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1. General:

Commercially available reagents were used without further purification. Solvents were
treated prior to use according to the standard methods. *H NMR, **C NMR and **F NMR spectra
were recorded at room temperature in CDCl; or DMSO-ds on 400 MHz instrument with
tetramethylsilane (TMS) as internal standard. Enantiomeric excess was determined by HPLC
analysis, using chiral column described below in detail. Optical rotations were measured by
polarimeter. Flash column chromatography was performed on silica gel (200-300 mesh).

2. Synthesis of 3-Nitroquinolines 6

3-Nitroquinoline derivatives can be conveniently synthesized according to the known
literature procedure."? The compounds 2-phenyl-3-nitroguinoline (6a), 2-m-tolyl-3-nitroquino-
line (6b), 2-p-tolyl-3-nitroquinoline (6¢), 2-(4-methoxyphenyl)-3-nitroquinoline (6e), 2-(4-chloro-
phenyl)-3-nitroquinoline (6f), 2-(4-bromophenyl)-3-nitroquinoline (6g), 2-(4-fluorophenyl)-3-ni-
troguinoline (6h), 2-(4-trifluoromethylphenyl)-3-nitroquinoline (6i), 2-naphthyl-3-nitroquinoline
(6j), 2-phenyl-6-fluoro-3-nitroquinoline (6k) are known compounds.

NO NO
X 2 Pd(PPh3)4, Ko,CO X 2
N cl DME, Reflux N R
6

A mixture of 2-chloro-3-nitroquinoline (50 mg, 0.24 mmol), boronic acid (0.29 mmol),
Pd(PPh3)4 (17 mg, 0.01 mmol) and K,COj3 (99 mg, 0.72 mmol) in DME (dimethoxyethane, 6 mL)
was stirred at reflux for 2 h, then cooled to rt, diluted with water (15mL), then extracted with
CH,CI, (15 mLx3). The combined organic layers were dried with Na,SO,4. After filtration, the
solvent was removed under the reduced pressure and the residue was purified by flash
chromatography on silica gel to yield the corresponding products.

2-(4-tert-Butylphenyl)-3-nitroquinoline (6d): 97% yield, light yellow solid, mp 134-136 °C,
R¢ = 0.60 (petroleum ether/EtOAc 10:1). *H NMR (400 MHz, CDCls) & = 8.63 (s, 1H), 8.21 (d, J =
O, 8.5, 1H), 7.95 (d, J = 8.2, 1H), 7.88 (dd, J = 8.3, 7.2, 1H), 7.66 (t, J = 7.6, 1H),
O P 7.63-7.57 (m, 2H), 7.51 (d, J = 8.3, 2H), 1.36 (s, 9H); °C NMR (100 MHz,
N CDCls) 6 = 152.9, 152.1, 148.5, 144.1, 134.1, 132.7, 132.4, 129.8, 128.5,
Bu 128.3, 127.9, 125.8, 125.5, 34.8, 31.3; HRMS Calculated for Cy9H;9N,0,

[M+H]" 307.1447, found 307.1443.

2-(Pyridin-3-yl)-3-nitroquinoline (61): 97% vyield, yellowish-brown solid, mp 207-209 °C,
R = 0.30 (petroleum ether/EtOAc 1:1). *H NMR (400 MHz, CDCl3) & = 8.91 (s, 1H), 8.80 (s, 1H),
8.74 (d, J = 4.0, 1H), 8.24 (d, J = 8.5, 1H), 8.02 (d, J = 8.1, 1H), 7.95 (t, J =
7.7, 2H), 7.74 (t, J = 7.5, 1H), 7.43 (dd, J = 7.3, 5.1, 1H); *C NMR (100
Nig | N MHz, CDCl3) & = 150.4, 149.4, 149.1, 148.6, 143.4, 135.6, 133.4, 133.4,
Z133.3,129.9, 129.0, 128.8, 125.8, 123.2; HRMS Calculated for C14H10N30;

[M+H]" 252.0773, found 252.0775.

1Yan, M.-C.; Tu, Z,; Lin, C.; Ko, S.; Hsu, J.; Yao, C.-F. J. Org. Chem. 2004, 69, 1565.
2 Cai, X.-F.; Chen, M.-W.; Ye, Z.-S.; Guo, R.-N.; Shi, L.; Li, Y.-Q.; Zhou, Y.-G. Chem. Asian J. 2013, 8, 1381

S1



3. Synthesis of Quinolin-3-amines 1

1 1
.1 _
N/ R? 2) TsCl, DMAP, Pyridine N R2

6 1

To a solution of 6 (0.60 mmol) in a mixed solvent of ethanol and H,O with a ratio of 4/1 (5
mL) was added iron powder (134 mg, 2.40 mmol) followed by HCI (0.1 M, 0.3 mL, 0.03 mmol),
and the resulting mixture was vigorously stirred at 85 °C for 0.5-1.5 h. When the reduction
reaction was complete (determined by TLC), saturated NaHCO; (5 mL) was added and the
mixture was filtered through celite. The combined organic layers were dried (Na,SQg4). After
filtration, the solvent was removed under reduced pressure and the crude product was pure enough
for further reaction.

In a 25 mL round-bottom flask, the crude product, 4-methylbenzene-1-sulfonyl chloride
(TsCl, 137 mg, 0.72 mmol) and 4-dimethylaminopyridine (DMAP, 22 mg, 0.18 mmol, 30 mol%)
were combined in pyridine (5 mL). The resulting mixture was refluxed for 18 h. The solvent was
removed under reduced pressure, the residue was resolved in CH,Cl, (10 mL) and washed with
water (15 mL). The combined organic layers were dried (Na,SO,4). After filtration, the solvent was
removed under reduced pressure and the residue was purified by flash chromatography on silica
gel to yield the product.

4-Methyl-N-(2-phenylquinolin-3-yl)benzenesulfonamide (1a): 79% vyield, white solid, mp
207-209 °C, R = 0.30 (petroleum ether/EtOAc 5:1). *H NMR (400 MHz, CDCly) & = 8.45 (s, 1H),
~NHTs 8.03(d, J=8.2, 1H), 7.85 (d, J = 8.0, 1H), 7.65 (t, J = 7.2, 1H), 7.60-7.47 (m,
O P 3H), 7.42 (d, J = 7.2, 3H), 7.15 (dd, J = 15.9, 7.0, 4H), 6.85 (s, 1H), 2.36 (s,
N O 3H); *C NMR (100 MHz, CDCly) & = 153.5, 145.3, 144.6, 136.8, 136.1,
130.0, 129.5, 129.5, 129.4, 129.3, 128.6, 128.6, 127.9, 127.7, 127.5, 127.3,

126.6, 21.7; HRMS Calculated for C,,H19N,0,S [M+H]" 375.1167, found 375.1174.

4-Methyl-N-(2-m-tolylquinolin-3-yl)benzenesulfonamide (1b): 53% yield, white solid, mp

217-219 °C, R¢ = 0.40 (petroleum ether/EtOAc 5:1). *H NMR (400 MHz, CDCly) § = 8.47 (s, 1H),

T 8.03 (d, J = 8.4, 1H), 7.86 (d, J = 8.0, 1H), 7.66 (dd, J = 11.2, 4.1, 1H), 7.56

O \/ (t,J=75,1H), 7.49 (d, J = 8.2, 2H), 7.31 (t, J = 7.5, 1H), 7.26 (d, J = 3.9,

N O 1H), 7.17 (d, J = 8.1, 2H), 6.92 (d, J = 7.3, 1H), 6.87 (s, 1H), 6.80 (s, 1H),

2.37 (s, 3H), 2.35 (s, 3H); *C NMR (100 MHz, CDCls) § = 153.5, 145.1,

144.3, 139.2, 136.5, 136.0, 130.2, 129.8, 129.2, 129.2, 129.1, 129.0, 128.5, 127.7, 127.5, 127.3,

127.1, 126.3, 125.3, 21.5, 21.4; HRMS Calculated for Cy3H21N,0,S [M+H]" 389.1324, found
389.1332.

4-Methyl-N-(2-p-tolylquinolin-3-yl)benzenesulfonamide (1c): 55% vyield, white solid, mp
281-283 °C, Rs = 0.40 (petroleum ether/EtOAc 5:1). *H NMR (400 MHz, CDCly) & = 8.43 (s, 1H),
NHTs 8.01(d,J=8.4,1H),7.84(d, J=8.0, 1H), 7.64 (t, J = 7.5, 1H), 7.54 (t, J =

O \/ 8.1, 3H), 7.21 (dd, J = 22.6, 7.9, 4H), 7.04 (d, J = 7.7, 2H), 6.82 (s, 1H),
N O 2.42 (s, 3H), 2.37 (s, 3H); *C NMR (100 MHz, CDCl3) & = 153.2, 145.1,

144.4, 139.5, 135.9, 133.7, 130.0, 129.8, 129.2, 129.0, 128.6, 128.3, 127.7,
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127.4, 127.2, 127.2, 125.6, 21.5, 21.3; HRMS Calculated for Cy3H2N,0,S [M+H]" 389.1324,
found 389.1331.

N-(2-(4-tert-Butylphenyl)quinolin-3-yl)-4-methylbenzenesulfonamide (1d): 65% yield,

white solid, mp 193-195 °C, R; = 0.40 (petroleum ether/EtOAc 5:1). *H NMR (400 MHz, CDCl5)

NHTs §=8.42 (s, 1H), 8.02 (d, J = 8.4, 1H), 7.84 (d, J = 8.1, 1H), 7.68-7.61 (m,

O 1H), 7.58-7.50 (m, 3H), 7.45 (d, J = 8.3, 2H), 7.18 (d, J = 8.1, 2H), 7.12

O (d, J = 8.2, 2H), 6.89 (s, 1H), 2.38 (s, 3H), 1.38 (s, 9H); *C NMR (100

‘Bu MHz, CDCl3) § = 153.1, 152.6, 145.1, 144.3, 135.9, 133.7, 129.8, 129.2,

129.0, 128.5, 128.1, 127.7, 127.4, 127.2, 127.2, 126.3, 125.6, 34.8, 31.3, 21.5; HRMS Calculated
for CogH27N,0,S [M+H]" 431.1793, found 431.1788.

D/

DA/

N-(2-(4-Methoxyphenyl)quinolin-3-yl)-4-methylbenzenesulfonamide (1e): 62% yield,
white solid, mp 243-245 °C, Ry = 0.50 (petroleum ether/EtOAc 2:1). 'H NMR (400 MHz,
NHTs DMSO-dg) & = 9.90 (s, 1H), 8.09-7.84 (m, 3H), 7.80-7.67 (m, 1H),

O 7.53 (dd, J=24.5, 7.3, 5H), 7.26 (d, J = 7.2, 2H), 6.96 (d, J = 7.8, 2H),
3.84 (s, 3H), 2.36 (s, 3H); **C NMR (100 MHz, DMSO-dg) § = 160.1,

OMe  156.6, 146.0, 143.5, 137.8, 133.1, 131.2, 131.1, 130.2, 130.0, 129.0,

128.7,128.0, 127.3, 127.1, 127.1, 113.7, 55.7, 21.5; HRMS Calculated for Cy3H,1N,03S [M+H]"
405.1273, found 405.1269.

N-(2-(4-Chlorophenyl)quinolin-3-yl)-4-methylbenzenesulfonamide (1f): 42% yield, white

solid, mp 260-262 °C, R; = 0.40 (petroleum ether/EtOAc 5:1). "H NMR (400 MHz, DMSO-dg) & =

NHTs 10.02 (s, 1H), 8.08 (s, 1H), 7.97 (dd, J = 18.3, 8.2, 2H), 7.76 (t, J = 7.3,

1H), 7.67-7.52 (m, 3H), 7.45 (t, J = 6.9, 4H), 7.25 (d, J = 7.8, 2H), 2.36 (s,

3H); *C NMR (100 MHz, DMSO-dg) & = 156.0, 146.0, 143.7, 137.6,

€l 137.5,134.1, 133.8, 131.6, 130.5, 130.0, 129.1, 128.6, 128.2, 128.1, 127.8,
127.5, 127.0, 21.5; HRMS Calculated for C,H15sCIN,0,S [M+H]" 409.0778, found 409.0766.

W,
A/
W,

N-(2-(4-Bromophenyl)quinolin-3-yl)-4-methylbenzenesulfonamide (1g): 55% yield, white
solid, mp 281-283 °C, R; = 0.15 (petroleum ether/EtOAc 10:1). *H NMR (400 MHz, DMSO-dg) &
NHTs =10.02 (s, 1H), 8.07 (s, 1H), 7.97 (dd, J = 16.1, 8.2, 2H), 7.76 (t, J = 7.4,

1H), 7.60 (dd, J = 17.0, 7.9, 3H), 7.46 (dd, J = 15.0, 8.2, 4H), 7.25 (d, J =

O 7.9, 2H), 2.37 (s, 3H); *C NMR (100 MHz, DMSO-dg) & = 156.1, 146.0,

Br 143.6, 137.9, 137.7, 134.0, 131.9, 131.2, 130.5, 130.0, 129.1, 128.7, 128.1,

127.8, 127.5, 127.0, 122.6, 21.5; HRMS Calculated for C»,H1sBrN,0,S [M+H]" 453.0272, found
453.0267.

W,
A/

N-(2-(4-Fluorophenyl)quinolin-3-yl)-4-methylbenzenesulfonamide (1h): 51% yield, white
solid, mp 278-280 °C, R; = 0.40 (petroleum ether/EtOAc 10:1). *H NMR (400 MHz, CDCl3) & =
NHTs 8.44 (s, 1H), 8.02 (d, J = 8.4, 1H), 7.86 (d, J = 8.1, 1H), 7.67 (dd, J = 11.2,

4.1, 1H), 7.62-7.48 (m, 3H), 7.20 (d, J = 8.1, 2H), 7.13 (p, J = 8.8, 4H),
6.68 (s, 1H), 2.39 (s, 3H); **C NMR (100 MHz, DMSO-dg) & = 162.8 (d,

F' 13 = 245.6 Hz), 156.2, 146.0, 143.6, 137.7, 135.1 (d, “Jec = 2.2 H2),

W,
A/
W,
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133.9, 132.0 (d, Jgc = 8.6 Hz), 130.4, 130.0, 129.1, 128.6, 128.1, 127.7, 127.4, 127.0, 115.1 (d,
2Jec = 21.3 Hz), 21.4; F NMR (376 MHz, CDCl;) & = -111.2; HRMS Calculated for
Ca2H18FN20,S [M+H]" 393.1073, found 393.1065.

4-Methyl-N-(2-(4-(trifluoromethyl)phenyl)quinolin-3-yl)benzenesulfonamide (1i): 47%
yield, white solid, mp 252-254 °C, R = 0.15 (petroleum ether/EtOAc 10:1). "H NMR (400 MHz,
«NHTs CDCl3) 6 =8.46 (s, 1H), 8.03 (d, J = 8.4, 1H), 7.88 (d, J = 8.1, 1H), 7.65

P (tt, J=15.0, 7.4, 4H), 7.49 (d, J =8.1, 2H), 7.29 (d, J = 7.9, 2H), 7.19 (d,
J=8.0, 2H), 6.64 (s, 1H), 2.39 (s, 3H); *C NMR (100 MHz, CDCl3) § =
CFs  152.1, 145.4, 144.6, 140.5, 136.0, 131.6, 131.2, 130.9, 129.9, 129.6,

129.3, 129.1, 128.2, 128.0, 127.9, 127.8, 127.6, 127.1, 126.1, 126.1, 126.0, 126.0, 125.2, 122.4,

21.5; F NMR (376 MHz, CDCl3) & = -62.9; HRMS Calculated for CpsH1sFsN,0,S [M+H]*
443.1041, found 443.1037.

4-Methyl-N-(2-(naphthalen-2-yl)quinolin-3-yl)benzenesulfonamide (1j): 52% vyield, white
solid, mp 292-294 °C, R; = 0.30 (petroleum ether/EtOAc 5:1). *H NMR (400 MHz, DMSO-dg) & =
~NHTs 10.06 (s, 1H), 8.19 (s, 1H), 8.01 (dd, J = 16.1, 7.4, 4H), 7.91 (dd, J = 10.2,

P 5.6, 2H), 7.77 (t, J = 7.5, 1H), 7.70-7.55 (m, 4H), 7.42 (d, J = 8.1, 2H),

7.09 (d, J = 8.0, 2H), 2.26 (s, 3H); *C NMR (100 MHz, DMSO-dg) & =
156.8, 146.0, 143.5, 137.7, 136.1, 133.3, 133.2, 133.0, 130.3, 129.9,

129.1, 129.1, 129.0, 128.8, 128.1, 127.9, 127.6, 127.6, 127.6, 127.5, 127.1, 126.9, 126.6, 21.4;
HRMS Calculated for CpsH21N,0,S [M+H]" 425.1324, found 425.1317.

N-(6-Fluoro-2-phenylquinolin-3-yl)-4-methylbenzenesulfonamide (1k): 60% yield, white
solid, mp 216-218 °C, R = 0.15 (petroleum ether/CH,Cl, 1:3). *H NMR (400 MHz, CDCly) & =
F «NHTs 836 (s, 1H), 8.01 (dd, J=8.0,52, 1H), 7.54 (d, J = 7.5, 2H), 7.42 (dd, J =
O P 21.4, 7.7, 5H), 7.18 (dd, J = 14.8, 6.8, 4H), 6.83 (s, 1H), 2.38 (s, 3H); ©*C
NMR (100 MHz, CDCly) & = 161.1 (d, “Jrc = 249.3 Hz), 152.3 (d, “Jec =
2.9 Hz), 144.6, 142.1, 136.3, 135.9, 131.8 (d, SJFC =9.4 Hz), 129.9, 129.5,

129.4, 129.3, 128.6, 128.4, 127.2, 124.7 (d, *Jec = 5.4 Hz), 119.3 (d, *Jec = 25.9 Hz), 110.4 (d,

2Jec = 22.2 Hz), 21.5; F NMR (376 MHz, CDCl3) & = -112.1; HRMS Calculated for
C2H1sFN,0,S [M+H]" 393.1073, found 393.1065.

4-Methyl-N-(2-(pyridin-3-yl)quinolin-3-yl)benzenesulfonamide (11): 58% vyield, white
solid, mp 192-194 °C, Ry = 0.30 (petroleum ether/EtOAc 5:1). *H NMR (400 MHz, CDCl3) & =
8.62 (d, J = 4.5, 1H), 8.43 (s, 2H), 8.03 (d, J = 8.4, 1H), 7.86 (d, J = 8.1, 1H),

ST 7.70 (t, J=7.6, 1H), 7.57 (dd, J = 21.7, 8.3, 4H), 7.41 (s, 1H), 7.31 (dd, J =
% 7.5,5.0, 1H), 7.20 (d, J = 8.0, 2H), 2.39 (s, 3H); *C NMR (100 MHz, CDCl5)
Z & = 151.0, 150.0, 149.4, 145.6, 144.5, 136.4, 136.2, 133.2, 129.9, 129.6,

129.3, 128.9, 128.5, 127.9, 127.7, 127.6, 127.1, 123.5, 21.5; HRMS Calculated for Cy;H15N30,S
[M+H]" 376.1120, found 376.1116.
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4. Synthesis of tert-butyl 2-phenylquinolin-3-ylcarbamate 7

~NH2 1) LiHMDS, THF - NHBoc
7

Under an nitrogen atmosphere and at 0 °C, a solution of 2-phenylquinolin-3-amine (100 mg,
0.45 mol) in THF (5 mL) was charged with 1.0 M lithium bis(trimethylsilyl)amide in THF/PhEt
(1.1 mL, 1.1 mmol), followed by di-tert-butyl dicarbonate ((Boc),0O, 119 mg, 0.55 mmol) in THF
(4 mL). The cold bath was removed and the viscous mixture was allowed to stir for 5 h. The
solvent was evaporated, dissolved in dichloromethane (10 mL) and washed with 0.05 M HCI (10
mL) and brine. The combined organic layers were dried (Na,SO,). After filtration, the solvent was
removed under reduced pressure and the residue was purified by flash chromatography on silica
gel to yield the product.

tert-Butyl 2-phenylquinolin-3-ylcarbamate (7): 71% yield, white solid, mp 144-146 °C, Rs
= 0.70 (petroleum ether/EtOAc 5:1). *H NMR (400 MHz, CDCl3) & = 8.92 (s, 1H), 8.05 (d, J = 8.0,
NHBoe LH). 7.81(d, J =7.5, 1H), 7.71-7.45 (m, 7H), 6.80 (s, 1H), 1.51 (s, 9H); B¢
O t NMR (100 MHz, CDCl3) 6 = 152.9, 151.6, 144.3, 137.7, 130.2, 129.5, 129.4,
N O 129.3, 129.1, 128.3, 128.2, 127.5, 127.2, 123.3, 81.5, 28.5; HRMS Calculated

for CooH21N,0, [M+H]* 321.1603, found 321.1600.

5. Asymmetric Transfer Hydrogenation of 7

o] o]
©\/j: NH Boc+ Eto)jl\/rl\o o (S)-3a m NHBoc
N/ Ph N 1,4-dioxane H Ph
7 H 2a 8

A mixture of 7 (0.125 mmol), Hantzsch ester 2a (76 mg, 0.30 mmol, 2.4 equiv), and chiral
phosphoric acid (S)-3a (3.2 mg, 0.00625 mmol, 5 mol%) in 1,4-dioxane (3 mL) was stirred at 25
°C under nitrogen for 24 h. After the reaction was completed (determined by TLC), the solvent
was removed under reduced pressure. Purification was performed by a silica gel column to give
the desired product. The enantiomeric excesses were determined by chiral HPLC.

tert-Butyl 2-phenyl-1,2,3,4-tetrahydroquinolin-3-ylcarbamate (8): 70% vyield, 42% ee,

white solid, mp 55-57 °C, [a]®p = -41.5 (¢ 0.20, CH,CL,), Ry = 0.70 (petroleum ether/CH,Cl,/

NHBoe EOAC 10:10:1). *H NMR (400 MHz, CDCls) & = 7.40-7.29 (m, 5H), 7.04 (dd,

O J=16.2,7.9, 2H), 6.72 (t, J = 7.3, 1H), 6.60 (d, J = 7.9, 1H), 4.89 (d, J = 9.1,

N O 1H), 4.59 (s, 1H), 4.27 (d, J = 4.9, 1H), 4.02 (s, 1H), 3.20 (dd, J = 16.4, 4.6,

1H), 2.79 (dd, J = 16.4, 3.7, 1H), 1.30 (s, 9H); *C NMR (100 MHz, CDCl5)

6 = 155.3, 143.9, 140.6, 130.4, 128.5, 127.8, 127.3, 126.9, 118.4, 118.4, 114.3, 79.1, 58.3, 47.9,

33.7, 28.3; HRMS Calculated for CyH,sN,0, [M+H]" 325.1916, found 325.1910; HPLC:

Chirapak OJ-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min,
retention time 7.5 min and 10.3 min (major).
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6. Asymmetric Transfer Hydrogenation of Quinolin-3-amines 1

1 2a (2.4 eq.) R! NHTs
R - NHTS  (9)3F (5 moi%) \C(j
NF gz 14-Dioxane/DCM (2:1) N “IR2
1 4

A mixture of quinolin-3-amine 1 (0.125 mmol), Hantzsch ester 2a (76 mg, 0.30 mmol, 2.4
equiv), and chiral phosphoric acid (S)-3f (4.7 mg, 0.00625 mmol, 5 mol%) in 1,4-dioxane/CH,Cl,
(2:1, 3 mL) was stirred at 25 °C under nitrogen for 24 h. After the reaction was completed
(determined by TLC), the solvent was removed under reduced pressure. The residue was purified
by flash chromatography on silica gel to yield desire product. The enantiomeric excesses were
determined by chiral HPLC.

4-Methyl-N-((2S,3S)-2-phenyl-1,2,3,4-tetrahydroquinolin-3-yl)benzenesulfonamide (4a)%:
94% vyield, 95% ee, white solid, mp 175-177 °C, [a]®’p = +73.2 (c 0.88, CH.Cl,) [lit.% [a]"*p =
NHTs 1829 (c 0.14, CHCI3) for >99% ee (2S,3S)], Ry = 0.40 (petroleum
©\/j ether/EtOAc 5:1). *H NMR (400 MHz, CDCl3) & = 7.35 (d, J = 8.2, 2H),
N~ 7.25-7.17 (m, 5H), 7.04 (t, J = 8.8, 3H), 6.93 (d, J = 7.4, 1H), 6.72 (t, J = 7.4,
1H), 6.60 (d, J = 7.9, 1H), 4.84 (d, J = 8.7, 1H), 4.49 (s, 1H), 3.99 (s, 1H),
3.84 (dd, J = 7.8, 3.5, 1H), 3.07 (dd, J = 16.2, 3.9, 1H), 2.89 (dd, J = 16.5, 4.2, 1H), 2.36 (s, 3H);
3¢ NMR (100 MHz, CDCl3) 6 = 143.6, 142.9, 139.7, 137.6, 130.6, 129.6, 128.7, 128.0, 127.6,
126.9, 126.8, 119.0, 118.2, 114.7, 58.4, 51.6, 34.4, 21.6; HPLC: Chirapak AD-H column, 254 nm,
30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 15.0 min (major) and 20.1
min.

4-Methyl-N-((2S,3S)-2-m-tolyl-1,2,3,4-tetrahydroquinolin-3-yl)benzenesulfonamide (4b):
96% vyield, 97% ee, white solid, mp 197-199 °C, [a]®p = +71.3 (c 0.94, CH,Cl,), R; = 0.45
NHTs (petroleum ether/EtOAc 5:1). *H NMR (400 MHz, CDClg) § = 7.31 (d, J =
©\/j 7.9, 2H), 7.15-6.90 (m, 8H), 6.72 (t, J = 7.3, 1H), 6.59 (d, J = 7.9, 1H), 4.86
N ©/ (d, J = 8.4, 1H), 4.43 (s, 1H), 3.93 (s, 1H), 3.81 (d, J = 4.1, 1H), 3.11 (dd, J
=16.4, 3.3, 1H), 2.96 (dd, J = 16.4, 2.9, 1H), 2.35 (s, 3H), 2.24 (s, 3H); **C
NMR (100 MHz, CDCly) 6 = 143.5, 142.5, 139.5, 138.2, 137.5, 130.5, 129.3, 128.6, 128.5, 127.4,
127.3, 126.6, 123.6, 118.9, 118.2, 114.6, 58.1, 51.6, 34.6, 21.4, 21.4; HRMS Calculated for
Ca3H25N»0,S [M+H]" 393.1637, found 393.1632; HPLC: Chirapak AD-H column, 254 nm, 30 °C,
n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 12.8 min (major) and 16.3 min.

4-Methyl-N-((2S,3S)-2-p-tolyl-1,2,3,4-tetrahydroquinolin-3-yl)benzenesulfonamide (4c):
98% yield, 91% ee, white solid, mp 240-242 °C, [a]®°p = +59.5 (c 0.92, CH,Cl,), R; = 0.45
NHTs (petroleum ether/EtOAc 5:1). *H NMR (400 MHz, CDClg) § = 7.35 (d, J =
©\/j 8.2, 2H), 7.11-6.96 (m, 7H), 6.93 (d, J = 7.5, 1H), 6.71 (t, J = 7.4, 1H), 6.58
N ©\ (d, J=7.9, 1H), 4.82 (d, J = 8.3, 1H), 4.44 (s, 1H), 3.94 (s, 1H), 3.80 (td, J

= 7.0, 4.0, 1H), 3.07 (dd, J = 16.4, 4.0, 1H), 2.89 (dd, J = 16.5, 4.1, 1H),

2.37 (s, 3H), 2.32 (s, 3H); *C NMR (100 MHz, CDCl;) & = 143.5, 142.5, 137.6, 136.5, 130.4,
129.2, 129.2, 127.4, 126.7, 126.5, 118.8, 118.1, 1145, 57.9, 51.5, 34.3, 21.5, 21.1; HRMS
Calculated for Co3H2sN-0,S [M+H]" 393.1637, found 393.1635; HPLC: Chirapak AD-H column,
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254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 14.1 min (major)
and 21.2 min.

N-((2S,3S)-2-(4-tert-Butylphenyl)-1,2,3,4-tetrahydroquinolin-3-yl)-4-methylbenzenesulfo
namide (4d): 93% yield, 94% ee, white solid, mp 201-203 °C, [a]®p = +28.7 (¢ 1.00, CH,Cl,), Rs
NHTSs = 0.30 (petroleum ether/EtOAc 10:1). *H NMR (400 MHz, CDCl;) & =
@(j 7.42 (d, J = 8.2, 2H), 7.27 (d, J = 8.3, 2H), 7.17 (d, J = 8.3, 2H), 7.11-7.00
N~ (m, 3H), 6.90 (d, J = 7.4, 1H), 6.70 (t, J = 7.4, 1H), 6.56 (d, J = 7.9, 1H),
‘Bu 4,78 (d, J = 8.8, 1H), 4.46 (d, J = 2.3, 1H), 4.00 (s, 1H), 3.84 (td, J = 8.1,
4.6, 1H), 3.01 (dd, J = 16.4, 4.1, 1H), 2.88 (dd, J = 16.5, 5.0, 1H), 2.35 (s, 3H), 1.32 (s, 9H); °C
NMR (100 MHz, CDCl3) 6 = 151.0, 143.5, 142.7, 137.7, 136.6, 130.3, 129.3, 127.5, 126.9, 126.7,
125.5, 118.6, 118.0, 114.4, 58.0, 51.2, 34.5, 33.7, 31.4, 21.5; HRMS Calculated for CysH3;N,0,S
[M+H]" 435.2106, found 435.2095; HPLC: Chirapak AD-H column, 254 nm, 30 °C,
n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 10.4 min (major) and 19.5 min.

N-((2S,3S)-2-(4-methoxyphenyl)-1,2,3,4-tetrahydroquinolin-3-yl)-4-methylbenzenesulfo

namide (4e): 96% yield, 99% ee, white solid, mp 195-197 °C, [a]®5 = +49.2 (c 0.98, CH,Cl,), Rs

NHTs = 0.15 (petroleum ether/EtOAc 10:1). *H NMR (400 MHz, CDCl3) & =

@(j 7.36 (d, J=8.2, 2H), 7.09 (d, J = 8.6, 2H), 7.03 (t, J = 6.7, 3H), 6.93 (d,

N @\ J=75, 1H), 6.71 (t, J = 7.6, 3H), 6.57 (d, J = 7.9, 1H), 4.82 (d, J = 8.6,

OMe  1H), 4.42 (d,J = 1.7, 1H), 3.94 (s, 1H), 3.79 (d, J = 6.5, 4H), 3.07 (dd, J

=16.4, 4.0, 1H), 2.87 (dd, J = 16.5, 4.1, 1H), 2.36 (s, 3H); *C NMR (100 MHz, CDCl3) & = 159.4,

143.5, 142.7, 137.6, 131.5, 130.4, 129.3, 127.7, 127.4, 126.7, 118.8, 118.0, 114.5, 113.9, 57.6,

55.2, 51.6, 34.3, 21.4; HRMS Calculated for Cy3H5N,05S [M+H]" 409.1586, found 409.1573;

HPLC: Chirapak AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min,
retention time 17.8 min (major) and 30.1 min.

N-((2S,3S)-2-(4-Chlorophenyl)-1,2,3,4-tetrahydroquinolin-3-yl)-4-methylbenzenesulfona
mide (4f): 97% yield, 95% ee, white solid, mp 260-262 °C, [a]*°p = +52.0 (c 0.88, CH,Cl,), R; =
NHTs 0.20 (petroleum ether/EtOAc 10:1).'*H NMR (400 MHz, CDCl3) & = 7.33
@j (d, J = 8.2, 2H), 7.13-7.04 (m, 7H), 6.99 (d, J = 7.4, 1H), 6.76 (t, J = 7.4,
! 1H), 6.61 (d, J = 8.1, 1H), 4.87 (d, J = 8.9, 1H), 4.47 (s, 1H), 3.90 (s, 1H),
€l 3.80 (d, J = 5.6, 1H), 3.17 (dd, J = 16.6, 4.1, 1H), 2.96 (dd, J = 16.5, 3.4,
1H), 2.41 (s, 3H); B3¢ NMR (100 MHz, DMSO-d¢) 6 = 144.7, 142.8, 140.4, 138.5, 132.2, 129.9,
129.8, 129.8, 128.0, 127.5, 126.7, 117.4, 116.6, 113.9, 57.0, 51.1, 31.8, 21.5; HRMS Calculated
for Co5H2»CIN,O,S [M+H]" 413.1091, found 413.1076; HPLC: Chirapak AD-H column, 254 nm,
30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 12.4 min (major) and 23.1
min.

Iz

N-((2S,3S)-2-(4-Bromophenyl)-1,2,3,4-tetrahydroquinolin-3-yl)-4-methylbenzenesulfona
mide (4g): 99% vyield, 96% ee, white solid, mp 264-266 °C, [a]*5 = +33.6 (¢ 0.80, CH,CL,), Ry =
NHTs 0.20 (petroleum ether/EtOAc 10:1). *H NMR (400 MHz, CDCl3) & = 7.33
@j (d, J=8.3,2H), 7.27 (d, J = 7.2, 2H), 7.07 (dd, J = 13.3, 8.2, 5H), 6.98 (d,
N @\ J =176, 1H), 6.76 (t, J = 7.0, 1H), 6.61 (d, J = 7.9, 1H), 4.85 (d, J = 8.9,
Br1H), 4.45 (s, 1H), 3.89 (s, 1H), 3.80 (dd, J = 8.5, 3.3, 1H), 3.15 (dd, J =

16.6, 4.0, 1H), 2.95 (dd, J = 16.6, 3.5, 1H), 2.43 (s, 3H); *C NMR (100 MHz, DMSO-dg) & =
144.7, 142.8, 140.8, 138.5, 130.9, 130.3, 129.8, 129.8, 127.5, 126.7, 120.8, 117.4, 116.6, 113.9,

S7



57.0, 51.1, 31.7, 21.5. HRMS Calculated for C»,H»,BrN,0,S [M+H]* 457.0585, found 457.0579;
HPLC: Chirapak AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min,
retention time 13.1 min (major) and 24.8 min.

N-((2S,3S)-2-(4-Fluorophenyl)-1,2,3,4-tetrahydroquinolin-3-yl)-4-methylbenzenesulfona

mide (4h): 93% yield, 98% ee, white solid, mp 249-251 °C, [a]®p = +45.0 (c 0.88, CH,Cl,), R; =

NHTs 0.40 (petroleum ether/EtOAc 7:1). *H NMR (400 MHz, CDCl3) & = 7.35 (d,
@j” J=8.2,2H), 7.15 (dd, J = 8.5, 5.4, 2H), 7.05 (t, J = 8.5, 3H), 6.94 (d, J =

N 7.5, 1H), 6.83 (t, J = 8.6, 2H), 6.73 (t, J = 7.4, 1H), 6.59 (d, J = 8.0, 1H),
F4.84(d, J=8.9, 1H), 4.47 (s, 1H), 3.92 (s, 1H), 3.80 (dd, J = 8.3, 3.2, 1H),

3.11 (dd, J = 16.5, 4.0, 1H), 2.88 (dd, J = 16.5, 3.7, 1H), 2.38 (s, 3H); *C NMR (100 MHz, CDCl5)
8 =162.5 (d, Yec = 246.4 Hz), 143.3, 142.9, 137.5, 135.3 (d, “Jec = 3.1 Hz), 130.5, 129.4, 128.3
(d, 3Jec = 8.1 Hz), 127.5, 126.6, 119.1, 117.8, 115.3 (d, 2Jec = 21.4 Hz), 114.7, 57.6, 51.7, 34.5,
21.4; F NMR (376 MHz, CDCls) & = -114.3. HRMS Calculated for CyH»,FN,0,S [M+H]*
397.1386, found 397.1368; HPLC: Chirapak AD-H column, 254 nm, 30 °C, n-hexane/i-propanol =
70/30, flow = 0.7 mL/min, retention time 12.2 min (major) and 20.8 min.

4-Methyl-N-((2S,3S)-2-(4-(Trifluoromethyl)phenyl)-1,2,3,4-tetrahydroquinolin-3-yl)ben
zenesulfonamide (4i): 99% yield, 98% ee, white solid, 214-216 °C, [o]* = +65.9 (c 0.94,
NHTs CH,Cl,), Rf = 0.20 (petroleum ether/EtOAc 10:1). *H NMR (400 MHz,
@j CDCl3) 8 =7.42 (d, J = 8.2, 2H), 7.36-7.29 (m, 4H), 7.07 (t, J = 7.6, 1H),
N ©\ 7.00 (dd, J = 13.4, 7.8, 3H), 6.77 (t, J = 7.4, 1H), 6.63 (d, J = 8.0, 1H),
CFs 488 (d, J = 8.8, 1H), 4.55 (s, 1H), 3.96 (s, 1H), 3.85 (d, J = 3.2, 1H),
3.16 (dd, J = 16.6, 4.0, 1H), 2.96 (dd, J = 16.6, 3.5, 1H), 2.34 (s, 3H); *C NMR (100 MHz, CDCl5)
6 =143.6, 143.1, 143.0, 137.2, 130.6, 130.2, 129.9, 129.3, 127.6, 127.1, 126.6, 125.3, 125.3, 125.3,
125.2, 122.6, 119.5, 117.8, 114.9, 58.0, 51.5, 34.6, 21.3; *°F NMR (376 MHz, CDCl3) 6 = -62.4.
HRMS Calculated for CysH,,FsN,0,S [M+H]" 447.1354, found 447.1344; HPLC: Chirapak
AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time
9.1 min (major) and 17.1 min.

4-Methyl-N-((2S,3S)-2-(Naphthalen-2-yl)-1,2,3,4-tetrahydroquinolin-3-yl)benzenesulfon
amide (4j): 91% yield, 83% ee, white solid, mp 225-227 °C, [a]*’p = +27.2 (¢ 0.98, CH,Cl,), R; =

NHTs 0.20 (petroleum ether/EtOAc 10:1). *H NMR (400 MHz, CDCly) § =
@(j 7.79-7.73 (m, 1H), 7.73-7.67 (m, 1H), 7.62 (s, 1H), 7.55 (d, J = 8.5, 1H),
N 7.52-7.46 (m, 2H), 7.15 (dd, J = 8.5, 1.6, 1H), 7.07 (dd, J = 12.8, 8.1, 3H),

7.01 (d, J = 7.5, 1H), 6.76 (td, J = 7.5, 0.8, 1H), 6.65 (d, J = 7.9, 1H),
6.50 (d, J = 8.1, 2H), 5.00 (d, J = 8.4, 1H), 4.58 (d, J = 1.2, 1H), 4.03 (s, 1H), 3.91-3.83 (m, 1H),
3.21 (dd, J = 16.5, 4.0, 1H), 3.06 (dd, J = 16.5, 3.2, 1H), 2.06 (s, 3H); *C NMR (100 MHz, CDCl5)
6=143.4,142.3, 136.9, 136.8, 133.2, 133.1, 130.6, 128.8, 128.3, 128.0, 127.5, 127.4, 126.3, 126.3,
126.1, 125.0, 124.5, 119.2, 118.3, 114.9, 58.1, 51.7, 35.2, 21.3; HRMS Calculated for
Ca6H25N20,S [M+H]" 429.1637, found 429.1625; HPLC: Chirapak AD-H column, 254 nm, 30 °C,
n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 17.5 min (major) and 22.8 min.

N-((2S,3S)-6-Fluoro-2-phenyl-1,2,3,4-tetrahydroquinolin-3-yl)-4-methylbenzenesulfona
mide (4k): 94% yield, 73% ee, white solid, mp 204-206 °C, [a]*’p = +66.7 (¢ 0.92, CH,CL,), R; =
0.25 (CH,Cly/petroleum ethe 3:1). "H NMR (400 MHz, CDCl3) § = 7.33 (d, J = 8.2, 2H), 7.22 (dd,
J=7.4,26,5H),7.03(d, J=8.1, 2H), 6.78 (td, J = 8.5, 2.8, 1H), 6.67 (d, J = 9.0, 1H), 6.55 (dd, J
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=8.7,4.7, 1H), 4.88 (d, J = 8.4, 1H), 4.45 (s, 1H), 3.88 (s, 1H), 3.82 (dd, J = 7.3, 3.6, 1H), 3.10
F NHTs  (dd, J=16.8,4.0, 1H), 2.92 (dd, J = 16.7, 3.2, 1H), 2.36 (s, 3H); *°C NMR
\Ej\/j (100 MHz, DMSO-dg) & = 154.7 (d, “Jec = 231.3 Hz), 142.7, 141.5 (d, “Jec
N = 1.3 Hz), 138.6, 129.9, 128.2, 128.2, 127.4, 126.7, 118.9 (d, *Jec = 7.2 Hz),

115.7 (d, ec = 21.9 Hz), 114.6 (d, 3Jec = 7.5 Hz), 114.1 (d, Jrc = 22.1

Hz), 57.7, 51.0, 31.5, 21.4; *F NMR (376 MHz, DMSO-dg) 5 = -129.3. HRMS Calculated for
CaoH2FN,0,S [M+H]" 397.1386, found 397.1373; HPLC: Chirapak AD-H column, 254 nm, 30
°C, n-hexane/i-propanol = 40/60, flow = 0.2 mL/min, retention time 31.9 min (major) and 33.4

min.

4-Methyl-N-((2S,3S)-2-(Pyridin-3-yl)-1,2,3,4-tetrahydroquinolin-3-yl)benzenesulfonami

de (4l): 70% yield, 97% ee, colorless oil, [a]?’p = +65.0 (¢ 0.50, CH,Cl,), R = 0.40 (pure EtOAC).
NuTs  H NMR (400 MHz, CDCl3) § = 8.53-8.38 (m, 2H), 7.60 (d, J = 7.9, 1H),
@(j 7.44 (d,J =8.2, 2H), 7.17-7.02 (m, 4H), 6.93 (d, J = 7.4, 1H), 6.74 (t, J = 7.3,
NN 1H), 6.61 (d, J = 8.0, 1H), 5.14 (d, J = 7.7, 1H), 4.54 (s, 1H), 4.01 (s, 1H),

7 392383 (m, 1H), 3.09 (dd, J = 16.5, 4.0, 1H), 2.85-2.74 (m, 1H), 2.38 (s,

3H); *C NMR (100 MHz, CDCl3) & = 149.1, 148.6, 143.1, 143.0, 137.6, 135.3, 134.7, 130.5,
129.6, 127.7, 126.6, 123.3, 119.2, 117.4, 114.7, 56.6, 51.2, 33.9, 21.5; HRMS Calculated for
Ca1H2»N30,S [M+H]* 380.1433, found 380.1420; HPLC: Chirapak AD-H column, 254 nm, 30 °C,

n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time 18.9 min and 65.3 min (major).

N-(cis-2-Butyl-1,2,3,4-tetrahydroquinolin-3-yl)-4-methylbenzenesulfonamide (4ma)3:
13% vyield, 60% ee, white solid, mp 164-166 °C, [a]*p = +13.0 (c 0.20, CH.Cl,), [lit.%: [a]*’p =
NHTs -46.5 (c 0.20, CH,Cl,) for >99% ee (2S,3S)], Ry = 0.55 (petroleum
©\/le ether/EtOAc 5:1). *H NMR (400 MHz, CDCls) 6 = 7.72 (d, J = 8.2, 2H),
N g 7.27(d,J=8.1,2H),6.98 (t, J =7.5, 1H), 6.77 (d, J = 7.4, 1H), 6.63 (t, J =
7.2, 1H), 6.48 (d, J = 7.9, 1H), 4.87 (d, J = 9.2, 1H), 3.80-3.69 (m, 1H), 3.61 (s, 1H), 3.18 (t, J =
6.6, 1H), 2.87 (dd, J = 16.6, 3.9, 1H), 2.57 (dd, J = 16.6, 2.1, 1H), 2.42 (s, 3H), 1.46-1.25 (m, 2H),
1.24-1.06 (m, 4H), 0.84 (t, J = 6.9, 3H); **C NMR (100 MHz, CDCl3) & = 143.5, 143.2, 138.8,
130.5, 129.6, 127.3, 127.0, 118.5, 117.8, 114.2, 54.8, 48.4, 34.3, 31.7, 27.7, 22.6, 21.5, 13.9.
HPLC: Chirapak AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 80/20, flow = 0.9 mL/min,
retention time 11.6 min and 13.2 min (major).

N-(trans-2-Butyl-1,2,3,4-tetrahydroquinolin-3-yl)-4-methylbenzenesulfonamide (4mb)>:

76% yield, 13% ee, colorless oil, []®p = -8.0 (¢ 0.66, CH,Cl,), Rs = 0.50 (petroleum ether/EtOAc

NHTs 5:1). "H NMR (400 MHz, CDCl3) 8 =7.72 (d, J = 8.2, 2H), 7.28 (d, J = 8.1,

N~ o~ 2H),6.98(t,J=75,1H),6.78 (d, J=7.4,1H), 6.61 (t, J = 7.3, 1H), 6.47 (d,

H J=28.0, 1H), 4.91 (d, J = 9.3, 1H), 3.98 (s, 1H), 3.62 (td, J = 7.9, 3.7, 1H),

3.06-2.94 (m, 1H), 2.82 (dd, J = 16.7, 4.5, 1H), 2.52-2.38 (m, 4H), 1.35-1.17 (m, 6H), 0.84 (t, J =

6.9, 3H); °C NMR (100 MHz, CDCl3) & = 143.3, 142.0, 138.6, 130.3, 129.7, 127.5, 126.9, 117.7,

116.5, 114.3, 55.0, 49.0, 33.8, 29.7, 27.7, 22.4, 21.5, 13.9. HPLC: Chirapak AD-H column, 254

nm, 30 °C, n-hexane/i-propanol = 75/25, flow = 0.8 mL/min, retention time 10.6 min (major) and
12.4 min.

3 Cai, X.-F.; Guo, R.-N.; Chen, M.-W.; Shi, L.; Zhou, Y.-G. Chem. Eur. J. 2014, DOI: 10.1002/chem.201402592.
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7. Removal of Ts Group

WNHTs NH,
@(j Na, Naphthalene @(j
—_—
N ”'/Ph THF y

N
H N Ph
4a 5
>99% ee 98% yield, >99% ee

after crystallization

Naphthalene (256 mg, 2.0 mmol) was added to a vigorously stirred suspension of sodium (46
mg, 2.0 mmol; washed free of oil in hexanes) in tetrahydrofuran (4 mL) under nitrogen at 25 °C.
The resulting green suspension was stirred for 1 h at 25 °C, then was transferred to a solution of
4-methyl-N-((2S,3S)-2-phenyl-1,2,3,4-tetrahydroquinolin-3-yl)benzenesulfonamide 4a (38 mg, 0.1
mmol) in THF (4 mL) cooled at -78 °C; portion-wise addition of this suspension to the reaction
solution was ceased upon formation of a persistent, dark-green reaction solution. The dark-green
solution was stirred at -78 °C for 1 h. Water (1 mL) was added to the solution at -78 °C. The
resulting suspension was stirred at -78 °C for 2 min, then warm to ambient temperature. The
organic layer was separated, and the aqueous later was extracted with CH,Cl,. The combined
organic layers were dried (Na,SO,4). After filtration, the solvent was removed under reduced
pressure, the residue was purified by flash chromatography on silica gel to yield the product.

(2S,3S)-2-Phenyl-1,2,3,4-tetrahydroquinolin-3-amine (5): 98% yield, >99% ee, white solid,

mp 98-100 °C, [a]®p = +56.4 (c 0.44, CH,Cl,). *H NMR (400 MHz, CDCly) & = 7.44-7.27 (m,

Nn,  5H), 7.09-6.98 (m, 2H), 6.73-6.65 (m, 1H), 6.62-6.54 (m, 1H), 4.55 (s, 1H),

©\/j‘ 3.99 (s, 1H), 3.36-3.18 (m, 2H), 2.74 (d, J = 15.8, 1H), 1.26 (s, 2H); *C NMR

NT (100 MHz, CDCl;) 5 = 144.0, 141.7, 130.6, 128.8, 127.9, 127.3, 127.1, 118.6,

118.1, 114.2, 60.2, 49.5, 35.7; HRMS Calculated for CisHi7N, [M+H]"

225.1392, found 225.1380; HPLC (corresponding N-4-toluenesulfonyl derivative): Chirapak

AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min, retention time
14.7 min (single).
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8. Isotopic Labeling Experiment
2a (2.4 eq.) NHTs

©\/\/[NHTS (S)-3a (5 mol%) @(j—D (80%)
NP ~pp,  CHaCl/CD;0D (3:1) N~ “Ph

H

1a 4a
yield: 74%, ee: 4%

A mixture of 1a (47 mg, 0.125 mmol), Hantzsch ester 2a (76 mg, 0.30 mmol, 2.4 equiv), and
chiral phosphoric acid (S)-3a (3.2 mg, 0.00625 mmol, 5 mol%) in CH,CI,/CDs0OD (3:1, 3 mL)
was stirred at 30 °C under nitrogen for 24 h. The solvent was removed under reduced pressure.
The residue was purified by flash chromatography on silica gel to give product 4a.
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9. Copy of NMR and HPLC for Racemic and Chiral Compounds
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Data File C:4FC-3 CPANYZINOOLE25.D
Fawple MName: FC-Z2-53B

Acg. Operator
Acg. Instrument
Injection Date
Acg. Method
Last changed

Instrument 1 Location : Wial 1
5/10/2012 10:05:16 PM

C:4CHEM324 1\METHOD 5% DEF_LC.K

5/10/2012 9:54:41 PH

(modified after loading) .

Data File C:4FC-3 CPAVYEZOOS727.D
Sample Name: FC-6-57C

Analysis Method @ C:NCHEM32YINMETHODSWDEF LCLM Acg. Operator + EHOU
Last changed : 3/18/2014 3:07:38 PM by 2 Acg. Instrument : Instrument 1 Location : Vial 1
imodified after loadineg) Injection Date @ 373072014 12:34:12 PH
Sanple Info : 07-H, H/i-Pr0OH = 70430, 0.7 ul/min, 30 oC, 254 mm Acg. Method : C:VHPCHEM\1\METHODZ\DEF LC1.M
Last chanced t 343072014 12:22:43 PM by ZHOU
(modified after loading)
SANDT A, Wavelength=754 nm (CAFC-3 CRANTZHO0T6I5. 00 Analysis Method : C:)CHEN32)1\METHODZ\DEF LC.N
Harm, ] Last changed 1 3/29/2014 10:10:40 PM by Z
imodified after loading)
Sample Info : 0J-H, H/i-FroH = 70/30, 0.7 ml/win, 30 of, 254 mm
160
T A, Wiavelength=25 At CAFC-3 CFAWZOOETEY 17
140 mAl ]
=
¥
~
120+
40 o
100 @
80 = 30 o
4 7
2
&0+
204
40
104
10
0 T T T T T T
a 2 4 L] 3 o 1z min|
04
== i z i 5 : 10 12

Area Percent Report

Area Percent Report

Jorted By H Higmal —
Multiplier: H 1.0000
Dilution: : 1.0000 NHBoc Sorted By : Sigmal NHBoc
Use Multiplier & Dilution Factor with ISTDs Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 &, Wavelength=254 nm N N
Peak RetTime Type Width Area Height Area digmal 1: VDL &, Wavelength=254 nm
#  fwin] fwinl mdl  *s  [wdD 1] % (£)-8 Peak RetTime Type Width Area Height Area (-)-8
sl [l ! ! ! ! #  Imin] fwinl mAU  *s  [wdl ] %
1 7.460 V¥ 0.2624 2169.08055 123.94372 49.9235 O S PR | |
2z 10.281 BB 0.5062 2175.70752  65.13602 50.0765 1 7.461 VB 0.2309 390.37231  25.73003 28.5163
z 10.316 EB 0.4431 964.32111 33.25805  71.1837
Totals : 4344.76807 189.07974
Totals : 1354. 69542 58.98837
#%% End of Report *%% == ¥+t Tnd of Repors fo%
Instrument 1 3/18/2014 3:07:44 PM 2 Fage 1 of 1 Instrument 1 3/29/2014 10:10:44 PM Z Fage 1 of 1
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Data File C:YFC-3 CPAVYZNOOAG4Z.D Data File C:\FC-3 CPAVYZOOSZ69.T

Sawple Name: FC-Z2-514 Sauple Name: FC-6-23D
Acg. Operator H Acg. Operator ¢ ZHOO
Acg. Instrument : Instrument 1 Location : ¥ial 1 Acg. Instrument : Instrument 1 Location : ¥ial 1
Injection Date : 3/18/2014 11:05:24 AN Injection Date : 11/15/2013 1:46:51 AM
Acg. Method : C:\CHEM3Z)1\METHOD S\DEF LC.M Acg. Method : C:\HPCHEM\ 1\METHOD S\DEMOCALZ. M
Last changed i 341872014 10:55:34 AM by Z Last changed : 11/15/2013 12:51:59 AM by ZHOU
(modified after loading) (modified after loading)
Analysis Method : C:\CHEM3Z\1\METHOD3\DEF LC.H Analysis Method : C:\CHEM3Z)1\METHOD3\DEF LC.I
Last changed ¢ 341872014 1:34:59 FM by Z Last changed ¢ 3/1872014 1:53:26 FM by Z
imodified after loading) imodified after loading)
Sample Info i AD-H, H/i-Pr0OH = 70730, 0.7 nlLsfmin, 30 oC, Z54 nm Sample Info i AD-H, H/i-Pr0OH = 70730, 0.70 nLsmin, 30 oC, Z54nm
VAT A, Wiawelen gth=2 54 i (P03 CPAWZ NOTE6a7 TIy AT 7, Wiavalen geh=2 53 i (W T3 CPATZD0AE08 T
mau 4 mal =
B0+
6D+
50 &
E
N 50+
40
40
el
304
04
204
10 104
“
S
S S b 2
o 0 1
T T T T T T T T T T T T T T T
o 5 5 7.5 o 1245 15 175 0 min| o 15 5 78 10 1245 15 175 20
Area Percent Report Area Percent Report
Sorted By : Sitmal “NHTs Sorted By : Simmal “NHTs
Mulciplier: H 1.0000 ) Mulciplier: H 1.0000 )
Dilution: H L.o000 Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= N , Use Multiplier & Dilution Factor with I3TD= N .y,
’ 7
. H . H
dignal l: VD1 A, Wavelength=254 nm Fignal l: VD1 A, Wavelength=254 nm
Feak RetTime Type Width Area Height Area cis-(x)-4a Peak RetTime Type Width hrea Height irea cis-(+)-4a
# [min] [min] miU  *s Al 1 % # [winl [mwin] nwiU  *= [mall 1 %
il Rt [ R 1 1 1 | il e [l R 1 1 1 |
1 14.88% BB 0.3137 1270.76526 B2.B68732 49,9532 1 14,961 BV 0.3143 1405.02979 69,39191 97.6604
2 18.987 BB 0.43238 1271.62073 45.43267 50.0168 2 Z0.115 BB 0.444z 33.66003 1.195818 Z.3398
Totals : 2542.38599  108. 12000 Totals : 1438. 68981 70. 59009
*** End of Report *+% *** End of Report *+%
Instrument 1 3/18/2014 1:35:03 PM Z Fags L of 1 Instrument 1 3/18/2014 1:53:32 PM Z Fags L of 1
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Data File C:\FC-3 CPAVYZOOS5324.1 Data File C:\FC-3 CPAVYZOOS3Z5.T

Sawple Name: FC-6-33D Sawple Name: FC-6-33C
Acg. Operator ¢ ZHOO Acg. Operator ¢ ZHOO
Acg. Instrument : Instrument 1 Location : ¥ial 1 Acg. Instrument : Instrument 1 Location : ¥ial 1
Injection Date : 11/25/2013 11:27:43 AN Injection Date : l1/25/2013 11:52:03 AM
Acg. Method : C:\HPCHEM\ 1\METHOD S\ DEMOCALZ. M Acg. Method : C:\HPCHEM\ 1\METHOD S\DEMOCALZ. M
Last changed : 1172572013 10:46:57 AN by ZHOU Last changed : 11/25/2013 10:46:57 AN by ZHOU
(modified after loading) (modified after loading)
Analysis Method : C:\CHEM3Z\1\METHOD3\DEF LC.H Analysis Method : C:\CHEM3Z)1\METHOD3\DEF LC.I
Last changed ¢ 341872014 1:57:05 FM by Z Last changed ¢ 3/1872014 1:57:05 FM by Z
imodified after loading) imodified after loading)
Sample Info i AD-H, H/i-Pr0OH = 70730, 0.7 mLfmin, 30 oC, 254 nm Sample Info i AD-H, H/i-Pr0OH = 70/30, 0.7 nLfmin, 30 oC, 254 nm
AT A, Wiawalen gth=2 58 i (oW T3 TP AT ZITA 34 1T VAT 7, Wiavalen geh=2 53 i (oW T3 CPATZD0535 T
mau 2 mau ©
72 B
100 4
20 o+
&
=
&0 o
15 4
G0~
10
40
54
20
=
&
<
0 0+ T =
T T T T T T T T T T T T T T T T
o 2 4 L] g 10 12 14 16 min| o 3 4 & 2 10 12 14 16
Area Percent Report Area Percent Report
Sorted By : Sirmal NHTs Sorted By : Simmal NHTs
Multiplier: : 1.0000 N Multiplier: : 1.0000 °
Dilution: H L.o000 Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= ., Use Multiplier & Dilution Factor with I3TD= .,
N~ N~
dignal l: VD1 A, Wavelength=254 nm H Fignal l: VD1 A, Wavelength=254 nm H
Peak RetTime Type Width Area Height Area cis-(i)-4b Peak RetTime Type Width Area Height Area cis-(+)-4b
# [min] [min] miU  *s Al 1 % # [winl [mwin] nwiU  *= [mall 1 %
il R [ R 1 1 1 | il R [ R 1 1 1 |
1 12.783 BB 0.2723 4ll.568372 23.38140 50,8108 1 12.775 BB 0.2749 1918.63592 107.64734 98,2779
2 16.254 BB 0.3453 395.425z8 17.861535 49.1589Z 2 16.2Z56 BB 0.352z2 33.61895 1. 48077 l.7zz1
Totals : 809. 99200 40. 99675 Totals : 1952. 25787 109.12861
*** End of Report *+% *** End of Report *+%
Instrument 1 3/18/2014 2:00:04 PM Z Fags L of 1 Instrument 1 3/18/2014 1:59:05 PM Z Page L of 1
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Data File C:\FC-3 CPAVYZOOS3Z6.D

Sauple Name:

FC-6-33F

Acg. Operator

Acg. Instrument :

Injection Date
Aceg. Method
Last changed

dnalysis Method :

Last changed

HJauple Info

ZHOU

Instrument 1

11/25/2013 12:11:46 P
C:\HPCHEM, 1\ METHOD 3\ DEMOCALZ. ¥
1172572013 10:46:57 AM by ZHOU
(modified after loading)
C:\CHEM3ZY, 1\ METHOD 3\DEF LC.J
371872014 2:02:19 FM by Z
(modified after loading)

¢ AD-H, H/i-PrOH = 70430, 0.7 mlL/umin, 30 oC, 254 nn

Location :

¥ial 1

AT A, Wiavwalen gth=2 5 i (oW T3 TP AR 2T S2e 1T
mal =
g0
3
&
&=
B0+
40 4
204
o T T
T T T T T T T T
o 2.5 5 7E 10 125 15 17.5 0 225 min|
Area Percent Report
Sorted By Sicmal
Multiplier: : 1.0000 “NHTs
Dilution: : 1.0000 *
Use Multiplier & Dilution Factor with I3TD=
N~
dignal l: VD1 A, Wavelength=254 nm H
Peak RetTime Type Width Area Height Area .
§  ruinl fwinl wall s [mal ] % cis-(t)-4c
il Rt [ R 1 1 1 |
1 14.104 BB 0.2991 1387.34253 97.30272 49,9685
2 Z1.258 BB 0.4694 1889.72144 62.46243 50.0315
Totals : 37977.06396  159.76515

*** End of Report *+%

Instrument 1 3/18/2014 2Z:04:01 PM Z

Page L of 1

S83

Data File C:\FC-3 CPAVYZOO05340.T

Sauple Name:

FC-6-33E

Acg. Operator

Acg. Instrument :

Injection Date
Aceg. Method
Last changed

Analysis Method :

Last changed

HJauple Info

ZHOU

Instrument 1

11/26/2013 11:26:38 MM
C:\HPCHEM 1\ METHOD 5\ DEMOCALZ. ¥
L1726/2013 1l0:15:46 AM by ZHOU
(modified after loading)
C:\CHEM3Z%, 1\ METHOD 3\DEF LC.H
371872014 2:02:19 FM by Z
(modified after loadineg)

¢ AD-H, H/i-PrOH = 70/30, 0.70 wlL/min, 30 oC, 254 nn

Location :

¥ial 1

VAT 7, Wiavalen geh=2 53 i (oW T3 CPATZD0A340 T
mal |
a0+
G0~
40
204
=
=
[ v
T T T T T T T T T
o 2.5 5 7E 10 125 15 17.5 0 225 min|
Area Percent Report
Sorted By Sirmal
Multiplier: : 1.0000 WNHTs
Dilution: : 1.0000 *
Use Multiplier & Dilution Factor with I3TD=
N~
Fignal l: VD1 A, Wavelength=254 nm H
Peak RetTime Type Width Area Height Area .
¢ rwinl fwinl wAU 75 (maU 1 s cis-(+)-4c
il et [ R 1 1 1 |
1 14.084 BB 0.2934 1873.15735 99,0598l 95,6111
2 Z1.Z19 BB 0.4653 85.95580 Z.87138 4. 3859
Totals 1959.14294 101.93118

*** End of Report *+%

Instrument 1 3/18/2014 2:03:07 PM Z

Page L of 1



Data File C:WFC-3 CPAVYEOOS591.D
Sawple Name: FC-6-63D

Acg. Operator ¢ ZHOO

Acg. Instrument : Instrument 1

Injection Date 172272014 7:45:32 AM

Acg. Method C:\HPCHEM\ 1\METHOD 3\DEF LC1.M
Last changed 172272014 7:44:56 AM by ZHOU
(modified after loading)
C:\CHEM3ZY, 1\ METHOD 3\DEF LC.J
371872014 2:06:37 FM by Z
(modified after loading)

i AD-H, H/i-PrOH = 70430, 0.7 nl/min, 30 oC, 254 nm

Location : Wial 1

dnalysis Method :
Last changed

HJauple Info

AT A, Wiavwalen gth=2 54 i (oW T3 CPARZITAEET 17
mau @
1004
80+
80+ =
=
E
40
0+
[ J T T
T T T T T T T
o 2.5 5 7E 10 125 15 20 225 min|
Area Percent Report
Sorted By Simmal “NHTs
Mulciplier: H 1.0000
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= “,
’

dignal l: VD1 A, Wavelength=254 nm

Data File C;4FC-3 CPAVYEO0S478.D
Sauple Name: FC-6-63C

Acg. Operator ¢ ZHOO

Acg. Instrument : Instrument 1

Injection Date 1/5/2014 1:26:50 FPM

Acg. Method C:\HPCHEM 1\ METHOD 5\ DEMOCALZ. ¥
Last changed L/5/2014 1:25:13 PH by ZHOU
(modified after loading)
C:\CHEM3Z%, 1\ METHOD 3\DEF LC.H
371872014 2:06:37 FM by Z
(modified after loadineg)

Analysis Method :
Last changed

HJauple Info

Location :

¥ial 1

¢ AD-H, H/i-PrOH = 70430, 0.7 nL/min, 30 oC, 254 nn

4 Bu
Pegk RetTime Type Width Area Height Area )- d
# [min] [min] miU  *s [mdd 1] %
il R [ R 1 1 1 |
1 10.3758 VB 0,2237 1492.69055 103.45294 50,0228
2 18.740 BB 0.46639 1491, 33228 49.865612  49.977Z
Totals : 2984.02283 153. 10906

Instrument 1 3/18/2

***% End of

014 2:11:10 PM Z

Report #%%

Page L of 1

AT 7, Wiavalen geh=3 53 i (W T3 CPATZD05A7E T
mal | 2
100 4
I
6D+
40
20+
=
io
=
0 T
T T T T T T T T T
o 2.5 5 7E 10 125 15 17.5 0 225 min|
Area Percent Report
Sorted By Simmal ‘\\NHTS
Mulciplier: H 1.0000
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TDs N ‘4,
Fignal l: VD1 A, Wavelength=254 nm ¢
js-(+)-4d Bu
Peak RetTime Type Width Area Height Area C’S'( )'
# [min] [min] mdlU  *5 [mdd 1] %
il R [ R 1 1 1 |
1 10.352 VB 0.2214 1686.70562 L15.47600 97,1974
2 18.510 BB 0.4508 45. 634058 L1.68231 Z.80z8
Totals 1735.34269 120, 15831

*** End of Report *+%

Instrument 1 3/18/2014 2:09:57 PM Z

S84
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Data File C:WFC-3 CPAVYEOOS541.D
Sawple Name: FC-6-70D

Acg. Operator

Acg. Instrument :

Injection Date
Aceg. Method
Last changed

dnalysis Method :

Last changed

HJauple Info

ZHOU

Instrument 1

171472014 2:58:17 AM
C:\HPCHEM, 1\ METHOD 3\ DEMOCALZ. ¥
171472014 12:53:56 AM by ZHOU
(modified after loading)
C:\CHEM3ZY, 1\ METHOD 3\DEF LC.J
371872014 2:27:15 FM by Z
(modified after loading)

i AD-H, H/i-PrOH = 70430, 0.7 nl/min, 30 oC, 254 nm

Location : Wial 1

AT A, Wiaalen gth=2 54 i (oW T3 TP AR ZITASET T
mau =
164
204
=
=
15+ a
10+
5
D_J
T T T T T T
o & 10 15 20 25 20 min|
Area Percent Report
Sorted By Simmal “NHTs
Multiplier: : L1.0000 )
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= .
N~
) H
dignal l: VD1 A, Wavelength=254 nm
. OMe
Peak RetTime Type Width Area Height Area cis-(x)-4e
# [min] [min] miU  *s [mdd 1] %
R R Rl R | | | I
1 17.68L BB 0.3835 628.14948 25.49725 50,0068
2 289.791 BB 0.6737 627.95407 14.347z0 49.9934
Totals : 1256. 13354 39.84445

*** End of Report *+%

Instrument 1 3/18/2014 2:27:38 PM Z

Page L of 1
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Data File C;4FC-3 CPAVYEOO0SS548.D
Sauple Name: FC-6-70C

Acg. Operator

Acg. Instrument :

Injection Date
Aceg. Method
Last changed

Analysis Method :

Last changed

HJauple Info

ZHOU

Instrument 1

171472014 9:12:35 AM
C:\HPCHEM 1\ METHOD 5\ DEMOCALZ. ¥
171472014 5:40:24 AM by ZHOU
(modified after loading)
C:\CHEM3ZY, 1\ METHOD 3\DEF LC.H
371872014 2:29:16 FM by Z
(modified after loadineg)

i AD-H, H/i-PrOH = 70430, 0.7 nl/min, 30 oC, 254 nm

Location : Wial 1

AT 7, Wiavalen geh=2 53 i (W T3 CPATZD0A54% T
mau
20+
B0
a4 -
204
od—
T T T T T T
o & 10 15 0 25 20 min|
Area Percent Report
Sorted By Sirmal
Multiplier: : 1.0000 ~NHTs
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD=
N~
Fignal l: VD1 A, Wavelength=254 nm H
Peak RetTime Type Width Area Height irea cis-(+)-de OMe
# [min] [min] mdlU  *5 [mdd 1] %
il Rt [ R 1 1 1 |
1 17.790 BB 0.3913 2326.19549 92.84051 99,2654
2 30.054 MM 0.6602 17.21516 4.34596e-1 0.7348
Totals 2343. 41365 93.27510

*** End of Report *+%

Instrument 1 3/18/2014 2:29:23 PM Z

Page L of 1



Data File C:WFC-3 CPAVYEOOS540.D
Sawple Name: FC-6-70B

Acg. Operator ¢ ZHOO

Acg. Instrument : Instrument 1

Injection Date 171472014 2:31:35 AM

Acg. Method C:\HPCHEM, 1\ METHOD 3\ DEMOCALZ. ¥
Last changed 171472014 12:53:56 AM by ZHOU
(modified after loading)
C:\CHEM3ZY, 1\ METHOD 3\DEF LC.J
371872014 2:21:07 FM by Z
(modified after loading)

dnalysis Method :
Last changed

HJauple Info

Location :

¢ AD-H, H/i-PrOH = 70430, 0.7 mlL/umin, 30 oC, 254 nn

AT 7, Wiawalen gth=2 5 i (oW T3 TP AR 2540 T
mau i
1744
14 o
1.5 4
o
2
104 o
74
54
2464
o
T T T T T
o § 10 15 a0 25 min|
Area Percent Report
Sorted By Sicmal
Fultiplier: : 1.0000 «NHTs
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD=
",
dignal l: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area s (4)-4f Cl
# [minl [min] ATl *a AT 1 % C’S-(—)-
il R [l R 1 1 1 |
1 1:2.355 EV 0.2691 333.97614 19,00358 50,6426
2 Z2£.893 BB 0.5175 325.50118 9.67990 49,3574
Totals : 659, 47729 28. 68347

*** End of Report *+%

Instrument 1 3/18/2014 2:21:23 PM Z

Page L of 1

Data File C;4FC-3 CPAVYEOOSS545.D
Sauple Name: FC-6-704

Acg. Operator ¢ ZHOO

Acg. Instrument : Instrument 1

Injection Date 171472014 9:54:41 AM

Acg. Method C:\HPCHEM 1\ METHOD 5\ DEMOCALZ. ¥
Last changed 171472014 5:40:24 AM by ZHOU
(modified after loading)
C:\CHEM3Z%, 1\ METHOD 3\DEF LC.H
371872014 2:21:07 FM by Z
(modified after loadineg)

Analysis Method :
Last changed

HJauple Info

Location :

¥ial 1

¢ AD-H, H/i-PrOH = 70430, 0.7 nL/min, 30 oC, 254 nn

VAT 7, Wiaalen geh=2 53 i (W T3 CPATZD05548 T
mau [~
a0
354
30
25
209
15
10
54
3
=
T o s
T T T T T
o ] 10 15 an 25 min|
Area Percent Report
Sorted By Sirmal
Mulriplier: : 1.0000 «NHTs
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD=
N
Fignal l: VD1 A, Wavelength=254 nm H
Peak RetTime Type Width Area Height Area . + 4f Cl
#  ruin] fwinl wAU 75 (maU 1 % Cis~(+)-
il bt [ R 1 1 1 |
1 12.427 BB 0.2714 706.96075 40.34700 97,7270
2 23.147 BB 0.5051 16. 44262 4.56Z70e-1 Z.Z730
Totals T23. 40337 40. 83327

*** End of Report *+%

Instrument 1 3/18/2014 2:22:11 PM Z

Page L of 1



Data File C:\FC-3 CPAVYZOOS596.1 Data File C:\FC-3 CPAVYZOO5593.T

Sawple Name: FC-6-70H Sauple Name: FC-6-70G
Acg. Operator ¢ ZHOO Acg. Operator ¢ ZHOO
Acg. Instrument : Instrument 1 Location : ¥ial 1 Acg. Instrument : Instrument 1 Location : ¥ial 1
Injection Date : 1/22/2014 2:39:31 PH Injection Date : L/22/2014 &:42:14 AN
Acg. Method : C:\HPCHEM\1\METHOD S\DEF LC1.M Acg. Method : C:\HPCHEM\ 1\METHOD S\DEF LC1.M
Last changed t 172272014 2:38:05 PM by ZHOU Last changed t 172242014 §:39:34 AM bv ZHOU
(modified after loading) (modified after loading)
Analysis Method : C:\CHEM3Z\1\METHOD3\DEF LC.H Analysis Method : C:\CHEM3Z)1\METHOD3\DEF LC.I
Last changed ¢ 31872014 2:48:28 FM by Z Last changed ¢ 31872014 2:50:25 FM by Z
imodified after loading) imodified after loading)
Sample Info i AD-H, H/i-Pr0OH = 70730, 0.7 mLfmin, 30 oC, 254 nm Sample Info i AD-H, H/i-Pr0OH = 70/30, 0.7 nLfmin, 30 oC, 254 nm
AT A, Wiavwalen gth=2 5 i (oW T3 TP AR ZITA58E 1T AT 7, Wiavalen geh=2 53 i (W T3 CPATZD0A50% 1)
may ] mal ]
35 304
309
25 9
= o
25 ]
=
pd 204
i
15 4
15 -
2
3
A 10
104

=
&
Y i’ S A
o+ — 0
T T T T T T T T T T T T
o 4 10 15 20 Pl F0min| o 4 10 15 20 P F0min|
Area Percent Report Area Percent Report
Sorted By : Sitmal “NHTs Sorted By : Simmal “NHTs
Mulciplier: H 1.0000 ) Mulciplier: H 1.0000 '
Dilution: H L.o000 Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= . Use Multiplier & Dilution Factor with I3TD= .
N~ N~
. H . H
dignal l: VD1 A, Wavelength=254 nm Fignal l: VD1 A, Wavelength=254 nm
; Br : Br

Feak RetTime Type Width Area Height Area cis-(+)-49 Peak RetTime Type Width hrea Height irea cis-(+)-49

# [min] [min] miU  *s Al 1 % # [winl [mwin] nwiU  *= [mall 1 %
il R [ R 1 1 1 | il R [ R 1 1 1 |

1 13.018 VB 0.2782 406,94235 Z2.48080 50,5561 1 13.143 BB 0.2853 405.00034 21.93711 97.751l%

2 24.379 BB 0.5587 397.99045 11.05300 49,4439 2 24.758 BB 0.4563 9.18890 Z.555844e-1 Z.Z185
Totals : 804, 93283 33. 53880 Totals : 414.18924 22.19296

*** End of Report *+% *** End of Report *+%
Instrument 1 3/18/2014 2:48:50 PM Z Fags L of 1 Instrument 1 3/18/2014 2:50:34 PM Z Fags L of 1

S87



Instrument 1 3/18/2014 2Z:06:41 PM Z

Data File C:4FC-3 CPAVYEOOS5S5.D
Sawple Name: FC-6-63B

Acg. Operator ¢ ZHOO
Acg. Instrument : Instrument 1 Location : ¥ial 1
Injection Date : 1/22/2014 6:49:54 M
Acg. Method C:\HPCHEM\ 1\METHOD 3\DEF LC1.M
Last changed 172272014 6:19:21 AM by ZHOU
(modified after loading)

Analysis Method : C:\CHEM3Z\1\METHOD3\DEF LC.H
Last changed 371872014 2:06:37 FM by Z

(modified after loading)
i AD-H, H/i-PrOH = 70430, 0.7 nl/min, 30 oC, 254 nm

HJauple Info

AT A, Wiaalen gth=2 58 i (oW T3 TP AT ZITA554 T
mau 2
100+ 9
a0
=
g

60 =

40 4

04

o ; ;
T T T T T T T
o 15 5 75 10 125 15 17.5 0 225 min|
Area Percent Report
Sorted By : Simmal “NHTs
Multiplier: : L1.0000 )
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= .
N~
) H
dignal l: VD1 A, Wavelength=254 nm
: F

Feak RetTime Type Width Area Height Area cis-(x)-4h

# [min] [min] miU  *s [mdd 1] %
il R [ R 1 1 1 |
1 12.353 BB 0.2598 1735.14507 103.44108 50,2183
2 Z1.058 BB 0.4656 172Z0.06079 57.00z87 49.7517

Totals : 3455.20886 160.44374

*** End of Report *+%

Page L of 1

S88

Data File C;4FC-3 CPAVYEOO0SS595.D
Sauple Name: FC-6-63a

Acg. Operator ¢ ZHOO
Acg. Instrument : Instrument 1 Location : ¥ial 1
Injection Date : L/22/2014 2:12:15 FPH
Acg. Method C:\HPCHEM\ 1\METHOD 3\DEF LC1.M
Last changed 172272014 2:11:15 PM by ZHOU
(modified after loading)

Analysis Method : C:\CHEM3Z)1\METHOD3\DEF LC.I
Last changed 371872014 2:06:37 FM by Z

(modified after loadineg)
i AD-H, H/i-PrOH = 70430, 0.7 nl/min, 30 oC, 254 nm

HJauple Info

I %, Wiavelen gih=254 nm (CAFC-F CRAVZIDE505 1)
mad
40
304
20
10
~
5
5
e il
L T
T T T T T T T T
0 15 5 75 0 125 15 17.5 0 235 min

Area Percent Report

Sorted By : Sitmal \\NHTS
Multiplier: : 1.0000 '
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= .
N~
) H
Fignal l: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area CiS-(+)-4h

# [min] [min] mdlU  *5 [mdd 1] %
il et [ R 1 1 1 |
1 12.20% BB 0.2587 803.82300 45.17765 99,0518
2 20,837 BB 0.4334  7.60480 Z.6l6dZe-l  0.948Z

Totals : 811.51760 48. 43929

*** End of Report *+%

Inatrument 1 371872014 2:07:47 PH Z Page L of 1



Data File C:4FC-3 CPAVYEOOS535.D
Sawple Name: FC-6-70B

Acg. Operator ¢ ZHOO

Acg. Instrument : Instrument 1

Injection Date 171472014 2:068:16 AM

Acg. Method C:\HPCHEM, 1\ METHOD 3\ DEMOCALZ. ¥
Last changed 171472014 12:53:56 AM by ZHOU
(modified after loading)
C:\CHEM3ZY, 1\ METHOD 3\DEF LC.J
371872014 2:15:53 FM by Z
(modified after loading)

i AD-H, H/i-PrOH = 70430, 0.7 nl/min, 30 oC, 254 nm

Location : Wial 1

dnalysis Method :
Last changed

HJauple Info

AT A, Wiavwalen gth=2 58 i (oW T3 TP AR ZITAE38 T
mau @
04
264
204
3
=
154 T
10+
54
o
T T T T T T T
o 14 5 75 10 1.5 15 175 min|
Area Percent Report
Sorted By Sicmal \\NHTS
Multiplier: : L1.0000 )
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= .
N~
) H
dignal l: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area cis-(+)-4i
# [min] [min] miU  *s [mdd 1] %
il R [ R 1 1 1 |
1 9.019 VB 0.1993 411.22515 31.894865 50,8654
2 16.847 BB 0.3946 397.23495 15.67905 49,1346
Totals 805. 46310 47. 57370

*** End of Report *+%

Inatrument 1 3/18/2014 2:17:03 PH Z Page L of 1

Data File C;4FC-3 CPAVYEOO0SS547.D
Sauple Name: FC-6-684

Acg. Operator ¢ ZHOO

Acg. Instrument : Instrument 1

Injection Date 171472014 §:47: 44 AM

Acg. Method C:\HPCHEM 1\ METHOD 5\ DEMOCALZ. ¥
Last changed 171472014 5:40:24 AM by ZHOU
(modified after loading)
C:\CHEM3Z%, 1\ METHOD 3\DEF LC.H
371872014 2:15:53 FM by Z
(modified after loadineg)

i AD-H, H/i-PrOH = 70430, 0.7 nl/min, 30 oC, 254 nm

Location : Wial 1

Analysis Method :
Last changed

HJauple Info

VAT 7, Wiavalen geh=2 53 i (W T3 CPATZD0AE47 )
mau
G0~
50
40
304
20+
10
=
2
~
o .
o 25 g 75 10 125 15 175 i
Area Percent Report
Sorted By Sitmal \\NHTS
Multiplier: : 1.0000 .
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= .
N~
) H
Fignal l: VD1 A, Wavelength=254 nm
i : CF
Peak RetTime Type Width Area Height Area CIS-(+)-4| 3
# [min] [min] mdlU  *5 [mdd 1] %
il et [ R 1 1 1 |
1 9.105 VB 0.1995 549,16541 66.05598 99,0140
2 17.065 BB 0.3963 §.45644 3.31zZd6e-1 0.9860
Totals 857.62184 66.39024

*** End of Report *+%

Instrument 1 3/18/2014 Z:16:04 PM Z

S89

Page L of 1



Data File C:WFC-3 CPAVYEOOSS42.D
Sauple Name: FC-6-70F

Acg. Operator ¢ ZHOO

Acg. Instrument : Instrument 1

Injection Date 171472014 6:03:40 AM

Acg. Method C:\HPCHEM, 1\ METHOD 3\ DEMOCALZ. ¥
Last changed 171472014 5:40:24 AM by ZHOU
(modified after loading)
C:\CHEM3ZY, 1\ METHOD 3\DEF LC.J
371872014 2:30:41 FM by Z
(modified after loading)

i AD-H, H/i-PrOH = 70430, 0.7 nl/min, 30 oC, 254 nm

Location : Wial 1

dnalysis Method :
Last changed

HJauple Info

AT A, Wiawalen g2 58 i (oW T3 TP AR 2G4 T
mal &
40 g
o
&
04
04
10
. r e
T T T T
o & 10 15 0 min|
Area Percent Report
Sorted By : Sicmal \\NHTS
Multiplier: : L1.0000 )
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= .
N~
) H
dignal l: VD1 A, Wavelength=254 nm
Feak RetTime Type Width Area Height Area cis-(+)-4j
# [min] [min] miU  *s [mdd 1] %
il Rt [ R 1 1 1 |
1 17.156 BB 0.3813 1176.00751 45.10852 49,9920
2 Z2E£.308 BB 0.5046 1176.38208 36.17z97  50.0080
Totals : 2352. 38989 84.28149

*** End of Report *+%

Instrument 1 3/18/2014 2:31:48 PM Z

Page L of 1

S90

Data File C;4FC-3 CPAVYEOOSSSL.D
Sauple Name: FC-6-70E

Acg. Operator ¢ ZHOO

Acg. Instrument : Instrument 1

Injection Date 171472014 10:59:20 AM

Acg. Method C:\HPCHEM 1\ METHOD 5\ DEMOCALZ. ¥
Last changed 171472014 5:40:24 AM by ZHOU
(modified after loading)
C:\CHEM3ZY, 1\ METHOD 3\DEF LC.H
371872014 2:30:41 FM by Z
(modified after loadineg)

i AD-H, H/i-PrOH = 70430, 0.7 nl/min, 30 oC, 254 nm

Location : Wial 1

Analysis Method :
Last changed

HJauple Info

AR A, Wiavelen gih=2 5 nm (CFC-3 CPAVZO0555T 1)
mal g
40
35
30
25
20
15
10
e
e 5
2
o] S
T T T T
o ] 10 15 20 min|
Area Percent Report
Sorted By : Sitmal \\NHTS
Mulciplier: H 1.0000
Dilution: H L.o000

Use Multiplier & Dilution Factor with I3TD=

N
) H
Fignal l: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area CiS-(+)-4j
# [min] [min] mdlU  *5 [mdd 1] %
il Rt [ R 1 1 1 |
1 17.50Z BB 0.3875 1089,59229 43.62450 9l.6042
2 Z2£.775 BB 0.5143 99.86411 3.01z18 §.3958
Totals : 1189, 45640 46. 63668

*** End of Report *+%

Instrument 1 3/18/2014 2:30:53 PM Z

Page L of 1




Data File C:4FC-3 CPAVYEOOS51S.D
Sawple Name: FC-6-63H

Acg. Operator

Acg. Instrument :

Injection Date
Aceg. Method
Last changed

dnalysis Method :

Last changed

HJauple Info

ZHOU

Instrument 1

171172014 2:40:24 AM
C:\HPCHEM, 1\ METHOD 3\ DEMOCALZ. ¥
171172014 1:08:50 AM bv ZHOU
(modified after loading)
C:\CHEM3ZY, 1\ METHOD 3\DEF LC.J
371872014 2:14:01 FM by Z
(modified after loading)

i AD-H, H/i-PrOH = 40460, 0.2 nlL/min, 30 oC, 254 nm

Location : Wial 1

AT A, Wiawalen gth=2 58 i (oW T3 TP AT ZITAETE I
mau =
04 ™ F
1
3
264
204
15+
10+
54
o
T T T T T T T
o § 10 15 20 25 20 min|
Area Percent Report
Sorted By Simmal F ~NHTs
Multiplier: : L1.0000 )
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= .
N~
) H
dignal l: VD1 A, Wavelength=254 nm
Feak RetTime Type Width Area Height Area cis-(+)-4k
# [min] [min] miU  *s [mdd 1] %
il Rt [l R 1 1 1 |
1 31.78L W 0.5263 1034.51758 30.53680 50,6963
2 33.265 VB 0.5571 1006.09545 Z£7.73657 49.3037
Totals : 2040. 61603 58. 27337

***% End of

Instrument 1 3/18/2014 2:14:05 PM Z

Report #%%

Page L of 1

S91

Data File C;4FC-3 CPAVYEOOSS1S.D
Sauple Name: FC-6-63G

Acg. Operator

Acg. Instrument :

Injection Date
Aceg. Method
Last changed

Analysis Method :

Last changed

HJauple Info

ZHOU

Instrument 1

1/11/2014 1:58:45 AM
C:\HPCHEM 1\ METHOD 5\ DEMOCALZ. ¥
1/11/2014 1:08:50 AM by ZHOU
(modified after loading)
C:\CHEM3Z%, 1\ METHOD 3\DEF LC.H
371872014 2:12:36 FM by Z
(modified after loading)

i AD-H, H/i-PrOH = 40460, 0.2 nL/min, 30 oC, 254 nm

Location : Wial 1

AT 7, Wiaalen eh=2 53 i (W T3 CPATZD0AETE T
mau
&0 o
70
G0 o
50 4
40
304
0o 8
&
2
10
o
T T T T T T T
o ] 10 15 20 a5 20 min|
Area Percent Report
Sorted By Sitmal \\NHTS
Multiplier: : 1.0000 .
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= .
N~
) H
Fignal l: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area CiS-(+)-4k
# [min] [min] mdlU  *5 [mdd 1] %
il R [l R 1 1 1 |
1 31.854 Vv 0.5277 2779.33521 81.15327 86,3785
2 33.355 VB 0.5651 438.28717 11.86086 13.6215
Totals 3217.62238 93.01413

*** End of Report *+%

Instrument 1 3/18/2014 2:12:49 PM Z

Page L of 1



Data File C:\FC-3 CPAVYZOOS557.D

Sawple Name: FC-6-63F

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

Last changed

dnalysis Method :
Last changed

HJauple Info

ZHOU

Instrument 1

171572014 10:258:49 AM
C:\HPCHEM\ 1\METHOD 3\DEF LC1.M
171572014 10:26:19 AM by ZHOU
(modified after loading)
C:\CHEM3ZY, 1\ METHOD 3\DEF LC.J
371872014 2:45:00 FM by Z
(modified after loading)

Location : Wial 1

¢ AD-H, H/i-PrOH = 70430, 0.7 mlL/umin, 30 oC, 254 nn

AR A, Wavelength=2 54 nm (CFC-3 CPANZO05557 0
may ]
175 4
15
125
10
75
z
=
54
*
25 &
b}
o
T T T T T T T
o 10 0 30 40 50 a 70 min|
Area Percent Report
Sorted By Sitmal \\NHTS
Multiplier: : 1.0000 .
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= .
N "y
_ H |
Signal l: VWDl A&, Wavelength=254 nm NS
. a4 N
Feak RetTime Type Width Area Height Area cis-(+)-
# [min] [min] miU  *s [mdd 1] %
il R [ R 1 1 1 |
1 18.941 BB 0.5771 199,79399 5.12526 51.0451
2 65.884 BB 1.4707 191.61zZ84 1.589z2z 45.9549
Totals : 391. 40683 6.714458

*** End of Report *+%

Instrument 1 3/18/2014 2:45:14 PM Z

Page L of 1

Data File C;4FC-3 CPAVYEOOSSS5S.D
Sawple Name: FC-6-631

Acg. Operator

Acg. Instrument :

Injection Date
Aceg. Method
Last changed

Analysis Method :

Last changed

HJauple Info

ZHOU

Instrument 1

1/15/2014 6:29:31 AM
C:\HPCHEM\ 1\METHOD 3\DEF LC1.M
171572014 5:52:38 AM by ZHOU
(modified after loading)
C:\CHEM3ZY, 1\ METHOD 3\DEF LC.H
371872014 2:46:22 FM by Z
(modified after loadineg)

i AD-H, H/i-PrOH = 70430, 0.7 nl/min, 30 oC, 254 nm

Location : Wial 1

VAT 7, Wiavalen geh=2 53 i (W T3 CPATZD0AE55 1)
mal 7]
504 §
o
=
4 -
304
0o
104
g
o
T T T T T T 7
o 10 20 30 40 50 an o min|
Area Percent Report
Sorted By Simmal “NHTs
Multiplier: : 1.0000 '
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= .
N 4
) H
Signal l: VWDl A, Wavelength=254 nm NS
. a4 N
Peak RetTime Type Width Area Height Area CIS-(+)-
# [min] [min] mdlU  *5 [mdd 1] %
il R [ R 1 1 1 |
1 18.%941 BB 0.5339 90.60173 2.,49732 1l.6058
2 65.Z85 BB L1.5656 555Z.16455 46.08743 95.3944
Totals 5642, TREZE 48. 58475

*** End of Report *+%

Instrument 1 3/18/2014 2:46:28 FM Z

Page L of 1



Data File C:WFC-3 CPAVYEOODZ484.D
Sauple Name: FC-2Z-76E1

Acg. Operator HE4
Acg. Instrument : Instrument 1 Location : ¥ial 1
Injection Date : 6/19/2012 12:50:34 AN
Acg. Method C:\HPCHEMY 1\METHOD 5% 5W. M
Last changed 671972012 12:48:57 AM by ZX
(modified after loading)
Analysis Method : C:\CHEM3Z\1\METHOD3\DEF LC.H
Last changed 371872014 2:55:05 FM by Z
(modified after loading)

Sample Info i AD-H, H/i-Pr0OH = 50720, 0.%nLsmin, 30 oC, Z54 nm

VAT A, Wiavwalen gth=2 54 i (oW T3 TP A2 7454 T
mau
=
2
o
200+
150
100 4
50+
[ T
T T T T T T T
o 2 4 L] 3 10 1z min|
Area Percent Report
Sorted By H Sicmal
Mulciplier: H 1.0000
Dilution: H L.o000

Use Multiplier & Dilution Factor with I3TD=

dignal l: VD1 A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] miU  *s [mdd 1] %
il R [ R 1 1 1 |
1 11.41Z BB 0.2478 3642.36719 23L.23615 49,9690
2 12.990 BB 0.2790 3646.87964 203.42197 50.0310

Totals : T289.24683 434.65811

*** End of Report *+%

Instrument 1 3/18/2014 2:55:13 PM Z

Page L of 1

Data File C:;4FC-3 CPAVYENOD40S5.D
Sauple Name: FC-6-394

Acg. Operator H ]
Acg. Instrument : Instrument 1 Location : ¥ial 1
Injection Date : 11/30/2013 9:48:03 PH
Acg. Method C:\CHEM3Z2Y 1\METHOD 3\DEF LC.HM
Last changed 1173072013 9:29:28 PM by B
(modified after loading)
Analysis Method : C:\CHEM3Z)1\METHOD3\DEF LC.I
Last changed 371872014 2:56:50 FM by Z
(modified after loading)
0D-H, H/i-PrOH/ = 80720, 0.9 ml/min, 30 ol, 254 nm

HJauple Info

AR A, Wiavelen gih=1 54 nm (CAFC-3 CPAWZNOGS 095 1)
may ]
40 4
8
a5 =
2
an 4
25
20
15
I
2
10 - =
54
o
T T T T T T T
o 2 4 ] i 10 13 min|
Area Percent Report
Sorted By : Sirmal ‘\NHTS
Multiplier: : L1.0000 :
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= 4y, /\/
N
Fignal l: VD1 A, Wavelength=254 nm
Pesk RetTime Type Width Area Height irea cis-(+)-4ma

# [min] [min] mdlU  *5 [mdd 1] %
il Rttt [ R 1 1 1 |
1 11.637 BB 0.2824 154.48215 §.25452 20,1500
2 13.155 BB 0.293Z 610.68055 3E.32342  T9.8100

Totals : T65.14273 4n. 57794

*** End of Report *+%

Instrument 1 3/18/2014 Z:56:56 PM Z

Page L of 1



Data File C:WFC-3 CPAVYEOOE493.D
Sauple Name: FC-2Z-76EZ2

Acg. Operator

Acg. Instrument :

Injection Date
Aceg. Method
Last changed

dnalysis Method :

Last changed

HJauple Info

ZX

Instrument 1

671972012 9:47:14 AM
C:\HPCHEMY 1\METHOD 5% 5W. M
671972012 9:44:21 AM bv ZX
(modified after loading)
C:\CHEM3ZY, 1\ METHOD 3\DEF LC.J
371872014 3:00:15 FM by Z
(modified after loading)

i AD-H, H/i-PrOH = 75725, 0.8 nl/min, 30 oC, 254 nm

Location : Wial 1

AT A, Wiavwalen gth=2 58 i (oW T3 TP ARTZI 7453 10
mau =4
=
2
504 g
40 4
304
0o
104
o
T T T T T T
o 2 4 L] 8 10 1% min|
Area Percent Report
Sorted By Sicmal
Multiplier: H L., 0000 NHTs
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD=
N 0, N
dignal l: VD1 A, Wavelength=254 nm H
Peak RetTime Type Width Area Height Area
%  Tuin] fwinl wAU  *s  [maU ] % trans-(+)-4mb
il R [ R 1 1 1 |
1 10.587 BB 0.2343 848.72638 55.16675 49,8589
2 12.366 BB 0.2Z806 B5Z.50793 46.54912 50,1111
Totals : 1701.23431 101.71587

***% End of

Report #%%

Instrument 1 3/18/2014 3:00:19 PM Z

Page L of 1

S94

Data File C:;4FC-3 CPAVYENOD4096.D
Sauple Name: FC-6-35E

Acg. Operator

Acg. Instrument :

Injection Date
Aceg. Method
Last changed

Analysis Method :

Last changed

HJauple Info

H ]

Instrument 1

11/30/2013 10:07:37 PH
C:\CHEM3Z2Y 1\METHOD 3\DEF LC.HM
1173072013 10:02:46 PM by B
(modified after loading)
C:\CHEM3Z%, 1\ METHOD 3\DEF LC.H
371872014 3:00:15 FM by Z
(modified after loading)
0D-H, H/i-PrOH/ = 75725, 0.8 ml/min, 30 ol, 254 nm

Location : Wial 1

VAT A, Wiawalen gth=2 53 i (CF 03 CPAZ RN 6 1Ty
mau =
100+
g0+ §
o

B0+

40

20+

I I o u
T T T T T T
o 2 4 ] g 10 1% min|
Area Percent Report

Sorted By Sirmal NHTS
Mulciplier: H 1.0000
Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TDs N ’/,//\/

Fignal l: VD1 A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mdlU  *5 [mdd 1] %
il R [ R 1 1 1 |
1 10.573 VB 0.2347 1710.33679 113.0803% 56,6928
2 12.351 BB 0.285Z 1306, 51233 T0.78194 43.307Z
Totals 3016.84912 183.84283

*** End of Report *+%

Instrument 1 3/18/2014 3:01:10 PM Z

H
trans-(-)-4mb

Page L of 1



Data File C:YFC-3 CPAVYZNOOAG4Z.D Data File C:\FC-3 CPAVYZOO5493.T

Sawple Name: FC-Z2-514 Sawple Name: FC-6-69
Acg. Operator H Acg. Operator ¢ ZHOO
Acg. Instrument : Instrument 1 Location : ¥ial 1 Acg. Instrument : Instrument 1 Location : ¥ial 1
Injection Date : 3/18/2014 11:05:24 AN Injection Date : 1/6/2014 1:53:00 PH
Acg. Method : C:\CHEM3Z)1\METHOD S\DEF LC.M Acg. Method : C:\HPCHEM\ 1\METHOD S\DEMOCALZ. M
Last changed t 371572014 10:58:34 AN by I Last changed t 17872014 1:18:55 PM by ZHOU
(modified after loading) (modified after loading)
Analysis Method : C:\CHEM3Z\1\METHOD3\DEF LC.H Analysis Method : C:\CHEM3Z)1\METHOD3\DEF LC.I
Last changed ¢ 341872014 1:34:59 FM by Z Last changed ¢ 3/1872014 1:53:26 FM by Z
imodified after loading) imodified after loading)
Sample Info i AD-H, H/i-Pr0OH = 70730, 0.7 nlLsfmin, 30 oC, Z54 nm Sample Info i AD-H, H/i-Pr0OH = 70/30, 0.7 nLfmin, 30 oC, 254 nm
VAT A, Wiawelen gth=2 54 i (P03 CPAWZ NOTE6a7 TIy VAT 7, Wiavalen geh=2 53 i (oW T3 CPATZD0545% 1)
mau 4 mal ] 4
jadt
B0+
40
50 & 35
=
304
40
25
el 20 o
15
04
10
104
54
ol A o
T T T T T T T T T T T T T T T
o 5 5 7.5 o 1245 15 175 0 min| o 15 5 78 10 1245 15 175 20
Area Percent Report Area Percent Report
Sorted By : Sicmal \\NHTS Sorted By : Sicmal \\NHTS
Mulciplier: H 1.0000 ) Mulciplier: H 1.0000 )
Dilution: H L.o000 Dilution: H L.o000
Use Multiplier & Dilution Factor with I3TD= N ’, Use Multiplier & Dilution Factor with I3TD= N ,
. ”
. H . H
dignal l: VD1 A, Wavelength=254 nm Fignal l: VD1 A, Wavelength=254 nm
Pegk RetTime Type Width Area Height Area . + 4a Peak RetTime Type Width Area Height Area CiS-(+)-4a
%  rmin] fwinl wAU  *s  [mdU | s cis-(+)- #  [uin] fwinl w75 [will 1 N HPLC for 5
il Rt [ R 1 1 1 | il Rt [ R 1 1 1 |
1 14.88% BB 0.3137 1270.76526 B2.B68732 49,9532 1 14.72% BB 0.3104 580.09540 44, 30888 100, 0000
2 18.987 BB 0.43238 1271.62073 45.43267 50.0168
Totals : 8580, 03540 44, 30888
Totals : 2542.38599  108. 12000
== **% End of Report %%
*** End of Report *+%
Instrument 1 3/18/2014 1:35:03 PM Z Fags L of 1 Instrument 1 3/18/2014 1:55:21 PM Z Fags L of 1

S95



Data File C:;4FC-3 CPAVYENODAS4Z.D
Sawple Name: FC-Z2-514

Acg. Operator H

Acg. Instrument : Instrument 1 Location : ¥ial 1
Injection Date : 3/18/2014 11:05:24 AN

Acg. Method : C:\CHEM3Z)1\METHOD S\DEF LC.M

Last changed t 371572014 10:58:34 AN by I

(modified after loading)
dnalysis Method : C:\CHEM3Z)1\METHOD3\DEF LC.J

Last changed ¢ 341872014 1:34:59 FM by Z
(modified after loading)
Sample Info i AD-H, H/i-Pr0OH = 70730, 0.7 nlLsfmin, 30 oC, Z54 nm
AR A, Wavelength=1 54 nm (CAFC-3 CPAWZHOnS6aE 1)
mAl 4
60
~
&0 2
2
40
an+
204
10
ol A
T T T T T T T T
o 15 5 7.5 10 125 15 175 20

Area Percent Report

Sorted By H Sicmal
Mulciplier: H 1.0000
Dilution: : 1.0000 “NHTs
Use Multiplier & Dilution Factor with I3TD= N
/s

dignal l: VD1 A, Wavelength=254 nm N .
Peak RetTime Type Width Area Height Area H

# [min] [min] miU  *s ALl 1 %
e B [l E—— | I I I .

1 14.889 BB 0.3137 l270.76526  62.66873% 49,9832 cis-(+)-4a

2 19.337 BB 0.4328 1271.62073 45.43267 50,0163

Totals : 2542.38599  108. 12000

*** End of Report *+%

Inatrument 1 3/18/2014 1:35:03 PH Z Page L of 1

Data File C;4FC-3 CPAVYEOOSS56.D
Sawple Name: FC-6-81

Acg. Operator ¢ ZHOO

Acg. Instrument : Instrument 1 Location : ¥ial 1
Injection Date : 4/18/2014 1:43:13 AN

Acg. Method : C:\HPCHEM\ 1\METHOD S\DEF LC1.M

Last changed t 471572014 1:15:47 AW by ZHOU

(modified after loading)
Analysis Method : C:\CHEM3Z)1\METHODL 3\DEF LC.IT

Last changed : 4f1772014 11:28:44 AM by Z
(modified after loadineg)
Sample Info i AD-H, H/i-Pr0OH = 70/30, 0.7 nLfmin, 30 oC, 254 nm
VAT 7, Wiavalen geh=2 5 i (oW T3 CPATZD0EE5E )
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Area Percent Report
Sorted By H Sirmal
Mulciplier: H 1.0000
Dilution: : 1.0000 NHTs
Use Multiplier & Dilution Factor with I3TD= >
D (80%)
Fignal l: VD1 A, Wavelength=254 nm N ",
Peak RetTime Type Width Area Height Area H
# [min] [min] mdlU  *5 [mdd 1] %
il e [ R 1 1 1 | . 4
1 14.964 BB 0.3083 258.07516 12.89238 5Z.0050 CIS‘(+)‘ a
2 Z0.125 BB 0.4286 238.17561 §.5820z  47.9950
Totals : 496, 25078 21. 47440
*** End of Report *+%
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