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1. General Experimental

All reactions were conducted in flame-dried or oven-dried glassware under an atmosphere of dry nitrogen
or argon. Oxygen and/or moisture sensitive solids and liquids were transferred appropriately. Concentration
of solutions in vacuo was accomplished using a rotary evaporator fitted with a water aspirator. Residual
solvents were removed under high vacuum (0.1-0.2 mm Hg). All reaction solvents were purified before use:
Tetrahydrofuran were distilled from sodium benzophenone ketyl. Toluene was distilled over molten sodium
metal. Dichloromethane, dimethylformamide, diethylamine, triethylamine and diisoproylethylamine were
distilled from CaH,. Methanol was distilled from Mg/l,. Flash column chromatography was performed
using the indicated solvents on E. Qingdao silica gel 60 (230 — 400 mesh ASTM). TLC was carried out
using pre-coated sheets (Qingdao silica gel 60-F250, 0.2 mm). Compounds were visualized with UV light,
iodine, p-anisaldehyde stain, ceric ammonium molybdate stain, or phosphomolybdic acid in EtOH. 1H
NMR spectra were recorded on Bruker DPX 300 MHz, AV 500 MHz or AV 600 MHz spectrometers.
Chemical shifts were reported in parts per million (ppm), relative to either a tetramethylsilane (TMS)
internal standard or the signals due to the solvent. The following abbreviations are used to describe spin
multiplicity: s = singlet, d = doublet, t = triplet, g = quartet, gn = quintet, m = multiplet, br = broad, dd =
doublet of doublets, dt = doublet of triplets, dg = doublet of quartets, ddd = doublet of doublet of doublets;
other combinations are derived from those listed above. Coupling constants (J) are reported in Hertz. 13C
NMR spectra were completely heterodecoupled and measured at 75, 125, or 150 MHz. High resolution
mass spectra were measured on ABI Q-star Elite. Optical rotations were recorded on a Perkin-Elmer 351
polarimeter at 589 nm, 100 mm cell at 20°C. Data were reported as follow: optical rotation ( ¢ (g/100 mL),

solvent).
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2. Experimental procedures

2.1. Synthesis of pentapeptide 2

211 Synthesis of Boc-D-(2R,3S)-threo-3-hydroxyleucine (HyLeu) and dipeptide 5

OH  AcOH OH OH
of I - HOW NaCIO
)r oc BocHN pH=6.7 Buffer ~ BocHN
5a 5b 5¢c

Alcohol 5a™ (1.50 g, 5.49 mmol) was dissolved in AcOH-H,O (25 mL, 5/1, v/v) and stirred at room
temperature for 24 h. The reaction was cooled to 0 °C and quenched by addition of NaHCO3 (s) to adjust
pH 10-11. The aqueous residue was extracted with ethyl acetate (2 x 100 mL). The combined organic
phases were washed with brine (30 mL), dried over Na,SO, (s) and concentrated under reduced pressure.
The residue was purified by column chromatography (silica gel, ethyl acetate / hexane, 1:2 to 1:1) to give
1,3-diol 5b (1.15 g, 90%) as a colorless oil.

R 0.5 (ethyl acetate / hexane, 2:1); [a]3° = +16.8 (c 1.10, CHCI5); *H NMR (500 MHz, CDCls) § 5.21
(brs, 1H), 3.89 — 3.69 (m, 3H), 3.49 (d, J = 8.1 Hz, 1H), 2.66 (d, J = 3.8 Hz, 1H), 2.47 (t, J = 5.1 Hz, 1H),
1.81 — 1.69 (m, 1H), 1.45 (s, 9H), 1.00 (d, J = 6.7 Hz, 3H), 0.93 (d, J = 6.7 Hz, 3H) ; *C NMR (75 MHz,
CDCls) & 156.4, 79.6, 77.5, 64.9, 52.0, 30.9, 28.3, 18.9, 18.8; HRMS (ESI): m/z calcd for Ci;H2sNO4Na*

[M+Na]* 256.1519, found 256.1527.

1,3-Diol 5b (1.50 g, 6.43 mmol) was dissolved in MeCN (100 mL) and aqueous solution of
NaH,PO4-Na,HPO, (60 mL, pH 6.7). To this solution, TEMPO (300.0 mg, 1.93 mmol), NaCIO; (2.36 g,
19.30 mmol) and bleach solution (1.4 mL, 10% in water) were sequentially added. The reaction mixture
was gently heated at 35 <C and stirred for 3 h (monitored by TLC). The reaction was then quenched at 0 °C
by acidification to pH 1-2 with HCI (1M, aqueous solution). The aqueous solution was extracted with ethyl
acetate (2 x 300 mL). The combined organic layers were washed with saturated aqueous solution of
Na,S,03 (20 mL), brine (20 mL), dried over anhydrous Na,SO, (s) and concentrated under reduced

pressure to give Boc-D-(2R,3S)-threo-3-hydroxyleucine (HyLeu) 5¢ (1.45 g), which was used in the next

[1]Willams, L.; Zhang, Z.; Shao, F.; Carroll, P. J.; Joullit, M. M. Tetrahedron 1996, 52, 11673-11694.
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step of reaction without further purification.

1.MeOH, sOcCl,  OH

OH 2 pyaOP ~__COOMe
HOOC Z-Gly-OH
HN_ _o
BocHN f
5¢ 5d  “NHCbz

SOCI; (1.9 mL, 25.72 mmol) was added to a solution of acid 5c¢ (1.45 g) in MeOH (100 mL) at 0 °C. The
reaction mixture was refluxed for 10 h before it was concentrated under reduced pressure. To a solution of
the crude amine hydrochloride salt and Cbz-Gly-OH (1.70 g, 7.71 mmol) in CH,CI, (30 mL), DIPEA (4.5
mL, 25.72 mmol) and PyAOP (5.03 g, 9.65 mmol) were added sequentially at 0 °C. The reaction mixture
was warmed to room temperature and stirred for 24 h. The reaction was quenched by addition of water (1
mL) and diluted with ethyl acetate (200 mL). The organic phase washed with saturated aqueous solution of
NH4CI (20 mL) and brine (20 mL), dried over anhydrous Na,SO, (s) and concentrated under reduced
pressure. The residue was purified by column chromatography (silica gel, ethyl acetate / hexane, 1:1 to 2:1)
to afford dipeptide 5d (1.71 g, 73% 3 steps) as a colorless oil.

Rs 0.3 (ethyl acetate / hexane, 2:1); [a]3° = —2.0 (c 0.87, CHCIs); "H NMR (300 MHz, CDCls) & 7.40 —
7.29 (m, 5H), 7.03 (d, J = 9.1 Hz, 1H), 5.76 (brs, 1H), 5.12 (s, 2H), 4.81 (dd, J = 9.1, 1.9 Hz, 1H), 3.94 (brs,
2H), 3.73 (s, 4H), 3.08 (brs, 1H), 1.70 — 1.51 (m, 1H), 0.98 (d, J = 6.5 Hz, 3H), 0.91 (d, J = 6.3 Hz, 3H);
B¢ NMR (75 MHz, CDCls) 6 172.2, 169.6, 156.6, 136.0, 128.4, 128.1, 128.0, 77.3, 67.1, 54.3, 52.6, 44.2,

30.8, 18.8; HRMS (ESI) m/z calcd for C17HsN,06 [M+H]* 353.1707, found 353.1704.

OH OH

COOMe COOH
5d fNHCbz 5 fNHCbz

To a stirred solution of 5d (88.0 mg, 0.25 mmol) in THF (5 mL), NaOH (2.5 mL, 1 M in water) was added

at room temperature. The reaction mixture was stirred at room temperature for 4 h. Then it was acidified to

pH 1-2 with HCI (1.0 M in water) and extracted with ethyl acetate (3 x 30 mL). The combined organic

layers were washed with brine (15 mL), dried over anhydrous Na,SO, (s) and concentrated under reduced

pressure to afford the desired acid 5 (81.0 mg, 92%), which was used directly in the next step without

further purification.

S5



2.1.2 Synthesis of Ahda fragment and pentapeptide 2

- H
DIBAL-H PhsP, CBr, BuLi =
CHO 790 =
Ph COOMe  pcm Ph/\‘/ DCM Ph/Y\(Br 78°C o,
oTBS OTBS TBSO Br OTBS
8 28 29 9

DIBAL-H (85.0 mL, 85.00 mmol, 1.0 M in toluene) was added to a solution of ester 8 (20.00 g, 67.92
mmol) in CH,CI, (120 mL) at —78 <€. The reaction mixture was stirred at —78 <€ for 5 h and quenched by
addition of MeOH (2 mL) with careful. The reaction solution was then treated by saturated agqueous
solution of Rochelle salt (150 mL) with vigorous stirring for 2 h. Layers were separated. The aqueous phase
was extracted with CH,CI, (2 x 300 mL). The combined organic layers were successively washed with
water (30 mL), saturated aqueous solution of NaHCO3 (30 mL) and brine (20 mL), dried over anhydrous
Na,SO,4 (s) and concentrated under reduced pressure to produce the corresponding crude aldehyde 28,

which was subjected to next step of reaction without further purifications.

CBr4 (39.8 g, 120.00 mmol) was slowly added to a solution of PhsP (62.94 g, 240.00 mmol) in CH,Cl,
(250 mL) at 0 <. The reaction mixture was then stirred at room temperature for 30 min. A solution of
aldehyde 28 and DIPEA (15.7 mL, 90.00 mmol) in CH,Cl, (100 mL) was added at 0 €. The reaction
mixture was allowed to warm to room temperature and stirred for 12 h. The solution was poured into
hexane (500 mL), the precipitation formed was removed by filtration. The filtrate was collected and the
solid was dissolved in CH,CI, (250 mL), poured into hexanes (250 mL) and filtered again to remove the
precipitation. The above procedures were repeated once with CH,Cl, (125 mL)-hexane (125 mL). The
combined filtrate was concentrated under reduced pressure to yield a yellow oil contaminated by solid
precipitations. The residue was purified by column chromatography (silica gel, hexane) to give the
dibromoalkene 29 (21.5 g, 76% in two steps) as a colorless oil.

R 0.6 (Hexane); [a]3° = +2.1 (c 2.05, CHCl3); *H NMR (300 MHz, CDCl3) & 7.35 — 7.17 (m, 5H), 6.46
(d, J=7.9 Hz, 1H), 4.46 (td, J = 7.9, 4.6 Hz, 1H), 2.90 — 2.70 (m, 2H), 0.83 (s, 9H), -0.08 (s, 3H), -0.18 (s,
3H); BC NMR (75 MHz, CDCl3) 6 141.6, 137.4, 130.0, 128.1, 126.4, 88.4, 75.0, 43.1, 25.7, 18.0, -4.9, -5.4;

HRMS (ESI) m/z calcd for CiH,4Br,0SiNa” [M+Na]™ 440.9855, found 440.9837.

"BuLi (44.6 mL, 111.50 mmol, 2.5 M in hexane) was added dropwise to a solution of dibromoalkene 29

(21.20 g, 50.71 mmol) in THF (250 mL) at —78 °C. 1 h later, the reaction was quenched by addition of
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saturated aqueous solution of NH4CI (5 mL). Volatiles were removed under reduced pressure, the residue
was dissolved in ethyl acetate (500 mL). The solution was successively washed with H,O (25 mL) and
brine (25 mL), dried over anhydrous Na,SO;4 (s) and concentrated under reduced pressure. The residue was
purified by column chromatography (silica gel, ethyl acetate / hexane, 1:60 to 1:40) afforded 9 (11.87 g,
90%) as a colorless oil.

Rf 0.5 (hexane); [a]3° = —9.1 (c 1.61, CHCIls); '"H NMR (CDCls, 300 MHz) & 7.38-7.19 (m, 5H), 4.49
(ddd, J = 7.7, 5.9, 2.1 Hz, 1H), 3.07 — 2.91 (m, 2H) , 2.44 (d, J = 2.1 Hz, 1H), 0.86 (s, 9H), -0.01 (s, 3 H),
-0.06 (s, 3 H); *C NMR (CDCl;, 75 MHz) & 137.4, 129.9, 128.1, 126.6, 85.1, 72.7, 64.1, 45.1, 25.7, 18.2,

-5.1, -5.3; HRMS (ESI) m/z calcd for C16H240SiNa* [M+Na]" 283.1489, found: 283.1480.

OPMB
H 07 40 OPMB
Ph// Ph 7 OH
LIHMDS, BF3+Et,0
TBSO ! "=l oTBS
9 11

To a solution of alkyne 9 (3.12 g, 12.00 mmol) in THF (50 mL) at —78<C, LiIHMDS (24.0 mL, 24.00 mmol,
1.0 M in THF) was added dropwise and the reaction mixture was stirred for 1 h. BF; £t,0 (2.2 mL, 17.50
mmol) was added and stirred for 30 min at —78<C. A solution of epoxide 10 (2.00 g, 9.60 mmol) in THF
(20 mL) was added slowly. The reaction was stirred for further 3 h at =78 <C and quenched by addition of
saturated aqueous solution of NH,CI (1 mL). Volatiles were removed under reduced pressure, the residue
was diluted with water (15 mL) and extracted with ethyl acetate (3 x 100 mL). The organic layers were
combined and washed with brine (15 mL), dried over anhydrous Na,SO, (s) and concentrated under
reduced pressure. The residue was purified by column chromatography (silica gel, ethyl acetate / hexane,
1:10 to 1:4) to afford compound 11 (4.27 g, 95% from 10) as a colorless oil.

Ry 0.4 (ethyl acetate / hexane, 1:4); [a]3® = —24.2 (c 1.22, CHCI3);'"H NMR (CDCls, 500 MHz) & 7.24 —
7.13 (m, 7H), 6.86 — 6.81 (m, 2H), 4.49 — 4.43 (m, 1H), 4.39 (s, 2H), 3.88 — 3.80 (m, 1H), 3.73 (s, 3H),
3.61 (ddd, J =9.3, 6.3, 4.7 Hz, 1H), 3.53 (ddd, J = 9.4, 7.6, 4.5 Hz, 1H), 2.95 - 2.86 (m, 3H), 2.40-2.27
(m, 2H), 1.79 (dddd, J = 14.2, 6.4, 4.5, 3.2 Hz, 1H), 1.70 (dddd, J = 14.4, 8.5, 7.6, 4.7 Hz, 1H), 0.81 (s, 9H),
-0.07 (s, 3H), -0.09 (s, 3H) ; *C NMR (CDCl;, 150 MHz) 6 159.2, 137.7, 130.0, 129.7, 129.1, 127.9, 126.3,
113.7, 83.6, 81.4, 72.8, 69.3, 68.0, 64.3, 55.1, 45.3, 35.2, 27.3, 25.6, 18.1, -5.1, -5.3; HRMS (ESI) m/z

calcd for CogHa00,SiNa’" [M+Na]* 491.2588, found 491.2595.

S7



OPMB NaH

= OPMB BnBr OPMB
Ph O pach, " I
oTBS DIPEA, EA OTBS  OH OTBS  OBn
11 30 12

To a solution of 11 (8.99 g, 19.18 mmol) in ethyl acetate (200 mL), palladium on charcoal (1 g, 10% Pd)
and N,N-diisopropylethylamine (5.0 mL, 28.70 mmol) were added. The reaction vessel was sealed and the
inner atmosphere was switched to H; and stirred for 48 h at room temperature. The catalyst was removed
by filtration through a pad of Celite and washed with ethyl acetate (3 x 50 mL). The filtrate was
concentrated under reduced pressure. The residue was purified by column chromatography (silica gel, ethyl
acetate / hexane, 1:4) to afford product 30 (8.88 g, 98%) as a colorless oil.

R; 0.4 (ethyl acetate / hexane, 1:4); [a]3® = —10.3 (c 1.54, CHCIl5); "H NMR (500 MHz, CDCls) & 7.22 —
7.15 (m, 4H), 7.13 - 7.07 (m, 3H), 6.83 — 6.78 (m, 2H), 4.38 (s, 2H), 3.77 (dg, J = 7.2, 5.6 Hz, 1H), 3.73 (s,
3H), 3.71 (dd, J = 4.5, 2.7 Hz, 1H), 3.62 (dt, J = 9.3, 5.2 Hz, 1H), 2.80 (d, J = 3.2, 1H), 2.71 — 2.59 (m, 2H),
1.69 — 1.62 (m, 2H), 1.52 — 1.26 (m, 6H), 0.78 (s, 9H), -0.12 (s, 3H), -0.27 (s, 3H); *C NMR (125 MHz,
CDCI3) 6 159.3, 139.5, 130.1, 129.8, 129.3, 128.1, 126.0, 113.9, 73.7, 73.0, 71.4, 69.0, 55.3, 43.8, 37.6,
37.0, 36.4, 25.9, 21.2, 18.1, -4.7, -4.9; HRMS (ESI) m/z calcd for C,gH4sNaO,Si* [M+Na]* 495.2901,

found 495.2887.

Alcohol 30 (10.01 g, 21.15 mmol) in THF (50 mL) was added to NaH (2.50 g, 62.50 mmol, 60 wt% in
mineral oil) suspended in THF (200 mL) at 0 <C. 20 min later, BnBr (3.8 mL, 31.99 mmol) was added
slowly. The reaction mixture was allowed to warm to 45 °C and stirred for 12 h. The reaction was quenched
with saturated aqueous solution of NH,CI (1 mL) at 0 °C. Volatiles were removed under reduced pressure,
the residue was diluted with water (20 mL) and extracted with ethyl acetate (2 x 200 mL). The combined
organic phases were washed successively with water (15 mL), saturated aqueous solution of NH,CI (15 mL)
and brine (15 mL), dried over anhydrous NaSO, (s) and concentrated reduced pressure. The residue was
purified by column chromatography (silica gel, ethyl acetate / hexane, 1:50 to 1:10) to give product 12
(10.71 g, 90%) as a colorless oil.

R; 0.6 (ethyl acetate / hexane, 1:10); [a]3® = +7.4 (¢ 1.62, CHCIs); *H NMR (500 MHz, CDCl5) & 7.34 —
7.17 (m, 9H), 7.17 — 7.08 (m, 3H), 6.91 — 6.79 (m, 2H), 4.45 (d, J = 11.5 Hz, 1H), 4.39 (d, J = 11.5 Hz, 1H),
4.38 (d, J = 11.5 Hz, 1H), 4.35 (d, J = 11.5 Hz, 1H), 3.82 — 3.76 (m, 1H), 3.74 (s, 3H), 3.56 — 3.45 (m, 3H),

2.67 (d, J = 6.3 Hz, 2H), 1.84 — 1.71 (m, 2H), 1.54 — 1.28 (m, 6H), 0.81 (s, 9H), -0.09 (s, 3H), -0.23 (s, 3H);
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B3C NMR (125 MHz, CDCl3) 6 159.2, 139.4, 139.0, 130.7, 129.8, 129.3, 128.3, 128.1, 127.8, 127.4, 126.0,
113.8, 76.4, 73.8, 72.7, 71.3, 66.8, 55.3, 44.0, 37.2, 34.5, 345, 25.9, 21.1, 18.1, -4.6, -4.8; HRMS (ESI)

m/z calcd for Ca5Hs00,4SiNa” [M+Na]* 585.3371, found 585.3354.

DDQ,
OPMB DCM-H,0 OH

Ph — - > Ph
OTBS OBn OTBS OBn
12 31

COOEt KHMDS, 16 lTCCA’ TEMPO

18-Crown-6 o)
Ph & = Ph =
B B B B
OTBS OBn FchZCO\P// COOEL OTBS OBn
14 32
F3;CH,CO 13

DDQ (3.16 g, 13.92 mmol) was added to a solution of compound 12 (6.02 g, 10.70 mmol) in CH,Cl,-H,0
(180 mL, 8/1, v/v) at 0C. 10 min later, the reaction mixture was brought to ambient temperature and
stirred for 3 h. The reaction mixture was diluted with CH,ClI, (500 mL) and washed with a 1:1 mixture of
saturated aqueous solution of NaHCO; and saturated aqueous solution of Na,S;03 (3 x 100 mL) and brine
(20 mL), dried over anhydrous Na,SO,. The organic layer was concentrated under reduced pressure. The
residue was purified by column chromatography (silica gel, ethyl acetate / hexane, 1:8 to 1:4) to yield
alcohol 31 (4.07 g, 86%) as a colorless oil.

R; 0.4 (ethyl acetate / hexane, 1:4); [a]3° = +19.6 (c 1.51, CHCIl5); *H NMR (500 MHz, CDCls) § 7.37 —
7.30 (m, 4H), 7.30 — 7.23 (m, 3H), 7.20 — 7.13 (m, 3H), 4.56 (d, J = 11.4 Hz, 1H), 4.46 (d, J = 11.5 Hz, 1H),
3.88 — 3.74 (m, 2H), 3.75 - 3.67 (m, 1H), 3.66 — 3.57 (m, 1H), 2.78 — 2.65 (m, 2H), 2.38 (brs, 1H), 1.86 —
1.66 (m, 2H), 1.66 — 1.55 (m, 1H), 1.55 — 1.30 (m, 5H), 0.85 (s, 9H), -0.04 (s, 3H), -0.17 (s, 3H); *C NMR
(125 MHz, CDCls) 6 139.3, 138.4, 129.7, 128.5, 128.1, 127.9, 127.7, 126.0, 78.5, 73.7, 71.0, 60.7, 44.0,
37.0, 36.0, 33.7, 25.9, 20.9, 18.1, -4.6, -4.8; HRMS (ESI) m/z calcd for C,7H,,03SiNa’ [M+Na]* 465.2795,

found 465.2786.

Trichloroisocyanuric acid (2.02 g, 8.70 mmol) and TEMPO (31.0 mg, 0.20 mmol) were subsequently
added to a solution of alcohol 31 (3.19 g, 7.20 mmol) in CH,CI, (70 mL) at 0°C. The reaction mixture was
stirred at 0 <€ for 30 min before it was filtered through a pad of Celite and washed with CH,Cl, (2 x 100
mL). The combined filtrate was washed successively with saturated aqueous solution of NaHCO;3 (30 mL)

and brine (30 mL), dried over anhydrous Na,SO4 (s) and concentrated under reduced pressure to give the
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crude aldehyde 32 (ca. 3.06 g), which was used directly in the next step without further purification.

To a solution of phosphate 13 (3.62 g, 10.90 mmol) and 18-crown-6 (3.82 g, 14.50 mmol) in THF (100 mL)
at —78 €, KHMDS (21.8 mL, 10.90 mmol, 0.5 M) was added. 30 min later, a solution of the above
aldehyde 32 in THF (50 mL) was slowly added via a syringe. The reaction mixture was stirred for 2 h at
=78 <€, then it was carefully quenched by addition of saturated aqueous solution of NH,CI (2 mL) and
allowed to warm to room temperature. Volatiles were removed under reduced pressure. The residue was
dissolved in ethyl acetate (500 mL). The organic solution was washed successively with water (15 mL),
saturated aqueous solution of NH4CI (15 mL) and brine (15 mL), dried over anhydrous NaSO;, (s) and
concentrated under reduced pressure. The residue was purified by column chromatography (silica gel, ethyl
acetate / hexane, 1:10) to give the desired product 14 (2.68 g, 73% 2 steps) as a colorless oil and the
undesired E configuration byproduct (ca. 0.2g).

R; 0.7 (ethyl acetate / hexane, 1:10); [a]3°= —10.7 (c 0.57, CHCI5) ; *H NMR (CDCls, 300 MHz) §7.43 —
7.26 (m, 7H), 7.26 — 7.15 (m, 3H), 6.39 (dt, J = 11.6, 7.3 Hz, 1H), 5.89 (dt, J = 11.6, 1.7 Hz, 1H), 4.59 (d, J
= 11.6 Hz, 1H), 4.52 (d, J = 11.6 Hz, 1H), 4.20 (g, J = 7.1 Hz, 2H), 3.92 — 3.78 (m, 1H), 3.64 — 3.49 (m,
1H), 3.11 — 2.92 (m, 2H), 2.74 (d, J = 6.3 Hz, 2H), 1.70 — 1.36 (m, 6H), 1.32 (t, J = 7.1 Hz, 3H), 0.89 (s,
9H), -0.01 (s, 3H), -0.16 (s, 3H); *C NMR (CDCls, 75 MHz) & 166.3, 146.2, 139.3, 138.6, 129.7, 128.3,
128.0, 127.7, 127.5, 125.9, 121.1, 78.1, 73.7, 70.8, 59.8, 43.9, 37.0, 34.3, 32.9, 25.9, 21.3, 18.0, 14.2, -4.8,

-4.9; HRMS (ESI) m/z calcd for C31Hgs0,4SiNa’ [M+Na]* 533.3058, found 533.3042.

COOEt oH
Ph Z —_ = —
Ies & DBALH P DT TiOPr), P Y 7 oH
OTBS  OBn TBHP, 4 AMS otBs 0OBn O
14 33 15

DIBAL-H (27.5 mL, 27.50 mmol, 1.0 M in toluene) was added slowly to a solution of ester 14 (4.01 g,
7.85 mmol) in THF (50 mL) at —78 <C. The reaction mixture was then warmed to —36 <€ and stirred for 4 h,
it was quenched by careful addition of methanol (1 mL). The reaction mixture was stirred for 30 min, then
it was poured into saturated aqueous solution of Rochelle salt (50 mL). The mixture was virgously stirred at
room temperature for 2 h. \olatiles were removed under reduced pressure. The aqueous residue was
extracted with ethyl acetate (2 x 200 mL). The combined organic extracts were washed with saturated

aqueous solution of NH4CI (30 mL) and brine (30 mL), dried over anhydrous Na,SO, (s) and concentrated
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under reduced pressure. The residue was purified by column chromatography (silica gel, ethyl acetate /
hexane, 1:10 to 1:5) gave alcohol 33 (3.38 g, 92%) as a colorless oil.

R; 0.3 (ethyl acetate / hexanes, 1:5); [a]2’ =—9.3 (c 1.00, CHCI3) ; 'H NMR (CDCl3, 500 MHz) § 7.31 —
7.25 (m, 4H), 7.25 — 7.17 (m, 3H), 7.16 — 7.09 (m, 3H), 5.74 — 5.70 (m, 1H), 5.58 — 5.52 (m, 1H), 4.45 (s,
2H), 4.11 — 4.01 (m, 2H), 3.78 (dddd, J = 5.8, 5.8, 5.8, 5.8 Hz, 1H), 3.36 (dddd, J = 5.4, 5.4, 5.4, 5.4 Hz,
1H), 2.70 — 2.63 (m, 2H), 2.35 — 2.30 (m, 1H), 2.26 — 2.20 (m, 1H), 1.97 (brs, 1H), 1.20 — 1.53 (m, 6H),
0.82 (s, 9H), -0.08 (s, 3H), -0.21 (s, 3H); *C NMR (CDCls, 125 MHz) & 139.3, 138.4, 130.9, 129.8, 128.9,
128.4,128.2, 127.9, 127.7, 126.1, 78.4, 73.7, 71.4, 58.2, 44.0, 37.0, 34.1, 32.0, 25.9, 21.2, 18.1, -4.6, -4.8;

HRMS (ESI) m/z calcd for CoH,403SiNa™ [M+Na]* 491.2952, found: 491.2941.

D-(-)-diisopropyl tartrate (1.8 mL, 8.65 mmol) was added to a solution of Ti(OiPr)4 (2.1 mL, 7.73 mmol)
and 4A molecular sieves (3.00 g) in CH,Cl, (20 mL) at —20 <C. 30 min later, tert-butyl hydroperoxide (3.7
mL, ~5.5 M in decane) was dropwise added at —20 <C. After being stirred for another 20 min, a solution of
allylic alcohol 33 (3.02 g, 6.44 mmol) in CH,CI, (80 mL) was dropwise added to the solution via a syringe.
The reaction mixture was then stirred slowly for 24 h at —20 <C and maintained in a refrigerator at —20C
for 6 days. The reaction was quenched by addition of an aqueous solution of 3 M NaOH (aq.) -brine (100
mL, 3/7, v/v). The reaction mixture was allowed to warm to room temperature, diluted with CH,Cl, (500
mL) and stirred for another 1.5 h. The reaction mixture was then filtered through a pad of Celite, the
filtration residue was eluted with CH,CI, (100 mL). The filtrate was partitioned and layers were seperated.
The organic phase was washed with brine (30 mL), dried over anhydrous Na,SO, (s) and concentrated
under reduced pressure. The residue was purified by column chromatography (silica gel, ethyl acetate /
CH,CI,, 1:10) to afford the desired epoxide 15 (2.68 g, 86%, dr = 12:1) as a colorless oil.

R; 0.6 (ethyl acetate / CH,Cl,, 1:10) ; [a]Z’ = +0.3 (c 0.63, CHCl5); *H NMR (CDCls, 500 MHz) & 7.35 —
7.24 (m, 7TH), 7.20 — 7.14 (m, 3H), 4.53 (d, J = 11.6 Hz, 1H), 4.49 (d, J = 11.6 Hz, 1H), 3.82 (dddd, J = 6.0,
6.0, 6.0, 11.6 Hz, 1H), 3.74 — 3.69 (m, 1H), 3.64 — 3.59 (m, 1H), 3.56 (dddd, J = 5.5, 5.5, 5.5, 11.0 Hz, 1H),
3.25-3.09 (m, 2H), 2.76 — 2.65 (m, 2H), 2.36 (dt, J = 8.1, 4.4 Hz, 1H), 1.93 (ddd, J = 5.5, 5.5, 16.6 Hz, 1 H),
1.73 (ddd, J = 5.5, 7.6, 16.6 Hz, 1H), 1.69 — 1.28 (m, 6H), 0.85 (s, 9H),-0.04 (s, 3H), -0.16 (s, 3H); *C
NMR (CDCl3, 125 MHz) 6 139.2, 138.0, 129.7, 128.5, 128.2, 128.0, 127.9, 126.1, 76.8, 73.6, 71.3, 60.5,
55.9, 53.6, 44.1, 36.9, 33.5, 31.6, 25.9, 21.5, 18.1, -4.6, -4.8; HRMS (ESI) m/z calcd forCygH40,SiNa”

[M+Na]* 507.2901, found 507.2899.
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NH4CI (s) (1.00 g, 18.58 mmol) and NaNj3 (s) (2.01 g, 31.0 mmol) were sequentially added to a solution of
15 (1.50 g, 3.10 mmol) in MeOH-H,0O (27 mL, 8/1, v/v) at room temperature. The reaction mixture was
refluxed for 24 h. After it was cooled to room temperature, the reaction mixture was concentrated under
reduced pressure. The residue was dissolved in ethyl acetate (200 mL) and then washed with brine (20 mL),
dried over anhydrous Na,SO, (s) and concentrated under reduced pressure. The residue was purified by
column chromatography (silica gel, ethyl acetate / CH,Cl,: 1:4) to give the required product 17 (1.10 g,
67%) along with its regio-isomer 16 (0.26 g, 16%) as colorless oils.

Analytical data for 1,3-diol 16:

R; 0.7 (ethyl acetate / CH,Cl,, 1:4); [a]Z’ = +16.6 (¢ 0.50, CHCl3); *H NMR (CDCl3, 500 MHz) & 7.41 —
7.24 (m, 7TH), 7.24 — 7.12 (m, 3H), 4.64 (d, J = 11.2 Hz, 1H), 4.40 (d, J = 11.2 Hz, 1H), 4.05 — 3.97 (m, 1H),
3.94 - 3.79 (m, 4H), 3.76 — 3.65 (m, 1H), 3.32 — 3.24 (m, 1H), 2.80 — 2.69 (m, 2H), 2.37 (t, J = 5.4 Hz, 1H),
1.87 (dt, J = 14.6, 9.8 Hz, 1H), 1.72 — 1.53 (m, 3H), 1.53 — 1.35 (m, 4H), 0.88 (s, 9H), -0.01 (s, 3H), -0.13
(s, 3H). °C NMR (CDCl3, 125 MHz) & 139.2, 137.7, 129.7, 128.6, 128.2, 128.0, 127.9, 126.1, 79.4, 73.6,
72.8, 70.7, 66.1, 63.2, 44.1, 37.4, 37.0, 33.6, 25.9, 20.3, 18.1, -4.6, -4.7; HRMS (ESI): m/z calcd for
Ca9oHasN30,Si* [M+H]" 528.3252, found 528.3259.

Analytical data for 1,2-diol 17 :

Ri 0.5 (ethyl acetate / CH,Cl,, 1:4); [a]2’= +36.8 (c 0.67, CHCl3); *H NMR (CDCls, 500 MHz) &
7.25-7.36 (m, 7 H), 7.15-7.25 (m, 3 H), 4.60 (d, J = 11.1 Hz, 1 H), 4.40 (d, J = 11.1 Hz, 1 H), 3.83-3.85 (m,
1 H), 3.60-3.66 (M, 4 H), 3.53-3.58 (m, 1 H), 2.68-2.76 (m, 2 H), 2.21 (brs, 2 H), 1.69-1.79 (m, 2 H),
1.66-1.68 (m, 1 H), 1.64-1.65 (m, 1 H), 1.36-1.55 (m, 4 H), 0.86 (s, 9H), -0.03 (s, 3 H), -0.16 (s, 3 H); **C
NMR (CDCls, 125 MHz) 6 139.2, 138.3, 129.7, 128.5, 128.1, 127.9, 127.8, 126.0, 75.9, 74.5, 73.6, 71.2,
64.0, 61.1, 44.0, 37.0, 36.0, 33.9, 25.9, 20.5, 18.1, -4.7, -4.8; HRMS (ESI) m/z calcd for CogH4sN304SiNa”

[M+Na]* 550.3072, found 550.3061.

S12



NaClO, NaClO,
OH TEMPO, NaBr OH
- OH MeCN-buffer -
Ph/\‘/\/\‘/\/\/ —>Ph/Y\/Y\;/\COOH + Ph

OTBS  OBn N, OTBS  OBn N OTBS  OBn N,

17 18 34
/9, PYAOP, DIPEA
0
o o TBS

(o)
t R H 0
O'Bu X N . t
Phw ﬁO’Bu + Ph/Y\/NN\\ O'Bu
OTBS N Y
19 OoTBS Ozin N; O OTBS OTBS OBr;5N3 @)

COOH

H,N

1,2-diol 17 (200.0 mg, 0.38 mmol) was dissolved in saturated aqueous solution of Na,HPO,-MeCN (7 mL,
1/1, viv), then the solution was adjusted to pH 8-9 with NaOH (1 M aqueous solution). TEMPO (3.0 mg,
0.019 mmol), NaClO; (91.0 mg, 1.10 mmol) and NaBr (103.0 mg, 1.00 mmol) were sequentially added to
the solution at room temperature. A solution of bleach (40 uL, 10% in water) was added to the reaction
mixture every 3 h until all the starting material was consumed (monitored by TLC). After being acidified to
pH 1-2 with HCI (1.0 M aqueous solution) at 0 °C, the reaction mixture was extracted with ethyl acetate (2
x 50 mL). The combined organic layers were washed with brine (10 mL), dried over anhydrous Na,SO4,(s)
and concentrated under reduced pressure. The residue contained an inseparable mixture of carboxylic acids

18 and 34 (ca. 185.0 mg in total), which was directly subjected to next step of reaction.

To a solution of the carboxylic acids obtained above and amine 19 (135.0 mg, 0.49 mmol) in CH.ClI, (5
mL), DIPEA (260 pL, 1.52 mmol) and PyAOP (297.2 mg, 0.57 mmol) were added sequentially at 0 °C.
The reaction mixture was warmed to room temperature and stirred for 12 h. The reaction was then
quenched with H,O (1 mL) and diluted with ethyl acetate (100 mL). The organic solution was washed
sequentially with saturated aqueous solution of NH,Cl (10 mL) and brine (10 mL), dried over anhydrous
Na,SO, and concentrated under reduced pressure. The residue was purified by column chromatography
(silica gel, ethyl acetate / hexane, 1:8 to 1:4) to afford the desired dipeptide 20 (227.6 mg, 75%) and 35
(35.1 mg, 12%) as colorless oils.

Analytical data for compound 20:

Ry 0.4 (ethyl acetate / hexane, 1:4); [a]2’ = —2.3 (c 1.03, CHCI5); 'H NMR (500 MHz, CDCl3) & 7.39 —
7.26 (M, 7H), 7.22 — 7.17 (m, 3H), 4.65 — 4.54 (m, 2H), 4.40 (d, J = 11.1 Hz, 1H), 4.14 (s, 1H), 4.12 — 4.04
(m, 2H), 3.93 - 3.79 (m, 2H), 3.60 (d, J = 4.3 Hz, 1H), 3.33 (brs, 1H), 2.83 — 2.68 (m, 2H), 1.95 — 1.79 (m,
2H), 1.62 — 1.63 (m, 2H), 1.49 (s, 14H), 0.88 (s, 9H), 0.88 (s, 9H), 0.05 (s, 3H), 0.04 (s, 3H), -0.01 (s, 3H),

-0.15 (s, 3H); *C NMR (125 MHz, CDCl3) 5 170.5, 168.9, 139.2, 138.0, 129.7, 128.5, 128.1, 127.9, 127.8,
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126.1, 82.2, 76.0, 73.6(2), 71.0, 63.6, 61.1, 54.7, 44.0, 37.1, 35.4, 33.7, 28.0, 25.9, 25.7, 20.4, 18.1, 18.1,
-4.7,-4.8,-5.6; HRMS (ESI) m/z calcd for C4,H-oN40;Si,Na" [M+Na]" 821.4675, found 821.4709.
Analytical data for compound 35:

R;0.6 (ethyl acetate / hexane, 1:4); *"H NMR (300MHz, CDCls) & 7.41 — 7.15 (m, 10H), 7.11 (d, J = 10.3
Hz, 1H), 4.64 (d, J = 11.3 Hz, 1H), 4.51 (dt, J = 8.1, 2.7 Hz, 1H), 4.44 (d, J = 11.3 Hz, 1H), 4.21 (dd, J =
10.8, 3.0 Hz, 1H), 4.06 (dd, J = 10.0, 2.5 Hz, 1H), 3.91 — 3.84 (m, 1H), 3.81 (dd, J = 10.0, 3.0 Hz, 1H),
3.73-3.60 (m, 1H), 2.74 (d, J = 6.3 Hz, 2H), 2.27 — 2.17 (m, 1H), 1.86 — 1.55 (m, 3H), 1.50 (s, 13H), 0.91
(s, 9H), 0.88 (s, 9H), 0.065 (s, 3H), 0.061 (s, 3H), -0.02 (s, 3H), -0.16 (s, 3H); *C NMR (75 MHz, CDCl5)
8 169.5, 168.8, 139.2, 138.3, 129.7, 128.3, 128.1, 127.7, 127.6, 126.0, 82.2, 75.0, 73.5, 70.7, 63.4, 61.3,
54.6, 43.8, 37.4, 37.0, 33.6, 27.9, 25.8, 25.6, 20.4, 18.1, 18.0, -4.8, -4.9, -5.6; HRMS (ESI) m/z calcd for

C41HesN4O6SiNa*™ [M+Na]* 791.4570, found 791.4583.

o 1. PdIC, H, H 0
DIPEA, EA TBSO,, N .
. 2.PyAOP, 36 OBu
OBU " pipEaA, DCM
OTBS
OTBS
N 37
Cbz
TESOTf
2,6-lutidine
OH OBn
OTE§, © OTE§, O
N t DDQ NN 1
O'Bu wet DCM O'Bu
vetbeMm
OTBS OTBS
\ N\
Cbz 38 Cbz 21

To a solution of azide 20 (150.0 mg, 0.19 mmol) in ethyl acetate (5 mL), DIPEA (40 pL, 0.23 mmol),
palladium on charcoal (20.0 mg, 10% Pd) was added at room temperature. The reaction vessel was sealed
and the inner atmosphere was switched to H, and stirred for 24 h at room temperature. The catalyst was
removed by filtration through a pad of Celite and washed with ethyl acetate (3 x 30 mL). The filtrate was
concentrated under reduced pressure to produce the corresponding amine (ca. 137.0 mg), which was used

in next step of reaction without further purifications.

To a solution of amine (derived from 20 as indicated above) and carboxylic acid 36 (89.0 mg, derived from
sponifiction of 100 mg correspoding methyl ester) in 5 mL CH,Cl,, DIPEA (130 pL, 0.76 mmol) and

PyAOP (188.0 mg, 0.36 mmol) were sequentially added at 0 °C. The reaction mixture was warmed to room
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temperature and stirred for 12 h, then it was quenched addition of water (1 mL) and diluted with ethyl
acetate (100 mL). The organic solution was washed with saturated aqueous solution of NH,CI (10 mL) and
brine (10 mL), dried over anhydrous Na,SO, (s) and concentrated under reduced pressure. The residue was
purified by column chromatography (silica gel, ethyl acetate / hexane, 1:4 to 1:2) to give dipeptide 37
(145.1 mg, 75% from 20) as a colorless oil.

Ry 0.5 (ethyl acetate / hexane, 1:2); [a]3° = —14.5 (¢ 1.00, CHCIl5); *H NMR (300 MHz, CDClIs) exists as
rotational conformers: & 7.66 — 7.52 (m, 1H), 7.40 — 7.12 (m, 15H), 6.88 — 6.62 (m, 1H), 5.54 — 5.41 (m,
0.6H), 5.21 — 5.01 (m, 2H), 4.97 — 4.85 (m, 0.4H), 4.59 — 4.39 (m, 2H), 4.30 — 4.11 (m, 2H), 4.09 — 3.97 (m,
1H), 3.87 — 3.72 (m, 2H), 3.70 — 3.41 (m, 4H), 2.77 — 2.62 (m, 2H), 2.47 — 2.26 (m, 1H), 2.13 — 1.92 (m,
2H), 1.84 - 1.72 (m, 1H), 1.61 — 1.31 (m, 17H), 1.08 — 0.99 (m, 3H), 0.87 (s, 9H), 0.84 (s, 9H), 0.03 (s, 6H),
-0.06 (s, 3H), -0.22 (s, 3H); *C NMR (75 MHz, CDCls) exists as rotational conformers: & 173.2, 172.9,
172.0, 171.8, 168.6, 155.1, 154.8, 139.3, 138.4, 137.9, 136.4, 136.4, 129.7, 128.4, 128.4, 128.3, 128.0,
127.9, 127.6, 125.9, 81.8, 81.6, 76.1, 74.5, 73.6, 71.2, 67.6, 67.0, 63.5, 54.3, 54.1, 51.4, 50.9, 46.3, 45.9,
43.7, 39.6, 37.5, 37.3, 35.3, 34.6, 33.9, 33.5, 32.4, 31.6, 28.0, 25.9, 25.7, 20.3, 19.9, 18.6, 18.3, 18.1, 18.0,

-4.8, -5.0, -5.7; HRMS (ESI) m/z calcd for CsgHggN3010Si,” [M+H]" 1018.6003, found 1018.5999.

2,6-Lutidine (210.0 uL, 1.80 mmol) was added to a stirred solution of 37 (190.0 mg, 0.18 mmol) in CH,CI,
(5 mL) at —78 °C, followed by dropwise addition of TESOTf (210.0 pL, 0.94 mmol) at —78 °C. The
reaction mixture was stirred at —78 °C for 4 h before it was quenched with water (0.5 mL) and diluted with
ethyl acetate (150 mL). The organic solution was then washed successively with citric acid (3 x 10 mL,
10wt% in water), saturated aqueous solution of NaHCO; (2 x 10 mL) and brine (10 mL), dried over
anhydrous Na,SO4 (s) and concentrated under reduced pressure.The residue was purified by column
chromatography (silica gel, ethyl acetate / hexane, 1:8 to 1:2) to obtain 21 (192.6 mg, 94%) as a colorless
oil.

R¢ 0.7 (ethyl acetate / hexane, 1:2); [a]3® =—22.5 (c 1.05, CHCly); 'H NMR (300 MHz, CDCl3) exists as
rotational conformers: 6 7.62 — 7.51 (m, 1H), 7.44 — 7.13 (m, 15H), 7.03 — 6.96 (m, 0.5H), 6.92 — 6.85 (m,
0.5H), 5.26 (d, J = 12.9 Hz, 0.5H), 5.14 (d, J = 5.9 Hz, 1H), 4.98 (d, J = 13.0 Hz, 0.5H), 4.59 — 4.39 (m,
3H), 4.37 — 4.21 (m, 1.5H), 4.15 — 4.04 (m, 1.5H), 3.85 (d, J = 5.0 Hz, 1H), 3.82 — 3.55 (m, 4H), 3.46 —
3.25 (m, 1H), 2.77 — 2.59 (m, 2H), 2.52 — 2.42 (m, 1H), 2.16 — 2.05 (m, 1H), 1.96 — 1.83 (m, 1H), 1.59 -

1.24 (m, 17H), 1.19 — 1.09 (m, 3H), 0.98 — 0.80 (m, 27H), 0.73 — 0.55 (m, 6H), 0.04 (s, 6H), -0.09 (s, 3H),
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-0.24 (s, 3H); *C NMR (75 MHz, CDClI,) exists as rotational conformers: & 172.2, 172.0, 171.5, 171.2,
168.5, 168.4, 155.0, 139.3, 139.0, 138.8, 136.7, 136.3, 129.7, 128.3, 128.2, 128.0, 127.7, 127.5, 127.1,
125.8, 81.8, 76.1, 76.0, 73.7, 73.2, 73.0, 72.2, 72.0, 68.3, 66.9, 63.6, 54.0, 49.1, 46.4, 45.9, 43.7, 39.6, 38.1,
35.1, 34.8, 34.0, 33.6, 32.1, 31.4, 28.0, 25.8, 25.7, 21.1, 20.9, 18.8, 18.5, 18.1, 18.0, 6.6, -4.8, -5.1, -5.7;

HRMS (ESI) m/z calcd for CepH10:N3010Sis” [M+H]" 1132.6868, found 1132.6877.

To a solution of tripeptide 21 (192.6 mg, 0.17 mmol) in CH,Cl, (7 mL, A.R. grade, H,O < 0.5 wt%), DDQ
(115.8 mg, 0.51 mmol) was added at room temperature. The reaction mixture was stirred for 10 h. Volatiles
were removed under reduced pressure, the residue was purified by column chromatography (silica gel,
ethyl acetate / hexane, 1:4 to 1:2) to give 38 (134.7 mg, 76%) as a colorless oil.

Rf 0.6 (EA / Hex, 1:2); [a]?® = —6.9 (¢ 2.50, CHCI3); *H NMR (300 MHz, CDCIs;) exists as rotational
conformers: 6 7.71 — 7.53 (m, 2H), 7.40 — 7.08 (m, 10H), 5.21 — 5.05 (m, 2H), 4.51 (d, J = 8.3 Hz, 1H),
4.40 — 4.02 (m, 4H), 3.87 (d, J = 3.1 Hz, 1H), 3.78 (dd, J = 10.0, 2.7 Hz, 2H), 3.68 — 3.54 (m, 2H), 3.52 —
3.22 (m, 1H), 2.80 — 2.54 (m, 2H), 2.51 — 2.39 (m, 1H), 2.12 — 1.98 (m, 1H), 1.73 — 1.31 (m, 16H), 1.21 —
1.09 (m, 4H), 1.01 - 0.94 (m, 9H), 0.89 (s, 9H), 0.81 (s, 9H), 0.67 (dq, J = 15.6, 7.7 Hz, 6H), 0.05 (s, 6H),
-0.12 (s, 3H), -0.28 (s, 3H); 3¢ NMR (75 MHz, CDCls) exists as rotational conformers: 8 173.13, 172.86,
172.15, 172.08, 168.34, 168.28, 155.03, 154.83, 139.54, 136.60, 136.34, 129.75, 128.33, 127.88, 127.77,
127.67, 127.15, 125.75, 82.08, 73.78, 72.80, 72.72, 67.89, 67.81, 66.95, 66.89, 66.66, 63.54, 54.13, 49.46,
49.34, 46.32, 45.89, 43.51, 39.76, 38.36, 37.35, 37.06, 32.26, 31.49, 27.97, 25.80, 25.71, 21.93, 18.87,
18.56, 18.13, 17.95, 6.64, 4.46, -4.84, -5.18, -5.72; HRMS (ESI) m/z calcd for CssHogN3010Sis" [M+H]"

1042.6398, found 1042.6396.

22, PhMe
OtBU NMM, DMAP

OTBS
NHFmoc
22

To a solution of alcohol 38 (134.7 mg, 0.13 mmol) in dry toluene (10 mL) N-methylmorpholine (57 pL,

5.20 mmol) and DMAP (79.4 mg, 0.65 mmol) were added at 0 °C, followed by dropwise addition of 22
(428.7 mg, 1.3 mmol) in dry toluene (10 mL). After being stirred for 0.5 h at 0 °C, the reaction mixture was

allowed to warm to room temperature and stirred for another 4 h. The reaction was quenched by addition of
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H,0 (1 mL) and diluted with ethyl acetate (150 mL). The organic solution was washed successively with
saturated aqueous solution of NaHCO;3; (10 mL) and brine (10 mL), dried over anhydrous Na,SQO, (s) and
concentrated under reduced pressure.The residue was purified by column chromatography (silica gel, ethyl
acetate / hexane, 1:4 to 1:2) to provide 23 (149.4 mg, 86%) as a colorless oil.

R; 0.6 (ethyl acetate / hexane, 1:2); [a]3° = —2.2 (c 1.00, CHCI5); *H NMR (300 MHz, CDCls) exists as
rotational conformers: 8 7.77 (d, J = 7.4 Hz, 2H), 7.66 — 7.52 (m, 3H), 7.44 — 7.10 (m, 15H), 7.07 — 6.86 (m,
1H), 5.78 (d, J = 6.7 Hz, 0.5H), 5.60 (d, J = 7.3 Hz, 0.5H), 5.36 — 5.21 (m, 1H), 5.20 — 4.81 (m, 2H), 4.56 —
3.97 (m, 8H), 3.85 — 3.52 (m, 5H), 2.77 — 2.60 (m, 2H), 2.53 — 2.40 (m, 1H), 2.17 — 2.00 (m, 2H), 1.63 -
1.33 (m, 19H), 1.14 (d, J = 6.8 Hz, 3H), 1.05 — 0.93 (m, 9H), 0.90 (s, 9H), 0.83 (s, 9H), 0.77 — 0.60 (M, 6H),
0.06 (s, 6H), -0.08 (s, 3H), -0.23 (s, 3H); *C NMR (75 MHz, CDClI;) exists as rotational conformers: &
172.1, 171.6, 168.3, 155.7, 154.9, 144.0, 143.8, 141.2, 139.2, 136.8, 129.7, 128.3, 128.0, 127.5, 127.3,
127.0, 125.9, 125.1, 119.8, 82.0, 73.5, 73.0, 71.5, 71.3, 68.3, 68.1, 66.8, 66.7, 63.4, 54.0, 49.9, 48.5, 48.3,
47.1, 46.4, 46.1, 43.8, 39.4, 37.8, 37.0, 35.0, 32.4, 31.5, 28.0, 25.8, 25.7, 20.9, 18.8, 18.1, 17.9, 6.7, 4.4,

-4.8,-5.1,-5.7, -5.7; HRMS (ESI) m/z calcd for C73H111N4O15Sis" [M+H]" 1335.7450, found 1335.7440.

DEA (0.4 mL) was added to a solution of compound 23 (149.3 mg, 0.11 mmol) in MeCN (5 mL) at room
temperature. The reaction mixture was stirred at room temperature for 8 h and then concentrated under
reduced pressure. The residue was re-dissolved in CH,Cl, (5 mL) and concentrated under reduced pressure.

The crude amine was used in next step of reaction without further purification.

To a solution of above amine in CH,Cl, (5 mL), pyridine (88 uL, 1.10 mmol), acetic anhydride (47 pL,
0.50 mmol) and DMAP (72.0 mg, 0.59 mmol) were sequentially added at room temperature. After being
stirred for 1 h, the reaction was quenched by dilution with ethyl acetate (100 mL). The organic solution was

washed with saturated aqueous solution of NaHCO3; (20 mL) and brine (10 mL), dried over anhydrous
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Na,SO4 (s) and concentrated under reduced pressure. The residue was purified by column chromatography
(silica gel, ethyl acetate / hexane, 1:2 to 1:1) to produce compound 4 (117.0 mg, 92%) as a colorless oil.

R; 0.6 (ethyl acetate / hexane, 1:1); [a]3® = —4.9 (c 0.4, CHCI3); "H NMR (300 MHz, CDCl3) exists as
rotational conformers: 6 7.64 — 7.48 (m, 1H), 7.37 — 7.09 (m, 10H), 7.05 (d, J = 8.9 Hz, 0.5H), 6.94 (d, J =
9.5 Hz, 0.5H), 6.64 (d, J = 6.5 Hz, 0.5H), 6.50 (d, J = 6.5 Hz, 0.5H), 5.27 (d, J = 13.0 Hz, 0.5H), 5.12 (s,
1H), 5.05 (d, J = 13.1 Hz, 0.5H), 4.86 (brs, 1H), 4.65 — 4.54 (m, 1H), 4.49 (d, J = 7.0 Hz, 1H), 4.38 — 4.20
(m, 1.5H), 4.16 — 4.05 (m, 1H), 3.96 (s, 0.5H), 3.82 —3.64 (m, 5H), 2.66 (d, J = 6.3 Hz, 2H), 2.49 — 2.36 (m,
1H), 2.13 — 2.01 (m, 2H), 1.98 (s, 3H), 1.58 — 1.31 (m, 20H), 1.13 (d, J = 6.8 Hz, 3H), 0.98-0.93 (m, 9H),
0.88 (s, 9H), 0.82 (s, 9H), 0.77 — 0.56 (m, 6H), 0.05 (s, 6H), -0.08 (s, 3H), -0.23 (s, 3H); *C NMR (75
MHz, CDCIs) exists as rotational conformers: 6 172.0, 171.6, 169.4, 168.4, 168.2, 154.9, 139.2, 136.8,
129.7, 128.3, 128.0, 127.5, 127.2, 125.9, 82.0, 73.4, 73.0, 71.2, 68.2, 68.0, 66.7, 63.4, 54.0, 48.3, 46.4, 46.1,
43.9, 39.4, 37.9, 36.9, 35.0, 32.3, 31.5, 28.0, 25.8, 25.7, 23.1, 20.9, 18.7, 18.4, 18.2, 18.1, 17.9, 6.6, 4.4,

-4.8, -5.1, -5.7, HRMS (ESI) m/z calcd for CgoH103N401,Sis" [M+H]" 1155.6875, found 1155.6881.

o F
1. PdIC, Hy, EA d
2. PyAOP, 5
DIPEA, DCM HO, 0
NH
o)

:<~NHCbZ

To a solution of 4 (117.0 mg, 0.10 mmol) in ethyl acetate (5 mL), palladium on charcoal (ca. 20 mg, 10%

Pd) was added. The reaction vessel was sealed and the inner atmosphere was switched to H, and stirred for
24 h at room temperature. The catalyst was removed by filtration through a pad of Celite and washed with
ethyl acetate (3 x 30 mL). The filtrate was concentrated under reduced pressure to produce the

corresponding amine 4a (98.0 mg), which was used in next step of reaction without further purifications.

To a solution of amine 4a and carboxylic acid 5 in CH,CI, (5 mL), DIPEA (130 pL, 0.76 mmol) and
PyAOP (188.0 mg, 0.36 mmol) were added at 0 °C. The reaction mixture was warmed to room temperature

and stirred for 12 h. The reaction was quenched by addition of water (1 mL) and diluted with ethyl acetate
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(100 mL). The organic solution was washed with saturated aqueous solution of NH4CI (10 mL) and brine
(10 mL), dried over anhydrous Na,SO, (s) and concentrated under reduced pressure. The residue was
purified by column chromatography (silica gel, ethyl acetate / hexane / MeOH, 3:1:0.05) to produce the
pentapeptide 2 (91.3 mg, 68% from compound 4) as a colorless oil.

Rf 0.4 (ethyl acetate / hexane / MeOH, 3:1:0.05); [a]3° = —1.4 (c 0.53, CHCIl5); "H NMR (300 MHz,
CDCl3) 6 7.86 (brs, 1H), 7.56 (brs, 1H), 7.38 — 7.23 (m, 7H), 7.22 — 7.11 (m, 3H), 6.84 (s, 1H), 6.53 (brs,
1H), 6.20 (s, 1H), 5.13 (s, 2H), 4.75 (s, 1H), 4.50 (s, 2H), 4.28 (brs, 2H), 4.16 (brs, 1H), 4.09 — 3.99 (m,
1H), 3.97 — 3.73 (m, 5H), 3.69 — 3.48 (m, 3H), 2.69 (d, J = 6.1 Hz, 2H), 2.30 (s, 1H), 2.12 (brs, 4H), 1.83 -
1.64 (m, 3H), 1.65 — 1.51 (m, 3H), 1.50 — 1.28 (m, 16H), 1.13 (d, J = 5.8 Hz, 3H), 1.06 — 0.95 (m, 12H),
0.94 — 0.82 (m, 21H), 0.82 — 0.71 (m, 6H), 0.02 (s, 6H), -0.06 (s, 3H), -0.19 (s, 3H); *C NMR (75 MHz,
CDClg) 6 172.3, 172.1, 171.2, 170.3, 169.5, 168.2, 168.2, 156.4, 139.2, 136.2, 129.7, 128.4, 128.0, 127.9,
127.8, 125.8, 82.1, 82.0, 77.4, 77.0, 76.6, 76.2, 73.4, 71.8, 67.5, 66.9, 63.4, 54.0, 51.1, 48.7, 48.3, 46.8,
44.1, 43.8, 37.0, 36.3, 35.1, 34.7, 32.5, 29.7, 27.9, 25.8, 25.7, 23.0, 20.8, 19.0, 18.9, 18.4, 18.1, 17.9, 6.7,

4.4,-4.8,-5.1, -5.7: HRMS (ESI) m/z calcd for CegH117NeO15Sis” [M+H]* 1341.7879, found 1341.7872.

2.2. Synthesis of hexapeptide 24

o)
O O NHCbz
HOOC H-D-Phe-OMe \eo  HN
NHCbz DIC. HOBt, Et;N ‘ NHCbz 1+ PY/C, Ha MeQ HN }—/
- >/ % ! NH “—<
(0] Y 2. D-Cbz-Leu-OH 5 %
oTBS PH oTBS  EDCI, HOBt o OTES
26 27 7

To a solution of acid 26 (1.10 g, 3.00 mmol) and H-D-Phe-OMe (663.0 mg, 3.70 mmol) in CH,Cl, (15 mL),
DIPEA (2.1 mL, 12.00 mmol), HOBt (730.0 mg, 5.4 mmol) and DIC (0.84 mL, 5.4 mmol) were
sequentially added at 0 °C. The reaction mixture was stirred at room temperature for 16 h. and then
quenched with saturated aqueous solution of NH,4CI (1 mL) and diluted with ethyl acetate (150 mL). The
organic solution was successively washed with saturated aqueous solution of NH,4CI (20 mL) and brine (10
mL), dried over anhydrous Na,SO, (s) and evaporated under reduced pressure. The residue was purified by
column chromatography (silica gel, ethyl acetate/hexane = 1:2 to 1:1) to give the desired dipeptide 27 (1.38
0, 87%) as a white foam.

R; 0.6 (ethyl acetate / hexane, 1:1); [a]3° = —35.0 (¢ 1.55, CHCIls); *H NMR (500 MHz, CDCls) 5 7.41 —
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7.31 (m, 5H), 7.27 — 7.20 (m, 3H), 7.11 (d, J = 6.0 Hz, 2H), 6.84 (d, J = 5.5 Hz, 1H), 6.31 (s, 1H), 5.14 (s,
2H), 4.88 (dd, J = 12.3, 5.5 Hz, 1H), 4.37 (d, J = 4.4 Hz, 1H), 3.83 — 3.75 (m, 1H), 3.72 (s, 3H), 3.71 — 3.66
(m, 1H), 3.12 (d, J = 3.9 Hz, 2H), 2.05 — 1.89 (m, 2H), 0.89 (s, 9H), 0.05 (s, 3H), 0.04 (s, 3H); *C NMR
(125 MHz, CDCly) § 171.5, 171.3, 156.2, 136.3, 135.7, 129.2, 128.6, 128.5, 128.1, 127.9, 127.1, 66.9, 60.7,
54.5,53.0, 52.1, 37.9, 33.8, 25.8, 18.0, -5.7; HRMS (ESI) m/z calcd for CosHsN,06Si* [M+H'] 529.2728,

found 529.2735.

To a solution of dipeptide 27 (500.0 mg, 0.95 mmol) in ethyl acetate (10 mL) at room temperature,
palladium on charcoal (ca. 50 mg, 10% Pd) was added. The reaction vessel was sealed and the inner
atmosphere was switched to H, and stirred for 10 h at room temperature. The catalyst was removed by
filtration through a pad of Celite and washed with ethyl acetate (3 x 30 mL). The filtrate was concentrated
under reduced pressure to produce the corresponding amine(ca. 369.0 mg), which was used in next step of

reaction without further purifications.

To a solution of above amine and D-Cbz-Leu-OH (604.9 mg, 2.28 mmol) in CH,Cl, (10 mL), TEA (0.53
mL, 3.80 mmol), HOBt (205.4 mg, 1.52 mmol), EDCI (291.4 mg, 1.52 mmol) were sequentially added
sequentially at 0 °C. The reaction mixture was stirred at room temperature for 16 h before it was quenched
by addition of saturated aqueous solution of NH,CI (1 mL) and diluted with ethyl acetate (150 mL). The
organic solution was successively washed with saturated aqueous solution of NH,CI (20 mL) and brine (10
mL), dried over anhydrous Na,SO, (s) and evaporated under reduced pressure. The residue was purified by
column chromatography to give the corresponding product 7 (560.4 mg, 92%) as a white foam.

R; 0.5 (ethyl acetate / hexane, 1:2); [a]3° =—17.6 (c 1.68, CHCIs); *H NMR (300 MHz, CDCls) 5 7.42 —
7.17 (m, 8H), 7.13 (d, J = 7.5 Hz, 2H), 5.21 (d, J = 6.8 Hz, 1H), 5.11 (d, J = 12.0 Hz, 1H), 4.99 (d, J = 12.2
Hz, 1H), 4.78 (dd, J = 14.0, 7.0 Hz, 1H), 4.59 (dd, J = 11.3, 5.2 Hz, 1H), 4.06 (dd, J = 13.6, 7.1 Hz, 1H),
3.84 — 3.73 (m, 1H), 3.69 (s, 1H), 3.65 (s, 3H), 3.09 (qd, J = 13.8, 6.7 Hz, 2H), 2.07 — 1.84 (m, 3H), 1.74 —
1.45 (m, 3H), 0.92 (s, 16H), 0.09 (s, 3H), 0.08 (s, 3H); *C NMR (75 MHz, CDCl3) & 172.2, 171.7, 170.8,
156.3, 136.2, 136.1, 129.2, 128.5, 128.3, 128.2, 128.0, 127.0, 67.1, 60.8, 54.1, 53.7, 52.1, 52.0, 41.1, 37.8,
33.6, 26.0, 24.7, 23.0, 21.9, 18.3, -5.4, -5.5; HRMS (ESI) m/z calcd for CgsHs,N30-Si* [M+H]* 642.3569,

found 642.3576.
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To a solution of tripeptide 7 (352.7 mg, 0.55 mmol) in ethyl acetate (10 mL), palladium on charcoal (ca. 40
mg, 10% Pd) was added. The reaction vessel was sealed and the inner atmosphere was switched to H, and
stirred for 24 h at room temperature. The catalyst was removed by filtration through a pad of Celite and
washed with ethyl acetate (3 x 30 mL). The filtrate was concentrated under reduced pressure to produce the
corresponding amine 7a (ca. 253.0 mg), which was used in next step of reaction without further

purifications.

To a stirred solution of carboxylic acid 6! (296.1 mg, 0.45 mmol) and the amine 7a obtained above in
MeCN (5 mL), DIPEA (0.32 mL, 1.83 mmol), HOAT (54.4 mg, 0.40 mmol) and HATU (258.6 mg, 0.68
mmol) were sequentially added at 0 °C. The reaction mixture was warmed to room temperature and stirred
for 12 h and then quenched by addition of water (1 mL) and diluted with ethyl acetate (100 mL). The
organic solution was washed with saturated aqueous solution of NH,CI (10 mL) and brine (10 mL), dried
over anhydrous Na,SO, (s) and concentrated under reduced pressure. The residue was purified by column
chromatography (silica gel, ethyl acetate / hexane, 1:4 to 1:2) to afford hexapeptide 24 (397.7 mg, 63%,
from 7) as a colorless oil.

R; 0.6 (ethyl acetate / hexane, 1:2); [a]Z® = +61.1 (c 0.75, CHCI3); "H NMR (300 MHz, CDCl5) & 7.44 (d,
J =7.6 Hz, 1H), 7.34 — 7.13 (m, 6H), 5.41 (brs, 1H), 4.95 (d, J = 9.4 Hz, 1H), 4.77 (ddd, J = 11.6, 7.5, 4.3
Hz, 1H), 4.42 — 4.34 (m, 2H), 4.29 (t, J = 3.1 Hz, 1H), 4.21 (brs, 1H), 4.09 — 4.06 (m, 1H), 3.99 — 3.96 (m,
1H), 3.82 — 3.81 (m, 2H), 3.73 (s, 3H), 3.69 — 3.65 (m, 2H), 3.59 — 3.46 (m, 2H), 3.33 (d, J = 10.9 Hz, 1H),
3.13 (dd, J = 15.2, 4.2 Hz, 1H), 2.65 (dd, J = 15.2, 11.5 Hz, 1H), 2.36 — 2.27 (m, 2H), 2.00 — 1.91 (m, 1H),

1.81 - 1.70 (m, 2H), 1.41 (s, 9H), 1.31 — 1.18 (m, 3H), 1.08 — 1.02 (m, 6H), 1.00 (s, 9H), 0.93 (d, J = 6.6

[2] Tripeptide 6 was prepared following our previous reported procedures: Wang L.; Liu J. Y.; Zhang, Hui,;

Xu, Z. X,; Ye, T. Synlett, 2010, 563-566.
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Hz, 3H), 0.88 (s, 9H), 0.85 (s, 9H), 0.80 (d, J = 6.5 Hz, 3H), 0.19 (s, 3H), 0.15 (s, 3H), 0.06 (s, 6H), -0.00

(s, 6H); *C NMR (75 MHz, CDCl3) § 173.0, 172.5, 171.1, 171.1, 170.8, 166.8, 155.5, 137.2, 129.0, 128.4,

126.1, 79.3, 73.8, 73.5, 72.6, 66.1, 62.5, 62.3, 60.3, 60.0, 56.8, 55.2, 52.3, 51.6, 51.1, 50.3, 43.9, 42.5, 42.4,

38.3, 35.7, 34.8, 28.2, 25.8, 25.7, 24.6, 23.3, 20.5, 18.1, 18.1, 18.0, 11.1, 10.7, -4.71, -4.79, -4.94, -5.03,

-5.47, -5.55; HRMS (ESI) m/z calcd for Cs7H103Ns012Sis" [M+H]": 1147.6936; found: 1147.6939.

2.3. Total synthesis of 9-(R)-scytonemin A (1a)
YN
OTE§_|
\ﬁJ\O‘Bu
,,g/NH © OTBS __PdIC,H,
N NHBoc
Ho, =0 kfo
NH p 0TBS
0

CbzHN
2 :83 1OTBS

O o NaOH (aq.)

MeO HN / THF
., N>H_/"4<

(0]
24

TBSO,,.

o

To a solution of compound 2 (50.0 mg, 0.037 mmol) in ethyl acetate (5 mL), palladium on charcoal (ca. 10

mg, 10% Pd) was added. The reaction vessel was sealed and the inner atmosphere was switched to H, and

stirred for 24 h at room temperature. The catalyst was removed by filtration through a pad of Celite and

washed with ethyl acetate (3 x 30 mL). The filtrate was concentrated under reduced pressure to produce the

corresponding amine 2a (ca. 33.0 mg), which was used in next step of reaction without further

purifications.
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A solution of NaOH (0.8 mL, 0.5 M) was added to a stirred solution of 24 (50.0 mg, 0.044 mmol) in THF
(3 mL) at room temperature. The reaction mixture was stirred at room temperature for 1 h before it was
acidified to pH 1-2 with HCI (1.0 M in water) and extracted with ethyl acetate (100 mL). The combined
organic layers were washed with brine (15 mL), dried over anhydrous Na,SO, (s) and concentrated under
reduced pressure to afford the desired acid 3 (ca. 45.0 mg), which was used directly in the next step without

further purification.

To a solution of the above amine 2a and carboxylic acid 3 in dry MeCN (5 mL), N-Methylmorpholine (15.0
uL, 0.14 mmol), HOAT (5.4 mg, 0.04 mmol) and HATU (34.0 mg, 0.09 mmol) were sequentially added at
0 °C. The reaction mixture was warmed to room temperature and stirred for 12 h and then quenched by
addition of water (1 mL) and diluted with ethyl acetate (100 mL). The organic solution was washed with
saturated aqueous solution of NH,CI (10 mL) and brine (10 mL), dried over anhydrous Na,SO, (s) and
concentrated under reduced pressure. The residue was purified by column chromatography (silica gel, ethyl
acetate / hexane, 3:1) to give the linear undecapeptide 25 (40.4 mg, 47% from 2) as a colorless oil.

R 0.3 (ethyl acetate / hexane / MeOH, 2:1:0.05); [a]2° = +10.1 (c 0.44, CHCIl5); *"H NMR (500 MHz,
CDCls) exists as rotational conformers: 6 7.67 — 7.53 (m, 2H), 7.49 — 7.41 (m, 2H), 7.35 — 7.28 (m, 2H),
7.25-7.20 (m, 5H), 7.15 (g, J = 5.6 Hz, 3H), 6.85 (d, J = 8.6 Hz, 1H), 6.36 (s, 1H), 5.44 (s, 1H), 4.77 (s,
1H), 4.70 (dd, J = 15.1, 7.4 Hz, 1H), 4.60 — 4.41 (m, 3H), 4.32 — 4.04 (m, 8H), 4.04 — 3.94 (m, 2H), 3.90 —
3.61 (m, 9H), 3.59 — 3.51 (m, 1H), 3.50 — 3.44 (m, 1H), 3.39 — 3.30 (m, 1H), 3.25 (dd, J = 15.0, 7.3 Hz,
1H), 3.17 — 3.08 (m, 1H), 2.90 — 2.80 (m, 1H), 2.73 (dd, J = 13.3, 5.1 Hz, 1H), 2.65 (dd, J = 13.4, 7.1 Hz,
1H), 2.54 — 2.45 (m, 1H), 2.37 — 2.24 (m, 3H), 2.12 — 2.08 (m, 1H), 2.05 (s, 1H), 2.03 (s, 2H), 2.01 (s, 1H),
1.98 - 1.91 (m, 1H), 1.81 — 1.69 (m, 4H), 1.68 — 1.50 (m, 7H), 1.49 — 1.36 (m, 23H), 1.23 — 1.19 (m, 2H),
1.18 - 1.13 (m, 2H), 1.12 — 1.04 (m, 8H), 1.02 — 0.93 (m, 24H), 0.92 — 0.80 (m, 40H), 0.75 — 0.67 (m, 6H),
0.18 — -0.01 (m, 24H), -0.06 — -0.09 (M, 3H), -0.22 (s, 0.8H), -0.24 (s, 2.2H); *C NMR (125 MHz, CDCls)
exists as rotational conformers: 8 174.38, 172.63, 172.52, 172.22, 171.74, 171.66, 171.63, 171.15, 170.62,
170.18, 169.99, 168.67, 167.10, 155.72, 139.35, 137.00, 129.80, 129.74, 129.20, 128.74, 128.61, 128.04,
128.00, 126.57, 125.94, 125.89, 81.92, 79.33, 75.58, 73.93, 73.63, 72.93, 68.23, 66.40, 63.68, 62.71, 59.54,
56.61, 55.23, 54.82, 54.24, 51.55, 50.54, 48.75, 48.10, 46.19, 43.91, 43.78, 43.10, 42.60, 38.43, 37.28,

36.86, 35.97, 34.63, 33.85, 31.95, 31.45, 29.66, 28.36, 28.10, 25.93, 25.86, 25.82, 25.79, 24.73, 23.37,
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23.18, 23.13, 22.64, 20.99, 20.87, 20.16, 18.87, 18.21, 18.14, 18.01, 17.87, 14.02, 11.27, 11.00, 6.74, 4.60,
-4.65, -4.67, -4.86, -4.94, -4.97, -5.43, -5.62, -5.65. HRMS (ES') m/z calcd for C115H209N12024Si5+

[M+H]" 2322.4113, found 2322.3150.

1.5.0 eq. TiCly, DCM, rt
1OTBS 2. HATU, MeCN-DCM, NMM
3. pH=1 HCl, in THF/H,0

25 9-(R)-scytonemin A (1a)
To a stirred solution of undecapeptide 25 (32.5 mg, 0.014 mmol) in CH,CI, (5.0 mL), TiCl, (70.0 pL, 1.0
M in DCM) was added at 0 °C. The reaction mixture was then allowed to warm to room temperature and
stirred for 4 h. The reaction was quenched by addition of aqueous solution of KHSO,4 (5 mL, 0.1 M) and
stirred for another 2h. The reaction mixture was diluted with CH,Cl, (100 mL) and washed with
NaH,PO4-Na,HPO, buffer (2 x 5 mL, 0.1 M, pH 7.1) and brine (5 mL). The organic layer was dried over

anhydrous Na,SO, (s) and concentrated under reduced pressure.

The residue was dried under high vacuum for 2h and then dissolved in MeCN-CH,CI, (40 mL, 9/1, v/v) at
0 °C. To this solution, N-Methylmorpholine (40.0 uL, 0.36 mmol) and HATU (45.6 mg, 0.12 mmol) were
added at 0 °C. The reaction mixture was stirred at room temperature for additional 12 h. The reaction was
quenched by addition of water (1 mL) and diluted with ethyl acetate (100 mL). The organic solution was
washed with saturated aqueous solution of NH,CI (5 mL) and brine (5 mL), dried over anhydrous Na,SO,

(s) and concentrated under reduced pressure.

The above crude residue was dissolved in THF-HCI (0.1 M, aqueous solution) (9 mL, prepared by addition
of 4.3 mL con. HCI to 500 mL THF) and stirred for 36 h. The reaction was monitored by HRMS until all

silyl protective groups were removed. Volatiles were removed by evaporation under reduced pressure. The
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residue was directly subjected to purification by HPLC (Agilent 1200 system, Agilent SB-C18 column
(reverse-phase, 21.2 <250 mm, 7 um), linear elution gradient consisting of H,O-MeCN (from 10% to 98%
MeCN over 25 min) at a flow rate of 10 mL/min, retention time: 15.9-16.2 min) to produce
9-(R)-scytonemin A l1a (5.5 mg, 27% 3 steps) as a white powder.

[a]3° = +37 (c 0.06, MeOH); Ref:[a]2° = +38.8 (c 0.04, MeOH); *H NMR (500 MHz, DMSO-d6) & 8.41
(s, 1H), 8.19 (s, 1H), 8.17 (d, J = 6.6 Hz, 1H), 8.00 (s, 1H), 7.92 (s, 1H), 7.82 (s, 1H), 7.72 (s, 2H), 7.65 (s,
2H), 7.28 — 7.14 (m, 10H), 4.79 — 4.70 (m, 2H), 4.47 (s, 1H), 4.32-4.19 (m, 3H), 4.19—4.11 (m, 2H),
4.11 — 4.05 (m, 2H), 4.06 — 4.00 (m, 1H), 4.00 — 3.91 (m, 3H), 3.87 — 3.78 (m, 4H), 3.76 — 3.68 (m, 3H),
3.66 — 3.56 (m, 5H), 3.53-3.52 (m, 1H), 3.43-3.41 (m, 1H), 3.08 (d, J = 13.2 Hz, 1H), 2.89 —2.82 (m,
1H), 2.63 (brs, 5H), 2.24 — 2.12 (m, 2H), 2.12 — 2.01 (m, 2H), 1.87 — 1.63 (m, 9H), 1.59 — 1.51 (m, 3H),
1.50 - 1.39 (m, 3H), 1.33-1.19 (m,5H), 1.08-1.01 (m, 6H), 0.99 (d, J =6.3 Hz, 3H), 0.91 (s, 3H),
0.90 (s, 3H), 0.89 — 0.88 (m, 3H), 0.81 (d, J = 5.5 Hz, 3H); *C NMR (150 MHz, DMSO-d6) &
172.42,172.17, 172.07, 172.01, 171.43, 171.28, 171.01, 170.17, 169.95, 169.27, 169.10, 168.56, 166.68,
139.81, 138.01, 129.41, 129.05, 128.17, 128.02, 126.26, 125.72, 75.62, 72.94, 71.37, 71.19, 71.04, 70.90,
67.06, 65.58, 62.21, 61.46, 57.62, 56.36, 55.08, 54.25, 54.01, 52.38, 50.74, 50.50, 48.24, 47.88, 46.29,
43.68, 43.68, 42.33, 42.33, 41.77, 41.10, 37.09, 36.64, 36.47, 34.97, 34.29, 32.06, 30.16, 24.41, 23.47,
22.26, 20.72, 20.64, 19.58, 18.50, 18.30, 17.05, 11.38, 10.56; HRMS (ESI) m/z calcd for C7;H197N1201"

[M+H]" 1463.7668, found 1463.7686.

[3]Helms, G. L.; Moore, R. E.; Niemczura, W. P.; Patterson, G. M. L.; Tomer, K. B.; Gross, M. L. J. Org.

Chem. 1988, 53, 1298-1307.
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2.4. Analytical data for intermediates of 9-(S)-scytonemin A (1b)
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9-(S)-scytonemin A (1b)
Scheme 1 Synthesis of 9-(S)-scytonemin A (1b).
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epi-11was prepared from epoxide 10 in 95% yield. Analytical data for epi-11:

[a]Z’ = +19.9 (c 1.19, CHCI3); "H NMR (500 MHz, CDCl3) § 7.27 — 7.15 (m, 7H), 6.87 (d, J = 8.6 Hz,
2H), 4.51 — 4.45 (m, 1H), 4.43 (s, 2H), 3.90 — 3.83 (m, 1H), 3.79 (s, 3H), 3.65 (ddd, J = 9.5, 6.2, 4.7 Hz,
1H), 3.57 (ddd, J = 9.4, 7.9, 4.5 Hz, 1H), 2.93 — 2.90 (m, 2H), 2.84 (d, J = 3.8 Hz, 1H), 2.44 — 2.30 (m, 2H),
1.85 — 1.77 (m, 1H), 1.76 — 1.69 (m, 1H), 0.83 (s, 9H), -0.05 (s, 3H), -0.07 (s, 3H); *C NMR (125 MHz,
CDCl3) 8 159.4, 137.9, 130.1, 129.9, 129.3, 128.0, 126.4, 113.9, 83.8, 81.5, 73.0, 69.6, 68.2, 64.4, 55.3,
455, 35.4, 27.4, 25.7, 18.2, -4.9, -5.2; HRMS (ESI): m/z calcd for CpgHagO4SiNa* [M+Na]* 491.2588,

found 491.2573.
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epi-30 was prepared from epi-11 in 97% yield. Analytical data for epi-30:

[a]Z® = +1.20 (c 1.09, CHCIs); *H NMR (500 MHz, CDCl3) & 7.28 — 7.21 (m, 4H), 7.20 — 7.13 (m, 3H),
6.90 — 6.84 (m, 2H), 4.44 (s, 2H), 3.84 (t, J = 5.8 Hz, 1H), 3.79 (s, 3H), 3.77 (brs, 1H), 3.72 — 3.64 (m, 1H),
3.63 — 3.57 (m, 1H), 2.84 (d, J = 2.2 Hz, 1H), 2.75 — 2.69 (m, 2H), 1.76 — 1.68 (m, 2H), 1.50 — 1.35 (m,
6H), 0.85 (s, 9H), -0.05 (s, 3H), -0.19 (s, 3H); *C NMR (125 MHz, CDCl3) § 159.3, 139.4, 130.1, 129.7,
129.2, 128.0, 125.9, 113.9, 73.7, 72.9, 71.2, 68.8, 55.2, 43.9, 37.6, 37.0, 36.4, 25.9, 21.2, 18.0, -4.7, -4.9;

HRMS (ESI) m/z calcd for CogH,s0,Si™ [M+H]™ 473.3082, found 473.3084.

NaH
opPwmB BnBr OPMB
Ph z THF Ph z
OTBS OH OTBS OBn
epi-30 epi-12

epi-12 was prepared from epi-30 in 86% yield. Analytical data for epi-12:

[c(]lz)0 = +3.30 (c 0.90, CHCly); 'H NMR (500 MHz, CDClg) 6 7.32 — 7.20 (m, 9H), 7.19 — 7.12 (m, 3H),
6.88 — 6.82 (M, 2H), 4.48 (d, J = 11.5 Hz, 1H), 4.43 (d, J = 11.5 Hz, 1H), 4.38 (d, J = 11.5 Hz, 1H), 4.35 (d,
J =115 Hz, 1H), 3.84 — 3.79 (m, 1H), 3.78 (s, 3H), 3.59 — 3.47 (m, 3H), 2.70 (d, J = 6.3 Hz, 2H), 1.86 —
1.74 (m, 2H), 1.53 — 1.38 (m, 6H), 0.85 (s, 9H), -0.04 (s, 3H), -0.19 (s, 3H); *C NMR (125 MHz, CDCl5)
6 159.2, 139.4, 139.1, 130.8, 129.7, 129.3, 128.3, 128.1, 127.7, 127.4, 126.0, 113.8, 76.3, 73.8, 72.6, 71.2,
66.8, 55.3, 44.0, 37.2, 34.6, 34.5, 25.9, 21.0, 18.1, -4.6, -4.8;

HRMS (ESI) m/z calcd for CasHs:0,Si™ [M+H]" 563.3551, found 563.3541.
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epi-31 was prepared from epi-12 in 86% yield. Analytical data for epi-31:

[a]Z’ = +21.4 (c 1.04, CHCI5); *H NMR (500 MHz, CDCls) & 7.36 — 7.29 (m, 4H), 7.28 — 7.21 (m, 3H),
7.19 - 7.12 (m, 3H), 4.55 (d, J = 11.5 Hz, 1H), 4.45 (d, J = 11.5 Hz, 1H), 3.86 — 3.79 (m, 1H), 3.78 - 3.74
(m, 1H), 3.73 — 3.67 (m, 1H), 3.64 — 3.57 (m, 1H), 2.76 — 2.64 (m, 2H), 2.31 (s, 1H), 1.83 — 1.68 (m, 2H),
1.68 — 1.56 (m, 1H), 1.53 — 1.30 (m, 5H), 0.84 (s, 9H), -0.05 (s, 3H), -0.18 (s, 3H); *C NMR (125 MHz,
CDCl3) 6 139.3, 138.5, 129.7, 128.4, 128.1, 127.8, 127.7, 126.0, 78.4, 73.6, 71.0, 60.7, 44.0, 37.1, 36.0,
33.8,25.9,20.9,18.1,-4.7, -4.8;

HRMS (ESI) m/z calcd for Co7H,303Si™ [M+H]", 443.2976, found 443.2983.
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epi-14 was prepared from epi-31 in 81% yield (Z:E > 10:1). Analytical data for epi-14:

[a]2® = —6.5 (c 0.58, CHCI3); "H NMR (500 MHz, CDCls) & 7.34 — 7.27 (m, 4H), 7.27 — 7.21 (m, 3H),
7.18 — 7.11 (m, 3H), 6.32 (dt, J = 11.6, 7.3 Hz, 1H), 5.83 (dt, J = 11.6, 1.8 Hz, 1H), 4.53 (d, J = 11.6 Hz,
1H), 4.47 (d, J = 11.6 Hz, 1H), 4.14 (g, J = 7.1 Hz, 2H), 3.84 — 3.74 (m, 1H), 3.54 — 3.48 (m, 1H), 2.95 —
2.90 (m, 2H), 2.68 (d, J = 6.3 Hz, 2H), 1.61 — 1.55 (m, 1H), 1.49 — 1.37 (m, 5H), 1.26 (t, J = 7.1 Hz, 3H),
0.83 (s, 9H), -0.07 (s, 3H), -0.20 (s, 3H); *C NMR (125 MHz, CDCl,) 5 166.1, 145.9, 139.2, 138.6, 129.5,
128.0, 127.8, 127.5, 127.2, 125.7, 120.9, 78.0, 73.5, 70.6, 59.5, 43.7, 36.8, 34.2, 32.9, 25.7, 21.0, 17.8, 14.0,

-4.9, -5.1; HRMS (ESI) m/z calcd for C31H470,Si* [M+H]" 511.3238, found 511.3239.
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epi-14 epi-33

epi-33 was prepared from epi-14 in 93% yield. Analytical data for epi-33:

[a]2° = —1.0 (¢ 1.53, CHCI3); 'H NMR (500 MHz, CDCls) & 7.35 — 7.29 (m, 4H), 7.29 — 7.21 (m, 3H),
7.21—7.10 (m, 3H), 5.81 — 5.72 (m, 1H), 5.64 — 5.54 (m, 1H), 4.49 (s, 2H), 4.18 — 4.03 (m, 2H), 3.82 (t, J
= 5.3 Hz, 1H), 3.43 — 3.35 (m, 1H), 2.74 — 2.66 (m, 2H), 2.36 (dt, J = 14.6, 7.0 Hz, 1H), 2.30 — 2.22 (m,
1H), 1.83 (s, 1H), 1.58 — 1.52 (m, 1H), 1.49 — 1.38 (m, 5H), 0.85 (s, 9H), -0.05 (s, 3H), -0.18 (s, 3H); **C
NMR (125 MHz, CDCl3) 8 139.3, 138.5, 130.8, 129.7, 128.9, 128.3, 128.1, 127.8, 127.6, 126.0, 78.3, 73.7,
71.3, 58.2, 44.0, 37.0, 34.1, 32.0, 25.9, 21.2, 18.1, -4.7, -4.8; HRMS (ESI) m/z calcd for C,oHs505Si"

[M+H]" 469.3132, found 469.3129.
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epi-15 was prepared from epi-33 in 86% yield. Analytical data for epi-15:
[a]Z’ = +5.6 (¢ 0.95, CHCIl5); *H NMR (500 MHz, CDCl3) & 7.34 — 7.21 (m, 7H), 7.19 — 7.10 (m, 3H),

451 (d, J = 11.7 Hz, 1H), 4.47 (d, J = 11.7 Hz, 1H), 3.86 — 3.75 (m, 1H), 3.77 — 3.65 (m, 1H), 3.64 — 3.57
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(m, 1H), 3.53 (dd, J = 10.8, 5.5 Hz, 1H), 3.14 — 3.07 (m, 2H), 2.76 — 2.62 (m, 2H), 2.21 (s, 1H), 1.91 (dt, J
=14.7,5.5 Hz, 1H), 1.75 — 1.62 (m, 2H), 1.48 — 1.35 (m, 5H), 0.84 (s, 9H), -0.05 (s, 3H), -0.18 (s, 3H); **C
NMR (125 MHz, CDCl3) & 139.2, 138.2, 129.7, 128.5, 128.2, 128.0, 127.8, 126.1, 73.6, 71.3, 60.5, 55.9,
53.6, 44.1, 36.9, 33.7, 31.8, 25.9, 21.5, 18.1, -4.6, -4.8; HRMS (ESI) m/z calcd for CpgH450,Si" [M+H]*

485.3082, found 485.3077.

OH
NaN;, NH,4CI H OH
Ph v OoH MeOH-H,O Ph < <
OTBS oBn O OTBS  OBn Nj
epi-15 epi-17

epi-17 was prepared from epi-15 in 86% yield. Analytical data for epi-17:

[a]Z® = +38.6 (c 1.12, CHCIs); *H NMR (500 MHz, CDCl3) & 7.36 — 7.22 (m, 7H), 7.20 — 7.12 (m, 3H),
459 (d, J = 11.1 Hz, 1H), 4.39 (d, J = 11.1 Hz, 1H), 3.87 — 3.80 (m, 1H), 3.67 — 3.52 (m, 5H), 2.76 — 2.64
(m, 2H), 2.54 (s, 1H), 2.06 (s, 1H), 1.75 — 1.68 (m, 2H), 1.54 — 1.30 (m, 6H), 0.84 (s, 9H), -0.05 (s, 3H),
-0.18 (s, 3H); *C NMR (125 MHz, CDCl5) 5 139.2, 138.2, 129.7, 128.5, 128.2, 128.0, 127.8, 126.1, 76.0,
745,73.6,71.2,64.1,61.2, 44.0, 37.1, 36.0, 34.0, 25.9, 20.5, 18.1, -4.7, -4.8; HRMS (ESI): m/z calcd for

CaoHagN30,Si" [M+H]" 528.3252, found 528.3248.
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epi-20 was prepared from epi-17 in 76% yield. Analytical data for epi-20:

[a]Z’ = +1.7 (c 1.20, CHCI5); 'H NMR (300 MHz, CDCl3) & 7.40 — 7.24 (m, 7H), 7.24 — 7.12 (m, 3H),
4.64 — 4,53 (m, 2H), 4.40 (d, J = 11.1 Hz, 1H), 4.15 (dd, J = 6.4, 2.5 Hz, 1H), 4.07 (dd, J = 10.0, 2.5 Hz,
2H), 3.88 — 3.80 (m, 2H), 3.65 — 3.55 (m, 1H), 3.30 (d, J = 6.4 Hz, 1H), 2.74 (dd, J = 6.3, 2.0 Hz, 2H), 1.93
—1.80 (m, 2H), 1.70 — 1.31 (m, 16H), 0.88 (s, 9H), 0.88 (s, 9H), 0.04 (s, 3H), 0.03 (s, 3H), -0.02 (s, 3H),
-0.16 (s, 3H); BC NMR (75 MHz, CDCl3) 6 170.3, 168.8, 139.1, 137.8, 129.6, 128.4, 128.1, 127.8, 127.8,
126.0, 82.1, 75.8, 73.5, 73.5, 70.9, 63.4, 60.9, 54.6, 43.9, 37.0, 35.2, 33.6, 27.9, 25.8, 25.6, 20.3, 18.0, 18.0,

-4.8,-4.9, -5.7, -5.7; HRMS (ESI) m/z calcd for C4,H71N4OSi," [M+H]" 799.4856, found 799.4871.
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1. Pd/C, H,, DIPEA, EA
2. 36, PyAOP
DIPEA, DCM

epi-37 was prepared from epi-20 in 73% yield. Analytical data for epi-37:

[a]Z® =-9.6 (c 0.59, CHCIl5); "H NMR (300 MHz, CDClIs) exists as rotational conformers: & 7.59 (dd, J =
22.1, 7.4 Hz, 1H), 7.42 — 7.11 (m, 15H), 6.87 (d, J = 6.8 Hz, 0.4H), 6.67 (d, J = 7.5 Hz, 0.6H), 5.52 (d, J =
6.5 Hz, 0.6H), 5.22 — 5.00 (m, 2H), 4.92 (s, 0.4H), 4.62 — 4.39 (m, 2H), 4.33 — 4.10 (m, 2H), 4.10 — 3.99 (m,
1H), 3.81 (s, 2H), 3.73 — 3.40 (m, 4H), 2.78 — 2.63 (m, 2H), 2.50 — 2.27 (m, 1H), 2.15 — 1.96 (m, 1H), 1.84
—1.66 (m, 1H), 1.60 — 1.30 (m, 17H), 1.12 — 0.96 (m, 3H), 0.87 (s, 9H), 0.85 (s, 9H), 0.03 (s, 6H), -0.05 (s,
3H), -0.20 (brs, 3H); *C NMR (75 MHz, CDClI3) exists as rotational conformers: & 173.2, 172.9, 172.0,
171.7, 168.6, 167.0, 155.0, 139.3, 138.5, 136.5, 129.7, 128.4, 128.4, 128.3, 128.0, 127.9, 127.6, 125.9, 81.6,
76.1, 74.5, 73.6, 71.1, 67.6, 67.0, 63.5, 54.3, 51.3, 46.3, 45.9, 43.8, 39.6, 37.5, 37.3, 35.1, 34.5, 33.9, 33.5,
32.2,31.5, 27.9, 25.8, 25.6, 20.5, 20.1, 18.7, 18.2, 18.1, 18.0, 17.9, -4.8, -5.0, -5.7; HRMS (ESI) m/z calcd

for C55H83N301()Si2+ [I\/H’H]Jr 1018.6003, found 1018.6018.

o}

OBu TESOTf O'Bu

2,6-lutidine

OTBS OTBS

Cbz  epi-37 Cbz epi-21

epi-21 was prepared from epi-37 in 92% yield. Analytical data for epi-21:

[a]Z® = —17.4 (c 0.81, CHCI3); 'H NMR (300 MHz, CDCl5) exists as rotational conformers: & 7.65 — 7.49
(m, 1H), 7.45 — 7.12 (m, 15H), 7.00 (d, J = 9.0 Hz, 0.5H), 6.90 (d, J = 9.6 Hz, 0.5H), 5.26 (d, J = 12.6 Hz,
0.5H), 5.14 (s, 1H), 4.99 (d, J = 13.0 Hz, 0.5H), 4.59 — 4.40 (m, 3H), 4.35 — 4.22 (m, 1.5H), 4.14 — 4.04 (m,
1.5H), 3.85 (d, J = 5.0 Hz, 1H), 3.82 — 3.54 (m, 4H), 3.51 — 3.25 (m, 1H), 2.77 — 2.58 (M, 2H), 2.54 — 2.40
(m, 1H), 2.18 — 2.03 (m, 1H), 1.98 — 1.86 (m, 1H), 1.60 — 1.23 (m, 17H), 1.21 — 1.09 (m, 3H), 0.98 — 0.79
(m, 27H), 0.72 — 0.56 (m, 6H), 0.04 (s, 6H), -0.07 (s, 3H), -0.23 (s, 3H); *C NMR (75 MHz, CDCls) exists
as rotational conformers: & 172.3, 172.1, 171.5, 171.2, 168.5, 168.4, 155.0, 150.0, 139.3, 138.9, 136.3,

129.7, 128.3, 128.2, 127.9, 127.7, 127.5, 127.2, 127.1, 125.8, 81.8, 75.9, 73.7, 73.0, 72.2, 71.9, 68.3, 66.9,
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63.6, 54.0, 49.1, 46.4, 45.9, 43.8, 39.7, 38.1, 37.5, 34.9, 34.6, 33.9, 33.5, 32.1, 31.4, 28.0, 25.8, 25.7, 21.1,
20.9, 18.8, 18.5, 18.1, 18.0, 6.6, 4.4, -4.8, -5.1, -5.8; HRMS (ESI) m/z calcd for CeH10oN3010Sis™ [M+H]*

1132.6868, found 1132.6852.

Cbz epi-21 Cbz epi-38

epi-38 was prepared from epi-21 in 76% yield. Analytical data for epi-38:

[a]Z® = -3.5 (c 0.68, CHCI3); 'H NMR (300 MHz, CDCls) exists as rotational conformers: & 7.72 — 7.50
(m, 2H), 7.41 — 7.09 (m, 10H), 5.22 — 5.04 (m, 2H), 4.52 (d, J = 8.3 Hz, 1H), 4.41 — 3.98 (m, 4H), 3.87 (d,
J =5.0 Hz, 1H), 3.84 — 3.26 (m, 4H), 2.82 — 2.55 (m, 2H), 2.50 — 2.39 (m, 1H), 2.11 — 1.99 (m, 1H), 1.73 —
1.32 (m, 17H), 1.22 — 1.10 (m, 4H), 1.05 — 0.92 (m, 9H), 0.88 (s, 9H), 0.82 (s, 9H), 0.76 — 0.60 (m, 6H),
0.05 (s, 6H), -0.10 (s, 3H), -0.26 (s, 3H); *C NMR (75 MHz, CDClI;) exists as rotational conformers: &
173.1,172.8, 172.1, 168.3, 155.0, 154.8, 139.5, 136.6, 136.4, 129.7, 128.3, 127.9, 127.7, 127.1, 125.7, 82.1,
73.9, 72.8, 67.8, 66.9, 66.6, 63.6, 54.1, 49.5, 49.3, 46.3, 45.9, 43.6, 39.8, 38.3, 37.3, 37.0, 32.2, 31.5, 28.0,
25.8, 25.7, 22.0, 18.9, 18.6, 18.1, 18.0, 6.6, 4.5, -4.8, -5.1, -5.7; HRMS (ESI) m/z calcd for

Cs5H96N30108i3+ [M+H]+ 1042.6398, found 1042.6380.

OTES, O
AN . 22, PhMe
OBU  NMM, DMAP

NH O

o OTBS =
OY NHFmoc
N 22

Cl

Cbz . \
epi-38 Cbz  epi-23

epi-23 was prepared from epi-38 in 88% yield. Analytical data for epi-23:

[a]Z’ = +1.0 (c 0.70, CHCly); 'H NMR (300 MHz, CDCls) exists as rotational conformers: & 7.76 (d, J =
7.4 Hz, 2H), 7.64 — 7.51 (m, 3H), 7.42 — 7.11 (m, 15H), 7.07 — 6.84 (m, 1H), 5.80 — 5.52 (m, 1H), 5.32 —
4.83 (m, 3H), 4.56 — 4.18 (m, 6H), 4.16 — 3.92 (m, 2H), 3.82 — 3.52 (m, 5H), 2.76 — 2.59 (m, 2H), 2.52 —
2.38 (m, 1H), 2.15 — 1.96 (m, 2H), 1.59 — 1.32 (m, 19H), 1.14 (d, J = 6.8 Hz, 3H), 1.02 — 0.94 (m, 9H),

0.89 (s, 9H), 0.82 (s, 9H), 0.78 — 0.59 (m, 6H), 0.06 (s, 6H), -0.09 (s, 3H), -0.25 (s, 3H). *C NMR (75
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MHz, CDCIs) exists as rotational conformers: & 172.2, 172.1, 172.1, 171.6, 168.4, 168.3, 155.7, 154.9,
144.0, 143.8, 141.2, 139.2, 136.8, 129.7, 128.3, 127.9, 127.5, 127.3, 127.0, 125.8, 125.1, 119.8, 82.0, 73.4,
73.0,71.5, 71.3, 68.3, 68.1, 66.8, 66.7, 63.5, 54.0, 49.8, 48.5, 48.3, 47.1, 46.4, 46.1, 43.8, 39.4, 37.8, 37.0,
35.0, 32.3, 31.5, 29.6, 28.0, 25.8, 25.7, 20.8, 18.8, 18.5, 18.1, 17.9, 6.7, 4.4, -4.8, -5.1, -5.7. HRMS (ESI)

m/z calcd for C73H111N4043Sis” [M+H]" 1335.7450, found 1335.7458.

1. DEA, MeCN
2. Acy0, Py, DMAP  TBsO

N\Cbz epi-23 N‘Cbz epi-4

epi-4 was prepared from epi-23 in 91% yield. Analytical data for epi-4:

[a]Z® =+0.3 (c 0.77, CHCI5); *H NMR (300 MHz, CDCls) exists as rotational conformers: & 7.54 (d, J =
8.5 Hz, 1H), 7.40 — 7.10 (m, 10H), 7.05 (d, J = 9.1 Hz, 0.5H), 6.93 (d, J = 9.4 Hz, 0.5H), 6.61 (d, J = 7.3
Hz, 0.5H), 6.47 (d, J = 6.8 Hz, 0.5H), 5.27 (d, J = 12.8 Hz, 0.5H), 5.12 (s, 1H), 5.05 (d, J = 13.1 Hz, 0.5H),
4.86 (brs, 1H), 4.64 — 4.45 (m, 2H), 4.37 — 4.18 (m, 1.5H), 4.16 — 4.04 (m, 1H), 3.96 (s, 0.5H), 3.81 — 3.49
(m, 5H), 2.67 (d, J = 6.3 Hz, 2H), 2.43 (dt, J = 12.7, 6.5 Hz, 1H), 2.14 — 2.01 (m, 2H), 1.98 (s, 3H), 1.57 —
1.29 (m, 20H), 1.13 (d, J = 6.8 Hz, 3H), 1.06 — 0.91 (m, 9H), 0.88 (s, 9H), 0.82 (s, 9H), 0.75 — 0.55 (m, 6H),
0.05 (s, 6H), -0.08 (s, 3H), -0.24 (s, 3H); *C NMR (75 MHz, CDCl;) exists as rotational conformers: &
172.1, 172.0, 171.6, 169.3, 168.2, 154.9, 139.2, 136.8, 129.7, 128.3, 128.0, 127.5, 127.2, 125.8, 82.0, 73.4,
73.0,71.2,71.2, 68.2, 68.0, 66.7, 63.4, 54.0, 48.4, 46.4, 46.0, 43.9, 39.5, 37.9, 36.9, 34.9, 32.3, 31.5, 28.0,
25.8,25.7,23.1, 20.7, 18.7, 18.4, 18.2, 18.1, 17.9, 6.6, 4.4, -4.8, -5.1, -5.73, -5.74; HRMS (ESI) m/z calcd

for CgoH103N401,Sis" [M+H]" 1155.6875, found 1155.6878.
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1. Pd/C, Hy, EA
2.5, PyAOP
DIPEA, DCM

Oz&_ ,
NHCbz .
NHCbz P2

epi-2 was prepared from epi-4 in 70% yield. Analytical data for epi-2:

[a]3° =-5.8 (c 0.90, MeOH); *H NMR (500 MHz, MeOD) & 7.38 — 7.27 (m, 5H), 7.24 — 7.21 (m, 2H),
7.18 - 5.12 (m, 3H), 5.13 (d, J = 5.4 Hz, 2H), 4.87 (s, 1H), 4.52 — 4.38 (m, 3H), 4.34 (dd, J = 14.9, 7.4 Hz,
1H), 4.23 (s, 1H), 4.18 (d, J = 8.9 Hz, 1H), 4.00 — 3.91 (m, 3H), 3.84 (d, J = 7.5 Hz, 2H), 3.65 (d, J = 7.8
Hz, 3H), 3.29 (s, 1H), 2.71 (dd, J = 13.3, 5.1 Hz, 1H), 2.64 (dd, J = 13.2, 7.1 Hz, 1H), 2.38 (brs, 1H), 2.25
(brs, 1H), 2.10 (s, 3H), 1.89 — 1.58 (m, 5H), 1.49 — 1.40 (m, 18H), 1.14 (d, J = 6.9 Hz, 1H), 1.04 (t, J = 8.0
Hz, 9H), 1.00 (d, J = 6.6 Hz, 3H), 0.94 (d, J = 6.5 Hz, 3H), 0.90 — 0.85 (m, 12H), 0.85 — 0.76 (m, 15H),
0.06 (s, 6H), -0.06 (s, 3H), -0.25 (s, 3H); *C NMR (125 MHz, MeOD) § 174.8, 173.3, 172.7, 172.6, 172.3,
171.6, 168.5, 168.2, 157.6, 139.1, 136.3, 129.4, 128.2, 127.9, 127.8, 127.6, 125.7, 82.9, 75.9, 73.9, 73.6,
70.9, 67.3, 67.0, 63.0, 55.8, 55.0, 49.5, 46.1, 44.3, 43.4, 37.1, 36.6, 35.6, 35.0, 31.7, 31.4, 27.2, 25.1, 25.1,
21.1,20.8,18.2,18.1,17.9, 17.5, 17.4, 15.8,5.9, 4.3, -5.7, -6.0, -6.6, -6.7; HRMS (ESI) m/z calcd for

CesgH117NgO015Sis" [M+H]" 1341.7879, found 1341.7872.

O
O'Bu
OTBS _ PdiC,H,
NHBoc
(0]
N
:2:> 10TBS
CbzHN
epi-2 10TBS
o) K

NH NaOH (aq.) }4 NH '4<

MeO HN >\_/ THF o 3

) NH 4< OTBS
(@)

24 epi-25
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epi-25 was prepared from epi-2 in 51% yield. Analytical data for epi-25:

[a]Z® =+21.2 (c 0.70, MeOH); *H NMR (500 MHz, MeOD) exists as rotational conformers: & 7.31 — 7.13
(m, 10H), 4.56 — 4.25 (m, 9H), 4.19 (d, J = 9.1 Hz, 1H), 4.17 — 4.12 (m, 1H), 4.10 — 4.05 (m, 1H), 4.00 (d,
J =10.2 Hz, 1H), 3.93 - 3.82 (m, 5H), 3.80 — 3.67 (m, 5H), 3.62 (dd, J = 7.0, 3.3 Hz, 1H), 3.56 — 3.45 (m,
3H), 3.27 — 3.20 (m, 1H), 2.76 (dd, J = 13.2, 4.8 Hz, 1H), 2.65 (dd, J = 13.3, 7.2 Hz, 1H), 2.40 — 2.23 (m,
4H), 2.00 (s, 3H), 1.78 — 1.55 (m, 9H), 1.47 (s, 11H), 11.45 — 1.40 (m, 16H), 1.14 (t, J = 7.1 Hz, 6H), 1.10
(d, J =6.6 Hz, 3H), 1.06 — 1.01 (m, 12H), 1.00 — 0.95 (m, 9H), 0.93 (s, 15H), 0.91 (s, 15H), 0.89 (s, 12H),
0.85 (s, 9H), 0.80 — 0.74 (m, 6H), 0.17 — 0.11 (m, 12H), 0.09 (s, 6H), 0.05 — 0.02 (m, 6H), -0.03 (s, 6H),
-0.24 (s, 2.3H), -0.26 (s, 0.7H): *C NMR (125 MHz, MeOD) exists as rotational conformers: & 173.50,
172.52, 172.41, 172.28, 172.25, 172.21, 172.11, 171.71, 171.69, 171.05, 169.71, 169.68, 168.80, 156.59,
139.27, 137.17, 129.50, 128.87, 128.25, 127.75, 126.48, 125.69, 82.10, 79.18, 75.57, 73.72, 73.64, 73.58,
71.33, 67.94, 66.24, 63.33, 63.22, 63.14, 59.36, 56.37, 55.55, 54.79, 51.51, 51.14, 48.89, 48.53, 46.20,
43.51, 43.13, 42.64, 42.32, 41.84, 39.31, 39.04, 37.50, 37.20, 37.00, 36.55, 34.68, 33.78, 31.83, 31.62,
30.26, 29.29, 29.00, 27.44, 27.23, 25.23, 25.14, 25.06, 25.03, 24.94, 24.66, 22.44, 21.23, 20.20, 19.95,
18.73, 17.86, 17.80, 17.76, 17.63, 17.60, 17.53, 16.47, 12.98, 10.71, 10.34, 5.93, 4.25, -5.55, -5.84, -5.86,
-5.98, -6.05, -6.22, -6.39, -6.62, -6.64; HRMS (ESI) m/z calcd for Ci16H209N12024Sis [M+H]" 2322.4113,

found 2322.4152.

1. TiCly, DCM
2. HATU, NMM
MeCN-DCM

N
"OTBS 3 HCLTHF

9-(S)-scytonemin A (1b)

9-(S)-scytonemin A (1b) was prepared from epi-25 in 30% vyield (11.7 mg). Analytical data for
9-(S)-scytonemin A (1b):
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[a]2° = +26 (c 0.06, MeOH); *H NMR (500 MHz, DMSO-d6) & 8.38 (s, 1H), 8.16 (d, J = 6.6 Hz, 1H),
7.96 (s, 1H), 7.92 (d, J = 6.7 Hz, 1H), 7.84 (d, J = 8.6 Hz, 1H), 7.74 — 7.57 (m, 3H), 7.26 — 7.13 (m, 10H),
5.29 (s, 1H), 5.19 (s, 1H), 5.12 (s, 1H), 4.81 (s, 1H), 4.74 (s, 1H), 4.66 (s, 1H), 4.43 (d, J = 5.3 Hz, 2H),
4.36 (s, 1H), 4.32 — 4.19 (m, 3H), 4.19 — 4.11 (m, 2H), 4.11 — 4.05 (m, 2H), 4.06 — 4.00 (m, 1H), 4.00 —
3.91 (m, 3H), 3.87 — 3.78 (M, 4H), 3.76 — 3.68 (m, 3H), 3.66 — 3.56 (M, 5H), 3.53 — 3.52 (M, 1H), 3.43 —
3.41 (m, 1H), 3.08 (d, J = 13.2 Hz, 1H), 2.89 — 2.82 (m, 1H), 2.63 (brs, 5H), 2.24 — 2.12 (m, 2H), 2.12 —
2.01 (m, 2H), 1.87 — 1.63 (m, 9H), 1.59 — 1.51 (m, 3H), 1.50 — 1.39 (m, 3H), 1.33 — 1.19 (m, 5H), 1.08 —
1.01 (m, 6H), 0.99 (d, J = 6.3 Hz, 3H), 0.91 (s, 3H), 0.90 (s, 3H), 0.89 — 0.88 (m, 3H), 0.81 (d, J = 5.5 Hz,
3H); *C NMR (150 MHz, DMSO-d6) § 172.39, 172.17, 172.05, 172.03, 171.44, 171.24, 171.00, 170.18,
169.92, 169.25, 169.07, 168.51, 166.66, 139.78, 137.98, 129.42, 129.03, 128.16, 128.01, 126.26, 125.72,
75.65, 72.97, 71.37, 71.19, 71.05, 71.05, 67.06, 65.58, 62.22, 61.44, 57.61, 56.36, 55.05, 54.22, 54.01,
52.30, 50.74, 50.49, 48.25, 47.85, 46.30, 43.69, 43.69, 42.31, 42.31, 41.75, 41.10, 37.07, 36.63, 36.63,
35.10, 34.30, 32.09, 30.16, 24.40, 23.46, 22.25, 20.86, 20.62, 19.56, 18.50, 18.28, 17.06, 11.37, 10.54;

HRMS (ES') m/z calcd for C71H107N12021+ ['\/H‘H]+ 1463.7668, found 1463.7686.
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2.5.3C NMR comparison of synthetic scytonemin A (1a, 1b) & natural scytonemin A (in DMSO-d6)

HyMePro Il
MePro \-N 43
HO, o
HylLeu NH :8\/> HyMePro I
o]
Gly |
(TN
— { D-Leu
g =
D-Phe
L Hser
9-(R)-scytonemin A (1a) 9-(S)-scytonemin A (1b)
< g 2
£ ~
- o £ < © < N
= 5 2 - £ € o = EE o 5B
5 E | 5§25 =2z |<SE| g8z |48
£ > 2 3w s & B T - § TR
: g | <3| 422 | % 488 | L°
< < s ? < A <
> ! 1
o o D
p 5 g
(2] o
C=0 172.46 172.42 -0.04 172.39 -0.07
C=0 172.27 172.17 -0.10 172.17 -0.10
C=0 172.18 172.07 -0.11 172.05 -0.13
C=0 172.18 172.01 -0.17 172.03 -0.15
C=0 171.55 171.43 -0.12 171.44 -0.11
C=0 171.39 171.28 -0.11 171.24 -0.15
Carbonyl C=0 171.10 171.01 -0.09 171.00 -0.10
C=0 170.33 170.17 -0.16 170.18 -0.15
C=0 170.09 169.95 -0.14 169.92 -0.17
C=0 169.39 169.27 -0.12 169.25 -0.14
C=0 169.18 169.10 -0.08 169.07 -0.11
C=0 168.65 168.56 -0.09 168.51 -0.14
C=0 166.78 166.68 -0.10 166.66 -0.12
Cctr 139.74 139.81 +0.07 139.78 +0.04
Cc3'5' 128.98 129.05 +0.07 129.03 +0.05
Cc2'6' 128.09 128.17 +0.08 128.16 +0.07
Ahda c4' 125.65 125.72 +0.07 125.72 +0.07
C2 72.87 72.94 +0.07 72.97 +0.10
C3 50.74 50.74 0 50.74 0
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< g g
. g s | o= || E_ |
E - | 522| =223 |FE| 2Iz |§%
£ g <ot S5 52 o S o
< < S 3 ~ ) N
(o] (o]
c4 36.45 36.47 +0.02 36.63 +0.18
c5 71.03 71.04 +0.01 71.05 +0.02
C6 34.24 34.29 +0.05 34.30 +0.06
Ahda c7 20.62 20.72 +0.10 20.86 +0.24
cs 39.79 * - * -
c9 70.86 70.90 +0.04 71.05 +0.19
C10 43.64 43.68 +0.04 43.69 +0.05
c2 47.82 47.88 +0.06 47.85 +0.03
Ala c3 17.02 17.05 +0.03 17.06 +0.04
CH3 22.21 22.26 +0.05 22.25 +0.04
C2 62.24 62.21 -0.03 62.22 -0.02
C3 42.28 42.33 +0.05 42.31 +0.03
MePro C4 32.05 32.06 +0.01 32.09 +0.04
C5 43.64 43.68 +0.04 43.69 +0.05
CH3 18.28 18.30 +0.02 18.28 0
c2 52.32 52.38 +0.06 52.30 -0.02
c3 75.58 75.62 +0.04 75.65 +0.07
HyLeu C4 30.13 30.16 +0.03 30.16 +0.03
CH3 19.55 19.58 +0.03 19.56 +0.01
CH3 18.44 18.50 +0.06 18.50 +0.06
Gly I C2 46.24 46.29 +0.05 46.30 +0.06
Cc1 137.90 138.01 +0.11 137.98 +0.08
C3',C5' 129.33 129.41 +0.08 129.42 +0.09
D-Phe C2'6' 127.94 128.02 +0.08 128.01 +0.07
ca' 126.20 126.26 +0.06 126.26 +0.06
c2 54.14 54.25 +0.11 54.22 +0.08
C3 37.06 37.09 +0.03 37.07 +0.01
C2 50.49 50.50 +0.01 50.49 0
L-Hser c3 34.93 34.97 +0.04 35.10 +0.17
c4 57.61 57.62 +0.01 57.61 0
c2 48.18 48.24 +0.06 48.25 +0.07
C3 41.08 41.10 +0.02 41.10 +0.02
D-Leu c4 24.40 24.41 +0.01 24.40 0
CH3 23.42 23.47 +0.05 23.46 +0.04
CH3 20.62 20.64 +0.02 20.62 0
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< g 5
C N
- - ‘€ < 2 < 2
g (]C) c qc') — e g —~ Im — e E —~ ;_-, —
o £ g 23 S5 2 S g 232 S g
£ > 2w : 6 b TR s &5 B N £
E g; S N L\/ "6' 4;\ \‘__L (,Qf‘f ~ 06'_0 ; \‘:L o@ e
< < IS A < a <
> 1 ]
B 3 o
zZ o <5
(o] (o))
C2 67.02 67.06 +0.04 67.06 +0.04
C3 36.56 36.64 +0.08 36.63 +0.07
HyMePro 1 C4 71.33 71.37 +0.04 71.37 +0.04
C5 56.31 56.36 +0.05 56.36 +0.05
CH3 11.36 11.38 +0.02 11.37 +0.01
C2 65.57 65.58 +0.01 65.58 +0.01
C3 41.71 41.77 +0.06 41.75 +0.04
HyMePro 11 C4 71.17 71.19 +0.02 71.19 +0.02
C5 53.95 54.01 +0.06 54.01 +0.06
CH3 10.52 10.56 +0.04 10.54 +0.02
D-Se C2 54.91 55.08 +0.17 55.05 +0.14
-Ser
C3 61.41 61.46 +0.05 61.44 +0.03
GlyIl C2 42.28 42.33 +0.05 42.31 +0.03

Note: * stands for the peak was hidden by peaks of deuterated solvent.
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3. HPLC comparison of synthetic samples and natural scytonemin A

HPLC Analysis Conditions:

Agilent 1200 system, CHIRALPAK AS-RH column (reverse-phase, 4.6 % 150 mm, 5 um), a constant
elution consisting of H,O-MeCN (74:26) at a flow rate of 0.1 mL/min.

HPLC Chromatogram Comparison

Synthetic scytonemin A (1a and 1b) and natural scytonemin A (injected separately)

9-(S)-scytonemin A (1b)

9-(R)-scytonemin A (1a)

Natural scytonemin A (1)

HPLC Chromatogram Comparison

Co-injection of synthetic and natural scytonemin A

(1 for natural scytonemin A; 1a for 9-(R)-scytonemin A; 1b for 9-(S)-scytonemin A)

lb:la=2:1

lb:la=1:1

1b:1la:1=1:1:1
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4. 'H & *C NMR Spectra
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Avance 500, Bruker, SZPKU
sample:3-125-4, solvent:CDC13

spectrum:jyliu
o [E9} O~V O~TWVWOOMOOHINOWMNMMOAOA™~EMW AN O
O o NN~ O0VWOWOWOWOVDOILTFNAIMITOOOMNMOAN O
NAME 3-125-4 N N KeEmonyTeeInannanYTeaa 9
EXPNO 1 ~ I9} MmO ANNNA A A A A A A A A O OO O
PROCNO 7 y ) Y | ;
Date_ 20091223 \\/ V ‘\\\m\////' % ‘
Time 8.47
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 32768
SOLVENT cDC13 g?k
NS 8 St ~,
DS 0 P gt OH
SWH 10330.578 Hz T =
FIDRES 0.315264 Hz
AQ 1.5860696 sec NHBoc
RG 228.1
DW 48.400 usec
DE 6.00 usec
TE 301.1 K
D1 1.00000000 sec
TDO 1
NUC1
Pl
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
ST 32768
SF 500.1300117 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
9 N JLA AJLJ J
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
™ o o o)) [To) ol [~] [o]s
Nej o [ee] ™[N Q| [N O|N
[ee] o [} (o)) [e)] | |0 [«] [e))
o ~N o oo o [ee] ™M|N
sample name: 3-125
solvent: CDC13
NAME 3-125 <
EXPNO 2 < [RTo R o To RN o oM O
SESZNO 2009121; [f9) (o)l e Ne N IR N O o 0
N — — S~~~ 0 [Te} ™ N —
Time 10.43
INSTRUM spect \\\// ‘ ‘ \ / \/
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
™D 32768
SOLVENT cpel3
NS 127
DS 0
SWH 18115.941 Hz
FIDRES 0.552855 Hz OH
R0 0.9044468 sec =
RG 512
DW 27.600 usec e »/"\_/"“‘"-OH
DE 6.00 usec T =
TE 294.0 K
D1 1.00000000 sec NHBoc
D11 0.03000000 sec
TDO 1
SFO1 75.4756731 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I I
220 200 180 160 140 120 100 80 60 40 20 0 Ppm
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sample name:4-173
solvent:CDC13
Bruker 300M

0O MM X} Tol e ©w oo ~ o~ T MmO
O N~ S A 0 — NN OO o< ™ ~ DN O~ O
MmO NO O ~ — 0 0 ™~ ™~ oo~ o WY oo oW
[ [To) [TolS I mmnm ™ —— OO0 oo
NAME 4-173
EXPNO 1
PROCNO 1
Date_ 20100905 OH
Time 19.15 =
INSTRUM spect S /\.\/COOME
PROBHD 5 mm PADUL 13C T’ :
PULPROG 2930 ' HN_ _o
TD 65536 g
SOLVENT cpCl3 [\
NS 8
DS 0 NHCbz
SWH 5995.204 Hz
FIDRES 0.091480 Hz
AQ 5.4657526 sec
RG 114
DW 83.400 usec
DE 6.00 usec
TE 297.1 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
14.00 usec
0.00 dB
8.31434441 W
300.1322510 MHz
32768
300.1300038 MHz
EM
0
0.30 Hz L44M \
|
B 1_n2 B __Jt A J LLAA,/A \
I I I I I I I
10 9 7 5 4 3 2 1 0 ppm
of [+ ~ | |© —o ™ < —|©0
ol | o)) ~| |™ ™ |m © o o~
ol o ~ o| |o o © — — |
0] [ o SMES] S o — ™|
sample name: 4-173
solvent: CDC13
Bruker 300M
NAME 4-173 o 0 o< O
EXENO 2 Ga o © @ 00 e
SESZNO 20100%% ~ © To) M NN A ~ < N o ©
are_ — — — © [ToNTo NN ™ —
Time 19.21
T B N T T
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
TD 32768
SOLVENT cDCl3
NS 434
DS 0
SWH 18115.941 Hz
FIDRES 0.552855 Hz OH
AQ 0.9044468 sec =
RG 812.7 ~
DW 27.600 usec ‘T’/\\-«"coome
DE 6.00 usec =
TE 297.9 K HN._.O
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 NHCbz
SFO1 75.4756731 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO02 300.1312005 MHz
SI 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T
200 180 160 140 100 80 60 40 20 0 ppm
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samole name:2-205
solvent:CDC13

o
DO NOOMNMTWVWINHNIOATVLWLOOIT MOMENMS™WOWON WL [\[O\D
NOOEWOMNMANOSNFNOSSFNONDNOOSLNN o o
NN NNNNNNS S < <0000 0~~~ o LY
NN 0O TNNNNNNNN O T
S T =
EXPNO 1
PROCNO 1
Date 20090501
Time 12.01
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8 Br
DS 0 Ph
SWH 5995.204 Hz
FIDRES 0.091480 Hz TBSO Br
AQ 5.4657526 sec
RG 57
DW 83.400 usec
DE 6.00 usec
TE 293.8 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
NUC1 1H
Pl 14.00 usec
PL1 0.00 dB
SFO1 300.1322510 MHz
SI 32768
SF 300.1300038 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A ) ol
T T T T T T T T T T T T T T T T T T T
17 16 15 14 13 12 11 10 9 8 7 6 5 3 2 1 0 -1 ppm
— o o o o o) |
e o — ~ n el o)
~N o o o o oo
n — — N [e)) oM
sample name:2-205
solvent:CDC13
NAME 2-205 oS o - o - - o o <
EXPNO 2 — >~ O w0 . . . . . . e
PROCNO 1 TN O NN @ fe} ™ [Te} [eo} < W0
Date 20090501 R B B B B | [eo) —~ < ~N — | I
Time 12.09
TN/ . | | V
PROBHD 5 mm PADUL 13C
PULPROG 2gdc30
™D 32768
SOLVENT cDCl13
NS 69
DS 0
SWH 18115.941 Hz
FIDRES 0.552855 Hz
)Xo} 0.9044468 sec
RG 4096
DW 27.600 usec e -
DE 6.00 usec Ph el
TE 294.5 K
D1 1.00000000 sec 'BSO Br
dil 0.03000000 sec
TDO 1
= CHANNEL f
75.4756731
= CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
SF02 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm
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samole name:2-202

solvent:CDC13
NAME 2-202 OHTMAMES O~ TS ETONONNOID SO NMDOM ) 35
EXPNO 1 OO OWWOWO M HOOWWWOWWOWWOTLMOONOIMSLWNTM [Te} o o
PROCNO 1 M ONNNNNN N OO IITTOO OO O © e
Date_ 20090429 N N LT OMON NN NN NN N o c|>c|)
Time 21.07
INSTRUM spect = T T | \/
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 5995.204 Hz H
FIDRES 0.091480 Hz :/f,_-"
a0 5.4657526 sec o~ =
RG 71.8 Ph
DW 83.400 usec
DE 6.00 usec OTBS
TE 293.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.00 usec
PL1 0.00 dB
SFO1 300.1322510 MHz
ST 32768
SF 300.1300038 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N I "
T T I T [rorerT I Tt I T I T I '
10 9 8 7 6 5 4 3 2 1 0 ppm
o o © ™ ™ ©wlo
I5)) o 0 ~ ™ — o
o~ o o o ™ [
0 — o~ o o ol
2-202
CDC13
NAME 2202 ST — ~ — — ~ N — ™
EXPNO 2 ~ O W . . . . . . . .
PROCNO 1 M NN N To) ~ < [To) n [TolTo)
Date_ 20090429 — [ee) ~ NeJ < N — [
Time 21.12
TngTROM Zpect NI/ | . | V
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
TD 32768
SOLVENT cDC13
NS 100
DS 0
SWH 18115.941 Hz
FIDRES 0.552855 Hz
AQ 0.9044468 sec o rH
RG 4096 =
DW 27.600 usec o e
DE 6.00 usec Ph
TE 294.2 K
D1 1.00000000 sec OTBS
di1 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.90 usec
PL1 -1.10 dB
SFO1 75.4756731 MHz
== CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm

S44



Avance 500,
sample:3-059,
spectrum

Bruker,

SZPKU
solvent:CDC13
:jyliu

NAME 3-059
EXPNO 1
PROCNO 1
Date_ 20091013
Time 11.27
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG 2930 ;/\T,‘.MOPNB
TD 32768 =
SOLVENT CcDC13 o~ =
NS 8 Ph OH
DS 0
SWH 10330.578 Hz OTBS
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 12.7
DW 48.400 usec
DE 6.00 usec
TE 301.7 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
10.00 usec
-0.79 dB
25.30924988 W
500.1330885 MHz
32768
500.1300491 MHz
EM
0
0.30 Hz
0
1.00 A. I\_JJh .L TN JL.
T T I T [rorerT I Tt I T I T I '
10 9 8 7 6 5 4 3 2 1 0 ppm
| o 0|m) (ofw|wo|w © 0 o~ o <<
—| |0 ~|—| |o]o]—|— N — — | o ™ |
o| |o alo| |o|o|olo o o o|o — o |ov
~| | ol ||| ™ ~ — | o [SM{eM
Avance 500, Bruker, SZPKU
sample:3-059, solvent:CDC13
spectrum:Jjyliu
NAME 3-059 ™~ ~o~—HO ™M ™~
EXPNO 5 . Ce e e e e O oMo ™m o ™ N Mmoo o — ™
o ~NOoOoOOM~WOW ™M [ . . e e ..
PROCNO 1 T} MM NNNN M- NS 0 [To) 0 ~ww o [TolTe}
Date_ 20091013 — A A W ~WOWWWO W < M NN [
Time 11.29
| NN VNN N %
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
TD 32768
SOLVENT cDCl3
NS 96
DS 0
SWH 31446.541 Hz
FIDRES 0.959672 Hz
AQ 0.5210771 sec
RG 2048 ;/\r/\.v,OPNB
DW 15.900 usec //
DE 6.00 usec o c
TE 301.8 K Ph OH
D1 2.00000000 sec
D11 0.03000000 sec OTBS
TDO 1
PLIW 58.41413879 W
SFO1 125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7578126 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" " " - i " e " , o " " R "
I I I I I I I I I I I
220 200 180 160 140 120 100 80 60 40 20 ppm
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Avance 500,
sample:3-067-2,

Bruker,
solvent:CDC13

spectrum:jyliu

SZPKU

NAME 3-067-2
EXPNO 1
PROCNO 1
Date_ 20091028
Time 12.07
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 32768
SOLVENT cpc13 . e OPMB
NS 8 FDW" - s %I) —~
DS 0 ) C)}{
SWH 10330.578 Hz
FIDRES 0.315264 Hz OIBS
AQ 1.5860696 sec
RG 35.9
DW 48.400 usec
DE 6.00 usec
TE 301.8 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
10.00 usec
-0.79 dB
25.30924988 W
500.1330885 MHz
32768
500.1300491 MHz
EM
0
0.30 Hz
0 h ﬂ A
1.00 _J_L — ..._JLJL‘..
S L N
10 9 8 7 6 5 4 3 2 1 0 ppm
~ |||~ fes} o [u]—]oy olo ol |< ~ oln
— [O[[OY [ QO [N ||~ —~|N w || [Te} (@] [T]
<o ||o — a|m|o]— o [ of|~ o~ oo
SIS ™~ o< || ol oo o el
Avance 500, Bruker, SZPKU
sample:3-067-2, solvent:CDC13
spectrum:Jjyliu
NAME 3-067-2 ™ n—Homn 4o O
EXPNO 2 . . ~ o< o ™ ©0WOoO S O N ~ o
PROCNG T fe)} oY O O O) 0 WO o o s e e . « e e o e . .« .
0 MmOMONNNN A REuEEN o N~ O N Ao < <
Date 20091028 — A A A A A ~ o~~~ O ) TOM®O NN A 1
Time 12.11
VN NSNS T %
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
TD 32768
SOLVENT cDCl3
NS 59
DS 0
SWH 31446.541 Hz
FIDRES 0.959672 Hz
AQ 0.5210771 sec B S, g f‘-»..__,vaPMB
RG 5792.6 Ph (
DW 15.900 usec
DE 6.00 usec OTRS OH
TE 302.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
PLIW 58.41413879 W
SFO1 125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO02 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Avance 500, Bruker,

sample:3-082,
spectrum

SZPKU

solvent:CDC13
:jyliu

NAME 3-082
EXPNO 1
PROCNO 1
Date 20091107
Time 2.11
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 32768
SOLVENT CDC13 o~ /\JOPW‘B
NS 8 Ph =
DS 0
SWH 10330.578 Hz OTBS OBn
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 35.9
DW 48.400 usec
DE 6.00 usec
TE 302.4 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
10.00 usec
-0.79 dB
25.30924988 W
500.1330885 MHz
32768
500.1300491 MHz
EM
0
0.30 Hz J Lki
0 I 4
1.00 ﬂLAJl LJ
T T I T [rorerT I Tt I T I T I
10 9 8 7 6 5 4 2 1 0 ppm
N[Ol ™M L <M O o [T9) (o)) — ~o
oMM —~ Al Ll lte) (s8] o [e0) N O
oo o o — |00 O o o — (s2] [eo)[e)
||| < — N[ ~N ~N o (o)} N|M
Avance 500, Bruker, SZPKU
sample:3-082, solvent:CDC13
spectrum:jyliu
NAME 3-082 o~ O~ 0MM 0O
EXPNO 2 . <00~ ™M © ™ O NN O © ©
PROCNO T [e)) AN OO WM™~ 'OmMm e e e e e . . o e . . P o .
n MM MNNNNNNN A O MmN —H O f9} A A el LS U T I B o] < <
$?t2* 2009;1?; — oA o A A ~ D~~~ Te) T OMN NN A [
1me .
oSN N TNV %
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
™D 32768
SOLVENT cpcl3
NS 85
DS 0
SWH 31446.541 Hz
FIDRES 0.959672 Hz
AQ 0.5210771 sec
RG 2896.3 o~ AJOPN‘B
DW 15.900 usec Ph =
DE 6.00 usec OB
TE 303.5 K
D1 2.00000000 sec OTB3 f)
D11 0.03000000 sec
TDO 1

PL1W 58.41413879 W

SFO1 125.7709936 MHz
HANNEL f£2

CPDPRG2 waltzl6

NUC2 1H

PCPD2 80.00 usec

PL2 -0.79 dB

PL12 17.27 dB

PL2W 25.30924988 W

PL12W 0.39562091 W

SFO2 500.1320005 MHz

SI 32768

SF 125.7577890 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

200 180

160

140 120

100 80

S47

40 20

0 ppm



Avance 500,
sample:3-148,

Bruker,
solvent:CDC13

SZPKU

spectrum:jyliu

™
< MO N N
Q00 0O O o~

™M™ oM

7.147
4.572
4.549
4.471
4.448
3.77
3.72
3.71
3.61
61

™

NAME 3-148
EXPNO 1
PROCNO 1
Date_ 20091224
Time 8.43
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG 2g30 O
TD 32768 -
SOLVENT cDC13 Ph/‘“‘x ~
NS 8 OR
DS 0 n
SWH 10330.578 Hz OIBS
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 35.9
DW 48.400 usec
DE 6.00 usec
TE 301.5 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
10.00 usec
-0.79 dB
25.30924988 W
500.1330885 MHz
32768
500.1300231 MHz
EM
0
0.30 Hz M J
0
1.00 AAA Jt A P VLN \ Il
T T I T [rorerT I Tt I T I TTTTT I '
10 9 8 7 6 5 4 3 2 1 0 ppm
O[]~ | — ] o |~ o] o~ oo
O [ o< ol |w© | |~ ~[m|o ™ =
|| olo —|o|o | |o < [ s o~ oo
mlm|m | N | o ISV e T} o o~
Avance 500, Bruker, SZPKU
sample:3-148, solvent:CDC13
spectrum:Jjyliu
NAME 3-148 OSSN AN O
EXPNO 5 n~o ~ cocor~ oo © ©
PROCNO 1 OY 00 O) 0 O ™ ™~ WO [ . e e e o e e .« .
MO NNNNNN © ) o T -OM O ® < <
Date 20091224 [EVIR R I B | ~ o~~~ © T OO NN 1o
Time 8.47
NN Y. INVARY %
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
™D 32768
SOLVENT cpcl3
NS 68
DS 0
SWH 31446.541 Hz
FIDRES 0.959672 Hz
A0 0.5210771 sec % QH
RG 2048 Ph/‘“‘x S
DW 15.900 usec
i 3037 Ko orBs  OBn
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
PL1W 58.41413879 W
SFO1 125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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samole name:3-002
solvent:CDC13

NAME

EXPNO
PROCNO
Date_
Time

INSTRUM

PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CHANNEL f1

3-002

1

1
20090731
23.16
spect

5 mm PADUL 13C

zg30
65536
CDC13
8
0
5995.204 Hz
0.091480 Hz
5.4657526 sec
28.5
83.400 usec
6.00 usec
293.8 K
1.00000000 sec
1

8.31434441 W
300.1322510 MHz

o

oTBS OBn

A~ COOEY

32768
300.1300038 MHz
EM
0
L - il _—
: |
1.00 L“j L
e T EEmsms e T Ema T BEns T e T
10 9 8 7 6 5 4 3 2 1 0 ppm
o o ~ o || lof |m sl i{Ts) || o ~|<r
~ o ™ o| |o] |©] v |0 oflm ™ ol
— o o | || |of |lo ol =3I ~ o|o
— — — ST I ] SIS [To)ifea) o a|m
—
sample name: 3-002
solvent: CDC13
NAME 3-002 o N ™M O~ (s =] oo
EXPNO 2 : . . — ™~ © O OMmo oMo N © o
PROCNO T [\e) O oY O O o 00 ~r~wm e . . . e e e e R
) TOON NN NNANN o mo o OSSN Do < <
Date_ 20090731 — B R Bn B e B B B B B R o~~~ T} T MmO NN A A [
Time 23.24
- SN R AR N Y.
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
TD 32768
SOLVENT cDCl3 COOE
NS 196 P t
DS 0 th’/ﬁx ~ o——
SWH 18115.941 Hz
FIDRES 0.552855 Hz
AQ 0.9044468 sec OTBS OBn
RG 512
DW 27.600 usec
DE 6.00 usec
TE 294.7 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
PL1W 38.18405151 W
SFO1 75.4756731 MHz
HANNEL £2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SF02 300.1312005 MHz
SI 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. . " , | " il L yn ! N »
. f i, by " i 9 Nt/ -
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Avance 500, Bruker, SZPKU
Sample:3-005, solvent: CDC13
spectrum:jyliu

NAME 3-005
EXPNO 1
PROCNO 1
Date 20090805
Time 13.40
INSTRUM AV500
PROBHD 5 mm PABBO BB- N S P R
PULPROG 2930 Ph ~ ~ OH
TD 32768
SOLVENT cpCl13 OTBS OBn
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 22.6
DW 48.400 usec
DE 6.00 usec
TE 300.4 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
10.00 usec
-0.79 dB
25.30924988 W
500.1330885 MHz
32768
500.1300491 MHz
EM
0
0.30 Hz LL¥444)J
0
1.00 AN " d -
T I T [rorerT I Tt I T I T I '
10 9 8 7 6 5 4 3 2 1 0 ppm
o || o o [oo|~]o o <] [©o|—] ™ < ™ ]m
| L0 O ol [O|n([™M (s8] Ol MOy o [Te} (@] (e]
O || oo | [—H]|O O o —| |O|O O el — (@] (e]
< NN — [ AN [ [ — AN [ Ne) [} [sa3se}
Avance 500, Bruker, SZPKU
sample:3-005, solvent:CDC13
spectrum:jyliu
NAME 3-005 M ONWNSF N~
EXPNO 2 ¢ s e s e s ¢ s < s ~N O OO Oy N O ©
NGO O OO ®® I [~ © AR N [ L
PROCNO 1 MNMNONNNNNNN © ™ © OSSN WD A © < <
Date_ 20090805 oA o A A o~~~ Te) ST N MO NN A [
Time 13.44
NS Y TR v
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
™D 32768
SOLVENT cpcl3
NS 101
DS 0
SWH 31446.541 Hz
FIDRES 0.959672 Hz . - . ~
20 0.5210771 sec =T g s |7
RG 2048
DW 15.900 usec
DE 6.00 usec O] BS OB”
TE 301.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
HANNEL f1
NUC1 13C
Pl 10.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
ST 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. . |
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Avance 500,
sample:3-012-p,

Bruker, SZPKU
solvent:CDC13

spectrum:jyliu

NAME 3-012-p
EXPNO 1
PROCNO 1
Date_ 20090909
Time 10.15
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 32768 . . - - ”
2 - - -
;gLVENT CDclS Ph \r " r\/ OH
DS 0
SWH 10330.578 Hz OTBS OBn ©O
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 57
DW 48.400 usec
DE 6.00 usec
TE 299.6 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
10.00 usec
-0.79 dB
25.30924988 W
500.1330885 MHz
32768
500.1300186 MHz
EM
0
0.30 Hz
: | | VN S SO
1.00 L
T T I T [rorerT I Tt I T I T I '
10 9 8 7 6 5 4 3 2 1 0 ppm
| o of—|o]o] o] [o ojlgg{éfiia 0| |0 o
o (O N oo |H|O] |~ — — | O [N || SO~ [ [sal(se]
n|oy — ololo|-|lo] |o] |ovjo|-|v|o|H|x|olo o|ov
~lo o~ A=A =] ] ol=H [ H ool ]o SN
Avance 500, Bruker, SZPKU
sample:3-012-p, solvent:CDC13
spectrum:Jjyliu
NAME 3-012-p NOM™>WOANOO A
EXPNO 5 ©WOMm o © — OO 0o A © ©
PROCNG T O) 00 O 00 O O [~ O e . e . e e e e -
MO NNNNNN WM+ oOowm <+ O™ D © < <
Date 20090909 RSV S S ~D~~ O WnWn T MMM NN A 1o
Time 10.22
N\ /2N RV RISV %
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
TD 32768
SOLVENT cpcl3
NS 164
DS 0
M ummn NN
FIDRES . z - -~ ~
20 0.5210771 sec Ph \r ~ ]/ \/ OH
RG 4096
DW 15.900 usec OTBS oBn O
DE 6.00 usec
TE 301.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
PL1W 58.41413879 W
SFO1 125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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PKUSZ Avance 500 Sample name:7-073
solvent:CDC13 spectrum: Liujy

2.766
2.753

<
™
~
N

2.721
2.707
2.695
2.366
1.883
1.873

<
)
OD
r%

l 683
1.678
1.673
1.654
1.649
1.644
1.621
1.612
1.601
1.583
1.453
1.440
1.431
1.411
0.877

-0.005
-0.134

%,%/ //

NAME 7-073
EXPNO 1
PROCNO 1
Date 20140518
Time 10.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30 N3
TD 65536 OH
SOLVENT CDC13 Ph
NS 8
DS 0 OTBS OBn OH
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 181
DW 48.400 usec
DE 6.50 usec
TE 305.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.70 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300084 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
c o . l 1V
L L L e o e e M
9 8 7 6 5 4 3 2 1 0 ppm
@l 2l A A e N ] 2% “« |
Nlai —lle= =<l - ~ =) —llaill < o LY
Avance 500, Bruker, SZPKU
sample:7-073 solvent:CDC13
N~ ONO O
L I B Q‘kOCX][\H('\] — < O WO o ™M - O~
OV~ O O 0 © I~ © e .. C e e ..
M MNNNNNN N NSO m S e STe B e iee] < <
o ~~~~ 00 O M®M NN 1
NAME 7-073
: NN VNI T/ [N/ %
PROCNO 1
Date 20140518
Time 10.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
TD 32768
SOLVENT cDC13
NS 943
DS 0 N3
SWH 32679.738 Hz OH
FIDRES 0.997306 Hz Ph
AQ 0.5014157 sec
RG 18390.4 OTBS OBn OH
DW 15.300 usec
DE 30.00 usec
TE 306.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
woer
Pl
PL1 .
PL1W 58.41413879 W
SFO1 125.7714350 MHz
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 16.68 dB
PL2W 25.30924988 W
PL12W 0.45318890 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577851 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. " U " W J ‘ " J \ J N A
T T T T T T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Avance 500, Bruker, SZPKU
sample:3-021-2, solvent:CDC13
spectrum:jyliu

o m
CANOCTANOOOM~HOMWOWMNMEHAAANTOET MO M MANOAAVOOONO AT AT MM T O AN O HrHrdNWOWWOOM O
DLYTANNOONNDVOSVNTOOEWVINOPANTNVOITMNMNANAOCOVNITNANAOVDITONAANNT M AW O O
NOOOOMONNANNNNNNNNNA—AAAOODFTNOOOOOOOOOOODWVEESNNSESSSSS T FFNOO .

e e e e e e s oo
I S S S S L |

NAME 3-021-2
EXPNO 1
PROCNO 1
Date_ 20090911 (-_)H
Time 7.52 .
INSTRUM AV500 Ph,f“‘x e _/"R\_,-"“H\_/-OH
PROBHD 5 mm PABBO BB- ]//
PULPROG zg30
D 32268 OTBS OBn N1
SOLVENT CDC13
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 71.8
DW 48.400 usec
DE 6.00 usec
TE 302.9 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
10.00 usec
-0.79 dB
25.30924988 W
500.1330885 MHz
32768
500.1300176 MHz
EM
0
0.30 Hz
0

1.00 ) .JULg~

0 -
[ee]
~J
o
(€}
£~
w
N —
fary

10 0 ppm
—|o ol ™[]0 o ol [ofor|ov]w o —|o
<10 O 0| |© © o | |en]st|— < [0~
n|o olo o|-|o o | [o |||y < o |on
~|m [ < o~ [SIRESIEEI eI o SN
Avance 500, Bruker, SZPKU
sample:3-021-1, solvent:CDC13
spectrum:Jjyliu
NAME 3-021-1 N MW 00O
EXPNO > A0 NO A cocoo oo ~
PROCNO 1 O O O 0O ™~ ~ O [ e . .
MM NNNNNN oSS < SO Mm D O < <
Date_ 20090911 A A [ - JN) ST OMmNn NN [
Time 2.17
N N2V ANV RV
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
TD 32768
SOLVENT cpcl3
NS 286
DS 0 OH
SWH 31446.541 Hz =
FIDRES 0.959672 Hz 0O
a0 0.5210771 sec PR S Av"\»""H
RG 1290.2 .
DW 15.900 usec |
DE 6.00 usec cTBs OBn N.'{
TE 303.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
PL1W 58.41413879 W
SFO1 125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I
200 180 140 120 100 80 60 40 20 0 ppm

S53



Avance 500, Bruker, SZPKU
sample:3-164, solvent:CDC13
spectrum:jyliu

™M O

OOMO~-LOVONMNMOOANTT O A AW NN MO ANETTNOOFTOILTON AT A OO >IN NM O LN
O MM HOONDA™E VW AHOXVTOXOVM~TWVWWOHANTOVOE-WOWOVOINOITMNNOOANLTMEANOMSWOLOFTMHOOLNWSFTMNO A
MO MMOMOMOOMOANNNANNNNAAOOOOOTMNMAOOOOOWOOWOWWMSI~T™0 00 0O0OOWOWWSIFTWODOOO -« -
S T T T e N =)
|l e e e L S B S AR A N L OONONNOO O NNNNAAATAAAAAAAAOO O OO | |

NAME 3-164
EXPNO 1
PROCNO 1 OH (8]
Date_ 20100105 F H )
Time 14.20 ~ - . ,lxt
INSTRUM AV500 F’h/ﬁ\‘/\‘\/ \r’/ " “-l‘ O'Bu
PROBHD 5 mm PABBO BB- ) |
PULPROG 2930 OTBS OBn Ny O
TD 32768 3 OTBS
SOLVENT CcDCl3
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 20.2
DW 48.400 usec
DE 6.00 usec
TE 302.3 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
10.00 usec
-0.79 dB
25.30924988 W
500.1330885 MHz
32768
500.1300092 MHz
EM
: | WS L
0.30 Hz
B 0 \ h A
PC 1.00
[ I I I I I I I I I I I
10 9 8 7 6 5 4 3 2 1 0 ppm
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sample:3-164, solvent:CDC13
spectrum:Jjyliu
NAME 3-164 0 o NO ™o
EXPNO 2 .. L R S R N OWVWO VWA ™~ O A<~ OO0~ < ~ o
PROCNG T o 0 o) 00 O O O ™~ ~ WO e e e e e e e e e e e e e ..
~ O Mo NNANNANN N OM - O~ < <M oW W O < <
??te, 2012212\2 — RSV S WM~~~ OO N LOMONNNN A A 1
ime .
S Y N V7T T TSRV N
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
D 32768
SOLVENT cpel3
NS 88
DS 0
SWH 31446.541 Hz OH QO
FIDRES 0.959672 Hz H H ,lL
AQ 0.5210771 sec d
RG 2048 Ph~” S N N. “O'Bu
DW 15.900 usec = T
DE 6.00 usec - | -
P 303.5 K OTBS OBn N3y O )
D1 2.00000000 sec OTBS
D11 0.03000000 sec
TDO 1
PLIW 58.41413879 W
SFO1 125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
ST 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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sample name:4-376-stm
solvent:CDC13
Bruker 300M
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NAME 4-376-stm
EXPNO 1
PROCNO 1
Date 20110216
Time 21.34
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG 2930
™ 65536 OTBS
SOLVENT cpel3 (0]
NS 8 o'B
DS 0 - u
SWH 5995.204 Hz Ph Y N*
FIDRES 0.091480 Hz = H
AQ 5.4657526 sec OTBS OBn N3 O
RG 64
DW 83.400 usec
DE 6.00 usec
TE 293.7 K
D1 1.00000000 sec
TDO 1
= = CHANNEL f1
NUC1 1H
Pl 14.00 usec
PL1 0.00 dB
PL1W 8.31434441 W
SFO1 300.1322510 MHz
ST 32768
SF 300.1300038 MHz
WDW EM
SSB 0
LB 0.30 Hz
re ; MA_ML/\\A_J_MWJ
PC 1.00 (
.\

©
[ee}
J —
()]
o
oS
w
N
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0 ppm
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sample name: 4-376-stm
solvent: CDC13
Bruker 300M
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o © OV 0 O O O~ ~ © o e e e e e e e e e e e e e 4 e « e e
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EXPNO 2
PROCNO 1
Date 20110216
Time 21.38
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgdc30 OTBS
™ 32768 (@)
SOLVENT CDC13 ¢
NS 149 N
ns 0 Ph N O'Bu
SWH 18115.941 Hz Z H
FIDRES 0.552855 Hz NI
a0 0.9044468 sec OTBS OBn N3 (0]
RG 1024
DW 27.600 usec
DE 6.00 usec
TE 294.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
13C
9.90 usec
-1.10 dB
38.18405151 W
75.4756731 MHz
CPDPRG2
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T - T - T - T - T - T - T - T - T - T - T - T -
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

TDO

4-350
1

1

20101221
23.56
spect

5 mm PADUL 13C
zg30

65536
CDC13

8

0

5995.204
0.091480
5.4657526
128

83.400
6.00

294.9
1.00000000

Hz
Hz
sec

usec
usec

sec
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sample name:4-350
solvent:CDC13
Bruker 300M

OBn
ﬁ OH o
TBSO,, “
SO *-f’““ [ ~0'Bu
s . NH
= é O 0TBS
| S~
~ /
<“~¢-N\
Cbz

2.015
1.734
1.448
1.030
0.868
0.843
0.818

N\-0.033

SN\ ee—m————

PL1W 8.31434441 W
SFO1 300.1322510 MHz
SI 32768
SF 300.1300038 MHz
WDW EM
SSB 0 |
LB 0.30 Hz
e i . SN VIS WA |
PC 00
[ I I I I I I I I I I I
10 9 8 7 6 5 3 2 1 0 ppm
~ o |~ (o)) AN O O [ [N ]| el ~N Q| |0O] 1O <O (@} @] [e)]
—~ N ~|oo o 1D ()] Nel i [N — ~ ~| [N < oo [@}iTe] N}
(o)} O o< n M 0| [0 [M[D||O [} o < | [+ | |00 oo O |00 |00
o [Te} (@] (] o — O AN [ [ S — — | [ [ o |0 O N[N
— — —
sample name: 4-350
solvent: CDC13
Bruker 300M
NODOO>—HOMNITNOL T TMOOO OO
e e e e e e e s e e e e e e e e e s e O HANON OO AHTOMNMASON MO TOON MO
M AN NHOWUO TS WOWWOOWOWOTIIrSIr-Ww . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SO MNOMONOANNNNNNNNAAOLTO AT T NI AOONMATLTMMAN OO
NAME 4-35H 4 4 A4 4 A A A A A A 4 A A A A A "4 "4 00T~ LVLOVOOLOLOLOLSILILIITOOONONONONONOANNNAN A
EXPNO 2
PROCNO 1L\\:§:§J / k\\:§;:\£:§53§§§%\\\:§>#422;;;§;:i/4 L\i:::;;;;;;:2§§EE§E§§;§;E:=;;£S$:;i§$\ \\1 4;ééﬁii;:fﬁfgféééiigzgiirJ
Date_ 20101221
Time 23.59
INSTRUM spect ()Fiﬂ
PROBHD 5 mm PADUL 13C
PULPROG zgdc30 ﬁ OI i O
D 32768
SOLVENT CDC13 TBSO(,
NS 15425 OBLI
DS 0 =
SWH 18115.941 Hz -~ - NH
FIDRES 0.552855 Hz - Oa:u OTBS
AQ 0.9044468 sec | Y,
RG 812.7 .
DW 27.600 usec x..;:/ /
DE 6.00 usec <
TE 295.0 K W -IN
D1 1.00000000 sec \
D11 0.03000000 sec Cbz
TDO 1
NUC1 13C
Pl 9.90 usec
PL1 -1.10 dB
PL1W 38.18405151 W
SFO1 75.4756731 MHz
======== CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I o Mﬁ Ly l (J J .LLMMJ j
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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sample name:4-309-2
solvent:CDC13
Bruker 300M
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NAME 4-309-2
EXPNO 1 e
PROCNO 1 Oif_ﬁ4
Date 20101117 TBSO
Time 11.16 0'Bu
INSTRUM spect
PROBHD 5 mm PADUL 13C = Os N” O ~OTBS
PULPROG zg30 | | te,
TD 65536 P>
SOLVENT cDpCl13 ~F
NS 8 NN
DS 0 P
SWH 5995.204 Hz Cbz
FIDRES 0.091480 Hz
AQ 5.4657526 sec
RG 256
DW 83.400 usec
DE 6.00 usec
TE 295.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.00 usec
PL1 0.00 dB
PLIW 8.31434441 W
SFO1 300.1322510 MHz
ST 32768
SF 300.1300038 MHz
WDW EM
SSB 0 j \Nf L/& J
EE 0'38 Hz /! k‘__/\JkJ&_Jhd\p\A____A/Muﬂ»_/«Jm_, \y .
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
O N 19} e} o || N N oj|o QO [ Q| ||| |00 oI |O
N [T — ~ | O | Oy O o [Te] N} — |~ | |0~ —| OO
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sample name: 4-309
solvent: CDC13
Bruker 300M
NOIMHANTOMNMOWMMESMNOTS LW A o
CEE e e e s s e e e e s s e O T NONOMO WO AYOOT VO AL AVOOAFTOOMS —O)WLW
NN OWUOHOAOAOHWWOHWOWOTIr~r-r-uw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OO ANNNNANANANNATNDOOOOANNODOMNMTHIOOMHAOOETWUOLTITNOANHDOL LW OO
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NAME 4309\\/ NSy TTTsSsSsSsSsS——=nn\lee—m—"
EXPNO
PROCNO 1
Date 20101116 OBn
Time 18.04 O'LSH
INSTRUM spect 1\
PROBHD 5 mm PADUL 13C TBSO, )J\OIBU
PULPROG zgdc30 \1
TD 32768 O NH @]
= o
SOLVENT CcDC13 H/ﬁ | fe, ~OTBS
1;2 1808 -
SWH 18115.941 Hz NN
FIDRES 0.552855 Hz Cbz
AQ 0.9044468 sec
RG 812.7
DW 27.600 usec
DE 6.00 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
NUC1 13C
Pl 9.90 usec
PL1 -1.10 dB
PL1W 10.71094990 w
SFO1 75.4756731 MHz
ST 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40 ‘ J
I L Jo }Munlll Lodhol il i
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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sample name:4-312
solvent:CDC13
Bruker 300M
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NAME 4-312
EXPNO 1
PROCNO 1
Date 20101117
Time 22.10 .. OH
INSTRUM spect I”'\l QTEy, ©
PROBHD 5 mm PADUL 13C IBSO, Ao N
PULPROG 2930 J/ ~ Y To'Bu
TD 65536 A o..NH O =
SOLVENT cDCl13 l Qj/ g oT8s
NS 8 F édm
DS 0 NN
SWH 5995.204 Hz bz
FIDRES 0.091480 Hz
AQ 5.4657526 sec
RG 114
DW 83.400 usec
DE 6.00 usec
TE 295.1 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
14.00 usec
0.00 dB
8.31434441 W
300.1322510 MHz
32768
300.1300038 MHz
EM
: \ K ) y -
. 0'38 Hz IJ\ L an ﬂufdvﬂ \f\ﬂv/\gggggf“\uh e kY L L&A
PC 1.00
[ I I I I I I I I I
10 9 8 7 6 5 4 3 2 1 0 ppm
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sample name: 4-312
solvent: CDC13
Bruker 300M
NAME 4-312 — O =M o OHWMOAWMMO I~ ™~
EXPNO 2 . HOMSOASIO AMMALO ML OIS O OO
PROCNO 1 MONN© N OHOWWOWOHWNIMSIMS M~ LW P e
Date 20101117 S~~~ 0 19 MMM NNNNNNN NOOAN~TOWLOMTOHOOVOMOODHAWNHOLW LW OOWIr~ -
Time 22.15 L B B | — R B B B B B B e | O~V LVOVUONLIFTOOONONONNNNAAAAO
e N/ TSI SN TSN ==
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
™D 32768
SOLVENT cDbCl3 OH
NS 1331 J/\ QTES§, ©
DS 0 TBSO,, - l\\/f N L
SWH 18115.941 Hz Y O'Bu
FIDRES 0.552855 Hz N
20 0.9044468 sec R O NHO OTBS
RG 812.7 U\,/'
DW 27.600 usec
DE 6.00 usec \,)NL
TE 295.9 K Cbz
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 75.4756731 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. Lk
4
I I I I I I I I I I
200 180 140 120 100 80 60 40 20 0 ppm
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sample name:4-315-2
solvent:CDC13
Bruker 300M

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

TDO

4-315-2
1

1
20101120
10.38
spect
5 mm PADUL 13C
zg30
65536
CDC13
16
0
5995.204
0.091480
5.4657526
228.1
83.400 usec
6.00 usec

295.4 K

1.00000000 sec
1

Hz
Hz
sec

?/ NHFmoc
TBSO., JJ 1 DTFEH T?L
o T

bz

0'Bu

~OTBS

PL1W 8.31434441 W
SFO1 300.1322510 MHz
SI 32768
SF 300.1300038 MHz
WDW EM
SSB 0
LB 0-30 Hz JM $L«h — N\JNV_\ﬂ_J\jLﬁfmef\/\L )“g/\__qﬂhgk,/uvw“% JM\_ ) J
GB U
PC 1.00
[ I I I I I I I I I I I
10 9 8 7 6 4 3 2 1 0 ppm
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sample name: 4-315
solvent: CDC13
Bruker 300M
NAME 4-315 4 OME>T O OWNNOMEMOWNn MO W
EXPNO 2+ e e e e e e e e e e e e e e e s ONINOMMAHAOSETOONM AT AHOTOOOTNO ~ o @
PROCNO 1(\||—|(X)Lﬂw‘<r<mr|mkoo'\wm[\[\[\mmo'\-o--.-.--....-.c-.--.-.-- DR Y
Dat 20101119[\I\KOLQLQﬂ“q‘?‘mm(\lNN(\IN(\]NN|—1(\I[\mmHCDOOkOKOmWO'\CDw[\&OLO(V)O\l\[\LO(\IHOO n O
T?? e T A A A A A A A A A A A A A A A A AR OOOOODMIIIITIITONMNMOO NN NN
1me .
. e e
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
™D 32768
SOLVENT cpel13
NS 2815 .
DS 0 H
SWH 18115.941 Hz 0.~
FIDRES 0.552855 Hz \T/A\NH’mOC
AQ 0.9044468 sec Ke]
RG 812.7 [ ) QI'F%_'
D 27.600 usec IBSO ,J i H
DE 6.00 usec 2z S~ \n“ ~0'Bu
TE 296.4 K J o fH O
D1 1.00000000 sec R S %
D11 0.03000000 sec ﬂ j/ e, OTBS
TDO 1 - (
N
Cbz
PL1W 38.18405151 W
SFO1 75.4756731 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
n ‘. Il ) L JUAL L L mﬂ L J J
w2 ot , b v o "
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm

S59



sample name:4-317
solvent:CDC13
Bruker 300M
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NAME 4-317
EXPNO 1
PROCNO 1 o
Date 20101122 *T’ “NHAc
Time 0.06 o
INSTRUM spect ” a OTE§, O
PROBHD 5 mm PADUL 13C /J :
TBSO. N
PULPROG 2930 ' Y O'Bu
™ 65536 o. _NH O
SOLVENT cDpCi13 ‘ *iI’ i "OTBS
NS 8 - S
DS 0 = <
SWH 5995.204 Hz Nz
FIDRES 0.091480 Hz
AQ 5.4657526 sec
RG 64
DW 83.400 usec
DE 6.00 usec
TE 295.0 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
14.00 usec
0.00 dB
8.31434441 W
300.1322510 MHz
32768
300.1300038 MHz
EM
° A A
en 0'38 Hz Al NJM/A\AJUL/AM N ¢ U
PC 1.00
[ I I I I I I I I I I I
10 9 8 7 6 5 4 3 2 1 0 ppm
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sample name: 4-317-
solvent: CDC13
Bruker 300M
NAME 4-317-2 O O < < N [e)) N~ MOoOWnANOS
EXPNO 2 . e e e e e e s OO N NONETOMNT ADNTOANO MO A TN O
PROCNO 1 N — O ©0 < o) O O)YO ™~ I~ L . . . DRI . . . . . . . . . .. D . o e e e . . BNe)
Dat 20101122 ~ - 0w n MO NANANNANN NOMEAOOOWMTPTOOWOMOAOATE OO NHOOLMMOOWOWOW I~ -
T?m? 156 A Ad A A A A A O OOOVOMLTHIITONOONOMNNNANNNNNAAAAA O
e N NN TS\ =
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
™D 32768
SOLVENT cpcl3
NS 6528
DS 0 &
SWH 18115.941 Hz S
FIDRES 0.552855 Hz " 'NHAc
AQ 0.9044468 sec
RG 812.7 O QTES, ©
DW 27.600 usec z ,u\
DE 6.00 usec TBSO,, - o oN o'a
TE 295.2 K W L u
D1 1.00000000 sec R N
D11 0.03000000 sec R . Oy NH O OTBS
TDO 1 \ {] -,ﬁt!
£ /
_ {
NN _
Cbz

SFO1 75.4756731 MHz
HANNEL f£2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO02 300.1312005 MHz
ST 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" ool j 1.4 K” Johok) J\“ .
w
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sample name:4-323-3
solvent:CDC13
Bruker 300M
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EXPNO 1
PROCNO 1
Date_ 20101204
Time 0.06
INSTRUM spect - (o]
PROBHD 5 mm PADUL 13C o
PULPROG 2930 Y \hFIL‘
™ 65536 R .,
SOLVENT cDC13 [ 1;\,9TE§I o
NS 8 N
- 1
DS 0 ./\fT O'Bu
SWH 5995.204 Hz 0, NH O
FIDRES 0.091480 Hz oy OTBS
A0 5.4657526 sec e
RG 181 NN
DW 83.400 usec HO =0
DE 6.00 usec "j
TE 295.7 K ~~ WH
D1 1.00000000 sec \ o=
TDO 1 \
/.
== CHANNEL fl ======== CbzHN
NUC1 1H
Pl 14.00 usec
PL1 0.00 dB
PL1W 8.31434441 W
SFO1 300.1322510 MHz
ST 32768
SF 300.1300038 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 | / H A §
| l
NN AN \_IJ\NJM/\/—L\A/ \/\\_____/\/ Y,
T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
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sample name: 4-374-2
solvent: CDC13
Bruker 300M

EXPNO
PROCNO 1
Date 20110116
Time 17.02 N oy, 0
INSTRUM spect /J 1 2
PROBHD 5 mm PADUL 13C VESOg ~ NN ~O'Bu
PULPROG 2gdc30 N
™ 32768 E’*\' ;, Disohe 0 ~OTBS
SOLVENT cpcl3 P
NS 6475 et
DS 0 N
SWH 18115.941 Hz HOo, =0
FIDRES 0.552855 Hz 2
20 0.9044468 sec
RG 812.7
DW 27.600 usec
DE 6.00 usec CbhzHN
TE 294.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 ===
13C
9.90 usec
-1.10 dB
38.18405151 W
75.4756731 MHz
== CHANNEL f2 ===
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0 l
PC 1.40 L J
oy  — " W Aok W

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

Avance 500, Bruker, A&T Center SZPKU
ample name:dipeptide 2; Solvent:CDC1
Spectrum:stanard

N~ O0OWVWMMEWHOMMEOTOOAN O AT HOAOAMLO OO OO 0O WOWO O N

O MNMOCTTOLONANANNON MO~ O HOM~ONOOW™ O M~ OWn <

MMM OMOMOANNNNNNNNAHAOMAOWMOIMSI~I=I 00000 OO O OO

00NN MMM A
' )

B R T e e V=

1.812

1.810
—0.888

~_-0.050
=~-0.036

NAME dipeptide 2 O
EXPNO 1
PROCNO 1 MGO\ HN 4‘,
F2 - Acquisition Parameters Pis - NHCbz
Date_ 20080708 D-" -
Time 10.19
INSTRUM AVS500
PROBHD 5 mm PABBO BB- Ph O I BS
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 45.3
DW 50.000 usec
DE 6.00 usec
TE 297.2 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl =
1H
8.70 usec
-2.00 dB
500.1337510 MHz
F2 - Processing parameters
SI 32768
SF 500.1300000 MHz
WDW EM /\‘}L
SSB 0 k ﬂ J
e 0.30 5z A A AN JU L
GB 0
PC 1.00
f T T T T T T T T T T T
10 9 8 7 6 4 3 2 1 0 ppm
— |00 [ | o ~| o N ™M N [ee} o o o~
Q|0 N[ o oo > [eel eV < N [ee} e
(=] [sp] (@] [e)] [ee) oo [e)) O o — o —
M N|IO o AN [ o — < N N (o)) o
13C Avance 500, bruker,szpku
sample:dipeptide, solvent:CDC13
n ™ N M~ ANWOWLWD A O
Current Data Parameters .. . ot s e e e e N oA o [eg) o o~
NAME dipeptide — N O H O O O © ™~ ™~ . e e e o . . . .
EXPNO > ~ o~ 0 MM NNNNNN O O MmN ~ ™ n [Te}
PROCNO 1 — — e R e e R s s B NI\ R ToNToNTo) 0 ™M ~N — !
F2 - Acquisition Parameters \\/ ‘ k\\55§:\:§§ﬁéé;ﬁﬁ//) ‘ \ \\.// ‘ ‘ ‘ ‘
Date_ 20080706
Time 14.12
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG zgdc30 O
TD 32768
SOLVENT D20 MeO HN 'é\(
NS 318 \
s 0 r— NHCbz
SWH 31446.541 Hz s -
FIDRES 0.959672 Hz (8]
AQ 0.5210771 sec
%6 128 Ph OTBS
DW 15.900 usec
DE 6.00 usec
TE 297.5 K
D1 2.00000000 sec
dil 0.03000000 sec
TDO 1
== CHANNEL f1 =
13C
7.00 usec
0.00 dB
125.7709936 MHz
== CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -2.00 dB
PL12 17.50 dB
SFO2 500.1320005 MHz
F2 - Processing parameters
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
——— IRTRPP— WLM ! WP . SU— "
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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sample name:1-55-p
solvent:CDC1l

3
© ™M N WD
< O 0 o
~©no

NAME 1-55-p
EXPNO 1
PROCNO 1
Date 20080703
Time 14.54
INSTRUM spect 0 O NHCbz
PROBHD 5 mm PADUL 13C MeO HN—X 4 7
PULPROG 2930 ) NH —
D 65536 > \
SOLVENT cpci3 o 7 €
NS 8 Ph —QOTBS
DS 0
SWH 5995.204 Hz
FIDRES 0.091480 Hz
AQ 5.4657526 sec
RG 101.6
DW 83.400 usec
DE 6.00 usec
TE 295.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.00 usec
PL1 0.00 dB
SFO1 300.1322510 MHz
ST 32768
SF 300.1300038 MHz
WDW EM
i 0 mJUuu\_
ig 0.32 Hz ﬂL,/J /Ag/‘
PC 1.00
[ I I I I I I I I I I I
10 9 8 7 6 5 4 3 2 1 0 ppm
[0 [—] <] oo o[ |m|r~ | oll—|o o~ oV | |ov e} s}
N |O | M| O (O [+ | [+ OO [ee] 0O [OY 19} [eo}
AN ||~ N[O |O O ollo|o o M| [N o~ o
AN | [N [N O H|O || || N ON| | [I9} e}
—
1-55-p
CDC13
N~ © ™ N—=HNOMNHNO O
o e e . L S T S I ] — O A~ 10O 40OV OoOr-oOoom < W0
N O © © WO O O WO O O ~ e s .
0~~~ [fe] MMNANNNNNN SO ONN —[>MWOWT M [FolTo)
— — R B B B s B B B | O VOO MM NNNAN A [
e N2 T NN AN ANV
EXPNO 2
PROCNO 1
Date 20080703
Time 15.03
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
0 I O O NHCbz
SOLVENT cDpC13 MeQ  HN >—‘
NS 740 ZFAJ NH 244<
DS 0 o A
SWH 18115.941 Hz
FIDRES 0.552855 Hz Ph OTBS
AQ 0.9044468 sec
RG 1149.4
DW 27.600 usec
DE 6.00 usec
TE 295.7 K
D1 1.00000000 sec
di1l 0.03000000 sec
TDO 1
======== CHANNEL f2 ==
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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sample name:4-325
solvent:CDC13
Bruker 300M

—

OO O AT O AHOMAOANOW AHONTT AL NOOILI-WWOHNOMOILFI=TMOOAT~TOMO-VOVOTFOHOMONOO W HO
NN AL HO-O0OANOANNOMDDONOMNOANSTTF HODNDOTOOLT HOODMOOATNO OISO OO OO
SO NNANNAAATIONOANNOOIDNDNOVO>-VOOOWWLSLTNOMOANNSTTTANNNNOOONOO OOEOOWOEOWES O -
N =]
T DY ONNOON0NOMNOMOMOMNOMMONONNNAAAAAAAAA O OO OOOO O OO o o |
)

NAME 4-325
EXPNO 1 BocHN
PROCNO 1 0
Date 20101130 ~F
Time 20.01 | A
INSTRUM spect NTN LoTBS
PROBHD 5 mm PADUL 13C 4
PULPROG 2g30 . 7
TD 65536 03 NN
SOLVENT CDC13 N,
NS 3 /3 OTBS
DS 0
SWH 5995.204 Hz
FIDRES 0.091480 Hz
AQ 5.4657526 sec
RG 35.9
DW 83.400 usec
DE 6.00 usec
TE 296.5 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
14.00 usec
0.00 dB
8.31434441 W
300.1322510 MHz
32768
300.1300038 MHz
EM
o b !
030 "= J Sl A \/

GDE U
PC 1.00
[ I I I I I I I I I I I
10 9 8 7 6 5 4 3 1 0 ppm
Nediisy OO H[O[O N[O [ ||| |M || |O W |~ [~ |oo < [~ [~ [ [V | O [ [0 |™M
[Toli[e)} MO~ DD [N [N O [ [ |O|O [~ | |0 | OO |LO[O 00 [N [O) O[O [+ [\O|D
o || o ||lo|oovfo|-H|N|on|[vlo|m|d|—|o||[H oo~ |o|w|w|m|N|w ||~ o
[@}]INe) OO ||| [ [N N|N|[H|H[O|[M|O|N|O|N[O|[O[MN|O|M [N [N~
— |
sample name: 4-325
solvent: CDC13
Bruker 300M
NAME 4-325 O W 0 W N O <
EXPNO 2 Coe e e e e e e MOWWANMMOOANMO ML T NMM NSO
PROCNO 1 M N O W N ~ O 0 W L T T S
Date 20101130 0N ™M N NN DM M ANOANNODOWOWINHMANHAOMANNNODL) L LWL TN O 0
Time 20.10 o — 0 OVLOVOVWOLWOWWOWOLWOL FTITITITONONONNNNNN A A
T Y N e ey
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
™D 32768
SOLVENT cpcl3
NS 587 BOCHﬁ
DS 0
SWH 18115.941 Hz L‘n;ﬁﬁj
FIDRES 0.552855 Hz I
AQ 0.9044468 sec NT N\
RG 812.7 \ ,'OTBS
DW 27.600 usec —
DE 6.00 usec _ ‘.,
TE 297.5 K O'_‘/\
Dl 1.00000000 sec N
D11 0.03000000 sec 2OTBS
TDO 1 ~/
O:_\ “
0o NH
/i B /
MaO HNf-{ F S /
N/ _ .
SFOL 75.4756731 MHz /?f NH N\
o] /
HANNEL f2 A
CPDPRG2 waltzl6 Ph )}
NUC2 1H TBSO
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
, . - L I Hll ‘ ﬂ NI .
h ek o # Bkl i U
I I I I I I I I I I I I
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Avance 500, Bruker, SZPKU
sample:4-381-stm, solvent:CDC13
spectrum:jyliu

O <

O HOOATMWOWANO AFOL HHOOILTANANTOLTTANLT AT NNOODNITDNTNANTLTOL ADATNNTOONMNOO OO O~

HOOTMNMANAFTONTOOOWLMNMOUTNOVO AADNDOH>TOLTATONHNVDOILFNOOOLTNHNANLTNHOONDOTNOON
MO ANNNANNNAAAT T OO LI ITTNNNNAODOODODODODOINIHIAANIHIANWMOOWOOO>-MMCA10000 O -

T T Y e Y =)

|l el o~ A A A A A A A A AT OO O OO ODODODODODODODODODODOOOOOOOOO | |

NAME 4-381-stm
EXPNO 1
PROCNO 1
Date_ 20110122
Time 6.48
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 32768
SOLVENT CDC13
NS 64
DS 0
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 228.1
DW 48.400 usec
DE 6.00 usec
TE 300.5 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
10.00 usec
-0.79 dB
25.30924988 W
500.1330885 MHz
32768
500.1300092 MHz

EM

0 MMXAA_A
0.30 H

o AN

PC 1.00
T T T T T T T
9 8 6 1 0 ppm
NN || || O — — |00
[ [ |O 0O [LO N oM
— N[O [N~ [ee] O
NN [N || o o =
N
Avance 500, Bruker, SZPKU
sample:4-290-undecapeptide, solvent:CDC13
spectrum:Jjyliu
M wOAN OO O o r~
e e e e DO TN NT A O OMWOWOAATTF NNV OTT AN A OO ANIDNITNHONNO MO + v v >0 O~
OYOVYO) OO QO LD ¢ o o o o o o o o & o & & & e 4 4 e e e e e e e e e e 4 e e e e e e e e e e e NN H A~ WO o e e e
MANANANANNONOOWMHOODTOVOMMHOANCETTNHDIOOOWLWOOWLSTMOHOMMHOANHOOOOVOOS <A A0 o o~ < W0 W0 w0
AA A A A AT OO OO IITTOOOOANANANNNNNNNNNANNANANAAAAAAAAAAAAO T A | | ] | |
NN o

NAME 4-290-undecapeptide

EXPNO 2

PROCNO 1

Date 20101128

Time 14.54

INSTRUM AV500

PROBHD 5 mm PABBO BB-

PULPROG zgdc30

TD 32768

SOLVENT CDC13

NS 47283

DS 0

SWH 31446.541 Hz

FIDRES 0.959672 Hz

AQ 0.5210771 sec

RG 1149.4

DW 15.900 usec

DE 6.00 usec

TE 303.8 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 13C

Pl 10.00 usec

PL1 3.00 dB

PL1W 58.41413879 W

SFO1 125.7709936 MHz
CHANNEL £2

CPDPRG2 waltzlé

NUC2 1H

PCPD2 80.00 usec

PL2 -0.79 dB

PL12 17.27 dB

PL2W 25.30924988 W

PL12W 0.39562091 W

SFO2 500.1320005 MHz

ST 32768

SF 125.7577890 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

P 1.40

160 140 120 100 80 60 40 20 0

S65



NAME

EXPNO

PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

TD

SOLVENT

NS
DS

SWH
FIDRES

AQ
RG
DW
DE

4-TM-L-5-DMSO

5 mm PABBO BB-

CHANNEL f1

Avance 500, Bruker, SZPKU
sample:4-TM-L-5-DMSO, solvent:DMSO

spectrum:jyliu

1

1
20110403
15.58
AV500

zg30
32768
DMSO

128

0
10330.578
0.315264
1.5860696
256
48.400
6.00
301.7
1.00000000
1

usec
dB
w
MHz

-0.79
25.30924988
500.1330885

32768
500.1299876

EM
0

0.30 Hz
0

i N

la, 9-(R)-scytonemin A

MHz

1.00

AJ\\_J\A/‘AAVAJNAJ\\JJ EAJU

172.417

T T T—————————

172.168
172.068
172.007

171.429
171.285
171.014

o -
-
w -

0.668
1.009
0.764
0.586
0.778
1.602
1.556
10.021
2.151
1.741
3.144
2.115
3.074
3.046
9.026
4.894
1.355
1.232
1.880

TM-L-1

169.953
169.275
169.102
168.559
166.681
139.814
138.008
129.409
129.047
128.165
128.017
126.264
125.723
75.622
72.943
71.367
71.187
71.036
70.900
67.059
65.581
61.460
57.615
55.080
54.247
50.743
50.500
48.238
47.877
46.286
43.676
42.333
41.772
41.099
37.091
36.642
36.474
34.290
32.062
30.159
24.405
23.471

N
—

2.099
2.139
6.996
9.087
6.644
6.079
3.000
8.998
3.355

20.717
20.638
19.582
18.496
18.301
17.051
11.380
10.562

N

e

NAME TM-L-1
EXPNO 2 -~ o « o
PROCNO 1 M a4 o o
Date_ 20110415 ‘_: ‘_; ‘_: O'
Time 11.50
INSTRUM spect conee
PROBHD 5 mm CP2 1H-31 ‘ ’ ‘ ‘
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 68649
DS 4 1C9
SWH 32051.281 Hz
FIDRES 0.489064 Hz
AQ 1.0224116 sec | |
RG 203
DW 15.600 usec
DE 18.00 usec
TE 298.0 K
D1 3.00000000 sec
D11 0.03000000 sec
==== CHANNEL fl ======== T T
NUC1 13C 71.5 71.0 ppm
Pl 11.40 usec = >
SI 65536 \ 4 HO
SF 150.9028658 MHz
WDW EM i
SSB 0 - -
s o) 1a, 9-(R)-scytonemin A
GB 0
PC 1.40
u”[ JJ J el Ull.h | ” A
T T I I T T T T T I T T T T T I T T T T I
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Avance 500, Bruker, SZPKU
sample:1-143-z3f

user:jyliu
solvent: C

NAME 1-143
EXPNO 1
PROCNO 1
Date_ 20100527
Time 7.12 2
INSTRUM AV500 e < -OPME
PROBHD 5 mm PABBO BB- o~
PULPROG 2930 PR ™7 OH
TD 32768
SOLVENT CDC13 OTBS
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 90.5
DW 48.400 usec
DE 6.00 usec
TE 304.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300207 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
AR ll A A\J L

3B 5 E5cE B3 g B2 B B
@ |o Slo| |[olo|e|e 1] =] oo - ©
~l IS i [y oy P ) P B P <|< @ 0
Avance 500, Bruker, SZPKU
sample: 1-143-z3f
spectrum:jyliu
o aNmwoamnmo o solvent: CDC13
e} N < O W A< — — O QO < M (o)} O o o ™M -~ ~ o
NAME 1-143 ™ W~ 0NOST O MM HoOomMmm &~ ~ ~ o o —
EXPNO 2 . L . oW OOV N ~N < (s2] o~ — o N
PROCNO 1 (o)} ~ O o Oy WO ™ .. e e . . . . .. . LI
Date 20100527 e} MM ANNNN — ™M= O < N [fe} [T9} ~ o [ee] < w0
Time 7.18 — Lo B B B B B | — 0 © ~ 0 w0 o fe} < ™ Qe — | I
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
™ 32768
SOLVENT CDC13
NS 326
DS 0
SWH 31446.541 Hz
FIDRES 0.959672 Hz . /xT/“\H/OPNB
a0 0.5210771 sec =Y =
RG 4096 Ph”” OH
DW 15.900 usec '
DE 6.00 usec OTBS
TE 305.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
13C
10.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7709936 MHz
= = CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577877 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 ‘ ‘ ‘
il | | .

\ \ \ \ \ \ \ \ \ \ \ \
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 ppm
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Avance 500, Bruker,
sample:1-147-z3f
user:jyliu

SZPKU

solvent: CDC13
EXPNO 1 O MO~V OIL-O TTNOONOTONNOONAATTANNAOMANAOO 0L OO W~
PROCNO 1 NNN—ATAA 10O NTOEETOVOOOOOVOVOVVVNOEEEEEEEEOOTTMMM®O
Date 20100605 l\l\l\l\l\l\l\l\ww MWMMMMMMMMMMMMMMNNNNN-—<|—<|—<r||—<|—<\—||—<|—||—¢|—<o
rime 12,37 TR\ T == [ \e=—
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 8
OPMB
DS 0 Pﬁ/“xv/“xf
SWH 10330.578 Hz oTes OH
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 32
DW 48.400 usec
DE 6.00 usec
TE 303.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
ST 32768
SF 500.1300207 MHz
WDW EM
SSB 0 LM |
LB 0.30 Hz N kl
GB 0
pC 100
[+ I [T I I I I I I I I I
10 9 8 7 6 5 3 2 1 0 ppm
~ (w0 o M |N|O | o~ ~ — N |~
<D ||CO —~ ~|<|oo |0 O N o [} — [l
o[ |~ o~ o|n|o|N O <| | o~ |
< O || N ~N < — | N O o N |M
—
Avance 500, Bruker, SZPKU
sample: 1-147-z3f
spectrum:jyliu
NAME 1-147 ™ v H~coo oSolvent: CDCL3
EXPNO 2 . . - RN ~ O N o o~ cavwoT ONO ~ o
PROCNO 1 [e)) oo ™M o e e . . . « e e .« .
Pate 20100605 o MO NNNN ™M N — ® 0 N~ O 0 © < <
Time 12.41 — R B B e B B B | o~~~ [Te} OO NN NN A [
INSTRUM AV500
e | \ N N AN T vV
PULPROG zgdc30
TD 32768
SOLVENT cpcl3
NS 271
DS 0
SWH 31446.541 Hz
OPMB
FIDRES 0.959672 H ~ ~
20 05210771 sec P T
RG 4096 %)
DW 15.900 usec oras sl
DE 6.00 usec
TE 303.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577943 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" L LI 1 | Akl
I I I I I I I I I I I 1
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Avance 500, Bruker, SZPKU
sample:1-153-z3jf
user:jyliu
os eilssan to: . nCBGA 3

NAME 1-153
EXPNO 1
PROCNO 1
Date_ 20100609
Time 5.59
INSTRUM AV500
PROBHD 5 mm PABBO BB- e A OPMB
PULPROG 2930 Ph
TD 32768 OTBS OBn
SOLVENT CDC13
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 64
DW 48.400 usec
DE 6.00 usec
TE 305.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
ST 32768
SF 500.1300262 MHz J \ J LL)‘ J
WD EM i A \ L
SSB 0
LB T O304 T T T T T T T T T
GB 0
PC 10 ROO 8 7 6 5 4 3 2 1 0 ppm
N | [ M o= o [ee] N < 19 o~
oo O O (o) [e] (o)} —~ o [Te} — O |-
||| oo O |N o o o < oo
O|N| | NN — | [N N N ~ [e) [seX[se]
—
Avance 500, Bruker, SZPKU
sample: 1-153-z3f
spectrum:jyliu
solvent: CDC13
NAME 1-153 N < HOMSANM A>T O
EXPNO 2 N L R B ™M O W N o O NV OO - O
PROCNO 1 )] AN ONDNWOWIMNS ™S WOM . . . . .. . . .o
Dat 20100609 19 MM OMANNNNNNN A O ™MmAN O n A A S L S U TO I e o) <
Timg’ e o — oA A A ~~~~ o [Te} < MMM NN A [
S NN TNV T v
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
D 32768
SOLVENT cpcl3
NS 403
SVS\IH 31446.542 Hz e e _~._-OPMB
FIDRES 0.959672 Hz Ph™ Y T
AQ 0.5210771 sec =
RG 4096 oTBS OBn
DW 15.900 usec
DE 6.00 usec
TE 306.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
PLIW 58.41413879 W
SFO1 125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
ST 32768
SF 125.7577885 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I I
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Avance 500, Bruker, SZPKU

sample:1-156-z3f
user:jyliu

solvent:

CDC13

INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 32768
SOLVENT CDC13
NS 8
DS 0 ph"”«‘*«’“ﬂ“*fm“ O
SWH 10330.578 Hz =
OBn
FIDRES 0.315264 Hz ores
AQ 1.5860696 sec
RG 64
DW 48.400 usec
DE 6.00 usec
TE 303.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
ST 32768
SF 500.1300262 MHz
WDW EM
SSB 0
LB 0.30 Hz NI ﬁ :
GB 0 qu.AQJ
PC 1.00
T T T T T T T T
10 9 8 7 6 5 4 2 1 0 ppm
o |~ O|N [@] Nel[e)] (o)) N — 0 | AN | AN o oo
AN |O O|N O [N | O O ~ N |M | — |
N[N (@] (o] N[O |H|O — o — | N o oY |co
@ |M | O || N — N[N O [e)) N[N
Avance 500, Bruker, SZPKU
sample: 1-156-z3jf
spectrum:jyliu
NAME 1-156 mo~<wHo~o solvent: CDCL3
EXPNO 2 ot e e e e < O O ~ O OwWwWoHOO A ~ @
PROCNO 1 O 00 OY 0 O [~ [~ WO o e e . . e e e e e .«
b RRRR 2R 8 IR8R04RS Ty
Time 11.14
500
S e i NN RV VNIV Y/ %
PULPROG zgdc30
™D 32768
SOLVENT CDC13
NS 503
DS 0
SWH 31446.541 Hz ot
FIDRES 0.959672 H A . M
B0 0.5210771 sec PR T \‘T/\V
RG 3251 =
DW 15.900 usec OTBS OBn
DE 6.00 usec
TE 304.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
ST 32768
SF 125.7577877 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Avance 500, Bruker, SZPKU

sample:1-160-zjf
user:jyliu
solvent:

CDC13

O
HOOWLLTNONAO MO ANMOMMN ATMHOOWOWOLITNMANANATODOMNMANAANT - OILTOTANNAOSTOTMANONOON
MO ANNNANNAAAATNMMOOOODODLLLT A A A A A AOVOTNDDODONDDOOOOW LTI FTANNNNNNO o
NAME //
EXPNO 1
PROCNO 1
Date_ 20100622
Time 12.37
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG zg30 COOEt
D 32768 Ph™ 7 e T e
;CS)LVENT CDclg OTBS OBn
DS 0
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 90.5
DW 48.400 usec
DE 6.00 usec
TE 304.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
ST 32768
SF 500.1300262 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 l M
T T T T T T T T T T
10 9 7 6 5 4 3 2 1 0 ppm
0| (O o N e} o ~| [ (o1l [e)] [eel eV [e)] o w|O
~|o [~ o ~ e} @ N [ [N N~ |0 < (@] [e0)
OO [ o [e)} o — o o (o1l [e)] oMo o oo
<M — o N N | | [ N[O oy ™M
Avance 500, Bruker, SZPKU
sample: 1-160-z3f
spectrum:jyliu
solvent: CDC13
NAME 1-160 — WO W NSO
EXPNO 2 . o nw 0 ~ ONO ™~ O ®O o~
PROCNO 1 [Ce) feo o Nc oMl il i To W e») “ e e . . o e e o e e o .
Date 20100622 ) M AN ANNNNNN @ M O [e)) ™M O N WA~ < w0
N — — R B B B B B B B | ~ -~ [Te} T O MM NN A [
Time 12.42
| NN SN R [NV vV
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
TD 32768
SOLVENT cpcl3
NS 1002
DS 0
SWH 31446.541 Hz
FIDRES 0.959672 Hz PR ST TN TN — ~COOEt
AQ 0.5210771 sec Z
RG 3251
DW 15.900 usec OoTBS OBn
DE 6.00 usec
TE 305.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1l =
13C
10.00 usec
3.00 dB
58.41413879 W
125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7578174 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
“ " | " n |
W ey riogo bt . sesbuenrply
I I I I I I I I I I
200 180 140 120 100 80 60 40 20 0 ppm
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Avance 500, Bruker, SZPKU
sample:1-169-z3jf

user:jyliu solvent: CDC13
O T OONTOOOITNHDODDOOLNAATT NO AN WO MOWOW WO N
OO DNOTINAITANHODOXO>T OIS ANOOTOANANTOTONSWO ST
OO A AT OON OO ANNDO O
LUOULWOWOWOWOWOSIPFIFTTOONDONNNNNNNNNNAAAAAAAAAA

1.430
1.413
1.403
0.847

-0.046
-0.178

R NN %

NAME 1-169
EXPNO 1
PROCNO 1
Date 20100630
Time 14.33
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768 F’h/\\/ﬁ /\\j/«‘\ou
SOLVENT CDC13 2
NS 8 OoTBS OBn
DS 0
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 35.9
DW 48.400 usec
DE 6.00 usec
TE 303.4 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
10.00 usec
-0.79 dB
25.30924988 W
500.1330885 MHz
32768
500.1300262 MHz
EM
0
0.30 Hz
0
1.00 L I N, fan L u«k QU
I I I I I I I I I I I
10 9 8 7 6 5 3 2 1 0 ppm
© [~|m o~ ©| |o] oo © ~|{—=[m] [H[o]|s]oo ™~ < o
olo|o oo Al oo [o — ||| [o|o|o|m o M|
olo|o oo ol [of|o o o|lo|lo| |o|=|o|x~ o oo
< || | o | o — Al Jolol—Hn © [SM{aN]
Avance 500, Bruker, SZPKU
sample: 1-169-z3f
spectrum:jyliu
solvent: CDC13
NAME 1-169 MW O~ ™M 00O
EXPNO 2 ™M~ oM o~ O O—HO O N ~
OV 00 O O O O O [~ ~ O o e e . . o e e P .«
PROCNO 1 MMOONONNNNN NN © ™ — © < SN N © < <
Date 20100630 LR B B B B B B B B 0~~~ [Te} < MO MMM NN A (I
Time 14.39
~SSS\E Y AR v
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
TD 32768
SOLVENT CDC13
NS 327
Ds 0 TN —
SWH 31446.541 Hz Ph ¥ = OH
FIDRES 0.959672 Hz
a0 0.5210771 sec OTBS OBn
RG 3251
DW 15.900 usec
DE 6.00 usec
TE 304.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
NUC1
Pl
PL1
PL1W 58.41413879 W
SFO1 125.7709936 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577909 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
[ A .
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Avance 500, Bruker, SZPKU

sample:1-170-z3f
user:jyliu solvent:

CDC13

M AAONOCT~VOVOIOMMOHOANANTOLTNOANNODOWAOOATLTOANNAAODODNIDNVOADNOTNOONNMMANMNMANHODOOHMOO
MMM MOANNANNNANNNNAATAAAOOLLTITOOONOON A" 410000~ VWWOWLOWNOOETTWOW PP HTFTNO « v
SN ST ONNNNNNNNMNONMNNNNNNNAAAAAA A A A A A A A O <? C? <F
NAME 1-170 \ \//
EXPNO 1
PROCNO 1
Date_ 20100709
Time 17.51
INSTRUM AV500 s . o~
PROBHD 5 mm PABBO BB- Ph 'T/\\'/K‘ } 7 OH
PULPROG zg30 OTBS OBn (@)
TD 32768
SOLVENT CDC13
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 161.3
DW 48.400 usec
DE 6.00 usec
TE 304.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
ST 32768
SF 500.1300262 MHz
WDW EM
SSB 0
LB 0.30 Hz ﬂt j“L JJ
s o0 VIV W P S
T | oo I TTTTTT I T [rorerT I I T
10 9 8 7 6 5 4 3 2 1 0 ppm
~ N N o [O|O| |~ < e} L (oo || N AN O
O ~N onN|O| O N N| [H[[O|[© < o~
~ o o ojoo|o] o o | O[O [Te} [eed (o))
~[m — A ] o~ ol [~ o (SN eV
Avance 500, Bruker, SZPKU
sample: 1-170-z3jf
spectrum:jyliu
NAME 1-170 NN~ NO @ solvent: CDC13
EXPNO 2 o m N o © — O~ o N A O ®
PROCNO 1 o) 00 O) 00 00 OO [~ WO P e . . e e e e N
Date 20100710 MO ANNNNNN ™ - O 0 M < O ™M W o < <
6155 e A A L
T NN YA R VA N %
PULPROG zgdc30
™D 32768
SOLVENT cpcl3
NS 1079
DS 0
SWH 31446.541 Hz
FIDRES 0.959672 Hz
AQ 0.5210771 sec
RG 3251 ; . . .
W 15.900 usec PR T “']"/ "‘*\//H“OH
DE 6.00 usec =
b 1048 K OTBS OoBn O
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl =
13C
10.00 usec
3.00 dB
58.41413879 W
125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
ST 32768
SF 125.7577848 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
B — i jmh L N S oY HL .
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Avance 500, Bruker, SZPKU
sample:1-179-zjf
85 ¥ 5881V RnL 10 (RS S

IO MOONNNNNAAAAAAA A A A A A A A A AAAO

7.226
7.180
7.166
146
130
596
574

7.241
7.232

PROCNO 1
Date_ 20100806
Time 22.02
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768 —~ —~
SOLVENT cDC13 Ph™ > S
NS 8 = N
DS 0 OTBS OBn Nj
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 161.3
DW 48.400 usec
DE 6.00 usec
TE 302.4 K
D1 1.00000000 sec
TDO 1
==== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300262 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0 vx\L4>4J
PC 1.00
) . U S
I I I I I I I I I I
10 9 8 7 6 5 4 3 2 1 0 ppm
ov|ey olm ™~ [ov|oy |0 v [ofo~|m]o [~ — oy
™| o N[O m|Oo M ||| |M || [ <'|CO
n|o oo OO (N oo DO |H|N|O || [N (e} [e))
~|M [ < N[ O|lHM|N|N|O] [O AN AN
Avance 500, Bruker, SZPKU
sample: 1-179-z3f
spectrum:jyliu
NAME 1-179 NN~ NO® solvent: CDCL3
EXPNO 2 o0 WOWN—HN O HOo O O W ~ o
PROCNO 1 O 00 O) 00 00 OO [~ © e e e e e N . P .«
Pate 20100807 MO NNNNNN O A A < ~OST N O <« <
. — R e B B B e e B | ~Sr~r~ 00 < N oM N N [
Time 13.09
NN NV VAN %
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
TD 32768
SOLVENT cpCcl3
NS 1004
DS 0
SWH 31446.541 Hz
FIDRES 0.959672 Hz
20 0.5210771 sec OH
RG 3251 H
DW 15.900 usec P S TN ’-)\”Y‘/\'/Oll
DE 6.00 usec = =
TE 304.2 K OoTBS OBn Nj
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 =
13C
10.00 usec
3.00 dB
58.41413879 W
125.7709936 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577867 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
ki sl g oo T ———— e i
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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7.377
7.349
7.333
7.317
7.312

[f9)
o
o
~

7.289
7.283
7.278
7.270
7.258

7.226

—
N
N
~

7.202
7.190
7.185
7.163

4.626
4.589
4.570
4.561

sample name:4-322

solvent:CDC13
Bruker 300M

NANDODONDNDHLND WO AMNNOOOOWOWI™NLWO
HDANOWOIOMMOAOAOWOLW IO OO WL MAN
DTN AAAAO OO OO NN >~~~
LTI OOMONOONONONNNNN

4

1.876
1.845
1.625
1.555
1.486
1.446
1.429

NAME 4-322
EXPNO 1
PROCNO 1
Date 20101126
Time 11.56 OH H (o]
INSTRUM spect : |
PROBHD 5 mm PADUL 13C Ph T 3 N O'Bu
PULPROG 2g30 A N
D 65536 OTBS  OBn N; © oTBS
SOLVENT CcDCl3
NS 8
DS 0
SWH 5995.204 Hz
FIDRES 0.091480 Hz
AQ 5.4657526 sec
RG 71.8
DW 83.400 usec
DE 6.00 usec
TE 296.5 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
14.00 usec
0.00 dB
8.31434441 W
300.1322510 MHz
32768
300.1300038 MHz
EM
O e k
0.30 Hz
—
L 0 LU | A
PC 1.00
[ I I I I I I I I I
10 9 8 7 5 4 3 2 1 0 ppm
O | O|O| oo ||~ o (o) o [e0] o~ O [ 1O
o || (O] | |0y o (o) N [I9) (52 [Tol[spl [en}
@ | O] || [N][[O o — [ee] [e0] (o)) Q0 |OY|OY
| N[ | M| [N|[O — N N ~ (o)) O N[N
— —
sample name: 4-322
solvent: CDC13
Bruker 300M
NAME 4-322 ™ — 0 WO < 0~ O
EXPNO 2 LI LI L S B ] e ToNTo ) IS o) BNe) DO NWOWOHWOMOO o O~ ™~
PROCNO 1 O™ NI~ OO O~ ~ O e e e e e e e e e e e e e e e e e e o e e e
Date 20101126 -~ o MM ANNNNNN N MNHMHOMO < N>~ oS wnwn o o 0 < S 0 W0
Time 12.16 — R B B B B e B B | [o ol e e AN T o) MO ANNNN A A | | I |
mre\/ NN VNV T NNV /2 N
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
™D 32768
SOLVENT cpcl3
NS 1047
DS 0
SWH 18115.941 Hz
FIDRES 0.552855 Hz
RO 0.9044468 sec OH le)
RG 812.7 - “ (/u
DW 27.600 usec - “~. AN . -
DE 6.00 usec Ph /\\!/\ el ‘T/ | \L O'BU
TE 296.7 K S N
D1 1.00000000 sec OT8S OBn Ny O QTBS
D11 0.03000000 sec
TDO 1
HANNEL f1
NUC1 13C
Pl 9.90 usec
PL1 -1.10 dB
PL1W 38.18405151 W
SFO1 75.4756731 MHz
CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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sample name:4-327
solvent:CDC13
Bruker 300M

— 0
CANDOOTONDOMNTASNONNOMNATAAINMOOOOOVWAOTATNOLTOSNOMHAON < IO
TN AON AT~ OVOMNOOEVOVOITDENATONNONO AFINNADOANDTD AN AT ONON
COUVLMMHANNNAAAADOON A0ODN I IFITNAOOONITWOMNONSEFTOODLO OO - -
OSSN0V IIIIIIIITIONONNNNAAAAAOO OO | |
NAME 4-327
EXPNO 1
PROCNO 1
Date_ 20101201
Time 11.51
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 5995.204 Hz Cbz
FIDRES 0.091480 Hz
AQ 5.4657526 sec
RG 64
DW 83.400 usec
DE 6.00 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
14.00 usec
0.00 dB
8.31434441 W
300.1322510 MHz
32768
300.1300038 MHz

ol J JJ\\/\»M/\L_,INKAL\J K/J

GB U
PC 1.00
[ I I I I I I I I I I
10 9 8 7 6 5 4 3 1 0 ppm
~ ~[|on Ne) f9} o~ [© M| |co|r~[|co]| oY o < oo} N e} < N n|O |0y
[e)) |||~ — (o) O N[ (O[T~ ] |0 Q0| |00 < [9)) ()} [a\] [ee] [eel[@}e)}
N || [e)} < N | Q| [D|WO ||| | — — Ne) (s2] < AN | N[O [N
o Emliiselisel o o N|O AN [ [N [ N — N — [eo] [sel[e)) oMM
— — —
sample name: 4-327
solvent: CDC13
Bruker 300M
NAME 4-327T NOYO WO oOoOMmMuULOWULC~VIYLITMOO WO
EXPNO 2 0t r e s e e e e e e e e e e e e e e s 0UINWVHLOMTPOILTONHNOONMHLODAL N OWWLO AN
PROCNO 1m('\|('\|cx)|\|_ﬁo'\m[\\00\o'\mm(x)m[\|\m . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Date 20101201l\[\l\kO\OLﬁmmmmN(\lNN(\]N(\]NNHWMHI\[\(")Q“—(O@LDMO'\I\[\LﬂwmmNHI\LﬁLﬂoowm
Time 1206H|—1|—|H|—|H|—1|—|H|—1H|—1|—|H|—1|—||—1|—|HOO[\l\[\kOkOKOLQLDLQW‘Wﬂ‘mmmmmmmmmNN(\lN(\lHH
e N NSRS e e
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
™D 32768
SOLVENT cpcl3
NS 2645
DS 0
SWH 18115.941 Hz
FIDRES 0.552855 Hz
AQ 0.9044468 sec
RG 812.7
DW 27.600 usec
DE 6.00 usec
TE 297.7 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 75.4756731 MHz
CHANNEL f£2

CPDPRG2 waltzl6

NUC2 1H

PCPD2 80.00 usec

PL2 0.00 dB

PL12 15.80 dB

PL2W 8.31434441 W

PL12W 0.21868952 W

SFO2 300.1312005 MHz

SI 32768

SF 75.4677566 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

: 3

200 180 160 140 120 100 80 60 40 20 0 ppm
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sample name:4-328
solvent:CDC13
Bruker 300M

(@
a0 O
O N

Nelite}

6.911
5.277
5.235
5.144
5.012
4.513
4.312
4.293
4.099
4.075
3.862
3.845
3.7717
3.745
3.633
2.684
2.661
2.640
2.616

NAME 4-328
EXPNO 1
PROCNO 1
Date 20101202 o~
Time 11.55 i ﬁ
INSTRUM spect
PROBHD 5 mm PADUL 13C L - 0'Bu
PULPROG 2930
™ 65536 G c ~OTBS
SOLVENT cDC13 | ijff o,
NS 8 = Al
DS ¢ NN
SWH 5995.204 Hz \
FIDRES 0.091480 Hz Cbz
AQ 5.4657526 sec
RG 64
DW 83.400 usec
DE 6.00 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
PL1W 8.31434441 W
SFO1 300.1322510 MHz
SI 32768
SF 300.1300038 MHz
WDW EM
SSB 0
LB 0.30 Hz A\J\_hggﬂﬁ \
GB © I
PC 1.00
[ I I I I I I I I I I
10 9 8 7 6 5 4 3 2 1 0 ppm
INIES D O |~|m ofjo] Al |~ ofl~| [n|o < |o|~ N=lix
N O N | < |\O || e} [ee] o no O[N] [ [ N|O ™M
o |~ o Nel o)) iTe} O[O [© o o [el[e) oo o~ O] |~ — OO
| (O | olo|o Af—|H] (o] o ||| || o~ |||~ |© M|
— — N
sample name: 4-328
solvent: CDC13
Bruker 300M
NAME 4-328 HONTONOA~ N MO N> - O
EXPNO 2 fe s e s e e e s s s e e e s 00T ONOOMOO LV ATONOT ATV AFOOS O 0N A
PROCNO 1 NHHCX)L()O\@\OKOG\@@I\I\I\LQ""""""'"""""""""
Date 20101202 OO MOMOMOOOANNNNNANNAODOOOONAHOOMHOMHODDHDOOMDODOTIFITMOMONHOLWLW— O W
Time 1201 AT A A A A A A A A A A A A A AO T TO0OO0OONLLIITTONONONONOOMONOANNNNNAAA
INSTRUM spect \\// \k\\ﬁﬂk\NV/ k\m\\k\\k\\x ///%//
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
™D 32768
SOLVENT cpel3
NS 2752 OBn
DS 0 CJTEE;H D
SWH 18115.941 Hz T8S0 1
FIDRES 0.552855 Hz ~
% 0.9044468 sec bl Al \[f o'Bu
RG 812.7 NH e}
DW 27.600 usec ;r “OTBS
DE 6.00 usec /,
TE 297.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 Cb?

PL1W 38.18405151 W
SFO1 75.4756731 MHz
CHANNEL f£2

CPDPRG2 waltzl6

NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO2 300.1312005 MHz
SI 32768

SF 75.4677566 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
eyt o _u,l,,f ;‘L s A | o J‘j quli wl,.u"‘ ronnis o

S77

60

40

20



7.642
7.570

e}
19
o

~

7.284
7.270
7.240
7.215
7.181
7.158
7.149

T

.

o
(o)}
N

[f9)

5.145
4.531
4.503

sample name:4-329
solvent:CDC13
Bruker 300M

TS S

MO ML ANADOETMOITIFTNODOANODNODONINNOMEMTNANO O
MO MM>0WAHOVOWNANONMOUOMHADNOL S HOM—HOWO
MAN A0 MN-OVOTITFITMNDOOOOONWNLW ST AN A
OO0 MONN MM NNNNNNNNNNN A A A A A A A A

NAME 4-329
EXPNO 1 O
PROCNO 1 OTES‘_|
Date 20101203 TBSO j
Time 13.06 “0O'Bu
INSTRUM spect
PROBHD 5 mm PADUL 13C e Ox NH O OTBS
PULPROG 2g30 L\ e,
TD 65536 e Vi
SOLVENT CDC13 A\
N
NS 8 .
DS 0 Cbz
SWH 5995.204 Hz
FIDRES 0.091480 Hz
AQ 5.4657526 sec
RG 64
DW 83.400 usec
DE 6.00 usec
TE 297.5 K
D1 1.00000000 sec
TDO 1
PL1W 8.31434441 W
SFO1 300.1322510 MHz
SI 32768
SF 300.1300038 MHz
WDW EM
SSB 0 M} \\&ﬁ
LB 0.30 Hz \ AN N L
GDE U
PC 1.00
[ I I I I I I I I I I
10 9 8 7 6 5 4 3 1 0 ppm
o [e)) N DO |M DO |© o |~ < MO N[O |0 | OO [N
[N < N O[O ||~ (00O |O o~ O o QO |~ |~ [ O] [sol[@] o)}
o — o [@][To]Nel (o)} Il Ne] [o)) oo N (@] A (el Il Bl Nel e O[O
N — N | N[O N[O AN | — O MO |O|w|© O [N
— — —
sample name: 4-329
solvent: CDC13
Bruker 300M
NAME 4-329 — 0 — M QOO MO ™~ < >
EXPNO 2 HONOWODNOWOW AN MMADAODMMONLOWNS OO O
PROCNO 1 MANNO DT OO L T T T Y
Date 20101203 S~~~ OO MMMNONNNNNNNN NOOAN-LOOUMIPLOHINDONMOOOM™T™~ N 0L LW N 0
Time 13.11 o o B B B B I B I B B e B B O~V LOVVOVUONIFIITITITOMONOMONMONONNNNAAA
we NN \\\\/% IS N (A
PROBHD 5 mm PADUL 13C
PULPROG zgdc30
™D 32768 o
SOLVENT cpcl3 1\ OTE%q Q
NS 2444 TBSO
DS 0 O Bu
SWH 18115.941 Hz A O
FIDRES 0.552855 Hz - \T/ X OTBS
AQ 0.9044468 sec [
RG 812.7 ~F
DW 27.600 usec <u;N
DE 6.00 usec
TE 298.1 K Cbz
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
PL1W 38.18405151 W
SFO1 75.4756731 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
- IL L ) Lo [— ’ A h A l M . ﬂl ] "
Wil h vy v Lol ahud L oo
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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sample name:4-331-2
solvent:CDC13
Bruker 300M

NAME 4-331-2
EXPNO 1
PROCNO 1
Date 20101205 3
Time 0.02 o ~
INSTRUM spect *ﬁ/ﬂ‘NHlmoc
PROBHD 5 mm PADUL 13C O
PULPROG 2930 o
D 65536 i
SOLVENT CcDCl3 0'Bu
NS 8 o
DS 0 ’ OTBS
SWH 5995.204 Hz ]
FIDRES 0.091480 Hz <:j
A0 5.4657526 sec b,
RG 256 Chz
DW 83.400 usec
DE 6.00 usec
TE 296.0 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
14.00 usec
0.00 dB
8.31434441 W
300.1322510 MHz
32768
300.1300038 MHz
EM
0 Jﬂ
0.38 iz J (SN s L\J\‘N_J’VA«A&/XA_A/\\_____*/AM_._AM_/L/ VAL A
1.00
[ I I I I I I I I I
10 9 7 6 5 4 3 2 1 0 ppm
[N WO (W0 [N o (@] (o] (e} || || | ol [ o N |O|0 |0 (M| | 0[O0
o[ ||—|oo|co 0| [N e[~ |wn o< O|loo| | ao|o|o|on|| [ov|o|m
N[O [N o o~ (O M [ [N O~ [0 | [ N ON[M|WO|©O N[O —|O|O
N[O — O [ O[O | AN [ N OIN|M [V [O | [\W© Nelieallen]
— o~
sample name:4-331-3
solvent: CDC13
Bruker 300M
O MM~ O~ AN N O ™M O 0 —
—H LT MM A OO ~ 0w o
OO T TOM N AN NN
L e e B B B e B B B B | o
NAME 4-331-3
EXPNO 2
PROCNO 1
Date 20101205 =
Time 0.45 :
INSTRUM spect O.;
PROBHD 5 mm PADUL 13C NHFmoc
PULPROG 2gdc30 ~ O
™D 32768 .
SOLVENT CDC13 /|/ \l QTF%" C?
NS 14639 1 |
i 0 TBSO — _N 0'8u
SWH 18115.941 Hz : |
FIDRES 0.552855 Hz NH O \
aQ 0.9044468 sec = “OTBS
RG 812.7 U -,
DW 27.600 usec - S T
DE 6.00 usec ~F {
TE 296.1 K N
D1 1.00000000 sec P
D11 0.03000000 sec Chz
TDO 1
Pl 9.90 usec
PL1 -1.10 dB
PL1W 38.18405151 W
SFO1 75.4756731 MHz
CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 J l ll
[ | ] J) L I i J
I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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sample name:4-332
solvent:CDC13
Bruker 300M

OO IO N O
N O 0O
MO ANNNNAAAAD
[ e O il Sl Sl )

NAME 4-332
EXPNO 1
PROCNO 1
Date_ 20101206
Time 22.02
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 5995.204 Hz
FIDRES 0.091480 Hz
AQ 5.4657526 sec
RG 71.8
DW 83.400 usec
DE 6.00 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
1H
14.00 usec
0.00 dB
8.31434441 W
300.1322510 MHz
32768
300.1300038 MHz
EM
0 \J\ﬁkﬁ\f h h] J VM\“AHJL
0.30 Hz A o~ M N I A ijkh

GDE U
PC 1.00
[ I I I I I I I I I I I
10 9 8 7 6 5 4 3 2 1 0 ppm
ol |©flo © o<~ |l ||l |n o st [ V(s m[o|~]a] (||
[e)) | |O < <[00 [N MO0 [N || ol | AN [ <O [0 |O) O Neliio] (e}
o @ ||O o 0O o|nOn||Io o [ o~ QO (IO (OO [ —|O|O
— O o O N[ [H[O||"D AN [ N[ (o1 [sal[e)][e)] [e) ] (Ne} Nel ool e}
— —
sample name:4-332
solvent: CDC13
Bruker 300M
— O W MmN [e)} N~ MO W N ©
e e e . LI O OoONNONTOITFTOoOOT NI MWOWOWS A< AN
NN — O 0 < oY O OYO T~ r~ W . . . . . . . . . . . . . . . . . . . . . . . . . . . .
[ RN} n MO NANNNNN NMMHOOOWMJTOOWOMOAOASOTNHDOWOLWMO W WO O
o — R e B B B B B B | O~ L0V OUONFILITOMOMOMOOONNNNNAAAA
NAME 1-332 \\i\//?// ‘ K\i>\\\i§Aféﬁﬁi/) L\i::EE%E%%;;§§§§;%§:$::EE§§SE§§;$:§§%\ ///iﬁﬁﬁéégégégééégzzéjirJ
EXPNO 2
PROCNO 1
Date 20101206
Time 22.06 (o) .
INSTRUM spect Y ‘NHAC
PROBHD 5 mm PADUL 13C
PULPROG 2gdc30 o
™D 32768
SOLVENT CcDC13 TBSO
NS 7102 0'Bu
DS 0 PN
SWH 18115.941 Hz S .
FIDRES 0.552855 Hz L oTBS
%) 0.9044468 sec = e
RG 812.7 = 4
DW 27.600 usec \-—'N\
DE 6.00 usec Cbz
TE 297.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
PL1 -1.10 dB
PL1W 38.18405151 W
SFO1 75.4756731 MHz
HANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.80 dB
PL2W 8.31434441 W
PL12W 0.21868952 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
) L ] |
k [, T adedul UL "
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Avance 500, Bruker,
sample:4-445
solvent :MeOD

SZPKU

— O ™M
< O ™M
o O N
o O o
[
NAME 4-445 \
EXPNO 1
PROCNO 1 )
Date 20110502 Oy, i
Time 15.16 N
INSTRUM AV500 oTE§, ©
PROBHD 5 mm PABBO BB- Hl
PULPROG 2930 YO oBu
TD 32768 o
SOLVENT MeOD OTBS
NS 8
DS 0
SWH 10330.578 Hz 3
FIDRES 0.315264 Hz R
AQ 1.5860696 sec %o:i
RG 362 N
DW 48.400 usec CbzHN’
DE 6.00 usec
TE 302.0 K
D1 1.00000000 sec
TDO 1
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300215 MHz
WDW EM
SSB 0
LB 0.30 Hz M}\ w
GB 0
EC 1.00 A / J Y A \n.kmﬁ
1 1 1 1 1 1 1 1 1 1
9 8 7 6 5 4 3 2 1 0 ppm
< QO | [ Q| | < |0 O [0 | < OoO|lo|O[|OM|O[O || |0 | |©O
o) [@] Nej Ne) | [ AN | Ot |0 < < oV N[V [D|M[H[O|N WO O || O
O =[N | |CO [ |O~ M| o OO || |O [ | [ [ N[O 0[Oy~
o OIN[™M N| O < [N N[N — —[OO|O [N |||~ | [ |™M 0[N [N
—
Avance 500, Bruker, SZPKU
sample:4-445, solvent :MeOD
spectrum:jyliu
0 ™M~
o e DDAV MOOVOWU M —HOOWOrs AN ~— O N — O
< M N N O W S e e e e T LT
~r~-r~- W00 N OMHOE-T MmUY WO W WA AW — O 0 0 ™~
R B B B B e | O~ CLVOVONLLTITITTONNDMOMN N NN AN AN
- B e 4L
EXPNO 2
PROCNO 1
Date_ 20110502
Time 15.20
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG zgdc30
™D 32768
SOLVENT MeOD
NS 13021
DS 0
SWH 31446.541 Hz
FIDRES 0.959672 Hz
AQ 0.5210771 sec
RG 16384
DW 15.900 usec
DE 6.00 usec ‘o=
TE 302.3 K N
D1 2.00000000 sec CbzHN
D11 0.03000000 sec
TDO 1

Pl 10.00 usec

PL1 3.00 dB

PL1W 58.41413879 W

SFO1 125.7709936 MHz
CHANNEL f£2

CPDPRG2 waltzl6

NUC2 1H

PCPD2 80.00 usec

PL2 -0.79 dB

PL12 17.27 dB

PL2W 25.30924988 W

PL12W 0.39562091 W

SFO2 500.1320005 MHz

SI 32768

SF 125.7577890 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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Avance 500, Bruker,
sample:4-11ptd-D-3-MeOD,

SZPKU
solvent :MeOD

spectrum:jyliu

w O O
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TN AHLONDO>THOWOWVWOWIOMOAOAWMOEMATNONOTMNNO-WOOULNHAAIAITIOOVONWOTNHONNHOSLTNNONN
NANANN A AN NN ANANDOO DL A A AA OO OO OO0 A A A A A OO0 OOO « ¢
D T T N e e X =)
OO OO NN A A A A A A A A A A AA A A AT OO OO ODODODODODODODODODODODODODODODODODOOOO | I
S S S T PR PR N N N

NAME 4-11ptd-D-MeOD
EXPNO 1
PROCNO 1
Date 20110518
Time 14.47
INSTRUM AV500 COOC'Bu
PROBHD 5 mm PABBO BB- NHEoe
PULPROG 2g30
TD 32768
SOLVENT MeOD
NS 17
DS 0
SWH 10330.578 Hz .
FIDRES 0.315264 Hz _42\¢
AQ 1.5860696 sec 0 “
RG 45.3 NH
DW 48.400 usec o
DE 6.00 usec 4
TE 300.5 K
D1 1.00000000 sec 0T8s
TDO 1
CHANNEL f1
1H
10.00 usec
-0.79 dB
25.30924988 W
500.1330885 MHz
32768
500.1300092 MHz
EM
0
0.30 Hz LNANJ
L
PC 1.00
I T T T T T T
9 8 7 6 0 ppm
™™ 0 ||| oo n|~o
O <NO|M IO <[00 [+
[l [QN] [ee][eo)ee] (e oo
o~ — O[O [N <O |©
— [ — —
Avance 500, Bruker, SZPKU
sample:4-11ptd-D-MeOD, solvent:MeOD
spectrum:jyliu
o 0 oo N~ ™~
TN OO ¢« ¢ ¢ v P HTOLWOWONHOVOHNMAHNDWOMHMNOLITANNAADNTITANDAETONOVOOLOOWLWLI>M OO N
o N o S T S R
MO WOWOANNNANNNOOOMOFOOOEEEOANNETTTLLSTN AV OOo ¢ e N WO W W WO
— | | | I 4 A A A 0T NI ONONNNNNNNNNNAAAAAAAA A A A AN | I | [
[ N
NAME 4-11ptd-D-MeOD
EXPNO 2
PROCNO 1
Date 20110518
Time 14.57
INSTRUM AV500
PROBHD 5 mm PABBO BB-
PULPROG 2gdc30
™D 32768
SOLVENT MeOD
NS 13048
DS 0
SWH 31446.541 Hz
FIDRES 0.959672 Hz
AQ 0.5210771 sec
RG 6502
DW 15.900 usec
DE 6.00 usec
TE 301.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 =
13C
10.00 usec
3.00 dB
58.41413879 W
125.7709936 MHz
= == CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40 ‘ L
i - el o | | s AT AL uJ_h ,
e i W WPl o e
T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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1

256
1H
10.00 usec
-0.79 dB
25.30924988 W

48.400 usec
6.00 usec

300.5 K

1.5860696 sec
1.00000000 sec

CHANNEL f1

AQ
RG
Dw
DE
TE
D1
TDO
NUC1
Pl
PL1
PL1W
SFO1
ST

500.1330885 MHz
32768
500.1299876 MHz

SF
WDW
SSB
LB
GB
PC

—

MJMV‘NU\‘JAN\" \ uh LJ
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—0¥6°0
[[® T\6EV'T
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L8T TL—
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ppm

TM-D-1

TM-D-1

NAME
EXPNO

11.38
spect

20110531
5 mm CP2 1H-31

PROCNO
INSTRUM
PROBHD
PULPROG
TD

Date
Time

zgpg30
65536
DMSO
102400

SOLVENT

NS
DS

0.489064 Hz
1.0224116 sec

32051.281 Hz

SWH

1b, 9-(S)-scytonemin A

memu |Hl \

203
15.600 usec

13C
11.40 usec
65536

150.9028658 MHz

18.00 usec

298.0 K
3.00000000 sec
0.03000000 sec

CHANNEL f1

EM

0
1.00 Hz

0

0.10

0 ppm

180 160 140 120 100 80 60 40 20
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!
gHSQC for Natural Scytonemin A in CD30D o0
o
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gHSQC for 9-(S)-Scytonemin A in CD30D, 600M
o
, g
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7 6 5 4 3 2 1

Scytonemin_A_CD30D_1H 070711
Scytonemin A unlabeled

? mg in 0.6 ml CD30D

ct = 64, 600 MHz Switchable BB probe

07-07-11
J‘L Natural scytonemin A, 600M

TM-L Solvent:MeOD
600M

9-(R)-scytonemin A, 600M

1

4-TM-D-4-MeOD
Avance 500, Bruker, SZPKU
sample:4-TM-D-4-MeOD, solvent:MeOD

spectrum: jyliu .
9-(S)-scytonemin A, 500M

|

1H NMR Comparison (solvent: MeOD)
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