (m, 1H), 2.52
(dt, J = 10.8, 4.3 Hz, 1H), 2.37 — 2.31 (m, 1H), 1.25 (m, 1H), 1.17 — 1.10 (m, 1H), 0.99
(d, § = 7.5 Hz, 3H), 0.78 (t, J = 7.4 Hz, 3H), 0.51 (d, J = 6.2 Hz, 3H) ; '>C NMR (150
MHz, t = 23 °C, (CD;),CO); O&(ppm): 181.25, 178.86, 153.72, 153.43, 152.82, 149.82, 149.69,
143.74, 142.79, 124.00, 120.76, 117.95, 117.41, 114.85, 104.62, 99.40, 97.65, 58.49,
57.87, 56.92, 56.65, 56.39, 56.23, 56.09, 55.28, 55.06, 50.72, 49.41, 48.34, 33.46,

S18



Supplementary Information. Xiao et al.
30.35, 22.03, 19.10, 12.46, 12.15; HRMS (ESI) calcd for C;H,,ONa [M+Na] 633.3040, found

693.3027.
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Xiao et al.

Supplementary Table 1. Comparison of 'H NMR data for the synthetic tatanans A, B,
and C with those published for the natural material.
comparison of 'H NMR data & (ppm)
tatanan A® tatanan BP tatanan C°
no. Ni et al. This work Ni et al. This work Ni et al. This work
natural 5 I Hz natural S5 m(J. Hz natural S5 m(J. Hz
Sy m(J,Hz) s M(J,Hz) Sy m(J,Hz) s M(J,HZ) Sy m(J,Hz) s M(J,HZ)

1
2
3 6.59(s) 6.58(s) 6.55(s) 6.52(s) 6.49(s) 6.50(s)

4
5
6 6.64(s) 6.62(s) 6.51(s) 6.48(s) 6.82(s) 6.83(s)

7 6.28(s) 6.26(s) 3.17(d,11.0) 3.14(d,11.2) 3.84(d,11.4) 3.84(d,10.8)
8 3.45(m) 3.42(m) 2.81(m) 2.82(m)

9 1.57(s) 1.55(s) 0.63(d,6.0) 0.60(d,6.2) 0.50(d,6.0) 0.51(d,6.2)
1!

2!
3 6.66(s) 6.65(s) 6.76(s) 6.73(s) 6.72(s) 6.73(s)
4!
57
6’ 6.87(s) 6.85(s) 6.92(s) 6.89(s) 6.95(s) 6.96(s)

. 3.27(dd, 3.24(dd, 3.39(dd, 3.39(dd,
7 3.53(overlap) | 3.50(d,11.5) 12.0,4.5) 11.9,4.4) 12.0,4.2) 11.6,4.6)
K 2.56(1H,m) 2.55(m) 2.32(m) 2.30(m) 2.33(m) 2.34(m)
97 0.97(d,6.5) 0.95(d,6.5) 0.94(d,7.5) 0.91(d,7.5) 0.94(d,7.2) 0.99(d,7.5)
1"

2"
3" 6.54(s) 6.53(s) 5.38(s) 5.35(s) 5.22(s) 5.23(s)
4"
X
6" 6.54(s) 6.53(s) 6.29(s) 6.26(s) 6.27(s) 6.29(s)

i 2.43(dt, 2.40(dt, 2.51(dt, 2.52(dt,
7 3.11(m) 3.10(m) 11.0,4.5) 10.7,4.4) 11.8,4.8) 10.8,4.3)
g a 1.74(m) a 1.73(m) a 1.15(m) a 1.12(m) a 1.13(m) a 1.14(m)

b 1.80(m) b 1.78(m) b 1.24(m) b 1.21(m) b 1.27(m) b 1.25(m)
97 0.77(t,6.5) 0.75(t,7.5) 0.79(t,6.5) 0.76(t,7.4) 0.78(t,6.5) 0.78(t,7.4)
OMe 3.53(s) 3.51(s) 3.67(s) 3.64(s) 3.61(s) 3.62(s)
oMe 3.71(9H, 3.70(9H, 3.72(8) 3.69(s) 3.70(6H, 3.71(6H,

overlap) overlap) overlap) overlap
OMe 3.77(s) 3.76(s) 3.77(s) 3.74(s) 3.73(overlap) 3.74(s)
OMe 3.78(s) 3.77(s) 3.80(s) 3.77(s) 3.74(overlap) 3.75(s)
OMe 3.82(S) 3.81(s) 3.86(overlap) 3.83(s) 3.78(s) 3.79(s)
OMe 3.84(s) 3.83(s) 3.87(overlap) 3.84(s) 3.83(s) 3.84(s)
OMe 3.87(s) 3.86(s) 3.88(overlap) 3.84(s) 3.86(s) 3.87(s)
OMe 3.89 (overlap) 3.86(s)

2In CD,0D. °In acetone-d;
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Supplementary Table 2. Comparison of >C NMR data for the synthetic tatanans A, B,
and C with those published for the natural material

comparison of °C NMR data & (ppm)

tatanan A®

tatanan BP

tatanan C°

no. Ni et al. This work Ni et al. This work Ni et al. This work
natural natural natural
5, m(J,Hz) oy m(J,Hz) 5, m(J,Hz) oy m(J,Hz) 5, m(J,Hz) oy m(J,Hz)

1 121.4 121.6 119.9 119.8 120.7 120.7
2 153.5 153.8 153.4 153.3 153.7 153.7
3 98.7 98.8 99.2 99.1 97.6 97.6
4 149.8 150.1 149.7 149.7 149.8 149.8
5 143.8 144.1 143.1 143.0 142.7 142.8
6 116.6 116.8 119.0 118.9 114.7 114.8
7 123.0 123.3 61.0 61.0 50.6 50.7
8 139.7 139.9 27.4 27.3 30.3 30.3
9 14.9 15.0 19.5 19.4 19.0 19.1
1 125.1 125.3 124.0 123.9 123.9 124.0
2’ 154.2 154.5 153.3 153.2 153.4 153.4
3 100.0 100.0 99.6 99.5 99.3 99.4
4’ 149.2 149.5 149.6 149.5 149.6 149.7
57 143.7 144.0 143.7 143.6 143.7 143.7
6’ 115.2 115.4 117.1 117.0 117.9 117.9
7 52.0 52.2 48.1 48.1 48.3 48.3
8’ 38.3 38.5 33.7 33.6 33.4 33.4
9’ 15.8 16.0 12.3 12.3 12.4 12.4
1" 123.8 123.9 56.3 56.3 55.2 55.2
2" 154.6 154.9 177.5 177.5 178.6 178.8
3" 99.9 100.0 105.8 105.7 104.6 104.6
4" 149.2 149.4 181.3 181.3 181.1 181.3
5" 143.4 143.6 151.0 150.9 152.8 152.8
6" 116.6 116.8 116.3 116.2 117.4 117.4
7" 29.5 49.9 49.8 49.3 49.4
8" 27.2 27.3 21.6 21.5 21.9 22.0
9" 13.3 13.4 12.0 12.0 12.0 12.1
OMe 56.1 56.2 54.7 54.6 55.0 55.0
OMe 56.7 56.8 55.7 55.7 56.0 56.0
OMe 56.8 56.9 56.1 56.0 56.1 56.2
OMe 56.8 57.0 56.1 56.0 56.3 56.4
OMe 56.9 57.0 56.1 56.1 56.5 56.6
OMe 57.3 57.4 56.9 56.8 56.8 56.9
OMe 57.6 57.7 57.0 56.9 57.8 57.8
OMe 57.6 57.8 58.0 57.9 58.4 58.4
OMe 57.8 57.9

2In CD,0D. °In acetone-d;
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Parameter
Data File Name

2RQ

Vi

i

1

Value

D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-188. crude. fid/ fid

Xiao et. al.

Title ab-3-188. crude
Comment ab-3-188. crude OMe 3 o OMe
Origin Varian O
Solvent cdel3 O
Temperature 25.0 MeO' 4 OMe
Pulse Sequence s2pul OMe OMe
Relaxation Delay 8. 0000 T
Pulse Width 0. 0000
Acqu tion Time 2. 5000
Acquisition Date 2011-07417T16:31:26
Spectrometer Frequency 399. 95
Nucleus H
/
L ! .
i "
b <2
T T T T T T T T T T T T T T T T T T
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 .5 2.0 .5 1.0 0.5 0.0 0.!
f1 (ppm)
o
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-188. 13C. fid/ fid
Title ab-3-188. 13C
Comment Std carbon OMe [o] OMe
Origin Varian
Solvent cdel3 O = O
Il)em[?euflure . 230 MeO OMe
ulse Sequence s2pul
Relaxation Delay 1. 0000 OMe OMe
Pulse Width 0. 0000 7
Acquisition Time 1. 2987
Acquisition Date 2011-07-21T20:38:53
Spectrometer Frequency 150. 79
Nucleus 13C
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 (1 00 ; 90 80 70 60 50 40 30 20 10
f1 (ppm

S22



Parameter
Data File Name

Supplementary Information.

% R

—17.2
—17.00

Value

D:/ chemistry/ zakarian's group/
NMR/ 500/ Ashok/ ab-2-287. fid/ fid

Xiao et. al.

Title ab-2-287
Comment ab-2-287
Origin Varian
Solvent cbCl3
Temperature =20.0
Pulse Sequence s2pul
Relaxation Delay 8. 0000
Pulse Width 0. 0000
Acquisition Time 2.5001
Acquisition Date 2011-03-17T09:39:40
Spectrometer Frequency 499. 86
Nucleus H
: k l Jl 1
i R T T T
S B8 8 - i 2
T T T T T T T T T T T T T 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 45 0 0.5 0.0
f1 (ppm)
= ] B cowe ©
i < = ST =
B} == e <
= == EEEE =
| I5] \&/
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-2-287.13C. fid/ fid om
Title ab-2-287. 13 e
Comment ab-2-287. 13C MeO.
Origin Varian
Solvent CDC13 OMe
Temperature -20.0 P>
Pulse Sequence s2pul
Relaxation Delay 1. 0000 MeO.
Pulse Width 0.0000 O OH
/\cqu%s%l?on Time 1. 3005 - . MeO OMe
Acquisition Date 2011-03-17T09:48:36 8
Spectrometer Frequency 125. 70
Nucleus 13C
Fo||
s J—l- AL, A S . S Wh sty
T T T T T T i T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
£1 (ppm)
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Shimadzu LCsolution Analysis Report

C\LabSohdionsiDatalabtab-3-087-03 led

Acquired by > Admin
Sample Mame :ab-3-138
Sample IO - ab-3-138
Val # :
Injection Walume 125 ul
Diata File Name : alb-3-097-03.bed
Method File Mame - ces-00-H-analytical 0.48cm x Z5cm lem
Batch File Mame :
Report File Name : Default lor
Data Acquired D E112011 Z55:22 PM
Data Processed T EBM12011 43744 PM
<Chromatogram>
CriLabSohdionsiData\ab\ab-3-087-03 lcd
m
1.1 DetA Chi
. OMe
- MeO
1.0+ MeO.
7 MeO OMe
0.5
0.0 - -
u T T T T é T T T T 1ID T T T T 15 T T T
mnin
1 Det.A Ch1/278nm
PeakTahle
Detector A Chl 275mm -
Paak? Fet Time Area ng% Area Heipht 72
1 23330 13557 0,500 50883
P EI S 136018 PR A3 EDRIE]
T PRI 1533 TI0.000 | TI0.600)

Xiao et. al.

TI2G2012 17:58:38 1 7 1

CilabSolufions\Datatablab-3-007-03 lod
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CALabSeolutions\Data\ablab-3-103.lcd

Xiao et. al.

TI2602012 17:58:08 1 7 1

Shimadzu LCsolution Analysis Report ====

Acquired by > Admin
Sample Mame :ab-3-183
Sample IO - ab-3-183
Val # :
Injection Walume 125 ul
Diata File Name - alb-3-183 lcd
Method File Mame - ces-00-H-analytical 0.48cm x Z5cm lem
Batch File Mame :
Report File Name : Default ler
Data Acquired T TR212011 Sedd:58 PM
Data Processed T T212011 6:34:01 PM
<Chromatogram>
C:lLabSolutionsiData\abiab-3-193.lcd
m
. OMe D=t A Chi
15—_ O OMe
E MeO
104 Z
] MeO. O oH
- MeO OMe
i
] 8 :
i 8
D—_—-—-n-..._,_,___,_ y e
]
u T T T 1|u T T T T Elu T T T T ﬁ T T T 4h T T T T
mnin
1 Det.A Chi1/215nm
PeakTable
Dietector A Chl 215nm
[ Feak® Hel Time Area FHeight Area e Haizht 7a
| PER ] THe024 | 09437 )
] 33930 LRESi 3=E 3563 LTET
T ) E) THET 100, 00| TO0000

CALabSalutions\Datatabiab-3-163 led

525



Parameter
Data File Name

Supplementary Information.

Value
D:/ chemistry/ zakarian’s group/
NMR/ 500/ Ashok/ ab-3-196. fid/ fid

Xiao et. al.

Title ab-3-196
Comment
Origin Varian
Solvent cdel3
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 4. 8000 OMe
Pulse Width 0. 0000 3 6
Acquisition Time 2. 5000 /E
Acquisition Date 2011-07-23T15:35:28 (o)
Spectrometer Frequency 599. 63
Nucleus 1H
[l |
L e o Ba S—
o F
—~S - S N
T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.0 5.5 5.0 4.5 4.0 .5 3.0 2.5 2.0 0.5 0.0
£1 (ppm)
] 5 IBS = o
s 3 ggd = 2
=1 hop a a== S = o
I MR TR | 1B, |
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-120. 13C. fid/ fid
Title ab-3-120. 13C OMe
Comment STANDARD CARBON PARAMETERS MeO.
Origin Varian O
Solvent CcbCl3
Temperature 22.0 OMe
Pulse Sequence s2pul = L
Relaxation Delay 1. 0000
Pulse Width 0. 0000 MEO, (o) (o]
Acquisition Time 1. 3005 O
Acquisition Date 2011-05-27T16:25:30 MeO OMe
Spectrometer Frequency 125. 70 9
Nucleus 13C
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

S26



Supplementary Information.

Parameter
Data File Name

| & 3

= & GGG

| NN
Value

D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-064. pure. fid/ fid

1.63
1.63

P

Xiao et. al.

Title ab—3-064. pure
Comment ab—2-064. pure
Origin Varian
Solvent cdel3
Temperature 25.0 OMe
Pulse Sequence s2pul
Relaxation Delay 8. 0000
Pulse Width 0. 0000 L2 CcoH
Acquisition Time 2. 5000
Acquisition Date 2011-04-25T19:39: 31 MeO.
Spectrometer Frequency 399. 95
Nucleus 1H MeO
1 __.J -
i i i
s 2 o
T T T T T T T T T T T T T T T T
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
£1 (ppm)
8 8 o
| I
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/ 500/
Ashok/ ab-3-064. recryst. fid/ fid
Title ab-3-064. recryst
Comment STANDARD CARBON PARAMETERS
Origin Varian
Solvent CDC13
Temperature 22.0
Pulse Sequence s2pul
Relaxation Delay 1..0000
Pulse Width 0. 0000
Acquisition Time 1. 3005
Acquisition Date 2011-05-13T21:06:23
Spectrometer Frequency 125. 70
Nucleus 13C
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100( ; 90 80 70 60 50 40 30 20 10
f1 (ppm
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= <
| [
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-122. fid/ fid
Title ab-3-122
Comment ab-3-122
Origin Varian
Solvent cdel3 OMe
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 8. 0000
Pulse Width 0. 0000 OH
Acquisition Time 2. 5000
Acquisition Date 2011-05-31T10:17:52 MeO
Spectrometer Frequency 399. 95
Nucleus 1 MeO
w
T gile iR bk
= 2 = 5
T T T T T T ¥ T T T T T T T T T T T
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.(
£1 (ppm)
2
I
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-122.13C. fid/ fid
Title ab-3-122. 13C
Comment STANDARD CARBON PARAMETERS
Origin Varian
Solvent cbCl3
Temperature 22.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000
Pulse Width 0. 0000 MeO
Acquisition Time 1. 3005
Acquisition Date 2011-06-01T21:02:58 MeO
Spectrometer Frequency 125. 70
Nucleus 13C
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Parameter

Data File Name

Value
D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-123. fid/ fid

Xiao et. al.

Title ab-3-123
Comment ab-3-123
Origin Varian
Solvent cdel3
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 8. 0000
Pulse Width 0. 0000
Acquisition Time 2. 5000
Acquisition Date 2011-05-31T15:21:58
Spectrometer Frequency 399. 95
Nucleus 1H
/ 4 v 4 I
A J
i T
g ] &8
T T T T T T T T T T T T T T T T T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2. 2.0 Lt 1.0 0.5 0.0
£1 (ppm)
3 538
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-123.13C. fid/ fid
Title ab-3-123. 13C
Comment ab-3-123. 13C
Origin Varian
Solvent cbCl3
Temperature 22.0
Pulse Sequence s2pul
Relaxation Delay 1.0000
Pulse Width 0. 0000
Acquisition Time 1. 3005
Acquisition Date 2011-06-01T21:10:07
Spectrometer Frequency 125. 70
Nucleus 13C
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 ¢ 10)0 90 80 70 60 50 40 30 20 10 0
f1 (ppm
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883I8R 8z
B bR
Aol Y
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-073. fid/ fid
Title ab-3-073
Comment ab-3-073
Origin Varian
Solvent c6d6
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 8. 0000
Pulse Width 0. 0000 Br
Acquisition Time 2. 5000
Acquisition Date 2011-05-02T18:20:53
Spectrometer Frequency 399.95
Nucleus 1H
I
UL ]
f T
2 &
T T T T T T T T T T T T T T T T T T
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
£1 (ppm)
S& 2 88 g SE
£s g NN g %
v N |1
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-073.13C. fid/ fid
Title ab-3-073. 13C
Comment ab-3-073. 13C
Origin Varian
Solvent cbCl3
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000
Pulse Width 0. 0000
Acquisition Time 1. 3005
Acquisition Date 2011-09-11T15:48:47 MeO.
Spectrometer Frequency 125. 70
Nucleus 13C MeO
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 C
1 (ppm)
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5 &3 3 2% a8 38 a3
NN S < < < = =
Eove \ \% | Y oV
Parameter Value

Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-075. fid/ fid

Title ab-3-07p

Comment ab-3-07p

Origin Varian

Solvent c6d6

Temperature 25.0

Pulse Sequence s2pul

Relaxation Delay 8. 0000

Pulse Width 0. 0000

Acquisition Time 2.5000 MeO.

Acquisition Date 2011-05-03T13:17:30

b‘pectromeler Frequency 399. 95 MeO

Nucleus 1H

f o T
S S 8 S
= - o
T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 3.0 2.5 1.5 1.0 0.5 0.0
£ 28 ~ ) =
% < = S &
= == g ) B
[ \l
Parameter Value
Data File Name D:/ chemistry/ zakarian’s droup/ NMR/
500/ Ashok/ ab-3-075. 13C. fijd/ fid
Title ab-3-075. 13C
Comment ab—2-083. alcohol
Origin Varian
Solvent cd3od
Temperature 22.0
Pulse Sequence s2pul
Relaxation Delay 0. 2000
Pulse Width 0. 0000
Acquisition Time 1. 3005

Acquisition Date

2011-05-16T14:05:26

Spectrometer Frequency 125. 70

Nucleus 13C
I L.l
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (ppm)
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Parameter

Xiao et. al.

©
|
o

—6.86

NS

Value

Data File Name D:/ chehistry/ zakarian's group/ NMR/
500/ Ashok/ ab-3-098. fid/ fid
Title ab-3-09
Comment ab-3-09
Origin Varian
Solvent cdel3
Temperature 22.0
Pulse Sequence s2pul
Relaxation Delay 8. 0000
Pulse Width 0. 0000
Acquisition Time 2. 5000
Acquisition Date 2011-05116T17:37:54 OH
Spectrometer Frequency 499. 86
Nucleus 1H
" el o4 LA l
s T T
bS] 8 8
T T T T T T T T T T T T T T T T
8.5 8.0 7.5 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

fll (ppm)

§8& s 5
EEE 3 S
N
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-098. 13C. fid/ fid
Title ab-3-098. 13C
Comment ab-2-083. alcohol
Origin Varian
Solvent cd3od
Temperature 22.0
Pulse Sequence s2pul
Relaxation Delay 0. 2000
Pulse Width 0. 0000
Acquisition Time 1. 3005 MeO.
Acquisition Date 2011-05-16T17:38:46
Spectrometer Frequency 125. 70 MeO
Nucleus 13C
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
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jj-2-219-a-a
jij-2-219-a-a
Paramgter Value
1 Data File Name / Users/ Jeff/ Downloads/
jjj-2-219-a-a.fid/ fid OMe
2 Title jij-2-219-a-a
OMe
3 Comment jij-2-219-a-a
4 Origin Varian
5 Solvent cdcl3
6 Temperature 25.0
7 Pulse Sequerjce s2pul
8 Relaxation Delay 4.8000
9 Pulse Width 0.0000
10 Acquisition Jime 2.5000
11 Acquisition Date 2012-11-20T15:38:09
12 Spectromete| 599.64
Frequency
13 Nucleus 1H
L A W
— 2P s T T e—_ T f T
OO r—=NWOMO O (=] N O O W N — O 0 o~
Sa—~99o90qg S 9 9999 9oaoH=HN O o ~
HOHHHHHO o~ O ommmmmmnmnm— O ~ o0
T T T T T T T T T T T T T T T 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 15 1.0 0.5
f1 (ppm)
: 582 2
SN S N
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/ 500/
Ashok/ ab-3-128. 13C. fid/ fid
Title ab-3-128. 13C
Comment ab-3-128. 13C
Origin Varian
Solvent cdel3
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000
Pulse Width 0.0000 OMe
Acquisition Time 1.2987
Acquisition Date 2011-07-28T21:49:15 OMe
Spectrometer Frequency 150.79
Nucleus 13C
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

833



Supplementary Information.

Xiao et. al.
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Parameter
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-205. fid/ fid
Title ab-3-205
Comment ab-3-205
Origin Varian
Solvent cdel3
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 4. 8000
Pulse Width 0. 0000
Acquisition Time 2. 5000 MeO
Acquisition Date 2011-08-07T14:36:25
Spectrometer Frequency 599. 63 MeO
Nucleus 1H
s f Y
b (& i T
~ s = A B
T T T T T T T T T T T T T T T T T
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 .5 0.1
£1 (ppm)
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Supplementary Information.

Parameter
Data File Name

Value

D:/ chemistry/ zakarian's group/ NMR/
500/ Ashok/ ab-3-135.a. fid/ fid

Xiao et. al.

Title ab-3-135.a
Comment ab-3-135.a
Origin Varian
Solvent cdel3
Temperature 22.0
Pulse Sequence s2pul
Relaxation Delay 8. 0000
Pulse Width 0. 0000
Acquisition Time 2. 5000
Acquisition Date 2011-06-07T09:56:01
Spectrometer Frequency 499. 86
Nucleus 1H
ra £ e / V4
J L 5 o
T i} T b gy T
o o o & e =
S S S = o = =
T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5. 4.5 4.0 3.5 2.5 2.0 1.5 1.0 5 0.0
£1 (ppm)
§8i S
EEE £
N |
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/ 500/
/ g a. 13C. fid/ fid
Title
Comment
Origin Varian
Solvent CDC13
Temperature 22.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000
Pulse Width 0. 0000
Acquisition Time 1. 3005 MeO
Acquisition Date 2011-06-07T09:56:58
Spectrometer Frequency 125. 70 MeO
Nucleus 13C
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
£1 (ppm)
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Parameter
Data File Name

Supplementary Information.

0~

©

—T7.26
—6. 88

SN

Value

D:/ chemistry/ zakarian’s group/ NMR/

500/ Ashok/ ab-3-135.b. fid/ fid

U=

Xiao et. al.

Title ab-3-135.b
Comment
Origin Varian
Solvent cdel3
Temperature 22.0
Pulse Sequence s2pul
Relaxation Delay 8. 0000
Pulse Width 0. 0000
Acquisition Time 2. 5000
Acquisition Date 2011-06-06T18:07:41
Spectrometer Frequency 499. 86
Nucleus 1H
/ o H / el I
A A |
o it iy
g 2 s
T T T T T T T T T
8.0 7.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
8§8& 2 8
NN S =
N I
Parameter Value
Data File Name D:/ chemistry/ zakarian's group/
NMR/ 500/ Ashok/ ab-3-135.b. 13C. fid/
fid
Title ab-3-135.b. 13C
Comment ab-3-135. b. 13C
Origin Varian
Solvent CDC13
Temperature 22.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000
Pulse Width 0. 0000
Acquisition Time 1. 3005
Acquisition Date 2011-06-06T18:10:49
Spectrometer Frequency 125. 70
Nucleus 13C
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-190. fid/ fid
Title ab-3-190
Comment ab-3-190. 500MHz
Origin Varian
Solvent cd3od
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 8. 0000
Pulse Width 0. 0000 MeO
Acquisition Time 2.5001
Acquisition Date 2011-09-11T22:04:06 MeO
Spectrometer Frequency 499. 86
Nucleus H (+)-tatanan A
5 4 = 4 y s
) i plsa il
< = S o =2 =
- K Sk of & a8
T T T T T T T T T T T T T
T:5 7.0 6.5 6.0 5.5 5.0 4.5 2.5 2.0 1.5 1.0 0.5 0.0
B
5
N2 A NA
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ Ashok/ ab-3-190. 13C. 2. fid/ fid
Title ab-3-190. 13C. 2
Comment STANDARD CARBON PARAMETERS
Origin Varian
Solvent cd3od
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000
Pulse Width 0. 0000
Acqu tion Time 1. 3005
Acquisition Date 2011-09-11T22:17:15
Spectrometer Frequency 125. 70
Nucleus 13C
(+)-tatanan A
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Parameter Value
Data File Name D:/ chemistry/ zakarian's group/ NMR/
500/ xq-2-18. fid/ fid
Title xq—2-18
Comment xq—2-18
Origin Varian
Solvent €DC13 o
Temperature 25.0 n 4
Pulse Sequence s2pul Xs\/z\\\/
Relaxation Delay 4. 8000 5 1 3
Pulse Width 0. 0000
Acquisition Time 2. 5001 21
Acquisition Date 2012-04-28T10:45:39
Spectrometer Frequency 499. 86
Nucleus 1H
7
e i T i
g s =5 5 =
T T T T T T T T T T T T T T T T 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 0.0
1 (ppm)
) ] ) o
o S & i
= 5 g3 T
\ [ [ |
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ NMR/
500/ xq-2-18-C13. fid/ fid
Title xq-2-18-C13
Comment xq-2-18-C13
Origin Varian
Solvent €DC13
lemperellure 25.0 g 2\ 4
Pulse Sequence s2pul ~Tx
Relaxation Delay 1. 0000 5 1 3
Pulse Width 0. 0000
Acquisition Time 1. 3026 21
Acquisition Date 2012-04-28T10:46:51
Spectrometer Frequency 125. 70
Nucleus 13C
LIl 1l W | n "
T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Supplementary Information.

Shimadzu LCsolution Analysis Report

Xiao et. al.

TI2E2012 183711142

CAlabSolutions\Datal Project 1weg-sulficxiderac-01.lcd

Acapuared by - Admin
Sample Name - mg-sulficxide-rac
Sample 1D - xg-sulficxide-rac
Vail # :
Inpecton Volume 26ul
Data File Mame - ag-sulficxide-rac-01.lcd
Method File Mame - JB-est-1 lcm
Batch File Mame :
Report File Mame - Default lor
Data Acquired S GI2012 34022 PM
Data Processed © TIPE2012 4:33:16 PM2% iPrOH-hexane
1 mlfmin
1 mgiml concentration .
A0 wl injection
200 nm
RO TR T TEE T B
ClLabSolufions\Data! Project 1wg-sulficxide-rac-01.lcd
miy
a0 E Lt A Ch
- o 9
] " S X
. H ~
- o >r 21
20
iiu
ﬂ_:
T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T
1] & i0 15 20 25 30 35 40
min
my
Det.A Ch
-0.5-
-1' T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T
] ] 10 15 20 25 30 5 40
mini
1 Detd Chi1/200nm
2 DetA ChE254nm
PeakTable

CALabSolutions\Data\Projectwg-sulfioxide-rac-01 led
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Supplementary Information.

Xiao et. al.

TI2E2012 18:38:18 1 7 1

Shimadzu LCsolution Analysis Report ====

C\LabSodhutions\Data\Project 1eg-sulfiexide-2-43 led

2UIPrOH in Hex
imlimin AD-H
1 mg/mi
20 ulAequired by > Admin
Sample Mame : xi-sulficuide-2-43 led
Sample IO : xy-sulfiodide-2-43
Val # :
Injection Wislume : 20 ul
Data File Mame : x-sulficuide-2-43 led
Method File Name : hk-standard lem
Batch File Mame :
Report File Name : Default lor
Data Acquired T B2112012 12:07:47 PM
rocesse T 212012 E:08:47 PM
TN LD BELAPLN Sne
CoLabSohtions'\DataiProject 1 wg-sulficeide-2-43 bed
mALl
ﬁ PO Bul 1
?.5—_ 0
>rs\/\/
4 21
A.H
2.5
: i3
1 T T T T | T T T T | T T T T | T T T T | T T T T | T T
1] ] 10 15 20 25
mini
1 PDA Multi 1/254nm 4nm
PeakTahlz
PDA Chl 2540m 4nm
Paaks Est Time Area Heght Area ¥a Heaght Ve
1 16.305 ) bk TT51 5110 11135
2 15,328 £ i) o 3004 o8]
3 0,882 T21805 e E0.008 EEY
L HEil45 10401 100000 TOT0T]

CiLabSolutionsi\Data\Project 1'wg-sulficede-2-43 led
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Xiao et. al.

] BEl 5 BRIIRE & = 888
\ NI | I N
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/ MR/
500/ xq-2-20-500C. fid/ fid
Title xq-2-20-500C
Comment xq—2-20-500C
Origin Varian
Solvent cels OMe
Temperature 25.0 OMe
Pulse Sequence s2pul
Relaxation Delay 4. 8000
Pulse Width 0. 0000 9 MeQ E
Acquisition Time 2.5001 WS F : C0;"-Bu
1\.cquisl tion Da.te 2012—0"1-28'117:39: 14 2 Me WMe
Spectrometer Frequency 499. 86
Nucleus 1M 22
VA | v /s
| Jl ! . N JM
il & s & ) r
T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4, 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0
f1 (ppm)
= = 2 e mmon woTa = om = o o
5 o ] 52 B IR 2 e = 2
- = = & e REED S B g &a 23
| \ NN N 1 N
Parameter
Data File Name D:/ chemistry/ zakarian's group/
NMR/ 500/ xq-2-20-230C—C13. fid/ fid
Title xq-2-20-230C-C13
Comment xq—2-20-230C-C13
Origin Varian OMe
Solvent CDC13 OMe
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000 9 MeO H
Pulse Width 0. 0000 “-SJY'\,CO-‘:'-BU
Acquisition Time 1. 3026 z 3
Acquisition Date 2012-04-28T17:49:28 Ms Me
Spectrometer Frequency 125.70 22
Nucleus 13C
| | || A N i 1 A_L .
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)



Supplementary Information. Xiao et. al.
5 SEEE BS o BHE = EEREE 2 8 FERH
o B85S E B s o ed od 5 B ] = 4 S3s88
\ \YARRYS N S L N
Parameter Value
Data File Name D:/ chemistry/ zakarian’'s group/
NMR/ 500/ xq-2-24-500C. fid/ fid
Title xq—2-24-500C
Comment xq-2-24-500C OMe
Origin Varian OMe
Solvent cnel3
Temperature 25.0 M
Pulse Sequence sZpul 8 9 e H "
Relaxation Delay 4. 8000 ﬁ / 3 2 5.C0,"-Bu
Pulse Width 0. 0000 01 4 62
Acquisition Time 2. 5001 Me “Me
Acquisition Date 2012-05-04T11:48:49 23
Spectrometer Frequency 499, 86
Nuelens TH
| ) L e oot
i [ T s T 7 i
A R Sas B JEI R
T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5. 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1:h 1.0 0.5 0.0
1 (ppm)
] =HE 8 & 2 = & — = = = = w omm
i Sed o el = o = x ol S: = o
5 B8 2 =2 = = 2 s % == 5 5 =2
| Ol o I (Y
Parameter Value
Data File Name D:/ chemistry/ zakarian's group/ NMR/
500/ xq-2-24-280C-C13. fid/ fid OMe
Title xq-2-24-230C-C13 OMe
Comment xq—-2-24-230C-C13
Origin Varian
O MeO
Solvent CDC13
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000 23
Pulse Width 0. 0000
Acquisition Time 1. 3026
Acquisition Date 2012-05-03T22:00:24
Spectrometer Frequency 125. 70
Nucleus 13C
| yl | O ek ! A
T T T T T T T T X T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Supplementary Information. Xiao et. al.
o <& 16158 18 < i Aohod o - sS8g
i \/ SO W N
Parameter Value
Data File Name D:/ chemistry/ zakarian's group/
NMR/ 500/ xq-2-65. fid/ fid
Title xq-2-65 OMe
Comment xq—2-65 OMe
Origin Varian
Solvent chel13
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 4. 8000
Pulse Width 0. 0000
Acquisition Time 2.5001
Acquisition Date 2012-06-30T11:05:47
Spectrometer Frequency 499. 86
Nucleus H
7 yid / o
H il L J PN 1 A
) g T dh T i 3 )
i = e SBd o 5 = N &
T T T T T T T T T T T T T T 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 0 0.5 0.0
1 (ppm)
£ F B =B = o oo cgm seo @ oo
<5 P S o = T e S 3 She
o 5 3 =3 = & TEEE BB R 4 z=
| Y ) NS £l )
Parameter Value
Data File Name D:/ chemistry/ zakarian's group/
NMR/ 500/ xq-242-C13. fid/ fid
Title xg-242-C13 OMe
(,Umlm?m xq*?/lZ*Ll.i OMe
Origin Varian
Solvent €DC13
Temperature 80.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000
Pulse Width 0. 0000
Acquisition Time 1. 3026
Acquisition Date 2012-02-27T16:27:47
Spectrometer Frequency 125. 70
Nucleus 13C
L l Lol
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 10{() ; 90 80 70 60 50 40 30 20 10 0
1 (ppm



Supplementary Information. Xiao et. al.
28= paa R =
e ] &S S i
R I \
Parameter Value
Data File Name D:/ chemistry/ zakarian's group/
NMR/ 500/ xq-2-66. fid/ fid
Title xq-2-66
Comment xq-2-66
Origin Varian
Solvent €DC13
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 4. 8000
Pulse Width 0. 0000
l\cqu?s%l ion Time 2. 5001 R 26 oTIPS
Acquisition Date 2012-07-02T14:29:59
Spectrometer Frequency 499. 86
Nucleus 1H
L= L ot o o ——— l /
e s e e —— s
el g5 B & F R = =R
s oi =t s S = Hodeied = s SRt
T T T T T T T T T T T T T T T T T T
8.5 8.0 5 7.0 6.6 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
1 (ppm)
= 8 8 = ) oo e o
=i ® = < S e 5 =
= = = s g = 5
| [ L Y I
Parameter Value
Data File Name D:/ chemistry/ zakarian's group/
NMR/ 500/ xq-2-66-C13. fid/ fid
Title Xq—2-
Comment
Origin Varian
Solvent €DC13
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000
Pulse Width 0. 0000
Acquisition Time 1. 3026
Acquisition Date 2012-07-02T14:32:43
Spectrometer Frequency 125. 70
Nucleus 13C
[4__] l ko } IJJ J\,_L " th lJL
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Xiao et. al.
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Parameter Value
Data File Name D:/ chemistry/ zakarian's group/
NMR/ 500/ xq-1-283-SM-T=40. fid/ fid
Title K- 1-283-M- MeQ ~ OTIPS
Comment xq-1-283-5M T
Origin Varian
Solvent CDC13
Temperature 50.0
Pulse Sequence s2pul
Relaxation Delay 8. 0000
Pulse Width 0. 0000
Acquisition Time 2.5001
Acquisition Date 2012-03-27T17:14:51
Spectrometer Frequency 499, 86
Nucleus 1H
- = - ot — 2 e
N MU
T A ek ™ N caboao i S e el T iy
s gesse 2 55 T gzaEEs s =3 23 &
= S-=sd8s = =3 = sidsiaiaial o = = = 3 i
T T T T T T T T T T T T T T T T T
8.5 8.0 5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1 0.5 0.0
1 (ppm)
=8 8 = i =
848 d EE = =
=32 = == & =
Vo v i
Parameter Value
Data File Name D:/ chemistry/ zakarian's group/
NMR/ 500/ xq-1-283-SM-500C-C13. fid/
rid
Title xq-1-283-5M-500C-C13
Comment xq~1-283-SM-500C-C13
Origin Varian
Solvent €DC13
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000
Pulse Width 0. 0000
Acquisition Time 1. 3026
Acquisition Date 2012-04-01T11:55:26
Spectrometer Frequency 125. 70
Nucleus 13C
| ‘ | J ! | J ey
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Parameter Value
Data File Name D:/ chemistry/ zakarian's group/
NMR/ 500/ xq-1-292-HPLC-2-500C. fid/
fid
Title xq-1-292-HPLC-2-500C
Comment xq-1-292-HPLC-2-500C
Origin Varian
Solvent €DC13
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 4. 8000
Pulse Width 0. 0000
Acquisition Time 2.5001
Acquisition Date 2012-04-15T13:56:44
Spectrometer Frequency 499. 86
Nucleus 1H
AT - 5 I / VA
l I
ST EARS T N e
T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5. 2.0 1.0 0.5 0.0
1 (ppm)
] L8 e now o MmN
o ] = SR el R T
e = 5 SER 58 e e oo |
| A N i e
Parameter Value
Data File Name D:/ chemistry/ zakarian's group/ NMR/
500/ xq-1-292-HPLC-2-500C-C13. fid/ fid
Title xq-1-292-HPLC-2-500C—C13
Comment xq-1-292-HPLC-2-500C-C13
Origin Varian
Solvent €DC13
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000
Pulse Width 0. 0000
Acquisition Time 1. 3026
Acquisition Date 2012-04-15T13:59:08
Spectrometer Frequency 125. 70
Nucleus 13C
J J | ] JI' | {1 1 . I.
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Parameter Value
Data File Name D:/ chemistry/ zakarian's group/
NMR/ 500/ xq-2-3-500C. fid/ fid
Title xq-2-3-500C
Comment xg-2-3-500C
Origin Varian
Solvent €DC13
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 4. 8000
Pulse Width 0. 0000
Acquisition Time 2. 5001
Acquisition Date 2012-04-11T21:41:18
Spectrometer Frequency 499. 86
Nucleus 1H
- — — ﬁU e e
i Ry it
oo B o
e85 2T =
—= =5 ~
T T T T T T T T T T T T T T
8.0 l=b =0 6.5 6.0 b.b 5.0 4 2.5 2.0 1.5 1.0 0.5 0.0

TE8 8 €= = = S
Hog o S i =5 =
5885 & g8 o e o5
e T ¥ : T
Parameter Value
Data File Name D:/ chemistry/ zakarian’s group/
NMR/ 500/ xq -500C-C13. fid/ fid
Title xq-2-3-500C-C13
Comment xq- H00C-C13
Origin Varian
Solvent €DC13
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000
Pulse Width 0. 0000
Acquisition Time 1. 3026
Acquisition Date 2012-04-11T21:44:41
Spectrometer Frequency 125. 70
Nucleus 13C
| ‘ MJ J JJ | JL Lk n
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Xiao et. al.
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1 2 E B B a g8
TN T
Parameter Value
Data File Name D:/ chemistry/ zakarian's group/
NMR/ 500/ xq-2-5-500C. fid/ fid
Title xq—2-5-500C
Comment xq-2-5-500C
Origin Varian
Solvent CDC13
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 4. 8000
Pulse Width 0. 0000
Acquisition Time 2.5001
Acquisition Date 2012-04-12T23:22:08
Spectrometer Frequency 499, 86
Nucleus 1H
v — - - v — - / /
T A T T s it
o o omex o o~ - o o8 o
g 2 8&58 bS] = == ® o= ]
R = = - Pr o5
T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5. . 0 Iz 0.¢ 0.0
Date of expariment: Apr 15 2012
xg-2-5-50cC-C13
File: xp
Pulse Sequence: s2pul
Solvent: CDC13 |
Ambient temperature
Operator: xqing
INOVA-500 'nmr500"
Relax. delay 1.000 sec
Pulse 43.2 degrees
Acg. time 1.303 sec
Width 30165.9 Hz
5536 repetitions
OBSERVE C13, 125.6889031 MHz
DECOUPLE H1, 499.8585468 MHz
Power 38 dB
continucusly on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 0.5 Hz
FT size 131072
Total time 6 hr, 25 min, 20 sec
L L i T T T ™7 T T T
180 160 140 120 100 80 PPm
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Parameter Value

Data File Name D:/ chemistry/ zakarian’ s group/
NMR/ 500/ xq-2-6-500C-2. fid/ fid

Title xq-2-6-500C-2

Comment xq—2-6-H00C

Origin Varian

Solvent €DC13

Temperature 25.0

Pulse Sequence s2pul

Relaxation Delay 4. 8000

Pulse Width 0. 0000

Acquisition Time 2. 5001

Acquisition Date 2012-04-19T15:39:49

Spectrometer Frequency 499. 86

Nucleus 1H

—
e
B
Ty
=
™

Wl
e e i f) g T T T
i R LEE% & 5 2 R
T T T T T T T T T T T T T T T T 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 0.0
1 (ppm)
B B q4IBERY o wow = o
= I i NS Ses £ 5
= REaaS ===z S cEE b =
\ NSNS I N I
Parameter Value
Data File Name D:/ chemistry/ zakarian's group/
NMR/ 500/ xq-2-6-230C-C13. fid/ fid
Title xg-2-6-230C—C13
Comment xq—2-6-230C-C13
Origin Varian
Solvent €DC13
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 1. 0000
Pulse Width 0. 0000
Acquisition Time 1. 3026
Acquisition Date 2012-04-15T18:13:55
Spectrometer Frequency 125. 70
Nucleus 13C
\ mtrahondl o
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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i I i
Parameter Value
Data File Name D:/ chemistry/ zakarian's group/ NMR/ 500/
xq-tatanan-D-110212. fid/ fid
Title xq-tatanan—D-110212
Comment xq—tatanan-D-110212
Origin Varian
SUI\;Eﬂt acetone
Temperature 80.0
Pulse Sequence s2pul
Relaxation Delay 4. 8000
Pulse Width 0. 0000
Acquisition Time 2. 5003

2012-11-02T18:51:47
Spectrometer Frequency 499. 86

Acquisition Date

™
2.05
2.04

Xiao et. al.

Nitelans TH
d s i : gl i
5 et 5 & ‘- ; i e R =
T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.k 3.0 2.5 2.0 sy
1 (ppm)
£ & = r SHE E ocp 8%
S =3 5 S8 oA = 1 :
R = =3 3 3522 s g5 s
[ \4 [: NALE (Y \/
Parameter Value
Dafta File Name D:/ chemistry/ zakarian’s group/ NMR/
600/ xq-tatanan-D-Cl3-Acetone. fid/ fid
Title xgq-tatanan-D-Cl3-Acetone
Comment xg-tatanan—-D-C13-Acetone
Orfigin Varian
Sollvent acetone
Temperature 25.0
Pullse Sequence s2pul
Rellaxation Delay 1. 0000
Pullse Width 0. 0000
Acpuisition Time 1. 2987
Achuisition Date 2012-08-04T15:25:27 35
Spectrometer Frequency 150. 79
Nugleus 13C
T T T T T T T T T T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 b0 40 30 20 10
1 (ppm)
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2D H,H-COSY spectrum of 35 in CD,COCD;(600 MHz)
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2 (ppm)

f1 (ppm)

Enlarged 2D H,H-COSY spectrum of 35 in CD;COCD;(600 MHz)
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NOE spectrum of 35 in CD,;COCD;(500 MHz)
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NOE spectrum of 35 in CD;COCD;(500 MHz)

Xiao et. al.
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Parameter
Data File Name

—06 89

—6.73
_~6.52

~6.49
—6. 26
3

Value
D:/ chemistry/ zakarian's group/
NMR/ qing 800/ ging 800/ H1.fid/
fid

Xiao et. al.

Title qing 800
Comment
Origin Bruker BioSpin GmbH
Owner nmrsu
Site
Spectrometer spect
Author
Solvent Acetone
Temperature 298.1
Iiulse.bequence 2g tatanan B
Experiment 10
Number of Scans 16
Receiver Gain 16
Relaxation Delay 2. 0000
Pulse Width 7. 0000
Acquisition Time 2. 4998
Acquisition Date 2012-11-14T10:49:31
Modification Date 2012-11-14T10:50: 16
Spectrometer Frequency 800, 24
Spectral Width 9615. 4
Lowest Frequency -2019.9
Nucleus 1H
Acquired Size 24037
[ 4 //
b W |
o 2 :
SEEC T 2 :
T T T T T T T T T T T T T T T
3.0 7.5 7.0 6.6 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 .5 1.0 0.5 0.0
1 (ppm)
= B &5 & wno &0
o A e N2 e
= = = = 23 ==
I \ Y Vv
Parameter Value
Data File|Name D:/ chemistry/ zakarian's group/
NMR/ qing_800/ ging_800/ C13. fid/
fid
Title qing 800
Comment xg-tatanan-B
Origin Bruker BioSpin GmbH
Owner nmrsu
Site
Spectromeler spect
Author
Solvent Acetone
Temperatufe 298. 1
Pulse Seqfence ZBPE. tatanan B
Experimen 1D
Number of [Scans 2094
Receiver §ain 1820
Relaxatiof Delay 1. 5000
Pulse Widfh 14. 0000
Acquisitign Time 0. 9999
Acquisitign Date 2012-11-14T10:51:30
Modificatfon Date 2012-11-14T12:20:42
. ll 4 I " ‘ l ki heleded J J A .Il dak |
T T T T T T T T T T T T T T T T T T T T T T T
120 210 200 190 180 170 160 150 140 130 120 11(0 i 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm
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ZS. i i
Parameter Value
Data File Name D:/ chemistry/ zakarian's group/ NMR/
600/ xq-tatanan-C-600M. fid/ fid
Title xg-tatanan H00M
Comment xq-tatanan-C-600M
Origin Varian
Solvent acetone
Temperature 25.0
Pulse Sequence s2pul
Relaxation Delay 4. 8000
Pulse Width 0. 0000
Acquisition Time 2. 5000
Acquisition Date 2012-07-27T11:47:08

tatanan C

Spectrometer Frequency 599. 64
Nueleus 1H

otk o

gl o Iy Pl memilh n 8 1
5= GEL S . BEoinELs = = o
T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
1 (ppm)
E: 88 SEEZR 8 o\ TS
Ed = SeE=s 2 a8 dogoad
5 i g fenan e S 35 EEEEEE
[ AN I B——
Parameter Value
Dgta File Name D:/ chemistry/ zakarian's group/ NMR/
600/ xq-tatanan 13. fid/ fid
Title xgq-tatanan 3
Cgmment xg-tatanan—-C-C13
Oyigin Varian
Sqlvent acetone
Temperature 25.0
Pllse Sequence s2pul
Rglaxation Delay 1. 0000
Pylse Width 0. 0000
Adquisition Time 1. 2987
Adquisition Date 2012-07-28T10:20:02 tatanan C
Spectrometer Frequency 150. 79
Nycleus 13C
J 1l mif i o | L Ll . ]
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Xiao et. al.

11/14/2012 17:49:01 1 /1

==== Shimadzu LCsolution Analysis Report ====

C:\LabSolutions\Data\Project1\XQ\xg-tatanan-prep05.lcd
xg-tatanan-prep
ODS-AM 250mm*20mm
20ml/min 40% CH3CN in H20
2.5 ml in 50:50 CH3CN/H20
sampl injection

Acquired by : Admin

Sample Name : xg-tatanan-prep
Sample ID : xg-tatanan-prep

Vail # :

Injection Volume :2.5uL

Data File Name : xg-tatanan-prep05.lcd
Method File Name : ath-YMC-Pack SIL, 250x30 mm, S-10 um, 12 nm.lcm
Batch File Name :

Report File Name : Default.ler

Data Acquired : 7/25/2012 10:15:04 AM
Data Processed 1 7/25/2012 2:09:21 PM
<Chromatogram>

C:\LabSolutions\Data\Project1\XQ\xg-tatanan-prep05.lcd

mV
50 Det.A Ch1
tatanan C (3)
tatanan B (2)
35
25
0
0 10 20 30 40 50 60 70 80
min
mV
Det.A Ch2
20
10
0
0 10 20 30 40 50 60 70 80
min

1 Det.A Ch1/215nm
2 Det.A Ch2/254nm

C:\LabSolutions\Data\Project1\XQ\xqg-tatanan-prep05.lcd
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