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1. General Information

All reactions and manipulations that were sensitive to moisture or air were
performed in a nitrogen-filled glovebox or using standard Schlenk techniques, unless
otherwise noted. Solvents were dried with standard procedures, degassed with N2 and
transferred by syringe. NMR spectra were recorded on Bruker ADVANCE Il1 (400
MHz) spectrometers for *H NMR and *C NMR. CDCI;z was the solvent used for the
NMR analysis, with tetramethylsilane as the internal standard. Chemical shifts were
reported upfield to TMS (0.00 ppm) for *H NMR and relative to CDCls (77.3 ppm)
for *C NMR. Optical rotation was determined using a Perkin Elmer 343 polarimeter.
HPLC analysis was conducted on an Agilent 1260 Series instrument. GC analysis was
carried out on Angilent 1200 Series instrument using chiral capillary columns.
Column Chromatography was performed with silica gel Merck 60 (300-400 mesh).
Thin layer chromatography (TLC) was performed on EM reagents 0.25 mm silica
60-F plates. All new products were further characterized by HRMS. A positive ion
mass spectrum of sample was acquired on a Thermo LTQ-FT mass spectrometer with

an electrospray ionization source.

2. Procedures for the preparation of (S,R)- Bn-Yanphos

OO Ph,P(O)H
OH Tf,0, Et;N OTf  Pd(OAc),
DCM, -78 °C dppb,100 °C
—_—
OO OH 95 % oTf 95 %
(S)-BINOL
1 2
BnN3 NHBn ¢ n.guLi 60% O Bn O
N——P
toluene/THF PPh, PPh,0O
115°C O O
5 6 Bn-Yanphos

(S)-[1,1'-binaphthalene]-2,2'-diyl bis(trifluoromethanesulfonate) (2)
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A single necked flask charged with a solution of (S)-BINOL (1) (14.3 g, 50
mmol) and EtsN (15.2 g, 20.9 mL, 150 mmol) in CH2Cl> (125 mL) was cooled to
-78 <C, and Tf20 (31.0 g, 18.5 mL, 110 mmol) was added dropwise. Then the
resulting mixture was warmed to 0 <C for 2 h. After removal of the solvent under
vacuum, the resulting thick residue was filtrated through a short silica gel column and
flushed with petroleum ether/ethyl acetate (5:1, v/v). The filtrate was concentrated
under reduce pressure, and the product 2 was obtained as a white solid (27.5 g, >99%
yield) and used for the next step without further purification.l *H NMR (400 MHz,
CDCls) 8/ppm = 7.27(d, J = 8.5 Hz, 2H), 7.42(ddd, J = 1.1 Hz, 6.8 Hz, 8.2 Hz, 2H),
7.59(ddd, J = 1.0 Hz , 7.0 Hz, 8.1 Hz, 2H), 7.63(d, J = 9.1 Hz, 2H), 8.02(d, J = 8.2 Hz,
2H), 8.15(d, J = 9.1 Hz, 2H); 3C NMR(100 MHz, CDCls) §: 118.3, 119.4, 123.6,
126.8,127.4,128.1, 132.1, 132.5, 133.2, 145.5.
(S)-2'-(diphenylphosphoryl)-[1,1'-binaphthalen]-2-yl  trifluoromethanesulfonate
©)

To a schlenk flask charged with 2 (1.10 g, 2.0 mmol), diphenylphosphine oxide
(0.81 g, 4 mmol), Pd(OAC):2 (22.4 mg, 0.1 mmol) and dppb (42.7 mg, 0.1 mmol) in
DMSO (8.8 mL) was added DIEA (1.03 g, 1.4 mL, 8.0 mmol) under argon. The
resulting mixture was stirred at 100 <C for 12 h. Then the mixture was cooled to room
temperature, diluted with EtOAc (50 mL), washed with water (20 mL x 3), brine (20
mL), successively. The organic phase was dried over anhydrous Na;SOa, filtered,
concentrated, and the crude residue was further purified by flash chromatography on
silica gel (petroleum ether/ethyl acetate = 1:1, v/v) to afford the desired product 3 as a
white solid (1.08 g, 90% yield).[2l *H NMR (400 MHz, CDCls): 6 7.48-7.59 (m, 6H),
7.67-7.72 (m, 4H), 8.07 (d, 1H). 3C NMR (100 MHz, CDCls): &: 129.0 (d, Jcp = 13.5
Hz), 130.8 (d, Jcp= 11.5 Hz), 131.5 (d, Jcp = 101.6 Hz), 132.7 (d, Jcp = 2.9 Hz). 3P
NMR (162 MHz, CDClz3): 6 21.5.
(S)-2'-(diphenylphosphino)-[1,1'-binaphthalen]-2-yl  trifluoromethanesulfonate
(4)

To a dried sealed tube charged with 3 (0.48 g, 0.81 mmol) in dry toluene (20

mL), EtsN (0.57 g, 0.79 mL, 5.67 mmol) and HSIiCls (0.54 g, 0.41 mL, 4.05 mmol)
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were added successively under argon at 0 <C. The resulting mixture was stirring at
100 <C for 12 h. After cooled to 0 <C, diluted by Et,O (10 mL), quenched with several
drops of saturated Na,COs, the mixture was filtered by a short celite column, and
washed with Et2O (10 mL x 3). The filtrate was dried over anhydrous Na>SQg, filtered,
concentrated, and the residue was purified by flash chromatography on silica gel
(petroleum ether/ethyl acetate = 20:1, v/v) to afford the desired product 4 as a white
solid (0.394 g, 83% yield).’l' 'H NMR (400 MHz, CDCls) §: 6.96-8.11 (m, 22H); 3'P
NMR(162 MHz, CDCls) §: -13.3.
(S)-(2'-(benzylamino)-[1,1'-binaphthalen]-2-yl)diphenylphosphine oxide (5)

Phosphine 4 (150 mg, 0.20 mmol) was added to a solution of benzyl azide (33
mg, 0.24 mmol) in toluene/THF 1:1 (0.1 M). The reaction was stirred at 115 <C. After
17 h the reaction mixture was concentrated in vacuo yielding the phosphonium salt.
The remaining phosphonium salt was stirred for 2 h at 65 <C in a mixture of THF (2
mL), EtOH (2 mL) and aqueous 0.1 M NaOH (2 mL). After cooling the mixture, Et,O
was added and the organic phase was washed with H>O (25 mL) and brine (25 mL).
The organic layer was dried (Na2SO4) and concentrated in vacuo. Purification by
column chromatography (Et2O: pentane = 4:1—15:1) afforded 5 (0.11 g, 0.20 mmol,
99%) as a yellow foam. I 'H NMR (400 MHz): ¢ 8.02 (d, J = 8.5 Hz, 1H), 7.96 (d, J
= 8.0 Hz, 1H), 7.90 (dd, J = 9.0 Hz, 1H), 7.73 (d, J = 11.0 Hz, 1H), 7.72 (d, J= 11.5
Hz, 1H), 7.58 (t, J = 6.5 Hz, 1H), 7.42-7.50 (m, 3H), 7.25-7.36 (m, 10H), 7.22 (m,
1H), 7.03-7.08 (m, 2H), 6.97 (t, J = 6.5 Hz, 1H), 6.78-6.88 (m, 2H), 6.86 (d, J = 9.0
Hz, 1H), 6.60 (d, J = 8.5 Hz, 1H), 4.42 (s, 2H), 4.19 (br. s, 1H). 3C NMR (100 MHz,
nonaromatic only): 6 48.2. 3'P NMR (162 MHz): ¢ 28.4. IR (cm™): 3342, 1624, 1526,
1468. HRMS: calcd for C39H3:NOP [M+H]": 560.2143, found: 560.2139.
(S)-N-benzyl-2'-(diphenylphosphino)-[1,1'-binaphthalen]-2-amine (6)

To a dried sealed tube charged with 5 (0.45 g, 0.81 mmol) in dry toluene (20
mL), EtsN (0.57 g, 0.79 mL, 5.67 mmol) and HSIiClz (0.55 g, 0.41 mL, 4.05 mmol)
were added successively under argon at 0 <C. The resulting mixture was stirring at
100 <C for 12 h. After cooled to 0 <C, diluted by Et,O (10 mL), quenched with several

drops of saturated Na,COs, the mixture was filtered by a short celite column, and
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washed with Et,O (10 mL x 3). The filtrate was dried over anhydrous Na>SOg, filtered,
concentrated, and the residue was purified by flash chromatography on silica gel
(petroleum ether/ethyl acetate = 20:1, v/v) to afford the desired product 6 as a yellow
foam. (0.39 g, 83% yield). 'H NMR (400 MHz, CDCls) § 7.90-7.88 (m, 2H), 7.82 (d,
J = 8.9 Hz, 1H), 7.71 (d, J = 8.9 Hz, 1H), 7.65-7.53 (m, 2H), 7.51-7.49 (m, 2H),
7.47-7.03 (m, 17H), 7.00-6.97 (m, 1H), 6.62 (d, J = 8.4 Hz, 1H), 4.18 (dd, J = 6.1 Hz,
1H), 4.01 (dd, J = 5.8 Hz, 1H), 3.70 (br. s, 1H). 3'P NMR (162 MHz): 6 -13.9.
(11bR)-N-benzyl-N-((S)-2'-(diphenylphosphino)-[1,1'-binaphthalen]-2-yl)dinapht
ho[2,1-d:1",2"-f][1,3,2]dioxaphosphepin-4-amine (Yanphos)

To a solution of 6 (0.27 g, 0.5 mmol) in THF (5 mL) at -78<C was added dropwise
n-BuLi (0.65 mmol, 0.26mL of 2.5 M hexane solution). The reaction mixture was
stirred for 4h to give a deep red solution, and 7 (262 mg, 0.75 mmol) in THF (5 mL)
was added dropwise. After addition, the cooling bath was removed and the mixture
was stirred at room temperature overnight. The volatiles were evaporated under
reduced pressure. To the residue was added CH>CI>(10 mL), and the mixture was
filtered to remove the salt. The filtration was concentrated and subjected to
chromatography on silica gel (eluted with hexane/EtOAc 10:1) to afford pure ligand
(S,R)- Bn-Yanphos (145 mg) in 60% yield.[ 'H NMR (400 MHz, CDCl3) § 8.17 (d, J
= 8.5 Hz, 1 H), 8.15 (d, J= 8.0 Hz, 1 H), 7.97 (d, J = 8.0 Hz, 1 H), 7.92 (d, J = 8.0 Hz,
1 H), 7.74-7.60 (m, 5 H), 7.43-7.01 (m, 23 H), 6.87-6.83 (m, 2 H), 6.79-6.75 (m, 2
H), 6.45-6.42 (m, 1 H), 6.24 (d, J = 8.5 Hz, 1 H), 5.93 (d, J = 8.5 Hz, 1 H), 3.82 (d, J
=145 Hz, 1 H), 3.21 (d, J =14.5 Hz, 1 H); 3C NMR (100 MHz, CDCls) § 150.1,
150.0, 149.8, 142., 141.9, 138.7, 128.2, 127.9, 137.8, 135.6, 135.4, 133.9, 133.5,
133.4, 132.0, 131.8, 131.7, 131.6, 130.7, 130.5, 130.3, 129.8, 129.8, 128.8, 128.7,
128.6, 128.5, 128.4, 128.4, 128.3, 128.2, 128.1, 128.0, 127.9, 127.8, 127.7, 127.4,
127.2, 127.2, 127.0, 126.8, 126.7, 126.1, 126.0, 125.3, 124.8, 124.6, 122.7, 122.5,
122.1, 51.3 ppm; 3'P NMR (162 MHz, CDCls) §: 138.41 (d, J = 78.6 Hz), 11.86 ppm
(d, J = 78.6 Hz).
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3. Procedures for the preparation of substrates

General procedure 1 for the synthesis of styrenes via Wittig olefination of aldehydes
CH3PhPBr, 2h

A - L)
CHO n-BuLi o

Synthesis of 2-methyl-5-vinylfurane (8c)

Methyl triphenyl phosphonium bromide (3.53 g, 9.894 mmol) was dissolved in dry
THF (78.5 mL) under nitrogen atmosphere. At 23<C n-BuLi (3.95 mL, 9.894 mmol,
2.5 M in hexane) was added dropwise and the mixture was stirred for 15 min.
Afterwards a solution of 5-methylfuran-2-carbaldehyde (1.03 g, 9.423 mmol) in dry
THF (5 mL) was added. The reaction mixture was stirred at 23<C for 2 h, before it
was quenched by addition of saturated agueous ammonium chloride solution (50 mL)
and extracted with methylene chloride (3x 30 mL). The combined organic layers were
dried over sodium sulfate and the solvent was removed. The oily residue was purified
by flash-chromatography through silica gel. 2-methyl-5-vinylfurane 8c was obtained
as a colorless oil (356 mg, 35%). The analytical data were in complete agreement
with the previously published data.®'"H-NMR (400 MHz, CDCls): ¢ 6.42 (dd, J =
17.5, 11.3 Hz, 1H), 6.12 (d, J = 3.2 Hz, 1H), 5.94 (ddd, J = 2.9 Hz, 1.9 Hz, 0.9 Hz,
1H), 5.56 (dd, J = 17.5 Hz, 1.3 Hz, 1H), 5.05 (dd, J = 11.3 Hz, 1.3 Hz, 1H), 2.29 (s,
3H).

Following the general procedure 1, 8d, 8i were obtained as a colorless oil.

General procedure 2 for the synthesis of 1-(Toluene-4-sulfonyl)-1H-
pyrrole-2-carbaldehyde (8a)

ﬂ\ NaH TsCl BuLi, MePh3PBr 7\ y
N~ ~CHO T CHO THF [}1
H Ts
8a

Synthesis of 1-(Toluene-4-sulfonyl)-1H-pyrrole-2-carbaldehyde
A solution of pyrrole-2-carbaldehyde (1.0 g, 11 mmol, 1 equiv.) in THF (10 mL)
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was added over 10 min to a suspension of NaH (0.30 g, 13 mmol, 1.2 equiv.) in THF
(60 mL) at 23 <C under argon. After 1 h, tosyl chloride (2.2 g, 12 mmol, 1.1 equiv.)
was added. After stirring for 13 h at 23 <C, the reaction mixture was quenched with
sat. NH4ClI (10 mL), diluted with water (200 mL) and extracted with Et,O (3x100 mL).
The combined organic layer were washed with brine (50 mL), dried over Na,SO4 and
the solvent was removed under reduced pressure. The crude product was purified by
column chromatography (AcOEt/hexane 1:10) to give desired product (2.5 g, 9.9
mmol, 94%) as a colorless solid. *H NMR (CDCls, 400 MHz) &8/ppm 9.96 (s, 1H,
aldehyde H), 7.79 (d, J = 8.4 Hz, 2H, phenyl H), 7.61 (m, 1H, pyrrole H), 7.31 (d, J =
8.1 Hz, 2H, phenyl H), 7.14 (m, 1H, pyrrole H), 6.40 (m, 1H, pyrrole H), 2.40 (s, 3H,
CHa).

Synthesis of 1-(Toluene-4-sulfonyl)-2-vinyl-1H-pyrrole (8a)

n-BuLi (1.6M in hexane, 5.5 mL, 88 mmol, 1.1 equiv.) was added to a
suspension of methyltriphenylphosphonium bromide (3.4 g, 9.5 mmol, 1.2 equiv.) in
THF (70 mL) at 0 <T under argon. After stirring for 2 h, the reaction mixture was
cooled to -78 <C and a solution of 1-(Toluene-4-sulfonyl)-1H-pyrrole-2-carbaldehyde
(2.0 g, 8.0 mmol, 1.0 equiv.) in THF (10 mL) was added dropwise. The reaction was
warm up to 23<C over 12 h, quenched with water (150 mL) and extracted with Et,O
(3x100 mL). The combined organic layer were washed with water (50 mL) and
brine (50 mL), dried over Na>SOs and the solvent was removed under reduced
pressure. The crude product was purified by column chromatography (AcOEt/hexane
1:15) to give 8a (1.8 g, 7.3 mmol, 91%) as a colorless solid. *tH NMR (CDCls, 400
MHz): 6 7.69 (d, J = 8.4 Hz, 2H, phenyl H), 7.31-7.28 (m, 1H, pyrrole H), 7.27 (d, J =
8.1 Hz, 2H, phenyl H), 7.10 (dd, J = 17.4 Hz, 11.2 Hz, 1H, vinyl H), 6.44 (m, 1H,
pyrrole H), 6.24 (m, 1H, pyrrole H), 5.48 (dd, J = 17.4 Hz, 1.2 Hz, 1H, vinyl H), 5.15
(dd, J =11.2 Hz, 1.5 Hz, 1H, vinyl H), 2.39 (s, 3H, CH5);

General procedure 3 for the synthesis of 2-Vinyl-pyrrole-1-carboxylic acid tert-butyl

ester (8b)
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NaH, Boc,O BuLi, MePh;PBr

1
H éoc Boc

8b
2-Formyl-pyrrole-1-carboxylic acid tert-butyl ester

A solution of pyrrole-2-carbaldehyde (1.0 g, 11 mmol, 1.0 equiv) in THF (10 mL)
was added over 10 min to a suspension of NaH (0.30 g, 13 mmol, 1.2 equiv.) in THF
(60 mL) at 23 <C under argon. After 1 h, Boc anhydride (2.5 g, 12 mmol, 1.1 equiv)
was added. After stirring for 13 h at 23 <C, the reaction mixture was quenched with
sat. NH4ClI (10 mL), diluted with water (200 mL) and extracted with Et,O (3x100 mL).
The combined organic layer were washed with brine (50 mL), dried over Na,SO4 and
the solvent was removed under reduced pressure. The crude product was purified by
column chromatography (AcOEt/hexane 1:30) to give 2-Formyl-pyrrole-1-carboxylic
acid tert-butyl ester (2.0 g, 10 mmol, 97%) as an oil. *tH NMR (CDCls, 400 MHz): ¢
10.29 (s, 1H, aldehyde H), 7.41 (m, 1H, pyrrole H), 7.14 (m, 1H, pyrrole H), 6.24 (m,
1H, pyrrole H), 1.61 (s, 9H, CHs).

2-Vinyl-pyrrole-1-carboxylic acid tert-butyl ester (8b)

n-BuLi (1.6M in hexane, 5.5 mL, 8.8 mmol, 1.1 equiv.) was added to a suspension
of methyltriphenylphosphonium bromide (3.4 g, 9.5 mmol, 1.2 equiv.) in THF (70 mL)
at 0 <C under argon. After stirring for 2 h, the reaction mixture was cooled to -78 <C
and a solution of 91 (1.6 g, 8.0 mmol, 1.0 equiv) in THF (10 mL) was added dropwise.
The reaction was warm up to 23 <C over 12 h, quenched with water (150 mL) and
extracted with Et2O (3x100 mL). The combined organic layer were washed with water
(50 mL) and brine (50 mL), dried over Na,SO4 and the solvent was removed under
reduced pressure. The crude product was purified by column chromatography
(AcOEt/hexane 1:30) to give 8b (1.22 g, 6.33 mmol, 79%) as a yellow oil. *H NMR
(CDCls, 400 MHz): 6 7.25 (m, 1H, pyrrole H), 7.23 (dd, J = 17.4 Hz, 11.2 Hz, 1H,
vinyl H), 6.43 (m, 1H, pyrrole H), 6.14 (m, 1H, pyrrole H), 5.53 (dd, J = 17.4 Hz, 1.6
Hz, 1H, vinyl H), 5.12 (dd, J = 11.2 Hz, 1.6 Hz, 1H, vinyl H), 1.61 (s, 9H, CHs3).

Following the general procedure 2, 8e was obtained as a colorless oil (1.04 g,
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3.5 mmol, 85%). *H NMR (CDCls, 400 MHz) & 7.94 (d, 2H), 7.74 (d, J = 8.7 Hz, 2H,
phenyl H), 7.40 (d, 2H), 7.33 (dd, 1H, indole H), 6.87 (dd, 1H), 6.66 (1H, indole H),
6.63 (dd, 1H, vinyl H), 5.80 (d, J = 17.7 Hz, 1H, vinyl H), 5.35 (d, J = 11.2 Hz, 1H,
vinyl H), 2.31 (s, 3H, CH3) and 8g was obtained as a colorless oil (0.98 g, 3.3 mmol,
85%). 'H NMR (CDCls, 400 MHz) 6 8.01 (m, J = 8.1 Hz, 1H, indole H), 7.82-7.73
(m, 1H, indole H), 7.78 (d, J = 8.7 Hz, 2H, phenyl H), 7.62 (s, 1H, indole H),
7.37-7.24 (m, 2H, indole H), 7.20 (d, J = 7.8 Hz, 2H, phenyl H), 6.77 (m, J = 17.7,
11.2 Hz, 1H, vinyl H), 5.80 (m, J = 18.0 Hz, 1H, vinyl H), 5.35 (m, J = 11.2 Hz, 1H,
vinyl H), 2.31 (s, 3H, CHa).

Following the general procedure 3, 8f was obtained as a yellow oil (0.84g, 3.5
mmol, 80%). 'H NMR (CDCls, 400 MHz): ¢ 8.11 (d, J = 7.9 Hz, 1H, indole H), 7.93
(d, J =7.6 Hz, 1H, indole H), 7.33 (s, 1H, indole H), 6.87 (1H, indole H), 6.66 (1H,
indole H), 6.63 (vinyl H), 5.84 (d, J = 17.8 Hz, 1H, vinyl H), 5.35 (d, J = 11.3 Hz, 1H,
vinyl H), 1.70 (s, 9H, CHz3); and 8h was obtained as a yellow oil (0.72 g, 3.0 mmol,
80%). 'H NMR (CDCls, 400 MHz) &: 8.21 (d, J = 7.9 Hz, 1H, indole H), 7.81 (d, J =
7.6 Hz, 1H, indole H), 7.65 (s, 1H, indole H), 7.39-7.25 (m, 2H, indole H), 6.83 (dd, J
= 17.8 Hz, 11.3 Hz, 1H, vinyl H), 5.84 (d, J = 17.8 Hz, 1H, vinyl H), 5.35 (d, J = 11.3
Hz, 1H, vinyl H), 1.70 (s, 9H, CH3).

Synthesis of N-vinylindole (8j)

N-vinylindole was obtained by the N-alkylation of indole. Under the nitrogen
atmosphere, indole (5.0 g, 38 mmol) was added to anintensely stirred mixture of
1,2-dichloroethane (100 g, 1.0 mol), tetrabutylammonium bromide (0.25 g, 0.8 mmaol),
KOH (14 9,250 mmol), and K>COs (11 g, 80 mmol) at room temperature. The stirring
was continued at 50 <C for 72 h. After cooling, the inorganic material was filtered off,
and the organic solvent was removed by evaporation. A mixture of the condensate,
which corresponds to crude 3-chloroethylindole (5.0 g, 26 mmol), KOH (2.2 g, 240
mmol), and hydroquinone (30 mg, 0.27 mmol), was placed in toluene (100 mL) and
refluxed for 3 h. After the toluene solution was evaporated under reduced pressure,

the organic material was extracted from the reaction mixture by means of methylene
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chloride (30 mL) with water (50 mL). The extract was then dried over anhydrous
MgSOs and filtered, and the solvent was evaporated to give a dark red liquid. The
crude product was purification by silica gel chromatography eluted with
n-hexane/ethyl acetate 5/1 (volume ratio) to give N-vinylindole as a pale yellow liquid

(2.8 g, yield 73%).

Synthesis of allyl-1H-indole (8k)

Allyl-1H-indole (8k): A mixture of indole (0.59 g, 5.0 mmol), allyl chloride (0.38 g,
5.0 mmol), NaOH (0.40 g, 10.0 mmol) in DMSO (10 mL) was vigorously stirred at
room temperature under nitrogen atmosphere for 2.5 h. The reaction mixture was
diluted with EtOAc (40 mL) and washed with H>O (2>30 mL). The aqueous phase
was extracted with EtOAc (2>30 mL), and the combined organic phase was dried
over NaSOs4. After filtration and evaporation of the solvents in vacuo, the crude
product was purified by column chromatography on silica gel (petroleum
ether/EtOAc= 30/1) to give 8k (0.78 g, 99%) as a brown oil. *H-NMR (400 MHz,
CDCl3): 6 7.67 (dd, J = 8.0 Hz, 4.0 Hz, 1H), 7.35 (dd, J = 8.0 Hz, 3.0 Hz, 1H),
7.25-7.22 (m, 1H), 7.16-7.12 (m, 2H), 6.55 (s, 1H), 6.06-5.98 (m, 1H), 5.24-5.21 (m,
1H), 5.13-5.09 (m, 1H), 4.76-4.75 (m, 2H).

4. General procedure for asymmetric hydroformylation

In a glovebox filled with nitrogen, to a 5 ml vial equipped with a magnetic bar was
added ligand (S,R)- Bn-Yanphos (0.005 mmol) and Rh(acac)(CO)2 (0.0025 mmol in
0.20 mL solvent). After stirring for 10 min, substrate (0.5 mmol) and additional
solvent was charged to bring the total volume of the reaction mixture to 1.0 mL. The
vial was transferred into an autoclave and taken out of the glovebox. Carbon
monoxide (10 bar) and hydrogen (10 bar) were charged in sequence. The reaction
mixture was stirred at 70 <C (oil bath) for 24 h. The reaction was cooled and the

pressure was carefully released in a well-ventilated hood. The conversion and b/l were
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determined by H NMR spectroscopy from the crude reaction mixture. The

enantiomeric excesses of 9a-9k were determined by HPLC.

5. General procedure for reduction of aldehydes

NaBH, MeOH + }— F
CHO > .. @/\CHon

X
1

I'..\
' [
'

© o <
wul

The crude mixture of 9 was treated with NaBH4 (40 mg) in MeOH (2 mL) at 0<C.
After stirring at 0<C for 2h, the reaction mixture was quenched with saturated aqueous
H2>0O (5 mL) and extracted 2 times with ethyl acetate (5 mL). The combined organic
layers were washed with brine and dried over Na.SOg, the solvents were removed
under reduced pressure, and the residue was purified by flash chromatography on

silica gel (petroleum ether/ethyl acetate = 10:1, v/v) to afford the desired alcohols 11.

6. Characterizations of compounds

(S)-2-(1-tosyl-1H-pyrrol-2-yl)propan-1-ol (11a)

CH-,OH
e
N

Ts White solid, 114 mg, 82% vyield; 94% ee; [a]2sD = 14.3 (¢ = 0.3,
CHClIs). *H NMR (400 MHz, CDCls) § 7.66 (d, 2H), 7.33 (d, 2H), 6.29 (s, 1H), 6.15
(s, 1H), 3.67-3.63 (m, 1H), 3.59-3.55 (m, 1H), 3.49-3.40 (m, 1H) 2.43 (s, 3H), 1.15 (d,
3H). Enantiomeric excess was determined by HPLC analysis: Daicel Chiralcel AD-H,
hexane/i-PrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nM, tmajor = 32.2 MIN, tminor =

40.2 min;
(S)-tert-butyl 2-(1-hydroxypropan-2-yl)-1H-pyrrole-1-carboxylate (11b)
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CH,OH
D=
N

Boc White solid, 90 mg, 80% yield, 91% ee, [a]®pb = 3.3 (¢ = 0.3, CHCl3).
IH NMR (400 MHz, CDCls) 6 7.24 (g, 1H), 6.16-6.11 (m, 2H), 3.82-3.67(m, 3H),

1.62 (s, 9H), 1.31 (d, 3H); **C NMR (100 MHz, CDCls3) &: 149.7, 137.8, 121.6, 110.2,
110.1, 83.7, 67.7, 34.7, 28.0, 17.2. Enantiomeric excess was determined by HPLC
analysis: Daicel Chiralcel AD-H, hexane/i-PrOH = 90:10, flow rate = 1.0 mL/min, A =
220 nm, tmajor = 5.1 Min, tminor = 5.5 Min; HRMS calculated [M+H]" for C12H20NO3:
226.1437, found: 226.1435.

(R)-2-(5-methylfuran-2-yl)propan-1-ol (11c)

/ \\ CH,OH

© White solid, 54 mg, 78% vyield, 94% ee, [a]*o = -3.3 (c = 0.3,

CHCIls). *H NMR (400 MHz, CDCls) 6 5.99 (s, 1H), 5.91 (s, 1H), 3.74 (d, 2H),
3.06-2.97 (m, 1H), 2.29 (s, 3H), 1.28 (d, 3H). Enantiomeric excess was determined by
HPLC analysis: Daicel Chiralcel AS-H, hexane/i-PrOH = 95:5, flow rate = 1.0

mL/min, A=220 nm, tmajor =7.2 min, tminor =7.6 min.

(R)-2-(3-methylthiophen-2-yl)propan-1-ol (11d)

I\ CH,0OH
S

| White solid, 64 mg, 82% yield, 94% ee, [0]®p = -3.3 (¢ = 0.3,
CHCl3). 'H NMR (400 MHz, CDCls) & 7.15 (d, 1H), 6.85 (d, 1H), 3.72-3.65 (m, 2H),
3.41-3.33 (m, 1H), 2.24 (s, 3H), 1.34 (d, 3H); 3C NMR (100 MHz, CDCls) §: 140.6,
133.6, 130.1, 121.9, 68.9, 36.1, 18.9, 13.8. Enantiomeric excess was determined by
HPLC analysis: Daicel Chiralcel AS-H, hexane/i-PrOH = 95:5, flow rate = 1.0
mL/min, X = 220 nm, tmajor = 7.2 MiN, tminor = 8.2 min. HRMS calculated [M+H]" for

CoH130S: 157.0681, found: 157.0680.

(S)-2-(1-tosyl-1H-indol-2-yl)propan-1-ol (11e)
S12



CH,OH
I
N

Ts White solid, 130 mg, 79% vyield, 95% ee, [a]*p = -98.7 (¢ = 0.3,
CHCls). *H NMR (400 MHz, CDCls) ¢ 8.23 (d, 1H), 7.63 (d, 2H), 7.47 (d, 1H),

7.33-7.19 (m, 4H), 6.55 (s, 1H), 3.92-3.84 (m, 2H), 3.81-3.77 (g, 1H), 2.35 (s, 3H),
1.39 (d, 3H); 3C NMR (100 MHz, CDCls) §: 144.8, 144.1, 137.4, 135.8, 129.8, 129.7,
126.1, 124.3, 123.7, 120.3, 115.3, 108.8, 67.7, 35.5, 21.6, 17.5. Enantiomeric excess
was determined by HPLC analysis: Daicel Chiralcel AD-H, hexane/i-PrOH = 80:20,
flow rate = 1.0 mL/min, A = 220 nm, tmajor = 13.8 min, tminor = 29.3 min; HRMS
calculated [M+H]" for C1gH20NO3S: 330.1158, found: 330.1152.

(S)-tert-butyl 2-(1-hydroxypropan-2-yl)-1H-indole-1-carboxylate (11f)

CH,OH
I
N

Boc White solid, 110 mg, 80% vyield, 95% ee, [a]*>o = 1.0 (c = 0.3,
CHCls3). *H NMR (400 MHz, CDCls) 6 8.06 (d, 1H), 7.52 (d, 1H), 7.28-7.21 (m, 2H),

6.53 (s, 1H), 4.01-3.84 (m, 2H), 3.82 (q, 1H), 1.73 (s, 9H), 1.41 (d, 3H).Enantiomeric
excess was determined by HPLC analysis: Daicel Chiralcel IB-H, hexane/i-PrOH =

95:5, flow rate = 1.0 mL/min, A=220 nm, tminor = 6.9 min, tmajor = 7.3 min.

(S)-2-(1-tosyl-1H-indol-3-yl)propan-1-ol (11g)

7,
“,

._CH,OH
©(§
N

Ts White solid, 123 mg, 75% yield, 93% ee, [a]®p = 14.7 (¢ = 0.3,
CHCl3).'H NMR (400 MHz, CDCl3) & 8.03 (d, 1H), 7.80 (d, 2H), 7.58 (d, 1H), 7.43
(s, 1H), 7.37 (t, 1H), 7.25 (m, 3H), 3.83-3.76 (m, 2H), 3.18-3.26 (m, 1H), 2.35 (s, 3H),
1.41 (d, 3H); °C NMR (100 MHz, CDCls3) &: 144.9, 135.4, 135.1, 130.3, 129.8, 126.8,
124.9, 124.8, 123.1, 122.7, 119.7, 113.8, 67.2, 33.5, 21.6, 16.7. Enantiomeric excess
was determined by HPLC analysis: Daicel Chiralcel IB -H, hexane/i-PrOH = 95:5,
flow rate = 1.0 mL/min, A = 220 nm, tmajor = 22.7 MiN, tminor = 25.3 min; HRMS
calculated [M+H]" for C1gH20NO3S: 330.1158, found: 330.1152.
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(S)-tert-butyl 3-(1-hydroxypropan-2-yl)-1H-indole-1-carboxylate (11h)

7,
“,

~—CH,OH
g
N

Boc White solid, 105 mg, 76% vyield, 96% ee, [0]®> = 1.0 (c = 0.3,
CHCI3). 'H NMR (400 MHz, CDCls) 6 8.16 (s, 1H), 7.63 (d, 1H), 7.47 (s, 1H),
7.38-7.34 (t, 1H), 7.27-7.25 (m, 1H), 3.91-3.79 (m, 2H), 3.28 (m, 1H), 1.71 (s, 9H),
1.43 (d, 3H); °C NMR (100 MHz, CDCls3) &: 149.7, 136.6, 129.9, 124.6, 124.5, 122.6,
122.4, 119.2, 115.4, 83.6, 67.3, 33.5, 28.2, 16.8. Enantiomeric excess was determined
by HPLC analysis: Daicel Chiralcel 1B-H, hexane/i-PrOH = 95:5, flow rate = 1.0
mL/min, A = 220 nm, tmajor = 7.4 MiN, tminor = 8.2 Min; HRMS calculated [M+H]" for
C16H22NO3:267.1594, found: 267.1591.

(R)-2-(benzo[b]thiophen-2-yl)propan-1-ol (11i)

©\/\>_<:H20H
S White solid, 78 mg, 82% vyield, 92% ee. [a]®b = -4.0 (c = 0.3,

CHCls3).'H NMR (400 MHz, CDCls) ¢ 7.84 (d, 1H), 7.75 (d, 1H), 7.38-7.32 (m, 2H),
7.16 (s, 1H), 3.82 (m, 2H), 3.37 (m, 1H), 1.46 (d, 3H). Enantiomeric excess was
determined by HPLC analysis: Daicel Chiralcel AS-H, hexane/i-PrOH = 95:5, flow

rate = 1.0 mL/min, A=220 nm, tminor = 11.5 min, tmajor =12.4 min.

(R)-2-(1H-indol-1-yl)propan-1-ol (11j)

o

/CHOH e solid, 76 mg, 87% yield, 95% ee, [0]®> = 47.0 (c = 0.3,
CHCls). 'H NMR (400 MHz, CDCl3) &: 7.69 (d, 1H), 7.46 (d, 1H), 7.27-7.23 (m, 2H),
7.17 (t, 1H), 6.60 (d, 1H), 4.74 (m, 1H), 3.92 (t, 2H), 1.60 (d, 3H); *C NMR (100
MHz, CDCls) o: 136.1, 128.5, 124.2, 121.6, 121.6, 121.1, 119.6, 109.5, 102.1, 66.5,
53.1, 16.9. Enantiomeric excess was determined by HPLC analysis: Daicel Chiralcel

AS-H, hexane/i-PrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nm, tmajor = 13.0 min,
s14



tminor = 15.3 min; HRMS calculated [M+H]" for Ci1H14NO:176.1069, found:
176.1067.

(S)-3-(1H-indol-1-yl)-2-methylpropan-1-ol (11k)

%

CH,OH

\\( White solid, 63 mg, 67% yield, 90% ee, [a]®p = 2.0 (c = 0.3,
CHCI3). 'H NMR (400 MHz, CDCls) ¢ 7.68 (d, 1H), 7.43 (d, 1H), 7.26 (t, 1H),
7.15-7.11 (m, 2H), 6.54 (d, 1H), 4.31 (g, 1H), 4.06 (g, 1H), 3.54 (d, 2H), 2.34 (m, 1H),
1.01 (d, 3H); *C NMR (100 MHz, CDCls) &: 136.2, 128.6, 128.4, 121.4, 120.9, 119.2,
109.5, 101.1, 65.0, 48.9, 36.7, 14.9. Enantiomeric excess was determined by HPLC
analysis: Daicel Chiralcel OD-H, hexane/i-PrOH = 95:5, flow rate = 1.0 mL/min, A =
220 nm, tminor = 26.6 min, tmyjor = 32.9 min; HRMS calculated [M+H]* for
C12H16NO:190.1226, found: 190.1223.

7. Procedures for the preparation of (S)- a-Methyl-3-indolylacetic acid

— . _CHO
N Rh(acac)(CO),/Yanphos @Eg
N 70°C, 12 h, toluene, S/C = 200 N

\

Boc 96% Boc
1 mmol
0.24 g
NaClO,, NaH,PO,2H,0 —~COOH E
aClOy, NaHFPO42H,50,
2-methyl-2-butene, THF @E\g Sio, COOH
—_—
rt.0.5h N 70°C, 4 h >
Boc N

77% yield over 0.11g
two steps 99% ee

In a glovebox filled with nitrogen, to a 5 ml vial equipped with a magnetic bar
was added ligand (S,R)- Bn-Yanphos (0.01 mmol in 1 mL solvent) and Rh(acac)(CO).
(0.005 mmol in 0.25 mL solvent) After stirring for 10 min, substrate 8h (1 mmol) and
additional solvent was charged to bring the total volume of the reaction mixture to 2

mL. The vial was transferred into an autoclave and taken out of the glovebox. Carbon
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monoxide (10 bar) and hydrogen (10 bar) were charged in sequence. The reaction
mixture was stirred at 70 <C (oil bath) for 12 h. The reaction was cooled and the
pressure was carefully released in a well-ventilated hood. The reaction mixture was
transferred into a 20 mL Schlenk tube, then t-BuOH (10 mL), 2-methyl-2-butene (2.0
M in THF, 5.5 mL, 11 mmol), and NaH2PO4 (276 mg, 1.77 mmol) in H20 (2.0 mL)
were added. The mixture was cooled to 0<C, then NaOCIO (994 mg, 11.0 mmol) in 2
mL of H2O was added. After being stirred for 30 min at room temperature. The
reaction mixture was poured into saturated aq NHsCl (5 mL), and whole was
extracted with EtOAc (5 mL).The combined organic layers were washed with brine (5
mL) and dried over anhydrous Na>SOa. Filtration and evaporation in vacuo furnished

the crude product, the crude product was used directly in next step.

The crude product was transferred into a 50 mL bottom flask, then EtOAc (10 mL),
silica gel (300 mg) were added, evaporation in vacuo, then the reaction mixture was
stirred at 70 <C in vacuo (oil bath) for 4 h. The crude product was purified by column
chromatography (silica gel, 1:1 hexane/EtOAc) to provide 12 (0.11 g, 77%) as a dark
yellow oil: {[a]**p = +37.0 (¢ = 0.1, CHCIl3) for 99% ee} was the same as that
reported in the literature {lit.7 [a]*p = +41.5 (¢ = 0.13, CH2Cl,) for >99% ee}.'H
NMR (400 MHz, CDCl3) : 1.63 (d, J = 7.3 Hz, 3H, CHsCHAY), 4.05 (g, J = 7.3 Hz,
1H, CH3CHAY), 7.13 (dd, J = 7.3 Hz, 8.0 Hz, 1H, Ar), 7.15 (s, 1H, Ar), 7.20 (dd, J =
7.3 Hz, 7.3 Hz, 1H, Ar), 7.36 (d, J = 8.0 Hz, 1H, Ar), 7.69 (d, J = 7.6 Hz, 1H, Ar),
8.07 (br s, 1H, NH). Enantiomeric excess was determined by HPLC analysis: Daicel
Chiralcel IC, hexane/i-PrOH = 90:10, flow rate = 0.5 mL/min, A = 220 nm, 40°C , tmajor

=18.3 min, tminor = 26.7 min

S16



8. References

[1] T. Ooi, M. Kameda, K. Maruoka, J. Am. Chem. Soc. 2003, 125, 5139.

[2] Y. Uozumi, A. Tanahashi, S.Y. Lee, T. Hayashi, J. Org. Chem. 1993, 58, 1945.

[3] Y. Uozumi, A. Tanahashi, S.Y. Lee, T. Hayashi, J. Org. Chem. 1993, 58, 1945.

[4] P. N. M. Botman, O. David, A. Amore, J. Dinkelaar, M. T. Vlaar, K. Goubitz, J.
Fraanje, H. Schenk, H. Hiemstra, J. H. van Maarseveen, Angew. Chem. Int. Ed.
2004, 43, 3471 -3473.

[5] Y. Yan, X. Zhang, J. Am. Chem. Soc. 2006, 128, 7198-7202.

[6] T. Mitsudome, A. Noujima, Y. Mikami, T. Mizugaki, K. Jitsukawa, K. Kaneda,
Chem. Eur. J. 2010, 16, 11818.

[7] M. Richter, W. Whitefield, J. Maimone, W. Lin, P. Castroviejo, S. Baran, J. Am.
Chem. Soc. 2007, 129, 12857-12869.

9. NMR spectra of compound

MHZOH

11la Ts

_Z /

mmmmmmmmmmmmmmm
vvvvvvvvvvvvvvv

166
764
133
731
6.29
6.28
6.27
6.15

|
|

T
|
_J

& L 4S o H 3 <L

g8 3 88 5828 = >

N @ << ppp= = &
. . . . . . . . : . . . .
8.0 7.5 7.0 6.5 6.0 5.5 50 45 0 )5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5



CH,OH

N

Boc

11b

621~
L

[4: 2 B

19'¢
oLe
Lre
€L'e
vLe
SL'e
9aL'e
LLe
8L'¢
6L°€
18°¢
[4: 23

o
Nr.ww
[4%]

vi9
SL'9
9’9

€L
€T’L
ve'L
ve'L

CH,OH

7

Boc

Jr

il

06

Leve

7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

7.5

LV'LL—

€0'8C —

vive—

cLL9—

9.°'€8 —

60011
mr.orrv

Loel —

18°L€1 —

0L'6vL —

CH,OH

145 135 125 15 105 95 85 75 65 55 45 35 25 15
1 (ppm)
S18

155



[T AN ~ _ .
8z'L B =51'¢
ez— ———— lum rorz
162

mm.NW

o' — = -
z0'¢ o = hoot
y0'e

90

‘

eLen - - FL6'L
vLe

CH,OH

/ \

16 \

- - 60
66'S N M »ﬂ“ .
66c/ N 101

CH,OH

|

11c

3.0

3.5
1 (ppm)
S19

4.0




1\ CH,OH

11d

N

vee

ge'e
ve'e
9e'e
ge's
6e'e
e
soef
89’
oLe
e

¥8'9

§8'9 >
[ AN
syL/

CH,OH

/ \

e

=lz'¢

=162

Fs6'0
Fe0

7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

7.5

18°€L —

€6'8L —

cL9e —

8889 —

88'Lel —

SL'ogL —
99°'¢€l —

850Vl —

CH,OH

| \

10

15

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
1 (ppm)
s20

135 125 115 105

145



CH,OH

7 “=-

Ts

11e

S€T—

LLe
6L°¢
08¢
i8¢
V8'€ L
s8¢
18°¢
88°¢
68°€
26°¢

358
\ZL
sz'L
€L
1L A
SyL—
09°L-F
£9°L
178~
€78

fese

6°0
6°1

CH,OH

74 N\T

FooL

61
10
wﬁ.o
20°)
16°)

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm)

8.5

SS°LL—
09’z —

Y5'S€ —

8L'L9—

10 5

15

S21

28801 —

LS~
8€°0Z4
8LEzl
mn.eﬁ%
819z~
zrezh
et

€8°GEL ~
rlEL—

(1% 44BN
[3:8 4458

1 (ppm)

CH,OH

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

Ts

PR

105

e

115

125

135

L

145




CH,OH

Boc

11f

1€
8¢
6.1°€
18°€
28°¢
v
98°¢ 4
18'€-¥
88'¢
06°¢
z6'¢]
£6°¢
s6°¢ ]
16°¢]
86°€
00y

==

£#7
€L
ve'lL
8¢'L
8C'L
0S°L
0S°L

90°8~
808~

/I

S
ooo

- o

CH,OH

Boc

Fsv's

HLL
.60

F96°0

-1.0

3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

3.5

1 (ppm)
S22

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

8.5



CH,OH

9€'C

8L'¢
0z'e
1ce
€c'e
vee
9z'e
9L'e
[4: 23 W
€8¢ 7

CH,OH

Iz

e

60
6°0

S v

LLELE

-0

9L'91L —

0.0

09°Le —

0.5

15°€€ —

25 2.0 1.5 1.0

3.0

veL9—

55 50 45 4.0 3.5
1 (ppm)

6.0

S8ELL —
81611
€LTZL
60°€Z1
18zl
88zl
or9zL”.
68'6zL
ze0el
9L'sel
6€°5€EL

7.5 7.0 6.5

8.0

L6'vvl —

8.5

CH,OH

ol

15

55 50 45 40 35 30 25 20

95 90 85 80 75 70 65 60
1 (ppm)
S23

135 125 115 105

145



N\

CH,OH

",

Boc

11h

14

~/

l
€'l
(VA7

€ee
sT'e
9z'e
8C'¢
0€'€ =
Le'e 7
6L°€
18°¢
[4: 23
v8'e
18°¢
68°'¢
06°€
16°¢€

STL
ST'L
L2’
62'L
ve'L
ve'L
9¢°L
L'
8¢’L

JA QA
_‘c.h\
€9°L

L'g—

CH,OH

I

Boc

177y

va

e

*£6°C
re6'8

FooL

o’}
6°0

L0
IZ0'L
2060
g

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
1 (ppm)

9.0

G891 —

G2'8C —
GG'€E —

G€L9—

YoRwrrvont

utad

G9'€8 —

S
9z'61L
S.NﬂW
§9'221
15vZL
65721
€662/

v9'9¢L —

8L'6vlL —

CH,OH

Boc

150 140 130 120 110 100 920 80 70 60 50 40 30 20 10
1 (ppm)
S24

60



CH,OH

11i

0g'e
ze'e
€e'e
€€ —=

8¢'e
8¢ —

91'L
zeL
€L
ve'L
5L
Se°L
1871
ge'L”/
SLL~
SLL;
Nﬁx
ve'L

U

Foez

0L

02

P

Iveo
FazL

6°0
6°0

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

8.5

S25



/—~CH,OH

11

68°¢
_‘m.mW
26'¢

929y
\.m.vW
69

oLy
(754
vlv

659
0997
sz'L
@N.NW
9zL
L/
voL
ov'L
Gsx
69°L

By'e

et

ﬁm.o
8'l
bge'0
V260

7.5 7.0 6.5 6.0 5.5 5.0 45 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
1 (ppm)

8.0

9691 —

81'€s —

25°99 —

waia )

L0201 —

96601 —

y9'6LL —
80°LCL -7
091l

6L'vel /
86821 —

8L'9¢L —

)‘CHZOH

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15
1 (ppm)

125 115 105 95

135

S26



CH,OH

11k

26
yse’
10y
0%
Yoy -7
920'v
STy
Ve
62y
124

€99

3%
vr.hk
SL'L

TL
veL,
Wit
ev'L

89°L

bgsy
A¢60
Rp60

V60

1.0 0.5 0.0 -0.5

1.5

75 70 65 6.0 55 50 45 40 35 30 25 20
1 (ppm)

8.0

L6yl —

LL'9€ —

06'8% —

€0'59 —

W™

90°L0L —

vS'601L —

9Z'6LL~_
S6°02L~
svizL’

Lv'8Tl
86'8¢L

L2°9¢1L —

CH,OH

\\<

P4

Ly

10

15

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

135 125 115 105

145

1 (ppm)

S27



10. HPLC spectra for ee determination

CH,OH

Ts Enantiomeric excess was determined by HPLC analysis: Daicel

Chiralcel AD-H, hexane/iPrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nm, tmajor =

32.2 min, tminor = 40.2 min

Data File E:\DATA\WEYZWE-20150912\WWID-AD-95-5-WE-20150912 2015-09-12 15-01-034011-0201.D0
Sample Mame: weib-20150912-1

Acog. Operator : 3Y¥STEM Seqg. Line : 2
Acg. Instrument : 1Z60HPLC-VTD Location : ¥ial 11
Injection Date : 971272015 G:12:35 PH Inj : 1
Inj Volume : 5.000 nl
Acg. Method : EDATANUEAWE-20150912WWD-AD-95-5-WE-20150912 2015-09-12 18-01-03% %D -
ADH({1-2)-95-5-1ML-2Z0NM-50MIN.M
Last changed : 971272015 6:01:03 FPM by SYSTEM

Analysis Method : E:\DATANWENWE-ZO0150912N\VIWD-AD-95-5-WE-20150912 Z2015-09-12 185-01-03"% WD -
ADH({1-2)-95-5-1ML-Z2Z0NM-50MIN.M (Sequence Method)

Last changed : 32772016 Z:18:06 FPM by SYSTEM
(modified after loading)

Additional Info : Peak(s) marmially integrated

WD A W gvel en gtb=220 nm (EADATANWY B, -20180 992500 D- AD- 25 50 B- 2015001 2 2015 09-12 12-04-020011-0201.0)
mal
=
b
200+
=
=
T
=l
400
200 +
N N
T T T T T T T T
Lu] S h(u] 5 20 25 20 25 a0 min
Area Percent Feport
Sortced By : Signal
Mulciplier : l.0000
Dilution : l.0000
Do not use Maltiplier & Dilution Factor with ISTDs
Sdignal 1: VDl &, Wavelength=zZZ0 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [maAlT*s5] [malr] E3
el e ===l |===———— | === | ===
1l 3Z.141 BE 0.7547 4.04313e4 G19.35242 49,9533
Z 40.030 BE 0.9375 4.0506%=4 554.07261  S50.0457
Totals : §.093582ed  1473.42523
*#*%* End of Report %%
1260HPLC-DAD 3 /72772016 2:18:12 PH SYSTEM Page 1 of 1
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Data File E:\DATA\WE\WE-20150915,VWD-AD-95-5-WE-20150914 2015-09-15 Z20-Z26-38.011-0201.D
Sample Nawe: weib-Z0150915-1

hecg. Operator

Aog., Instrument :

Injection Date
Acg, Method

Last changed

Analysis Method

Last changed

Additional Info

SYSTEM Seqg. Line : 2
1Z60HPLC-VID Location @ Wial 11
9/15/2015 8:38:14 PH Inj : 1

Inj Wolume : 5.000 nul

¢ EANDATANWEAWE-Z0150915VID-AD-55-5-WE-20150914 Z015-09-15 2Z0-26-38% VD -

ADH1-2)-95-5-1ML-220NM-50MIN. M

941572015 8:26:39 PM by 5TATEM
E:ZDATANWENWE-201509155\VIID-AD-895-5-B-20150914 2015-09-15 20-26-35%YVUD-
ADH(1-2)-95-5-1ML-Z220NM-50MIN.M (Secquence Method)

372772016 2:20:07 PM by 5YSTEM

[modified after loading)

Peak (5] manually integrated

WD A, W awelengthe 220 nm (EADATANY B - 20150945040 D-AD- 25 5 B-20 150914 2015 09-15 20-26-3801 1-0201.00)
mal ] f
i
250
200
280
200
180 4
100
57 B
g
04 . . )
T T T T T T
10 15 =20 25 0 25 a0
Sorted By Signal
Multiplier 1.0000
Dilution : 1. 0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Signal 1l: VWDl 4, Wawelength=2Z0 nm
Peak FRetTime Type Width Area Height Area
# [min] [min] [mall*s] [ mdl] %
Bl bt e | === | === |======-- |
1l 32.178 EE 0.7444 1.74604e4 355.87524 96,8814
2 40,195 EE 0.8831 5e2.05292 9.52955 3.118¢6
Totals 1.80225e4 365.404583
**#% End of Report %%
1260HPLC-DAD 372772016 Z2:20:13 PM 3TSTEM Page 1 of 1
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CH->OH
Rt
N

Boc Enantiomeric excess was determined by HPLC analysis: Daicel

Chiralcel AD-H, hexane/iPrOH = 90:10, flow rate = 1.0 mL/min, A = 220 nm, tmajor =

5.1 min, tminor =55 min

Data File E:\DATA\WE\WE-Z0160303\¥WD-AD-90-10-WE-20160303 2016-03-03 08-45-254049-0201.D
Sample Name: weib-Z01603035-1

. eq.
Ao, Instrument @ 12Z60HPLC-WID Location Vial 49
Injection Date @ 37372016 S:57:05 AM Inj : 1
Inj Volume : 5.000 ul
Ao, Method : E:\DATA\WEAWE-Z01603034WWD-AD-90-10-TE-20160303 Z016-03-03 03-45-25\VD-
ADH(1-6)-90-10-1ML- ZZ0NM- S0MIN. I
Last changed : 37372016 §:45:25 AM by SYSTEM

Analysis Method @ E:\DATA\WB\WE-Z0160303\VWD-AD-20-10-WE-20160303 2016-03-03 08-45-25\VUD-
ADH({1-6)-90-10-1ML-2Z20NM-50MIN. M | Sequence Method)

Last changed : 372772016 2:00:52 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) mamially integrated

WD AL avelen gtheZ20 nm (EADATAWY B, 20160202 AW D- AL-Q0 10- Wy B- 2050203 2016-02-03 0595 25'0498- 001,00
mel ] §
e §
]
500
400 1
200 1
200
100
1) L T
T T T T
o] 2 4 [=] g min
Area Percent Reportc
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTD=
Signal 1: VD1l A, Wavelength=2Z0 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mdT*=] [ malr] %

1 5.095 ¥V 0.1210 4373.16553 554.48450 49,9110
2 5.482 VB 0.1274 4388, 75342 525.80615 50,0320

Totals : 8761, 91895 1080.29065

lZ260HPLC-DAD 372772016 2:01:05 PHM 3TITEM Page 1 of 1
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Data File E:\DATANWEANWE-20160303%VWD-AD-30-10-WE-20160303 2016-03-03 0&8-45-254050-0301.D
Sample Nawe: weib-20160303-1

Aoy, Operator
Acg. Instrument :
Injection Date
Aecg. Method
Last changed
Analysis Method

Last changed

Additional Info

STLTEM Geg. Line : 3
1=260HFLC-VIL Logation : ¥ial 50
34372016 9:47:52 AM Inj : 1

Injy Volume : 5.000 nl

: E:ZDATANWEAWE-Z0 160303 VIID-AD-20-10-TE-20160303 2016-03-03 08-45-Z5,VIID-

ADH(1-6)-90-10-1ML-220NM- 50MIN. M

34372016 10:08:01 AM by 3Y3TEN

[modified after loading)

E:ZDATANWESWE-20160303\VWD-AD-90-10-WEB-20160303 2016-03-03 05-45-25WUD-
ADHI1-6)-90-10-1ML-Z220NM- S0MIN. M | Sequence Method)

342772016 2:04:11 PM by 3YSTEN

[modified after loading)

Peak (5] wmarmally integrated

WD A, W awelen gtheZ20 nm (EADATANY B, 201 6020000 AD-G0 10 YU B-20 16002003 2016-02-02 08 95 25050 030100
mall ]
&
200
g &
500 o
00
200
2
S
g
0 L
T T T T T T T T T T T T
1] 2 4 g min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigmnal l: VUD1 &, Wawvelength=220 nn
Peak RetTime Type Width Area Height Area
# [min] [min] [mall*s] [ mdl] %
] EEE e | === ]mmmm o [=mmmmmmm - e [-=mmmm- |
1 5.08% MF 0.1324 5534. 52783 696.87225 95,6916
2 .49 FM 0.1478 249.18770 28.09358 4,3084
Totals 5783.71553  T24.965583
12Z60HPLC-DAD 3727 /2016 Z2:04:17 PM SY¥STEM Page 1 of 1
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/ \\ CH,OH

© Enantiomeric excess was determined by HPLC analysis: Daicel

Chiralcel AS-H, hexane/iPrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nm, tmajor =
7.2 min, tminor =76 min

Data File E:\DATA\WE\WE-20151216-4 VWD -AD-95-5-WE-2015121658 2015-12-16 18-34-07,096-0501.D
Sample Name: weib-Z0151Z16-za-5

hecg. Operator : SYSTEM Seqg. Line : 5
Aog, Instrument : 1Z260HPLC-VID Location : Wial 96
Injection Date : 12/16/2015 S:43:00 PM Inj : 1
Inj Wolume : 5.000 nul
Leog, Method : E:ZDATANWEAWE-20151216-44 VD -4D -25-5-TE-201512165% 2015-12-16 1&-34-07
VYD -4% (1-6)-95-5-1ML- 5T- 220NHM- 401 I, 1
Last changed r 1271672015 6:34:08 PM by 5TSTEM

Analysis Method @ E:\DATAVWEAZWE-20151216-44VUD -AD-55-5-TWE-201512165 2015-12-16 15-34-07
VYD -4% (1-6)-95-5-1ML-5U-220NM-40MIN. M | Sequence Method)

Last changed T 3/27/2016 2:33:13 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

WD A, W awelen gthe 220 nm (EADATADY B.. 151 216- A0 0-AD-95-5- M B 20151216 5 2015-12-168 18- 340M088-0501. 0

F00 H

500

500

400 7

300+

200

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Maltiplier & Dilution Factor with ISTDs=

Signal 1l: VWDl 4, Wawelength=2Z0 nm

Peak FRetTime Type Width Area Height Area
# [min] [min] [mall*s] [ mdl] %

1 7.18Z2 BV 0.1813 8739.21191 748.31024 49,8280
2 7.675 VB 0.1933 §799.54492 706.7258%9 50. 1720

Totals : 1.75388e4 1455.03613

**#% End of Report %%

1260HPLC-DAD 372772016 Z:33:23 PM 3TSTEM Page 1 of 1
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Data File E:\DATA\WE\WE-20151222-1% VWD -A%-95-5-WE-20151222 2015-12-2Z2 12-27-32\066-0201.D
Sample Nawe: weib-Z0151222-6

hecg. Operator : SY¥STEM Seqg. Line : 2
Aog, Instrument : 1Z260HPLC-VID Location : Wial 6&
Injection Date @ 12/22/2015 12:40:02 PH Inj : 1
Inj Wolume : 5.000 nul
Leog, Method t E:ZDATANWEAWE-20151222-14 VD -45-95-5-TE-20151222 2015-12-22 12-27-324\VID
-4%(1-6)-95-5-1ML-5U0-220NM-1 SMIN. 1
Last changed P 12722742015 12:27:32 PM by STSTEM

Analysis Method @ E:A\DATANWEAZWE-20151222-14VUD-A5-95-5-TWE-20151222 2015-12-22 12-27-32\VlD
-45(1-6)-95-5-1ML-SU-220NM-15MIN.M (Secuence Method)

Last changed T 3/27/2016 2:35:05 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

WD AW avel engthe 220 nm (EADATAR B 054222 1040 D- A5-05-5-WB- 20451222 2015-12-22 12-27- 320650201 .0)

mall

400

T.Ez

200+

200

TAE

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Maltiplier & Dilution Factor with ISTDs=

Signal 1l: VWDl 4, Wawelength=2Z0 nm

Peak FRetTime Type Width Area Height Area
# [min] [min] [mall*s] [ mdl] %
Bl bt e | === | === |======-- |
1 7.182 BV 0.1873 4541.74219 374.91455 96, 9673
2 T.636 WV 0.2204 142.04477 9.835837 3.0327

Totals : 4683. 78696  354.75Z295

**#% End of Report %%

1260HPLC-DAD 372772016 Z:35:27 PM 3TSTEM Page 1 of 1

S33



7\ CH,OH
S Enantiomeric excess was determined by HPLC analysis: Daicel

Chiralcel AS-H, hexane/iPrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nm, tmajor =
7.2 min, tminor =8.2 min

Data File E:\DATA\WE\WE-Z0151216-4\ VD -AD-95-5-TE-201512163 2015-12-16 18-34-074097-0601.D1
Sample Name: weib-20151Z16-za-6

4cg. Operator : 5¥STEM Seq. Line : [

Acg, Instrument : 1Z60HPLC-WWDr Location : Vial 97
Injection Date : l12/16/2015 9:28:46 PM Inj = 1
Inj Volume : 5.000 npl
Lo, Method : E:Z\DATANWELWE-Z0151216-4VIID -AD-95-5-TE-20151216%5 Z2015-12-16 15-34-07

AVID-A5(1-6)-95-5-1ML-50-220M- 40MIN. M

Last changed 1 1241672015 6:354:08 PM by 3Y3TEM

Analysis Method : E:\DATANWENWE-Z0151216-4, VD -AD-95-5-WB-201512163 2015-12-16 18-34-07
VWD =A% (1-6)-95-5-1ML-50-220NM-40MIN. M | Sequence Method)

Last changed T 372772016 2:12:48 PM by S5YSTEM
(modified after loading)

Additional Info : Peak(s) manually integrated

WD A, W Fwel en gthe 220 nm (EADATAW B 151 216-R000- AD-95 5900 B 20151216 5 2015-12-16 153-34 008 7-0601.00
mal ]
q
! 5
2000 - g
1500
000
500
o .
T T T T T T T T
a 1 2 3 4 5 g I =] min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs=
Figmal 1: VWDl &4, Wawelength=2ZZ0 nn
Peak RetTiwme Type Width Area Height Area
# [min] [min] [wdlT*=] [ malr] %
-l |====l-==---- |- |=mmmm—— l--—--- |
1 7.222 BY 0.1920 2.4767%e4  2006.74084 47,6247
2 8.257 VB 0.2204 2.72385e4 1921.49268 52,3753
Totals : L.20065e4  3928.23352
#*#% End of Feport %%
1Z60HPLC-DAD 372772016 2:13:05 PM SYiTEM Page 1 of 1
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Data File E:\DATA\WE\WE-20151226,WWD-45-095-5-WE-20151226 2015-12-26 09-31-41%097-0201.D
Sample Name: weib-Z0151226-1

hecg. Operator : SY¥STEM Seqg. Line : 2
Aog, Instrument : 1Z260HPLC-VID Location : Wial 97
Injection Date @ 12/26/2015 9:43:45 AM Inj : 1
Inj Wolume : 5.000 nul
Leog, Method : E:ZDATANWENWE-20151 2260 VIID-45-95-5-TTE-20151226 2015-12-26 09-31-41%ViD-
A%(1-6)-95-5-1ML-5U-220NM-15MIN.
Last changed : 12/26/2015 9:31:41 AM by SYSTEM

Analysis Method @ E:A\DATANWEAZWE-20151 2264 VID-45-95-5-MB-20151226 2015-12-26 09-31-41%VUD-
AE(1-6)-95-5-1ML-5U-220NM-15MIN.M (Secquence Method)

Last changed T 3/27/2016 2:15:06 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

WD A, W avelengthe 220 nm (EADATADY B - 20151228040 [- A5-25-5- W B- 20151225 2015-12-26 09-31-M'087-0201.0)
mal ] e
o
400
300
200
100 o
0o
&
o0
0 L
T T T T
4 5 G T g
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Signal 1l: VWDl 4, Wawelength=2Z0 nm
Peak FRetTime Type Width Area Height Area
# [min] [min] [mall*s] [ mdl] %
Bl bt e | === | === |======-- |
1 7.202 BV 0.1872 5591.02051 455.653834 97,1526
2 8.233 VE 0.2087 163.86201 11.82037 2.8474
Totals : 5754, 88252 470.47421
**#% End of Report %%
1260HPLC-DAD 3/27/2016 Z2:15:37 PM 3TSTEM Page 1 of 1
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CH,OH
\\ 2
N
Ts Enantiomeric excess was determined by HPLC analysis: Daicel

Chiralcel AD-H, hexane/iPrOH = 80:20, flow rate = 1.0 mL/min, A = 220 nm, tmajor =
13.8 min, tminor =29.3 min

Data File E:\DATA\WEZ\WE-Z01l60127\VD-AD-95-5-WB-20160127-2 2016-01-27 20-17-00%009-0201.D
Sample Nawme: weib-20160127-9

Lcg. Operator : 3YSTEM Seqg. Line : z
bdog., Instrument : 1260HPLC-VUD Location : ¥Wial 9
Injection Date @ 172772016 5:28:35 PH Inj : 1
Inj Volume : 5.000 pl
Acg. Method : E:ZDATA\WEA\WE-20160127\WWD-AD-95-5-UWE-20160127-2 2016-01-27 20-17-00VVUD
-AD(1-6)-80-20-1ML-5U-2200M- 40MIN. M
Last changed 1 1/727/2016 8:17:00 FM by SYVSTEM

Analysis Method @ E:ZDATANVWEAWE-201601274WWD-AD-95-5-E-20160127-2 2016-01-27 Z0-17-00%WUD
-AD(1-6)-80-20-1ML-5U-220NM-40MIN. M | 3equence Method)

Last changed T 372772016 2:42:38 PM by SYSTEM
(modified after loading)

Additional Info : Peak(s) manually integrated

WD A gvel en gthe 220 nm (EADATAWY B OG0 2T0AN D- A D-95-5-WB- 201601 27- 2 2016-01-27 20-17-00W005-0201.0)
mall ]
w
7
o
250 4 in
200 4
150
o
@
o
™
400
a0 4
o4 . ; .
T T T T T T T
1] ] 10 15 20 25 20 25 min
Area Percent Report
Sorted By H Sigmal
Multiplier H 1. 0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wawvelength=2Z0 hn
Peak RetTime Type Width Area Height Area
# [wmin] [min] [wmdl*=] [ mamr] %
il b [l e |--=-—=—-= l-—==-=-—- l-=—--=-= |
1l 13.795 BB 0.3530 5748.76221 247,.45482 50,2544
2 29.130 BE 0.7869 LA&8.20297 110.95508 49,7356
Totals : 1.145371e4 35&.43930
%% End of Report #%%
1260HPLC-DAD 3/27/2016 Z:42:45 PM 3YSTEN Page 1 of 1
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Data File E:\DATANWEANWE-201601274VWD-AD-35-5-WE-20160127-2 2016-01-27 20-17-00%010-0301.D
Sample Namwe: weib-20160127-10

Aoy, Operator
Acg. Instrument :
Injection Date
Aecg. Method

Last changed
Analysis Method

Last changed

Additional Info

STLTEM Geg. Line : 3
1=260HFLC-VIL Logation : ¥ial 10
1/27/2016 9:09:24 PM Inj : 1

Injy Volume : 5.000 nl

: E:ZDATANWEAWE-Z0160 127 VITD-AD-95-5-TE-20160127-2 2016-01-27 Z0-17-00%WNWD

-AD|1-6)-80-20-1ML-50-220NM-40MIN. "

172772016 8:17:00 PM by 3Y3TEN
E:\DATA\WE\WE-20160127\VID-AD-95-5-TE-20160127-2 Z0l6-01-27 Z0-17-00)\WWD
-AD[1-6)-80-20-1ML-5T-220NM-40MIN. M (Sequence Method)

IFE2T/2016 Z2:44:25 PM by 3TATEN

[modified after loading)

Peak (5] warmally integrated

VANDH A, avelen gthe 220 nm (EADATARY BL, DG01270M0 D-AD-95-5- WB-2 0601 27- 2 2016 01-27 20-17-006010:0201.0)
mal ]
=
r~
o
200 "
250
200
150
100
ﬂj -
T
o
&
0+ T T
T T T T T T T
0 ] 10 15 20 25 30 <] min
Area Percent Report
Jorted By Signal
Multiplier 1.0000
Dilution 1. 0000
Do not use Maultiplier & Dilution Factor with ISTD=
Sigmal l: VWDL &, Wawvelength=220 nw
Peak RetTime Type Width Area Height Area
# [min] [min] [mill+=] [wAT] %
Bl bt e | === | === |======-- |
1 13.777 EE 0.3542 6593. 45730 296.52197 97,5310
2 29.341 EE 0.7313 170.16335 3.45656 2.40%90
Totals 7063. 650658 299.9758935
**#% End of Report ##%%*
1Z60HPLC-DAD 3 /27 /2016 Z2:44:30 PM 3T¥STEM Page 1 of 1
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CH,OH
N\ 2

N
B

Chiralcel 1B-H, hexane/iPrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nm,

6.9 min, tmajor =73 min

Data File E:\DATA\WEAZWE-Z01&60108VWWD-IE-95-5-WE-20160106 2016-01-06 10-17-43%010-0301.D
Sanple Nawe: weib-20160106-2

SYSTEH Seq. Line :

Acg. Instrument : 1260HPLC-VID Location : Vial 10
Injection Date : 1/6/2016 11:10:40 &M Inj : 1

Inj Volume : 5.000 pl

Acyg. Method D EANDATANUBNWE-201601064WWD-IE-95-5-WE-20160106 2016-01-06 L10-17-43%ViD-

IE{1-6)-95-5-1ML-2Z20NM-40MIN. 0
Last changed : 17672016 10:17:44 &M hy SYSTEN

Analysis Method @ E\DATANWENWE-20160106%\¥WD-IE-35-5-WE-20160106 2016-01-06 10-17-<43%VID-

IE(l-6)-95-5-1ML-220NM-40MIN. M (Sequence Method)
Last changed : 372772016 1:47:44 PM by 3YSTEM

[modified after loading)
Additional Info : Peak(s) manually integrated

WD A, W avel en gthEZ20 nm (EADATARN B, . -201 8010500 D-1B-25-5- B-20160105 201601-06 10-17-434010-0301.0)
med) ]
1400 4 i
o r-
&
1200 -
1000
200
GO0
<400
200
0 ; T T T T T
5.5 g 5.5 ri 75 =] 85 min
Area Percent Report
Sorted By : Fignal
Multiplier : l.0000
Dilution : 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
Signal 1: VDl &, Wawelength=220 nm
Peak RetTime Type Width Area Height Area
# [win] [nin] [mall*=] [malr] %
el R e e el R e et |
1 6.738 VB 0.1641 1.36225=4 1290.94263 49,2567
2 7.567 BY 0.1804 1.36274e4 1173.98914 49,2743
3 17.82Z BB 0.3877 549, 50432 Z.33989 a.z2152
4 19.271 BB 0.5792 182.17918 4.37208 0.6587
5 21.465 BB 0.3794 54, 21317 2.16345 0.1%a60
& Z6.852Z4 BE 0.6550 110.35599 Z2.456599 0.3990
Totals : 2.76562ed  2476.76417
1260HPLC-DAD 3/27/2016 1:47:52 PM 3¥STEM Page 1 of 1

S38

oc Enantiomeric excess was determined by HPLC analysis: Daicel

tminor =



Data File E:\DATAA\WEANWE-Z0160107%WWD-AD-95-5-WE-20160107 2016-01-07 12-29-31%019-0501.D

Sample Nawe: weib-20160107-4

Aoy, Operator : 3¥STEM Geg. Line : 5
Acg. Instrument : 1Z60HPLC-VUL Location : Wial 19
Injection Date @ 1/7/72016 2:14:11 PM Ing : 1

Injy Volume : 5.000 nl

Acg. Method : E:ZDATANWEAWE-Z0160 107N VITD-AD-95-5-TTE-20160107 2016-01-07 12-2Z9-31%VID-

IB({1-6)-95-5-1ML-220NM-40MIN.H
Last changed P 1772006 12:29:32 PH by 3VSTEM

Analysis Method : E:\DATA\WEAWE-Z0160107\VWD-AD-95-5-WB-20160107 Z016-01-07 12-29-31VUD-

IB(l-8)-95-5-1ML-220NN-40MIN. M (Sequence Method)
Last changed T3/27/2016 1:42:26 PM by 3VSTEM

[modified after loading)
Additional Info : Peak(s) mamally integrated

7T

5a43

WD AW avelen gt 220 nm (EADATARY B, - 2080107 VWA [-AD- D5 50 B- 20160107 20016 01-07 12202 1019.0501.0)

T
24 min

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTD=

3igmnal 1l: VWDl &, Wavelength=22Z0 nn

Peak RetTime Type Width Area Height Area
# [min] [min] [mall*s=] [ wal] %
il et el |—=====——= | === |-======- |
1 6.5943 VW 0.1311 26. 34415 3.06958 2.4710
2 7.297 VB 0.1343 1039.78674 118.53698 97,5280

Totals : 1066.13090 12Z1.60666

**% End of Report ##%%

1Z260HPLC-DAD 3/27 /2016 1:44:57 PM SYSTEM

S39
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s Enantiomeric excess was determined by HPLC analysis: Daicel
Chiralcel 1B -H, hexane/iPrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nm, tmajor =
22.7 min, tminor =253 min

Data File E:ZDATANUBYWWE-20151102\¥VWD-IB-95-5-WB-20151102 2015-11-02 20-25-454003-0201.1
Sample Name: weib-20151102-3

Aog, Operator : SYSTEM Seg. Line : 2
Aog, Instrument @ 1E260HPLC-VUD Location : WVial 3
Injection Date @ 11/2/2015 5:40:15 PH Inj : 1
Inj Volume : 5.000 ul
Aog, Method : E:ZDATAVWEAWE-20151102¥WD-IB-95-5-WE-20151102 2015-11-02 20-258-45% VWD -

IE(l-6)-95-5-1ML-Z20NM-40MIN. N

Last changed : 114272015 8:28:45 PM by SYiTEM

Analysis Method : E:A\DATAVWEAWE-Z0LlS51102%WWD-IE-95-5-WE-20151102 2015-11-02 Z20-25-45 VD -
IB(1-6)-95-5-IML-220NM-40MIN.HM (Sequence Method)

Laszt changed T 372772016 2:30:49 PM by SYVETEM
[modified after loading)

Additional Info : Peak(s) manually integrated

WL A, U Fwel ength=220 nm (EADATAW B -20151 1025040 - 1B-95-5-1 B- 20154102 2015 11-02 20-33-45006-0201 0
mal ] 7
8 7
o0
B &
300 4
200 1
00
a4
T T T T T T T
(] 125 15 75 20 =25 25 s i) min
Aarea Percent REeport
Sorted By H Fignal
Multiplier : 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with I3TDs
Sigmal 1: VD1 A4, Wavelength=2Z0 nn
Peak RetTime Type Width Area Height Area
# [min] [min] [mAlT*s] [mall] %
- |====l-=-=--- |—=—mm— | === |—=—==- |
1l ZE2.980 BV 0.5831 1.669758:4 427.14056 49,0558
2 24.883 VB 0.6662 1.73406e4 387.368220 50, 9442
Totals : 3.403585e4 514, 52277
*%% End of Report %%
1ZA0HPLC-DAD 372772016 2:30:56 PM 3YETEN Page 1 of 1
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Data File E:\DATA\WE\WEIE-Z0L51119 VWD -IE-95-5-WE-20151119 2015-11-19 11-10-333023-0401.D
Sample Nawe: WEIE-Z0151119-3

hecg. Operator
Aog., Instrument :
Injection Date
Acg, Method

Last changed
Analysis Method

Last changed

Additional Info

SYSTEM Seqg. Line : 4
1Z60HPLC-VID Location @ Vial 23
1171972015 12:43:54 P Inj : 1

Inj Wolume : 5.000 nul

¢ EANDATANWEAWEIE-2015111598VIID-IE-95-5-TE-20151119 2015-11-1%9 11-10-33\VUWD

-IE({1-6)-95-5-1NML-ZZ0NM-40MIN. 1
11/19/2015 11:10:33 AM by 5Y3TEM

¢ EAZDATANWEAWEIE-201511158% VD -IE-95-5-TE-20151119 2015-11-19 11-10-33%\VWD

-IB(1-6)-95-5-1ML-Z20NM-40MIN.M (Secquence Method)
372772016 2:28:54 PM by 5Y5TEM

[modified after loading)

Peak (5] manually integrated

WD A, W awelengthe 220 nm (EADATADY B.. - 20454 119040 [- | B-85-5- 0 B- 20154119 2015 14-19 11-10-33W023-0401 .00
mal ] @
o
1200
000
200+
G500
400
T
=5
Sorted By Signal
Multiplier 1.0000
Dilution : 1. 0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Signal 1l: VWDl 4, Wawelength=2Z0 nm
Peak FRetTime Type Width Area Height Area
# [min] [min] [mall*s] [ mdl] %
Bl bt e | === | === |======-- |
1l Z2Z.863 BV 0.6340 5.55000e4 1257.30933 96, 4329
2 25,250 VE 0.6953 2023.12036 43, 28545 3.5171
Totals 5.75231ed4 1330.59478
**#% End of Report %%
1260HPLC-DAD 3/27 /2016 Z2:29:02 PM 3TSTEM Page 1 of 1
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oc Enantiomeric excess was determined by HPLC analysis: Daicel
Chiralcel 1B-H, hexane/iPrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nm, tmajor =

7.4 min, tminor =8.2 min

Data File E:\DATA\WB\WE-Z0151102\VWD-IE-25-5-WE-20151102 2015-11-02 20-28-45,004-0301.D
Sample Name: welb-20151102-4

Lcg. Operator : 5Y¥STEM Seq. Line @ 3
Aog., Instrument @ 1Z260HPLC-VID Location : Vial 4
Injection Date @ l1/2/2015 9:21:03 PM Inj : 1
Inj Volume : 5,000 ul
Aog., Method : B\ DATAVWEAWE-20151102\VWID-IE-25-5-WE-20151102 2015-11-02 20-25-45,VUD -
IE(l-6)-95-5-1ML-220NM-40MIN. M
Last changed : 117272015 8:28:45 PM by SYSTEM

Analysis Method : E:\DATANVWENWE-Z01l51102WVWL-IE-95-5-WE-2015110& Z2015-11-02 20-2&-45% VD -
IB(l-6)-95-5-1ML-220NM-40MIN.M (Sequence Method)

Last changed T 372772016 2:23:03 PM by SVYSTEM
(modified after loading)

Additional Info : Peak(s) mamually integrated

WD AW avel en gthmZ20 nm (EADATARY B, -20151 1020A D- 1B 25500 B- 20151102 20151 1-02 20-28-450004-0201.0)
mall ] ﬁ
1600 4 r ?2
o
1400 1
1200 o
000 1
200
600
400 1
200 1
a
T T T T T T T T
[x] 1 2 2 4 5 G 7 =] min
Area Percent FEeport
Sorted By H Signal
Multiplier H l.00oo
Dilution H l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Sigmal 1: VD1l &, Wavelength=220 nn
Peak RetTime Type Width Area Height Area
# [win] [min] [wmdT*s] [wATT] %
=== | ====]======= === | === |======== |
1 7.383 BE 0.1532 1.87011e4 1539.85540 49,5082
2 §.175 BV 0.19658 1.35451ed4 1457.36462 50,1915
Totals : 3.75462e4 3077.22302
**% End of Reporc #+%
1260HPLC-DAD 3727720160 2:23:09 PM 3Y3TEM Page 1 of 1
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Data File E:\DATANWEANWEIE-Z20151119% VWD -IE-95-5-WE-2015111% 2015-11-1% 11-10-33%024-0501.D
Sample Nawe: WEIB-20151119-4

Aoy, Operator : 3¥STEM Geg. Line : 5
Acg. Instrument : 1Z60HPLC-VUL Location : Wial Z4
Injection Date : 11/19/2015 1:24:35 PM Ing : 1
Injy Volume : 5.000 nl
Aeog., Method : E:\DATA\WE\WEIE-Z20151119, VI -IE-35-5-TWE-2015111% 2015-11-19 11-10-33,VuD
-IB(1-6)-95-5-1ML-220NM-40MIN. M
Last changed + 1171972015 11:10:33 AM by 3¥3TEM

Analysis Method : E:\DATA\WE\WEIE-Z0151119\¥VUD-IE-95-5-WE-20151119 2015-11-19 11-10-33%VWWD
-IB(1-6)-95-5-1NL-2200NM-40MIN.M (Secquence Method)

Last changed PO3/27/2016 2:25:21 PM by 3VETEM
[modified after loading)

Additional Info : Peak(s) mamally integrated

WD A, W awelen gthe Z20 nm (EADATANY B, -20051 119000 D- | B-95-5- 0 B- 20 51119 2045 114-19 11-10-23029-0501 .00
mAl
1400 o
&
[
1200
000
200
500 o
400
200 g
o
oA —te—
T T T T T T T
g 5.5 5] 65 ri Fis) 2 25 min
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTD=
3igmnal 1l: VWDl &, Wavelength=22Z0 nn
Peak RetTime Type Width Area Height Area
# [min] [min] [mall*s=] [ malr] %
il et el |—=====——= | === |-======- |
1 7.365 EE 0.1845 1.47444e4 1239.19934 97,9761
2 gG.2458 VB 0.1963 304.57535 23.458474 2.0239
Totals : 1.504%0e4 1262.65405
**% End of Report ##%%
12Z60HPLC-DAD 3727 /2016 Z2:25:41 PM SY¥STEM Page 1 of 1
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CH,OH
A 2

S Enantiomeric excess was determined by HPLC analysis: Daicel
Chiralcel AS-H, hexane/iPrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nm, tminor =

11.5 min, tmajor =124 min

Data File E:\DATA\WE\WE-20151208-3 VWD -A%-95-5-WE-20151208 2015-12-08 17-26-054,094-0201.D
Sample Name: weib-Z0151z208=za-1

hecg. Operator : SYSTEM Seqg. Line : 2
Aog, Instrument : 1Z260HPLC-VID Location : Wial 94
Injection Date @ 12/8/2015 6:08:17 FH Inj : 1
Inj Wolume : 5.000 nul
Leog, Method t E:ZDATANWEAWE-20151208-34 VD -45-95-5-TE-20151208 2015-12-08 17-26-054WIWD
-4%5(1-6)-95-5-1ML-5U0-2 20NM-40MIN. 1
Last changed r 12/6/2015 5:26:05 PM by SYVSTEM

Analysis Method @ E:A\DATANWEAZWE-20151208-3\VUD-45-55-5-WE-20151208 Z2015-12-08 17-26-054VWlD
-4501-6)-95-5-1ML-SU-Z20NM-40MIN.M (Secuence Method)

Last changed T 3/27/2016 2:37:44 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

WD A, W avelengthe 220 nm (EADATADY B 015 1208300 [- AS-25-5- W B- 20151208 20151208 17-25-05'084-0201 .0
mal ]
-
o
2000 4 o
1500
1000
500 1
0 .
T T T T T T T
a 2 4 G =] 10 12 14 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Signal 1l: VWDl 4, Wawelength=2Z0 nm
Peak FRetTime Type Width Area Height Area
# [min] [min] [mall*s] [ mdl] %
e ket | === ]mmmm - [-mmmmmmm - | ==mmmm oo [==mmomm- |
1 11.4&7 BV 0.2952 3.97259e4 2094.35696 49,6959
2 12.314 wv 0.3252 4.02121e4 1921.385354 50,3041
Totals : 7.99381e4  4016.27051
**#% End of Report %%
1260HPLC-DAD 3/27 /2016 Z2:38:01 PM 3TYSTEM Page 1 of 1
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Data File E:\DATA\UE...20151215-2\VID-A5%-95-5-WE-20151215-2 2015-12-15 19-34-16%095-0201.D
Sample Name: weib-2Z0151Z215-za-1

hecg. Operator : SY¥STEM Seqg. Line : 2
Aog, Instrument : 1Z260HPLC-VID Location : Wial 95
Injection Date : 12/15/72015 7:45:49 PM Inj : 1
Inj Wolume : 5.000 nul
Leog, Method t E:ZDATANWEAWE-20151215-24 VD -45-95-5-TE-20151215-2 2015-12-15 19-34-18
VYD -4% (1-6)-95-5-1ML- 5T- 220NHM- 401 I, 1
Last changed r 1271572015 7:34:17 PM by 5TSTEM

Analysis Method @ E:\DATAVWEAWE-20151215-2VVUD-A5-55-5-TWE-20151215-2 2015-12-15 15-34-16
VYD -4% (1-6)-95-5-1ML-5U-220NM-40MIN. M | Sequence Method)

Last changed T3/27/2016 2:39:57 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

WD A, W awelengthe 220 nm (EADATADY B 51215 2040 0- A 595 -5-0 B- 201512 15-2 2015-12-15 1934 16085 0201.07)
mal ]
T
o
SO0
<00
300
200
100
&
[fw]
0 L
T T T T T
[=] =] 10 12 14
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Signal 1l: VWDl 4, Wawelength=2Z0 nm
Peak FRetTime Type Width Area Height Area
# [min] [min] [mall*s] [ mdl] %
Bl bt e | === | === |======-- |
1 11.525% BV 0.284%9 423.10434 22.86581 3.9524
2 12,401 W 0.3138 1.02519e4 LOG.55368 96. 0476
Totals : 1.07050e4 529.41549
**#% End of Report %%
1260HPLC-DAD 3/27 /2016 Z2:40:07 PM 3TSTEM Page 1 of 1
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A\
N

/L CH20H  Epantiomeric excess was determined by HPLC analysis: Daicel
Chiralcel AS-H, hexane/iPrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nm, tmajor =
13.0 min, tminor:15.3min

Data File E:\DATA\WE\WE-20160506%DAD-A5-95-5-TE-20160506 2016-05-06 13-05-45%020-0201.D
Sample Name: weib-201l60506-6

Acg., Operator i AYITEM Seqg. Line Z
Acg. Instrument : 1Z60HPLC-DAD Location : Wial Z0
Injection Date @ 57672016 1:17:48 MM Inj : 1
Inj Volume : 5.000 pl
Aoy, Method 1 Er\DATANWENWE-Z0160506DAD-AS-95-5-WE-20160506 2016-05-0& 13-05-45,DaD-
AE(1-6)-95-5-1ML-254-5U-40MIN. M
Last changed P L/BF2016 1i31:30 PM by SYSTEM

[modified afrter loading)

Analysis Method : E:\DATA\WENZWE-20160506%\DAD-A5-95-5-WE-20160506 Z016-05-06 15-05-454DAD-
AB(1-6)-95-5-1ML-254-3U-40MIN. M (Sequence Method)

Last changed D 5/7/2016 10:55:53 AM by SYSTEM
[modified afrer loading)

Additional Info Peak I5) manually integrated

DAL A, Sig=205 A Rek off (EAFATANE. - Z1E0B0ENDAD- A5 55 5V B 0150508 2015 06 06 1505 46000207 1)
mall ]
204
154
(=]
=
o g
- o
104 =
5
0
T T T T T T T T T T T T
11 1z 13 14 15 1 min

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 &, Sig=205,4 Ref=off

Peak FetTime Type Width Area Height irea
# [min] [min] [mal*s] [l ] %

Bl Bttt | =—===]=-=—=--= l--==-—-— | === l--===—-- |
1 12.992 EB 0.3334 239.86397 10.54427 53,5207
2 15.415 EB 0.3145 208. 30688 9.05233  46.4793

Totals : 445. 17085 19.594660

1260HFPLC-DAD 5/7/2016 10:56:01 AM SYSTEM Page 1 of 1
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Data File E:\DATANWEANWE-201605064DAD-45-95-5-WE-20160506 2016-05-06 13-38-58%020-0201.D
Sample Nawe: weib-z20160506-5

Aoy, Operator : 3¥STEM Geg. Line : 2
Acg. Instrument : 1Z60HPLC-DWAT Location : Wial Z0O
Injection Date @ 5/6/2016 1:51:00 PH Inj : 1
Injy Volume : S.000 nl
Aeog., Method : E:\DATA\WE\WE-20160506DAD-45-95-5-TE-20160506 Z2016-05-06 13-38-58,D4D-
A%(1-6)-95-5-1ML-254-5U-40MIN. M
Last changed 1 5/6/2016 1:358:59 PM by 3YSTEM

Analysis Method : E:\DATA\WE\WE-Z0160506\DAD-45-95-5-E-Z0160506 Z016-05-06 13-35-558'D4D-
AS{1-6)-95-5-1ML-254-5U-40MIN. M (Sequence Method)

Last changed r 5/7/2016 10:47:22 AM by 3VSTEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

DAL A Sig=205 4 Reftoff (EADATANMYE. . - 201 G050E\DAD-AS-05 50 B 20160506 2016- 05 06 13 38 520R20:0201.00)
mal |
a0
¥
o
o
&0
a0 4
20
o
=
a
0 : T L T
T T T T T T T
10 11 12 12 14 15 16 17
Area Percent Report
Jorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Maultiplier & Dilution Factor with ISTD=
Signal 1l: DaD1 &, Sig=z205,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mill+=] [wAT] %
Bl bt e | === | === |======-- |
1 12.%944 EE 0.3205 1405.20715 67.19543 37,4761
2 15.30% EE 0.2303 36. 46145 2.00360 2. 5239
Totals : 1444, 66560 69.19304
**#% End of Report ##%%*
12Z60HPLC-DAD 57772016 10:47:40 AM ST¥STEM Page 1 of 1
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A\
N

\\\(C:Hzc)H
Enantiomeric excess was determined by HPLC analysis: Daicel
Chiralcel OD-H, hexane/iPrOH = 95:5, flow rate = 1.0 mL/min, A = 220 nm, tminor =

26.6 min, tmajor =329 min

Data File E:\DATAZWE...Z20160302,DAD-AD]1-2-90-10-WE-20160302 2016-03-02 11-48-14%039-0501.D
Sample Name: weib-20160302-3

Acg., Operator 1 STETEM Seq. Line : 5
Aog, Instrument : 1260HPLC-VUD Location : Vial 3%
Injection Date : 37272016 1l:52:17 PM Inj : 1
Inj Volume : 5.000 pl
4eog, Method : E:\DATANWEANUE-Z20160302\DAD-4AD1-2-90-10-WE-20160302 2016-03-02 11-45-14
LWVWD-0D (1-2)-95-5-1ML-Z220NM-40MIN. M
Last changed D 34272016 11:43:15 AM by SYSTEM

Analysis Method : E:NDATAVUB\WE-Z0160302%DAD-AD1-2-90-10-WE-20160302 2016-03-02 11-45-14
YYD -0D (1-2)-95-5-1ML-Z20NM-40MIN. M (Sequence Method)

Last changed D 3F27/2016 2:085:01 PH by SYASTEM
[modified after loading)

4dditional Info : Peak (3] marmally integrated

WD A WY avelengthe Z20 nm (EADATARY B, SOE00AD- ADA -2 00 10-WEB-20150202 2015-02-02 11-42- 19020-0501 .0
el ]
(]
&
o
™
4 W
200 5
o
(o]
150
100
m -
. ] . — :
T T T T T T T
a g 10 15 20 25 a0 25 min
Lrea Percent Feport
Sorted By : Signal
Multiplier : 1.0000
Dilution H l.0000
Do not use Maltiplier &« Dilution Factor with ISTDs
Fignal 1l: VIl &, Wawvelength=2Z20 nuw
Peak RetTime Type Width Area Height Area
# [nin] [min] [mdT*s] [ mall] %
=== | ====]======= |=========- | === |=======- |
1 Z6.550 BB 0.6942 9477.07715 Z10.514le 49,5747
2 33.075 BB 0.8310 9524.70605 176.67365 5001253
Totals : 1.90018e4 387.18781
%% End of Reportc #%%F
1Z60HPLC-DAD 3/27/2016 2:08:16 PM 3Y¥STEM Page 1 of 1

S48



Data File E:WDATALWE..

. 20180302 DAD -AD1-2-90-10-WE-20160302 2016-03-02 11-45-14040-0601.D

Sample Nawe: weib-20160302-4

Operator
Instrument :
Injection Date
Aecg. Method

Last changed
Analysis Method

Last changed

Additional Info

STLTEM Geg. Line : &
1=260HFLC-VIL Logation : ¥ial 40
37272016 2:35:04 PH Inj : 1

Injy Volume 5.000 nl

: E:ZDATANWEAWE-Z201603024DAD-AD]-2-20-10-WE-20160302 2016-03-02 11-43-14

AVWUD-0D (1-2)-95-5-1ML-220NM-40MIN. "

3/272016 11:48:15 AM by 3YSTEN
E:\DATA\WE\WE-20160302\DAD-AD1-2-90-10-WE-20160302 Z016-03-02 11-45-14
VYD -0D (1-2)-95-5-1ML-220NM-40MIN. M | Sequence Method)

IFE2T/2016 Z2:09:57 PM by 3TATEN

[modified after loading)

Peak (=) wmarmally integrated

mall

F00 H

500

500 +

200 5

200

WD AL WY avelengthe 220 nm (EADATARY B, GOR0DAD-AD -2 00 10-WB- 208002 20M6-02-02 11-42- 14040-0601 D)

Sorted By

Multiplier
Dilution

1.0000

Do not use Multiplier & Dilution Factor with ISTD=

3igmal 1:

Peak RetTime Type
# [min]

1 Z6.637 BB
Z 3Z.859 EB

Totals

VWDl &, Wavelength=22Z0 nn

Tidth Area Height Area
[wmin] [mdld*s] [ wal] %
il et el |—=====——= | === |-======- |
0.6864 21593.65039 4926874 4,8387
0.8560 4.314l6ed 777.84818 95,1613
4,53353e4 G27.21692

1Z260HPLC-DAD 3/27 /2016 Z2:10:05 PM SYSTEM

**% End of Report ##%%

Page 1 of 1
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COOH

Iz

Enantiomeric excess was determined by HPLC analysis: Daicel
Chiralcel IC, hexane/i-PrOH = 90:10, flow rate = 0.5 mL/min, A = 220 nm, 40°C, tmajor
=18.3 min, tminor = 26.7 min

Data File E:\DATANWEAWE-Z0160525\WWD-IC-90-10-WE-20160525 2016-05-25 11-33-20K029-0201.0
Sample Name: weib-20160525-3

Acig. Operator 3TSTEM Seq. Line @ z
Acg. Instrument : l1Z60HPLC-VID Location : ¥Wial 29
Injection Date @ 572572016 11:45:02 &AM Inj : 1
Inj Wolume : 5,000 nl
Acg. Method : Er\DATAVWELWE-20160525\WID-IC-90-10-WE-20160525 2016-05-25 11-33-20%\VUD-
IC-20-10-0.5ML-40MIN-40DTU-(1-2) .0
Laszt changed 52572016 11:33:20 AM by 3YSTEM

Analysis Method : E:\DATA\WEA\WE-Z0160525\WWD-IC-90-10-WE-20160525 Z016-05-25 11-33-Z0%VWD-
IC-90-10-0. 5ML-40MIN-400T7-(1-2) .M [Sequence Method)

Last changed P 5/28/20016 11:15:57 AM by SYSTEM
[modified after loading)

Additional Info : Peakis) manually integrated

WD A, U gvelen gt 220 nm (EADATANY B, 201 S0525%AND- G- 90 10-WB-201M50525 2015-05-245 11-32-200029-0201 [0
mALl
140 1
120
b
]
100 4 & o
F
&
a0
&0 -
a4
20
ol . .
T T T T T T
i} 5 10 15 m 25 o1} min
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWDl &4, Wavelength=ZZ0 nn
Peak RetTime Type Width Lrea Height Area
# [min] [min] [nal*z] [ma] %
=== |====]======- |- | === |-=====-- |
1 18.380 EB 1.0032 6739, 29395 92.25677 51.8738
Z 26.714 EBE 1.1316 6252, 40527 76.51479 43,1262
Totals : 1.29917ed 169.07156
*#*% End of Report *+%
1260HPLC-DAD 5/28/2016 11:16:10 AM SVSTEM Page 1 of 1
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Data File E:\DATA\WE\WE-20160525,VWD-IC-90-10-WE-20160525 2016-05-25 16-38-14,030-0201.D
Sample Nawe: weib-Z0160525-6

hecg. Operator : SY¥STEM Seqg. Line : 2
Aog, Instrument : 1Z260HPLC-VID Location : Wial 30
Injection Date : 5/25/2016 4:53:00 FM Inj : 1
Inj Wolume : 5.000 nul
Leog, Method t E:AZDATANWEAWE-201605250VIID-IC-20-10-TE-20160525 2016-05-25 16-38-144VITD-
IC-90-10-0,5ML-40MIN-40DT-(1-2) .1
Last changed t 572572016 4:38:15 PM by SYVSTEM

Analysis Method @ E:A\DATANWEAWE-Z20160525%VID-IC-50-10-WE-20160525 2016-05-25 16-35-14\VWD-
IC-90-10-0.5ML-40MIN-40DT7-(1-2) .M (Secquence Method)

Last changed I 52872016 11:09:55 AM by SYSTEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

WD A, W avelengthe 220 nm (EADATAWY B.. 201605250%,00D- IC- 83 10-V/B-20160525 2016-05-25 16-33- 14030-0201 .0
mal ] &
W
SO0
<00
300
200
100
=]
w
A o~ ) i
. T T
T T T T T T
a 5 10 15 ui] 25 0
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Signal 1l: VWDl 4, Wawelength=2Z0 nm
Peak FRetTime Type Width Area Height Area
# [min] [min] [mall*s] [ mdl] %
Bl bt e | === | === |======-- |
1l 18,192 VE 0.7872 3.07941e4 529.73083 95,5888
2 28.51%9 EE 0.8131 124.02528 1.81080 0.4011
Totals : 3.091581e4 531.54163
**#% End of Report %%
1260HPLC-DAD 5/28/2016 1ll:10:12 AM 5YSTEM Page 1 of 1
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