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Experimental details

General methods: Commercial reagents were used without further purification
unless specialized. Solvents were dried and redistilled prior to use in the usual way.
Boiling range of petroleum ether was 60-90 °C. Thin-layer chromatography was
performed on GF254 silica gel plates to monitor the reaction and the plates were
examined under UV light or detected with a solution of aniline: diphenylamine:
phosphoric acid = 1 mL: 1 g: 5 mL in acetone (50 mL). The purification of the
products was performed using column chromatography (60 A, 200-300 mesh,
Qingdao Ocean Chemicals) with the designated solvents. Preparative column
chromatography was performed with silica gel H. Melting points were detected on a
hot-stage microscope (X-4, Beijing Taike Ltd). Optical rotations were measured at
the sodium D-line at room temperature with a Jasco P-2000 polarimeter. *H and *C
NMR spectra were taken in CDCI3 solution on Bruker ARX-300, Bruker AV-400,
and Bruker AV-600 spectrometers with TMS as the internal reference. Chemical
shifts were reported in ppm downfield from tetramethylsilane and proton—proton
coupling constants (J) in Hz. ESI-MS and EI-MS were obtained on an Agilent 1100
and an Agilent 6890N mass spectrometer, respectively. High-resolution mass spectra

were detected on Bruker Daltonics micrOTOF-Q mass spectrometer.

Ethyl (R)-3-(tert-butyldiphenylsilyloxy)butyrate (2) [1]
TBDPSO (0]

OEt
2

To a solution of ethyl (R)-3-hydroxybutyrate (1, 1.0 g, 7.6 mmol), imidazole (1.0 g,
14.7 mmol) and DMAP (0.09 g, 0.76 mmol) in 50 mL of dry CH,Cl, was added
dropwise tert-butyldiphenylsilyl chloride (TBDPSCI, 2.5 g, 9.1 mmol) at 0 °C. After
being stirred overnight at room temperature, the mixture was diluted with CH,Cl,,
washed with brine, and dried over anhydrous Na,SO,. The solvents were then
removed under reduced pressure, and the residue was purified by flash silica gel
column chromatography (hexanes/ethyl acetate, 8:1) to provide 2 as a colorless oil
(2.78 g, 99%). [0]*°5 = -7.0° (¢ 1.0, CHCls); *H-NMR (300 MHz, CDCls) 6 7.70 (m,
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4 H), 7.41 (m, 6 H), 4.33 (m, 1 H), 4.07 (m, 2 H), 2.57 (dd, J = 14.7, 6.9 Hz, 1 H),
2.41 (dd, J = 14.7, 5.7 Hz, 1 H), 1.22 (t, J = 7.2 Hz, 3 H), 1.13 (d, J = 6.1 Hz, 3 H),
1.05 (s, 9 H); **C-NMR (300 MHz, CDCls) 6 171.7, 136.1, 134.6, 134.2, 129.9,
129.8, 127.7, 127.6, 67.2, 60.6, 44.9, 27.1, 23.9, 19.5, 14.4; MS (ESI, m/z): 393.2
[M + Na']

(3R)-3-(tert-Butyldiphenylsilyloxy)butyraldehyde (3) [2]
TBDPSO O

H
3

To a solution of 2 (2.0 g, 5.4 mmol) in 50 mL of anhydrous CH,Cl, was added
dropwise DIBAL-H (6.5 mL, 1.0 M solution in toluene) at —78 °C. After 2 h, the
mixture was raised to —30 °C, methanol (5 mL) was then added, the cooling bath
removed, and the mixture warmed to 0 °C. A saturated solution of potassium sodium
tartrate was added and the mixture was extracted with Et;,O (3 x 15 mL). The
combined organic layers were washed with brine, dried (anhydrous Na,SO,), filtered
and concentrated. The residue was purified by flash silica gel column
chromatography (hexanes/ethyl acetate, 5:1) to afford aldehyde 3 as a colorless oil
(1.64 g, 93%). [¢]°> = +8.3° (¢ 1.0, CHCI5); *H-NMR (300 MHz, CDCl3) 6 9.75(s, 1
H), 7.67 (m, 4 H), 7.40 (m, 6 H), 4.35 (m, 1 H), 2.51 (m, 2 H), 1.19 (d, J = 6.2 Hz, 3
H), 1.06 (s, 9 H); *C-NMR (300 MHz, CDCl5) 6 201.9, 135.8, 134.0, 133.5, 129.8,
129.7,127.7,127.5, 65.6, 52.7, 26.9, 23.8, 19.1; MS (El, m/z): 325.2[M — H].

(3S,5R)-5-(tert-Butyldiphenylsilyloxy)hex-1-en-3-ol (4) [3]

TBDPSO OH
NP
4

To freshly dried Cul (11.6 mg, 0.06 mmol) under N, was added 10 mL dry diethyl
ether and 1.22 mL of 1.0 M vinylmagnesium bromide in THF (1.22 mmol). The
mixture was stirred at —78 °C for 30 min. At this point, a solution of 3 (200 mg, 0.61

mmol) in dry diethyl ether (10 mL) was introduced dropwise, then the mixture was

S3



stirred at —78 °C for 3 h and allowed to warm to 0 °C quenching with water (1.2 mL)
and extraction with diethyl ether (3 x 15 mL). The combined organic layers were
washed with brine, and dried over anhydrous Na;SO,. The solvents were then
removed under reduced pressure, and the residue was purified by flash silica gel
column chromatography (hexanes/ethyl acetate, 7:1) to provide 4 as a colorless oil
(184 mg, 85%). [0]®p = +4.8°(c 1.4, CHCIs); *H-NMR (300 MHz, CDCl5) 6 7.70
(m, 4 H), 7.41 (m, 6 H), 5.82 (dd, J = 17.2, 10.5 Hz, 1 H), 5.24 (d, J = 17.2 Hz, 1 H),
5.06 (d, J = 10.5 Hz, 1 H), 4.46 (m, 1 H), 4.17 (m, 1 H), 3.06 (s, 1 H), 1.66 (m, 2 H),
1.11 (d, J = 6.2 Hz, 3 H), 1.06 (s, 9 H); *C-NMR (300 MHz, CDCl3) ¢ 141.3, 136.2,
134.2,130.1, 130.0, 128.0, 127.9, 114.3, 69.9, 68.7, 45.0, 27.3, 23.0, 19.4; MS (ESI,
m/z): 377.1 [M + Na'].

(3R,5R)-5-(tert-Butyldiphenylsilyloxy)hex-1-en-3-ol (4") [3]

TBDPSO OH
=

&
The same reaction condition was followed to obtain the required product 4' in 85%
as a colourless oil. [a]*°p = -7.0° (¢ 1.3, CHCls3); *H-NMR (300 MHz, CDCls) 6 7.70
(m, 4 H), 7.41 (m, 6 H), 5.80 (dd, J = 17.2, 10.5 Hz, 1 H), 5.20 (d, J = 17.2 Hz, 1 H),
5.05 (d, J = 10.5 Hz, 1 H), 4.34 (m, 1 H), 4.12 (m, 1 H), 2.85 (s, 1 H), 1.68 (m, 2 H),
1.06 (s, 9 H), 1.01 (d, J = 6.2 Hz, 3 H); *C-NMR (300 MHz, CDCl5) 6 141.3, 136.2,
134.6, 133.8, 130.1, 129.9, 128.0, 127.8, 114.5, 71.9, 70.2, 46.5, 27.2, 24.3, 19.5;
MS (ESI, m/z): 377.1 [M + Na'].

Diisopropyl azodicarboxylate (DIAD, 430 mg, 2.13 mmol) was added dropwise to a
solution of compound 4' (200 mg, 0.56 mmol), triphenylphosphine (440 mg, 1.68
mmol) and benzoic acid (239 mg, 1.96 mmol) in dry THF (2 mL) at room
temperature. The resulting mixture was stirred for 8 h. Then 1 N HCI (0.1 mL) was
added and the mixture was extracted with Et,O (3 x 20 mL). The combined organic
layers were washed with brine, dried (anhydrous Na,SQO,), filtered and concentrated.
The residue was purified by flash silica gel column chromatography (hexanes/ethyl
acetate, 15:1) to afford ester as a colorless oil, which was dissolved in THF (0.5 mL)

S4



and cooled to 0 °C. To it was added 10% aqueous NaOH (1 mL), and the mixture
was stirred at room temperature for 16 h, diluted with CHCI3 (3 x 20 mL), washed
with brine, and dried (anhydrous Na,SO,4). Concentration in vacuo and purification
of the residue by flash silica gel column chromatography (hexanes/ethyl acetate, 7:1)
to afford 4 as a colourless oil (180 mg, 90%).

Diethyl diazenedicarboxylate (DEAD, 371 mg, 2.13 mmol) was added dropwise to a
solution of compound 4 (200 mg, 0.56 mmol), triphenylphosphine (440 mg, 1.68
mmol) and benzoic acid (239 mg, 1.96 mmol) in dry THF (2 mL) at room
temperature. The resulting mixture was stirred for 1 h and then the mixture was
heated at 40 °C for 10 h. Then 1 N HCI (0.1 mL) was added and the mixture was
extracted with Et,O (3 x 20 mL). The combined organic layers were washed with
brine, dried (anhydrous Na,SO,), filtered and concentrated. The residue was purified
by flash silica gel column chromatography (hexanes/ethyl acetate, 15:1) to afford the
ester as a colorless oil, which was dissolved in THF (0.5 mL) and cooled to 0 °C. To
it was added 10% aqueous NaOH (0.6 mL), and the mixture was stirred at room
temperature for 20 h, diluted with CHCI3 (3 x 20 mL), washed with brine, and dried
(anhydrous Na,SO4). Concentration in vacuo and purification of the residue by flash
silica gel column chromatography (hexanes/ethyl acetate, 7:1) to afford 4' as a

colorless oil (182 mg, 91%).

tert-butyl((2R,4S)-4-methoxyhex-5-en-2-yloxy)diphenylsilane (5) and
tert-butyl((2R,4R)-4-methoxyhex-5-en-2-yloxy)diphenylsilane (5")

TBDPSO  OMe
N

5
To a solution of 4 (200 mg, 0.56 mmol) in THF (2 mL) cooled to 0 °C under N, was
add t-BuOK (1.13 mL, 1.13 mmol). The resulting mixture was stirred for 30 min,
treated with freshly distilled methyl iodide (0.06 mL, 0.95 mmol) at 0 °C, allowed to
warm slowly to room temperature overnight, quenched with water (5 mL), and
extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with
brine, and dried over anhydrous Na,SO,4. The solvents were then removed under
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reduced pressure, and the residue was purified by flash silica gel column
chromatography (hexanes/ethyl acetate, 15:1) to provide 5 as a colorless oil (198 mg,
96%). [0]*°p = -4.9° (¢ 0.69, CHCI5); *H-NMR (300 MHz, CDCls) 6 7.69 (m, 4 H),
7.38 (m, 6 H), 5.51(m, 1 H), 5.12 (m, 1 H), 5.07 (m, 1 H), 4.08 (m, 1 H), 3.67 (m, 1
H), 3.08 (s, 3 H), 1.63 (m, 2 H), 1.06 (s, 9 H), 1.05 (d, J = 6.1 Hz, 3 H); **C-NMR
(300 MHz, CDCl3) ¢ 138.8, 135.9, 134.9, 134.4, 129.5, 129.4, 127.5, 127.4, 116.7,
79.6, 66.6, 55.8, 44.6, 27.1, 24.2, 19.3; HRMS m/z: calcd for [Cy3Ha30,Si]" ([M +
H]") 369.2244, found: 369.2241.

TBDPSO  OMe
=

5
The same reaction conditions was followed to obtain the required product 5' in 96%
as a colorless oil. [0]*°5 = +10.0° (¢ 0.75, CHCI5); *H-NMR (300 MHz, CDCls) ¢
7.68 (M, 4 H), 7.37 (m, 6 H), 5.10 (m, 1 H), 5.03 (m, 1 H), 4.68 (M, 1 H), 3.97 (m, 1
H), 3.19 (s, 3 H), 1.93 (m,1 H), 1.52 (m,1 H), 1.08 (d, J = 6.1 Hz, 3 H), 1.05 (s, 9 H).
B3C-NMR (300 MHz, CDCl3) ¢ 138.6, 135.9, 135.8, 134.8, 134.4, 129.5, 129.4,
127.5, 127.4, 117.1, 80.1, 67.0, 55.9, 45.1, 27.0, 23.7, 19.2; HRMS m/z: calcd for
[C23H3,Na0,Si]* ([M + Na]*) 391.2064, found: 391.2060.

(2S,3S,5R)-5-(tert-butyldiphenylsilyloxy)-3-methoxyhexane-1,2-diol (6) and
(2S,3R,5R)-5-(tert-butyldiphenylsilyloxy)-3-methoxyhexane-1,2-diol (6")

TBDPSO  OMe

6  OoH
To a mixture of water (7.5 mL) and tert-butyl alcohol (7.5 mL) were added
AD-mix-p (2.03 g) and 5, and the mixture was stirred at 0 °C for 72 h. The reaction
was diluted with EtOAc, filtered, and extracted with EtOAc (3 x 10 mL). The
combined organic layers were washed with brine, and dried over anhydrous Na,SO,.
The solvents were then removed under reduced pressure, and the residue was
purified by flash silica gel column chromatography (hexanes/ethyl acetate, 1:2) to
provide 6 as a colorless oil (440 mg, 80%). [a]*b = +1.5° (¢ 1.12, CHCIl5); *H-NMR
(300 MHz, CDCls) § 7.69 (m, 4 H), 7.39 (m, 6 H), 4.02 (m, 1 H), 3.58 (m, 3 H),
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3.40 (m, 1H), 3.22 (s, 3 H), 1.76 (m, 1 H), 1.60 (m, 1 H), 1.10 (d, J = 6.1 Hz, 3 H),
1.05 (s, 9 H); BC-NMR (300 MHz, CDClg) ¢ 135.9, 134.7, 134.6, 134.1, 129.7,
129.5, 127.6, 127.4, 80.2, 72.3, 67.3, 63.3, 58.4, 40.6, 27.0, 24.3, 19.2; HRMS m/z :
calcd for [Co3H3504Si]" ([M+H]") 403.2299, found: 403.2286.

TBDPSO  OMe

¢ OH

The same reaction conditions was followed to obtain the required product 6" in 82%
as a colorless oil. [¢]*p = -6.9° (¢ 1.17, CHCI5);*H-NMR (300 MHz, CDCls) & 7.68
(m, 4 H), 7.40 (m, 6 H), 4.02 (m, 1 H), 3.62 (m, 2 H), 3.43 (m, 2 H), 3.29 (s, 3 H),
1.81 (m,1 H), 1.61 (m, 1 H), 1.10 (d, J = 6.10 Hz, 3 H), 1.05 (s, 9 H); *C-NMR (300
MHz, CDCl3) ¢ 135.9, 135.8, 134.3, 133.7, 129.8, 129.6, 127.7, 127.5, 80.2, 72.7,
67.3, 63.4, 57.7, 39.9, 27.0, 23.2, 19.1; HRMS m/z : calcd for [CsH34NaO,Si]" ([M
+ Na]") 425.2119, found: 425.2121.

(5R,7S,8S)-8-(tert-butyldimethylsilyloxy)-7-methoxy-2,2,5,11,11,12,12-hepta-
methyl-3,3-diphenyl-4,10-dioxa-3,11-disilatridecane (11) and
(5R,7R,8S)-8-(tert-butyldimethylsilyloxy)-7-methoxy-2,2,5,11,11,12,12-hepta-
methyl-3,3-diphenyl-4,10-dioxa-3,11-disilatridecane (7*)

TBDPSO  OMe

7~ "OTBS
11 OTBS

To a solution of 6 (200 mg, 0.5 mmol) in 2 mL of anhydrous CH,Cl, was added
2,6-lutidine (0.287 mL, 1.25 mmol) under N,. The resulting solution was stirred at
0 °C for 10 min. 2,6-Lutidine (0.175 mL , 1.5 mmol) was then added dropwise, the
cooling bath removed, and the mixture warmed to room temperature for 24 h.
Saturated aqueous ammonium chloride (5 mL) was added and the mixture was
extracted with CH,Cl,. The combined organic layers were washed with brine, dried
(anhydrous Na,SQ,), filtered and concentrated. The residue was purified by flash
silica gel column chromatography (hexanes/ethyl acetate, 10:1) to afford compound
11 as a colorless oil (284 mg, 90%). [o]*p = -10.1° (c 0.74, CHCl5); *H-NMR (300
MHz, CDCl5) 6 7.71 (m, 4 H), 7.39 (m, 6 H), 4.11 (m, 1 H), 3.77 (m, 2 H), 3.54 (m,
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2 H), 3.29 (s, 3 H), 1.68 (m, 2 H), 1.05 (s, 9 H), 1.02 (d, J = 6.02 Hz, 3 H), 0.96 (s,
18 H), 0.07 (s, 12 H); **C-NMR (300 MHz, CDCl5) 6 135.9, 135.3, 134.3, 129.5,
129.3, 127.5, 127.3, 78.8, 74.8, 67.1, 64.3, 58.1, 41.2, 27.1, 26.0, 25.9, 19.3, 18.2,
-4.2,-4.5, -4.8, -5.4: HRMS m/z : calcd for [CasHs,NaQ,4Sis]* ([M + Na]") 653.3848,
found: 653.3852.

TBDPSO  OMe

7~ ~0TBS
o, OTBS

The same reaction conditions was followed to obtain the required product 7* in 91%
as a colorless oil. [0]*p = +15.2° (¢ 0.64, CHCl5); *H-NMR (300 MHz, CDCls) §
7.70 (m, 4 H), 7.39 (m, 6 H), 4.06(m, 1 H), 3.74(m, 2 H), 3.52 (m, 1 H), 3.34 (m, 1
H), 3.26 (s, 3 H), 1.72 (m, 2 H), 1.07 (s, 9 H), 0.91 (s, 18 H), 0.85 (d, J = 7.01 Hz, 3
H), 0.07 (s, 12 H); *C-NMR (300 MHz, CDCls) 5 135.9, 135.0, 134.6, 129.3, 127.4,
127.3,79.7, 74.6, 67.6, 64.5, 57.4, 39.7, 27.1, 25.9, 22.9, 19.2, 18.3, 18.1, -4.5, -4.7,
-5.3, -5.4; HRMS m/z : calcd for [C3sHe:NaO4Sis]” ([M + Na]) 653.3848, found:
653.3847.

(2S,3S,5R)-2-(tert-butyldimethylsilyloxy)-5-(tert-butyldiphenylsilyloxy)-3-
methoxyhexan-1-ol (12) and
(2S,3R,5R)-2-(tert-butyldimethylsilyloxy)-5-(tert-butyldiphenylsilyloxy)-3-

methoxyhexan-1-ol (8")
TBDPSO (:)Me

"~ “OH
OTBS

12
Compound 11 was dissolved in 5 mL methanol at 0 °C, added 23 mg CSA and
stirred 1.5 h. Saturated aqueous sodium bicarbonate (2 mL) was added and the
layers were separated. The aqueous layer was extracted with acetic ester (3 x 5 mL).
The combined organic layers were washed with brine, dried (anhydrous Na,SO,),
filtered and concentrated. The residue was purified by flash silica gel column
chromatography (hexanes/ethyl acetate, 5:1) to afford compound 12 as a colorless
oil (146 mg, 59%). [a]*p = -15.8° (¢ 0.66, CHCl3); *H-NMR (300 MHz, CDCl3) ¢
7.69 (m, 4 H), 7.38 (m, 6 H), 4.09 (m, 1 H), 3.63 (M, 2 H), 3.54 (m, 2 H), 3.28 (s, 3
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H), 1.85 (m, 1 H), 1.44 (m, 1 H), 1.05 (s, 9 H), 1.02 (d, J = 6.1 Hz, 3 H), 0.91 (s, 9
H), 0.11 (s, 6 H); *C-NMR (300 MHz, CDCls) 6 135.9, 135.0, 134.2, 129.6, 129.4,
1275, 127.3, 80.1, 70.5, 66.7, 58.1, 39.4, 27.1, 25.8, 24.7, 19.3, 18.1,-4.6, -4.7;
HRMS m/z : calcd for [CagHsNaO,Siz]" (M + Na]*) 539.2983, found: 539.2983.

TBDPSO  OMe

" “OH
g OTBS

The same reaction conditions was followed to obtain the required product 8" in 60%
as a colorless oil. [a]®p = -2.6° (¢ 0.46, CHCI3); *H-NMR (300 MHz, CDCls) 6 7.68
(m, 4 H), 7.39 (m, 6H), 4.06 (m, 1 H), 3.66 (M, 2 H), 3.50 (m, 2 H), 3.23 (s, 3 H),
1.67 (m, 1 H), 1.47 (m, 1 H), 1.06 (d, J = 6.2 Hz, 3 H), 1.04 (s, 9 H), 0.90 (s, 9 H),
0.08 (s, 6 H); *C-NMR (300 MHz, CDCls) § 135.9, 135.8, 134.9, 134.2, 129.6,
129.4, 127.5, 127.4, 80.2, 74.5, 67.1, 63.9, 58.8, 42.3, 27.1, 25.8, 24.7, 19.3, 18.1,
-4.5, -4.6; HRMS m/z : calcd for [CoH4sNaO4Siz]" ([M + Na]*) 539.2983, found:
539.2982.

(2R,3S,5R)-2-(tert-butyldimethylsilyloxy)-5-(tert-butyldiphenylsilyloxy)-3-
methoxyhexanal (13) and
(2R,3R,5R)-2-(tert-butyldimethylsilyloxy)-5-(tert-butyldiphenylsilyloxy)-3-

methoxyhexanal (9")

TBDPSO  OMe
~_CHO

13 éTBS
To a solution of 12 (100 mg, 0.19 mmol) in 7 mL of anhydrous CH,ClI, was added
Dess—Martin periodinane (97 mg, 0.23 mmol) under N, and the resulting solution
was stirred at room temperature for 1 h. Saturated aqueous sodium bicarbonate (5
mL) was added followed by the addition of 7 mL of saturated aqueous Na,S,O3.
This solution was stirred at room temperature for 5 min, CH,Cl, was added and the
layers were separated. The water layer was extracted with CH,Cl,. The combined
organic layers were washed with brine, dried (anhydrous Na,SQO,), filtered and
concentrated. The residue was purified by flash silica gel column chromatography

(hexanes/ethyl acetate, 8:1) to afford compound 13 as a colorless oil (84 mg, 86%).
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[a]®p = -2.4° (¢ 0.54, CHCI3); *H-NMR (300 MHz, CDCls) 6 9.67 (d, J = 1.42 Hz, 1
H), 7.68 (m, 4 H), 7.38 (m, 6 H), 4.10 (m, 2 H), 3.77 (m, 1 H), 3.26 (s, 3 H), 1.83 (m,
1 H), 1.46 (m, 1 H), 1.06 (s, 9 H), 1.03 (d, J = 6.24 Hz, 3 H), 0.94 (s, 9 H), 0.09 (s, 6
H); 2*C-NMR (300 MHz, CDCls) 6 203.8, 136.3, 136.2, 135.3, 134.5, 130.0, 129.9,
128.0, 127.8, 79.8, 78.5, 67.0, 58.7, 41.4, 35.3, 27.4, 26.2, 19.7, 18.7, -4.3, -4.7;
HRMS m/z : calcd for [CagHsNaO,Siz]" (M + Na]*) 537.2827, found: 537.2823.

TBDPSO  OMe
CHO

o 5TBS
The same reaction condition was followed to obtain the required product 9' in 86%
as a colorless oil. [a]®p = -4.1° (¢ 1.07, CHCI3); *H-NMR (300 MHz, CDCl5) 6 9.61
(d, J = 1.46Hz, 1 H), 7.68 (m, 4 H), 7.38 (m, 6 H), 4.06 (m, 2 H), 3.70 (m, 1 H), 3.22
(s, 3 H), 1.67 (m, 1 H), 1.52 (m, 1 H), 1.05 (s, 9 H), 1.03 (d, J = 6.24 Hz, 3 H), 0.92
(s, 9 H), 0.07 (s, 6 H); **C- MR (300 MHz, CDCls) ¢ 203.8, 135.9, 134.9, 134.1,
129.6, 129.4, 127.6, 127.4, 80.2, 79.3, 66.6, 58.0, 41.6, 29.7, 27.0, 25.7, 24.5, 19.3,
18.2, -4.9, -5.0; HRMS m/z : calcd for [CooH4704Si2]" ([M + H]") 515.3007, found:

515.3005.

4,6-dideoxy-3-O-methyl-D-xylo-hexose (1) [4] and
4,6-dideoxy-3-O-methyl-D-ribo-hexose (I")

OMe

| (TIOH

W07 OH
I

A solution of 13 (100 mg, 0.19 mmol) and TBAF (0.57 mL, 0.57 mmol, 1.0 M in
THF) in THF (1 mL) was stirred at room temperature for 1 h. Saturated aqueous
ammonium chloride (5 mL) was added and the mixture was extracted with EtOAc.
The combined organic layers were washed with brine, dried (anhydrous Na;SO,),
filtered and concentrated. The residue was purified by flash silica gel column
chromatography (dichloromethane: acetone, 15: 1) to afford compound I as a white
solid (26 mg, 84%). Mp 91-93 °C; [0]®b = +130.0°(c 0.49, H,O, 5 min); [a]®b =
+75.8° (¢ 0.49, H,0, 4 h); *H-NMR (300 MHz, CDCl3) 6 5.57 (br. s, 0.49 H), 5.24 (d,
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J =2.01 Hz, 0.45 H-0), 4.80 (br. s, 0.51 H), 4.50 (d, J = 7.04 Hz, 0.55 H-p), 4.13 (m,
1 H), 3.56 (m, 1 H), 3.41 (s, 3 H), 3.27(m, 1 H), 2.07 (m, 1 H), 1.31 (m, 1 H), 1.24
(d, J=6.29 Hz, 1.63 H), 1.18 (d, J = 6.29 Hz, 1.37 H); *C-NMR (300 MHz, CDCl;)
d 96.7 (B-D), 92.8 (a-D), 80.0, 72.7, 68.1, 56.9, 37.1, 21.0; HRMS m/z : calcd for
[C7H1504]" (M + H]") 163.0965, found: 163.0944.

OMe
OH

W07 M OH
"

The same reaction condition was followed to obtain the required product 1" in 83%
as a white solid. Mp 96-98 °C: [a]*p = -24.4° (c 0.54, H,0, 5 min); [0]*p = -12.6°
(c 0.54, H,0, 4 h); *H-NMR (300 MHz, CDCl3) 6 5.01 (d, J = 2.07 Hz, 0.55 H-0),
4.81 (d, J = 8.10 Hz, 0.50 H-p), 4.08 (m, 1 H), 3.88 (m, 1 H), 3.43 (s, 3 H), 3.28 (m,
1 H), 2.03 (m, 1 H), 1.74 (m, 1 H), 1.18 (d, J = 6.29 Hz, 3 H); *C-NMR (300 MHz,
CDCl3) 6 94.8 (B-D), 94.6 (0-D), 78.9, 72.7, 66.3, 57.9, 34.5, 20.6; HRMS m/z :
calcd for [C7H14NaO4]" (M + Na]*) 185.0784, found: 185.0799.

1,2-di-O-acetyl-D-chalcose (14) [5] and
4,6-dideoxy-3-O-methyl-D-ribo-hexopyranose diacetate (10%)

OMe

(0) OAc
14

Acetic anhydride (0.40 mL, 1.08 mmol) and pyridine (0.11 mL, 1.34 mmol) were
added to compound I (100 mg, 0.54 mmol) in dry CH,ClI, (1 mL) and maintained at
room temperature for 24 h. The mixture was then neutralized with diluted HCI and
the mixture was extracted with EtOAc. The combined organic layers were washed
with brine, dried (anhydrous Na,SO,), filtered and concentrated. The residue was
purified by flash silica gel column chromatography (CH,Cl,: CH3OH, 25: 1) to
afford compound 14 as a white solid. (116 mg, 80%). Mp 77-79 °C; [0]®p = +34.2°
(c 0.88, CHCl5); *H-NMR (300 MHz, CDCl3) 6 6.24 (d, J = 3.54 Hz, 0.38 H-a), 5.56
(d, J = 8.25 Hz, 1 H-p), 4.88 (m, 1 H), 3.87 (m, 1 H), 3.65 (m, 1 H), 3.34 (s, 3 H),

S11



2.07 (s, 3 H), 2.06 (s, 3 H), 1.70 (m, 1 H), 1.61 (m, 1 H), 1.28 (d, J = 6.32 Hz, 3 H);
BC-NMR (300 MHz, CDCl3) §169.8, 169.6, 99.9 (B-D), 92.5 (0-D), 78.2, 77.6, 69.1,
55.2, 37.1, 29.8, 21.0, 20.8; HRMS m/z : calcd for [Ci1H1gNaOg]™ ([M + Na]®)
269.0996, found: 269.0998.

OMe
OAc

“" 07 " 0AC
10°

The same reaction condition was followed to obtain the required product 10" in 80%
as a white solid. Mp 73-75 °C; [a]*°p = -47.5° (¢ 1.08, CHCl3); *H-NMR (300 MHz,
CDCls) 6 6.01 (d, J = 8.44 Hz, 1 H-B), 4.72 (dd, J = 8.44 Hz, J = 3.14 Hz, 1 H), 4.08
(m, 1 H), 3.84 (m, 1 H), 3.37 (s, 3 H ), 2.08 (s, 3 H), 2.07 (s, 3 H), 1.96 (m, 1 H),
1.49 (m, 1 H), 1.21 (d, J = 6.32 Hz, 3 H); *C-NMR (300 MHz, CDCl;) ¢ 170.2,
169.3, 90.5, 75.2, 72.1, 67.6, 58.0, 35.8, 21.0, 20.9, 20.6; HRMS m/z : calcd for
[C11H1sNaOg]" ([M + Na]") 269.0996, found: 269.0991.
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Direct Mass Spectrometry Analysis

Analysis Name: 10030742.d Instrument: | C-MSD-Trap-SL Print Date: 2010-3-8 21:07:18
Sample Name: 5320100305 Operator:SL Acq. Date: 2010-3-8 21:05:37
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File : D:\DATA\1.D'20121212-02.D

Operator : STJ

Collection :12 Dec 2012 17:58, Collection method METHOD-8.M
Instrument : Instrument |
Sample Name : 120121211
Other information :
Sample number : 12
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Direct Mass Spectrometry Analysis
Analysis Name: 12022517.d

Sample Name: 53201112141

Instrument: |C-MSD-Trap-SL Print Date: 2/25/2012 8:24:31 PM

Operator: admin Acq. Date: 2/25/2012 8:23:00 PM

Inlenss. +MS, 0.3min #46,
x10

3771
6_
TBDPSO OH
A
4
44
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3011 337.1 L 550.1
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Analysis Name: 12022434.d
Sample Name: S)201112142

Direct Mass Spectrometry Analysis

Instrument: | C-MSD-Trap-SL
Operator: admin

Print Date: 2/24/2012 9:46:50 PM
Acq. Date: 2/24/2012 9:46:03 PM

Intens. +MS, 0.1min #10)
x107
3771
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4|
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Mass Spectrum Molecular Formula Report

Analysis Info

Analysis Name

Method
Sample Name
Comment

D:\Data\2013062215J20120228--.d

yujia-shuijie.m
SJ20120228--

Acquisition Date  6/22/2013 4:22:11 PM

Operato

r

Bruker Customer
Instrument / Ser# micrOTOF-Q 125

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Mot active Set Capillary 4500 vV Set Dry Heater 180 *C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 1.2 Umin
Scan End 3000 miz Set Collision Cell RF  450.0 Vpp Set Divert Valve Source

G te Mol Formula P t

Formula, min. C23H32025H
Formula, max.
Measured m/iz 369.224 Tolerance 5 ppm Charge 1
Check Valence no Minimum 0 Maximum 0
Nirogen Rule yes Electron Configuration both
Filter H/C Ratio yes Minimum 1] Maximum 3
Estimate Carbon yes
Intens. ] +MS, 0.3min #15

40007

20007 369.2241

1000

370.2261 an
366 367 368 369 370 n miz
Sum Formula Sigma miz Err[ppm] Mean Err [ppm] Err[mDa] rdb N Rule e
C23H3302Si1 0.050 369.2244 0.86 238 032 8.50 ok even
TBOP! oM
i
o
5
Bruker Daltonics DataAnalysis 3.4 printed:  6/24/2013 8:00:32 AM Page 10f1
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Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  6/22/2013 4:28:24 PM
Analysis Name  D:\Data\20130622\SJ20120225.d
Method yujia-shuijie.m Operator Bruker Customer
Sample Name  $J20120225 Instrument / Ser# micrOTOF-Q 125
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Mot active Set Capillary 4500V Set Dry Heater 180 *C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 1.2 Umin
Scan End 3000 miz Set Collision Cell RF 700.0 Vpp Set Divert Valve Source
G te Molecular Formula P t
Formula, min. C23H3202SiNa
Formula, max.
Measured miz 391.206 Tolerance 5 ppm Charge 1
Check Valence no Minimum 0 Maximum 0
Nirogen Rule yes Electron Configuration both
Filter H/C Ratio yes Minimum Maximum 3
Estimate Carbon yes
Intens. 4 +MS, 2.0min #118
X104
] 391.2060
2 385.2009
1 :
] 392.2077
1 386.2927
N | 387.2028 L 393.2081 3053504
380 382 384 386 368 360 382 304 396 308 mz
Sum Formula Sigma miz  Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule e
C23H32Na1028511 0.030 391.2064 0.97 1.13 038 850 ok even
TBDPSO  OMe
==
5I
Bruker Daltonics DataAnalysis 3.4 printed:  6/24/2013 8:05:29 AM Page 1 of 1
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Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  6/22/2013 4:32:31 PM
Analysis Name  D:\Data\20130622\SJ20120510.d
Method yujia-shuijie.m Operator Bruker Customer
Sample Name  SJ20120510 Instrument / Ser# micrOTOF-Q 125
Comment
Acquisition Parameter
Source Type ESI lon Polanty Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180°C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 1.2 Umin
Scan End 3000 miz Set Collision Cell RF 450.0 Vpp Set Divert Valve Source
G te Molecular Formula P t
Formula, min. C23H3404SiH
Formula, max.
Measured miz 403.229 Tolerance 5 ppm Charge 1
Check Valence no Minimum [1] Maximum 0
Nirogen Rule yes Electron Configuration both
Filter H/C Ratio yes Minimum Maximum 3
Estimate Carbon yes
Intens. | +MS, 0.6min #32|
x1054
3]
1 4252129
2
&
1 403.2286
o e W
380 390 400 410 420 430 440 miz
Sum Formula Sigma miz Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule &
C23H3504811 0.033 403.2299 3.29 4.11 133 7.50 ok even
TBDPSO  OMe
v~ "OH
OH
6
Bruker Daltonics DataAnalysis 3.4 printed:  6/24/2013 1:43:17 PM Page 1 of 1

S20



Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  6/22/2013 4:35:51 PM
Analysis Name  D:\Data\20130622\SJ20120511.d
Method yujia-shuijie.m Operator Bruker Customer
Sample Name  SJ20120511 Instrument / Ser# micrOTOF-Q 125
Comment
Acquisition Parameter
Source Type ESI lon Polanty Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180°C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 1.2 Umin
Scan End 3000 miz Set Collision Cell RF 450.0 Vpp Sat Divert Valve Source
G te Molecular Formula P t
Formula, min. C23H34045iNa
Formula, max.
Measured miz 425.212 Tolerance 5 ppm Charge 1
Check Valence no Minimum [1] Maximum 0
Nirogen Rule yes Electron Configuration both
Filter H/C Ratio yes Minimum Q Maximum 3
Estimate Carbon yes
Intens. | +MS, 1.3min #75|
%1057
4]
3 4252121
21
1
403.2280 441.1846
380 390 400 410 420 430 440 miz
Sum Formula Sigma miz  Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule e
C23H34Na104511 0.017 4252119 -0.55 0.32 -0.24 750 ok even
TBDPSO OMe
v OH
g OH
Bruker Daltonics DataAnalysis 3.4 printed:  6/24/2013 1:45:45 PM Page 1 of 1
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Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  6/26/2013 10:34:30 AM
Analysis Name  D:\Data\20130626\SJ20121123-1.d
Method MA250-550P0OS.m Operator Bruker Customer
Sample Name  $J20121123-1 Instrument / Ser# micrOTOF-Q 125
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 4500 v Set Dry Heater 180*C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 4.0 Umin
Scan End 3000 miz Set Collision Cell RF 900.0 Vpp Set Divert Valve Source
G te Molecular Formula P t
Formula, min. C35H6204Si3Na
Formula, max.
Measured m/z 653.385 Tolerance 5 ppm Charge 1
Check Valence no Minimum 0 Maximum 0
Nirogen Rule no Electron Configuration both
Filter H/C Ratio no Minimum 0 Maximum 3
Estimate Carbon  yes
Intens. 1 +MS, 0.1min #4|

x106

1.259

1.00 653.3852

0.757

025 655.3855

3 650.8766 ]\ 656.3851
0.00 T v T ™ T - T T T ™ g u i ps ™ T - T
644 646 648 650 652 654 656 658 660 662 m/z
Sum Formula Sigma miz Err [ppm] Mean Err[ppm] Err[mDa] rdb N Rule e
C35HE2Na 10483 0.010 ©53.3848 -0.66 0.24 -0.43 7.50 ok even
TBDPSO  OMe
v~ ~OTBS
11 oTBS

Bruker Daltonics DataAnalysis 3.4 printed:  6/27/2013 10:31:47 AM Page 1 of 1
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Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  6/22/2013 4:43:04 PM
Analysis Name  D:\Data\20130622\SJ201205218.d
Method yujia-shuijie.m Operator Bruker Customer
Sample Name $J201205218 Instrument / Ser# micrOTOF-Q 125
Comment
Acquisition Parameter
Source Type ESI lon Polanty Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180°C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 1.2 Umin
Scan End 3000 miz Set Collision Cell RF 700.0 Vpp Set Divert Valve Source
G te Molecular Formula P t
Formula, min. C35H62045i3Na
Formula, max.
Measured miz 653.385 Tolerance 5 ppm Charge 1
Check Valence no Minimum [1] Maximum 0
Nirogen Rule yes Electron Configuration both
Filter H/C Ratio yes Minimum Maximum 3
Estimate Carbon yes
Intens, | +MS, 0.2min #11
x104]
47
¥ 653.3847
2]
i 631.4017 l
c‘,.“',,..l..‘,l,l,,,,,.,.,. '*'l v
620 625 630 635 640 645 650 655 miz
Sum Formula Sigma miz  Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule e
C35HE2Na10453 0031 6533848 0.16 0.74 0.10 7.50 ok even
TBDPSO  OMe
v "OTBS
7 OTBS
Bruker Daltonics DataAnalysis 3.4 printed:  6/24/2013 1:49:48 PM Page 1 of 1
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Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  6/22/2013 4:24:24 PM
Analysis Name  D:\Data\20130622\SJ201205242--.d

Method yujia-shuijie.m Operator Bruker Customer
Sample Name  SJ201205242-- Instrument / Ser# micrOTOF-Q 125
Comment

Acquisition Parameter
Source Type ESI lon Polarity Positive

Set Nebulizer 0.3 Bar
Focus Mot active Set Capillary 4500 vV Set Dry Heater 180°C
Scan Begin 50 miz Set End Plate Offset  -500V Set Dry Gas 1.2 limin
Scan End 3000 miz Set Collision Cell RF 500.0 Vpp Set Divert Valve Source
Generate Molecular F Par t
Formula, min. C29H4BO4Si2Na
Formula, max.
Measured miz 539.298 Tolerance 5 ppm Charge 1
Check Valence no Minimum 0 Maximum 0
Nirogen Rule yes Electron Configuration both
Filter H/C Ratio yes Minimum 0 Maximum 3
Estimate Carbon yes
Intens. +MS, 2.0min #120)
x105
4+
34
530.2083
2_
517.3249
: l
500 505 510 515 520 525 530 535 540 545
Sum Formula Sigma miz  Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule e
C20H48Na10452 0227 539.2083 0.14 0.14 0.07 7.50 ok even

TBDPSO  OMe

<" “OH
oTBS
12
Bruker Daltonics DataAnalysis 3.4 printed:  6/24/2013 1:55:38 PM Page 1 of 1

S24



Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  6/22/2013 4:45:45 PM
Analysis Name  D:\Data\20130622\SJ201205241.d
Method yujia-shuijie.m Operator Bruker Customer
Sample Name $J201205241 Instrument / Ser# micrOTOF-Q 125
Comment
Acquisition Parameter
Source Type ESI lon Polanty Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180°C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 1.2 Umin
Scan End 3000 miz Set Collision Cell RF 700.0 Vpp Set Divert Valve Source
G te Molecular Formula P t
Formula, min. C29H4B04S5i2Na
Formula, max.
Measured miz 539.298 Tolerance 5 ppm Charge 1
Check Valence no Minimum [1] Maximum 0
Nirogen Rule yes Electron Configuration both
Filter H/C Ratio yes Minimum Q Maximum 3
Estimate Carbon yes
Intens. | +MS, 0.6min #37|
x105]
4
3]
2]
4] 517.3478
% I I T I S VU 1 1 S S
500 510 515 520 525 530 535 540 545 miz
Sum Formula Sigma miz  Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule e
C29H48Na104512 0011 539.2983 0.22 0.60 0.12 7.50 ok even

TBDPSO  OMe

" OH
g OTBS
Bruker Daltonics DataAnalysis 3.4 printed:  6/24/2013 1:52:55 PM Page 1 of 1

S25



Mass Spectrum Molecular Formula Report

Analysis Info

Acquisition Date  6/22/2013 4:51:26 PM

Analysis Name  D:\Data\20130622\SJ20121128A.d
Method yujia-shuijie.m Operator Bruker Customer
Sample Name SJ20121129A Instrument / Ser# micrOTOF-Q 125
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Mot active Set Capillary 4500V Set Dry Heater 180 *C
Scan Begin 50 miz Set End Plate Offset  -500V Set Dry Gas 1.2 Umin
Scan End 3000 miz Set Collision Cell RF 700.0 Vpp Set Divert Valve Source
= te Molecular F laP &
Formula, min. C29H46045i2Na
Formula, max.
Measured miz 537.282 Tolerance 5 ppm Charge 1
Check Valence no Minimum 1] Maximum 0
Nirogen Rule yes Electron Configuration both
Filter H/C Ratio yes Minimum Maximum 3
Estimate Carbon yes
Intens. | +MS, 0.6min #36

600

400

] 537.2823
2004
5360 = 532 = 534 5866 538 5370 | 5372 5374 | 5376 | 5378 mz
Sum Formula Sigma miz  Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule CH
C29H46Na 104512 0.227 537.2827 0.64 0.63 0.34 850 ok even
TBDPSQ  OMe
~ CHO
aTBS
13
Bruker Daltonics DataAnalysis 3.4 printed:  6/24/2013 2:36:10 PM Page 1 of 1

S26



Mass Spectrum Molecular Formula Report

Analysis Info

Acquisition Date  6/22/2013 4:48:20 PM

Analysis Name  D:\Data\201306221SJ20120904.d
Method yujia-shuijie.m Operator Bruker Customer
Sample Name $J20120904 Instrument / Ser# micrOTOF-Q 125
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Mot active Set Capillary 4500 vV Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 V Set Dry Gas 1.2 lfmin
Scan End 3000 miz Set Collision Cell RF 600.0 Vipp Set Divert Valve Source
G te Molecular Formula Par t
Formula, min. C29H48048i2H
Formula, max.
Measured miz 515.301 Tolerance 10 ppm Charge 1
Check Valence no Minimum 0 Maximum 0
Nirogen Rule yes Electron Configuration both
Filter H/C Ratio yes Minimum Maximum 3
Estimate Carbon ~ yes
Intens, +MS, 1.2min #74|

1500+

1000

1 515.3005
500
5130 5135 51400 5145 "s150° 5155 5160 | 5165 | mz
Sum Formula Sigma mfz Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule e
C29H4704 512 0.227 515.3007 0.48 0.48 0.25 B8.50 ok even
TBDPSO OMe
CHO
o OTBS
Bruker Daltonics DataAnalysis 3.4 printed:  6/24/2013 2:33:20 PM Page 1 0of 1
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Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  6/22/2013 4:55:08 PM
Analysis Name  D:\Data\20130622\SJ20121130A.d

Method yujia-shuijie.m Operator Bruker Customer
Sample Name SJ20121130A Instrument / Ser# micrOTOF-Q 125
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Mot active Set Capillary 4500V Set Dry Heater 180 *C
Scan Begin 50 miz Set End Plate Offset  -500V Set Dry Gas 1.2 Umin
Scan End 3000 miz Set Collision Cell RF 200.0 Vpp Set Divert Valve Source

= te Molecular F laP &

Formula, min. CTH1404H

Formula, max.

Measured miz 163.094 Tolerance 5. mDa Charge 1

Check Valence no Minimum 1] Maximum 0

Nirogen Rule yes Electron Configuration both

Filter H/C Ratio yes Minimum 1] Maximum 3

Estimate Carbon yes

Intens. +MS, 1.9min #115]
250
200
3 163.0944
1509
1009
; A A
0\/\1_1..1‘&‘._.:,._.._..
160 161 162 163 164 165 miz
Sum Formula Sigma miz Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule e
C7TH1504 0.046 163.0965 12.84 12.69 208 050 ok even
OMe
~_COH
W07 M OH
|
Bruker Daltonics DataAnalysis 3.4 printed:  6/24/2013 2:38:27 PM Page 1 of 1
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Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  6/26/2013 10:29:15 AM
Analysis Name  D:\Data\20130626\SJ20121128A.d

Method MA250-550P0S.m Operator Bruker Customer
Sample Name  SJ20121128A Instrument / Ser# micrOTOF-Q 125
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Mot active Set Capillary 4500 vV Set Dry Heater 180°C
Scan Begin 50 miz Set End Plate Offset  -500V Set Dry Gas 4.0 Vmin
Scan End 3000 miz Set Collision Cell RF 300.0 Vpp Set Divert Valve Source
Generate Molecular F la Par t
Formula, min. C7H1404Na
Formula, max.
Measured miz 185.078 Tolerance 5 ppm Charge 1
Check Valence no Minimum 0 Maximum 0
Nirogen Rule no Electron Configuration both
Filter H/C Ratio no Minimum 0 Maximum 3
Estimate Carbon yes
Intens. 4 +MS, 0.2min #9]
x105
254
2.0
185.0779

1.5

1.0

0.57

0g — S —_ e

180 18 182 183 184 185 miz
Sum Formula Sigma miz Err[ppm] Mean Err [ppm] Err[mDa] rdb N Rule o
C7TH14Na104 0.046 185.0784 3m a0 0.56 0.50 ok even
OMe
OH
w07 *OH
I
Bruker Daltonics DataAnalysis 3.4 printed:  6/27/2013 10:26:10 AM Page 1 of 1
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Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  6/22/2013 5:07:07 PM
Analysis Name  D:\Data\20130622\SJ20130424B.d
Method yujia-shuijie.m Operator Bruker Customer
Sample Name $J20130424B Instrument / Ser# micrOTOF-Q 125
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 4500 v Set Dry Heater 180*C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 1.2 limin
Scan End 3000 miz Set Collision Cell RF  450.0 Vipp Set Divert Valve Source
G te Molecular Formula P t
Formula, min. C11H1806Na
Formula, max.
Measured miz 269.1 Tolerance 5 ppm Charge 1
Check Valence no Minimum 1] Maximum 0
Nirogen Rule yes Electron Configuration both
Filter H/C Ratio yes Minimum ] Maximum 3
Estimate Carbon  yes
Intens. ] +MS, 0.3min #18|
6000
1 265.1423
10004
1 611302 2631263 266.1435 #0103 275.2545
0 — — - e . — - - S .
260 262 264 266 268 270 272 274 276 miz
Sum Formula Sigma miz Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule e
C11H1BNa1086 0.013  269.0996 -0.89 -1.02 -0.24 2.50 ok even
OMe
(j:OAC
w07 "OAc
14
Bruker Daltonics DataAnalysis 3.4 printed:  6/24/2013 2:11:25 FM Page 1 of 1
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Mass Spectrum Molecular Formula Report

Analysis Info

Analysis Name  D:\Data\20130622SJ20130417.d
Method yujia-shuijie.m

Sample Name $J20130417

Comment

Acquisition Date  6/22/2013 5:02:42 PM

Operator Bruker Customer
Instrument / Ser# micrOTOF-Q 125

Acquisition Parameter
Source Type ESI

lon Polarity Paositive Set Nebulizer 0.3 Bar
Focus Mot active Set Capillary 4500 v Set Dry Heater 180 °*C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 1.2 lmin
Scan End 3000 m/z Set Collision Cell RF  450.0 Vpp Set Divert Valve Source
G te Molecular Formula Par
Formula, min. C11H1806Na
Formula, max.
Measured m/z 269.099 Tolerance ppm Charge 1
Check Valence no Minimum Maximum 0
Nirogen Rule yes Electron Configuration both
Filter H/C Ratio yes Minimum Maximum 3
Estimate Carbon yes
Intens, | +MS, 2.5min #147)
x105_
0.8
1 269.0091
0.6+
0.4
0.2+
1 265.1404 2701019
00 . P ok v . A ; —_— v
260 262 264 266 268 270 272 274 276 miz
Sum Formula Sigma miz Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule e
C11H18Na106 0.019 269.0996 1.81 1.85 0.49 2.50 ok even
OMe
OAc
w07 TOAc
10
Bruker Daltonics DataAnalysis 3.4 printed:  6/24/2013 2:09:34 PM Page 10f1
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7.706
7.701
7.696
7.690
7.682
7+675
7.670
7.664
T7.443
7.438
7.420
7.390
7.367
7.348
7.344

TBDPSO

O
OEt

0.96

3.15

9.01

v —

S32

1 0

PP

Bmﬂ
(O

5320101011

1

1

20101019
7.41

arx300

5 mm QNP 1H
zg30

32768

CDC13
16

2
6250.000
0.190735

2.6214900 s

360
B0, 000
114,29

300.
1.00000000
12.40
114.29
300.1318534
14

1638
300.1300119
EM
o
0.30
o

1.00

Hz
Hz

usec
usec

=

sec
usee
usec
MHz

Mz



an
<O

(=] — O NGO ®

. L oo = ('] w = N N =

— O owr OV O I . . . P $320101011

[l MMM ~r~ 9w -~ o wy ~m o = T

= i et i Qi gl ~M~r~ W W o N ] ?
20101019
23.52
ar=x300

5 mm QNP 1H

TBDPSO O

300.
0.00002000
20.00
2.00000000 s
waltz16

OEt
2

80.00 w
0.03000000

20.00
13.70
2B.57
SFO1 75.4772501
HUCLEUS 13c
51 32768
SF T5.4677274 MHz
WOW EM
558 0
LB 3.00 Hz
GB 0
BC 1.40

\JWMMW

] 1 I I I I I I I I I I I I | ] I

] I
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Sample:

9.751

78797
7.665
7.441
7.429
7.417
T+381
7.379
7.366

BN

TBDPSO

O

HAME $320101018
EXENO 1
FROCNO

Date, 20101018
Time 14.48
INSTRUM spect
PROBHD 5 mm PASBO BB-
PULPROG zg30
0 65536
SOLVENT CDC13
NS B
Ds 2
SWH 12019.230
FIDRES 0.183399
A 2.7263832 s
RG 40.2
oW 41.600
DE 6,50
TE 298.
Dl 1.00000000
oD 1

= CHANMEL fl =

4.14
2.08

S34

1 11.10
PL1 -4,
PLIW 34,70265579
5FO1 600.1336008
51 32768
5F 600.1300221
WOW EM
S5B 0
LB 0.30
GB o
BC 1.00
L
T
0 ppm

Hz

usec



AV-600-13C
Sample:

201.9
135.8
134.0
133.58
129.8
129.7
127.7

4
\

TBDPSO O

127.5
77.2
77.0
76.8
—65.6
—52.7
—26.9
—23.8
—15.1

<

CPDPRGZ
NuCz
PCPD2
PL2
PL12
PL13
PL2ZW
PL12W
PL13W
SFO2

]
200 190 180 170 160 150 140

I 1 I I I I I I I I ] | I I I

130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S35

5J20101

an
<O

018
2

spect

5 mm PAHBO

BB

zgpg30

65

536

cpell

45454.
0.693
0.7209
20

6

29
2,00000
0.03000

CHANNEL £l =

6

83.20243
150.9178

CHANNEL f2
walt

80
-4
13

16
34.70265
0.66736
0.34702
600.1324

59

2
547
581
570
600
000
.50
8.2
000
ooo

1

.00

.00
B35

Hz
Hz
sec

usec
usec

sec
sec

993 MHz

z16

1H
.00
.oo
.16
0o
579
388
653
005



7.726
7.7086
7.689
7.450
T.446
7.417

;
\
/
\ .

74383
T.365
1.778
1.730
1.698
1.685
1.634

=g 8 i;;:;i:::E;;;E,
cw o
=

53201010191
1

1
20101022
2.34

arxiin
% mm QNF 1H
zg30
32768
CDC13
NS 16
Ds 2
SWH 6250.000 Hz
TBDPSO  OH B RS
AQ 2.6214900 sec
— RG 1430
- oW B usec
- oE usec
TE K
Dl sec
Pl 12.40 usec
DE 114.29 usec
SFOL 300.1318534 Milz
NUCLEUS 1H
51 16384
F 300.1300065 Mz
WDW EM
§5B o
LB 0.30 Hz
GB o
PC 1.00
A, ll_Ji MM M l
o [ =1l @ ™|
o| |+ o o oy o (o o|m o<
w o L] o — o [ O
I B T L e o LI Ee o ERALIIR I o o e
7 6 4 3 2 1 0 ppm
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an
<O

57201010191
2

136.2
134.2
130.1
130.0
128.0
127.9
77.7
77.3
76.9

1

20101023
8.26

arx300

5 mm QNP 1H
zgpg30

65536

cDel3

487

—141.3
—114.3

—69.9
—68.7

45.0
—27.3
—23.0
—19.4

~
e
X

2
25000.000 Hz
0.3681470 H.

TBDPSO  OH

300.
0.00002000 se
20.00
2.00000000 s
waltz1l6

80.00
0.03000000

SFO1 75.4772501
HUCLEUS 13c
51 32768

5F T5.4677274 MHz
WOW EM

558 o

LB 3.00 Hz
GB

0
FC 1.40

I 1 1 I I I
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S37



el i = i T o BT i T g e T o R B B TR BT = = e L R =i s e
LM AR MO ONFODMNAOCO0WN O
moworrrreNdooMOMAAAAAAD O DO
NUWLUWNWOOWOWN S T T T T T A A A

HAME 57201010192
EXPNO 1
PROCHD 1
TBDPSO  OH
Time 2.30
INSTRUM arx300
PROBHD S =m QNP 1H
PULBROG 230
™ 32768
/ SOLVENT cpcl3
NS 16
D3 2
SWH 6250.000 Hz
FIDRES 0.190735 He
L} AQ 2.6214900 sec
RG 1024
oW 80.000 usec
DE 114.29 usec
TE 300.0 K
D1 1.00000000 sec
Pl 12.40 usec
DE 114.29 usec
SFO1 300.1318534 MHz
NUCLEUS 1H
51 16384
SF 300.1300073 MHz
WOW EM
558 [
LB 0.30 Hz
GB 0
PC 1.00
ol |lo [es] M ™™
of | o L2l )] | T L2l (o} |
=) | (=] oo |y
I I T I I | I I | T I I
10 9 8 7 6 5 4 3 2 1 0 ppm
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an
<O

57201010192
2

_-141.1
/135.2
134.7
1338
<::13D.1
129.9
\123.0
127.8
T7.7
77.3
76.9

1

20101023
7.42

arx300

5 mm QNP 1H
zgpg30

65536

cDel3

138

—114.5
—71.9

—™70.2

46.5
—_27.2
—24.4
—19.5

£
~

2
25000.000 Hz
0.3 i

0 Hz

TBDPSO  OH
=

300.
0.00002000
20.00
2.00000000 s
waltz1lg

80.00 w
0.03000000

4|

SFOL 75.4772501
NUCLEUS 13¢C
SI 32768
SF 75.4677274 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
FC 1.40

] I I ] I 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S39



Sample:
FEAAN A NYoOMOOMDO @O MMEdTroNCOO oMo rowhEdo-mE 0o oMo mo
A OO~ A0 OWUWNILTOOULTOAO0FNNCAdO0OO0WVWOAHROFEOLOFUNOWOWLTOONOWN SO
YOO OOLTOOOOOOONNNT T A0 OO0 00 OoOVWUOUWWVWWOVLWYODWLWOLWOLDWLWD OO
~~-~-cCCC~C~C~CCCCCCCCCEFEFPODOOOODOOOOODOONDSTTITILTTSOMOOOOO A A A O

HAME §J20120228
EXPHO 1
PROCNO 1
Date_ 20120301
Time 13.49
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG =gl
el 65536
SOLVENT cneld
NS 16
DS 2
SWH 6172,839% H
FIDRES 0.094190
AQ 5.3084660
RG 228.1
oW 81.000 usec
DE 6.50 usec
TE 6731.2 K
ol 1.00000000 sec
DO 1
———————— CHANNEL ] ssssss=s
HUCL 1
Pl 10.80 usec
PL1 1.00 dB
SFOL 300.1318534 MHz
SI 32768
SF 300.1300103 MHz
WOW EM
558 o
e 0.30 Hz
GB 0
PC 1.00
A A

o) [ [=1[2sl[3] uy f=] ho (=1 RITe] Il

u| | o O (=) — (=) ] |~ |

=| |0 ||| — (2] || [Ty

L e B e B B B B B N By
11 10 9 8 7 6 5 4 3 2 1 0 pPpm

S40



AV-600-13C
Sample:

79.6
77.2
77.0
76.8
—66.6
—55.8
—146.1
—_27.1
—24.2
—_19.3

<

] I I I
150 140 130 120

ey
5720120228
2

1
20120302

8.43

spect

5 mm PABEO BB
zgpgd0

65536

13

6

45454.547
0.693581

0.03000000
1

CHANNEL £1

Hz
Hz
sec

usec
usec

=

sec
sec

NUC1 13C
Pl 6.00
PL1 1.00
PLIW 83.20243835
SFOL 150,9178993 MHz
memmmaaa CHANNEL f2 ====
CPDPRGZ waltzlé
NuCz 1H
PCPD2 BO.OOD
PL2 -4.00
PL12 13.16
PL13 16.00
PL2H 34.,70265579
0.66736388
0.34 2653
600.1324005
32768
150.9028090 MHz
EM
0
3.00
o
1.40




Hz
Hz

usec
usec

Sample:
~ v~ ~ O Wowm TN OOWHAN 00NN O WY AT AN MO O R o
G~ 0O OM™uW O~ AdO~YWN o [~ ) Oy [~ < 0O A0V NMEFO-T o
WWOWWsmm VNN T AO0OOOOO GO~ WWW A AN OOWTO OO oB R
it pei e el e o e ) u) W wun uwnuy uwn unw Mmoo o e el v el v et e e i el (=] LN
HAME 5320120225
EXPNO 1
PROCHO 1
Date, 20120227
Time 10.49
INSTRUM spect
PROBHD S mm QNP 1H/13
PULPROG zg3
65536
SOLVENT €nel3
NS 1
D3 2
'BDPSO OM
e FIDRES 0.094190
AQ 5.3084660 s
RG 114
oW B1.000
oE 6.50
TE 673.2 K
Dl 1.00000000
TDO 1
/ -------- CHANNEL f1 =ses=
HUCL 18
31 10.80
PL1 1.00
SFOL 300.1318534
[ 51 32768
sF 300.1300130 M
WDW EM
S5B o
LB 0.30
GB 0
BC 1.00
0 o ™Moy o [ [=) - ~ 10
| | — | o| |m o — — |0
0 — [ | | ™ i — Njoe
BRARER T ————— ————— T T — T —
8 7 5 4 3 2 1 ppm
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AV-600-13C
Sample:

L b .

wil

(=R N=1N.:] [=]
o~ W -~
@~~~ o

——55.9

—45.1

1 1
140 130

|
120

]
100 90

o © o
~ o oo
o

P | I

L e W

T T
30 20

BL)@E;E:E;"
5320120225
2

1

20120228

8.28

spect

5 mm PABBEO BB
zgpg30

65536

cDel3

133

2
45454.547
0.693581
0.7209570
20600
11.000
6.50

; 298.2
ol 2.00000000
D11 0.03000000
1

= CHANNEL f1
5.00

1.00
83.20243835

mmmmm——— CHANNEL f2 ====
CPDPRGZ waltzl6
NuCz 1H
PCPD2 80.00
PL2 -4.00
PL1Z 13.16
PL13 16,00
PLZW 34.70265579
PL12W 0.66736388
PL13W 0.34702853
SFO2 600.1324005
51 32768
SF 150. 9028090
WOW EM
558 0
LB 3.00
GB 0
PC 1.40

Hz
Hz

usec
usec
K
sec
sec

150.9178993 MHz




Sample:
nNomMmre- oS oo
NNAOO O W~
[t ol el e B e I Ve ]
PO O O

TSN

TBDPSO

7.664
7.657
7.400
7.392
7.378
7.366

:

4.00

1.04
1.13,—

an

8J20120510
1

1
20120511
16.45

5 mm QWP 1H/13

SWH 6172.839 Hz
FIDRES 0.094190 Hz
A 5.3084660 sec

usec

10.80 usec
1.00
300.1318534 MHz
32768
300.1300069 HHz
EM

0
0.30 Hz
]

1.00

11.24
12.88

PP



AV-600-13C
Sample: B R

135
/134
;134
~134

129
129
-\12?

127

80.2
~ 372
-{77‘0

76.8
~—72.3
—67.3
—63.3
—58.4

40.6
—27.0
—24.3
—19.2

- OH

CPDPRGZ
NuCz
PCPD2
PL2
PL12
PL13
PLZW
PL12W
PL13W
SFO2
58I

8F
WOW
558
LB

GB

PC

PVt

I I I I I
140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S45

= CHANNEL f1

5J20120510
2

1
20120522
2.35
spect

5 mm PAHED BE

2gpg30
65536
CcDC13
209

2
45454.547
0.693581
0.7209570
20600
11.000
6.50

298.2
2.00000000
0.03000000
1

5.00

1.00
83.20243835

Hz
Hz

usec
usec
K
sec
sec

150.9178993 MHz

CHANNEL f2 ====
waltzlé

1H

BO.OOD

-4.00

13.16

16.00
34.,70265579
0.66736388
0.34702653
600.1324005
32768

150, 9028090
EM

1]

3.00

o

1.40




Sample: i
[Ep I B o e o R T g I WA NN OCNNNDA M T NWOHONR 00 =
OV~ MO~ 1 FOMEAMONCOONW WI MDD NO OO NI =}
WWw W= ™Mo m OO0 OWWOW MMM 00O~ UYUOLOUNA0O0 -B R
L L T T L T T T T T T T R S T R o
el sl B e S el e TTTTOOOOOM00 AdAAAdAAAAAAAA 1 LN
HAME 5J2012-1023
EXPNO 1
PROCNO 1
Date, 20121030
Time 8.56
TBDPSO  OM
e PROBHD S mm QNP 1H/13
PULPROG zg30
65536
SOLVENT CDC13
NS 16
Ds 2
SWH 6172.839 Hz
OH FIDRES 0.094190 Hz
- AQ 5.3084660 sec
- RG 256
- oW B1.000 usec

DE 6.50 usec
TE 673.2 K

] Dl 1.00000000 sec

6 DO 1

1.00
300.1318534 »
32768
300.1300074 MHz
EM
o
0.30 Hz
o
1.00

(=] o W — |0 [l B | uwy e

IR o| |o|= | |o; oo =

3 e | etlet|ole | i|oo
T o o [ T o | o i T T T o | o T T o o | o T T
8 7 6 5 4 3 2 1 0 ppm
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AV-600-13C

Sample:
o @ M~ W u
LR L) . NNOoOo~ M o M~ [+3] o ™N o~
MM memaa N orEFwa = M e @ = oo
— - — — DO~M~M~~ W WO uwy Lag] Lo B o B |
N\ Ve NZ2EN | |1
TBDPSO OMe
-~ “OH
6' OH
AR
I I I I | I I I I I I I I I I
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 pPpm

S47

ey
5J2012-1023
2

1
20121030
16.11
spect
5 mm PABEO BB
zgpgd0
65536
13

7

45454.547
0.693581

0.03000000
1

= CHANNEL £1

Hz
Hz
sec

usec
usec
K
sec
sec

NUC1 13C
Pl 6.00
PL1 1.00
PLIW 83.20243835
SFOL 150,9178993 MHz
memmmmaa CHANNEL f2 ===
CPDPRGZ waltzlé
NuCz 1H
PCPD2 BO.OOD
PL2 -4.00
PL12 13.18
PL13 16.00
PL2ZW 34.70265579

0.66736388
0.34702653
600.1324005
32768

1]
3.00
0

1.40

150, 9028090 MHz
EM



Sample:

L=l B eI Ui e T S o IO MMEANMEN A PO AN TN MO o ™0
) o 00— 00 00 W O OO~ O 0o NUOTMUEFOMOONN OO NNNOO MO A O WD
[atl T+ IS I s T s I s T | A Ao OOM~M~MRFROOOONOOOOOOFFOUUOOWLWLWEORoAdS
M~~~ = TTTTTOOOOOO0OOO0O0O000AAddAAAAAAAAATAAAAAD OO O

/
\

TBDPSO  OMe

HAME 57201205213
EXPNO 1
OTBS =S
- Date_ 20120523
- Time 14.29
— INSTRUM spect
PROBHD 5 mm QNP 1H/13
O BS PULPROG zg30
I T 65536
1 1 SOLVENT coecl3
i 16
D5 z
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.30B4660 sec
RG 114
oW B1.000 usee
DE 6.50 usec
T8 673.2 K
D1 1.00000000 sec
T 1
________ CHANMEL f1 ===s====
NUC1 1R
Pl 10.80 usec
L1 1.00 dB
SFO1 300.1318534 MHz
s1 32768
SF 300.1300073 MH=z
WOW EM
=SB [
LB 0.30 Hz
GB 0
PC 1.00

ol |ew o| =] wn oo ]
(48] - O (MM O —l 0|~ I3}
< || |M o~ oo ™~
| —
R 7 A 5 4 3 2 1 n nnm
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AV-300-13C
le:RL-2011112
ey

MM MmN M

LR ] WL OODO M o o —w ot MmN © I QO =
W oo~ T g e 2 . 2 g
Mo NN @r~r-~ o~ ~ - ~wuyr oW = =
o [l el ol i S Y V-] w L R S A [

TBDPSO  OMe

CHANNEL £2
wal

140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm

S49



L_—_A__I\—JU“

2
H

—t | |ov|m|n r~| |oo oln |
(=10 > G| | o |0 L (2] uy |
| |w ™~ o o o
| —
R 7 A 5 4 3 2 1

S50

i

sec

usec
usec

usec

ez

ez



AV-300-13C

mple:

Sa

0121

532

Mo
= = W
|

"81
"81
61—
e —
ST —

67—

M~ SN

P9 —
L9 —
"R
2
L
‘mﬁ\

M~ OO W O

P LET
P LET
£°6CT—

9 FET~_
0°SET—+
m.mﬂ\

TBDPSO OMe

Y OTBS

OTBS

7Fl

-10 ppm

130 120 110 100 20 80 70 60 50 40 30 20 10

140

S51



Sample:

7.697
7.692
7.676
7.670
7.394
7.388
7.381
7.370
7.361
7.355
7.256
4,112
4.103
4,093
4,082
4,073
3.965
3.949
3.930
3.656
3.637
3.619
3.613
3.605
3.530
3.512
3.493
3.292
1.897
1.889
1.866
1.859
1.849
1.841
1.819
1.812
1.486
1.474
1.451

TSN

TBDPSO

r

OMe

OH

OTBS

12

TTe—m—\w

N\

1.439
1.427
1.404
1.393

1.046
1.026
1.005

0.912

L
L

0.119
0.110

(P

BRUKER
(O

HAME $J201205242
EXEHO 1
PROCNO 1
Date_ 20120528
Time 10.42
INSTRUM spact
PROBHD 5 mm QNP 1H/13
PULPROG zg30
™ 65536
SOLVENT CDpCl3
HS 16
DS 2
SWH 6172.833 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 362
oW 81.000 usec
DE 6.50 usec
TE 673.2 K
Dl 1.00000000 sec
D0 1
w== CHANNEL £l ssssmms=
1H
10.80 usec
1.00 dB
300.1318534 MHz
32768
300.1300078 MHz
EM
0
0.30 Hz
o
1.00

o] m|[wlo|-]o [} —|m 0
™| |1 O| ||| O (=] ~|m -
- | |o|—|— oo ]
—
T e o e o L L I B o
9 R 7 A 5 4 3 2 1 n nnm
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AV-600-13C
Sample: B R

MO MNWTINMm

L I S R Mmoo -~ oA - —ar-me -~
DWW T o O i g e W . . .y i T g $7201212248
R R S RS R R or~WwoO WM @ o ~ ) oY o 2212,
i QPR e [ gL et O~ 00 0 o LR e [ ?
20130109
10.27
spect
5 mm PABEO BB
zgpgd0
65536
cocll

40

2
45454.547 Hz
0.693581 Hz
0.7209570 sec

11.000 usec
6.50 usec

b
o
-
=

2,00000000 sec
0.03000000 sec
1

12 OTBS Roer | CHANNEL £l oo

Pl 6.00

PL1 1.00

PL1W 83.20243835

SFO1 150.9178993 MHz
———————— CHANNEL f2 =msss=s==
CPDPRGZ waltzlé

NUCZ 1H
PCPD2 BO.00 usec
PL2Z -4.00 dB
PL12 13.16 db
FL13 16.00 dB

PL2W 34.70265579 W
0.66736388 W
0.34702653 W

51 32768

SF 150, 9028090 MHz
WOW EM

558 0

LB 3.00 Hz
GB o

PC 1.40

I I ] I I ]
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 =10 ppm

S53



TBDPSO  OMe =
EXPHO 1
PROCHO 1
Date, 20120528
ime 10.47
INSTRUM spect
PROBHD 5 ma QWP 1H/13
PULPROG zg
OH o) 65536
- SOLVENT cocl3
- NS 16
— ps 2
SWH 6172.839 Hz
I B FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG
oW 81,000 usec
oE 6.50 usec
TE 673.2 K
bl 1.00000000 sec
™o 1
CHANNEL f] sessss==
1H
10.80 usec
1.00 dB
300.1318534 MHz
32768
300,1300074 MHz
EM
0.30 Hz
il
L.00
A«._)“M_,Jt—._dhﬂk_m__u \J L

o| lo o [ — oo o
™M | (=] || [T || =T (e (=]
| @ — ™ ™~ oo [t=]
—
R 7 4 3 2 1 N nom

S54



AV-600-13C
Sample:
oo NWYNn W
DK T oo~ o e 9 @ e e
a205999Y g Y 583 3 N Ty
NV Ve I | VA %
TBDPSO  OMe
: OH .
- D11
-— DO
i;l ()-rE353
CPOPRGZ
NUC2
i
PL12
PL13
PLizw
Sroz
51
wow
Iy
GB
‘ l l |
I I I I I ] I ] I I I I I I 1 I
140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pPpm

S55

= CHANNEL f1

an
<O

SJ20121224A
2

1

20130109

10.23

spect

5 mm PABBEO BB
zgpg30

65536

cDel3

129

2
45454.547
0.693581
0.7209570
20600
11.000
6.50

294.9
2.00000000
0.03000000
1

5.00

1.00
83.20243835

Hz
Hz
sec

usec
usec

sec
sec

150.9178993 MHz

CHANNEL f2 ====
waltzlé
1H
BO.OOD
-4.00
13.16
16.00
34.,70265579
0.66736388
0.34702653
600.1324005
32768

150. 9028090 MH.
EM
1]
3.00
o
1.40




Sample:
=1 WWwMmomMmMe— M s o e
-~ - — v Oh Y WD O 00 WD WD D
WD M~ WWwWwwwWwomomo ool
oo [l ol ol ol e

‘=~l:=§;;;£;a:hf2 Ziggég;g:;:i-J

TBDPSO  OMe

: CHO

13 OTBS

0.62

o
[
=

6.12

1.80

o]
~
o

2.70

0.97
1.36
8.02

N WP Y W\

8.33
3

sRORER
B

HAME
EXPNO
PROCHO
Date,
Time
INSTRUM
PROBHD
PULPROG
™

SOLVENT

T T

10 9 8 7 6

T T

4

S56

3

=—2.81

0

PP

SJ20121129A
1

1

20121129
14.45

spact

5 mm QNP 1H/13
230

65536
cDCl3

16

2

6172.839
©0.094190
5.3084680
256

81.000

wn
e
=

673,2
1.00000000 &
1

HANNEL f1
1.00
300.1318534
32768
300.1300053
EM

0

0.320

[

1.00

Hz
Hz
sec

usec
usec



AV-600-13C

nple:S5J201211%
(? "1 nt F? uj c? OT (? 0? oW~ Mo -~ < M N~ ~ -
2 R ) Ao ~cooao - -
o~ o M~~~ w - N NN [
| N N TN V
TBDPSO  OMe
' CHO
OTBS
13
I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 ppm

S57

an
LSl

57201211294
2

1
20121203
B8.49
spect
0 BB

2
45454.547 Hz
0.693581 Hz
sec

usec
usec
K
sec
sec

CPDPRGZ
NUC2
BCPD2
PL2

PL12
PL13 16.00
34.70265579
0.66736388
0.34702653

32768
150, 9027469 MHz
EM

o
3.00 Hz
0

1.40



o HO NWYWOoOWMWYWOoWHNWM Ao o I i+ = B B g BT e = B i ¥ =) W= -0 OO
o HOO00OMFWMNWNOoOOWI™r-I~u W~ oo~ N WWwMmoWOm oMo d s o) WO o
A S~ TITOOOHOOMO AdAd-AdAddAH 10 00O

§

vV TS N A

HAME 320120004
EXPNO 1
PROCNO 1
Date 20120904
Time 15.13
INSTRUM spect
PROBHD 5 mm QWP 1H/13
PULPROG zg30
TBDPSO  OMe :
SOLVENT CDC13
NS 16
bs 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
A 5.3084660 sec
RG 228.1
oW B1,000 usec
= DE 6.50 usec
- TE 673.2 K
-— Dl 1.00000000 sec
OTBS :
9l -------- CHAMNEL f1 =s=sasas
NUC1 1H
Pl 10.80 usec
BLL 1.00 d8
SFOL 300.1318534 MEz
5I 32768
SF 300.1300087 HHz
WDW EM
58B o
LB 0.30 Hz
GB o
BC 1.00
™M o [ - — uy M
o0 (=] N [=] w| O kel | o I3}
(=] = —l — (3] | 1|00
=
L B L B B N L B S B B L S L S L B LS
9 R 7 A 5 4 3 2 1 N onom

S58



AV-300-13C

Sample:
N b N NN
TBDPSO OMe
CHO
9' OTBS
i | A N
260 1é0 1&0 150 1éO 160 35 Gb 45 50 6

S59

=G5
5720120904
2

1
20120904
17.42

spect
5 mm QNP 1H/13
zgpg30
65536

cpcll
120

22675.736
0.346004
1.4451188
2896.3

] 673.2
=3} 2,00000000
D11 0.03000000

1

== CHANNEL fl =

00

20.00
20.00
300.1312005
32768
75.4677430
EM

0

1.00

o
1.40

22.050 w
6.5

"2.00 dB
SFO1 75.4752953 MHz

usec
dB
dB
di
MHz

MHz



o™ Mo
LCunnom
o oy oW
) uy ) s

IS e

OMe

W O

4,514
4,154
4,149
4,140
4.136
4,125
3.619
3.615
3.606
3.602
3.591
3.586

r

0.43

uy
(s Ba]
= =

™ ™M

—=0.000

an

(O

HAME 53201307058
EXPNO 1
PROCNO 1
Date, 20130705
Time 14.43
INSTRUM spect
PROBHD 5 mm PASBO BB/
PULPROG =g30
0 65536
SOLVENT CDC13
NS B
bs o
SWH B012.820
FIDRES 0.122266
A 4.0894966 s
RG 40.2
oW 62.400
DE 6,50
TE 298.9
Dl 1.00000000
DO 1

= CHANMEL fl =

H

400.13247

1
®L 14.40
51 65536
5F 400.1299924
WOW EM
558 o
LB 0.30
GB ]
PC 1.00

11.05

13.07
1.00

S60




—96.7

OMe

W
\ (@)

——92.8
77.4
77.1
77.0
76.8

—72.7

—68.1
56.9
37.1
21.0

<

ik

I ]
110 105 100 95

ey
57201307058
2

1

20130705

16.20

spect

5 mm PABEO BB/
zgpg30

65536

cDel3

118

29761.904 Hz
0.454131 Hz
1.1010548 sec

203

16.800 usec

6.50 usec

299.9

2,00000000 sec

0.03000000 sec
1000000

=

= CHANNEL fl = =mm=
100.6228293 MHz

13C
9.40 usec

32768

100.6127690 MHz
EM




Sample:
(=1 NN AT OWENND ~ < W [T 0 el s B ag B=N o RN« B« -]
w ANGOAMEWNT O™ OWNN — O O I~ WM P~ o™
o~ COFROOoOOOGNnmS [N o o [= = AW R o o B B R
r- N TTLTTTONOMM M Mmoo o L e B B | ( >< )
HAME 53201211308
EXPNO 1
FROCNO 1
Date 20121203
Time 9.04
INSTRUM spect
PROBHD 5 mm QWP 1H/13
PULPROG 2g30
™ 65536
o M e SOLVENT CDC13
NS 16
D& 2
SHH 6172,.839 Hz
FIDRES 0.094130 Hz
g 5.3084660 sec
Rl 512
oW B1.000 usec
oE 6.50 usec
TE 673.2 K
Dl 1.00000000 sec
TDO 1
" = CHANNEL f1 = -
Al
W07 YOH --
BL1 1.00 d8
SFOL 300.1318534 HHz
5I 32768
sF 300.1300052 M=z
WOW EM
' 558 0
I LB 0.30 Hz
GB o
BC 1.00
Wl o || uwy = (3] = -
O uD oo || oy (23 [ u = u
o||lo oo [\ [=] | [ [ag]
— — T — — — — T —
7 6 5 2

S62



AV-600-13C
nple:S5J201211: B R

5J201211308
2

94.8
94.6
78.9
77.2
77.0
76.8

1

20121204

10.37

spect

5 mm PABBEO BB
zgpg30

65536

cDel3

486

—_72.7
—66.3
—_57.9
—34.5

20.6

<
<

OMe

2
45454.547 Hz
0.693581 Hz
o H 0.7209570 sec
11.000 usec
6.50 usec

2,00000000 sec
0.03000000 sec
1

= CHANNEL £1

W 0" "OH

6.00
1.00
PL1W 83.20243835
' SFO1 150,9178993 MHz
I ———————— CHANNEL f2 ssssss==
CPDPRGZ waltzlé
HUC2Z 1H
PCPD2 B0.00 usec
PL2Z -4.00 dB
PL12 13.16 dB
FL13 16.00 dB
PL2W 34.70265579 W
PL12W 0.66736388 W
PL13W 0.34702653 W
SFO2 600.1324005 MHz
58I 32768
SF 150.90268204 MHz
WDW EM
558 1]
LE 3.00 Hz
GB o
BC 1.40

I
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 ppm

S63



7.260

6.244
6.234
5556

<

_-5.576

<

4,907
4.887

4.884
4.863

OAc

W' &
v O OAc &
i
|
© < —[m () =1 o
™ o < | o || |w|on] [
o ; - B R PN olal lolo] e
" T T T T T T T [ A B B
6 5 4 3 2 1 0 ppm

S64

= CHANMEL fl =

MO T~ Mwr- o
~WwWo oMo 0~
? 5 (O

5720130601
1

1

20130608

10.34

spect

S mm PABBO BB/
2930

65536

€DCl3

B

oL 0 Hz

0.122266 Hz

4.0894966 sec
7

1.8
62,400 usec
6,50 usec

300.3
1.00000000 sec
1

400.13247 k
18
14.40 usec
65536
400.1300096 MHz
EM
o
0.30 Hz
o
1.00



5J20130601A
2013-06-13

[Ta} NO Mmoo ™~

169.8

169.6
21.0
20.8

Wr=r~r~oan wy
M~ w

N

—99.9

o~
o

—37.1
—29.7

<
<

™07 "OAC

. . L o e et Latt et
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S65



Sample:

7.260

W

_-6.039
~~6.011

10°

OAc

OAc

0.93
1.31

3.19

HAME 5320130417
EXENO 1
PROCNO 1
Date, 20130418
Time 11.45%
INSTRUM spect
PROBHD 5 mm QWP 1H/13
PULPROG zg30

0 65536
SOLVENT CDC13

NS 16

bs 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
A 5.3084660 sec
RG 12

oW B1.,000 usec
DE 6.50 usec
TE 673.2 K
Dl 1.00000000 sec
DO 1

= CHANMEL fl =

S66

13.03
o —3.15

10,80 usec

i 1.00 dB
5FO1 300.1318534 MHz
5I 32768

5F 300.1300053 Mz
WDW EM

58B o

LB 0.30 Hz
GB o

BC 1.00



§J20130417 i
2013-06-13 C aﬁg
BR R

o™
(_‘-: 5‘; wy MO oMY o o o ow
L o ~ [~ W0 o w W k=] 5520130417
— o ~r~M~M~F~O uy o NN 2
297.9 K
C 2.00000000 sec
0.03000000 sec
= CHANNEL £1
NUC1 C
Pl usec
sI 3
N SF 150.9028090 MHz
W WDW EM
W07 0A c
C LB 1.00 Hz
GB 0
FC 1.40

T T T T T T T LAMAAAMAAM bt T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S67



