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1. General Remarks

'H NMR and °C NMR spectra were recorded on a Bruker AV-400 or 500 MHz spectrometer.
Chemical shifts (8) are given in relative to tetramethylsilane (8§ 0.00 ppm) in CDCI3. Coupling
constants, J, were reported in hertz unit (Hz). High resolution mass spectra (HRMS) were obtained
on a Q-STAR Elite ESI-LC-MS/MS Spectrometer. Chemical names were generated using
Cambridge Soft. ChemDraw Ultra 10.0. Optical rotations were measured on a WZZ-2S
polarimeter. Enantiomeric ratios were determined by chiral HPLC using a chiralpak AD-H
(Amylose tris (3,5-dimethylphenylcarbamate)coated on Spm silica-gel Jor OD-H column (Cellulose
tris (3,5-dimethylphenylcarbamate) coated on 5um silica-gel) with hexane and i-PrOH as solvents.

Commercially obtained reagents were used without further purification.

2. Synthesis of Ligand L8:

Cl,SiH, 'Pr,NEt
toluene, 110°C

Ar,POH, Pd(OAc),, dppb

iPr,NEt, DMSO, 90°C

17
Ar= 3,5-di(t-butyl)pheyl

CLSiH, 'Pr,NEt

toluene, 110°C

Ar= 3,5-di(t-butyl)pheyl

Compound L8 was prepared according to literature reported method": To a solution of
(R)-2,2',3,3'-tetrahydro-1,1'-spirobi[indene]-7,7'-diol 13 (3.0 g, 11.9 mmol) in CH,Cl, (70 mL)
was added pyridine (3.8 mL, 47.6 mmol), and followed by dropwise addition of triflic anhydride
(4.5 mL, 23.8 mmol) at 0°C. The mixture was stirred at room temperature over night. After
removal of the solvent, the residue was diluted with EtOAc (50 mL) and then washed with 5 %
aqueous HCI, saturated NaHCOs3, and brine. The organic layer was dried over anhydrous sodium
sulfate, concentrated under reduced pressure. The residue was loaded on silica gel column and
purified by CH,Cl, to afford the pure product 14 (5.8 g, 95%) as a white solid."H NMR (500 MHz,
CDCl3) & 7.18-7.24 (m, 4H), 7.06 (d, J = 7.5 Hz, 2H), 3.03 (m, 4H), 2.22-2.33 (m, 4H). >C NMR
(125 MHz, CDCl;) 6 147.7, 145.9, 138.2, 129.4, 124.4, 119.3, 118.4, 116.7, 59.3, 38.6, 31.1.
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EI-MS m/z 516, (M"), 383, 367, 250, 233, 221, 202, 189, 165, 152, 107, 69. [a]p> +146.1 (c 1.0,
CHCl,).

A mixture of compound 14 (4.0 g, 7.8 mmol), bis(3,5-di-tert-butylphenyl)phosphine oxide
(4.0 g, 9.4 mmol), palladium acetate (87.8 mg, 0.4 mmol) and 1,4-bis(diphenylphospino)butane
(dppb, 170 mg, 0.4 mmol) and diisopropylethylamine (4.0 g, 31 mmol) in DMSO (40 mL) was
heated with stirring at 90 °C for 6 hours. After cooling to room temperature, the reaction mixture
was diluted with EtOAc, washed with 5 % aqueous HCIl and saturated NaHCO;. The organic
phase was dried over anhydrous Na,SO, and concentrated in vacuum. The residue was loaded on a
silica gel column and purified with petroleum ether/EtOAc (3:1) to afford compound 15 (5.7 g,
92%) as a white solid. '"H NMR (500 MHz, CDCls) & 7.55 (d, J = 0.5 Hz, 1H), 7.41 (m, 1H), 7.25
(d, J=2.0 Hz, 1H), 7.18-7.22 (m, 3H), 7.07-7.14 (m, 2H), 7.04 (dd, J = 7.5, 2.0 Hz, 2H), 6.56 (d,
J=8.0 Hz, 1H), 3.22-3.29 (m, 1H), 3.02-3.12 (m, 4H), 2.25-2.38 (m, 3H), 1.26 (s, 18H), 1.70 (s,
18H). *C NMR (125 MHz, CDCl3) & 152.8, 150.2, 150.1, 149.1, 145.9, 145.1, 141.9, 136.1, 135.2,
133.3, 131.4, 130.6, 128.4, 128.0, 127.8, 127.6, 126.0, 125.9, 125.8, 125.3, 124.7, 123.6, 119.1,
117.5, 116.6, 61.9, 39.7, 39.5, 34.9, 34.8, 31.7, 31.2, 31.2, 30.7. EI-MS m/z 792 (M"), 777, 659,
644, 628, 576, 443, 4258, 322, 233, 149, 107, 57. [a]p” +160.5 (¢ 1.0, CHCl;).

To a mixture of compound 15 (5.0 g, 6.3 mmol) and diisopropylethylamine (31.0 g, 240
mmol) in toluene (60 mL) was added CI3SiH (9.7 mL, 94.5 mmol) at 0 °C. The reaction mixture
was stirred at 110 °C for overnight. After cooling to room temperature, the mixture was diluted
with Et,O and quenched with small amount of saturated NaHCO;. The resulting suspension was
filtered through Celite and the solid was washed with Et,0. The combined organic layer was dried
over Na,SO,4 and concentrated under reduced pressure. The residue was loaded on silica gel
column and purified through chromatography with pretrolum ether/EtOAc (50/1 to 20/1) as eluent
to give compound 16 (4.2 g, 86%) as a white solid. '"H NMR (500 MHz, CDCls) § 7.13-7.21 (m,
5H), 7.07 (t, J = 7.5 Hz, 1H), 6.91 (d, J = 7.5 Hz, 2H), 6.80 (d, J = 7.5 Hz, 2H), 6.73 (d, J=7.5 Hz,
2H), 2.87-2.97 (m, 3H), 2.72 (m, 1H), 2.26 (m, 2H), 1.97 (m, 2H), 1.11 (s, 18H), 1.09 (s, 18H)."*C
NMR (125 MHz, CDCl;) 6 151.8, 150.1, 150.0, 148.1, 146.3, 143.3, 141.1, 137.0, 136.1, 133.6,
133.4, 128.8, 128.4, 128.2, 127.7, 127.6, 126.9, 125.1, 123.9, 122.0, 121.9, 119.3, 118.2, 116.7,
61.7, 61.6, 39.0, 38.9, 38.8, 34.7, 31.3, 31.2, 30.6. EI-MS m/z 776 (M"), 719, 627, 601, 298, 263,
233, 147, 57. [a]p> +116.5 (¢ 1.0, CHCL).

The mixture of compound 16 (3.0 g, 3.9 mmol), bis(3,5-di-tert-butylphenyl)phosphine oxide
(2.5 g, 5.8 mmol), palladium acetate (43 mg, 0.2 mmol), 1,4-bis(diphenylphospino)butane (dppb,
82 mg, 0.2 mmol) and diisopropylethylamine (2.0 g, 15.6 mmol) in DMSO (40 mL) was heated
with stirring at 90 °C for 6 hours. After cooling to room temperature, the reaction mixture was
diluted with EtOAc, washed with 5 % aqueous HCI and saturated NaHCO;. The organic phase
was dried over anhydrous Na,SO, and concentrated under reduced pressure. The residue was
loaded on a silica gel column and purified with petroleum ether(20/1 to 5/1) to give compound 17

(3.2 g, 83%) as a white solid. "H NMR (500 MHz, CDCls) & 7.66 (d, J = 8.0 Hz, 2H), 7.60 (dd, J =
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11.5, 1.5 Hz, 2H), 7.44 (s, 1H), 7.31-7.36 (m, 3H), 7.24 (d, J = 6.0Hz, 2H), 7.09-7.16 (m, 3H),
6.55-7.07 (m, 3H), 6.56 (d, J = 6.0 Hz, 2H), 3.01-3.10 (m, 2H), 2.66-2.72 (m, 2H), 2.36 (dd, J =
16.0, 9.5 Hz, 1H), 2.03 (dd, J = 12.0, 7.5 Hz, 1H), 1.86 (dd, J = 13.0, 9.0 Hz, 1H), 1.55 (m, 1H),
1.28 (s, 18H), 1.25 (s, 18H), 1.00 (s, 18H), 0.92(s, 18H).°C NMR (125 MHz, CDCls) & 157.8,
153.3, 150.2, 150.0, 149.3, 149.0, 146.2, 140.7, 135.8, 135.0, 134.9, 134.1, 132.7, 132.2, 132.1,
131.5, 129.6, 128.3, 127.3, 126.7, 126.5, 125.4, 125.2, 125.1, 124.5, 124.4, 122.3, 120.3, 64.8,
39.8, 38.6, 35.0, 34.8, 34.4, 31.2, 31.1, 30.4. ESI-MS m/z 1053.4 (M + H"). HRMS calcd for
C73HooOP, (M + H)™ 1053.7166, found 1053.7146. [a]p> +165.5 (¢ 1.0, CHCL).

To a mixture of compound 17 (3.1 g, 2.9 mmol) and diisopropylethylamine (15.0 g, 116
mmol) in toluene (60 mL) was added CI;SiH (4.5 mL, 43.4 mmol) at 0 °C. The reaction mixture
was stirred at 110 °C for overnight. After cooling to room temperature, the mixture was diluted
with Et,0 and quenched with small amount of saturated NaHCO;. The resulting suspension was
filtered through Celite and the solid was washed with Et,0. The combined organic layer was dried
over Na,SO,and concentrated under reduced pressure. The crude product was purified by silica
gel column chromatography with pretrolum ether/DCM (50/1 to 5/1) as eluent to give compound
L8 (2.6 g, 87%) as a white solid. '"H NMR (500 MHz, CDCls) & 7.25 (s, 2H), 7.07-7.18 (m, 10H),
6.96 (s, 2H), 6.84 (s, 2H), 2.73 (m, 2H), 2.51 (m, 2H), 1.74 (m, 2H), 1.66 (m, 2H), 1.63 (s, 36 H),
1.87 (s, 36H); >C NMR (125 MHz, CDCl;) § 152.9, 150.0, 148.8, 143.2, 138.5, 136.6, 136.6,
132.8, 129.8, 127.0, 126.1, 125.1, 122.6, 120.5, 64.7, 38.6, 34.8, 34.6, 31.4, 31.1, 30.3; ESI-MS
m/z 1037.4 (M + H"). HRMS calcd for C73HooP," (M + H)" 1037.7217, found 1037.7205. [a]p™
+103.4 (c 1.0, CHCl3).

3. Synthesis of Substrates:

X OH
AN NaH COOEt NaBH
Z>x U (A COOEt  THRMeOH RT__
OH
7 EtO OEt 8 180

2-(2-iodobenzyl)propane-1,3-diol (1a):

Typical procedure: Compound la was prepared according to similar route of literature
reported methods'”: Ethyl malonate (6.2 mL, 40 mmol) was slowly added to the suspension of
sodium hydride (1.6 g, 40 mmol) in THF at 0 °C. The reaction mixture was stirred at this
temperature for 1.0 hours, then compound 7 (6.0 g, 20 mmol) in THF (10 mL) was added. The
mixture was stirred at room temperature for another 3 hours and quenched by addition of H,O (20
mL). The aqueous phase was extracted with ethyl acetate (50.0 mL x 3). The combined organic
phase was concentrated under reduced pressure, and the residue was loaded on silica gel column
and purified by flash chromatography (ethyl acetate/petroleum ether = 1/50 to 1/15) to afford the
pure product 8 (7.0 g, 93%) as a colorless oil.

To a solution of compound 8 (7.0 g, 18.6 mmol) in THF (60 ml), was added NaBH,4 (3.5 g, 93
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mmol) and the mixture was stirred at 0 °C for 15 minute. Then MeOH (12 mL) was added, and the
mixture was stirred at room temperature for 4 hours. The reaction mixture was quenched by
addition of H,O (20 mL). The organic solvents were removed under reduced pressure and the
aqueous phase was extracted with ethyl acetate (50.0 mL x 3). The combined organic phase was
concentrated under reduced pressure. The residue was loaded on silica gel column and purified by
flash chromatography (ethyl acetate/petroleum ether = 1/3 to 1/1) to afford the pure product 1la
(4.9 g, 90%) as a white solid. '"H NMR (500 MHz, CDCl3) § 7.74 (d, J = 8.0 Hz, 1H), 7.14-7.20
(m, 2H), 6.81 (m, 1H), 3.74 (dd, J = 11.0, 5.5 Hz, 2H), 3.62 (dd, J = 11.0, 7.0 Hz, 2H), 3.35 (br s,
2H), 2.65 (d, J = 7.0 Hz, 2H), 2.03 (m, 1H); *C NMR (125 MHz, CDCl3) & 142.6, 139.6, 130.4,
128.2, 128.0, 100.9, 64.5, 42.3, 38.5; ESI-MS m/z 3147 (M + Na)’; HRMS calcd for
CioH;3INaNO; " (M + Na)' 314.9852, found 314.9852.

2-(2-bromobenzyl)propane-1,3-diol (1a’):
Br OH

o,

87% yield, white solid. "H NMR (500 MHz, CDCls) & 7.46 (d, J = 8.0 Hz, 1H), 7.14-7.18 (m, 2H),
7.01 (m, 1H), 3.77 (dd, J = 10.0, 5.5 Hz, 2H), 3.65 (dd, J = 11.0, 7.0 Hz, 2H), 2.70 (d, J = 7.0 Hz,
2H), 2.07 (m, 1H), 1.87 (br s, 2H); >C NMR (125 MHz, CDCLs) § 139.4, 132.9, 131.3, 127.9,
127.3,124.7, 64.4, 42.3, 34.2; ESI-MS m/z 266.7 (M + Na)"; HRMS caled for CoH;3BrNaO,” (M
+Na)' 266.9991, found 266.9990.

2-(2-iodo-4-methylbenzyl)propane-1,3-diol (1b):
| OH

jond

89% yield, colorless oil. "H NMR (400 MHz, CDCLy) & 7.66 (s, 1H), 7.06-7.12 (m, 2H), 3.84 (dd,
J =104, 2.8 Hz, 2H), 3.71 (dd, J = 10.4, 6.8 Hz, 2H), 2.71 (d, J = 7.6 Hz, 2H), 2.27 (s, 3H),
2.10(br s, 3H); '°C NMR (125 MHz, CDCls) § 139.9, 139.4, 137.9, 130.0, 129.1, 100.8, 64.7, 42.4,
38.0, 20.2; ESI-MS m/z 329.6 (M + Na)"; HRMS calcd for C;;H;sINaO," (M + Na)* 329.0009,
found 329.0013.

2-(2-bromo-4-methylbenzyl)propane-1,3-diol (1b”):
Br OH

jond

83% yield, colorless oil. 'H NMR (400 MHz, CDCl3) § 7.37 (s, 1H), 7.11 (d, J = 8.0 Hz, 1H), 7.03
(d, J = 8.0 Hz, 1H), 3.83 (dd, J = 10.4, 2.4 Hz, 2H), 3.70 (dd, J = 10.4, 6.4 Hz, 2H), 2.72 (d, J =
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7.2 Hz, 2H), 2.30 (s, 3H), 2.10 (m, 1H); °C NMR (125 MHz, CDCl3) & 137.9, 136.1, 133.3, 131.0,
128.2, 124.4, 64.8, 42.4, 33.7, 20.5; ESI-MS m/z 259.1 (M +H)"; HRMS calcd for C;;H;sBrO,"
(M +Na)" 259.03828, found 259.0330.

2-(2-iodo-5-methylbenzyl)propane-1,3-diol (1c):
| OH

OH

82% yield, colorless oil. "H NMR (500 MHz, CDCls) § 7.66 (d, J = 8.0 Hz, 1H), 7.03 (d, J = 1.5
Hz, 1H), 6.71 (dd, J = 8.0, 1.5 Hz, 1H), 3.82 (dd, J = 11.0, 3.5 Hz, 2H), 3.69 (dd, J = 11.0, 6.5 Hz,
2H), 2.88 (br's, 2H ), 2.67 (d, J = 7.5 Hz, 2H), 2.26 (s, 3H), 2.10 (m, 1H); *C NMR (125 MHz,
CDCls) & 142.3, 139.3, 138.2, 131.3, 129.1, 96.8, 64.9, 42.4, 38.4, 20.8; ESI-MS m/z 329.6 (M +
Na)"; HRMS calcd for C;1H,;5sINaO," (M + Na)" 329.0009, found 329.0013.

2-(2-iodo-3,4-dimethylbenzyl)propane-1,3-diol (1d):
| OH

Jond

64% yield, white solid. "H NMR (400 MHz, CDCl;) & 7.01 (d, J = 8.0 Hz, 1H), 6.95 (d, J = 8.0 Hz,
1H), 3.86 (dd, J = 10.8, 3.2 Hz, 2H), 3.72 (dd, J = 10.8, 6.8 Hz, 2H), 2.79 (d, J = 7.6 Hz, 2H), 2.47
(s, 3H), 2.34 (s, 3H), 2.25 (br s, 2H ), 2.14 (m, 1H); '>C NMR (125 MHz, CDCl;) & 140.9, 140.4,
135.2, 129.4, 127.6, 109.8, 65.1, 42.2, 40.0, 26.6, 21.8; ESI-MS m/z 343.2 (M + Na)'; HRMS
caled for Cj,H;,INaO," (M + Na)™ 343.0165, found 343.0167.

2-(2-iodo-4-methoxybenzyl)propane-1,3-diol (1e):
| OH

MeOMH

88% yield, white solid. 'H NMR (500 MHz, CDCls) § 7.36 (s, 1H), 7.11 (d, J = 8.0 Hz, 1H), 6.83
(d, J = 8.0 Hz, 1H), 3.85 (dd, J = 11.0, 3.0 Hz, 2H), 3.77 (s, 3H), 3.70 (dd, J = 11.0, 6.5 Hz, 2H),
2.70 (d, J = 7.5 Hz, 2H), 2.10 (br s, 2H), 2.07 (m, 1H); >C NMR (125 MHz, CDCl3) & 158.2,
134.6, 130.4, 124.6, 114.4, 100.6, 65.3, 55.5, 42.7, 37.5; ESI-MS m/z 344.9 (M + Na)"; HRMS
caled for C; H;5sINaO;" (M + Na)" 344.9958, found 344.9961.

2-(2-iodo-4,5-dimethoxybenzyl)propane-1,3-diol (1f):
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MeO OH
OMe

72%yield, white solid. '"H NMR (500 MHz, CDCls) & 7.19 (s, 1H), 6.76 (s, 1H), 3.83 (dd, J = 11.0,
2.5 Hz, 2H), 3.83 (s, 3H), 3.82 (s, 3H), 3.70 (dd, J = 11.0, 6.5 Hz, 2H), 2.67 (d, J = 7.5 Hz, 2H),
2.43 (br s, 2H), 2.07 (m, 1H); >C NMR (125 MHz, CDCl3) & 149.3, 148.1, 135.1, 121.8, 113.2,
88.5, 65.0, 56.2, 56.0, 42.8, 38.2; ESI-MS m/z 375.4 (M + Na)+; HRMS caled for Cj,H7INaO, "
(M + Na)" 375.0064, found 375.0064.

2-(5-chloro-2-iodobenzyl)propane-1,3-diol (19g):
| OH

OH
Cl

79% yield, white solid. 'H NMR (400 MHz, CDCl3) & 7.71 (d, J = 8.4 Hz, 1H), 7.23 (d, J = 2.0 Hz,
1H), 6.90 (dd, J = 8.4, 2.0 Hz, 1H), 3.85 (dd, J = 10.8, 2.8 Hz, 2H), 3.70 (dd, J = 10.8, 6.0 Hz, 2H),
2.73 (d, J = 7.2 Hz, 2H), 2.61 (br s, 2H ), 2.06 (m, 1H); °C NMR (125 MHz, CDCl3) & 144.6,
140.5, 134.5, 130.3, 128.2, 97.9, 64.4, 42.1, 38.4; ESI-MS m/z 327.0 (M + H)"; HRMS calcd for
CioHy3 CIIO," (M + H)" 326.9643, found 326.9646.

2-(5-bromo-2-iodobenzyl)propane-1,3-diol (1h):
I OH

OH
Br

82% vield, white solid. 'H NMR (400 MHz, CDCLy) 8 7.65 (d, J = 8.0 Hz, 1H), 7.39 (s, 1H), 7.04
(d, J = 8.0 Hz, 1H), 3.85 (dd, J = 10.8, 3.2 Hz, 2H), 3.70 (dd, J = 10.8, 6.8 Hz, 2H), 2.73 (d, J =
6.8 Hz, 2H), 2.33 (br s, 2H), 2.08 (m, 1H); '°C NMR (125 MHz, CDCLy) & 145.2, 140.9, 133.2,
131.2, 122.6, 98.7, 64.6. 42.6, 38.6; ESI-MS m/z 370.9 (M + H)"; HRMS caled for Cy Hys Br I
0," (M + H)" 370.9138, found 370.9142.

2-(4-fluoro-2-iodobenzyl)propane-1,3-diol (1i):

79% yield, yellow solid. '"H NMR (400 MHz, CDCLy) § 7.54 (dd, J = 8.0, 2.0 Hz, 1H), 7.17-7.20
(m, 1H), 6.97-7.02 (m, 1H), 3.83 (dd, J = 10.8, 3.2 Hz, 2H), 3.67 (dd, J = 10.8, 6.4 Hz, 2H), 2.72
(d, J = 7.6 Hz, 2H), 2.68 (br s, 2H), 2.05 (m, 1H); '°C NMR (125 MHz, CDCl;) § 160.5, 138.5,
130.8, 126.3, 115.2, 99.6, 64.8, 42.3, 37.5; ESI-MS m/z 311.6 (M + H)"; HRMS calcd for Co Hjs
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FI10," (M +H)" 310.9939, found 310.9941.

2-(2-iodo-4-nitrobenzyl)propane-1,3-diol (1j):

OZNMH

86% yield, yellow solid. "H NMR (400 MHz, CDCl3) & 8.65 (d, J = 2.0 Hz, 1H), 8.12 (dd, J = 8.4,
2.0 Hz, 1H), 7.42 (d, J = 8.4 Hz, 1H), 3.84 (dd, J = 10.8, 3.2 Hz, 2H), 3.67 (dd, J = 10.8, 6.0 Hz,
2H), 2.90 (d, J = 7.6 Hz, 2H), 2.35 (br s, 2H), 2.10 (m, 1H); >C NMR (125 MHz, CDCl5) & 150.6,
146.5, 134.4, 130.5, 123.0, 99.7, 64.4, 41.9, 38.5; ESI-MS m/z 360.2 (M + Na)"; HRMS calcd for
CioH2IN Na O, (M + Na)" 359.9703, found 359.9705.

2-(2-iodo-4-(trifluoromethyl)benzyl)propane-1,3-diol (1Kk):
| OH

F3c©/\<)H

64% yield, colorless oil. "H NMR (500 MHz, CDCl5) & 8.06 (s, 1H), 7.52 (d, J = 8.0 Hz, 1H), 7.36
(d, J = 8.0 Hz, 1H), 3.86 (dd, J = 11.0, 2.0 Hz, 2H), 3.70 (dd, J = 11.0, 6.0 Hz, 2H), 2.83 (d, J =
7.5 Hz, 2H), 2.58 (br s, 2H), 2.10 (m, 1H); >C NMR (125 MHz, CDCl;) & 147.0, 136.4, 130.4,
130.2 125.0, 122.8, 100.3, 64.7, 42.0, 38.5; ESI-MS m/z 382.9 (M + Na)"; HRMS calcd for
C11HoF3INaO," (M + Na)" 382.9726, found 382.9730.

4-(3-hydroxy-2-(hydroxymethyl)propyl)-3-iodobenzonitrile (11):

NCMH

92% yield, white solid. "H NMR (400 MHz, CDCl3) & 8.09 (s, 1H), 7.56 (d, J = 8.0 Hz, 1H), 7.37
(d, J = 8.0 Hz, 1H), 3.86 (dd, J = 10.8, 3.2 Hz, 2H), 3.67 (dd, J = 10.8, 6.0 Hz, 2H), 2.86 (d, J =
7.2 Hz, 2H), 2.15 (br s, 2H), 2.08 (m, 1H); >C NMR (125 MHz, CDCl;) & 148.8, 142.5, 131.5,
130.7, 117.0, 111.6, 100.4, 64.1, 41.7, 38.7; ESI-MS m/z 340.9 (M + Na)"; HRMS calcd for Cy;
H;; INNaO, (M +Na)" 339.9807, found 339.9805.

methyl 3-(3-hydroxy-2-(hydroxymethyl)propyl)-4-iodobenzoate (1m):
| OH

OH
COOMe

67% vield, colorless oil. "H NMR (500 MHz, CDCls) & 7.87 (d, J = 8.0 Hz, 1H), 7.83 (s, 1H), 7.48
(d, J = 8.0 Hz, 1H), 3.87 (s, 3H), 3.79 (dd, J = 11.0, 3.0 Hz, 2H), 3.66 (dd, J = 11.0, 6.0 Hz, 2H),
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3.14 (br s, 2H), 2.77 (d, J = 7.5 Hz, 2H), 2.08 (m, 1H); >C NMR (125 MHz, CDCl;)  166.8,
143.4, 139.9, 130.8, 130.1, 128.5, 107.2, 64.2, 52.3, 42.2, 38.4; ESI-MS m/z 373.0 (M + Na)";
HRMS calcd for C,H;sINaO," (M + Na)* 372.9907, found 372.9906.

2-(2-bromo-4-chlorobenzyl)propane-1,3-diol (1n):

88% yield, white solid. '"H NMR (400 MHz, CDCls) & 7.55 (s, 1H), 7.17-7.23 (m, 2H), 3.82 (dd, J
=10.4, 3.4 Hz, 2H), 3.68 (dd, J = 10.4, 7.2 Hz, 2H), 2.74 (d, J = 7.2 Hz, 2H), 2.42 (br s, 2H), 2.08
(m, 1H); *C NMR (125 MHz, CDCl3) & 138.0, 132.7, 132.5, 132.0, 127.6, 124.9, 64.6, 42.1, 33.6;
ESI-MS m/z 279.0 (M + H)"; HRMS caled for C,0H;3sBrClO," (M + H)™ 278.9782,
found278.9784.

2-(2-bromo-5-fluorobenzyl)propane-1,3-diol (10):
Br OH

OH
F

74% yield, colorless oil. "H NMR (500 MHz, CDCl3) 6 7.45-7.48 (m, 1H), 6.98 (d, J = 9.0 Hz,
1H), 6.78-6.82 (m, 1H), 3.80 (dd, J = 11.0, 3.5 Hz, 2H), 3.66 (dd, J=11.0, 7.5 Hz, 2H), 3.16 (br s,
2H), 2.73 (d, J = 7.0 Hz, 2H), 2.09 (m, 1H); *C NMR (125 MHz, CDCl3) & 161.8, 141.5, 134.0,
118.8, 118.1, 1152, 64.4, 42.0, 34.3; ESI-MS m/z 2852 (M + Na)’; HRMS calcd for
C1oH,BrFNaO," (M + Na)" 284.9897, found 284.9898.

2-(2-bromo-4,5-difluorobenzyl)propane-1,3-diol (1p):
Br OH

F OH
F

83% yield, colorless oil. "H NMR (500 MHz, CDCl3) & 7.37 (t, J = 8.5 Hz, 1H), 7.09-7.13 (m, 1H),
3.82 (dd, J=10.5, 2.5 Hz, 2H), 3.66 (dd, J = 10.5, 6.0 Hz, 2H), 2.73 (d, J = 7.5 Hz, 2H), 2.41(br s,
2H), 2.09 (m, 1H); *C NMR (125 MHz, CDCl3) § 150.0, 148.0, 136.3, 121.5, 119.3, 117.7, 64.5,
42.0, 33.6; ESI-MS m/z 281.0 (M + H)"; HRMS calcd for C,oH;,BrF,0," (M + Na)" 280.9979,
found 280.9983.

2-(2-iodophenyl)propane-1,3-diol (3):
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OH
CHO |

@E\Cooa HCOOEt, NaH = @COOE NaBH,4
| THF I THF/MeOH OH

9 10 3

Compound 3 was prepared according to similar route of literature reported methods":

Compound 9 (4.0 g, 14 mmol) in THF (15 mL) was slowly added into a suspension of sodium
hydride (1.8 g, 45 mmol) in THF at 0 °C. The reaction mixture was stirred at this temperature for
1.0 hours and ethyl methanoate (2.5 mL, 30 mmol) was added at room temperature. The mixture
was stirred for another 3 hours and quenched by addition of H,O (20 mL). The aqueous phase was
extracted with ethyl acetate (15.0 mL x 3). The combined organic phase was concentrated under
reduced pressure then the residue was loaded on silica gel column and purified by flash
chromatography (ethyl acetate/petroleum ether = 1/50 to 1/20) to afford the pure product 10 (3.4 g,
76%) as a yellow solid.

NaBH, (1.5 g, 39 mmol) was slowly added into a solution of compound 10 (2.2 g, 6.9 mmol) in
THF (30 ml), and the mixture was stirred at 0 °C for 15 minute. Then MeOH (6 mL) was added
and the mixture was stirred at room temperature for 4 hours. The reaction mixture was quenched
H,0 (20 mL) and concentrated under reduced pressure to remove THF and MeOH. The aqueous
phase was extracted with ethyl acetate (50.0 mL x 3). The combined organic phase was
concentrated under reduced pressure. The residue was loaded on silica gel column and purified by
flash chromatography (ethyl acetate/petroleum ether = 1/3 to 1/1) to afford compound 3 (1.8 g,
92%) as a white solid. "H NMR (500 MHz, DMSO) & 7.83 (dd, J =8.0, 2.0 Hz, 1H), 7.32 (t, J =
8.0 Hz, 1H), 7.27 (dd, J = 8.0, 2.0 Hz, 1H), 6.95 (t, ] = 8.0 Hz, 1H), 4.62 (t, J = 5.5 Hz, 2H ), 3.63
(m, 4H), 3.18 (m, 1H); °C NMR (125 MHz, DMSO) & 143.6, 139.0, 128.5, 128.2, 128.0, 103.0,
61.5, 53.6; ESI-MS m/z 300.96 (M + Na)"; HRMS calcd for CoH;;INaO, * (M + Na)" 300.9696,
found 300.9697.

2-(2-iodophenethyl)propane-1,3-diol (5):
HO

| OH

This compound was prepared similarly to 1a (78%) as a white solid. "H NMR (400 MHz, CHCl;)
6 7.70 (d, J = 7.6 Hz, 1H), 7.16 (t, J = 7.6 Hz, 1H), 7.11 (d, J = 7.6 Hz, 1H), 6.77 (t, J = 8.0 Hz,
1H), 3.79 (dd, J=10.4, 6.4 Hz, 2H ), 3.66 (t, J = 10.0 Hz, 2H ), 2.67(t, J = 8.4 Hz, 2H ), 2.46 (br s,
2H), 1.77 (m, 1H), 1.47 (m, 2H); *C NMR (100 MHz, CDCl;) & 144.8, 139.6, 129.3, 128.5, 127.8,
100.4, 65.7, 42.2, 38.6, 28.7; ESI-MS m/z 329.1 (M + Na)". HRMS calcd for C;H;5sINaO, " (M +
Na)" 329.0009, found 329.0007.
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4. General Procedure for Pd-Catalyzed Coupling Reactions:

OH
= Cs,CO I
4 2 3 7
X TOH 1,4-dioxane 0]
1 2

The reaction mixture of 1 (0.2 mmol), ligand (0.006 mmol), Pd(OAc), (0.006 mmol) and
Cs;COs3 (0.4 mmol) in 1,4-dioxane (1.0 mL) were stirred at appointed temperature for 15 hours.
After the reaction being completed, H,O (5.0 mL) and ethyl acetate (5.0 mL) were added into the
mixture. The organic phase was seperated and the aqueous phase was extracted with ethyl acetate
(5.0 mL x 4). The solvent was removed under reduced presure. The residue was loaded on silica
column and purified by flash chromatography (ethyl acetate/ dichloromethane /petroleum ether =

1/3/10 to 1/1/3.5) to afford coupling products 2.

(S)-chroman-3-ylmethanol (2a):

@(j/\oH
(0}

65% yield, yellow oil. '"H NMR (500 MHz, CDCl3) & 7.10 (t, J = 7.5 Hz, 1H), 7.05 (d, J = 7.5 Hz,
1H), 6.86 (t, J = 7.5 Hz, 1H), 6.83 (d, J = 7.5 Hz, 1H), 4.30 (dd, J = 10.5, 2.0 Hz, 1H), 4.00 (dd, J
=10.5, 7.5 Hz, 1H), 3.69 (dd, J = 10.5, 6.0 Hz, 1H), 3.65 (dd, J = 10.5, 7.5 Hz, 1H), 2.87 (dd, J =
16.5, 6.0 Hz, 1H), 2.58 (dd, J = 16.5, 7.5 Hz, 1H), 2.27 (m, 1H); *C NMR (125 MHz, CDCl3) &
154.5, 130.0, 127.3, 121.0, 120.5, 116.6, 67.6, 63.3, 34.8, 27.4; ESI-MS m/z 165.1 (M + H)";
HRMS caled for CjoH;30,+ (M + H)™ 165.0910, found 165.0910; HPLC Chiralpak OD-H
(hexane/i-PrOH = 97:3, 1.0 mL/min) Tpinor = 23.8 Min, Tumgjor = 25.8 min. [a]p> -19.3 (¢ 0.6,
MeOH, 90:10 er), [a]p> -12.7 (¢ 0.5, CHCl3, 90:10 er). [a]p> -19.0 (¢ 0.3, CHCl3 ), 91%ee, lit..1*

(S)-(7-methylchroman-3-yl)methanol (2b):
OH

O

61% yield, colorless crystal. "H NMR (400 MHz, CDCl3) 6 6.93 (d, J = 7.6 Hz, 1H), 6.67 (d, J =
7.6 Hz, 1H), 6.63 (s, 1H), 4.27 (dd, J = 10.4, 2.0 Hz, 1H), 4.00 (dd, J = 10.4, 8.0 Hz, 1H), 3.71 (dd,
J=10.4, 6.0 Hz, 1H), 3.63 (dd, J = 10.4, 8.0 Hz, 1H), 2.86 (dd, J = 16.0, 6.0 Hz, 1H), 2.55 (dd, J
= 16.0, 8.0 Hz, 1H), 2.27 (m, 1H); C NMR (125 MHz, CDCls) §154.4, 137.2, 129.7, 121.4,
117.8, 116.9, 67.6, 63.5, 35.0, 27.0, 21.0; ESI-MS m/z 1792 (M + H)"; HRMS calcd for
C1His0," (M + H)™ 179.1067, found 179.1209; HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5,
1.0 mL/min) Tuiner = 11.4 Min, Togjor = 13.0 min. [o]p> -27.8 (¢ 1.1, MeOH, 93:7 er).

(S)-(6-methylchroman-3-yl)methanol (2c):
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oo
O

56% yield, yellow oil. "H NMR (500 MHz, CDCl3) & 6.90 (d, J = 8.0 Hz, 1H), 6.86 (s, 1H), 6.70
(d, J= 8.0 Hz, 1H), 4.27 (dd, J = 10.5, 2.0 Hz, 1H), 4.00 (dd, J = 10.5, 7.5 Hz, 1H), 3.71 (dd, J =
10.5, 6.0 Hz, 1H), 3.65 (dd, J = 10.5, 7.5 Hz, 1H), 2.84 (dd, J = 16.0, 6.0 Hz, 1H), 2.55 (dd, J =
16.0, 7.5 Hz, 1H), 2.25 (s, 3H), 2.25 (m, 1H); >C NMR (125 MHz, CDCl3) & 152.4, 130.3, 129.7,
127.9, 120.6, 116.3, 67.6, 63.5, 34.9, 27.4, 20.4; ESI-MS m/z 179.2 (M + H)"; HRMS calcd for
C11H;50," (M + H)" 179.1067, found 179.1066; HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3,
1.0 mL/min) Tminer = 21.2 min, Tpygjor = 20.1min. [OL]D25 -18.3 (¢ 0.7, MeOH, 90:10 er).

(S)-(7,8-dimethylchroman-3-yl)methanol (2d):
OH
O

72% yield, white solid. '"H NMR (500 MHz, CDCl3) & 6.80 (d, J = 7.5 Hz, 1H), 6.68 (d, J = 7.5 Hz,
1H), 4.33 (dd, J = 10.5, 2.0 Hz, 1H), 4.31 (dd, J = 10.5, 7.5 Hz, 1H), 3.71 (dd, J = 10.5, 6.0 Hz,
1H), 3.66 (dd, J = 10.5, 7.5 Hz, 1H), 2.85 (dd, J = 16.5, 6.0 Hz, 1H), 2.55 (dd, J = 16.5, 7.5 Hz,
1H), 2.25 (s, 3H), 2.24 (m, 1H), 2.11 (s, 3H) ; *C NMR (125 MHz, CDCl;) § 152.5, 135.5, 126.6,
124.1, 121.6, 117.8, 67.7, 63.6, 34.9, 27.5, 19.8, 11.7; ESI-MS m/z 193.6 (M + H)"; HRMS calcd
for C;,H;,0," 193.1223, found 193.1222; HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0
mL/min) Tminor = 8.4 Min, Tmajor = 9.4 min. [OL]D25 -5.3 (c 1.5, MeOH, 70:30 er).

(S)-(7-methoxychroman-3-yl)methanol (2e):

/@\/j/\oH
MeO (@)

52% yield, yellow oil. '"H NMR (500 MHz, CDCls) 5 6.94 (d, J = 8.5 Hz, 1H), 6.93 (dd, J = 8.5,
2.0 Hz, 1H), 6.37 (d, J = 2.0 Hz, 1H), 4.28 (dd, J = 10.5, 2.0 Hz, 1H), 3.98 (dd, J = 10.5, 8.0 Hz,
1H), 3.68 (s, 3H), 3.65 (dd, J = 10.5, 6.0 Hz, 1H), 3.62 (dd, J = 10.5, 8.0 Hz, 1H), 2.79 (dd, J =
16.0, 6.0 Hz, 1H), 2.51 (dd, J = 16.0, 8.0 Hz, 1H), 2.23 (m, 1H); °C NMR (125 MHz, CDCl;) &
159.0, 155.2, 130.4, 113.4, 113.0, 107.4, 101.4, 67.7, 63.4, 55.3, 34.9, 26.7; ESI-MS m/z 195.3 (M
+ H)+; HRMS caled for CH;505" M + H)+ 195.1016, found 195.1016; HPLC Chiralpak AD-H
(hexane/i-PrOH = 97:3, 1.0 mL/min) Tpinor = 29.2 Min, Tumgjor = 32.7 min. [a]p> -21.5 (¢ 1.5,
MeOH, 91:9 er).

(S)-(6,7-dimethoxychroman-3-yl)methanol (2f):
MeO (0)

35% vyield, white solid. 'H NMR (500 MHz, CDCls) § 6.52 (s, 1H), 6.37 (s, 1H), 4.23 (dd, J =
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10.5, 2.0 Hz, 1H), 3.92 (dd, J = 10.5, 7.5 Hz, 1H), 3.80 (s, 6H), 3.69 (dd, J = 10.5, 6.0 Hz, 1H),
3.63 (dd, J = 10.5, 7.5 Hz, 1H), 2.78 (dd, J = 16.5, 6.0 Hz, 1H), 2.48 (dd, J = 16.5, 7.5 Hz, 1H),
2.22 (m, 1H); °C NMR (125 MHz, CDCl;) & 148.6, 148.5, 143.5, 113.0, 111.6, 101.0, 67.8, 63.6,
56.7, 56.1, 53.2, 27.1; ESI-MS m/z 225.3 (M + H)"; HRMS caled for C;,H;7;0," (M + H)"
225.1123, found 225.1122; HPLC Chiralpak OD-H (hexane/i-PrOH = 90:10, 1.0 mL/min) Tyinor =
20.9 min, Tpgjor = 18.6 min. [a]p>-26.7 (¢ 0.5, MeOH, 89% ee).

(S)-(6-chlorochroman-3-yl)methanol (2g):

(6]

51% yield, white solid. '"H NMR (400 MHz, CDCl3) & 7.02 (d, J = 8.8 Hz, 1H), 7.02 (s, 1H), 6.73
(d, J = 8.8 Hz, 1H), 4.27 (dd, J = 10.8, 2.0 Hz, 1H), 3.98 (dd, J = 10.8, 8.0 Hz, 1H), 3.71 (dd, J =
10.8, 6.0 Hz, 1H), 3.64 (dd, J = 10.8, 8.0 Hz, 1H), 2.85 (dd, J = 16.0, 6.0 Hz, 1H), 2.58 (dd, J =
16.0, 8.0 Hz, 1H), 2.25 (m, 1H); "C NMR (125 MHz, CDCl;) § 153.2, 129.5, 127.3, 125.1, 122.6,
117.9, 67.7, 63.2, 34.4, 27.2; ESI-MS m/z 199.1 (M + H)"; HRMS calcd for C;,H;,ClO," (M + H)"
199.0520, found199.0520; HPLC Chiralpak OD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) Tyinor =
27.5 min, Tgjor = 29.3 min. [a]p” -19.6 (c 0.5, MeOH, 90.5:9.5 er).

(S)-(6-bromochroman-3-yl)methanol (2h):

Br
\©\/j/\oH
O

53% yield, colorless crystal. "H NMR (500 MHz, CDCls) 6 7.16-7.17 (m, 2H), 6.67 (d, J = 9.0 Hz,
1H), 4.27 (dd, J = 10.5, 2.0 Hz, 1H), 3.98 (dd, J = 10.5, 7.5 Hz, 1H), 3.67 (dd, J = 10.5, 6.0 Hz,
1H), 3.63 (dd, J = 10.5, 7.5 Hz, 1H), 2.83 (dd, J = 16.5, 6.0 Hz, 1H), 2.55 (dd, J = 16.5, 7.5 Hz,
1H), 2.23 (m, 1H); *C NMR (125 MHz, CDCl3) § 153.7, 132.4, 130.1, 123.2, 118.3, 112.4, 67.6,
63.1, 34.4, 27.1; ESI-MS m/z 243.0 (M + H)"; HRMS calcd for C;oH,BrO," (M + H)" 243.0015,
found 243.0011; HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) Ty, = 23.8 min,
Timajor = 25.2 min. [OL]D25 -9.8 (c 0.75, MeOH, 87.5:12.5 er).

(S)-(7-fluorochroman-3-yl)methanol (2i):

oo™
F O

63% yield, yellow oil. '"H NMR (400 MHz, CDCl3)  6.97 (t, J = 7.6 Hz, 1H), 6.51-6.59 (m, 2H),
4.29 (dd, J = 10.4, 2.0 Hz, 1H), 3.98 (dd, J = 10.4, 8.0 Hz, 1H), 3.71 (dd, J = 10.4, 6.0 Hz, 1H),
3.65 (dd, J = 10.4, 8.0 Hz, 1H), 2.83 (dd, J = 16.0, 6.0 Hz, 1H), 2.53 (dd, J = 16.0, 8.0 Hz, 1H),
2.24 (m, 1H); C NMR (125 MHz, CDCls) 6 161.9, 155.3, 130.6, 116.6, 107.6, 103.7, 67.8, 63.3,
34.6, 26.8; ESI-MS m/z 183.7 (M + H)"; HRMS calcd for C,oH;,FO," (M + H)" 183.0816, found
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183.0817; HPLC Chiralpak OD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) Tminor = 20.6 min, Tmajor =
21.9 min. [a]p> -23.2 (¢ 1.0, MeOH, 89:11 er).

(S)-(7-nitrochroman-3-yl)methanol (2j):

oy e
O,N 0

57% yield, yellow solid. "H NMR (400 MHz, CDCls) § 7.70 (d, J = 8.4 Hz, 1H), 7.66 (s, 1H), 7.18
(d, J = 8.4 Hz, 1H), 4.36 (dd, J = 10.6, 2.0 Hz, 1H), 4.01 (dd, J=10.6, 8.0 Hz, 1H), 3.73 (dd, J =
10.6, 6.0 Hz, 1H), 3.68 (dd, J = 10.6, 8.0 Hz, 1H), 2.95 (dd, J = 16.0, 6.0 Hz, 1H), 2.70 (dd, J =
16.0, 8.0 Hz, 1H), 2.31 (m, 1H); >C NMR (125 MHz, CDCl;) 5 154.9, 147.3, 130.4, 128.8, 115.1,
112.0, 68.0, 62.9, 34.0, 27.5 ; ESI-MS m/z 210.1 (M + H)"; HRMS calcd for C;oH;NO,"
210.0762, found 210.0761.

(S)-(7-aminochroman-3-yl)methanol (2j’)

/@fj/\OH Pd/C, H, /@\/jﬁ(ﬁ
OoN (@) HoN (0]

MeOH
2j 2j'

Compound 2j’ was prepared according to similar route of literature reported methods™: In a
round bottom flask was charged with compound 2j (32 mg, 0.15mmol ), Pd/C (15 mg ) and
MeOH (2.5 mL ). The mixture was stirred under the H, at 30 °C for 5 hours. After carefully
venting hydrogen, most of the reaction solvent was removed under reduced pressure. The residue
was loaded on silica gel column and purified by flash chromatography (ethyl acetate/petroleum
ether = 1/3 to 1/1) to afford the pure product 2j* (21 mg, 79%) as a reddish brown solid. "H NMR
(400 MHz, CDCls) 6 6.81 (d, J = 8.0 Hz, 1H), 6.23 (d, J = 8.0 Hz, 1H), 6.16 (s, 1H), 4.24 (dd, J =
10.6, 2.0 Hz, 1H), 3.92 (dd, J = 10.6, 8.0 Hz, 1H), 3.68 (dd, J = 10.6, 6.0 Hz, 1H), 3.62 (dd, J =
10.6, 8.0 Hz, 1H), 2.89 (br s, 2H), 2.75 (dd, J = 16.0, 6.0 Hz, 1H), 2.46 (dd, J = 16.0, 8.0 Hz, 1H),
2.23 (m, 1H); ESI-MS m/z 180.0 (M + H)"; HRMS calcd for C;oH;sNO," (M + H)" 180.1019,
found 180.1017; HPLC Chiralpak AD-H (hexane/i-PrOH = 85:15, 1.0 mL/min) Tyinor = 20.2 min,
Timajor = 22.0 min. [a]p> -22.5 (¢ 0.5, MeOH, 81.6:18.4 er).

(S)-(7-(trifluoromethyl)chroman-3-yl)methanol (2k):

/@(j/\OH
F3C (0]

60% yield, colorless oil."H NMR (500 MHz, CDCls) & 7.20 (d, J = 8.0 Hz, 1H), 7.07 (d, J = 8.0
Hz, 1H), 7.05 (s, 1H), 4.32 (dd, J = 10.5, 2.0 Hz, 1H), 4.03 (dd, J = 10.5, 7.5 Hz, 1H), 3.71 (dd, J
=10.5, 6.0 Hz, 1H), 3.63 (dd, J = 10.5, 7.5 Hz, 1H), 2.91 (dd, J = 16.5, 6.0 Hz, 1H), 2.62 (dd, J =
16.5, 7.5 Hz, 1H), 2.23 (m, 1H); *C NMR (125 MHz, CDCls) 8 154.6, 130.5, 129.6, 125.0, 122.9,
116.8, 113.8, 67.8, 63.1, 34.3, 27.3; ESI-MS m/z 233.3 (M + H)"; HRMS calcd for C;;H};,F;0,"
(M + H)" 233.0784, found 233.0783; HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 mL/min)
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Tininor = 9.5 MiN, Trmgjor = 10.3 min. [OL]DZS -22.2 (c 1.5, MeOH, 87:13 er).

(S)-3-(hydroxymethyl)chroman-7-carbonitrile (21):

leon
NC 0

70% yield, white solid. "H NMR (500 MHz, CDCls) & 7.12 (m, 2H), 7.07 (s, 1H), 4.33 (dd, J =
10.5, 2.0 Hz, 1H), 4.07 (dd, J = 10.5, 8.0 Hz, 1H), 3.86 (s, 3H), 3.71 (dd, J = 10.5, 6.0 Hz, 1H),
3.63 (dd, J = 10.5, 8.0 Hz, 1H), 2.90 (dd, J = 16.0, 6.0 Hz, 1H), 2.62 (dd, J = 16.0, 8.0 Hz, 1H),
2.27 (m, 1H); C NMR (125 MHz, CDCl;) 5 167.0, 158.7, 132.1, 129.1, 122.3, 120.8, 166.6, 68.1,
63.1, 51.8, 34.4, 27.3; ESI-MS m/z 190.2 (M + H)"; HRMS calcd for C;;H;,NO,” (M + H)"
190.0863, found 190.0864; HPLC Chiralpak AD-H (hexane/i-PrOH = 90:10, 1.0 mL/min) Tminor =
15.9 min, Tpgjor = 16.5 min. [ap> -36.7 (¢ 0.9, MeOH, 89:10 er).

(S)-methyl 3-(hydroxymethyl)chroman-6-carboxylate (2m):

MeOOCWOH
0

45% vyield, yellow oil. "H NMR (500 MHz, CDCl3) 8 7.77 (s, 1H), 7.76 (d, J = 9.0 Hz, 1H), 6.81
(d, J=9.0 Hz, 1H), 4.35 (dd, J = 10.5, 2.0 Hz, 1H), 4.03 (dd, J = 10.5, 7.5 Hz, 1H), 3.71 (dd, J =
10.5, 6.0 Hz, 1H), 3.63 (dd, J = 10.5, 7.5 Hz, 1H), 2.91 (dd, J = 16.5, 6.0 Hz, 1H), 2.62 (dd, J =
16.5, 7.5 Hz, 1H), 2.23 (m, 1H); "C NMR (125 MHz, CDCl;) § 154.8, 130.9, 127.0, 123.8, 120.3,
118.7, 110.8, 67.9, 63.0, 34.1, 27.5; ESI-MS m/z 223.4 (M + H)"; HRMS calcd for C;;H;s04" (M
+ H)" 223.0965, found 223.0961; HPLC Chiralpak AD-H (hexane/i-PrOH = 90:10, 1.0 mL/min)
Trninor = 12.7 Min, Togior = 13.5 min. [a]p” -13.0 (¢ 0.75, MeOH, 73.6:26.4 er).

(S)-(7-chlorochroman-3-yl)methanol (2n):

Cl (0)

44% yield, white solid."H NMR (400 MHz, CDCls)  6.95 (d, J = 8.4 Hz, 1H), 6.82 (d, J = 8.4 Hz,
1H), 6.80 (s, 1H), 4.26 (dd, J = 10.8, 2.0 Hz, 1H), 3.98 (dd, J = 10.8, 8.4 Hz, 1H), 3.70 (dd, J =
10.8, 5.6 Hz, 1H), 3.65 (dd, J = 10.8, 8.4 Hz, 1H), 2.83 (dd, J = 16.0, 5.6 Hz, 1H), 2.55 (dd, J =
16.0, 8.4 Hz, 1H), 2.24 (m, 1H); >C NMR (125 MHz, CDCl;) & 155.1, 132.2, 130.8, 120.6, 119.5,
116.7, 67.7, 63.2, 34.5, 26.9; ESI-MS m/z 268.1 (M + H)"; ESI-MS m/z 199.1 (M + H)"; HRMS
caled for CjH;,ClO," (M + H)" 199.0520, found199.0520; HPLC Chiralpak AD-H
(hexane/i-PrOH = 95:5, 1.0 mL/min) Tpinor = 12.6 min, Tymgjor = 13.6 min. [a]p> -17.0 (¢ 1.0,
MeOH, 84:16 er).

(S)-(6-fluorochroman-3-yl)methanol (20):
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F
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(0)

64% yield, yellow oil. "H NMR (500 MHz, CDCl3) & 6.71 - 6.79 (m, 3H), 4.24 (dd, J = 11.0, 2.0
Hz, 1H), 3.98 (dd, J=11.0, 7.5 Hz, 1H), 3.68 (dd, J = 11.0, 6.0 Hz, 1H), 3.65 (dd, J=11.0, 7.5 Hz,
1H), 2.83 (dd, J = 16.5, 6.0 Hz, 1H), 2.55 (dd, J = 16.5, 7.5 Hz, 1H), 2.23 (m, 1H); °C NMR (125
MHz, CDCl3) & 156.8, 150.5, 112.1, 117.4, 115.7, 113.9, 67.6, 63.1, 34.5, 27.4; ESI-MS m/z 268.1
(M + H)"; ESI-MS m/z 183.7 (M + H)"; HRMS calcd for C,oH;;FO,” (M + H)" 183.0816, found
183.0817; HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) Tminor = 23.6 min, Tmgjor =
25.6 min. [a]p> -4.0 (¢ 0.8, MeOH, 86:14 er).

(S)-(6,7-difluorochroman-3-yl)methanol (2p):

F 0
43% yield, yellow oil. "H NMR (400 MHz, CDCl3) & 6.81 (t, J = 9.6 Hz, 1H), 6.60 (t, J = 9.6 Hz,
1H), 4.24 (d, J = 10.6 Hz, 1H), 3.96 (dd, J = 10.6, 8.0 Hz, 1H), 3.68 (dd, J = 10.6, 5.6 Hz, 1H),
3.63 (dd, J = 10.6, 8.0 Hz, 1H), 2.80 (dd, J = 16.4, 5.6 Hz, 1H), 2.52 (dd, J = 16.4, 8.0 Hz, 1H),
2.22 (m, 1H); °C NMR (125 MHz, CDCl;) & 150.3, 149.8, 148.9, 144.7, 117.1, 116.6, 67.6,
63.0, 34.3, 26.7; ESI-MS m/z 201.6 (M + H)"; HRMS calcd for C,oH;;F,0," (M + H)" 201.0722,

found 201.0716; HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) Ty = 21.6 min,
Tmajor = 22.7 min. [a]p™"-20.3 (¢ 0.5, MeOH, 88.6:11.4 er).

(S)-(2,3-dihydrobenzofuran-3-yl)methanol (4):
OH

o
60% yield, yellow oil. "H NMR (500 MHz, CHCl;) & 7.22 (d, J = 7.5 Hz, 1H), 7.15 (t, J = 7.5 Hz,
1H), 6.87 (t, J=7.5 Hz, 1H), 6.81 (d, J=7.5 Hz, 1H), 4.62 (t, J=5.5 Hz, 1H ), 4.46 (t, J = 5.5 Hz,
1H ), 3.78 (m, 2H), 3.62 (m, 1H); °C NMR (125 MHz, CDCl3) & 160.4, 128.8, 127.0, 124.6,
120.4, 109.7, 64.9, 44.5; ESI-MS m/z 151.1 (M + H)"; HRMS calcd for CoH;;0, = (M + H)"
151.0754, found 151.0751. HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) Tiiner =
19.0 min, Tpgjor = 17.6 min. [ap> -9.9 (c 0.75, MeOH, 74.7:25.3 er). [a]p’* -17.6 (93%ee) 1it."")

5. Determination of Byproducts:

Two Dbyproducts were identified in these reactions as dehalogenation and [-H
elimination/dehydroxylation byproducts.

2-phenylpropane-1, 3-diol (11):
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OH

colorless oil. '"H NMR (400 MHz, CDCl;) & 7.11-7.23 (m, 5H), 3.74 (dd, J = 13.8, 2.8 Hz, 3H),
3.61 (dd, J = 13.8, 7.6 Hz, 1H), 2.56 (d, J = 7.6 Hz, 1H), 2.00 (m, 1H); ESI-MS m/z 153.1 (M +
H)".

2-benzylacrylaldehyde (12):

colorless oil. '"H NMR (400 MHz, CD Cl3) 8 9.6 (s, 1H), 7.17-7.31 (m, 5H), 6.08 (d, J = 13.8 Hz,
2H), 3.35 (s, 2H); ESI-MS m/z 147.1 M + H)".
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EM
0
1.00 Hz
1.40
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e D L " Lo ko " ¥ s
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
0010-PH
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EXPNO 2
PROCNO 1
Date_ 20130928
Time 6.20
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
SOLVENT cocl3
NS 16
DS 2
OH H 10330.578 Hz
FIDRES 0.157632 Hz
o) AQ 3.1719923 sec
RG 144
bW 48.400 usec
2d DE 6.50 usec
TE 298.0
D1 1.00000000 sec
TDO 1
PL1 .50 dB
PLIW 13.02359581 W
SFO1 500.1330885 MHz
si 32768
SF 500.1300220 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
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XPNO 2
PROCNO 1
Date_ 20130928
Time 8.00
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT CcDCI3
1024
4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
OH Ag 1.1010548 sec
R
pw 16.800 usec
O DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
2d D11 0.03000000 sec
TDO 1
= CHANNEL f1
13C
13.84 usec
2.50 dB
46.89624786 W
125.7703643 MHz
CHANNEL 2
waltzl
1
80.00
2.50
17.40
7.40 dB
13.02359581 W
0.42143536 W
0.42143536 W
500.1320005 MHz
32768
125.7577950 MHz
EM
0
1.00 Hz
1.40
. J
Y
T T T T T
180 160 140 120 20 0 ppm
YWQOO04BH
o oo o o BRUKER
LONHIST M oo o~
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N~~~ Oo o NN NN
\\ \/ / \/ \/ NAME YWQO004BH
EXPNO 2
PROCNO 1
Date_ 20130922
ime 7.14
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT coci3
NS 16
DS 2
SWH 10330.578 Hz
OH FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 203
DW 48.400 usec
DE 6.50 usec
TE 298.0 K
MeO I OH D1 1.00000000 sec
1e TDO 1
= CHANNEL f1 =:
NUC1 1H
P1 14.00 usec
PL1 2.50 dB
PL1W 13.02359581 W
SFO1 500.1330885 MHz
S1 32768
SF 500.1300215 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
: 1
T T T T T T T
10 9 8 7 2 1 0 ppm
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EXPNO 2
PROCNO 1
Date_ 20130922
Time 5.59
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT coci3
NS 915
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG
pw 16.800 usec
DE 6.50 usec
OH TE 298.0 K
D1 2.00000000 sec
MeO | OH %é 0.0300000<l> sec
le = CHANNEL 1
NUCL 13C
P1 13.84 usec
PL1 2.50 dB
PL1W 46.89624786 W
SFO1 125.7703643 MHz
CHANNEL 2
waltzl
1
80.00
2.50
17.40
7.40
13.02359581 W
0.42143536 W
0.42143536 W
500.1320005 MHz
32768
125.7577936 MHz
EM
0
1.00 Hz
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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PROCNO 1
Date_ 20130927
Time 5.54
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
SOLVENT (o] k<
NS 16
DS 2
OH SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
MeO 0O RG 128
bW 48.400 usec
2e DE 6.50 usec
TE 298.0
D1 1.00000000 sec
TDO 1
PL1 .50 dB
PL1IW 13.02359581 W
SFO1 500.1330885 MHz
S1 32768
SF §500.1300220 MHz
wpw EM
SSB 0
LB 0.30 Hz
GB 0
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
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EXPNO 1
PROCNO 1
Date_ 20130927
ime 6.39
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT coci3
NS 684
DS 4
SWH 29761.904 Hz
@\/j/\OH FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 3
MeO O pw 16.800 usec
DE 6.50 usec
2e TE 298.1 K
D1 2.00000000 sec
D11 0203000000 sec
TDO 1
= CHANNEL 1
13C
13.84 usec
2.50 dB
46.89624786 W
125.7703643 MHz
CHANNEL 2
waltzl
1
80.00
2.50
17.40
17. 4
13.02359581 W
0.42143536 W
0.42143536 W
500.1320005 MHz
32768
125.7577959 MHz
EM
0
1.00 Hz
1.40
L I
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200 180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO 1
PROCNO 1
Date_ 20130928
Time 2.35
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPRO 2930
D 65536
SOLVENT cocl3
NS 16
DS 2
MeO OH SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 128
MeO ! OH bW 48.400 usec
1f DE 6.50 usec
TE 298.0
D1 1.00000000 sec
TDO 1
PL1 .50 dB
PLIW 13.02359581 W
SFO1 500.1330885 MHz
sl 32768
SF 500.1300221 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
S
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
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EXPNO 1
PROCNO 1
Date_ 20130730
Time 21.32
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 32768
SOLVENT coci3
NS 568
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
MeO. AQ 0.5505524 sec
OH RG
pw 16.800 usec
DE 6.50 usec
MeO | OH TE 300.3 K
D1 2.00000000 sec
1f D11 0.03000000 sec
TDO 1
= CHANNEL 1
13C
11.66 usec
0.00 dB
83.39463043 W
125.7703643 MHz
CHANNEL 2
waltzl
1
80.00
2.50
17.40
7.40
13.02359581 W
0.42143536 W
0.42143536 W
500.1320005 MHz
32768
125.7577954 MHz
EM
0
1.00 Hz
1.40
" \,
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200 180 160 140 120 100 80 60 40 20 0 ppm
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1
20130928
20.19
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
SOLVENT coci3
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
MeO AQ 3.1719923 sec
OH RG 64
bW 48.400 usec
DE 6.50 usec
MeO TE 298.2 K
of D1 1.00000000 sec
TDO 1
1
PL1 .50 dB
PLIW 13.02359581 W
SFO1 500.1330885 MHz
s1 32768
SF 500.1300217 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
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
(=)1s2) 0|~ oo )5 ol (] [v| [
Slo Ololojolo S| o] ol &
i o Il Al Al ] e

S31



YWQO004PC

~ ML o- O
©on oo O OO VN O~ o~
10 e 9 T89S Ry 3 s 5 BRUKER
0 00 Mm N~ — o oo . .
I3 < - O INININEE R n o~
- B K B NN ©O DD [ IS
Vi Voo NV I
EXPNO 2
PROCNO 1
Date_ 20130928
ime 20.55
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT coci3
NS 608
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
MeO. AQ 1.1010548 sec
OH RG
pw 16.800 usec
DE 6.50 usec
MeO TE 298.0 K
D1 2.00000000 sec
2f D11 0.03000000 sec
TDO 1
= CHANNEL 1
13C
13.84 usec
2.50 dB
46.89624786 W
125.7703643 MHz
CHANNEL 2
waltzl
1l
80.00
2.50
17.40
17.4
13.02359581 W
0.42143536 W
0.42143536 W
500.1320005 MHz
32768
125.7577668 MHz
EM
0
1.00 Hz
1.40
Lo
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200 180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO 13
PROCNO 1
Date_ 20130711
Time 21.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
a SOLVENT coci3
NS 16
OH DS 2
SWH 8278.146 Hz
| OH FIDRES 0.126314 Hz
AQ 3.9584243 sec
1 RG 181
9 DW 60.400 usec
DE 6.50 usec
TE 299.2
D1 1.00000000 sec
TDO 1
PL1 . B
PLIW 10.87646866 W
SFO1 400.1324710 MHz
s1 32768
SF 400.1300100 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
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
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EXPNO 1
PROCNO 1
Date_ 20130730
Time 22.14
INSTRUM Spect
PROBHD 5 mm PABBO BB-
cl PULPROG zgpg30
OH iy 65536
SOLVENT cDC13
NS 346
DS 4
! OH H 29761.904 Hz
FIDRES 0.454131 Hz
19 AQ 1.1010548 sec
RG 3
pw 16.800 usec
DE 6.50 usec
TE 300.3 K
D1 2.00000000 sec
D11 003000000 sec
TDO 1

= CHANNEL f1

13C
11.66
0

0.0
83.39463043 W
125.7703643 MHz

CHANNEL 2
waltzl

17.
13.02359581 W
0.42143536 W
0.42143536 W
500.1320005 MHz

32768
125.7577977 MHz
EM

0
1.00 Hz
1.40
. o |
Y " ¥
T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
YWQ-007
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\ \/ \/ \\w‘\\// \'W/ NAME 1
EXPNO 17
PROCNO 1
Date_ 20130718
Time 10.56
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
cl SOLVENT coCi3
OH NS 8
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
29 RG 362
bW 60.400 usec
DE 6.50 usec
TE 299.1
D1 1.00000000 sec
TDO 1
PL1 - dB
PL1IW 10.87646866 W
SFO1 400.1324710 MHz
S1 32768
SF 400.1300097 MHz
wpw EM
SSB 0
0.30 Hz
0
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
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EXPNO 2
PROCNO 1
Date_ 20130923
Time 11.53
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT CcDCI3
NS 6000
DS 4
SWH 29761.904 Hz
Cl FIDRES 0.454131 Hz
OH AQ 1.1010548 sec
RG 203
pw 16.800 usec
O DE 6.50 usec
TE 298.0 K
Zg D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13.84 usec
.50 dB
46.89624786 W
125.7703643 MHz
CHANNEL f2
walt:
80.00
2.5
17.40
.40 dB
13.02359581 W
0.42143536 W
0.42143536 W
500.1320005 MHz
32768
125.7577530 MHz
EM
0
1.00 Hz
] 1.40
" J " , J \ " 1
' \ Wi oy 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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EXPNO 24
PROCNO 1
Date_ 20131008
Time 13.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPRO 2930
D 65536
SOLVENT cbci3
NS
DS 2
OH SWH 8278.146 Hz
Br FIDRES 0.126314 Hz
3.9584243 sec
RG 22
DW 60.400 usec
| OH DE 6.50 usec
TE 297.9
1h D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
NUC1 1H
P1 12.58 usec
PL1 .00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
S1 32768
SF 400.1300099 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
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
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EXPNO 23
PROCNO 1
Date_ 20130929
Time 2.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 65536
SOLVENT CcDCI3
NS 796
DS 4
Br SWH 23980.814 Hz
OH FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 1149.4
| OH W 20.850 usec
DE 6.50 usec
1h TE 310.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
13C
10.25 usec
0.00 dB
38.68305206 W
100.6228298 MHz
CHANNEL 2
waltzl
1
80.00
0.00
16.07
0.00 dB
10.87646866 W
0.26883632 W
10.87646866 W
400.1316005 MHz
32768
SF 100.6127615 MHz
wow EM
SSB 0
LB 1.00 Hz
GB
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
YWQOO009P (—..><7
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EXPNO 1
PROCNO 1
Date_ 20130730
Time 17.08
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPRO 2930
D 65536
Br SOLVENT cDCl3
OH NS
DS 0
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
2h RG 64
bW 48.400 usec
DE 6.50 usec
TE 297.8
D1 1.00000000 sec
TDO 1
PL1 .50 dB
PL1IW 13.02359581 W
SFO1 500.1330885 MHz
S1 32768
SF 500.1300227 MHz
wpw EM
SSB 0
LB 0.30 Hz
GB 0
J‘ 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
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EXPNO 2
PROCNO 1
Date_ 20130730
Time 17.55
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 32768
SOLVENT cocl3
NS 3024
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
Br- AQ 0.5505524 sec
OH RG
pw 16.800 usec
DE 6.50 usec
o TE 299.7 K
D1 2.00000000 sec
2h D11 0.03000000 sec
TDO 1
= CHANNEL f1
13C
11.66 usec
0.00 dB
83.39463043 W
125.7703643 MHz
CHANNEL 2
waltzl
1
80.00
2.50
17.40
17.4
13.02359581 W
0.42143536 W
0.42143536 W
500.1320005 MHz
32768
SF 125.7577975 MHz
wow EM
SSB 0
LB 1.00 Hz
GB
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
ywg0006
LOWONTONPOANOLO dOYNOOOY OO MO®X®© BRUKER
STNADOXNROAH DD~ TOAODONW M0 OOF N
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EXPNO 15
PROCNO 1
Date_ 20130711
Time 22.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT coci3
NS 16
DS 2
OH SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
F | OH RG 114
bW 60.400 usec
1 DE 6.50 usec
TE 299.2
D1 1.00000000 sec
TDO 1
PL1 . B
PLIW 10.87646866 W
SFO1 400.1324710 MHz
s1 32768
SF 400.1300100 MHz
WOW EM
SSB 0
0.30 Hz
0
1.00
T T T T T T T T T
9 8 7 6 5 3 2 1 0 ppm
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EXPNO 2
PROCNO 1
Date_ 20130922
Time 6.59
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 65536
SOLVENT CcDCI3
NS 1024
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG
pw 16.800 usec
mOH DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
F ! OH D11 0.03000000 sec
1 TDO 1
= CHANNEL f1
13C
13.84 usec
2.50 dB
46.89624786 W
125.7703643 MHz
CHANNEL 2
waltzl
1
80.00
2.50
17.40
17. 4¢
13.02359581 W
0.42143536 W
0.42143536 W
500.1320005 MHz
32768
125.7577950 MHz
EM
0
1.00 Hz
1.40
‘ l ) J‘ N J
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
YWQ-006
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EXPNO 16
PROCNO 1
Date_ 20130718
Time 10.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
SOLVENT (o] k<
NS 8
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 181
bW 60.400 usec
2 DE 6.50 usec
TE 299.1
D1 1.00000000 sec
TDO 1
PL1 - dB
PL1IW 10.87646866 W
SFO1 400.1324710 MHz
S1 32768
SF 400.1300095 MHz
wpw EM
SSB 0
LB 0.30 Hz
GB 0
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
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EXPNO 2
PROCNO 1
Date_ 20130924
Time 12.43
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT CcDCI3
NS 6000
DS 4
Wi 29761.904 Hz

SWH
OH FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
F (e) pw 16.800 usec
6.5

DE 0 usec

2i TE 297.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1

13.84 usec
0

46.89624786 W
125.7703643 MHz

CHANNEL 2
walt

13.02359581 W
0.42143536 W
0.42143536 W

500.1320005 MHz

32768
125.7577930 MHz
EM

0
1.00 Hz
1.40
I [ J l o J . I b "
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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EXPNO 8
PROCNO 1
Date_ 20130711
Time 21.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT coci3
NS 16
OH DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
< ek
bW -4 usec
OoN I OH DE 6.50 usec
1 TE 299.3 K
! D1 1.00000000 sec
TDO 1
= CHANNEL f1 =:
NUC1 1H
P1 12.58 usec
PL1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
S1 32768
SF 400.1300097 MHz
wow EM
SSB 0
0.30 Hz
0

1.00
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EXPNO 1
PROCNO 1
Date_ 20130730
Time 19.24
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 32768
SOLVENT coci3
NS 207
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
/@i\(\oH AQ 0.5505524 sec
RG 3
pw 16.800 usec
OzN OH DE 6.50 usec
. TE 299.7 K
1j D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL 1
13C
11.66 usec
0.00 dB
83.39463043 W
125.7703643 MHz
CHANNEL 2
waltzl
1
80.00
2.50
17.40
7.40
13.02359581 W
0.42143536 W
0.42143536 W
500.1320005 MHz
32768
125.7577958 MHz
EM
0
1.00 Hz
1.40
L N . " "
i oy L g ¥ s
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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EXPNO 113472
PROCNO 1
Date_ 20130712
Time 2 8
INSTRUM spect
PROBHD 5 mm PABBO BB-
OH PULPROG 2930
65536
SOLVENT coci3
OyN O NS 16
, DS 2
2j SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 512
bW 60.400 usec
DE 6.50 usec
TE 300.5
D1 1.00000000 sec
TDO 1
PL1 .00 dB
PLIW 10.87646866 W
SFO1 400.1324710 MHz
s1 32768
SF 400.1300097 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
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EXPNO 1
PROCNO 1
Date_ 20130716
Time 0.32
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 32768
SOLVENT CcDCI3
NS 715
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 0.5505524 sec
OH RG
pw 16.800 usec
DE 6.50 usec
O,N O TE 298.9 K
D1 2.00000000 sec
2j D11 0.03000000 sec
TDO 1
= CHANNEL f1
13C
11.66 usec
0.00 dB
83.39463043 W
125.7703643 MHz
CHANNEL 2
waltzl
1
80.00
2.50
17.40
7.40 dB
13.02359581 W
0.42143536 W
0.42143536 W
500.1320005 MHz
32768
125.7577966 MHz
EM
0
1.00 Hz
1.40
" " " " |
" y "
T T T T T T
200 180 160 140 120 100 80 60 20 0 ppm
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EXPNO 34
PROCNO 1
Date_ 20130815
ime 21.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPRO 2930
D 65536
SOLVENT coci3
NS 16
DS 2
OH SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
HzN RG 128
DW 60.400 usec
2j' DE 6.50 usec
TE 299.0
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =;
NUC1 1H
P1 12.58 usec
PL1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
S1 32768
SF 400.1300099 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T
8 7 6 5 4 3 1 0 ppm
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EXPNO 2
PROCNO 1
Date_ 20130929
Time 5.37
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT cpCI3
NS 16
DS 2
OH SWH 10330.578
FIDRES 0.157632
AQ 3.1719923
RG 161
DW 48.400
DE 6.50
F3C 1 OH TE 298.1
D1 1.00000000
1k TDO 1
L1 2.50
PLIW 13.02359581
SFO1 500.1330885
sl 32768
SF 500.1300221
Wow EM
SSB 0
LB 0.30
GB 0
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
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EXPNO 2
PROCNO 1
Date_ 20130929
Time 7.35
INSTRUM pec
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT coci3
NS 2048
DS 4
/@i\(\g.q SiH 29761.904
FIDRES 0.454131
AQ 1.1010548
F3C I TOH RG 203
DW 16.800
DE 6.50
1k TE 297.9
D1 2.00000000
D11 003000000
TDO 1
CHANNEL f1
13C
13.84
2.50
46.89624786
125.7703643
CHANNEL f2
waltz16
1H
80.00
2250
17.40
4
13.02359581
042143536
0.42143536
500.1320005
32768
125.7577940
EM
0
1.00
0
1.40
() ‘ [ L |
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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PROCNO 1
Date_ 20130927
Time 6.44
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zg
TD 65536
SOLVENT coci3
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
2k AQ 3.1719923 sec
RG 90.5
DW 48.400 usec
DE 6.50 usec
TE 298.1
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =:
NUC1 1H
P1 14.00 usec
PL1 2.50 dB
PL1W 13.02359581 W
SFO1 500.1330885 MHz
S1 32768
SF 500.1300221 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T I T T T T T I
10 9 8 7 6 5 4 3 2 1 0 ppm
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EXPNO 1
PROCNO 1
Date_ 20130927
Time 11.12
INSTRU Spect
PROBHD 5 mm PABBO BB-
PULPRO( zgpg30
65536
SOLVENT CcDCI3
NS 5000
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
A 1.1010548 sec
OH Rg 203
pw 16.800 usec
FBC DE 6.50 usec
TE 298.0 K
2k D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
13C
13.84 usec
2.50 dB
46.89624786 W
125.7703643 MHz
= CHANNEL 2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.50 dB
PL12 17.40 dB
PL13 17.40 dB
pL2w 13.02359581 W
PL12W 0.42143536 W
PL13W 0.42143536 W
SF02 500.1320005 MHz
Si 32768
SF 125.7577947 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
pPC 1.40
W I ‘J i,
I I T T I I l l l T I
200 180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO 12
PROCNO 1
Date_ 20130711
Time 21.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT coci3
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
OH AQ 3.9584243 sec
RG 322.5
DW 60.400 usec
DE 6.50 usec
TE 299.2 K
NC | OH D1 1.00000000 sec
TDO 1
1
PL1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
S1 32768
SF 400.1300100 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
(B
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
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EXPNO 1
PROCNO 1
Date_ 20130919
ime 7.49
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT CcDCI3
NS
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
pw 16.800 usec
DE 6.50 usec
NC I OH TE 298.0 K
D1 2.00000000 sec
1 D11 0.03000000 sec
TDO 1
= CHANNEL f1
NUC1 13C
P1 13.84 usec
PL1 - dB
PLIW 46.89624786 W
SFO1 125.7703643 MHz
= CHANNEL 2
CPDPRG2 waltz16
NuUC2 1H
PCPD2 80.00 usec
PL2 2.50 dB
PL12 17.40 dB
PL13 17.40 dB
pL2w 13.02359581 W
PL12W 0.42143536 W
PL13W 0.42143536 W
SF02 500.1320005 MHz
Sl 32768
SF 125.7578035 MHz
WoW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. i . L ‘
T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm

543



0008PH

Hz
Hz
sec

usec
usec

sec

Hz
Hz
sec

usec
usec

=

sec
sec

oo~ m ONOMNOOTOINMNOONNLONOOMND DT T
© ==~ LTOAAO NN ANONTONOTONDNO RN MM WO
N=HO NHOMNMMOOOONNMNNOOOOO®NM0 O ©OONNO©
N~~~ TELTTTTITITONONNMNMNNNONNNNNNNNNNA
VW eSS
EXPNO 2
PROCNO 1
Date_ 20130929
Time 4.23
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
OH TD 65536
SOLVENT coci3
NC NS 16
DS 2
Swi 10330.578
2l 0.157632
3.1719923
203
48.400
6.50
297.9
1.00000000
1
NEL f1 =
1H
14.00
2.50
3.02359581
00.1330885
32768
00.1300220
EM
0
0.30
0
1.00
[ T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
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EXPNO 2
PROCNO 1
Date_ 20130922
ime 12.39
INSTRUM
PROBHD 5 mm PABBO BB-
PULPRO( zgpg30
D 65536
SOLVENT CcDCI3
NS 6000
DS 4
SWH 29761.904
FIDRES 0.454131
A 1.1010548
OH Rg 203
bw 16.800
DE 6.50
NC o TE 298.0
D1 2.00000000
2| D11 0.03000000
TDO 1
= CHANNEL f1
NUC1 13C
P1 13.84
PL1 -
PL1W 46.89624786
SFO1 125.7703643
= CHANNEL 2
CPDPRG2 waltz16
NuUC2 1H
PCPD2 80.00
PL2 2.50
PL12 17.40
PL13 7.40
pL2w 13.02359581
PL12W 0.42143536
PL13W 0.42143536
SF02 500.1320005
Sl 32768
SF 125.7577941
wow EM
SSB 0
LB 1.00
GB 0
PC 1.40
. J m | otk
T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO 1
PROCNO 1
Date_ 20130930
Time 1.59
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT coci3
NS 16
MeOOC DS 2
OH SiH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
I OH RG 50.8
bW 48.400 usec
im DE 6.50 usec
TE 298.1
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =:
NUC1 1H
P1 14.00 usec
L1 2.50 dB
PL1W 13.02359581 W
SFO1 500.1330885 MHz
S1 32768
SF 500.1300217 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T
10 8 7 4 3 2 1 0 ppm
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EXPNO 1
PROCNO 1
Date_ 20130930
Time -
INSTRUM t
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT CcDCI3
NS 405
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
MeOOC \©i\(\ OH RG 203
pw 16.800 usec
DE 6.50 usec
TE 298.7 K
I OH D1 2.00000000 sec
D11 0.03000000 sec
im DO 1
= CHANNEL f1
NUC1 13C
P1 13.84 usec
PL1 2.50 dB
pPL1W 46.89624786 W
SFO1 125.7703643 MHz
= CHANNEL 2
CPDPRG2 waltz16
NuC2 1H
PCPD2 80.00 usec
PL2 2.50 dB
PL12 17.40 dB
PL13 7.40 dB
pL2w 13.02359581 W
PL12W 0.42143536 W
PL13W 0.42143536 W
SF02 500.1320005 MHz
Si 32768
SF 125.7578013 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L A |
T T T T T T T T
180 160 140 80 60 40 20 0 ppm
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PROCNO 1
Date_ 20130930
Time 1.20
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT coci3
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
MeOOC AQ 3.1719923 sec
OH RG 181
DW 48.400 usec
o) DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
2m TDO 1
CHANNEL f1 =
1H
14.00 usec
L1 2.50 dB
PL1W 13.02359581 W
SFO1 500.1330885 MHz
S1 32768
SF 500.1300219 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
10 9 8 7 4 3 2 1 0 ppm
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EXPNO 1
PROCNO 1
Date_ 20130930
ime 1.26
INSTRU Spect
PROBHD 5 mm PABBO BB-
PULPRO( zgpg30
65536
SOLVENT cocli3
NS 552
DS
SWH 29761.904 Hz
MeOOC FIDRES 0.454131 Hz
OH AQ 1.1010548 sec
RG 203
bw 16.800 usec
o DE 6.50 usec
TE 298.7 K
2m D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
NUC1 13C
P1 13.84 usec
PL1 2.50 dB
pPL1W 46.89624786 W
SFO1 125.7703643 MHz
= CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.50 dB
PL12 17.40 dB
PL13 7.40 dB
PL2W 13.02359581 W
PL12W 0.42143536 W
PL13W 0.42143536 W
500.1320005 MHz
32768
125.7577932 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO 113555
PROCNO 1
Date_ 20130913
Time 21.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT coci3
OH NS 16
DS 2
SWH 8278.146 Hz
cl Br OH FIDRES 0.126314 Hz
1n AQ 3.9584243 sec
RG 181
DW 60.400 usec
DE 6.50 usec
TE 298.3
D1 1.00000000 sec
TDO 1
PL1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
S1 32768
SF 400.1300092 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
M A
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EXPNO 1
PROCNO 1
Date_ 20130919
Time 9.16
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT CcDCI3
NS 786
DS 4
SWH 29761.904 Hz
/@\/\[\OH FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
Cl Br OH bW 16.800 usec
DE 6.50 usec
1n TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
NUC1 13C
P1 13.84 usec
PL1 2.50 dB
pPL1W 46.89624786 W
SFO1 125.7703643 MHz
= CHANNEL 2
CPDPRG2 waltz16
NuC2 1H
PCPD2 80.00 usec
PL2 2.50 dB
PL12 17.40 dB
PL13 17.40 dB
pL2w 13.02359581 W
PL12W 0.42143536 W
PL13W 0.42143536 W
SF02 500.1320005 MHz
Si 32768
SF 125.7577966 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
pPC 1.40
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

SOLVENT
NS

1

63

1

20130917

16.32

spect

5 mm PABBO BB-
2930

65536
cDci3
8

2

8278.146
0.126314
3.9584243
71.8
60.400
6.50
298.3
1.00000000
1

Hz
Hz
sec

usec
usec

sec

0.00
10.87646866
400.1324710

32768

400.1300098
EM

0

0.30

0

1.00

10 9 8 7 5 4 2 1 0 ppm
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EXPNO 2
PROCNO 1
Date_ 20130918
Time 10.53
INSTRU Spect
PROBHD 5 mm PABBO BB-
PULPRO( zgpg30
65536
SOLVENT CDCI3
NS 4000
DS 4
OH SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
cl o RG 203
2n pw 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
13C
13.84 usec
2.50 dB
46.89624786 W
125.7703643 MHz
= CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.50 dB
PL12 17.40 dB
PL13 7.40 dB
L2w 13.02359581 W
PL12W 0.42143536 W
PL13W 0.42143536 W
SF02 500.1320005 MHz
Si 32768
SF 125.7577969 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
pPC 1.40
. / l
T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO 2
PROCNO 1
Date_ 20130919
Time 5.40
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT coci3
E NS 16
OH DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
Br "OH AQ 3.1719923 sec
RG 101
1o bW 48.400 usec
DE 6.50 usec
TE 298.1
D1 1.00000000 sec
TDO 1
L1 2.50 dB
PL1W 13.02359581 W
SFO1 500.1330885 MHz
S1 32768
SF 500.1300215 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L JJ
T T T T T T T T T
10 9 8 7 6 5 4 2 1 0 ppm
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EXPNO 2
PROCNO 1
Date_ 20130919
Time 7.14
INSTRU Spect
PROBHD 5 mm PABBO BB-
PULPRO( zgpg30
65536
SOLVENT CDCI3
NS 1724
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
E pw 16.800 usec
DE 6.50 usec
OH TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
Br OH TDO 1
1o CHANNEL f1
13C
13.84 usec
2.50 dB
46.89624786 W
125.7703643 MHz
CHANNEL 2
waltzl6
1H
80.00 usec
2.50 dB
17.40 dB
.40 dB
13.02359581 W
0.42143536 W
0.42143536 W
SF 500.1320005 MHz
Si 32768
SF 125.7577960 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
pPC 1.40
T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO
PROCNO 1
Date_ 20130928
Time 3.03
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT coci3
NS 16
DS 2
SWH 10330.578
FIDRES 0.157632
AQ 3.1719923
RG 57
bW 48.400
DE 6.50
TE 298.0
D1 1.00000000
TDO 1
= CHANNEL f1 =:
NUC1 1H
P1 14.00
PL1 2.50
PL1W 13.02359581
SFO1 500.1330885
S1 32768
SF 500.1300220
wow EM
SSB 0
LB 0.30
GB 0
PC 1.00
A
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
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EXPNO 2
PROCNO 1
Date_ 20130928
ime 3.36
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPRO( zgpg30
65536
SOLVENT CcDCI3
NS 566
DS 4
E SWH 29761.904
OH FIDRES 0.454131
AQ 1.1010548
RG 203
(o) bw 16.800
DE 6.50
20 TE 298.0
D1 2.00000000
D11 0.03000000
TDO 1
= CHANNEL f1
NUC1 13C
P1 13.84
PL1 -
PL1W 46.89624786
SFO1 125.7703643
= CHANNEL f2
CPDPRG2 waltz16
NuUC2 1H
PCPD2 80.00
PL2 2.50
PL12 17.40
PL13 7.40
pL2w 13.02359581
PL12W 0.42143536
PL13W 0.42143536
SF02 500.1320005
Sl 32768
SF 125.7577979
wow EM
SSB 0
LB 1.00
GB 0
PC 1.40
o
T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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N ’ // N % \/ ‘ ‘ NAME YWQ0039
EXPNO 1
PROCNO 1
Date_ 20130916
Time 5.22
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT coci3
NS 16
F OH DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
F Br OH ae o1
1 DW 48.400 usec
P DE 6.50 usec
TE 298.3
D1 1.00000000 sec
TDO 1
PL1 2.50 dB
PL1W 13.02359581 W
SFO1 500.1330885 MHz
sl 32768
SF 500.1300221 MHz
Wow EM
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
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N% \% \ V% \‘ / ‘ ‘ ‘ NAME YQ0039C
EXPNO 1
PROCNO 1
Date_ 20130927
Time 5.45
INSTRU
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
iy 65536
SOLVENT cDCl3
NS 1043
DS 4
SiH 29761.904 Hz
FIDRES 0.454131 Hz
E AQ 1.1010548 sec
OH RG 203
pw 16.800 usec
DE 6.50 usec
TE 298.0 K
F Br OH b1 2.00000000 sec
D11 003000000 sec
1p DO 1
= CHANNEL f1
13C
13.84 usec
2.50 dB
46.89624786 W
125.7703643 MHz
= CHANNEL 2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
pPL2 2150 dB
PL12 17.40 dB
PL13 17.40 dB
PL2W 13.02359581 W
pL12W 042143536 W
PL13W 0.42143536 W
SF02 5001320005 MHz
sl 32768
SF 125.7577947 MHz
WDW EM
SsB 0
LB 1.00 Hz
B 0
PC 1.40
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO 61
PROCNO 1
Date_ 20130917
Time 16.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT cbci3
NS 8
OH b 2
SWH 8278.146 Hz
E (o) FIDRES 0.126314 Hz
AQ 3.9584243 sec
2p RG 71.8
bW 60.400 usec
DE 6.50 usec
TE 298.3
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =:
NUC1 1H
1 12.58 usec
L1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
S1 32768
SF 400.1300098 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
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EXPNO 1
PROCNO 1
Date_ 20130918
Time 3.
INSTR Spect
PROBHD 5 mm PABBO BB-
PULPRO( zgpg30
65536
SOLVENT CcDCI3
NS 4411
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
F RG 203
OH oW 16.800 usec
DE 6.50 usec
E o TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
2p DO 1
= CHANNEL f1
NUC1 13C
P1 13.84 usec
PL1 2.50 dB
pPL1W 46.89624786 W
SFO1 125.7703643 MHz
= CHANNEL 2
CPDPRG2 waltz16
NuC2 1H
PCPD2 80.00 usec
PL2 2.50 dB
PL12 17.40 dB
PL13 7.40 dB
L2w 13.02359581 W
PL12W 0.42143536 W
PL13W 0.42143536 W
SF02 500.1320005 MHz
Si 32768
SF 125.7577958 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
pPC 1.40
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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NAME 0018H
EXPNO 2
PROCNO 1
Date_ 20130929
Time 4.28
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT DMSO
NS 16
HO DS 2
SWH 10330.578 Hz
OH FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 114
DW 48.400 usec
! DE 6.50 usec
3 TE 298.0
D1 1.00000000 sec
TDO 1
L1 2.50 dB
PL1W 13.02359581 W
SFO1 500.1330885 MHz
S1 32768
SF 500.1300078 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
MU ) |
T T T T T T T T T T
10 9 8 7 6 5 3 2 1 0 ppm
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EXPNO 2
PROCNO 1
Date_ 20130929
Time .25
INSTRU pec
PROBHD 5 mm PABBO BB-
PULPRO( zgpg30
T 65536
SOLVENT DMSO
NS 869
DS 4
SWH 29761.904 Hz
HO. FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
pw 16.800 usec
OH DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
| D11 0.03000000 sec
TDO 1
3
= CHANNEL f1
13C
13.84 usec
2.50 dB
46.89624786 W
125.7703643 MHz
= CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.50 dB
PL12 17.40 dB
PL13 7.40 dB
L2w 13.02359581 W
PL12W 0.42143536 W
PL13W 0.42143536 W
SF02 500.1320005 MHz
Si 32768
SF 125.7578544 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
pPC 1.40
A o
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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NAME 0018P
EXPNO 2
PROCNO 1
Date_ 20130929
Time 3.17
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT coci3
NS 16
DS 2
OH SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 101
o bW 48.400 usec
DE 6.50 usec
TE 298.0
4 D1 1.00000000 sec
TDO 1
L1 2.50 dB
PL1W 13.02359581 W
SFO1 500.1330885 MHz
S1 32768
SF 500.1300217 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
1.00
T T T T T T T
10 9 8 7 6 4 1 0 ppm
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EXPNO 2
PROCNO 1
Date_ 20130929
ime 4.18
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPRO( zgpg30
65536
SOLVENT CcDCI3
NS 1087
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
OH bw 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
o TDO 1
4 = CHANNEL f1
NUC1 13C
P1 13.84 usec
PL1 - dB
PL1W 46.89624786 W
SFO1 125.7703643 MHz
= CHANNEL f2
CPDPRG2 waltz16
NuUC2 1H
PCPD2 80.00 usec
PL2 2.50 dB
PL12 17.40 dB
PL13 7.40 dB
pL2w 13.02359581 W
PL12W 0.42143536 W
PL13W 0.42143536 W
SF02 500.1320005 MHz
Sl 32768
SF 125.7577986 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm

S54



Y0012

DONOANDO O HOMOWOAd OO N N~ u>oouo!§i‘ IFil LJ IF‘{ IEE:IFil
OCRNVONO DN © HOONNIM NIOMO ©0OT AN
NOAdAdAAANNN OONNOOO® ©OOYT NS (:_—'r:::>‘:::....-:)
MNNNISNNNO© O MOMMOMMNON NNNN A
NS\ & WV N e
EXPNO 20
PROCNO 1
Date_ 20131008
ime 12.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT cbci3
NS
HO DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 181
DW 60.400 usec
| OH DE 6.50 usec
TE 297.9
5 D1 1.00000000 sec
TDO 1
1
L1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
S1 32768
SF 400.1300478 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
10 9 8 7 4 3 2 1 0 ppm
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EXPNO 67
PROCNO 1
Date_ 20131001
Time 12.45
INSTR t
PROBHD 5 mm PABBO BB-
PULPRO( zgpg30
65536
SOLVENT CcDCI3
NS 307
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
1.3664756 sec
HO 1149.4
pw 20.850 usec
DE 6.50 usec
TE 309.6 K
D1 2.00000000 sec
OH D11 0.03000000 sec
[ 0O 1
5 CHANNEL f1
13C
10.25 usec
0.00 dB
38.68305206 W
100.6228298 MHz
= CHANNEL 2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.07 dB
PL13 0.00 dB
pL2w 10.87646866 W
PL12W 0.26883632 W
PL13W 10.87646866 W
SF02 400.1316005 MHz
Si 32768
SF 100.6127630 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
1.40
T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO 22
PROCNO 1
Date_ 20130925
Time 11.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT cbci3
NS 8
DS 2
SWH 8278.146 Hz
OH FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 362
DW 60.400 usec
DE 6.50 usec
TE 298.7
OH D1 1.00000000 sec
11 TDO 1
L1 0.00 dB
PL1W 10.87646866 W
SFO1 400.1324710 MHz
S1 32768
SF 400.1300378 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
1.00
T T T T T T T T T T
10 9 8 7 6 4 3 2 1 0 ppm
[sol=} © (a2
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Nlen o o
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- monoaaae oo o .. . BRUKER
o O WO MNON o© © o ® N~
© OONNNNA O 0 [=X=] n
o [ N ©o©o ™ [SEN —
‘\\4// \/ \/ ‘ NAME 22
EXPNO 35732
PROCNO
Date_ 20130529
Time 23.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
SOLVENT coci3
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
3.9584243 sec
CHO RG 322.5
DW 60.400 usec
12 DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
12.58 usec
- dB
10.87646866 W
400.1324710 MHz
32768
400.1300089 MHz
EM
0
0.30 Hz
0
1.00
. . S S
T T T T T T T T T T
10 9 8 7 6 4 3 2 1 0 ppm
© SIN) (o} ©
(=] O o (=]
I~ N ey o o

S56



Y-Y-1

DI~ T O OMOMN~MOMANOD
MNO WML LMNANO 0 O
NNN—A—=HOO OCOO0OMMANNNN
Ll el el el e MMOMONNNNNN
‘\V/ \\/ \\/ NAME Y-v-1
EXPNO 1
PROCNO 1
Date_ 20131108
Time 6.28
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT coci3
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 203
DW 48.400 usec
DE 6.50 usec
14 TE 298.1
D1 1.00000000 sec
TDO 1
1
L1 2.50 dB
PL1W 13.02359581 W
SFO1 500.1330885 MHz
S1 32768
SF 500.1300597 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T
10 9 8 7 6 4 3 1 0 ppm
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EXPNO 1
PROCNO 1
Date_ 20131108
Time .31
INSTR Tt
PROBHD 5 mm PABBO BB-
PULPRO( zgpg30
65536
SOLVENT CDCI3
NS 1362
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
pw 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
14
= CHANNEL f1
NUC1 13C
P1 13.84 usec
PL1 2.50 dB
pPL1W 46.89624786 W
SFO1 125.7703643 MHz
= CHANNEL f2
CPDPRG2 waltz16
NuC2 1H
PCPD2 80.00 usec
PL2 2.50 dB
PL12 17.40 dB
PL13 7.40 dB
L2w 13.02359581 W
PL12W 0.42143536 W
PL13W .42143536 W
SF02 500.1320005 MHz
Si 32768
SF 125.7577931 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
pPC 1.40
L
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO 1
PROCNO 1
Date_ 20131109
Time 4.17
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
SOLVENT cpCl3
NS 16
DS 2
SWH 10330.578
FIDRES 0.157632
AQ 3.1719923
RG 57
DW 48.400
T T T T T T DE 5.50
7.6 7.4 7.2 7.0 6.8 6.6 TE 298. 1
D1 1.00000000
; TDO 1
Ar = 3,5-di(t-butyl)pheyl
15 = CHANNEL f1 =
NUCL 1H
P1 14.00
L1 2.50
PLIW 13.02359581
SFO1 500.1330885
sl 32768
SF 500.1300220
wow EM
SSB 0
LB 0.30
T T T T T T GB 0
3.4 3.2 3.0 2.8 2.6 2.4 PC 1.00
T T T T T T T T T
10 9 8 7 6 5 4 3 1 0 ppm
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NAME 21141BCCCC
EXPNO 2
PROCNO 1
Date_ 20131109
ime 0.53
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPRO( 2gpg30
65536
SOLVENT cocl3
NS 1024
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
bw 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =:
NUCL 13C
. P1 13.84 usec
Ar = 3,5-di(t-butyl)pheyl PLL 2.50 dB
PL1W 46.89624786 W
15 SFO1 125.7703643 MHz
== = CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.50 dB
PL12 17.40 dB
PL13 17.40 dB
PL2W 13.02359581 W
PL12W 0.42143536 W
PL13W 0.42143536 W
SFO2 500.1320005 MHz
s1 32768
SF 125.7577941 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
‘ PC 1.40
LIL nJu i )
T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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EXPNO 1
PROCNO 1
Date_ 20131108
Time 6.23
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
SOLVENT cpCl3
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 45.2
bw 48.400 usec
T T T T DE 6.50 usec
TE 298.2
7.2 7.0 6.8 ppm D1 1.00000000 sec
Ar = 3,5-di(t-butyl)pheyl Tpo .
16 = CHANNEL f1 =
NUCL 1H
1 14.00 usec
L1 2.50 dB
PLIW 13.02359581 W
SFO1 500.1330885 MHz
sl 32768
SF 500.1300735 MHz
wow EM
SSB 0
3.0 2.8 2.6 2.4 2.2 5 %"
R R R . R m GB 0
pp! PC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
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.05 o - JdNONTAGoJoNnINmdNnedoonNanngrry yeasare BRUKER
0000V OOMNNHAANNOOMMMOOONNON—HADNOO + + + + R R
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\! \ l// NAME Y-Y-3ccC
EXPNO 1
PROCNO 1
Date_ 20131108
i 12.08
INSTI Spect
PROBHD 5 mm PABBO BB-
PULPR 2gpg30
D 65536
SOLVENT coci3
NS 4000
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
bw 16.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= = CHANNEL f1 =
. NUC1 13C
Ar = 3,5-di(t-butyl)pheyl P1 13.84 usec
PL1 2.50 dB
16 PLIW 46.89624786 W
SFO1 125.7703643 MHz
== = CHANNEL 2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2750 dB
PL12 17.40 dB
PL13 .40 dB
PL2W 13.02359581 W
PL12W 0.42143536 W
PL13W 0.42143536 W
SF02 500.1320005 MHz
S1 32768
SF 125.7577977 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
l \ PC 1.40
l‘|l||l[ dlholy ‘
T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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PROCNO 1
Date_ 20131109
Time 4.28
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
SOLVENT cocl3
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 45.2
bw 48.400 usec
DE 6.50 usec
T T T T TE 298.0
7.6 7.4 7.2 ppm b1 1.00000000 sec
Ar = 3,5-di(t-butyl)pheyl TDO 1
= CHANNEL 1 =
17 NUC1 1H
P1 14.00 usec
PL1 2.50 dB
PLIW 13.02359581 W
SFOL 500.1330885 MHz
sl 32768
SF 500.1300220 MHz
wow EN
\ \ \ \ B o
L8 0.30 Hz
3.0 2.5 2.0 ppm B 0
PC 1.00
[ T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
O[O (R(MO|ON|I~ O o~ 00 <t 00 (O (sellisedi=zl (2] (=]
cloBmolHNe| B clo| B B FF| WNiNNS®
NN [ [N [N (M| [N o [ N il = | = ||00 (00 |00 (00
o~ el
21141AC
OLTHANONLTOAONINANNDINNOAANO VO~ HONWOTAONNND D D O 10
NOMAOOOMNONANVOOONONNATIINDOOANNNDONVIINOTMmNoowonr~ o« UKER
A e T e e T T e e R R . — A A S 4 ¢ _
NNMOODDNOORNOOOLLITIANNNNNAADDDDVOONOOOOWWLTINO + 1+ + 1 v v f57 '
OOODODYIIIIIIITONNNNNNNMMONNNNNNNNNNNNNNNNNNANNOSTST O f s o o
Ardddododddddddddddddd A A A A A AT A A AT A AT AAAANN N OO M H O

- O PAr,
O P(O)Ar,

Ar = 3,5-di(t-butyl)pheyl

17

ol ﬂn'lMH

o

illh I Ul i

= CHANNEL f1

= CHANNEL 2

1
20131109
4.55

Spect
5 mm PABBO BB-

3000
4

29761.904

0.454131

1.1010548
20:

3

16.800
6.50

298.0
2.00000000
0.03000000
1

13C
13.84

2.50
46.89624786
125.7703643

waltz16
1H

13.02359581
0.42143536

0.42143536
500.1320005
32768
125.7577940
EM

0

1.00

0

1.40

T T T T T
180 160 140 120 100

S60

80

20

0 ppm




LG-H

ppm

NAME LG-H
EXPNO 1
PROCNO 1
Date_ 20130930
Time 2.43
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30

T 65536
SOLVENT [eio]e] kc}

NS 16

DS 2

SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 36

bw 48.400 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1

Ar= 3,5-di(t-butyl)pheyl = CHANNEL f1
NUC1 1H
P1 14.00 usec
PL1 .50 dB
PLIW 13.02359581 W
SFO1 500.1330885 MHz
si 32768
SF 500.1300710 MHz
\ \ \ \ \ \ wow B
SSB 0
2.8 2.6 2.4 2.2 2.0 1.8 ppm IG'S 0_38 Hz
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 1 0 -1 ppm
S || (so){e] (co3(To) N| [©
O[O | [ oo o | N~ N~
N|O [N NN Nt\lj ©O| |©
=1 o I
LG-C
ONANODANN MDD O MM T M IO — 00NN
OCOWOONRNNHATOMAOON—AONHO I nowmw o MO NON
881 © gevyey BRUKER
MANNOORMMM®O© O ] . AR
DOOODIITIOOM ININECIE § OISO
AT A A A A A A A NN~ © HOMMM®

7
N

NAME LG-C
EXPNO 1
PROCNO 1
Date_ 20130930
ime 2.50
INSTRUM Spect
PROBHD 5 mm PABBO BB-
PULPRO 2gpg30
65536
SOLVENT coci3
NS 1005
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
bw 16.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =:
NUCL 13C
. P1 13.84 usec
Ar= 3 5-di(t-butyl)pheyl PLL 2.50 dB
pPL1W 46.89624786 W
SFO1 125.7703643 MHz
== = CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 2.50 dB
PL12 17.40 dB
PL13 17.40 dB
pL2w 13.02359581 W
PL12W 0.42143536 W
PL13W 0.42143536 W
SF02 500.1320005 MHz
s 32768
SF 125.7577955 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
\ 1 “‘ \’ i -
I‘ [ | FIT PR
T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm

8. HPLC Spectra.

S61



Sample Information
Sample Name

Tray#
Vial#
Injection Volume
Data File
Method File
Report Format File
Sample Type
Acquired by
Date Acquired
Date Processed
mAL

12.5-

10.0-

7.5-

5.0

2.9

0.0

1200

PDA Chl 280nm
Nﬂ. | Rgt. T_ime |
1 23.676 |
I 4 —_—

2 | 25.668

Data Report

: 001P(RS),0D-H,3%
1

L 62

: 7

: 001P(RS),0D-H,3%.led
: 3%,60min.lcm
: Templates.lsr

: Unknown

: System Administrator
1 2013/8/2 12:24:30
: 2013/8/2 12:57:57

ﬂei_éht (uAU) | Area(uAUsmin)

12758

22.5

_136% |

23.676
25, 668

25.0

573333

575323 |

o
o)

(rac)-2a

562

27.5

0.915

1FDA Muiii”i'éﬂﬂﬁm.4ﬁq

Lot L

30.0

I

min

Rel. Area % + Eesﬁiﬁfi;}n {TIS}'}



Data Report

Sample Information

Sample Name : 001-P,OD-H,3%
Tray# : 1
Vial# 116
Injection Volume 210
Data File : 001-P,OD-H,3%.lcd
Method File : 3%, 35MIN.lecm
Report Format File : Templates.lsr
Sample Type : Unknown
Acquired by : System Administrator
Date Acquired : 2013/8/7 15:23:33
Date Processed :2013/8/7 15:56:13
mAL

30~

25

20

15-

10

5 e
0 i e i
20,0 92. 5 25.0
PDA Chl 280nm o o
NO. Ret. Time Height':um_]:'I ! Area(uAU#min) .

1 23.818 3599 157945
) 2 | 25.325 3@245 B 1469363

son
O

(S)-2a from 1a

563

25,825

90. 294

1PDA Multi 1 280nm, 4nm

— |

e pe——

- —
30.0

21.5
min

Rel.Area % | Resolution(USP) |
9. 706 - !



Sample Information

Sample Name

Tray#
Vial#

Injection Volume
Data File
Method File

Report Format File

Sample Type
Acquired by
Date Acquired
Date Processed

mAL

300+

200
100

i
0-+

17. 5

PDA Ch3 280nm

- No.
1
2

23. 543

25. 090

Data Report

: {EDEU-P,B%,DD

13

05

: 0020-P,3%,0D-H.lcd
: 3%,60MIN.lcm

: Templates.lsr

: Unknown

: System Administrator
:2013/9/29 0:01:48
:2013/9/29 1:01:49

25,090

23.543

925 95.0

| Ret.Time | Height {uAU]_I'_ Area (uAU*min) |

84989 _ J2BBBTY
376136 _ 2_[}159?63
Oy
(@]
{S)-2a from 1a’

564

1PDA Multi 3 280nm, 4nn

27.5

14. 020
B5. 980

30.0 32.5

min

1.295



Sample Information
Sample Name

Tray#
Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU
60
50?
40?
30
20-

104

PDA Ch3 280nm

NO. i Ret. Time 1
IR
2 12. 9588

Data Report

: 0040P(RS),AD-H,5%
1

: 81

7

: 0040P(R.S),AD-H,5%.lcd
: 5%,30MIN.lem

: Templates.lsr

: Unknown

: System Administrator
:2013/9/16 11:50:43
:2013/9/16 12:08:26

1PDA Multi 3 280nm, 4nii:1

15.0

10. 0 12.5

Height (uAU) | Area(uAUkmin)  Rel.Area %
65768 1123683 49. 911
60842 1127679 50. 089

son
Me 9]

(rac)-2b

S65

; Res-nlutinnfl.-JSF).qf

3.456 |



Sample Information
Sample Name

Tray#
Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU
175
mi
mﬂ
100

50._'

B

FPDA Ch3 280nm

| NO. | Ret.Time |
1 | 11395
2 12.990

Height (uAU)

Data Report

: 0040-P,AD-H,5%

01

12

16

: 0040-P,AD-H,5%.lcd
: 5%, 30MIN.lcm

: Templates.Isr

: Unknown

: System Administrator
:2013/9/16 12:30:22
:2013/9/16 12:48:02

12.5

| Area (uﬂﬂﬁn_i_n} |

13877 | 223629 |
167951 2988827

oy ™™
Me (8]

(S)-2b from 1b

566

Rel. Area %

1PDA Multi 3 280nm, 4nm

5.0 17.5

S

' Resolution (USP

|
—



Sample Information
Sample Name

Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU

200
150
100

S0 |

PDA Ch3 280nm
' NO. | Ret.Time

1| 1esez |

2 | 12.963

| Height (uAl) . Arge_:al?uﬁlj*min)
30997 ' 492811
210965 3786754

Me O

(5)-2b from 1b'

Data Report

: 0042-P,AD-H,5%

1

1

: 6

: 0042-P,AD-H,5%.lcd
: 5%,30MIN.lem

: Templates.lsr

: Unknown

: System Administrator
: 2013/9/16 15:05:50

: 2013/9/16 15:23:55

—12.963

11. 302

12. 5

S67

1PDA Multi 3 280nm, 4rim:
i

3. 647



Data Report

Sample Information

Sample Name : 002P(RS),AD-H,3%
Tray# o
Vial# 193
Injection Volume : 8
Data File : 002P(RS),AD-H,3%,20"lcd
Method File : 5%, 30MIN.lem
Report Format File : Templates.lsr
Sample Type : Unknown
Acquired by : System Administrator
Date Acquired :2013/8/8 13:16:50
Date Processed :2013/8/8 13:42:22
mAL
% P 1PDA Multi 1 290nm, 4nn
& - <] |
= 8 i
15-
10- |
] I
|
| . B AN ]
16 17 18 19 20 21 22 23 24
min
PDA Chl 290nm , - _ o I
| NO. Ret. Time = Height (uAU) . Area (uAU*min) | Rel.Area % | Resolution(USP) |
| | 19.938 | 18434 | 488139  49.915 | = —
2 | 20.8%5 | 16742 | 48979 | 50.085 | 1.204
o
(rac)-2c

568



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU
5{}-;
40
30
20-?
10-

01

16 - 17

PDA Chl 290nm

NO. | Ret.Time
| 20,121
2 | 21.184

Data Report

: ?UE—F,ADHH,S%

191

15

: 002-P,AD-H,3%,15"lcd
: 3%, 35MIN.lem

: Templates.lsr

: Unknown

: System Administrator
:2013/8/15 18:17:09
:2013/8/15 18:42:13

20. 121

19 20

Height (uAU) | Area(uAUsmin) |
54065 |
6008 | 164797

Me\@\/j/\DH
O

1444617

(S)-2c from 1c

569

21

184

21.

Rel. Area % _
89, 760
10. 240

1PDA Multi 1 290nm, 4nm

- — !

22 23 24

min

" Resolution(USP) |

| = - ,
1.469



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAL

75

50—

25+

FDA Chl 284nm

| NO. | Ret.Time |
1| 8.44]
2 | 0.4

Data Report

: 0010P(RS),AD-H,5%
i1

: 95

16

: 0010P(RS),AD-H5%.lcd
: 5%, 30MIN.lcm

: Templates.lsr

: Unknown

: System Administrator
:2013/8/13 15:59:03

< 2013/8/13 16:13:57

3 2
o fx-
8 9 10
Height (uAU) | Area(uAUtmin) |  Rel.Area %
_Gei2 ) ihesM ) &0
69314 1016888 | 50.088
OH
Me 0
Me
(rac)-2d

S70

1PDA Multi 1 Eﬂdnm.iﬁﬂ
i

| -y — -

11 12
min

J Resnc:rluti_o;n (USPj'm!




Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU

PDA Chl 284om =
| Height (uAU)

| NO. | Ret.Time
1 | 8.385
2 | 9.31

Data Report

: 0010-P,AD-H,5%

1

191

16

: 0010-P,AD-H,5%.lcd
: 5%,30MIN.lcm

: Templates.Isr

: Unknown

: System Administrator
1 2013/8/15 16:54:07

1 2013/8/15 17:06:46

OH
Me 0

Me
(S)-2d

S71

2
9 10
'"f'hrea(uﬂuim{h}“?'_"Eel.Area %
. 4u74 . 571482
89371 1314991

1PDA Multi 1 284nm, 4nm
|

11 12

B _R; solut ion (USF}_!
T |
2. EE-‘% )



Sample Information

Data Report

Sample Name : 004B-P(RS),AD-H,3%
Tray# |
Vial# : 82
Injection Volume 6
Data File : 004B-P(RS),AD-H,3%,20.lcd
Method File : 5%,30MIN.lcm
Report Format File : Templates.lsr
Sample Type : Unknown
Acquired by : System Administrator
Date Acquired :2013/9/22 17:17:26
Date Processed :2013/9/22 17:53:20
mAL
175 E IPDA Mglti 2 225nm, 4nn
] e -]
IR & :
150- |
1251 } |
100 |
f i
| |
TE 1 .| |
|
25 |
| !
0! - - —
25.0 27.5 30.0 32.5 35.0
min
PDA Ch2 2250m S i _— S
N0 | Ret.Time | Height (uAl) | Area(uAUsmin) | Rel.Area % | Resolution(UsP) |
1 | 29.310 | 173876 6497206 | 49.922 1 - -
|2 | 32857 | 156941 3.403 |

6517445 | 50,078

oo
MeO (@]

(rac)-2e

S72



Sample Information
Sample Mame

Tray#
Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU
500
400-
300-

200-
|
100
]
0l

25. 0

PDA Ch2 225nm

N0 | Ret.Time

L
-

—

Data Report

: {l]ﬂdB-P,ﬁD-H,E%

i

17

: 004B-P,AD-H,3%,20.lcd
: 5%, 30MIN.lem

: Templates.lsr

: Unknown

: System Administrator
:2013/9/22 17:57:02
:2013/9/22 18:34:37

29, 247

27.5 30.0

Height (VAU) | Area(uAUtmin)
59879 [ 2261499

| 530421 | 22887759

sen,
MeO 0

(S)-2e

S73

IPDAMulti 2 225nm, 4nm

—32

32.5 ' 35. 0

Rel. Area % ; Resolution (USP) |

B

91. 008 3. 227



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU

250 |
znuf
1aui
100
sué

0-

-+

15.0

PDA Ch2 280nm
| NO. Ret. Time

1 | 18511

b ——— s

2 | 20.363

Height (uAU) | Area(uAUtmin) |

Data Report

: 004-P(R/S),10%,0D
1

12

: 5

: 004-P(RS),10%,0D-H.lcd
: 10%,60MIN.lcm

: Templates.lsr

: Unknown

: System Administrator

1 2013/9/28 21:30:42
:2013/9/28 22:30:44

18.511
© 20, 363

175 200 22.5 25.0

1PDA Multi 2 280nm, 4nm

250909 10341512 | 49.725 i
210627 | 10455923 | o0. 275
MeO 0
(rac)-2f

S74

Rel.Area % | Resolution(USP) |



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU

125

100

75+

e d g g g |

15.0

PDA Ch2 280nm

NO. | Ret.Time |
1 | 18.662 |

2 | 20.893

17.5

Data Report

: %9]6-02,]0%,{)[}

|

:5

: 1916-02,10%,0D-H.lcd
: 10%,60MIN.lcm

: Templates.lsr

: Unknown

: System Administrator
:2013/9/28 22:42:03
:2013/9/28 23:42:05

18,662 |

20. 893

He iéh t (uAU) J' Area (uAU*min) |
126177 5240438
33’_ 18 _ 358418

MeO 8]

(S)-2f

S75

20.0 '22;5'

. Rel. ;ﬁ.re_a_uﬁ
93. 598 -

IPDA Multi 2 280nm, 4nm

| Efgolutiun (UsP)

2,018 !



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAL

30

(=
on

ﬂ} — -

20.0 22.5

PDA Chl 285nm
NO. | Ret.Time

-

| 2 | 29.428

1| 2505 |
21544

Data Report

: 007P(RS),0D-H,3%
1

: 22

: 007P(RS),0D-H,3%,15".lcd
: 3%,35MIN.lcm

: Templates.lsr

: Unknown

: System Administrator
:2013/8/14 17:06:00
:2013/8/14 17:53:20

8 &
| 25.0 27.5 30.0
Height (uAl) - ﬂr_;;fﬁ.&ﬁi‘m_in} ~ Rel. Al._'.ea %
30422 | 1519675 -
1540624 |
(8]
(rac)-29

S76

49.658

1PDA Multi 1 285nm, 4nm

T - T |
. Resolution (USF} |



Sample Information

Sample Name : 007-P,OD-H,3%
Tray# .1
Vial# 165
Injection Volume 16
Data File : 007-P,0D-H,3%,15".led
Method File : 3%,35MIN.lem
Report Format File : Templates.lsr
Sample Type : Unknown
Acquired by : System Administrator
Date Acquired :2013/8/14 17:54:23
Date Processed :2013/8/14 18:34:31
mAU
B &
| &
60~
50 .'
w0
30 -.
20
| B
10 5
[}_'E S _ . =
20:0 22.5 25.0 27.5 30.0
PDA Chl 285nm S - . R i _
| NO. i ‘Ret. Time ! Hn_aight{u.ili} B Are_a(uau*min} 1 Rel. Area %
1 | 21.552 8099 392013 9.537
o2 | 29.309 | 6627 3718450 90.463
Gl\@\/j/\DH
o
(S)-29

Data Report

S71

“1PDA Multi 1 285nm, 4nn

! R.n;sulﬁ;:_iun (UgF} J

1210 |



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU

Data Report

: 009P(RS),AD-H,3%
.1

: gﬁ

: 009P(RS)',AD-H,3%.lcd
: 3%,35MIN.lem

: Templates.lsr

: Unknown

: System Administrator

: 2013/8/16 13:32:57

: 2013/8/16 14:03:03

] o = ) IPDA Multi 1 294nm, 4nm
40- g % |
{ II 1
! i ,: II. i
230 | .| | :
20- | | |
4 | |
- ' ; : !
_ | [ |
i !
10+ f ;
[
] |
0}— § N S—
1 E— ————— . . . EE— . — S |
20.0 22.5 25.0 27.5 30.0
min
PDACRL 2040m _—
NO. | Ret.Time | Height(uA) | Area(uAUtmin) |  Rel.Area® | Resolution(USP)
1 | 23.902 | 42621 | 1263898 | 49.988 | - |
2 | 25321 39560 | 1264514 | 50.012 | L742 |
o]
(rac)-2h

S78




Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU

50+

PDA Chl 294nm

22.5

Data Report

: 009-P,AD-H,3%
|

162

16

: 009-P',AD-H,3%.lcd
: 3%,35MIN.Icm

: Templates.lsr

: Unknown

: System Administrator
:2013/8/16 12:58:48

: 2013/8/16 13:31:05

- 23.839

25.0

(N0 | Ret.Time | Height(uAU) | Area(uAUsnin) |

1| 23839
2] %249

12051 | 357685
?564? - 2484065
B
(S)-2h

S79

1PDA Multi 1 294nm, 4nEn|

|
30.0

min
Rel.Area % | Resolution(USP) |
12.587 — i



Sample Information
Sample Name

Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU
12.5-
10.0-
7.5
5.0
2.5

15.0

PDA Chl 276nm_

| NO. | Ret.T
1 | 20,657 |
L2 | 2207 |

Ret. Time

Data Report

: 006P(RS),0D-H,3%
: 1

: gi

: 006P(RS),0D-H,3%,15"lcd
: 3%,35MIN.Icm

: Templates.lsr

: Unknown

: System Administrator
:2013/8/14 16:10:14
:2013/8/14 16:36:37

S80

- ~ APDA Multi 1 276nm, 4nn
< = i

'8 s
1 |I; I
| | 1 |

| ':

| [ i|

| [ 1
| a |
i
) N
17.5 20. 0 22.5 25. 0
min
Height (uAU) | Area(uAUfmin) |  Rel.Area % | Resolution(USP) |

13235 474825 | 49,877 | —-
12310 477166 50. 123 : 1.429
oo
F 0
(rac)-2i



Data Report

Sample Information

Sample Name : 006-P,0OD-H,3%
Tray# 1
Vial# : 64
Injection Volume 16
Data File : 006-P,0D-H,3%,15".lcd
Method File : 3%,35MIN.lcm
Report Format File : Templates.lsr
Sample Type : Unknown
Acquired by : System Administrator
Date Acquired :2013/8/14 16:40:01
Date Processed :2013/8/14 17:05:07
mAL
« IPDA Multi 1 276nm, 4nm
125+ e
' N
| i
{ Fo [
100- [ ;
| |
i i
t |
50 '. |
] | |
z
2971 = :
0 — — ; J— 1 . — N — |
o0 ws =00 225 25.0
min
PDA Chl 276nm B B R
' NO. | Ret.Time | Height(uAU) | Area(uAU*min) = Rel.Area % | Resolution(USP) |
1 | 20640 | 17215 | 6704 | 10.909 | ~ |
2 | 21916 | 126137 | 5142807 | 89.091 | 1.236
oo™
F 0]

(S)-2i

S81



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU

300
250-

200

FDA Chl 292nm _

| NO. Ret. Time
1 20.427
L2 | 22.208

17.5

Data Report

: '}’WQU(}BB-EAD-H,I 5%
146
16
: YWQOO03B-P(RS),AD-H,15%.lcd
1 15%,40MIN.lcm

: Templates.lsr

: Unknown

: System Administrator
:2013/8/15 23:19:59
+2013/8/16 0:00:02

8750552
HR04407

oy
H,N o]

(rac)-2j'

582

90, 427

gm Multi 1 292nm, 4nm

8 |
[ !!

[ i

|

.; ;

\ i

22,5 25.0

min

Height(uAU) | Area(uAUtmin) | Rel.Area % | Resolution(USP) |
324851
298711

49.847 | -
50. 153



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU
150
100 *
50—

|
o —

15.0

PDA Chl 292nm

Height (uAU)

Data Report

: 003-P(NH2),AD-H,15%
01

: ;’?
: 003-P(NH2),(AD-H,15%).lcd
: 15%,30MINM.lecm

: Templates.lsr

: Unknown

: System Administrator
: 2013/8/23 15:05:50

: 2013/8/23 15:30:59

| NO. | Ret.Time
1 | 20.183
2 | 202 |

2
=
17.5 ' 20.0
43717 1244427 |
176908 | 5509548

o
H,N 0

(S)-2f°

583

——22.01

&rea{uhl]_*min_} ) _Rel._#g_‘yg._‘_&”

1PDA Multi 1 292nm, 4nm

25.0
min

feslutionGs) |



Sample Information

Data Report

Sample Name : 0026P(RS),AD-H,5%
Tray# 1
Vial# 83
Injection Volume 17
Data File : 0026P(RS),AD-H,5%.lcd
Method File : 5%,30MIN.lcm
Report Format File : Templates.lsr
Sample Type : Unknown
Acquired by : System Administrator
Date Acquired : 2013/9/24 13:20:55
Date Processed :2013/9/24 13:36:04
mAU
] ' s 8 IPDA Multi 3 280nm, 4nm
300 S |
_E | 1Y |
250~ |
1 | |
1 [
200~ | |
] | |
] {
150 ' I
- |
Z . '
100- '_ |
- [ ! | . :
| Ll |
50~ [ |
| ; |
_; | |
0 . ] S |
5.0 7.5 10.0 12.5 15.0
min
PDA Ch3 280nm S R S — -
NO. | Ret.Time | Height (uAl) | Area(uAU#min) |  Rel.Area % Resolution(USP) |
Y R R I X R
2 | 10.236 289623 5325641 50. 075 T2
oo
F4C O
(rac)-2k

584



Sample Information
Sample Name

Tray#
Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAL

3001

250-

| N S

200

-4

|
150

100

| N -

PDA Ch3 280nm

|_NO.
1 |
2

1.5

Data Report

: 0026-P,AD-H,5%

|

13

15

- 0026-P,AD-H,5%.lcd
: 5%, 30MIN.lcm

: Templates.lsr

: Unknown

: System Administrator
:2013/9/24 18:23:35
:2013/9/24 18:39:17

" 9,518

Height (uAU) | Area(uAUsmin)
4814 | 650713 |
287363 4427242

oy
F4C (o)

(S)-2k

585

10. 319

10.0 '

“Rel.Area %

" 1PDA Multi 3 280nm, 4nm

|

12.5 15.0

min

" Resolution(USP) |

1983 |



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU

20

10

12.5

PDA Chl 300nm
' NO. | Ret.Time

2 | 16.755

1 | 16,095

Data Report

: 008P(RS),AD-H,10%
|
<79

i)

: D08P(RS),AD-H,10%,15"lcd
: 10%,20min.lem

: Templates.lsr

: Unknown

: System Administrator
:2013/8/7 11:17:09
:2013/8/7 11:38:45

IPDA Multi 1 300nm, 4nm

~16.005 |
6. 755

lE-I.U 17.5

min
Height (uAU) | Area(uAUtmin) |  Rel.Area % | Resolution(USP) |
53565 | 1185836 | @ 49.162 | T |
51669 | 1226747 |  50.848 | 1066 |
oo
NC e
(rac)-21

586



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAL

200+

|
0+
12.5

PDA Chl 300nm

| NO. | Ret.Time |

1 | 15.916

2 | 16.544

Data Report

: 008-P,AD-H,10%

1

116

27

: 008-P,AD-H,10%,15".lcd
: 10%,25MIN.lem

: Templates.lsr

: Unknown

: System Administrator
:2013/8/7 14:16:00
:2013/8/7 14:38:09

16. 544

© 15.916

Height(_.uAU:l Area{um‘ﬂm{_in} I
29012
208166

L
4995578

oy
NC 9]

(S)-21

S87

" 1PDA Multi 1 300nm, 4nm

20.0
min
Rel.Area % | Resolution(USP) |
10.931 | -
89. 069 1.002 !



Data Report

Sample Information

Sample Name : 0013P(RS),AD-H,10%
Tray# |
Vial# |
Injection Volume : 8
Data File : 0013P(RS),AD-H,10%.lcd
Method File : 10%,60MIN.lem
Report Format File : Templates.Isr
Sample Type : Unknown
Acquired by : System Administrator
Date Acquired : 2013/8/29 15:57:50
Date Processed : 2013/8/29 16:19:22
mAU
; ) e = IPDA Multi 1 260nm, 46.'1
400 A ¥ !
| T |
]
300 | i
| I | i
' |I II
200 |
| |
| | |
| | |
100~ ! '
| |
ﬂ  — — - — - it e A — o — — e I
0o o0 12 13 Y 5 16

PDA Chl 260nm I o
| NO. | Ret.Time Height(uAU}_ | A_rea(uﬁl..l*min]' |

" Rel.Area % | Resolution(USP) |
| Resolut; |

1 | 12.643 | 415719 | 7700314 | 49.8%6 | - |
2 13.481 | 390710 | 7738692 | s0.124 | 1632
MechU\/I/\DH
0
(rac)-2m

588



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU

PDA Chl 260nm

' NO. | Ret.Time |

1 12. 662

2 | 13.49 |

Data Report

: % 1057A-P,AD-H,10%
12

:8

: 0013-P,AD-H,10%.lcd
: 10%,60MIN.lecm

: Templates.lsr

: Unknown

: System Administrator
: 2013/8/29 16:20:43

1 2013/8/29 16:40:51

— 13,496

12. 662

12 13

5974740

MeozcmDH
O

(S)-2m

S89

14
Height (uAU) | Area(uAU#min) | Rel.Area % | Resolution(USP) |

116079 2138388
302147

26. 357
73. 643

IPDA Multi 1 260nm, 4nnﬁ

e



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU

40+

30+

L B NN T N

PDA Ch3 280nm
i NO. _ Ret. flfi_rr_lf.-_
1 12,512

2 | 13523

| ::
[ n
- i
| [ |
| ;
10. 0 12.5
" Height(uAU) | Area(uAUsmin) |  Rel.Area %
40725 683377 |
38855 688182 |

—— e

Data Report

: 0041P(RS),AD-H,5%
.1

: 80

05

: 0041P(RS),AD-H,5%.lcd
1 5%, 30MIN.lcm

: Templates.lsr

: Unknown

: System Administrator
:2013/9/16 11:20:58
:2013/9/16 11:49:50

oy
Cl 0

(rac)-2n

S90

1PDA Multi 3 280nm, 4m:1

: .
17.5
min

| Resolution(USP) |

2180 |



Data Report

Sample Information

Sample Name : 0041-P,AD-H,5%
Tray# 1
Vial# 1
Injection Volume : 8
Data File : 0041-P,AD-H,5%.lcd
Method File : 5%,30MIN.lcm
Report Format File : Templates.lsr
Sample Type : Unknown
Acquired by : System Administrator
Date Acquired :2013/9/16 12:09:34
Date Processed : 2013/9/16 12:27:56
mAU
. ) = IPDA Multi 3 280nm, 4nm
150 _: i:::; [
I. iE | }
125—4; 5. . g
-i |
100~ |
|
75-
- |
.: |
| !
| = |
25 '-
! | |
0t S :
0.0 125 15.0 17.5

min
PDA Ch3 28(0nm

NO. | Ret.Time | Height(uA) | Area(uAUtmin) | Rel.Area % | Resolution (USP) |
— ! - P oe—— — —_— —t— _— — ——— ——
1 12.569 30866 | 588640 15996 | — |
2 | 13.557 | 154223 3091271 | 84004 | 1895

o
cl o)

(S)-2n

S91



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU

PDA Chl 293nm

NO. | Ret.Time |

1 23.262
| |

2 | 25543 |

Data Report

: 0033P(RS),0D-H,3%
1

: 78

16

- 0033P(RS),0D-H,3%.lcd
: 3%,35MIN.lecm

: Templates.lsr

: Unknown

: System Administrator

: 2013/8/26 15:32:15

: 2013/8/26 16:07:38
. i
|
I| II
|
| |
20 %

;{e};ﬁtiumi‘_; ‘Area (uAUsmin) |
37309 1558019

S92

50008 | 1.964

~IPDA Multi 1 293nm, 4nm

B
|
1

30 35

min

Rel.Area % | Resolution(USP) |
49.992 | — |



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mALl

251
I

PDA Chl 203nm

1 NO. | Ret.Time
1 | 23.605
2 | 25.611 |

Data Report

: 21057B-P,0D-H,3%
|

161

16

: 21057B-P,0D-H,3%.lcd
: 3%,35MINL.lem

: Templates.lsr

: Unknown

: System Administrator
1 2013/8/26 17:24:24

1 2013/8/26 18:05:43

75,611

" 93,605

20 25

| Heignt (uAU) | Area(ulUsmin) |

4329 173071
23654 1066105 i
0
(S)-20

S93

1PDA Multi 1 293nm, 4nm

3.0 | 35

min

Rei: ﬁr_ea_%_ i Re 5{:_:_1_-1.11;_1_ qn_{FS-I;]' !
13. 967 I

86. 033 ' L1777




Sample Information
Sample Name

Injection Volume

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

PDA Ch3 280nm

| _21._3_72' T
Caw

Data Report

: 0039P(RS),AD-H,3%
: 1
¢ 79

16

- 0039P'(RS),AD-H,3%.lcd
: 5%,30MIN.lcm

: Templates.lsr

: Unknown

: System Administrator
:2013/9/22 16:12:41

: 2013/9/22 16:42:45

82201 | 2419293 |

594

1PDA Multi 3 280nm, 4nm

& &
I N |
= f-lﬁ |
; il [ |
[ 1 [ i
| 1 !
|
[ | i
| i
| i
| I I | |
. |
i :i II
i ';I | !
o
. | |
_ - _ [ ..____{
R . ————————
20.0 22.5 25.0 27.5
min
Height (uAl) | Arca(uhUbmin) | Rel.Area § | Resolution(USP)
86189 | 2404983 =
1348 |



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU
15. 0~
*.
12.5

]
10. 0

17.5

PDA Ch3 280nm
' NO. | Ret.Time |

1 | 21.629

2 | 22.664

Data Report

: 21082-P.AD-H,3%
|
-4

16

: 21082-P,AD-H,3%.lcd
:+ 5%, 30MIN.lecm

: Templates.lsr

: Unknown

: System Administrator
:2013/9/22 16:43:49
+2013/9/22 17:15:54

15007 | 465975

F 0o

(S)-2p

S95

09 664

" 1PDA Multi 3 280nm, 4nm

ss.612 | 1.382

:
A |
- ; ll _ 1
20.0 22.5 25.0
min
Teight (uAU) | Area(uAUsmin) |  Rel.Area % ' Resolution(USP) |
2223 | 59887 ! 11.388 | - |
i



Sample Information
Sample Name

Tray#
Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU
250 -
zuﬂf
150
100
50
0
12.5

PDA Chl 281nm

(N0 Ret.Time |
117556
2 19. 032

Data Report

: 21022P(RS),AD-H,3%,25'
i |

: 84

7

: 21022P(RS),AD-H,3%,25"1cd
: 5%,60MIN.lem

: Templates.lsr

: Unknown

: System Administrator

- 2013/9/29 11:40:44
:2013/9/29 12:08:28

19, 032

17. 556

17.5 90,0

Height(uﬁU)__-_ﬁye§ﬁuﬁﬂ*min} |

98000 3933501
256508 _ 3918364
HO
QO
(rac)-4

596

Re-li Fl.:c_'e_a_L % -

" 1PDA Multi 1 28Inm, 4nm

22.5  25.0

min

Resolution(USP)

|
|

—— e —_—
|

2,132



Sample Information
Sample Name
Tray#

Vial#

Injection Volume
Data File

Method File
Report Format File
Sample Type
Acquired by

Date Acquired
Date Processed

mAU
30

25

20|

15|

10+

0 -

12.5

PDA Chl 281nm
ND, ) __Ret. '!“i_me

1 | 17.585

| = —

L

2 | 19.045

Data Report

: 21022A-P,AD-H,3%,25'
|

: 4

17

: 21022A-P,AD-H,3%,25"led
: 5%.,60MIN.lcm

: Templates.Isr

: Unknown

: System Administrator
:2013/9/29 12:11:41

: 2013/9/29 12:37:35

S97

2 2 1PDA Multi 1 281nm, 4.@
= E=:
i
17.5 20.0 99.5 9250
min
Height (uAU) Are_a(u_AU*mml__ Rel.ﬁr_;ea % . Resolu_tic_-_n.(USP}_ .;
| 1es215 | T4.685 I
27521 | 394963 ! 25.315 2098
HO
o
(S)-4
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