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1. General Information

Unless otherwise noted, all reagents and solvents were purchased from commercial
suppliers and used without further purification. NMR spectra were recorded on
Bruker ADVANCE 11 (400 MHz) spectrometers for tH NMR and *C NMR. CDCl;
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 (77.0 ppm) for 13C NMR. Optical rotation was determined using a
Perkin Elmer 343 polarimeter. HPLC analysis was conducted on an Agilent 1260
Series instrument. Column Chromatography was performed with silica gel Merck 60
(300-400 mesh). 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. General procedure for the synthesis of compound la-i ™2
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Preparation of I-b, ¢, ¢

To a round bottom flask equipped with a magnetic stir bar was charged
concentrated hydrochloric acid (38 mL) , HO (55 mL), and freshly distilled
arylamine (150 mmol )was added dropwise. The reaction mixture was then cooled to
0°C and a solution of sodium nitrite (10.6 g in 7 mL H20) was added dropwise and
keep the internal temperature did not exceed 5°C. After stirring at 0°C for 40 min,
17.04 gram fluoboric acid (40%) was added to the reaction mixture in 15 min. After
stirring at 0°C for 30 min, the reaction mixture was quiescent at that temperature for 2
h. The reaction mixture was then filtered, the filter cake was washed with 30 mL of
ethanol (95%) and anhydrous ether (30>2 mL). Then it was dried in vacuum oven to
give aromaticdiazonium tetrafluoroborate without further purification.
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To a round bottom flask equipped with a magnetic stir bar was charged anhydrous
sodium acetate (12.4 g), cuprous oxide (0.8 g), isopropenyl acetate (40 mL),
aromaticdiazonium tetrafluoroborate (54 mmol) was added slowly. The reaction
mixture was then warmed at 40-65 <C for 5-8 h. The precipitation was separated
through filter and the filter residue was washed with ethyl acetate thoroughly.
Combined the filtrate and washed with water and saturated sodium bicarbonate
solution. The organic layer was dried over NaSOg, filtered. Removing the solvent by
rotary evaporation, the crude material was purified by flash chromatography
(n-hexane : ethyl acetate 50:1) to afford the target product.

Preparation of I-a, d, e, f, h, i

In a typical reaction, an aryl carboxylic acid (0.05 mol, 1 equiv.) was dissolved in
Ac20 (0.25 mol, 25mL, 5 equiv.) at room temperature, and the solution was stirred
and purged with N2 for several minutes. The reaction was initiated by the addition of
1-Methylimidazole (0.025 mol, 0.5 equiv.), and the reaction was continuously purged
with a slow flow of N2 at room temperature until the starting material was completely
disappear (by TLC). After completion, water (10 mL) was added to the reaction flask
to hydrolyze Ac.O. The reaction mixture was extracted with ethyl acetate (3 X
20mL ) , and the extracts combined and washed with saturated Na,HCOs followed by
water , then dried over MgSO4 and filtered . Removing the solvent by rotary
evaporation gave the product mixture, then purified by flash chromatography
(n-hexane /ethyl acetate: 20:1-10:1) to give the desired products.

3. General procedure for the synthesis of compound Ila-m 34
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Preparation of Ila - j
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A mixture composed of the 1-aryl-2-propanone (1. 0 equiv.), 37% formaldehyde
solution (1.2 equiv.), piperidine (10 mol%), and AcOH (10 mol%) was heated in
anhydrous MeOH (1.4 M) at 60°C for 10 h. Upon completion, the reaction mixture
was cooled down to ambient temperature, and then diluted with water. The aqueous
layer was extracted several times with diethyl ether. The combined organic layers
were dried over anhydrous Na>SOs, filtered and concentrated under reduced pressure.
The crude residue was purified by flash chromatography on silica gel, using an
appropriate n-hexane/ ethyl acetate (20:1-10:1) mixture as eluent to give the pure
products II.

Preparation of I1-k-I

A mixture of phenylacetone (30 mmol), benzaldehyde (30 mmol) and piperidine
(0.8 mmol) in toluene (50 mL) was refluxed for 12 h using a Dean-Stark water
separator. Then the reaction mixture was concentrated in vacuo and the residue was
subjected to silica gel column chromatography (penatane /EtOAc, 20/1-10/1) to give
the desired product.

Preparation of 11-m

A mixture of aldehyde (30 mmol), cycloakanone (36 mmol), diethyl ether (30
mL), and 1N NaOH solution (30 mL) was stirred at room temperature for 72 h. After
reaction, the mixture was diluted with 50 mL of diethyl ether and the aqueous layer
was separated and extracted with ether (3°X20 mL). The combined ether solution was
washed to neutral with water and dried over Na>SOa, The solvent was evaporated and
the product was purified by silica gel column chromatography with petroleum/ ethyl
acetate to yield the desired product.

4. General procedure for the synthesis of compound 13°!

N | NH,OHHCI N | Ac,O N
id o ——
R | _ e} N82CO3 R { _— NOH Fe, AcOH R I = NHAc

] 1

Preparation of 1

A methanol solution of the o,B-unsaturated ketone (1.0 equiv.), hydroxylamine
hydrochloride (1.1 equiv.), and Na,COsz (1.2 equiv.) was stirred at ambient
temperature for 12 h. Then diluted with water. The resultant layer was extracted with
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diethyl ether several times. The combined organic layer was dried over anhydrous
Na>SOs, filtered and concentrated under reduced pressure. The crude residue was
purified by flash chromatography on silica gel (n-hexane/EtOAc = 5/1-2/1) to give
oxime as a white solid.

Acetic anhydride (3.0 equiv.) was added, in portions, to a solution of oxime (1.0
equiv.) obtained from first step in toluene (1.3 M) under a nitrogen atmosphere.
Acetic acid (3.0 equiv.) was then added, followed by Fe powder (2.0 equiv.). The
mixture was then heated to 70 <T overnight. The reaction was then cooled to room
temperature and filtered through celite to remove solid residues, which were then
washed with ethyl acetate. The combined filtrate was washed with brine. The organic
phase was separated, dried by Na,SOs and evaporated. The crude material was
purified by flash chromatography (n-hexane/ ethyl acetate 5:1-2:1) to afford the
product 1 as white solid.

©)H(NHAC

N-(3-phenylbuta-1,3-dien-2-yl)acetamide (1a)

White solid, 0.56g, 60% yield; *H NMR (400 MHz, CDCls) § 7.32-7.48 (m, 5H), 6.74
(brs, 1H), 5.93 (s, 1H), 5.44 (s, 1H), 5.34 (s, 1H) 4.96 (s, 1H), 2.02 (s, 3H); 3C NMR
(100 MHz, CDClz) 6 168.9, 147.4, 140.3, 138.4, 128.4, 128.3, 128.0, 114.9, 105.3,
24.5; ESI-HRMS Calculated for CioHisNNaO*® ([M+Na]*): 210.0889, found:
210.08894.

NHAc

N-(3-m-tolylbuta-1,3-dien-2-yl)acetamide (1b)

White solid, 0.52g, 51% vyield; *H NMR (400 MHz, CDCls) § 7.14-7.30 (m, 5H),
6.67 (brs, 1H), 5.96 (s, 1H), 5.43 (s, 1H), 5.35 (s, 1H) 4.96 (s, 1H), 2.38 (s, 3H), 2.03
(s, 3H); 3C NMR (100 MHz, CDCls) & 168.8, 147.5, 140.4, 138.2, 138.1, 129.1,
128.6, 128.3, 125.1, 114.8, 105.0, 24.6, 21.4; ESI-HRMS Calculated for C13H1sNO*
(IM+H]"): 202.1226, found: 202.12240.

/@)HTNHAC

N-(3-p-tolylbuta-1,3-dien-2-yl)acetamide (1c)

White solid, 0.72g, 71% yield; *H NMR (400 MHz, CDCl3) § 7.26-7.33 (m, 2H),
7.14-7.19 (m, 2H), 6.77 (brs, 1H), 5.93 (s, 1H), 5.40 (s, 1H), 5.34 (s, 1H) 4.96 (s, 1H),
2.38 (s, 3H), 2.02 (s, 3H); *C NMR (100 MHz, CDCls) § 168.9, 147.2, 140.5, 138.2,
135.4, 129.1, 127.8, 114.3, 104.9, 24.5, 21.2; ESI-HRMS Calculated for
Ci3H1sNNaO™ ([M+Na]*): 224.1046, found: 224.10461.
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N-(3-(4-methoxyphenyl)buta-1,3-dien-2-yl)acetamide (1d)

White solid , 0.49g, 45% yield; *H NMR (400 MHz, CDCl3) § 7.27-7.36 (m, 2H),
6.81-6.92 (m, 2H), 6.50 (brs, 1H), 5.94 (s, 1H), 5.34 (s, 1H), 5.28 (s, 1H), 4.95 (s, 1H),
3.82 (s, 3H), 2.01 (s, 3H); 3C NMR (101 MHz, CDCls) § 168.76, 159.73, 146.84,
140.54, 130.59, 129.18, 113.81, 113.61, 104.58, 55.33, 24.64; ESI-HRMS Calculated
for C13H1sNO2* ([M+H]*): 218.1176, found: 218.1175.

NHAc
F

N-(3-(4-fluorophenyl)buta-1,3-dien-2-yl)acetamide (1e)

White solid, 0.31g, 30% yield; *H NMR (400 MHz, CDCls) & 7.27-7.40 (m, 2H),
6..96-7.11 (m, 2H), 6.55 (brs, 1H), 5.90 (s, 1H), 5.40 (s, 1H), 5.30 (s, 1H), 4.91 (s,
1H), 2.03 (s, 3H); **C NMR (101 MHz, CDCls) & 168.71, 163.99, 161.52, 146.39,
140.13, 134.42, 129.77, 129.69, 115.48, 115.27, 114.78, 105.52, 24.58; ESI-HRMS
Calculated for C12H13eNO* ([M+H]"): 206.0976, found: 206.0975.

o NHAc
N-(3-(4-chlorophenyl)buta-1,3-dien-2-yl)acetamide (1f)

White solid, 0.40g, 35% yield; *H NMR (400 MHz, CDCls) § 7.28-7.35 (m, 5H), 6.55
(brs, 1H), 5.89 (s, 1H), 5.42 (s, 1H), 5.33 (s, 1H), 4.91 (s, 1H), 2.02 (s, 3H); 3C NMR
(101 MHz, CDCls) 6 168.71, 146.33, 139.95, 136.87, 134.23, 129.32, 128.64, 115.27,
105.71, 24.57; ESI-HRMS Calculated for C12H13CINO* ([M+H]"): 222.0680, found:
222.0679.

cl
@)H(NHAC

N-(3-(2-chlorophenyl)buta-1,3-dien-2-yl)acetamide (1g)

White solid, 0.50g, 42% yield; *H NMR (400 MHz, CDCl3) § 7.36-7.46 (m, 1H),
7.25-7.32 (m, 3H), 6.87 (brs, 1H), 5.80 (s, 1H), 5.59 (s, 1H), 5.21 (s, 1H) 4.66 (s, 1H),
2.15 (s, 3H); *C NMR (100 MHz, CDCl3) 6 168.9, 145.2, 138.6, 138.55, 133.2, 131.4,
129.6, 129.3, 126.7, 115.4, 106.8, 24.5; ESI-HRMS Calculated for C1oH12CINNaO™*
([M+Na]*): 244.0500, found: 244.04996.

NHAc
Br
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N-(3-(4-bromophenyl)buta-1,3-dien-2-yl)acetamide (1h)

White solid, 0.40g, 30% yield; *H NMR (400 MHz, CDCls) § 7.42-7.53 (m, 2H), 7.38
— 7.13 (m, 2H), 6.53 (brs, 1H), 5.90 (s, 1H), 5.44 (s, 1H), 5.35 (s, 1H), 4.92 (s, 1H),
2.03 (s, 3H); *°C NMR (101 MHz, CDCls) & 168.69, 146.39, 139.86, 137.34, 131.61,
129.64, 122.45, 115.32, 105.75, 24.58; ESI-HRMS Calculated for Ci2Hi3BrNO*
([M+H]"): 266.0175, found: 266.0175, 268.0152.

I T

N-(3-(naphthalen-2-yl)buta-1,3-dien-2-yl)acetamide (1i)

White solid, 0.45g, 38% yield; 'H NMR (400 MHz, CDCls) § 7.73-8.04 (m, 4H),
7.41-7.57 (m, 3H), 6.57 (brs, 1H), 6.02 (s, 1H), 5.53 (s, 1H), 5.49 (s, 1H), 5.01 (s, 1H),
2.00 (s, 3H); *°C NMR (101 MHz, CDCls) & 168.81, 147.42, 140.35, 135.61, 133.24,
133.16, 128.24, 128.10, 127.65, 127.19, 126.44, 125.76, 115.56, 105.08, 24.67;
ESI-HRMS Calculated for C16H1sNO™* ([M+H]"): 238.1226, found: 238.1225.

NHAc

N-(3-benzylbuta-1,3-dien-2-yl)acetamide (1j)

White solid, 0.48g, 48% yield; *H NMR (400 MHz, CDCls) § 7.27-7.36 (m, 2H),
7.16-7.25 (m, 3H), 6.52 (brs, 1H), 5.66 (s, 1H), 5.30 (s, 1H), 5.10 (s, 1H), 4.97 (s, 1H),
3.60 (s, 2H), 2.04 (s, 3H); **C NMR (101 MHz, CDCl3) § 168.68, 144.29, 139.29,
138.95, 128.78, 128.53, 126.45, 114.20, 104.96, 40.13, 24.49; ESI-HRMS Calculated
for C13H1sNO™ ([M+H]"): 202.1226, found : 202.1225.

Ph

NHAc
N-(3,4-diphenylbuta-1,3-dien-2-yl)acetamide (1k)
White solid, 0.39g, 30% yield; 'H NMR (400 MHz, CDCls) § 7.27-7.44 (m, 3H),
7.16-7.24 (m, 2H), 7.12 — 7.05 (m, 3H), .686-6.99 (m, 2H), 6.83 (s, 1H), 6.64 (brs,
1H), 5.83 (s, 1H), 4.92 (s, 1H), 2.04 (s, 3H); *C NMR (101 MHz, CDCls) § 168.75,
142.12, 139.75, 137.32, 136.26, 130.16, 129.66, 128.80, 128.04, 127.85, 127.28,
106.99, 24.51; ESI-HRMS Calculated for Ci1sHisNO™* ([M+H]"): 264.1383, found :
264.1381.
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N-(3-phenyl-4-(p-tolyl)buta-1,3-dien-2-yl)acetamide (1)

White solid, 0.40g, 26% yield; *H NMR (400 MHz, CDCls) § 7.27-7.41 (m, 3H),
7.15-7.24 (m, 2H), 6.88 —6.96 (m, 2H), 6.71-6.87 (m, 3H), 6.54 (brs, 1H), 5.82 (s, 1H),
4.90 (s, 1H), 2.25 (s, 3H), 2.05 (s, 3H); **C NMR (101 MHz, CDCl3) & 168.78, 142.14,
138.82, 137.54, 137.24, 133.32, 130.15, 129.58, 128.81, 127.93, 127.75, 106.75,
24.54, 21.20; ESI-HRMS Calculated for CigH2oNO* ([M+H]*): 278.1539, found :
278.1538.

NHAc

~ “Ph

(E)-N-(5-benzylidenecyclopent-1-en-1-yl)acetamide (1m)

Dark red solid, 0.38g, 36% yield; 'H NMR (400 MHz, CDClz) & 7.39-7.44 (m, 4H),
7.15-7.24 (m, 1H), 6.96 (brs, 1H), 6.73 (t, J = 2.7 Hz, 1H), 6.11 (s, 1H), 2.93 — 2.79
(m, 2H), 2.58-2.66 (m, 2H), 2.21 (s, 3H); °C NMR (101 MHz, CDCls) & 168.40,
143.42, 137.51, 136.33, 128.49, 128.19, 126.32, 123.56, 114.30, 29.64, 28.60, 24.41,;
ESI-HRMS Calculated for C14H1sNO* ([M+H]"): 214.1226, found : 214.1226.

5. General Procedure for Asymmetric Hydrogenation of compound 1

R2 R2
| [Rh(COD)DuanPhos]BF, |
R NF"R3 R’ R3
NHAG H, (1 atm), MeOH, rt NHAG
1 2

A stock solution was made by mixing [Rh(cod):]BF4 with (Sc,Rp)-Duanphos in a
1:1.1 molar ratio in CH.CIl, at room temperature for 30 min in a nitrogen-filled
glovebox. An aliquot of the catalyst solution (0.5mL, 0.0005 mmol) was transferred
by syringe into the vials charged with different substrates (0.05 mmol for each) in
anhydrous MeOH (0.5 mL). The vials were subsequently transferred into an autoclave
into which hydrogen gas was charged. The reaction was then stirred under H2 (1 atm)
at room temperature for 6 h. The hydrogen gas was released slowly and carefully. The
solution was concentrated and passed through a short column of silica gel (eluent:
EtOAC) to yield the desired products. The ee values of compounds 2 were determined
by HPLC analysis on a chiral stationary phase.
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NHAc

(S)-N-(3-phenylbut-3-en-2-yl)acetamide (2a)

White solid, 9.3 mg, 97% vyield, 95% ee; [a]p®® = -26.0 (c = 0.5, CHClL); The
enantiomeric excess was determined by HPLC on Chiralpak OD-H column, hexane:
isopropanol = 97: 3; flow rate = 1.0 mL/min; UV detection at 220 nm; tr = 16.8 min
(major), 21.6 min (minor). 'H NMR (400 MHz, CDCl3) 8 = 7.38-7.46 (m, 2H),
7.29-7.38 (m, 3H), 5.67 (br, 1H), 5.35 (s, 1H), 5.24 (s, 1H), 5.03-5.19 (m, 1H), 1.96 (s,
3H), 1.33 (d, J = 6.4 Hz, 3H); *C NMR (100 MHz, CDCls) & = 169.2, 150.5, 139.9,
128.4, 127.8, 126.6, 112.2, 47.5, 23.4, 20.3. ESI-HRMS Calculated for C12HisNNaO™*
([M+Na]™): 212.1046, found: 212.10463.

NHAc

(S)-N-(3-m-tolylbut-3-en-2-yl)acetamide (2b)

Yellow oil, 9.6 mg, 94% yield, 95% ee; [a]p?®® = -21.0 (¢ = 0.4, CH:Cl); The
enantiomeric excess was determined by HPLC on Chiralpak OJ-H column, hexane:
isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 254 nm; tr = 11.7 min
(minor), 13.7 min (major). 'H NMR (400 MHz, CDCls) § = 7.18-7.27 (m, 3H),
7.09-7.16 (m, 1H), 5.60 (br, 1H), 5.32 (s, 1H), 5.21 (s, 1H), 5.02-5.16 (m, 1H), 2.37 (s,
3H), 1.97 (s, 3H), 1.33 (d, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCls) & = 169.2,
150.7, 139.9, 137.9, 1285, 128.3, 127.4, 123.8, 111.9, 47.6, 23.4, 21.5, 20.4.
ESI-HRMS Calculated for C13H17NNaO* ([M+Na]*): 226.1202, found: 226.12024.

/@)%NHAC

(S)-N-(3-p-tolylbut-3-en-2-yl)acetamide (2c)

White solid, 9.5 mg, 93% yield, 94% ee; [a]o® = -22.7 (¢ = 0.4, CHCL); The
enantiomeric excess was determined by HPLC on Chiralpak OJ-H column, hexane:
isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 254 nm; tr = 13.5 min
(minor), 15.7 min (major). H NMR (400 MHz, CDCls) &= 7.29-7.36 (m, 2H),
7.13-7.18 (m, 2H), 5.61 (br, 1H), 5.33 (s, 1H), 5.20 (s, 1H), 5.04-5.17 (m, 1H), 2.36 (s,
3H), 1.96 (s, 3H), 1.33 (d, J = 6.8 Hz, 3H); C NMR (100 MHz, CDCl3) § = 169.2,
150.5, 137.6, 136.9, 129.1, 126.5, 111.5, 47.4, 23.4, 21.1, 20.3. ESI-HRMS
Calculated for C13H17NNaO™* ([M+Na]*): 226.1202, found: 226.12044.

NHA
MGOQJY C
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(R)-N-(3-(4-methoxyphenyl)but-3-en-2-yl)acetamide (2d)

White solid, 10.5 mg, 95% vyield, 91% ee; [a]p?®= + 25.3 (¢ = 1.0, CHCIs); The
enantiomeric excess was determined by HPLC on Chiralpak OD-H column, hexane:
isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 254 nm; tr = 19.9 min
(major), 29.7 min (minor); *H NMR (400 MHz, CDCls) § 7.41 — 7.30 (m, 2H), 6.99 —
6.72 (m, 2H), 5.56 (br s, 1H), 5.27 (s, 1H), 5.14 (s, 1H), 5.01-5.11 (m, 1H), 3.80 (s,
3H), 1.93 (s, 3H), 1.31 (d, J = 6.8 Hz, 3H); 3C NMR (101 MHz, CDCls) & 169.17,
159.29, 149.66, 132.18, 127.70, 113.72, 110.83, 55.28, 47.27, 23.45, 20.28;
ESI-HRMS Calculated for C13H1sNO2* ([M+H]"): 220.1332, found : 220.1330.

NHAc
F

(R)-N-(3-(4-fluorophenyl)but-3-en-2-yl)acetamide (2e)

White solid, 10.0 mg, 96% yield, 86% ee; [a]p® = +21.9 (¢ = 1.0, CHCL); The
enantiomeric excess was determined by HPLC on Chiralpak OD-H column, hexane:
isopropanol = 95: 5; flow rate = 0.5 mL/min; UV detection at 220 nm; tr = 22.4 min
(major), 26.4 min (minor); *H NMR (400 MHz, CDCls) § 7.45 — 7.30 (m, 2H), 7.07 —
6.94 (m, 2H), 5.56 (brs, 1H), 5.28 (s, 1H), 5.20 (s, 1H), 5.00-5.11 (m, 1H), 1.94 (s,
3H), 1.30 (d, J = 6.8 Hz, 3H); 1*C NMR (101 MHz, CDCl3) § 169.18, 163.69, 161.24,
149.55, 135.96, 135.92, 128.33, 128.25, 115.35, 115.14, 112.20, 47.42, 23.40, 20.24;
ESI-HRMS Calculated for C12H1sFNO™ ([M+H]*): 208.1132, found : 208.1131.

C|/©)}\IA\I?AC

(R)-N-(3-(4-chlorophenyl)but-3-en-2-yl)acetamide (2f)

White solid, 10.9 mg, 97% yield, 97% ee; [0]o?= +18.4 (¢ = 1.0, CHCl); The
enantiomeric excess was determined by HPLC on Chiralpak OD-H column, hexane:
isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tr = 23.9 min
(major), 28.2 min (minor); *H NMR (400 MHz, CDCls) § 7.36 — 7.31 (m, 2H), 7.31 —
7.27 (m, 2H), 5.52 (brs, 1H), 5.31 (s, 1H), 5.23 (s, 1H), 5.00-5.10 (m, 1H), 1.94 (s,
3H), 1.30 (d, J = 6.8 Hz, 3H); 3C NMR (101 MHz, CDCls) & 169.18, 149.46, 138.34,
133.64, 128.55, 127.97, 112.68, 47.25, 23.40, 20.22; ESI-HRMS Calculated for
C12H1sCINO* ([M+H]"): 224.0837, found : 224.0836.

cl
@)‘\rNHAC

(S)-N-(3-(2-chlorophenyl)but-3-en-2-yl)acetamide (29)
Yellow oil, 11.0 mg, 98% ee; [a]o?® = -20.5 (¢ = 0.4, CH:CL); The enantiomeric
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excess was determined by HPLC on Chiralpak OJ-H column, hexane: isopropanol =
99: 1; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 42.7 min (major), 48.4
min (minor). *H NMR (400 MHz, CDCls) § = 7.38-7.42 (m, 1H), 7.21-7.27 (m, 3H),
5.60 (br, 1H), 5.45 (s, 1H), 5.12 (s, 1H), 4.87-5.02 (m, 1H), 1.96 (s, 3H), 1.29 (d, J =
6.8 Hz, 3H); *C NMR (100 MHz, CDCls) & = 159.1, 148.3, 139.7, 132.6, 130.5,
129.6, 128.7, 126.5, 1155, 49.3, 23.4, 19.8. ESI-HRMS Calculated for
C12H14CINNaO* ([M+Na]*): 246.0656, found 246.06561.

NHAc
Br

(R)-N-(3-(4-bromophenyl)but-3-en-2-yl)acetamide (2h)

White solid, 13.4 mg, 99% vyield, 90% ee; [0]p?® = +11.3 (c=1.0, CHCIs); The
enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 95: 5; flow rate = 0.5 mL/min; UV detection at 220 nm; tr = 30.5 min
(major), 35.9 min (minor); H NMR (400 MHz, CDCl3) & 7.59 — 7.38 (m, 2H), 7.33 —
7.17 (m, 2H), 5.48 (brs, 1H), 5.33 (s, 1H), 5.24 (s, 1H), 5.01-5.11 (m, 1H), 1.95 (s,
3H), 1.31 (d, J = 6.8 Hz, 3H); 1*C NMR (101 MHz, CDCls) & 169.15, 149.51, 138.80,
131.51, 128.32, 121.84, 112.75, 76.74, 47.20, 23.42, 20.22; ESI-HRMS Calculated
for C12H1sBrNO™ ([M+H]"): 268.0332, found : 268.0332, 270.0332.

I Y

(R)-N-(3-(naphthalen-2-yl)but-3-en-2-yl)acetamide (2i)

White solid, 10.4 mg, 86% vyield, 84% ee; [a]p®® = -0.9 (¢ = 1.0, CHCIls); The
enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 95: 5; flow rate = 0.5 mL/min; UV detection at 220 nm; tr = 32.1 min
(major), 35.8 min (minor); *H NMR (400 MHz, CDClz) § 7.91 — 7.72 (m, 4H),
7.52-7.58 (m, 1H), 7.43-7.50 (m, 2H), 5.54 (br s, 1H), 5.47 (s, 1H), 5.32 (s, 1H),
5.20-5.29 (m, 1H), 1.95 (s, 3H), 1.37 (d, J = 6.7 Hz, 3H); 3C NMR (101 MHz, CDCls)
d 169.18, 150.42, 137.20, 133.28, 132.93, 128.26, 127.98, 127.55, 126.25, 126.07,
125.45, 124.98, 112.66, 47.48, 23.48, 20.43; ESI-HRMS Calculated for CisH1sNO*
(IM+H]"): 240.1383, found : 240.1381.

(R)-N-(3-benzylbut-3-en-2-yl)acetamide (2j)

White solid, 10.0 mg, 98%yield, 96% ee; [a]o®® = +53.6 (¢ = 0.5, CHCls); The
enantiomeric excess was determined by HPLC on Chiralpak OJ-H column, hexane:
isopropanol = 95: 5; flow rate = 0.5 mL/min; UV detection at 220 nm; tr = 33.8 min
(major), 41.0 min (minor); *H NMR (400 MHz, CDCls) § 7.37 — 7.24 (m, 2H), 7.24 —

S11



7.14 (m, 3H), 5.25 (brs, 1H), 5.07 (s, 1H), 4.84 (s, 1H), 4.66 — 4.45 (m, 1H), 3.39 (s,
2H), 1.85 (s, 3H), 1.24 (d, J = 6.9 Hz, 3H); 13C NMR (101 MHz, CDCls) § 169.09,
149.67, 139.21, 129.00, 128.47, 126.33, 112.30, 48.53, 40.76, 23.41, 19.88;
ESI-HRMS Calculated for C13H1sNO* ([M+H]"): 204.1383, found : 204.1382.

Ph

NHAc

(R)-N-(3,4-diphenylbut-3-en-2-yl)acetamide (2k)

White solid, 13.0 mg, 98% yield, 97% ee; [a]o®® = +17.3 (c=1.0, CHCls); The
enantiomeric excess was determined by HPLC on Chiralpak OD-H column, hexane:
isopropanol = 90: 10; flow rate = 1.0 mL/min; UV detection at 254 nm; tr = 19.1 min
(major), 7.8 min (minor); *H NMR (400 MHz, CDCls) § 7.27 — 7.44 (m, 3H),
7.14-7.20 (m, 2H), 6.95 —7.12 (m, 3H), 6.93 — 6.75 (m, 2H), 6.57 (s, 1H), 5.47 (d, J =
8.2 Hz, 1H), 5.03 — 4.73 (m, 1H), 1.96 (s, 3H), 1.31 (d, J = 6.9 Hz, 3H). 1°C NMR
(101 MHz, CDClz) 6 169.00, 143.24, 138.54, 136.40, 129.25, 129.17, 128.79, 127.88,
127.48, 126.77, 126.74, 51.89, 23.53, 20.60 ESI-HRMS Calculated for CigH2NO™*
([M+H]"): 266.1539, found : 266.1537.

Ph

Ph

NHAc
(R)-N-(3-phenyl-4-(p-tolyl)but-3-en-2-yl)acetamide (2I)
White solid, 13.8 mg, 99% vyield, 97% ee; [a]o?®® = +92.6 (¢ = 1.0, CHCIl3); The
enantiomeric excess was determined by HPLC on Chiralpak OD-H column, hexane:
isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 254 nm; tr = 13.7 min
(major), 19.9 min (minor); *H NMR (400 MHz, CDCls) & 7.29-7.41 (m, 3H), 7.23 —
7.06 (m, 2H), 6.83-6.90 (m, 2H), 6.71-6.81 (m, 2H), 6.54 (s, 1H), 5.48 (d, J = 8.2 Hz,
1H), 4.86-5.00 (m, 1H), 2.22 (s, 3H), 1.95 (s, 3H), 1.30 (d, J = 6.9 Hz, 3H); *C NMR
(101 MHz, CDCls) & 168.98, 142.24, 138.75, 136.52, 133.49, 129.29, 129.06, 128.79,
128.63, 127.39, 126.72, 51.89, 23.54, 21.12, 20.63; ESI-HRMS Calculated for
C19H22NO™ ([M+H]™): 280.1696, found : 280.1696.

NHAc

—

Ph
(R)-N-(2-benzylidenecyclopentyl)acetamide (2m)
White solid, 10.1 mg, 94% yield, 84% ee; [a]o?®® = +53.6 (c=0.5, CHCl3); The
enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tr = 18.4 min
(major), 22.0 min (minor); *H NMR (400 MHz, CDCls) § 7.39 — 7.16 (m, 5H), 6.37 (s,
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1H), 5.54 (brs, 1H), 4.83-4.93 (m, 1H), 2.78 — 2.56 (m, 2H), 2.25 — 2.14 (m, 1H), 2.07
(s, 3H), 1.93 — 1.81 (m, 1H), 1.76 — 1.61 (m, 1H), 1.48 — 1.36 (m, 1H); *C NMR (101
MHz, CDCl3) 6 169.87, 145.21, 137.63, 128.36, 128.26, 126.56, 122.71, 55.40, 33.62,
30.41, 23.64, 23.25; ESI-HRMS Calculated for Ci14H1sNO* ([M+H]"): 216.1383,
found : 216.1382.

6. Procedure for the synthesis of compound 3d and hydrogenation of

1d and 11 with low catalyst loading

S/C =100/1
Rh(COD),BF,4 (1 mol %)
(Rc, Sp)-DuanPhos -

-

H, (50 atm), rt, 24 h /@/\‘/ 95% vyield
4:1dr
MeO NHAc MeOH MeO NHACc

1d 3d

A stock solution was made by mixing [Rh(cod):]BF4 with (Rc,Sp)-Duanphos in a
1:1.1 molar ratio in CH.Cl, at room temperature for 30 min in a nitrogen-filled
glovebox. An aliquot of the catalyst solution (0.5mL, 0.0005 mmol) was transferred
by syringe into the vials charged with different substrates (0.05 mmol for each) in
anhydrous MeOH (0.5 mL). The vials were subsequently transferred into an autoclave
into which hydrogen gas was charged. The reaction was then stirred under Hz (50 atm)
at room temperature for 24 h. The hydrogen gas was released slowly and carefully.
The solution was concentrated and passed through a short column of silica gel (eluent:
EtOAc) to yield the desired products. The dr value of the resulting product was
determined by *H NMR. *H NMR (400 MHz, CDCl3) § 7.20 — 7.04 (m, 2H), 6.94 —
6.76 (m,2H), 5.27 — 4.97 (m, 1H), 4.42 — 4.06 (m, 1H), 3.83 (s, 3H), 3.00 — 2.51 (m,
1H), 1.91 (s, 3H), 1.29 (d, J = 7.0 Hz, 3H), 1.10 (d, J = 6.7 Hz, 3H). 1*C NMR (101
MHz, CDClz) & 169.34, 158.24, 134.79, 129.05, 128.81, 113.75, 55.26, 49.60, 43.67,
23.56, 18.88, 17.66.

S/C =100/1
Rh(COD),BF,4 (1 mol %)
(Rc, Sp)-DuanPhos

H, (1 atm), rt, 5h

NHA NHA
MeO c MeOH MeO ¢
1d 2d
97% vyield
0.65 g (3 mmol) 91°/Z ge

A stock solution was made by mixing [Rh(cod)2]BF4 with (Rc,Sp)-Duanphos in
a 1:1.1 molar ratio in CH>Cl> at room temperature for 30 min in a nitrogen-filled

S13



glovebox. An aliquot of the catalyst solution (0.03 mmol, 1 mol %) was transferred by
syringe into the vials charged with 1d (0.65g, 3 mmol) in anhydrous MeOH (3 mL).
The vials were subsequently transferred into an autoclave into which hydrogen gas
was charged. The reaction was then stirred under Hz (1 atm) at room temperature for 5
h. The hydrogen gas was released slowly and carefully. The solution was concentrated
and passed through a short column of silica gel (eluent: EtOAC) to yield the desired
products 2d as a white solid.

S/C =1000/1
Rh(COD),BF4 (0.1 mol %)
(Rc, Sp)-DuanPhos

Ph H, (15 atm), 30 °C, 24 h Ph
NHAc MeOH NHAc
11 2]
99% yield
97% ee

A stock solution was made by mixing [Rh(cod)2]BFs with (Rc,Sp)-Duanphos in
a 1:1.1 molar ratio in CH2Cl> at room temperature for 30 min in a nitrogen-filled
glovebox. An aliquot of the catalyst solution (0.0001 mmol, 0.1 mol %) was
transferred by syringe into the vials charged with 1l (0.1 mmol) in anhydrous MeOH
(1 mL). The vials were subsequently transferred into an autoclave into which
hydrogen gas was charged. The reaction was then stirred under H, (15 atm) at room
temperature for 24 h. The hydrogen gas was released slowly and carefully. The
solution was concentrated and passed through a short column of silica gel (eluent:
EtOAC) to yield the desired products 2l as a white solid without no loss of yield and
ee.
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8. NMR spectra of 1 and 2, HPLC spectra of 2
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1d-'H NMR and **C NMR
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1f-'H NMR and *C NMR
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1h-'H NMR and ¥*C NMR
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2a-'H NMR and *C NMR
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2¢ - 'H NMR and C NMR
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2d - 'H NMR and ¥*C NMR
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2e - 'TH NMR and C NMR
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2f - 'H NMR and *C NMR

6T
_,m._.v.

L

MHAL

s

=00e

~G6'C

=E0')
=00}
a0k
~oo'k

002
A.ac.m

30

335

40

45

e
i

(A

f1 (ppa)

2Z0i~
0rez—

STV

BAZLL—

1612
A
FOEE L
FE'BE L

¥ 6¥ l—

BLGI—

MHAC

cl

=10

T
0

T
100

110

T T
17l 160

T
180

T
130

f1 (ppm)

S34



29 - 'H NMR and *C NMR
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2h - 'H NMR and ¥*C NMR
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2i - '"H NMR and *C NMR
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2j - '"H NMR and *C NMR
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2k - 'H NMR and ¥*C NMR
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2l - 'H NMR and *C NMR
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2m - 'H NMR and *C NMR
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3d - 'H NMR and *C NMR
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2a- HPLC

Data File E:\DATA\UQL\WQL-2-69-C\DAD-0DH-97-3-WQL-2Z-68-C Z013-05-14 16-26-27,043-0Z01.D
Sample Name: WQL-2-54-1

hecg. Operator : SYSTEM Seqg. Line : 2
Aog, Instrument : 1Z260HPLC-DAD Location @ Wial 43
Injection Date : 5/14/2013 4:38:25 FM Inj : 1

Inj Wolume : 5.000 nl

Acg. Method ¢ ErADATAANWOLAWOL-2-69-CA\DAD-0DH-97-3-T0L-2-658-C 2013-05-14 16-26-274DaD-

0DH-95-5-1ML-40MIN(1-6).1

Last changed P 5/14/2013 4:26:27 PH by 3VITEM
Analysis Method @ E:\DATANWQLAWQL-E-69-ChDAD-0DH-97-3-W0L-2-658-C 2013-05-14 16-26-27%DAD-

0DH-95-5-1HML-40MIN(1-6).M (Jecquence Method)

Last changed P 472972015 3:09:38 PM by 3VITEM

[modified after loading)

Additional Info : Peak(s) mamally integrated

LADA F, SigE210,9 Ref=off (ESDATAWMD . QL-2- 323 C'DAD-ODH-87 -3 WAL 2-582-C 2093-05-14 1626 20042-0201.00
mal ] ]
400 4 5
b
350 H
e e
-~ "“H!/ T
300 4 “
e NHAC
280
200 4
1580+
100
ﬂj -
0 T
T T T T T
16 18 20 22 24 min
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Lilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs=
Sigmnal l: DADL F, Sig=2z10,4 Ref=off
Peak FetTime Type Width Area Height Area
# [min] [wmin] [wald*s] [walr] %
=== el | === | === |=======- |
1 16.862 VB 0.5145 1.43275e4d 425.00723 49,1943
2 21.347 BB 0.6222 1.47972Zed 362.55991  50.8057
Totals Z.91250e4 790.56714
**% End of Report *+%%
1260HPLC-VUD 4/29/2015 3:09:48 PM SYSTEM Page 1 of 1

S43



Lata File E:Z\DATAVUOQL\WQL-2-69-CA\DAD-0DH-97-3-WQL-2-68-C 2013-05-14 16-26-27,047-0501.D
Sample Name: WQL-2-59-7

Leg. Operator SYSTEM Seqg. Line : 5
Leg., Instrument : 1Z60HPLC-DAD Location : Wial 47
Injection Date @ 571472013 6:41:17 PH Inj : 1
Inj ¥olume : 5.000 pl
Acg., Method : ENDATANWQLAWAL-2-68-CADAD-0DH-97-3-W0L-2-65-C 2013-05-14 16-26-274DAD-
ODH-95-5-1ML-40MIN(1-6).0
Last changed T 541472015 4:26:27 PM by STATEM

Analwysis Method : E:\DATANWQLAWOAL-Z2-69-CA\DAD-0DH-97-3-WQL-2-68-C 2013-05-14 16-26-274DAD-
ODH-95-5-1ML-40MIN{1-6).M (Sequence Method)

Lazt changed t 472972015 2:46:35 PM by STATEM
[modified after loading)

Additional Info : Peak(3) manually integrated

DADTF, SiE210,4 Ref=off (EXDATAWD., QL2523 C\DAD-ODH-S7-2- W0 L-2-32-C 2013-05-14 16-26-21047-0501.00
mal by =
@?
i
400 -
300 1 =
NHAc
200
100 k.
T @§?
i
0 T
T T T T T T
14 16 12 i 22 29
Area Percent Report
Jorted By H 3ignal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] F, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [mdlT*=] [Tl ] %
el | —===1l-===-=- |-—=—-=—— |--=—-=-- |-====—-= |
1l 1l6.845 FH 0.5580 1.60506e4d 479,42480 97,7620
2 Zl.6l4 MM 0.6807 367,.44070 G.99603 2. 2380
Totals : 1.64180e4 458, 42083
**% End of Report *+%
1Z60HPLC-VUWD 4729 /2015 2:45:27 PM S5YSTEM Page 1 of 1

S44



2b—HPLC

Data File E:\DATA\WQL\WQL-2-78-4\VWD-0JH--95-5-WQL-2-75-4 2Z013-06-14 21-02-414023-0401.D
Sample Name: WQL-2-74-3

hecg. Operator : SYSTEM Seqg. Line : 4
Aog, Instrument : 1Z260HPLC-VUD Location @ Wial 23
Injection Date @ 671472013 10:35:40 PH Inj : 1
Inj Wolume : 5.000 nl
Leog, Method t E:ADATANWOLAWOL-2-78-20VTD-0JH--25-5-T0L-2-75-4 2013-06-14 21-02-414VIID-
0JH-95-5-1ML-254NM-40MIN(1-2).1
Last changed T 6/14/2013 9:02:42 PM by SYSTEM

Analysis Method @ E:\DATANWOLAWOQL-2-78-2%VID-0JH--55-5-WQ1L-2-78-4 2013-06-14 21-02-41%ViID-
O0JH-95-5-1HML-254NM-40MIN(1-2).1 (Jequence Method)

Last changed : 472972015 3:43:42 PM by SVSETEM
[modified after loading)

Additional Info : Peak(s) mamally integrated

WD AW avelengthe 254 nm (EADATANY D, L-2- 75 A0 D-0UH --25-5- W0 L 22784 201 220514 24-02-41'022-0401 .0
mal b
160 1 E )
b |
1404 MH"I/ ""‘\-\%‘,‘ /’L“ —
1= L NHAG
100
aj -
&0
a0 4
4
o
‘1ID 1|1 ‘1|2 ‘1|3 ‘1!4 ‘1|5 ‘1IB ‘1IT-'
Area Percent Report
Sorted By H Simmal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Signal 1l: VWDl 4, Wawelength=254 nm
FPeak RetTime Type Width Area Height ALrea
# [min] [min] [wdll*s=] [mall] %
Bl bt e | === | === |======-- |
1 11.53% BV 0.3371 3901.96606 179,.13626 51,3904
2 13.677 VE 0.3849 3617.66992 143.12555 43,1096
Totals : 751963599 322.261584
**% End of Report *+%%
1Z60HPLC-VWID 4/29 /2015 3:46:29 PM S5YSTEM Page 1 of 1
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Data File E:\DATANWOLAWOL-Z2-78-A%VWD-0JH--95-5-WQL-2-78-4 2013-06-14 21-02-41%024-0501.1
Sample Name: WQL-2-75-6

Acg. Operator S3YLTEM Seq. Line : 5
Acg. Instrument : 1260HPLC-VUWD Location : WVial 24
Injection Date @ &/14/72013 1ll:16:25 PHM Inj : 1
Inj Wolume : 5.000 pl
Acg. Method : E:ZDATA\WOLANWOL-2-78-AYVWD-0JH--95-5-W0L-2-78-4 Z013-06-14 21-02-41%VUD-
0JH-95-5-1ML-254NM-40MIN(1-2). 1
Last changed : 671472013 9:02:42 PM by SYSTEM

Analysis Method : E:\DATAVWOLAYWOL-2-78-AYVWD-0TH--95-5-WQL-2-75-4 2013-06-14 Z1-0Z-414WiWD-
O0JH-95-5-1ML-254NM-40MIN{1-2).M (Sequence Method)

Last changed r 472942015 3:43:42 PM by 3VSTEM
jmodified after loading)

Additional Info : Peakis) mamually integrated

WD AW avelen gthe25d nm (EADATAD QL L2 72 A0 D- O --25-5- a0 L 247 28 20 30614 24902 -1 10240501 .00
méll 5 &
120
100
a0
NHAc
m -
g
20 _ @é\
g &
u
T T T T T T T T
10 11 12 12 iE] 15 16 17
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal l1: VDLl &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [wdT*=] [ mdTr] %
e e i |--==1------- |======— | === |-====—-=
1 1ll.661 MM 0.4038 73.86974 F.048592 2.3957
2 13,697 MM 0.4052 3009, 54663 123.80196 97,6043

Totals : 3083.41637 126.85088

**% End of Beport **%

1Z60HFLC-YWD 4/29/2015 3:44:40 FM 3T3TEM Page 1 of 1

2c- HPLC
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Data File E:\DATA\WQL\WQL-2-78-4\VWD-0JH--95-5-WQL-2-75-4 2013-06-14 21-02-414025-0601.D
Sample Name: WQL-2-78-4

hecg. Operator : SYSTEM Seqg. Line : &
Aog, Instrument : 1Z260HPLC-VUD Location @ Wial 25
Injection Date @ 671472013 11:57:13 PH Inj : 1
Inj Wolume : 5.000 nl
Leog, Method t E:ADATANWOLAWOL-2-78-20VTD-0JH--25-5-T0L-2-75-4 2013-06-14 21-02-414VIID-
0JH-95-5-1ML-254NM-40MIN(1-2).1
Last changed T 6/14/2013 9:02:42 PM by SYSTEM

Analysis Method @ E:\DATANWOLAWOQL-2-78-2%VID-0JH--55-5-WQ1L-2-78-4 2013-06-14 21-02-41%ViID-
O0JH-95-5-1HML-254NM-40MIN(1-2).1 (Jequence Method)

Last changed : 472972015 3:50:38 PM by SVSETEM
[modified after loading)

Additional Info : Peak(s) mamally integrated

WD AW avelengthe 254 nm (EADATANY D, L-2- 75 A0 D-0UH --25-5- W0 L 22784 201 220514 24-02-41'025-0601 .0
mal
&
[
(v}
a0 =
e M e
&0 "- I
A~ NHAc
a0 4
=
—
0 — T T
0 ‘1|2 ‘1:4 ‘1IB ‘1;3 2ID
Sorted By H Simmal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Signal 1l: VWDl 4, Wawelength=254 nm
FPeak RetTime Type Width Area Height ALrea
# [min] [min] [wdll*s=] [mall] %
Bl bt e | === | === |======-- |
1l 13.443 EE 0.35%66 2116.04980 91.23906 43,1864
2 15.724 EE 0.4393 2275.33154 77.78905 51,8136
Totals : 4391, 35135 169.025811
**% End of Report *+%%
1Z60HPLC-VWID 4729 /2015 3:52:35 PM SYSTEM Page 1 of 1
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Data File E:\DATAVUTQLAWQL-2-78-&5VUD-0JH--95-5-WQL-2-78-4 2013-06-14 Z1-02-41%026-0701.D

Sample Name: WQL-2-75-7

Acg. Operator S3YLTEM Seq. Line : 7
Acg. Instrument : 1260HPLC-VUWD Location : Vial 24
Injection Date 61572013 12:37: 57 AM Inj : 1

Inj Volume L.000 pl

Acg. Method
O0JH-95-5-1ML-254NM-40MIN(1-2) .1

Lazst changed 671472013 2:02:42 PH by 3VITEM

: ErANDATANIQLAIQL-2-78-AYVIID-0JH--95-5-WNL-2-78-4 2013-06-14 Z1-0Z2-41%WViD-

Analysiz Method @ E:WDATAAVTQLATWOL-Z2-78-ANVWD-0JH--95-5-WQL-2-T78-4 Z013-06-14 Z1-02-414WWIL-

O0JH-95-5-1ML-254NM-40MIN{1-2).M (Sequence Method)
4/29/2015 3:50:38 MM by SVSTEM

jmodified after loading)

Additional Info : Peakis) mamually integrated

Last changed

WD AW avelen gthe25d nm (EADATAR QL L2 72 A0 D- OuJH --205-5- a0 L 247 28 20 30614 24902 -1 025070100
méll 8 b
120
100
w0 :
NHAc
&0
g
2 2
L=}
5]
D T -—
T T T T T
0 12 14 16 18 =20 min
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal l1: VDLl &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [wdT*=] [ mdTr] %
e e i |--==1------- |======— | === |-====—-=
1l 13.516 EBE 0.3529 1159,95254 5.z24414 3.1526
2 15,692 MM 0.4668 3654,94257 131.57304 96,3474

Totals : 3804.389541  136.81718

**% End of Beport **%

1Z60HFLC-YWD 4729 /2015 3:50:43 FM 3T3TEM

2d - HPLC

S48
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Data File E:ZDATAVLXXNG-COOMESL¥X-2-1503 2015-12-24 05-30-00%021-1701.D
Sample Name: gwc-wai

Acg., Operator SYSTEM Seq. Line @ 17
Acg., Instrument : 1ZG0HPLC-DAD Location : Wial 21
Injection Date @ 12/24/2015 5:53:22 PH Inj : 1
Inj Wolumwe : 1.000 pl
Aog., Method : E:ZDATANLXKVE-COOME,\ LXX-2-1508 2015-12-24 08-30-00N\DAD-0OD(1-6)-95-5-1.
OML-ALL-40MIN.M
Last changed : 1272472015 12:26:54 PM by 5YSTEHM

Analyszis Method : E:\DATAWLXXANG-COOMENLXX-2-150% 2015-12-24 08-30-00%\DAD-0D(1-6)-95-5-1.
OML-ALL-40MIN.M (Sequence Method)

Last changed r 2/23/2016 9:31:52 PM by SYSTEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DADT B, Sig=2533 RefFoff (EADATALSAE COD MBI Z 1508 2015-12-24 U 30 00021 1701.0)
mall ]
QA
NHAc
MeO
4
=
g
o0 4
bt
10
0 : T
T T T T T T T T
16 13 0 b} iz} 5 28 0 2

Sorted By : Signal
Multiplier : 1.0000
Dilution H 1.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Signal l: DADL B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [win] [min] [wald*s] [ il ] %
el [ e |—==—=—=—- |--=—-=-- |-====—-=
1l 20.557 BB 0.7262 1122.28625 22.64534 49,9401

Z £9.855 BE 0.5046 1124,95010 17.53318 50.0599

Totals : 2247, 26636 40.17852

%% End of Report *+%

1Z60HFPLC-DAD 2/23/2016 9:31:59 FPM 3YITEM Page 1 of 1
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Data File E:\DATANLXX\G6-COOMEY,LXX-2-150% 2015-12-24 08-30-00h032-3401.D

Sample Name: gwo-16-1-

2

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last changed
Analysis Method

Last changed

Additional Info

S3YSTEM Seq. Line : 34
1 Z60HPLC-DAD Location : Vial 32
12/25/2015 3:31:46 AM Inj : 1

Inj ¥olume : 5.000 pl

¢ EADATANLXXANG-COOMENLXX-2-1508 2015-12-24 06-30-00WDAD-0DH-95-5-1HL-220-

204NM-40MIN(1-2) .M

12/24/2015 7:53:30 PM by 3V3ITEN

E:ZDATAVLKXY6-COOME, LXX-2-150% 2015-12-24 05-30-00NDAD-0DH-95-5-1ML-220-
Z54NM-40MIN(1-2) .M (Sequence Method)

272372016 9:34:57 PM by SVSTEM

(modified after loading)

Peak (3] manually integrated

DAD1 H, SiFE254.4 Ref=off { EDAATALLONS COOMEL G 2215805 2015 12 24 05 30:000I32-34901.00
mal o)
o
@
<1000
3460 1
200
NHAc
MeO
250 1
200
150 ]
100
= £
&
ul T
T T T T T T T T
(o] 12 o jerd 24 i} ] 20 o) min
Area Percent Report
Sorted Ey Gignal
Multiplier 1.0000
Dilution : l.000a
Do not use Multiplier & Dilution Factor with ISTDs
Sigmal 1: DAD] H, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mdT*s] [ mdTr] %
e e i l--==1------- |======— | === |-====—-=
1 19.905 BB 0.7508 Z,02663e4 400.18912 95,7518
2 29,776 BB 0.8075 §99,15445 13.38812 4. 2452
Totals 2.11655e4 413, 57723
**% End of Beport **%
1Z60HPLC-DAD =/23/2016 9:35:03 PM 5YSTEM Page 1 of 1
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2e - HPLC

Data File E:\DATAGWCYGWC-16-13DUI F 0.5 2Z0l6-01-08 17-09-44v003-0201.D
Ganple Name: 16-1-3

Log. Operator 1 3YSTEM Zeqg. Line : 2
Adcg. Instrument : 1ZE0HPLC-DAD Location @ Vial 3
Injection Date @ 17872016 5:21:36 PM Inj : 1
Inj Volume : 5.000 ul
Acg., Method : EXNDATANGWCNGWC-16-18DUT F 0.5 2016-01-08 17-09-44\DAD-0D(1-2)-95-5-0.
LML-Z2Z0NM-254NM-S0OMIN. M
Last changed t 17872016 5:453:01 PM by 3TRTEHM

[modified after loading)

Analysis Method : E:\DATA\GWC,GWC-16-13DUI F 0.5 2016-01-08 17-09-44\DAD-0D(1-2)-95-5-0.
SML-Z220NM-254NM-S0MIN. M [ Sequence Method)

Last changed T2/22/72016 10:33:13 AM by BYRTEM
(modified after loading)

Additional Info : Peak (s3] manually integrated

DAL I Sige220,4 Ref=off { EADA TAVGI CVWEI C-16-1'0 U1 F 0.5 2016:04-02 17-09-49003-0201 .0
mal ™ ™
120 £ o
ha NHA
C
E
o A
EI:I .
a0
-0
o '
T T T T T T T T T T
22 24 25 28 =0
Area Percent Report
Sorted By H Signal
Multiplier H 1. 0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] D, S5ig=220,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [win] [malT*=] [wdir] %
e e i |--==]--=---- |-—=—-=—— |-—=-==- |--==-=--
1 2Z.351 BB 0.8191 6582, 78223 121.29509 47,9349
2 26.172 EBE 0.8550 7149, 95098 125.06830 52,0651
Totals : 1.37327e4d 246,36739
**% End of Report *%%
1260HPLC-DAD =/22/2016 10:33:36 AM 3YSTEM Page 1 of 1
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Data File E:\DATAGWC'GWC-16-13DUI F 0.5 2Z0l6-01-08 17-09-44,004-0301.D
Sanple Name: l6--4

Log. Operator STSTEN Zeqg. Line : 3
Adog. Instrument : 1ZE0HPLC-DAD Location : Vial 4
Injection Date @ 1ls8/2016 5:57:30 PM Inj : 1
Injy Wolume : 5.000 pl
Acg. Method : EDA\DATANGWC,GWC-16-1%DUI F 0.5 2016-01-08 17-08-44\DAD-0D(1-2)-95-5-0.
LML-Z2Z0NM-254NM-S0MIN. M
Last changed t 17872016 5:453:01 PH by 3YRSTEHM

idnalysis Method : E:\DATA\GWCA\GWC-16-1%DUI F 0.5 2016-01-08 17-09-4\DAD-0D(1-2)-95-5-0.
SML-2Z20NM-254NM-50MIN. M | Sequence Method)

Lazt changed T 272272016 10:36:02 AM by SYSTEM
{modified after loading)

Addditional Info : Peak(s) marmally integrated

DAD1 D, SiE220,4 Ref=off ( EADA AW SV C- 16 DU F 0.5 201601-08 17-02-49004- 03204 [0
mall
120
100
o
e ] §
o NHAc
i F
&0
5
20 o
i
o
%)
D e
T T T T T
22 24 26 28 20
Area Percent Report
Sorted By H 3ignal
Multiplier H 1.0000
Dilution : l.000a
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] D, Sig=220,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mdlT*z] [ malr] %

e B [ ====]==mmm- === | =mmmmmme - |- |
1 ZZ.436 BB 0.7599 3649, 45504 71.69084 93.0517
Z 26.439 BB 0.6259 272, 51062 S.12642 6. 9453

Totals : 3921, 99566 76.819:26

**% End of Report *%%*

L1Z260HPLC-DAD 272272016 10:36:11 AM 3V3ITEM Page 1 of 1
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2f - HPLC

Data File E:\DATANGICANGWC-16-10DUI CL 2015-12-31 18-32-054041-0201.D
Sample Name: gwec-1l6-1-5

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last changed
Analysis Method

Last changed

Additional Info

S3YSTEM Seq. Line : 2
l1260HPLC-DAD Location @ Wial 41
1273172015 6:43:57 PM Inj : 1

Inj Wolume : 5.000 pl

: EXA\DATANGITCYGWC-16-1NDUT CL 2015-12-31 18-32-05\DAD-0D(1-2)-95-5-0, 5ML-

220NM-2 54NM-50MIN. M

1273172015 6:32:05 FPM by S5YVSTEM

E:\DATA\GTCYGWC-16-1DUI CL 2015-12-31 15-32-05\DAD-0D{1l-2)-95-5-0, SML-
220NM-254NM-50MIN. M (Sequence Method

272272016 10:458:00 AM by SVITEM

jmodified after loading)

Peak (s) manually integrated

LADd D, SigeZ20,4 R ef=off ( EADATAVE CWEW CHAS DD UL CL 2018 12-21 18-22-05041-0201.0)

mal) ]

250 1

200 NHAc

Cl
=3
i b,
)
150 2 @r\ [T 4‘;;2
& e
e
100
53 .
o |
T T T T T T T T
21 = =3 24 25 prai] =7 =] = min
Area Percent Report

Sorted By Gignal
Multiplier 1.0000
Dilution l.0000

Do not use Multiplier & Dilution Factor with ISTDs

Sigmal 1: DAD1 D,

Peak RetTime Type
# [min]

Sig=220,4 Ref=off

Width Area Height Area
[min] [mdT*=] [ mdTr] %

1 Z4.115 MM
2 Z28.195 MM

0.8840 63158, 28906 119.12337 5Z.3393
0.8933 §753.50732 107.34454 47,6607

Totals 1.20718e4d 226.46790
**% End of Beport **%
1Z60HFLC-DAD Z/22/2016 10:48: 56 AM SYSTEM Page 1 of 1
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Data File E:\DATA\GWCL,GWC-16-1%CL AND ER 0.5 2016-01-23 11-55-274002-0301.D
Sanple MName: C1 cul

Acg. Operator : 3YATEM Seg. Line : 3
hcg. Inmstrument @ 1Z260HPLC-VUWD Location : Wial 2
Injection Date @ 1/23/2016 12:47:46 PM Ing : 1
Irnj Woluwe @ 5.000 pl
Aog., Method 1 E:\DATANGUWCYGWC-16-1%CL AND BR 0.5 2016-01-23 11-55-27\ VWL -0DH-95-5-
ZZ0NM--0.5-40MIN(1-2). M
Last changed P L/23/2016 11:55:27 AM by SYSTEM

Analysis Method : E:Z\DATANGWCYGWC-16-14CL AND EBR 0.5 2016-01-23 11-55-27yVWD-0DH-95-5-
Z220MM--0, 5-40MIN(1-2). M [Sequence Method)

Last changed T 22272016 10:43: 51 AM by SYSTEM
(modified after loading)

Additional Info : Peak(s) manually integrated

WD A, W gvelen gth=Z20 nm (EADATAMGWCAG M- 16 CL AND BR 0.5 2016-01-23 11-65-27002-0201 [0
mal ]
a0
# NHAc
- Cl
5
o
™~
a0
20 @.‘b
4“‘
@ !
=
ﬁﬁ?
D __,_,_;-r"'_\_' T ],
T T T T T T T
22 29 Je.s] 28 0 = 24 min
Lrea Percent Report
Sorted By : Sigmal
Multiplier : 1.0000
Dilution H 1.0000
Do not use Mualtiplier & Dilution Factor with ISTDs
Signal l: WUDLl 4, Wavelength=2Z20 nu
Peak RetTime Type Width Area Height Area
# [min] [min] [wlil*=] [wlkil] %

e and EEEEE R | ==-mmmme - == |
1 Z3.9Z1 EBE 0.6510 2356.60718 42.29798 95.7104
2 Z8.203 MM 0.7995 30.78764 6.41754de-1 1.2896

Totals : 2387. 39482 42.933977

**% End of Beport #**

1Z60HPLC-DAD 2/22/2016 10:43: 56 AM 3YITEM Page 1 of 1
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29 - HPLC

Data File E:\DATA\UQL WQL-2-98B,WQL-2Z-98E Z013-08-02Z 14-17-43%,011-0201.D
Sample Name: wql-=2-95-1

hecg. Operator : SYSTEM Seqg. Line : 2
Aog, Instrument : 1Z260HPLC-VUD Location @ Wial 11
Injection Date @ 8/2/2013 2:29:16 PN Inj : 1
Inj Wolume : 5.000 nl
Leog, Method : E:ADATANWOLAWOL-2-98BYWQL-2-988B 2013-08-02 14-17-43YWWD-0JH-99-1-1ML-
210NM-60MIN(1-2) .M
Last changed I BF2F2013 2:17:43 PM by SYSTEM

Analysis Method @ E:\DATAYWQLAWQL-Z2-38B4WQL-2-958E =2013-08-02 14-17-43,VWD-0JH-59-1-1ML-
Z10NM-60MIN(1-2) .M (3equence Method

Last changed 1 472972015 3:17:27 PM by SVSETEM
[modified after loading)

Additional Info : Peak(s) mamally integrated

WD AW avelengthe 210 nm (EADATARN QLW 2 L-2- 52 B QL 22230 204 20802 14-17-42'011-0201.09
mall £ @ﬁg
120 A o
100 |
a0
aj -
a0 4
20
o L
T T T T T T T T
fci} 375 a0 425 a5 HFh 50 52.5 fii]
Area Percent Report
Sorted By H Simmal
Multiplier H 1.0000
Dilution : 1. 0000

Do not use Maltiplier & Dilution Factor with ISTDs=

Signal 1l: VWDl 4, Wawelength=210 nm

FPeak RetTime Type Width Area Height ALrea
# [min] [min] [wdll*s=] [mall] %
Bl bt e | === | === |======-- |
1 43,405 MM 1.31e2 9930.87695% 125.75005 47,7763
2 48.715 MF 1.4712 1.08553e4 122.97532 L2, 2237

Totals : Z.07562e4 245.7Z537

**% End of Report *+%%

1Z260HPLC-VWID 4/29 /2015 3:19:48 PHM SYSTEM Page 1 of 1
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Data File E:\DATAVWOLA\WQL-Z-98BYWQL-2-98B 2013-05-02 14-17-43,012-0301.D
Sample Name: wql-2-95-2

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method

Last changed

Analysis Method

Last changed

Additional Info

S3YLTEM Seq. Line : 3
L260HPLC-YD Location @ Wial 12
g/2/2013 3:30:04 PH Inj : 1

Inj Wolume : 5.000 pl

: E:ANDATANWQLYWQL-2-98EN\WQL-2-98E 2013-08-02 14-17-43\ VD -0JH-99-1-1ML-

210NM-60MIN(1-2) .1

G/2/2013 2:17:43 PM by SYSTEM

E:ZDATAVWOLAWOL-2-98B,WQL-2- 988 2013-05-02 14-17-43\ VD -0TH-959-1-1ML-
210NM-60MIN(1-2) .M (SJequence Method)

4/29/2015 3:17:27 PM by SVSTEM

jmodified after loading)

Peak (s) manually integrated

WD AW avelen gthE210 nm (EADGAT AR QLWY QL2 -02 B 0L 220208 20120202 19-17-429012-0201 .00
mall &
200 A
150
100
50
u}
T T T T T T T
35 375 40 425 45 Lt a0 525 o5 min
Area Percent Report
Sorted By Gignal
Multiplier 1.0000
Dilution L. 000o

Do not use Multiplier & Dilution Factor with ISTDs

Signal l1: VWDLl &, Wawvelength=210 nm

Peak RetTime Type

# [min]

Width Area Height Area
[min] [wdT*=] [ mdTr] %

1 4Z.7Z4 BE
Z 48.351 BE

Totals

1.3405 1.90971ed ZZ6.07219 99,3685
0.7205 121.31303 2.15591 0.63512

1.92184e4 228.22810

**% End of Beport **%

1Z60HFLC-YWD 4/29/2015 3:17:33 FM 3T3TEM Page 1 of 1
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2h - HPLC

Data File E:\DATA\GWCY,GWC-16-1%CL AND BR 0.5 2016-01-23 1l1-55-274003-0501.D
Sanple Name: Er wail

Acg. Operator : 3YL5TEM Seq. Line : 5
Acg. Instrument : 1Z60HPLC-VUD Location : WVial 3
Injection Date : 1/23/2016 l:39:25 PH Inj : 1
Inj Wolume : 5.000 pl
Leg., Method : E:\DATANGWCYLGWC-16-1%CL AND BR 0.5 2016-01-23 11-55-27\VID-ADH(l-6)-95-5
-Z220NM--0. 5-40MIN. M
Last changed : 172372016 11:55: 27 AM by SYSTEM

Analysis Method : E:\DATAWGWCHLGWC-16-14CL AND BR 0.5 2016-01-23 11-55-27\VWD-ADH({l-&)-95-5
-220MM--0. 5-40MIN.M (Sequence Method)

Last changed T 22272016 10:38:39 AM by SVSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

WD A W gvelen gthmZ20 nm (EADATAVGIWCWEWC- 168 NCLAND BR 0.5 20M5-01-23 11-85-2002-0501 .00
mall |
a0
&0
NHAc
Br
40 -
i 2
8 ;
20 4
u} T
T T T T T
b 30 = =24 e 5] = min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
Signal l: VUD1l A4, Wawvelength=2ZZ0 nn
Peak RetTime Type Width Area Height Area
# [min] [min] [mdT*=] [mwdlr] %
e e i |—===]=-=====- |=====—— | === |-====—-= |
1l 30.5Z1 BB 0.8054 1401, 24109 Z6.52582 45,2459
2 35,753 BB 0.9296 1503, 12976 24,78430 51,7541
Totals : 2904, 37085 51.61012
**% End of Report *+%
1260HPLC-DAD 2/22/72016 10:35:4% 4M 5YVSTEM Page 1 of 1
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Data File E:\DATANGWCHGWC-16-14CL AND BER 0.5 2016-01-23 11-55-27004-0601.0
Sample Name: Br cui

Acg. Operator : AYSTEM Seqg. Line : 5]
Aeog. Instrument @ 1Z60HPLC-VHD Location : ¥ial 4
Injection Date : 1/23/2016 2:20:10 M Inj : 1
Inj Volume : 5.000 nl
Ao, Method : E:ADATANGWCHGWC-16-15CL AND BR 0.5 2016-01-23 11-55-27\¥WD-ADH(1-6)-95-5

- ZZ0NM--0. 5-40MIN. M

Last changed : 142372016 11:55:27 &M by SY3TEM

Analysizs Method : E:ZDATANGWCAGWC-16-1%CL AND ER 0.5 2016-01-23 11-55-27\VWD-ADH({l-6)-95-5
-ZZ0NM--0. 5-40MIN.M (Sequence Method)

Last changed T 22272016 10:40:23 AM by 3YSTEM
[modified after loading)

Additional Info : Peakis) marmally integrated

WD AW gvelen gthe220 nm (EADATAMGWCWEWC- 16 PCL AND BR 0.5 2016-01-23 11-55-2M004-0504 [0
mal |
an -
0 -
NHAc
Br
a0 4
5
)
"
20 4
il
2 g
[u] T
28 3‘0 3!2 3!4 3‘3 é min
Area Percent Report
Sorted By H Signal
Multiplier H 1. 0000
Dilution : L.0000
Do not use Maltiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A, Wavelength=220 nm
Peak FetTime Type Width Area Height Area
#  [min] [min] [TilT#=] [ mATT ] 5
el e |====|=====-- | === | === | ===
1 30.527 BE 0.6207 1114.6Z036 21.05220 85,1578
2 35.91% MM 0.9285 56.71739 1.01508 4, 8422
Totals : 1171. 33835 Z2z2.07028
*%% End of Report *+%+%
1260HPLC-DAD 272272016 10:40:35 AM SYSTEM Page 1 of 1
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2i - HPLC

Data File E:\DATANGWCY,GWC-16-1%ZHIAND NAT 2016-01-25 16-12-534003-0501.D
Sanple Name: NAT WAT

Acg. Operator : 3YL5TEM Seq. Line : 5
Acg. Instrument : 1Z60HPLC-VUD Location : WVial 3
Injection Date : 1/25/2016 6:59:23 PH Inj : 1
Inj Wolume : 5.000 pl
Leg., Method : E:\DATANGWCY,GWC-16-1%ZHIAND NAT 2016-01-25 16-12-53\WID -ADH({l-6)-95-5-
ZZ0NM--0.5-40MIN. M
Last changed : 172572016 4:12:54 PM by SYSTEM

Analysis Method : E:\DATALZGWCHLGWC-16-1%ZHIAND NAT 2016-01-25 16-12-53\VWD-ADH({1-6)-95-5-
Z20NM--0,5-40MIN. M (Sequence Method)

Last changed 1 22272016 10: 54:38 AM by SVSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

WD A W gvelen gthmZ20 nm (EADATAMGICGWIC- 16 ZH BAHD NAI 2016-01-25 16 12-820032-0501.00
mall ]
175+
150 OO NHAc
125 4 ﬁ E @W@
o e
00 5
75
50
25
o .
T T T T T T T T
=0 il = o] el 25 = <1 =]
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
Signal l: VUD1l A4, Wawvelength=2ZZ0 nn
Peak RetTime Type Width Area Height Area
# [min] [min] [mdT*=] [mwdlr] %
e e i |—===]=-=====- |=====—— | === |-====—-= |
1l 3Z.058% BB 0.8365 5530.81592 102.99131 47.7056
2 35,739 MM 1.0085 6062, 83252 100.19076 52.2944
Totals : 1.15936e4 203.18207
**% End of Report *+%
1260HPLC-DAD 2/22/72016 10: 54:42 A4M 5YVSTEM Page 1 of 1
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Data File E:\DATANGWCL\GUWC-16-1%ZHIAND MNAT 2016-01-25 16-12-534004-0601.D
Sample Name: NAT COI

Acg. Operator S3YLTEM Seq. Line : &
Acg. Instrument : 1260HPLC-VUWD Location @ WVial 4
Injection Date : l/25/2016 7:40:05 PH Inj : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATAVGWCYGWC-16-1Y2HIAND HNAT Z2016-01-25 16-12-53\ VWD -ADH{1-6)-95-5-
2Z0NM--0, 5-40MIN.H
Last changed t 172572016 4:12:54 PM by SYSTEM

Analysis Method : E:\DATAWGWCYGWC-16-14ZHIAND NAT 2016-01-25 16-12-53\VWD-ADH{l1-6)-95-5-
ZZ0NM--0.5-40MIN. M (Sequence Method)

Last changed 1 272272016 10:55:47 &M by 3YVSTEM
jmodified after loading)

Additional Info : Peakis) mamually integrated

WD AW avelen gtheZ20 nm (EADATAMGCWEUC- 16 1ZH WD MAL 2046-01-25 16 12-639004-0501.00
mal) ]
350
200
)
- 2 OO NHAc
5
200
1560
100
fue]
0] &
'}
]
0 T
T T T T T T T
H 32 jeic) = 25 37 =
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal l1: VWDLl 4, Wavelength=2Z0 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [wdT*=] [ mdTr] %
e e i |--==1------- |======— | === |-====—-=
1l 32,113 ¥WEB 0.8641 1, 22601led 218.34422 91,5003
2 35.893 EBE 0.9762 1095, 08386 17.03093 8.1997
Totals : 1.3355z2e4 235.37515

**% End of Beport **%

1Z60HFLC-DAD 272272016 10: 55: 53 AM 3T3TEM Page 1 of 1
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2j - HPLC

Data File E:\DATA\GWCY,GWC-16-1%ZHIAND NAT 2016-01-25 16-12-534001-0201.D
Sanple Name: ZHI WAT

Acg. Operator : 3YL5TEM Seq. Line : 2
Acg. Instrument : 1Z60HPLC-VUD Location : Wial 1
Injection Date : 1/25/2016 4:24:27 PH Inj : 1
Inj Wolume : 5.000 pl
Leg., Method : E:\DATANGWC,GWC-16-1%ZHIAND NAT 2016-01-25 16-12-53\WUD-0J(1-2)-95-5-0.
SML-G0MIN-ZZ0NM. M
Last changed : 172572016 5:15:29 PM by SYSTEM

[modified after loading)

Analysziz Method @ E:\DATAWGWCLGWC-16-1%ZHIAND NAT 2016-01-25 16-12-53\VUD-0J(1-2)-95-5-0.
SML-60MIN-Z220NM. M | Sequence Method)

Last changed IOE2/2372016 9:03:26 PH by 3YSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

WD A, N gvelengtheZ20 nm (EADATAVGICY G WC- 15 ZH WHD HA 2016-01-25 16 12-52/001-0201.0)
mal ]
=1 ) NHAc
g &
o . &
@ &
qj -
zj -
0+ — ,
T T T T T T T T T T T T T T
32 el JC =] iz} 40 42 4
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : l.000o
Do not use Maltiplier & Dilution Factor with ISTDs
Signal l: VUD1l A4, Wawvelength=2ZZ0 nn
Peak RetTime Type Width Area Height Area
# [wmin] [min] [mal*=] [wall] %
= | ====]======= |====————-- | === | === |
1l 33,763 MM 1.0958 4390,901586 66.78225 52,5036
2 40,634 MM 1.2913 3971, 35083 51.25767 47,4914
Totals : 8362, 25269 1l8.03892
1260HPLC-DAD 2/23/2016 9:03:34 PM SYSTEM Page 1 of 1
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Data File E:\DATANGWCY,GWC-16-1%ZHIAND NAT 2016-01-25 l6-12-534002-0301.D
Sanple Name: ZHI COI

Acg. Operator STSTEM Seq. Line : 3
Acg. Instrument : 1Z60HPLC-VUD Location : Vial 2
Injection Date : 1/25/2016 5:35:12 PH Inj : 1
Inj Wolume : 5.000 pl
Leg., Method : E:\DATANGWC,GWC-16-1%ZHIAND NAT 2016-01-25 16-12-53\WUD-0J(1-2)-95-5-0.
SML-G0MIN-ZZ0NM. M
Last changed : 172572016 5:15:29 PM by SYSTEM

Analysis Method : E:\DATALWGWCYLGWC-16-1%ZHIAND NAT 2016-01-25 16-12-53\VUD-0J(1-2)-95-5-0.
SML-G0MIN-220NM. M | Sequence Method)

Last changed : 2/23/2016 9:04:09 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

WD A, avelen gtheZ20 nm (EADATAMGIICAGENIC- 16 1EH KN D Mal 2016-01-25 16 12-52'002-0301, 00
mall |
=7 7 NHAc
o [:::T/A\ﬂ//\\
&0 4
g
1
e
5 é;-@
T
0 ! T T
T T T T T T T
32 3 & 38 a0 42 44
Sorted By H Signal
Multiplier H 1. 0000
Dilution : 1.000a
Do not use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VDL A, Wawelength=220 nn
Peak RetTime Type TWidth Area Height Area
# [win] [wmin] [maU*3] [ wall] %
e e i |—===]=-=====- |=====—— | === |-====—-= |
1 33.8584 BB 0.9414 4054, 80493 65.54995 93.0110
Zz 41.017 MM 1.2543 G2.Z8664 1.06783 1.9890
Totals 4137.09158 B6.91781
%% End of Report %%
1Z260HFLC-DAD 272372016 9:04:12 PM 3YVSTEM Page 1 of 1
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2k - HPLC

Data File E:\DATA\GWC,GWC15-1-9%15-9-15 2015-10-0% 19-17-234073-0301.D
Sanple Name: wai

Acg. Operator : 3YL5TEM Seq. Line : 3
Acg. Instrument : 1Z60HPLC-DAD Location : Vial 73
Injection Date : 107972015 7:55:09 PH Inj : 1
Inj Wolume : 5.000 pl
Leg., Method : E:\DATANGWC,GWCLE-1-9415-9-15 2015-10-09 19-17-23%DAD-0DH-90-10-1ML-
A0MINIL-2) .1
Last changed : 107972015 7:52:27 PM by SYSTEM

Analysis Method : E:\DATAWGWCHLGWCLS5-1-9%15-9-15 Z015-10-09 19-17-23%\DAD-0ODH-90-10-1HML-
A0MIN(1-2) .M (Secquence Method

Last changed 1 272372016 7:42:31 PM by 3YSTEM
[modified after loading)

TADT B, Sig=2ta.a Rt off (E A0 ATANE GG 15 1-h15-5-15 2015 1009 18- 17- 230730001 B
mal ]
a0 4
Ph
o |
&
r NHAc
a0
w
3
o
04
0 : . ! .
T T T T T T T
5 75 10 125 15 75 20 2.5

Sorted Ey H 3ignal
Multiplier H 1. 0000
Dilution H 1.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Signal l: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [wmin] [min] [md*s] [wdll] %
e e i | —===]=====—- | === | === |=====—-- |
1 7.821 EBE 0.3256 995, 52374 46,9084% 49,9797
Z 19,236 BB 0.7527 996, 33215 Z0.017%96 50,0203

Totals : 1991, 85590 B6.92645

%% End of Report *+%%

LZ60HFLC-DAD 2/23/2016 7:42:39 FPH 3YVITEM Page 1 of 1
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Lata File E:\DATA\GWCLGWC15-1-9%15-9-15 2015-10-08 19-17-23,072-0201.D
Sample Hame: 15-9-15

Acg. Operator 1 SYSTEM Seqg. Line : z
Acg. Instrument : 1ZG0HPLC-DAD Location : ¥ial 72
Injection Date @ 104972015 7:29:15 PM Inj : 1
Inj Woluwmwe : 5.000 nl
Acog. Method : E:NDATALGUCH,GWCLS5-1-9%15-9-15 2015-10-09 19-17-23\DAD-0DH-%0-10-1ML-
40MINGL-2) .10
Lazt changed 1107972015 T:52:27 PM by SYITEM

(modified after loading)

Analysis Method : E:\DATAWGWCLGWCL5-1-9%15-9-15 2015-10-09% 19-17-23\DAD-0DH-90-10-1ML-
40MIN(1-2) .M (Sequence Method)

Lazt changed T 272372016 7:43:46 PM by SYITEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DAL B, Sig=2544 Refoff (EADATAVGWCWGWC 15 1-8015-9- 15 2015 10:09 19-17-23'072-0201 .[)
mal |
07 Ph
o -
NHAc
o
o
=]
o] o
-
Qﬁ
5
o r—-?i
— — : : : :
5 75 10 125 15 175 20 =5 mir

Sorted By : Signal
Multiplier H 1.0000
Dilution H 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD]1 B, $ig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [wall*s] [ walr] %

1 7.851 MM 0.4481 35.14143 1.30715 1.6541
2 19.163 BE 0.7590 2051, 52808 41.77021 98,3159

Totals : 2066, 66951 43.07736

**% End of Report *%%*
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2l - HPLC

Data File E:\DATA\GWC\GWC15-1-9%GWC-15-%9-18 2015-10-15 08-07-459021-0301.D
Sanple Name: 15-9-19-Z2

Acg. Operator : 3YL5TEM Seq. Line : 3
Acg. Instrument : 1Z60HPLC-DAD Location @ Vial 21
Injection Date : 1071572015 5:56:04 AM Inj : 1
Inj Wolume : 5.000 pl
Leg., Method : E:\DATANGWCYGWCLE5-1-94GWC-15-9-18 Z015-10-15 08-07-49\DAD-0DH-95-5-1ML-
220-Z54NM-40MIN(1-2). 10
Last changed : 1071572015 9: 26139 AM by SYSTEM

[modified after loading)

Analysziz Method : E:\DATLWGWCHLGWCLS-1-94GWC-15-9-15 2015-10-15 05-07-49\DAD-0DH-95-5-1ML-
220-254NM-40MIN(1-2).M (Secuence Method)

Last changed I2/2372018 Ti56:24 PH by 3YSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

DAD1 H, Sige254.4 R af=off [ EADATAW CAVG S 15- 1- G C-15-9-18 2015-10-15 03-07 -98'021 -0301 [0
mal ]
o
0] &
o
Ph r‘?@
01 - '
NHACc 5
v
zj -
10
0 . . .
T T T T T T T T T T T T
i 12 14 16 15 0 22 24

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with IATDs

Sigmal l: DADL H, $ig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [nin] [min] [malT*z] [walr] %
e e i |—===]=-=====- |=====—— | === |-====—-= |
1 13.756 BE 0.6139 1391, 82678 35.45882 51.2043

2 19,791 MM 0.9116 1326.35547 24.24839 48,7957

Totals Z7158. 18225 59.70722

*%*% End of Report *+%%

LZ60HFLC-DAD 2/23/2016 7:56:53 FPM 3YVITEM Page 1 of 1

S65



Data File E:\DATA\GWC\GWClS5-1-9%GUC-15-9-15 2015-10-15 05-07-45\022-0401.D

Sanple Name: 15-9-185

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

Last changed

Additional Info

STSTEM Seq. Line : 4
1260HPLC-DAD Location @ Wial 22
1041542005 9:27:57 AN Inj : 1

Inj Wolume : 5.000 pl

: E:\DATANGWC,GWCLE-1-9YGWC-15-9-18 2015-10-15 05-07-49\DAD-0DH-95-5-1ML-

220-Z54NM-40MIN(1-2). 10
10/15/2015 9:28:31 AM by 5Y3TEM
[modified after loading)

¢ E:A\DATANGWCHGWCLS5-1-9%GWC-15-9-15 2015-10-15 05-07-494DAD-0DH-55-5-1ML-

220-254NM-40MIN(1-2).M (Secuence Method)
272372016 7:57:36 FPM by SY3TEM
[modified after loading)

Peak i3) manually integrated

DAL H, SiFE254.4 R ef= off ( EADUA TAMGI CAGNC15- 1- SGIF C- 15-9-18 20151015 02-07 -98'022-0401 D)
mal ]
a0
Ph
e " NHAc
[
]
g
] &
e
(=] o
o
a L 1 ¥
T T T T T T T T T T T T
0 12 14 16 12 a0 22 24
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution l.0000
Do not use Multiplier & Dilution Factor with IATDs
Signal 1: DaD1 H, S5ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [nin] [min] [malT*z] [mall] %
e e i |—===]=-=====- |=====—— | === |-====—-= |
1 13,717 BB 0.5831 1802, 31653 47.45339 93,6070
2 19,919 MM 0.9870 25. 46087 4,29932e-1 1.3930
Totals 1827, 77740 47,.858332
*%*% End of Report *+%%
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2m - HPLC

Data File E:\DATANGWCYGWC15-11%GWC-15-11-3 2015-11-17 1l1-05-41%062-0301.D
Sanple Name: 3L¥-3-70-1-7

Acg. Operator : 3YL5TEM Seq. Line : 3
Acg. Instrument : 1Z60HPLC-VUD Location : Vial 52
Injection Date : 1171772015 11:45:05 AM Inj : 1
Inj Wolume : 5.000 pl
Leg., Method : E:\DATANGWCYGWCLES-11%GWC-15-11-3 2015-11-17 11-05-414WWD-ADH{1-2)-95-5-
220-Z54NM- 40MIN. M
Last changed $ 1171772015 11:42:01 &M by STSTEM

Analysis Method : E:\DATAWGWCHLGWCLS-114GWC-15-11-3 2015-11-17 11-05-414\VWD-ADH({1-2)-95-5-
220-254MM-40MIN. M | Sequence Method)

Last changed r 2/23/2016 8:59:45 PM by STSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

VWD A, W avelengtte220 nm (EADATAGW G ASA T EW C15 113 2015 1117 11-05-41062-0201 0
mall ]
a4 NHAC p,
o _—
&
o
b
e
- :
™~
o
10
04 . . .
T T T T T
16 12 20 ek 24

Sorted By H Signal
Multiplier H 1. 0000
Dilution : 1.000a

Do not use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VDL A, Wawelength=220 nn

Peak RetTime Type TWidth Area Height Area
# [win] [wmin] [maU*3] [ wall] %

1 18.33%9 BB 0.4951 1067, 27368 33.10320 50,2909
£ Z1.807 BE 0.5744 1054, 92639 Z5.07595 49,7091

Totals : 2122, 20007 61.17919

%% End of Report %%
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Data File E:\DATA\GWCYGWC15-11%GWC-15-11-3 2015-11-17 1l1-05-41%061-0201.D
Sanple Name: 3L¥-3-70-3-7
Acg. Operator STSTEM Seq. Line : 2
Acg. Instrument : 1Z60HPLC-VUD Location : Vial 51
Injection Date 1171772015 11:17:19 AM Inj 1
Inj Wolume S.000 pl

Aeog. Method : E:\DATAWGWCY,GWCLE-11YGWC-15-11-3 2015-11-17
220-254NM-40MIN. M

1141772015 11:42:01 AM by 3YSTEM

[modified after loading)
E:ZDATANGWCYGWCLS5-1146W0-15-11-3 2015-11-17
220-254NM- 40MIN. M | Sequence Method)
2/23/2016 9:01:10 PM by SYSTEM

[modified after loading)

Peak i3) manually integrated

Last changed
Analysis Method
Last changed

Additional Info

11-05-41YWIWD-ADH{1-2)-95-5-

11-05-41\VWD-ADH{1-2)-95-5-

WD A, gvelengthmZ20 nm (EADATAVGM TS WC S G C-15-11-3 2095 19-17 11-05-0064-0201 .0
mal ] %
NHAc
200 1
=
Ph
150 +
100
50 r\q_';?’
W
0 k
T T T T T T T T T T T T
16 18 20 22 2 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution l.000o
Do not use Maltiplier & Dilution Factor with ISTDs
Signal l: VUD1l A4, Wawvelength=2ZZ0 nn
Peak RetTime Type Width Area Height Area
# [wmin] [min] [mal*=] [wall] %
= | ====]======= |====————-- | === | === |
1l 15.45Z BB 0.4363 7425, 51709 233.97545 91,2545
2 22,064 MM 0.6197 711.63751 19,13794 G§.7455
Totals 8137.15460 253.11339

LZ60HFLC-DAD 2/23/2016 9:01:44 FPH 3VITEN
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