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Experimental section

Materials and reagents

4-Nitrobenzaldehyde, 3-Nitrobenzaldehyde, 4-Cyanobenzalde-hyde, 4-(Trifluoromethyl)
benzaldehyde, 2,4-Dichlorobenz-aldehyde, 4-Chlor benzaldehyde were obtained by TCI.
2-Nitrobenzaldehyde, 2-naphthaldehyde and 4-bromobenz-aldehyde were bought from
Acros. Cyclohexanone and cyclopentanone, cycloheptanone were purchased from Aldrich.
Other commercially available chemicals were laboratory grade reagents from local
suppliers. They were used without further purification, except for aromatic aldehyde,

which was purified by distillation.

Methods

'H, 13C and '°F NMR spectra were recorded in CDCI; or CD;COCD3 on a Bruker AV-500
spectrometer. Chemical shifts for 'H NMR spectra are reported in ppm relative to residual
CHCl; as internal reference (H: 87.26) downfield from TMS, chemical shifts for 13C NMR
spectra are reported in ppm relative to internal chloroform (8 77.23 ppm for 3C), and
chemical shifts for '"F NMR spectra are reported in ppm downfield from internal
fluorotrichloro methane (CFCl;). Coupling constants (J) are given in Hertz (Hz). The terms
m, s, d, t, q refer to multiplet, singlet, doublet, triplet, quartlet respectively; br refers to a
broad signal. Infrared spectra (IR) were recorded on AVATAR 370 FT-IR spectrometer,
absorbance frequencies are given at maximum of intensity in cm!'. Single-crystal XRD
was performed with graphite-monochromated Mo-Ka radiation (A = 0.71073 A) with a
Bruker Smart ApexIl CCD diffractometer at T = 273(2) K. The structures were solved by
direct methods with the SHELXS-97 program and refined by full-matrix least-squares on
F2 with the SHELXL-97 program. All non-hydrogen atoms were refined anisotropically,
and hydrogen atoms were located and included at their calculated position. Mass spectra

were recorded on Agilent 5975N GC-MS. Elemental analyses were performed using an
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Elemental Vario EL III instrument. HPLC analysis was performed at Shimadzu 1100

apparatus with Daicel Chiralpak AD-H and Chiralpak OD-H, PC-1 column.

Table S1. Screening results of aldol reaction with catalyst 4a additives.?

CHO o O OH
Catalyst 4a
+ _ Y
additive (5 %) >
NO.

solvent-free, 0 °C 2

NO,
5a 6 Ta,
Entry Additive Yield® dr¢ ee®
(%) anti/syn (%)

1 NR 97 86:14 82
2 HCI 64 / /
3 HOAc 89 / 30
4 CF;COOH 95 94:6 95
5 CF;COOH (10 %)® 91 65:35 58
6 S-BINOL 78 43:87 29
7 Benzonic acid 95 58:42 30
8 4-Nitrobenzonic acid 98 / 35
9 3,5-Dinitrobenzonic acid 97 / 27
10 p-Toluenesulfonicacid 90 / 63

2 The reaction were performed with 0.5 mmol of p-nitrobenzaldehyde, 2.5 mmol of cyclohexanone, 5 mol% of
catalyst 4a, 5 mol% of Bronsted acid additive at 0 °C temperature in three days. ® 10 % TFA was loaded. ¢ Isolated

yield. ¢ Determined by "H NMR of the crude product. ¢ Determined by chiral-phase HPLC analysis for anti isomer.

Representative procedure of (S, or R)-fert-butyl 2-(S)-tert-butyl sulfinyl-
carbamoyl) pyrrolidine-1-carboxylate 3a- 3d (Sp1)

To a solution of the (S, or R)-2-Methyl-2-propanesulfinamide (10 mmol) in dry THF (25mL) at
0 C was added NaH (0.48 g, 12mmol, 60%) under nitrogen atmosphere. The reaction mixture
was stirred for 0.5 h and then compound (S)-1 or (R)-1 (1.21 g, 0.01 mol) was added. After the
resulting mixture was stirred for another 48 h, it was poured into saturated aqueous NH;Cl
solution, and extracted with EtOAc (4X30 ml). The EtOAc extracts were successively washed
with saturated aqueous NaHCOj; solution and brine, dried over MgSQO,, and evaporated to dryness.

Purification of the residue by column chromatography (2:1 petroleum: ethyl acetate) gave a
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colorless compound 3 in about 70% yield.

(S)-tert-butyl 2-((R)-tert-butylsulfinylcarbamoyl)pyrrolidine-1-carboxylate (3a)

O
L2
N//S"’/,
N Hry
Boc
3a

The title compound was obtained according to SP1 (2.48g, 78% isolated yield). White solid .'H
NMR (500 MHz, CDCls, & (ppm)): 6 = 9.47 (br, 1H), 4.33 (t, J = 7.8 Hz, 1H), 3.42-3.28(m, 1H),
2.54-2.48 (m, 1H), 2.04-1.97 (m, 1H), 1.46 (s, 9H), 1.28 (s, 9H); 13C NMR (125 MHz, CDCls): §
= 172.6, 156.9, 81.5, 60.2, 56.4, 47.4, 28.4, 26.9, 24.6, 22.3; elemental analysis calcd (%) for

C14H26N,04S: C, 52.81; H, 8.23; N, 8.80; Found: C, 52.80; H, 8.42; N, 8.90.

(R)-tert-butyl 2-(((S)-tert-butylsulfinyl)carbamoyl)pyrrolidine-1-carboxylate (3¢)

ay:
O' N—S
N, Hpy 7<

\

Boc
3c

The title compound was obtained according to SP1 (2.29g, 72% isolated yield). White solid .'H
NMR (500 MHz, CDCls, 8 (ppm)): & = 9.55 (br, 1H), 4.35 (t, J = 8.1 Hz, 1H), 3.35-3.27(m, 2H),
2.54-2.49 (m, 1H), 1.91-1.87 (m, 3H), 1.46 (s, 9H), 1.24 (s, 9H). 3C NMR (125 MHz, CDCl;, §
(ppm)): 172.3, 156.4, 80.9, 60.0, 56.2, 47.2, 28.3, 26.5, 24.5, 22.0. elemental analysis calcd (%)
for C14Ha6N-O4S: C, 52.81; H, 8.23; N, 8.80; Found: C, 52.87; H, 8.25; N, 8.63.

(R)-tert-butyl 2-((R)-tert-butylsulfinylcarbamoyl)pyrrolidine-1-carboxylate (3d)

0]
O ‘\\\\/< /S//'/O
N My

\

Boc
3d
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The title compound was obtained according to SP1 (2.42g, 76% isolated yield). White solid ."H
NMR (500 MHz, CDCl;, 6 (ppm)): & = 9.45 (br, 1H), 4.29 (t, J = 7.5 Hz, 1H), 3.38-3.24 (m, 2H),
2.48-2.45 (m, 1H), 1.87-1.83 (m, 3H), , 1.42 (s, 9H), 1.23 (s, 9H). *C NMR (125 MHz, CDCl;, &
(ppm)): 172.6, 156.9, 81.5, 60.2, 56.4, 47.4, 28.4, 26.9, 24.5, 22.3. elemental analysis calcd (%)

for C14H2¢N,04S: C, 52.81; H, 8.23; N, 8.80; Found: C, 52.79; H, 8.36; N, 8.87.

Synthesis of catalyst 4a

(S)-N-((R)-tert-butylsulfinyl)pyrrolidine-2-carboxamide (4a)'

A mixture of 3a (400mg, 1.3 mmol), 0.3mL HCI in 1,4-dioxane (5mL) was stirred for 2 h at room
temperature. The reaction mixture were successively washed with solid NaHCO;, and then
evaporated to dryness. Purification of the residue by flash column chromatography (10:1
Dichloromethane: methanol) on silica gel gave a colorless solid of organocatalyst 4a (0.23g) in 81%

yield.

(S)-N-((R)-tert-butylsulfinyl)pyrrolidine-2-carboxamide (4a)

0
2
N/IS"//,
NH o H /<

4a

The title compound was obtained according to SP2. White solid. '"H NMR (500 MHz, CDCl;):
8 =17.09 (1H, s), 4.20-4.17 (dd, J = 8.5 Hz, 1H), 3.36-3.31 (m, 1H), 3.24-3.19 (m, 1H), 2.25-2.21
(m, 1H), 2.04-1.97 (m, 1H), 1.86-1.82 (m, 2H), 1.15 (s, 9H). 13C NMR (125 MHz, CDCly): 8 =
177.3, 61.4, 53.8, 46.9, 30.8, 25.3, 22.2; IR (KBr): v~ = 3643, 3476, 2975, 1580, 1533, 1360 cm™;
MS (ESI): m/z 219.21 [M+H]*. elemental analysis calcd (%) for CoH;sN,O,S: C 49.51, H 8.31, N
12.83, Found: C 49.36, H 8.49, N 12.77.
Representative procedure of catalyst 4b-4d (SP2)

A mixture of 3 (2.0 g, 6.3 mmol), trifluoroacetic acid (1 ml) in dichloromethane (20mL) was

stirred for 10 h at room temperature. After the reaction mixture were directly evaporated to
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dryness, purification of the residue by flash column chromatography (4:1 dichloromethane:
methanol) and recryallization from MeOH gave a white solid of organocatalyst 4b-4d in a good

yield.
(8)-2-((R)-tert-butylsulfinylcarbamoyl)pyrrolidinium 2,2,2-trifluoroacetate (4b)

0]

O
//
MN/§"@
N, Hy O
CF;COO0 "
4b
The title compound was obtained according to SP2 (1.51g, 72% isolated yield). White solid;
m.p. 182-183 C; [a]p?® = -43.2 (¢ = 1.0 in MeOH); 'H NMR (500 MHz, ds-DMSO): 8 = 8.70-
10.72 (br, 3H), 4.43 (t,J = 8.5 Hz, 1H), 3.25 (t, /= 8.5 Hz, 2H), 2.36 (m, J = 7.5 Hz, 1H), 1.91 (m,
3H), 1.20 (s, 9H); 13C NMR (125 MHz, d¢-DMSO): 6 = 170.7, 159.3 (q, 2Jc.r= 32.5 Hz), 118.6 (q,
IJer= 296 Hz), 59.7, 57.0, 46.1, 29.8, 23.8, 22.1; '°F NMR (470 MHz, ds-DMSO) : 8 = -73.89
(CF3, s); IR (KBr): v™ = 3431, 2983, 1679, 1474, 1397, 1207, 583 cm™!; elemental analysis calcd

(%) for C;1H9F3N,04S: C 39.75, H 5.76, N 8.43; Found: C 39.56, H 5.89, N 8.57.

(R)-2-((S)-tert-butylsulfinylcarbamoyl)pyrrolidinium 2,2,2-trifluoroacetate (4c)

0]

L P
G s
NH, Hy 7<
CF3;CO0 o
4c

The title compound was obtained according to SP2 (1.36g, 65% isolated yield). White solid;
m.p.: 183-184 C; [a]p?® =41.9 (c= 1.0 in MeOH); 'H NMR (500 MHz, d6-DMSO): § = 9.75 (br,
3H), 4.38 (t, J = 8.4 Hz, 1H), 3.24 (t, J = 7.2 Hz, 2H), 2.39-2.33 (m, 1H), 1.93-1.86 (m, 3H), 1.20
(s, 9H); BC NMR (125 MHz, d6-DMSO): & = 170.7, 159.3 (q, °Jc.r=31.2 Hz), 118.6 (q, Jc.r=
296.3 Hz), 59.8, 57.0, 46.2, 29.7, 23.7, 22.1.; '°F NMR (470 MHz, d6-DMSO) : 4 = -73.90 (CF3,
s); IR (KBr): v- = 3435, 2980, 1682, 1474, 1395, 1187cm’!; elemental analysis caled (%) for

Ci1H1oF3N>O4S: C 39.75, H 5.76, N 8.43; Found: C 39.76, H 5.79, N 8.47. (R)-2-((R)-tert-
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butylsulfinylcarbamoyl)pyrrolidinium 2,2,2-trifluoroacetate (4d)

)

AP
©‘ -5,
NH, Hy [<f

CF;CO0"
4d

The title compound was obtained according to SP2 (1.25g, 60% isolated yield). White solid;
m.p: 93-95 °C; [a]p?® = -13.4 (c= 1.0 in MeOH);. '"H NMR (500 MHz, ds-DMSO, & (ppm)): & =
9.78 (br, 3H), 4.45 (t, J = 8.0 Hz, 1H), 3.24 (t, /= 7.1 Hz, 2H), 2.37-2.33 (m, 1H), 1.90-1.80 (m,
3H), 1.19 (s, 9H); *C NMR (125 MHz, ds-DMSO, & (ppm)): 171.0 159.7 (q, *Jc.r = 32.5 Hz),
118.6 (q, "Jc.r = 296.3 Hz), 59.7, 56.8, 46.0, 30.1, 23.8, 22.1. '°F NMR (470 MHz, d¢-DMSO, §
(ppm)): -73.91 (CF;, s). IR (KBr): v7 = 3433, 2982, 1680, 1474, 1396, 1197cm!; elemental
analysis calcd (%) C11H19F3N,O4S: C, 39.75; H, 5.76; N, 8.43; Found: C, 39.52; H, 5.74; N, 8.39.
General Procedure for Aldol Reaction of Ketones with Aldehydes (SP3)

A catalytic amount of N-prolyl sulfinamide was added to a vial containing 4-nitrobenzaldehyde
(0.0760 g, 0.5 mmol, 1.0 equiv), cyclohexanone (0.26 mL, 2.5mmol, 5 equiv) in a closed system.
The reaction mixture was stirred at indicated temperature and subsequently poured into an
extraction funnel that contained brine (10 ml). The aqueous phase was extracted with ethyl acetate
(3x15 ml). The combined organic extracts were dried with anhydrous Na,SO,, and the solvent was
removed under reduced pressure. The crude aldol product was purified by silica-gel column
chromatography to give the aldol product 7a-7o.

All the aldol products in the paper are known compounds that exhibited spectroscopic data

identical to those reported in the literature.
Spectra data of aldol products

(2S, 1’R)-2-(Hydroxy-(p-nitrophenyl)methyl)cyclohexan-1-one (7a1)3

O OH

7a1
8/94



Prepared according to SP3 (241mg, 97% isolated yield). Orangish solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCl;, 500 MHz, & (ppm)): 8.21 2H, d, J = 8.5
Hz), 7.51 (2H, m), 4.90 (1H, dd, J = 8.0, 3.0 Hz), 4.06 (1H, d, J = 3.0 Hz), 2.59-2.58 (1H, m),
2.49-2.37 (1H, m), 2.36-2.35 (1H, m), 2.13-2.10 (1H, m), 1.84-1.81 (1H, m), 1.68-1.56 (3H, m),
1.42-1.36 (1H, m). Chiral HPLC conditions: Daicel Chiralpak AD-H. n-Hexane: i-PrOH, 90:10, 1
mL/ min, 254 nm: anti: R (major) = 30.54 min; R (minor) = 23.09 min. syn: R (major) = 20.66

min; R (minor) = 18.01 min.

(2R, 1’S)-2-(Hydroxy-(p-nitrophenyl)methyl)cyclohexan-1-one (7a2) 23

7a2

Prepared according to SP3 (237mg, 95% isolated yield). Orangish solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCIls, 500 MHz, 8 (ppm)): 8.20 2H, d, J=9.0
Hz), 7.52 (2H, d, J = 8.5 Hz),4.90 (1H, dd, J = 8.0, 3.0 Hz), 4.08 (1H, d, J = 8.0 Hz), 3.17-3.16
(1H, m), 2.61-2.58 (1H, m), 2.51-2.49 (1H, m), 2.37-2.36 (1H, m), 2.13-2.10 (1H, m), 1.84-1.82
(1H, m), 1.69-1.55 (2H, m), 1.40-1.37 (1H, m). Chiral HPLC conditions: Daicel Chiralpak AD-H.
n-Hexane: i-PrOH, 90:10, 1 mL/ min, 254 nm: anti: tx (major) = 23.34 min; fg (minor) = 31.05

min. syn: tg (major) = 18.32 min; #g (minor) = 20.94 min.

(2S, 1’R)-2-(Hydroxy-(m-nitrophenyl)methyl)cyclohexan-1-one (7b1) 3*

O OH

7b1

Prepared according to SP3 (234mg, 94% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). "H NMR (CDCl;, 500 MHz, & (ppm)): 8.21 (1H, s), 8.17 (1H,

d,/J=8.0Hz), 7.68 (1H, d, /= 8.0 Hz), 7.53 (1H, t, /= 8.0 Hz), 4.90 (1H, dd, /= 8.5, 3.0 Hz),
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4.11 (1H, d, J= 3.5 Hz), 2.62--2.61 (1H, m), 2.49-2.48 (1H, m), 2.38-2.36 (1H, m), 2.11-2.10 (1H,
m), 1.85-1.82 (1H, m), 1.69-1.57 (3H, m), 1.40-1.37 (1H, m). Chiral HPLC conditions: Daicel
Chiralpak AD-H. n-Hexane: i-PrOH, 90:10, 1 mL/ min, 254 nm: anti: tg (major) = 19.58 min; tg

(minor) = 24.43 min. syn: tg (major) = 16.44 min; g (minor) = 17.35 min.

(2R, 1’S)-2-(Hydroxy-(m-nitrophenyl)methyl)cyclohexan-1-one (7b2) 3*

7b2

Prepared according to SP3 (229mg, 92% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCl;, 500 MHz, & (ppm)): 8.21 (1H, s), 8.17 (1H,
d,J=8.5Hz),7.68 (1H,d,J=7.5Hz), 7.53 (1H, t,J= 7.5 Hz), 4.90 (1H, dd, /= 8.5, 2.0 Hz),
4.11 (1H, d, J=3.0 Hz), 2.62-2.51 (1H, m), 2.49-2.48 (1H, m), 2.40-2.37 (1H, m), 2.13-2.10 (1H,
m), 1.84-1.82 (1H, m), 1.68-1.58 (3H, m), 1.40-1.38 (1H, m). Chiral HPLC conditions: Daicel
Chiralpak AD-H. n-Hexane: i-PrOH, 90:10, 1 mL/ min, 254 nm: anti: tg (major) = 24.05 min; tg

(minor) = 19.04 min. syn: g (major) = 17.05 min; g (minor) = 16.05 min.

(2S, 1’R)-2-(Hydroxy-(o-nitrophenyl)methyl)cyclohexan-1-one (7¢1)>3#

O OH NO,

7c1

Prepared according to SP3 (237mg, 95% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCl;, 500 MHz, § (ppm)): 7.81 (1H, d, J=9.0
Hz), 7.74 (1H, d, J=9.0 Hz), 7.60 (1H, t, /= 7.0 Hz), 7.40 (1H, t, J=7.5 Hz), 5.42 (1H, d, J=
7.0 Hz), 4.20 (1H, s), 2.75-2.73 (1H, m), 2.40-2.31 (2H, m), 2.05-2.04 (1H, m), 1.82-1.58 (5H, m).
Chiral HPLC conditions: Daicel Chiralpak AD-H. n-Hexane: i-PrOH, 95:5, 1 mL/ min, 254 nm:

anti: tg (major) = 31.54 min; #g (minor) = 33.26 min.
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(2R, 1’S)-2-(Hydroxy-(o-nitrophenyl)methyl)cyclohexan-1-one (7¢2) 23#

O OH NO,

7c2

Prepared according to SP3 (231mg, 93% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCls, 500 MHz, § (ppm)): 7.83 (1H, dd, J= 15,
1.0 Hz), 7.75 (1H, d, J= 1.5 Hz), 7.64-7.61 (1H, m), 7.44-7.40 (1H, m), 5.44 (1H, dd, /= 7.0, 5.0
Hz), 4.20 (1H, d, J=4.5Hz), 2.76-2.74 (1H, m), 2.46-2.32 (2H, m), 1.75-1.74 (1H, m), 1.70-1.60
(5H, m). Chiral HPLC conditions: Daicel Chiralpak AD-H. n-Hexane: i-PrOH, 95:5, 1 mL/ min,

254 nm: anti: tg (major) = 33.39 min; g (minor) = 31.48 min.

(2S, 1’R)-2-(Hydroxy-(p-cyanophenyl)methyl)cyclohexan-1-one (7d1)°

O OH

7d1

Prepared according to SP3 (217mg, 95% isolated yield). White solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCl;, 500 MHz, § (ppm)): 7.65 (2H, m), 7.45
(2H, d, J = 8.5 Hz), 4.84 (1H, d, J = 8.1 Hz), 4.05 (1H, d, J = 2.5 Hz), 2.57-2.47 (2H, m), 2.36-
2.35(1H, m), 2.10-2.09 (1H, m), 1.84-1.81 (1H, m), 1.57-1.54 (3H, m), 1.36-1.33 (1H, m). Chiral
HPLC conditions: Daicel Chiralpak AD-H. n-Hexane: i-PrOH, 90:10, 1.0 mL/ min, 254 nm: anti:
fr (major) = 27.97 min; tg (minor) = 21.97 min. syn: tg (major) = 16.23 min; fg (minor) = 19.04

min.

(2R, 1°S)-2-(Hydroxy-(p-cyanophenyl)methyl)cyclohexan-1-one (7d2)?
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7d2

Prepared according to SP3 (218mg, 95% isolated yield). White solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCl;, 500 MHz, & (ppm)): 7.65 (2H, d, J= 7.0
Hz), 7.45 (2H, d, J = 8.0Hz), 4.84 (1H, d, J = 8.5 Hz), 4.05 (1H, s), 2.56-2.47 (2H, m), 2.36-2.34
(1H, m), 2.10-2.08 (1H, m), 1.84-1.80 (1H, m), 1.57-1.54 (3H, m), 1.38-1.33 (1H, m). Chiral
HPLC conditions: Daicel Chiralpak AD-H. n-Hexane: i-PrOH, 90:10, 1.0 mL/ min, 254 nm: anti:

tr (major) = 22.1 min; R (minor) = 27.40 min. syn: tg (major) = 19.01 min; 7z (minor) = 16.25 min.

(2S, 1’R)-2-(Hydroxy-(p-(trifluoromethyl)phenyl)methyl)cyclohexan-1-one (7el) 2>

O OH

Te1

Prepared according to SP3 (180mg, 66% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCls, 500 MHz, & (ppm)): 7.61 (2H, d, J = 8.0
Hz), 7.43 (2H, d, J = 8.0 Hz), 4.85 (1H, d, J = 8.5 Hz), 4.05 (1H, s), 2.60-2.47 (1H, m), 2.37-2.35
(1H, m), 2.11-2.08 (1H, m), 1.81-1.79 (1H, m), 1.67-1.65 (2H, m), 1.58-1.53 (2H, m). Chiral
HPLC conditions: Daicel Chiralpak AD-H. n-Hexane: i-PrOH, 90:10, 1 mL/ min, 254 nm: anti: tg

(major) = 12.76 min; g (minor) = 10.36 min.

(2R, 1’S)-2-(Hydroxy-(p-(trifluoromethyl)phenyl)methyl)cyclohexan-1-one (7¢2) 2>

7e2
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Prepared according to SP3 (193mg, 71% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). '"H NMR (CDCl;, 500 MHz, & (ppm)): 7.61 (2H, d, J = 8.0
Hz), 7.43 (2H, d, J= 8.0 Hz), 4.85 (1H, d, /= 8.5 Hz), 4.05 (1H, d, /= 3.0 Hz), 2.60-2.47 (2H, m),
2.40-2.35 (1H, m), 2.11-2.08 (1H, m), 1.83-1.80 (1H, m), 1.60-1.55(4H, m). Chiral HPLC
conditions: Daicel Chiralpak AD-H. n-Hexane: i-PrOH, 90:10,1 mL/ min, 254 nm: anti: tg (major)

= 10.40 min; g (minor) = 12.65 min.

(2S, 1’R)-2-(Hydroxy-(2,4-dichlorophenyl)methyl)cyclohexan-1-one (7f1) ’-%°

O OH CI

71

Prepared according to SP3 (180mg, 66% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCl;, 500 MHz, & (ppm)): 7.50 (1H, d, J = 8.5
Hz), 7.35 (1H, d, J = 2.0 Hz), 7.30-7.28 (1H, m), 5.29 (1H, dd, J = 8.0, 4.0 Hz), 4.05 (1H, d, J =
4.0 Hz), 2.65-2.60 (1H, m), 2.48-2.45 (1H, m), 2.34-2.33 (1H, m), 2.11-2.10 (1H, m), 1.84-1.67
(1H, m), 1.66-1.58 (4H, m). Chiral HPLC conditions: Daicel Chiralpak Phenomenex amylose-2
column. n-Hexane: i-PrOH, 90:10, 1 mL/ min, 220nm: anti: tg (major) = 13.39 min; fz (minor) =

17.57 min. syn: tg (major) = 8.74 min; #g (minor) = 7.36 min.

(2R, 1’S)-2-(Hydroxy-(2,4-dichlorophenyl)methyl)cyclohexan-1-one (7£2) 7-3°

Prepared according to SP3 (190.4mg, 70% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCl;, 500 MHz, & (ppm)): 7.50 (1H, d, J = 8.5
Hz), 7.35 (1H, d, J = 2.0 Hz), 7.30-7.28 (1H, m), 5.29 (1H, dd, J = 8.0, 4.0 Hz), 4.05 (1H, d, J =
4.0 Hz), 2.65-2.60 (1H, m), 2.48-2.45 (1H, m), 2.34-2.32 (1H, m), 2.11-2.08 (1H, m), 1.85-1.66
(1H, m), 1.66-1.58 (4H, m). Chiral HPLC conditions: Daicel Chiralpak Phenomenex amylose-2
column. n-Hexane: i-PrOH, 90:10, 1 mL/ min, 220nm: anti: tg (major) = 17.34 min; fg (minor) =
13.87min. syn: tg (major) = 7.43 min; #g (minor) = 8.85 min.fg (minor) = 13.87min. syn: tx (major)
= 7.43 min; fg (minor) = 8.85 min.
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(2S, 1’R)-2-(Hydroxy-(p-bromophenyl)methyl)cyclohexan-1-one (7g1) +>'0

O OH

791

Prepared according to SP3 (150mg, 53% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'HNMR (CDCl;, 500 MHz, § (ppm)): 7.47 (2H, d, J= 8.0
Hz), 7.20 (2H, d, J= 8.0 Hz), 4.75 (1H, d, /= 9.0 Hz), 3.99 (1H, d, J = 2.0 Hz), 2.56-2.46 (2H, m),
2.38-2.34 (1H, m), 2.11-2.07 (1H, m), 1.81-1.78 (1H, m), 1.57-1.55 (3H, m), 1.30-1.27 (1H, m).
Chiral HPLC conditions: Daicel Ch iralpak AD-H. n-Hexane: i-PrOH, 95:5, 1.0 mL/ min, 220 nm:
anti: tg (major) = 28.76 min; fg (minor) = 24.79 min. syn: (major) = 13.81 min; # (minor) = 16.94

min.

(2R, 1’S)-2-(Hydroxy-(p-bromophenyl)methyl)cyclohexan-1-one (7g2) +>'0

Prepared according to SP3 (127mg, 45% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCls, 500 MHz, § (ppm)): 7.47 2H, d, J =
8.5Hz), 7.20 (2H, d, J=8.5Hz), 4.75 (1H, d, J = 8.5 Hz), 3.99 (1H, s), 2.56-2.46 (2H, m), 2.37-
2.34 (1H, m), 2.11-2.07 (1H, m), 1.81-1.78 (1H, m), 1.59-1.55 (3H, m), 1.30-1.27 (1H, m). Chiral
HPLC conditions: Daicel Chiralpak AD-H column. n-Hexane: i-PrOH, 95:5, 1.0 mL/ min, 220 nm:
anti: tg (major) = 25.18 min; g (minor) = 29.28 min. syn: (major) = 17.24 min; tg (minor) = 14.09

min.

(2S, 1’R)-2-(Hydroxy-(p-chlorophenyl)methyl)cyclohexan-1-one (7h1)%1°
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7h1

Prepared according to SP3 (95mg, 40% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCl;, 500 MHz, & (ppm)): 7.32 2H, d, J = 8.5
Hz), 7.26 (2H, t, /= 7.0 Hz), 4.76 (1H, dd, J = 8.5, 2.0 Hz), 3.99 (1H, d, J = 3.0 Hz), 2.55-2.34
(3H, m), 2.11-2.07 (1H, m),1.81-1.78 (1H, m), 157-1.52 (3H, m), 1.30-1.28 (1H, m). Chiral HPLC
conditions: Daicel Chiralpak AD-H. n-Hexane: i-PrOH, 90:10,1 mL/ min, 220 nm: anti: tg (major)

=16.19 min; g (minor) = 14.37 min. syn: (major) = 9.21 min; #g (minor) = 10.67 min.

.(2R, 1’S)-2-(Hydroxy-(p-chlorophenyl)methyl)cyclohexan-1-one (7h2)?10

7h2

Prepared according to SP3 (90.4mg, 38% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCl;, 500 MHz, & (ppm)): 7.32 2H, d, J = 8.5
Hz), 7.26 (2H, d, J = 8.0 Hz), 4.76 (1H, d, J = 8.0 Hz), 3.99 (1H, s), 2.55-2.32 (3H, m), 2.11-2.08
(1H, m),1.85-1.78(1H, m), 1.64-1.55 (3H, m), 1.33-1.25 (1H, m). Chiral HPLC conditions: Daicel
Chiralpak AD-H. n-Hexane: i-PrOH, 90:10,1 mL/ min, 220 nm: anti: tgx (major) = 14.27 min; fg

(minor) = 16.12 min. syn: (major) = 10.62 min; #g (minor) = 9.17 min.

(2S, 1’R)-2-(Hydroxy(naphthalen-2-yl)methyl)cyclohexan-1-one (7il) *'
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Prepared according to SP3 (114mg, 45% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCl;, 500 MHz, & (ppm)): 7.85-7.82 (3H, m),
7.75 (1H, s), 7.48-7.47 (3H, m), 4.96 (1H, dd, /= 9.0, 2.0 Hz), 4.06 (1H,d, J = 2.0 Hz), 2.74-2.69
(1H, m), 2.52 (1H, d, J= 8.5 Hz), 2.39-2.37 (1H, d, J= 8.5 Hz), 2.10-2.07 (1H, m), 1.74-1.51 (5H,
m). Chiral HPLC conditions: Daicel Chiralpak Phenomenex amylose-2 column. n-Hexane: i-
PrOH, 90:10,1 mL/ min, 254 nm: anti: tg (major) = 33.04 min; g (minor) = 44.80 min. syn: (major)

= 19.58 min; fg (minor) = 18.21 min.

(2S, 1’R)-2-(Hydroxy(naphthalen-2-yl)methyl)cyclohexan-1-one (7i2)%1°

Prepared according to SP3 (127mg, 50% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCls, 500 MHz, & (ppm)): 7.82 (3H, t, J = 3.5
Hz), 7.75 (1H, s), 7.49-7.47 (3H, m), 4.96 (1H, dd, J=9.0, 2.5 Hz), 4.06 (1H, d, J=2.5 Hz), 2.75-
2.69 (1H, m), 2.52-2.49 (1H, t, J = 4.5 Hz), 2.40-2.39 (1H, m), 2.10-2.07 (1H, m), 1.58-1.33 (5H,
m). Chiral HPLC conditions: Daicel Chiralpak Phenomenex amylose-2 column. n-Hexane: i-
PrOH, 90:10,1 mL/ min, 254 nm: anti: tg (major) = 42.66min; fg (minor) = 32.91 min. syn: (major)

= 17.52 min; tg (minor) = 18.81 min.

(2S, 1’R)-2-(Hydroxy(phenyl)methyl)cyclohexan-1-one (7j1) 3410

O OH

7j1
Prepared according to SP3 (163mg, 80% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 6:1). 'H NMR (CDCls, 500 MHz, § (ppm)): 7.35-7.29 (5H, m), 4.80
(1H, d, J =8.5 Hz), 3.97 (1H, s), 2.62-2.56 (1H, m), 2.47-2.46 (1H, m), 2.36-2.35 (1H, m), 2.08-

2.07 (1H, m), 1.77-1.76(1H, m), 1.67-1.53 (2H, m), 1.33-1.25 (2H, m). Chiral HPLC conditions:
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Daicel Chiralpak OJ-H. n-Hexane: i-PrOH, 90:10, 1.0 mL/ min, 220 nm: anti: tg (major) = 15.84

min; fg (minor) = 23.32 min. syn: (major) = 13.05 min; g (minor) = 14.41 min.

(2R, 1°S)-2-(Hydroxy(phenyl)methyl)cyclohexan-1-one (7j2) 3410

Prepared according to SP3 (170mg, 83% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 6:1). 'H NMR (CDCls, 500 MHz, § (ppm)): 7.35-7.31 (5H, m), 4.80
(1H, dd, J = 8.5, 2.0 Hz), 3.97 (1H, d, J = 3.0 Hz), 2.62-2.60 (1H, m), 2.47-2.46 (1H, m), 2.38-
2.34 (1H, m), 2.08-2.07 (1H, m), 1.79-1.76 (1H, m), 1.67-1.55 (2H, m), 1.31-1.28 (2H, m). Chiral
HPLC conditions: Daicel Ch iralpak OJ-H. n-Hexane: i-PrOH, 90:10, 1.0 mL/ min, 220 nm: anti:

tr (major) =21.43 min; g (minor) = 16.00 min. syn: (major) = 14.45 min; fg (minor) = 13.09 min.

(2S, 1’R)-2-(Hydroxy-(p-methoxyphenyl)methyl)cyclohexan-1-one(7k1)%10.11

O OH

OMe
7k1

Prepared according to SP3 (84mg, 36% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 6:1). 'H NMR (CDCl;, 500 MHz, § (ppm)): 7.23 (2H, s), 6.88-
6.86 (2H, m), 4.74 (1H, dd, J = 9.0, 2.0 Hz), 3.92 (1H, t, /= 2.0 Hz), 3.80 (3H, s), 2.59-2.58 (1H,
m), 2.50-2.46 (1H, m), 2.36-2.35 (1H, m), 2.10-2.06 (1H, m), 1.80-1.78 (1H, m), 1.70-1.57 (3H,
m), 1.28-1.24 (1H, m). Chiral HPLC conditions: Daicel Ch iralpak OJ-H. n-Hexane: i-PrOH,
90:10, 1.0 mL/ min, 254 nm: anti: tg (major) = 18.50 min; fg (minor) = 27.22 min. syn: (major) =

9.28 min; g (minor) = 7.50 min.

(2R, 1’S)-2-(Hydroxy-(p-methoxyphenyl)methyl)cyclohexan-1-one(7k2)%10.!1
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OMe

7k2

Prepared according to SP3 (140mg, 60% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 6:1). 'H NMR (CDCl;, 500 MHz, § (ppm)): 7.24 2H, q, J = 2.0
Hz), 6.88 (2H, dd, J=7.0, 2.0 Hz), 4.74 (1H, d, /= 9.0 Hz), 3.89 (1H, t, /= 5.5 Hz), 3.80 (3H, s),
2.61-2.58 (1H, m), 2.50-2.46 (1H, m), 2.38-2.35 (1H, m), 2.10-2.07 (1H, m), 1.80-1.77 (1H, m),
1.70-1.57 (3H, m), 1.28-1.24 (1H, m). Chiral HPLC conditions: Daicel Ch iralpak OJ-H. n-
Hexane: i-PrOH, 90:10, 1.0 mL/ min, 254 nm: anti: tg (major) =29.78 min; tg (minor) = 19.90 min.

syn: (major) = 7.46 min; fg (minor) = 9.62 min.

(2S, 1’R)-2-(Hydroxy-(furan-2-yl)propyl)cyclohexan-1-one (711)'°

Prepared according to SP3 (136mg, 70% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCl;, 500 MHz, & (ppm)): 7.34 (1H, t, /= 1.0 Hz
), 6.33 (1H, m), 6.27 (1H, dd, J = 6.5, 3.0 Hz), 4.83 (1H, d, J = 8.5 Hz), 3.89 (1H, s), 2.91-2.80
(1H, m), 2.45-2.36 (2H, m), 2.11-2.10 (1H, m), 1.84-1.82 (2H, m), 1.67-1.65 (2H, m), 1.42-1.32
(1H, m). Chiral HPLC conditions: Daicel Ch iralpak AD-H. n-Hexane: i-PrOH, 90:10, 0.5 mL/
min, 210 nm: anti: tg (major) =30.63 min; fg (minor) = 34.01 min. syn: (major) = 23.42 min; t

(minor) = 22.13 min.

(2R, 1’S)-2-(Hydroxy-(furan-2-yl)propyl)cyclohexan-1-one (712)'°

Prepared according to SP3 (120mg, 62% isolated yield). Yellow solid. Purified by flash
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chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCl;, 500 MHz, & (ppm)): 7.38-7.34 (1H, m),
6.32 (1H, dd, J=3.5, 3.0 Hz), 6.28 (1H, d, /= 3.0 Hz), 4.83 (1H, dd, /= 8.0, 3.5 Hz), 3.89 (1H, d,
J = 1.5 Hz), 2.93-2.89 (1H, m), 2.45-2.36 (2H, m), 2.11-2.10 (1H, m), 1.84-1.82 (2H, m), 1.67-
1.61 (2H, m), 1.36-1.33 (1H, m). Chiral HPLC conditions: Daicel Chiralpak AD-H. n-Hexane: i-
PrOH, 90:10,0.5 mL/ min, 210 nm: anti: tx (major) =34.19 min; tz (minor) = 30.80 min. syn:

(major) = 22.20 min; g (minor) = 23.51 min.

R-4-hydroxy-4-(4-nitrophenyl)butan-2-one (7m1)®10

O OH

NO
7m1 2

Prepared according to SP3 (66mg, 40% isolated yield). Orangish solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCls, 500 MHz, 6 (ppm)): 8.20 (2H, d, J= 8.5
Hz), 7.54 (2H, d, J = 8.5 Hz), 5.28-5.25 (1H, m), 3.57 (1H, d, /= 3.5 Hz), 2.86 (2H, t, J= 6.0 Hz),
2.22 (3H, s). Chiral HPLC conditions: Daicel Chiralpak OJ-H. n-Hexane: i-PrOH, 90:10, 1.0 mL/

min, 254 nm: tg (major) = 28.47 min; fg (minor) = 32.95 min.

(2S, 1’S)-2-(Hydroxy-(p-nitrophenyl)methyl)cyclopentan-1-one (7n1)%10

O OH

NO,
n1

Prepared according to SP3 (223mg, 95% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 3:1). 'H NMR (CDCls, 500 MHz, & (ppm)): 8.21 (2H, dd, J=9.0,
2.5 Hz), 7.52 (2H, t, J = 9.0 Hz), 4.85 (1H, d, J = 9.5 Hz), 4.75 (1H, s), 2.48-2.16 (3H, m), 2.15-
2.03 (1H, m), 1.74-1.61 (3H, m). Chiral HPLC conditions: Daicel Chiralpak AD-H. n-Hexane: i-

PrOH, 90:10, 1.0 mL/ min, 254 nm: syn: tg (major) =21.23 min; g (minor) = 24.01 min.

(2S, 1’R)-2-(Hydroxy-(p-nitrophenyl)methyl)cycloheptan-1-one (701)'°
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701

Prepared according to SP3 (118mg, 45% isolated yield). Yellow solid. Purified by flash
chromatography (Hex/EtOAc, 6:1). 'H NMR (CDCl;, 500 MHz, 3 (ppm)): 8.20 (2H, d, J =8.5 Hz),
7.53 (2H, d, J = 8.5 Hz), 4.92 (1H, dd, J = 7.5, 5.0 Hz), 3.72 (1H, d, J = 5.0 Hz), 2.98-2.97 (1H,
m), 2.50-2.48 (2H, m), 1.88-1.71 (4H, m), 1.38-1.25 (4H, m). Chiral HPLC conditions: Daicel
Chiralpak AD-H. n-Hexane: i-PrOH, 90:10, 1.0 mL/ min, 220 nm: anti: tg (major) = 19.84 min;

(minor) = 9.96 min. syn: tg (major) = 8.28 min; g (minor) = 7.13min.

20/94



Reference
1. M. T. Robaka, M. A. Herbagea, J. A. Ellmanb, Tetrahedron, 2011, 67, 4412.
2. A. Karmakar, T. Maji, S. Wittmann, O. Reiser, Chem. Eur. J., 2011, 17, 11024.

3. G. Guillena, M. C. Hita, C. Ngjera, S. F. Viozquez, J. Org. Chem., 2008, 73, 5933.

I

. J. Hernandez, E. Juaristi, J. Org. Chem., 2011, 76, 1464.

5. T. Miura, K. Imai, M. I, N. Tada, N. Imai, A. Itoh, Org. Lett., 2010, 12, 1620.

6. M. R. V, V. K. Singh, J. Org. Chem., 2009, 74, 4289.

7. F. Chen, Sh. Huang, H. Zhang, F. Liu, Y. Peng, Tetrahedron, 2008, 64, 9585.
8.Y.Wu, Y. Zhang, M. Yu, G. Zhao, S. Wang, Org. Lett., 2006, 8, 4417.

9. V. Gauchot, Andreea R. Schmitzer, J. Org. Chem., 2012, 77, 4917.

10.Y.Y. Wu, Y. Z. Zhang, M. L. Yu, G. Zhao, S. W. Wang, Org. Lett., 2006, 8, 4417.

11. C. Wu, X. Fu, S. Li, Tetrahedron, 2011, 67, 4283.

21/94



'H and 3C NMR spectra

(S)-tert-butyl 2-(((R)-tert-butylsulfinyl)carbamoyl)pyrrolidine-1-carboxylate (3a)
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(R)-tert-butyl 2-(((S)-tert-butylsulfinyl)carbamoyl)pyrrolidine-1-carboxylate (3¢)
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(R)-tert-butyl 2-(((R)-tert-butylsulfinyl)carbamoyl)pyrrolidine-1-carboxylate (3d)
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(S)-N-((R)-tert-butylsulfinyl)pyrrolidine-2-carboxamide (4a)

&3=C13CPD CDCL3
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(S)-2-((R)-tert-butylsulfinylcarbamoyl)pyrrolidinium 2,2,2-trifluoroacetate (4b)
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19F
19.30 usec
£.00 dB
470.5453180 MHz
65336
470.5923770 MHz
no
0
0.00 Hz
0
1.00
T T T T T T T T T T T
0 -20 —40 -60 -80 -130 -120 -140 -160 =180 ppm
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(R)-2-((S)-tert-butylsulfinylcarbamoyl)pyrrolidinium 2,2,2-trifluoroacetate (4c)
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97506

4.3956
4.3788
43622
3.2534
3.2397
32258
2.3854
23718
23549
23418
23307
1.9323
1.9184
1.9066
1.8978
1.8860
1.8718

SRS SRR

189573
1.2008

e

HAME EJZ 0120510
EXENO 13
FROCHD 1
Date_ 20120510
Time 17.24
INITEDM spect
ERCEED == PATHO LCF
EULERDG =330
€553€6
SOLVENT TMED
HE 1€
o= 2 o 8]
= 10330.578 Hs ,...4 &
FITRES 0.15763F He : s
an 2.1720407 ==z + H A
o as"2i0 Hy sy
400 umac i
e .00 umes CF;C00 e
TE 2054
D1 1.00000000 zec
TDO 1 dc
HANNEL f£1
HIC1 :
Pl 12.72 usec
ELL 1.00 d
2FO1 500.1330885 MHa
81 azTeR
2F 500. 1300041 MHs
WDW no
258 o
LE .00 Hs
=] 0
BC 1.00
['v]
o
[ ]
L
L]
T T T T T T T T T T T T T
12 10 8
@
go" NAME HJ20120611 C
] EXPNO 19
o PROCNO 1
i Date_ 20120611
Time 19.16
INSTRUM spect
PROBHD 5 mm PATXC 19F
PULPROG zg
TD 131072
SOT.VENT NMSO
NS L
DS 4
SWH 100000.000 Hz
FTDRFS 0.767939 Hx
AQ 0.6554150 sci
RG 181
bW 5.000
DE 0
TE 97.2 K
D1 1.0000C000
DO 1
CHANNEL fl =
NUC1 19F
Pl 19.30 uet
PLL 4.00 dB
SFO1 470.5453180 MH:
I 5536
SF
WDW
SSB
LB
GB
pC
T T T T T T T T T T
il -20 -40 -6e -80 -190 -120 -140 -160 -180 pen
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L n o ok s & T8 CL3CPD DMsO
NAME HJ201206-1-C
EXEpNO 2
PROCNO 1
Datle 20120611
Time 19.45
INHTRUM spect
PROBHD 5 mm FATXO 19F
PULPROG z2gpg30
D €553
SOLVENT DMSO
NS 512
DS 4
swH 30030.029
FIDRES 0.458222
A 1.C912410
R 512
D 16.650
DE 6.00
TR 298.2
D1 2.0C000000
1y 0.03000000
DETA 1.89999298
D) L
CHANNEL f1
NUEL 3c
Pl 9.50
n-h _a &n
L
T T TEEIT T TEETRATUIT (T2 IO T Toee T T T st b T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 20 80 70 6C 50 £0 30 20 10 0 PPm

HAME HJZ01Z0531

EXFHO 3

EROCHD 1

Date_ 20120831

Time 17.z24

INSTEIM =pect

PBOBHD 5 mm PATHO 1EBF

FULEROS wgd
E5R3E

SOLVENT M30

K2 1e

oz Z

SWH 10230578

FIDRES 0.157632

m 3.1720407 s=ec

BG E4

hi) 48400 us=ec

IE E.00 usec

TE ZB6.1 K

oL L.00000000 sec

TDO X

——=—=——= CEAKNEL §1 —====—-=

KOCL 18

Pl 13.72 usec

FL1 1.00 48

SFOL S500.1330885 MHs

8L 32768

3F 500.1300201 MHs

WDH no

S23E o

IE 0.00 He

] o

BC o0

9.7834

2.6518

1.7965
1.1887

L1
T

|
|

1178

2642

1500
2854

M —
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@
=] NAME HJ20120611 C
. EXPNO 17
o DROCNO 1
' Date_ 20120611
Time 18.41
TNSTRUV spect.
PROBHD 5 mm PATXO 19F
PULPROG 2g
D> 131072
SOTLVFNT DMSO
NS 1
oS 4
SWH 130009.000 Hz
FIDRES 0.762339 Hz
aQ 1.85541150 sec
RG 143.7
DW 5.000 usec
DE 6.00 usec
TE 296.9 K
[sh 1.00030000 sec
& D0 1
T
—NH2 Hp ]< CHANNZL fl =
CF,C00 o 19F
4d 19.30 usec
4.00 dB
473.5453180 MHz
65336
479.5923770 MHz
EM
0
1.00 1z
0
1.00
T T T T T T T T T T T
0 -20 —40 -60 -80 -100 -120 -140 -160 -180 ppm
- meao o on
= Epgee Syl g = L8 CATHD
2 BRRR {347 o © Swme  CI3CPD DMSO
(4 7 i1 T
NAME RJ20120611-
EXPNO Z
PROCNO
Date_ 2012061
Time 20.1
INSTRUM spec
PROBHD 5 mm PATXO 1§
PULPROG zgpe3
D 6553
SOLVENT DMs
NS 51
40 & 335 30630.02
@H7 N,K FIDRES 0.45822
CF.CO0™ .- gg 1.091241
4d oW 16.65
DE 6.C
TE 296,
D1 2.0C0000CC
dll 0.03000CC
DELTA 1.899999¢%
TDO
= CIANNEL f1 ==
= CHANNET, £2 ==
J J_J | ) A
T T T T T T T T T T T T T T T T T T T T T T
200 199 180 70 160 150 140 130 120 110 1co 90 80 70 60 30 40 30 20 10 4] epa
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(28, 1’R)-2-(Hydroxy-(p-nitrophenyl)methyl)cyclohexan-1-one (7al)

> w ey o ooy 0 0 o A DA T UM BOO M o
=S HHoa coawm ~w EBEPNMHAOT T HADND AR D GW-23
ok b A= =R LH 8 R e g R RRaTne g g TON GDC1
m;o N V - mmclmmnmmﬁﬁ.«ﬁﬁ%j PROTON Cl
NAME 3320120921
EXPNO 9
PROCNG 1
Date_ 201290921
Tine 14.26
LNSTRUM spect
PROBHD 5 mm HATXO 19F
PULERCG 2930
D 63536
SOLVEN c¢peld
NS 16
DS 2
SwWll 10330.578
FIDRES 0.157632
1720407
436.1
48,400
o OH §.00
235.9
r T 00300000
: 1
N NO,
a1 L fl ===
1H
13.72
1.00
1330885
32768
-1300129
! .
T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 5.0 5.5 5.0 4.5 o 3.5 3.0 2.5 2.0 1.5 1.0 3.5 0.0 ppm

(2R, 1°S)-2-(Hydroxy-(p-nitrophenyl)methyl)cyclohexan-1-one (7a2)

31/94



Wi o aame oy £ o S e o & S E O
=] oo Soo® ~ o CoemrammremdoaTaonna e~ GWN—24
a8 8% 8583 58 et R e St
©a e . - AeNNNGaNNa NG Sdnaag EROTON CDCL3
NAME HJ20[2092
EXPNO ik
PROCNO
Date_ 2002092
Time 14.3
INSTRUM spec
PRGBIID 5 mm PATKO 19
PULPROG zq3
TD 6553
SQLVENT cDCl
NS 1
DS
SWH 103B0.57
FIDRES 0.L5763
AQ 3.2[2040
RG 51
DW #8.40
DE 6.0
TE 295.
D1 1.00poo0oo
o on TDO
******** CHANNEL [l --
NUC1 1
NO, Pl 35,7
Taz PT1 )
SFO1 500..p3088
ST 3276
SF 500._E00_2
J " 1 J

09>=
AR L
2.06 =
1] e
0.87 =
L
Smb0) =
.29

(28, 1’R)-2-(Hydroxy-(m-nitrophenyl)methyl)cyclohexan-1-one (7b1)

n GW-25
™ PROTON CDC13

8.210

B.1%
8.154

7

3
4.3906
4.200
4.889
4.883
4.118

4.111

z
<
N
L

NAME HJZ01208:2
1

D
SOLVENT
NS

LS

SWH 1
FIDRES
O OH A0

NO:.
S AP s
; = DE

b1

w

CHANNEL] f1 ==

2wk
500./13308¢
327¢
500./13001:
3

Dl

.0 y 1 7.0 6.5 6.0 5.5 5.0 L 5T 4.0 35 3.0 2.5 2.C 1.5 1.2 0.5 G.0 ppn

(2R, 1’S)-2-(Hydroxy-(m-nitrophenyl)methyl)cyclohexan-1-one (7b2)
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A
AS

41.905
4.3901

4.888
4.883

<

1
"~y NO2
I =

7b2

@ O MOVWOBNNUDC~OONMMO
k! NHN O BOADOLMHOCST IRLDNOD®
— KON T S T M MMM ] D D0 W
@ B T R e R e e e ]

CW-26
PROTON ¢DC13
NAMS HJP0120921
EXPNO 12
PROCNO 1
bate_ p0120921
Time 14.44
TINSTRUM spact
PRO3HD 5 mm PATXO 19F
PJLZROG z2q30
65536

CDCl3
16

[es—
T T T T
8.5 8.0 T T.0
©]o) (e
EHEN e
o] i I

.07

(2S, 1’R)-2-(Hydroxy-(o-nitrophenyl)methyl)cyclohexan-1-one (7¢1)

7.806
1.790
T2 TST
7.721
7.601
7.585
7.410
7.395
7.372

¥ -7.515

/
X

5.420
5.406

-

4.201

o OH NO,

7c1

swcooocemsnmomane
PIRSARIIZTLESIRER

ERs PEch B
SAFEEALIIE AR GWeRDLEN085-2AT
B P i

PROTON CDC13

NAME HJ20121025
EXPNO 3
PROCNO =
Date 20121025
Time 13.42
INSTRUM spect
PROBHD § mm PATXQ 19F
PULPROG z
D 65536
SOLVENT CCCl3
NS 16
o] 2
SWH ~D320.578 H:
FIDRES 0.157632 H:
aQ 3.1720407 s¢
RG 57
D 48.400 us
DE 6.00 us
TE 226.0 K
Dl 1.00000000 =¢
™0 4
CHANNEL f. ==

1H
3.72 us

1.00
500.1330885 M=
32168

9
.0
0

3.0 2.5 2.0 1.5 .0 0.5 0.0 ppm
[ b (=1 |
2 ) |5
KN I
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(2R, 1’S)-2-(Hydroxy-(o-nitrophenyl)methyl)cyclohexan-1-one (7¢2)

- o MW OO0 Ao O OO N 0O HOAN HODST OO NOMM™ N0 (= R o N LT )
NV ONNTEAANONAOC 2] 0NNy AW ADLUNNUDOMONNXRNTDNOMONWN M ND
WM OWWWW S ) A U HeE N TOMOO Y OVOVOVVYY YO
T e S e e S T ST T T T A NN NNNNNN A A A A At A o
MWJ | W v \'ﬁ%\ﬁw\x\ F e ey
PROTON CDC13

MAME HJ2D122025

EXPNO 4

PROCNO 1

DalLe_ 20122025

Time 13.418

INSTRUM spect

PROBED 5 mm EATXO 19F

§ g Nos PULBROG zg30

D 65536

SOLVENT cDc13

NS 16

Te2 DS 2

SWH 0330.578

FIDRES 0.157632

AQ .1720407

RG 181

DW 48.400

DE 6.00

TE 295 9

D1 1400000000

D0 1

CHANNEL f1

1H

13.72

S0p.1320885

MU L L U

T
3 7 § 5 4 3 2 B, 0 ppm

o|a|wlm N o 3 i wlo
olan|ole o [} o o o ™ |
B [=1EE o — o 10

(2S, 1’R)-2-(Hydroxy-(p-cyanophenyl)methyl)cyclohexan-1-one (7d1)

T o o B et b1 1 1 5 8 oy 0 © 0 (.80 e )
aoeged 23 g@ goErsnonesnacteRssatS o el
zz223% I3 23 B LCCEEEraaaotbanenT

I S S A ] D d g . PROTON CDC13

—5.426

:
%
§

NAME hozo121221
EXPNO 2
BROCNO 1
Date_ 20121221

ne 14.07
INSTRUM spact
PROBHD 5 mm PATXO 19F
PULPROG 2930
™ 65536
SOLVENT CbC13
§$ F]
DS 2
SuH 10330.578 Hz

on 0.157632 Hz

3.1720407 sec

22,5
48.400 usec
6.00 usec

CN

296,
L.00000000 sec
1

= CHAI
1H
13.72 usec
1.00 dB
0.13308685 MHz
32768
F 0.1300129 MHz
WOW no
55B 0
LB 0.00 Hz
GB 0
PC 1.00

o] o] o] ~|[= | |of [0l
o| o o E o) ]| et g
o o calle e |
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(2R, 1°S)-2-(Hydroxy-(p-cyanophenyl)methyl)cyclohexan-1-one (7d2)

oo 0 — w© LRI ANOOTDENTIO AL O
0w s & = o = CEEFYINOO®MMOr ©W MO M
00O - @« = VIIIAN I CORRVWMVWIIMO M s a5
~ e n < R NN NN NAAAAAAAAAAA PROTON CDC12
NAME 320121221
EXPNO 3
PROCHO 1
Date_ 20121221
& l4.11
INSTRUM =pect
PROBHD 5 ma| PATXO 19F
PULPROG zg30
TD 65536
SOLVENT coeL3
HE a
I 2
SWH 1033C.578 Hz
o C-,H FICRES 0.157632 Hz
~ AG 3.1720407 sec
RG 362
DA 48,400 usec
CN LE 6.00 usec
7d2 TE 296.6 K
b1 .000C8000 sec
DO 1
EL £1
13.72 usec
1.00 ¢B
0.1330885 MBz
3274
0.13C0129 MBz
ao
0
0.00 Hz
0
1.00
\ L A " A A A A
T T T T T ¥
7 6 3} 4 3 PPm
—lle L
—|c (=] al ©
cufled o o

N WO e o ™M w0 BN =~ T A OMI-FTEANOTORDASNCTOAD DN
Eano @ 0 m N e N P R g pnk g pv R gt
Lo - @ @ SN T T T MMMm Ao OO 00~ ™04 10D 01510 0101010
N “ c,«'? éd&&m‘&o;&w'n}-imi\wuiiJ_ZJJJ—J
GW20121026-21-1
PROTCN CDC13
NAME HC20121C26
EXPNO 2
PROCNO 1
Date_ 20121026
Time 15.11
INSTRUM spect
5 ©B PROBHD 5 mun BATXO 19F
PULPROG 2g30
~, ™ 5536
k/ \ SOLVENT EDC13
NG, E] 16
Tel DS
SWH 1033(.578 Ee
FIDRES 0.157632 Ez
AQ 3.1720407 se
RG 03.2
DW 49.400 us
6.00 us
96.1 K
1.000$0C0C se
== CHANNEL f] ======
1H
AJ\JU | Jl

8.5 8.C T8 7.0 6.5 6.0 £ 5.0 4.5 4.0 S 3.0 25 2.0 L.5 1.0 0.5 0.0 ppm
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(2R, 1°S)-2-(Hydroxy-(p-(trifluoromethyl)phenyl)methyl)cyclohexan-1-one (7¢2)

614
598
.452
7.43€

7
7
7

e

—5.441

d\@CF
7e2 2

_—4.854

T~4.837

MOCITOVNMWINNCCOMNEOTWN WD NS W MO
TMANEEEENDBONAAONRDNNO D DR ® W N
COMOBTTTOMENN A OO0 E D DWW W
e N e e K B R I R R R I e e e R R ]

\i %NM121026—22—1

PROTON CDC13

NAME HJ2C12202€
EXPHO 2
PROCNO L
Date 2C12_02¢
Time 15.17
INSTRUM spect
PROBHD 5 mm EATXO 19F
PULPROG zg30
D €553€
SOLVENT €DC13
NS 1€
2
10330.578
0.157632
2.1720407
256
48.400
6.00

6

296.1
1.0€000000
1

"HANNEL f1 ====
14

13.?2

Z.00

500. 13"]88;

500. 1300125

| R
T T T T T T 1 T T T T T T T T T T
8.5 8.0 e 5 7.0 6.5 6.0 3o .0 B .0 ] 3.0 8- 2.0 T 1.C 0.5 0.0 ppm
r"] mw ﬁ r"‘j rhj ﬁ r" mrj f‘n) wh“r
5|l S o G S
il I E o I i
9
(28, 1’R)-2-(Hydroxy-(2,4-dichlorophenyl)methyl)cyclohexan-1-one (7f1)
b L A R Ll =) HHAONMACTDONAXMNN AN VOTNMI DN T 4O~ >0
o e gnony g i RLET0 8 ST asinn o 0 SR 2 8 ST
EEHE AT ERRRE SR SekE e SR PR i
T @i Gy < m""ajmmwwmmmg\wmmmmma_m A
GW20121139-£2-1
PROION CPCl3
NAME Hp20121119
EXPNC 18
PROCNO &
DaLe_ 20121119
ime 11.02
IKSTRUM spect
PROBHD S mm ’}‘TXD 1S5F
PULEROC 20
D
SOLVENT
o OoH ¢ e
= SWH
H ] FIDRES
= AQ
Cl
RG
7 ow
TE 295.7
Dl 1100060000 sec
D0 1
EL f1 =
1H
13.72 usec
1.00 dB
.2330885 MHz
3276
.1360129 MH:
et
0
0.00 Hz
0
‘J 1.00
\ N S| S
T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 Lt 5. 4. £.0 3.5 3.0 2.8 2 LD 1.Q 0.5 c.0 ppm
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(2R, 1’S)-2-(Hydroxy-(2,4-dichlorophenyl)methyl)cyclohexan-1-one (7f2)

NWOA AT O o wmon VO NOVTOANOW =MD NN DD
CRONTNE D 0 A © @~ S OENMNCOI@BE Q0N M HDO NS W D
B Mo NN (R SRSESEN] SO HHVWWENTITTTRMMADD DR IN
B e nunwvn << N T N N N R R )

—5.

4
h:
<
%
|
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PROTON CDC13

NAME HJ20121119
EXPNO 19
PROCNO 1
Date_ 20121119
Time 21.28
INSTRUM spect
PROBUD 5 mm PATXO 19r
PULPROG zg30
i) 65536
SOLVENT €3c13
NS 16
DS 2
SWH 20330.578 Hz
FIDRES .157632 Hz
AQ 31720407 se.
RG 256
oW 48.420 ue
DR 6.30 us:
TE 295.8 K
D1 1.000000020 se
TDO 1
-------- CHANKEL £. —--——--
NUCL 1H
P1 13,72 use
PLL 1.00 d3
SFQ1 500.1330885 M3
51 32768
SE 5001300126 MH
wow a0
S8B 0
LB 0.30 Hz
GR n
A Il o

T
0 L) 1.0 0.5 0.¢ PRo.

(2S, 1’R)-2-(Hydroxy-(p-bromophenyl)methyl)cyclohexan-1-one (7g1)

cvwmuos r- © o Smm ANMBL® ST
PR R = o 5o & o o R arg=papt Py
Ry o &= = mmmm o =W @ AN
R W w wecicicloie oo caineial S S
NV VS *“%\\W%’ o131
PROTON {DC13
NAME Hj2012112"
EXPNO £
PROCNO =
Date 2012112°
Time -5.1¢
INSTRUM spect
PROBHD 5 mm |PATXO 191
PULPROG zg3(
D 6553¢
SOLVENT CCCL:
NS ]
DS 5
SWH ~0330.57¢
FIDRES 0.15763%
AQ 3.1720407
RG 406 .«
nW 48.40¢
DE 6.00
TE 285
Dl 1. 00000000
™o 5
L
SFO1 5(0.123088:
SI 326t
SF 5(0.1320012¢
e e
; i UL

—
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(2R, 1°S)-2-(Hydroxy-(p-bromophenyl)methyl)cyclohexan-1-one (7g2)

- - 3 A B & 6 I  § S
bl 5 § EEiEPaESdEaETBEEnaaEsERTs
T L AN =~ o W T PMMEON A ODO®E ™D DWWNE &N N
N << = T T T Tl g i A
GW-43-2
PROTON CDC13
NAME kij20121%
EXPNO
PROCNO
Date_ 20121
Time 18.
INSTRUM spe
PROBHD 5 mm PATXO _
PU"PROG 7g
D 655
=] ?H SOLVENT [ein] o}
S
Ds
8 SWH L0330.5
= ' FIDRES 0.1576
£ AQ B.1v204
RG 8
ow 48.4
DE 6y
Th 296
Dl 1].00co00
IDO
== CHANNEL £l =
Pl 13.
PL1 1.
SFOL 5CP.13308
SI 327
SF 5Cp.13002
Jb l. Al at A A )
T T T T T T T T T T T T T T T T T T
8.0 t.b 1.0 6.5 6.0 2.b 5.0 4.5 4.0 3 3.0 2.5 2.C 15 1.0 c.5 0.0 rPpm
: r‘\’1 |G Tor rwi jmmﬁ df mh’kr er
t=4 =] =3 | = " 1 [ | |= Gl
A B 3 S N e
9
(28, 1’R)-2-(Hydroxy-(p-chlorophenyl)methyl)cyclohexan-1-one (7h1)
p— T T —
35852 2 2832 9 DEGIENPRUSIREIRNSISSRERIRD
Sceih B Foer G EAGRERSr-cscERT EEzRc Rt
[ w TaoT o I N R R Rl
N | SN TR\
GW-45-1
PROTON CDCl]3
NAME h3%0121204
EXPNO 13
PROCNO -
Date_ 20121204
Time e B
INSTRUM spect
PROBIID S mm PATXO 19F
FULPROG 2g30
TD 65536
SOLVENT cccl3
0 OH NS 16
Ds 4
SWH 320.578
FIDRES .157632
AQ 31720407
4086.4
48.400
6.00
2%6.8
.poo0ooon
" A .JJ{ A A \
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.(2R, 1°5)-2-(Hydroxy-(p-chlorophenyl)methyl)cyclohexan-1-one (7h2)

= w - oMo N
o ) ] H® @0 n oD W
(RN ~ 0 ] DROBnmAN A
L - 090N 0380 01 e e e e e

—5.352

4.771
—3.994
—3.744

=

FROTON CDC13
NAME HJ20121206
EXPNO 4
PROCNO 1,
Date_ 20121206
Time z2.51
INSTRUM soecL
o oH PROBHD 5 mm PATXO 19F
H PULPROG zg30
B D 65536
> SOLVENT czcl3
= NS 8
7h2 DS 2
SWH 0330.578
FIDRES 0.157632
AQ 3.1720407
RG 181
oW 48.430
DE 6.30
TE 296.9
D1 1.00000030
| DO 1
=== CHANNEL f. ====
1n
Pl B2
PLL 1.70
SFO1 00.1330885
81 32768
SE 00.1300098
sar w

Mo mnooro VIO TN ONE RN H - EINOMOTENCANDN Mo e D
DM O D R~ FROEn YW TONNC-rOOANON~CONEE MO TEWO 0T
DWDOMT T T T O AR, ONTIMNM A A0 OO0 DWW BN IS D
L o TEET W OMA NN NN NN NN NN NN NN

—5.569
9
9
9
9

W Se—— e

GW20121113-41-1
PROTON CDQ12

NAME J20121113
EXPNO g
PROCNO 1
Date 20121113
Cime 15.30
ZNSTRIM spect
PROEHD 5 mm|PATXO 19F
PJLEROG zg30
= 65536
SOLVENT cDbC13
S 16
2
10330.578
=% 0.157632
- 3.1720407
256
7il 48.400
6.00
296.0
.00000000
1
EL f1 ====
1H
13,92
1.00
0.1330885
32768
0.1300129

I v | S—

T T T T T T T T T T T T
8.5 8.2 1 7.2 6.5 6.0 5 5.0 4.5 4.0 3.5 0 ppm
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(2S, 1’R)-2-(Hydroxy(naphthalen-2-yl)methyl)cyclohexan-1-one (7i2)

womEuan~no @ € D SOOI OUNA—ACTMNMOOUMOTASNMNW XX O
S R 0 Qo B AEpe ERET NN E T aaan S CaaaE e g
e e EREN S 1 SnouNmNNDo o Raa SO s RERTY el
e v o R R D D R S e e
Sy N | N VoOTES=ESa s anzo121113-41-2
PROTON CDCL3
NAME HJ20121113
EXPNO 6
PROCNG 1
Date 20121113
ime 13.37
INSTRUM spact
PROBHD 5 mm PATXO|15F
PULPROG g30
o 6$536
SOLVENT Che12
ns
DS
£wH 10330
FIDRES 0.15
P 3.172
RG 2
Dw 48{400 usec
DE .00 usec
TE 295.9 X
D1 1.00004000 sec
DO 1
HANNEZ £1
Pl 1%.72 usec
Pl .00 dn
SFOL 500.133(}885 MHz
ST 34768
SF 500.13004129 MHz
WOW no
SSB o
1B .00 H3z
GB o
rc .00
__le LULJ ) . | —
T T T T T T T T T T T T T T T T
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(2S, I’R)-2-(Hydroxy(phenyl)methyl)cyclohexan-1-one (7j1
ONDTOMXO AN W e ©r NTNODTAICH-DINNDINDAINOCTARINNO TN
TFAHONNOND D - Ll = N OOWWLEOO TV ORNRWINN~O oW
FIaRA88R38 ag B i o b bt 3 bR Rttt
N el e S 0w o9 [ NN NNNNNNN A A oA d o~ ~GW=40-1
Sy V \ ‘ et N\ [ PROTON CRCL3
NAME hj20122122
EXPNC 4
PROCNO 1
Date. 20122122
Time i.5
INSTRUM spect
PRORFD 5 mm HATXC 197
PULPROG 2930
D 65536
SOLVENT cbcl3
NS 16
DS 2
SWH 0330.578 Hz
o oH FIDRES 0.157632 Hz
AQ .1720407 sec
L/ RG 228.1
DW 48.400 use
7 DE 6.00 use
TE 295.7 K
D1 1400000000 sec
DO 1
77777777 CHANNHL f1 —————-
13
13.72 use
Z.00 dB
.1330885 MH:
32768
.1300117 Mz
no
2
n 07 Hz
iy —A —
T T T T T T T T T T T T T T T T
7.5 7.3 6.5 6.3 5.5 3.2 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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(2R, 1°S)-2-(Hydroxy(phenyl)methyl)cyclohexan-1-one (7j2)
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GW-40-2
PROTON CDC1l3
NAME hj20121
EXPNO
PROCNO
Date_ 30121
Time 12
INSTRUM sp
PROBHD 5 mm PATXO
PULPROG z
D 65
SOLVENT cD
o OoH NS
DS
SWH 10330.
FIDRES 157
72 20 3]1720
RG
ow 48
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IE 29
D1 1.40C00
D0
= CHANNRY 1
13
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(2S, 1’R)-2-(Hydroxy-(p-methoxyphenyl)methyl)cyclohexan-1-one (7k1)
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€ O) €O 0O [~ WO WO ONOANN—TN O DA VOLOUNOVARDOMEOOANNT WO
NAME HJ20130114
EXENC 14
PROCNO 1
Date_ 20130114
Time 14.41
TNS™RUM spect
PROBHD | 5 mm FATXO 19F
PULPROG 2930
TD 65536
SOLVENT €DCL3
NS 16
DS 2
SWH 10330.578 Ez
FIDRES 0,157632 Ez
3.1720497 sez
RC 362
DW 48.4900 usec
g oH DE 6.00 usec
N TE 296.0 K
i m D1 1.00000020 sec
Z~aMe D0 1
L CHANNF.T,
500. 1330855 MHz
500. 1300129 MHz
no
0
0.90 Ez
0
1.00
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(2R, 1°’S)-2-(Hydroxy-(p-methoxyphenyl)methyl)cyclohexan-1-one (7k2)
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PROTON [CDC13

NAME BI22140114
EXPNO 15
PROCNG 1
Date_ 20140114
i 4.45
INSTRUM pect
PROBHC 5 mm PATXJ 19F
PULPROG 2930
0 5536
SCLVENT IDCL3
s 15
D§ 2
SUH 1032.578 Hz
FIDRES 0.147632 Hz
AZ 3.1740407 sec
RG 06.4
DW 44.400 usec
DE 6.00 usec
TE 96.0 K
bl 1.05¢40000 sec
00 1
-------- CHANNEL f] ——=--——-
NUC1 18
Pl 3.72 usec
PL1 1.00 dB
SFOL 500.12§0885 MHz
8L 2768
sF 500.1300117 MHz
WOW no
538 0
L2 0.00 Hz
G 0
BC 1.00
—d | 1
T T T T T T T T T T T T T T T 1
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HNAME JHE23]130313
EXENO 15
PROCHO 1
Date 29 3
Time .39
THETRUM pect.
PROBED 5 mm PATYd L9F
PULPROG a0
o OH ™ 4536
SOLVENT pc13
us 8
o Dg 2
SWH 103}¢.576 Bz
m FIDRES 0. {5632 Bz
AQ 3.1]2pa27 sec
RS 256
DW - 490 use
DE .90 use
TE 5.4 K
D1 1y sec
T0C 1

6.5 6.0 5.5 5.0 4.5 3.8 3.0 25 .0 4,5 4.0 0.5 ppm
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(2R, 1°S)-2-(Hydroxy-(furan-2-yl)propyl)cyclohexan-1-one (712)
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PROTON CDC13
NAME JHZ2013)0313
EXPHO [
PROCNG 1
Date 20139333
Time 17.43
INSTRUM svedt
PROBED 5 mm PATXQ 19F
PULPRCG 2910
65536
<] ?H SOLVENT cxcy3
8
DS 2
o] H 10330.578 Hz
FIDRES 0.157632 Hz
712 AQ 3.1720497 sec
BRG 296
DK 48.490 usec
DE <40 usec
TE 29545 K
D1 1.00000090 sec
DO i
CHANNEL f1 =4
uc1 H
Pl 13.92 usec
EL1 1.40 ae
SFOL 500.1330845 MHz
S1 32748
&F 500.1300199 MHz
WDW o
5B 0
LB 90 H=z
| GB 0
T T T T T T T T T T T T T T T T
7.0 6.5 6.C 5.5 5.0 4.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
= alls A 7«, o et ja B
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—le o o o = ou -l e
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R-4-hydroxy-4-(4-nitrophenyl)butan-2-one (7m1)
™0 N owwro ™~ w ™ -
a8 B 58494 g es & CW-49-1
(xin; r\\? W o N\T/N o~ PROTON CDC13
NAVE HJ20121224
EXZNO uF
PRCCNO 1
Jate_ 20121224
Tixe 15.00
INSTRUM spect
PRCBIID 5 mm PATXO 19F
PULPROG zg30
TD 65536
SOLVENT CDC13
N8 16
25 2
SWd 10330.578
FIDRES 0.157632
AQ 3.1720407
RG 287.4
Qo OH i £8.400
: SE 6.00
TE o2
“NO, 3 1.00000000
7mi D3
ffffffff CHANNEL [f1 —==-
NUCl 1H
Pl 15.7
PT. 1.00
SFC1 300.1B30885
SI 32768
SF 500.1(00129

8.C a1 7.0 6<3 6.0 5.5 5.0 4.5 4.0 3.5 3.0 Bn 2.0 pEEL 1.0 2.5 c.0 ppn
4 A ro
o o e oo ~ t=1
o ol )
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(28, 1’S)-2-(Hydroxy-(p-nitrophenyl)methyl)cyclopentan-1-one (7n1)

Hdeme  ow® o N MW AT RGN NN M DN
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| / NN -

il

NAM= HJ20(121218
EXPNO 7
PROCNO 1
Date_ 2021218
Time 18..1.6
INSTRUM spect
PRO3AD 5 mm PATKO 19F
PULZROG 2g30
o H2 ) 65536
SOLVENT cDCL3
= D§ 2
i swH 103B0.578 Hz
m FIDRES 0.l5/632 Hz
AQ 3.1[720407 sec
RG 228.1
W [48.400 use
DE 6.00 use
1E 296.4 K
D1 1.00p0000C sec
D0 1
CHANNEL [f1 =
1H
13.72 use
1.00 dB
30885 MH:
32768
00129 Mi:
_.J JJ W A J L
T T T T T T T T T T T T
8.0 1.5 1.0 6.5 5.0 5.5 5.0 4.5 4.0 R .0 ppm

(28, 1’R)-2-(Hydroxy-(p-nitrophenyl)methyl)cycloheptan-1-one (701)
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- @ sacocownn 00 TmOACOMmMWNG WD WO GW-48-1
o o= QoMo oo CRONNI XD =W O R
S& R ANRARE EREE RARTSSEELsRRANG PROTON CDC13
® o ~- 00 st o mmem e NN NN A A
vV oV N AN N VNN YL S—
EXPNO 4
PROCKO 1
Date_ 20130110
Time 14.18
INSTRUM spect
PROBHD 5 mm BATXO 19F
PULPROG 2430
¢ 65536
SOLVENT cDCL3
HS 16
DS z
SWH 14330.578 Hz
FIDRES .157632 Hz
AQ 3J1720407 sec
RG 362
DI 48.400 usec
DE 6.00 usec
TE 298.1 K
D1 1.40000000 sec
TCO 1
rwmmsmms CHANNE] £l =ewmmsms
wuc1 1H
Pl 13.72 usec
NO, PL1 1.00 dB
SEOL 5001330885 MHz
5T 32768
SE 500 {1300128 MHz
wew no
SSB 0
B 0.00 Hz
GB 0
pC 1.00
T T T T T T T T T T T T T T T T T T
8.5 8.C T 7.0 ) 6.0 B 5.0 4.5 4.0 B8 3.0 2.5 2.0 145 1.0 3.3 0.0 PPm
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Shimadzu LCsolution Analysis Report
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Operator - Admin Batch Mame :
Srie ot e e
: 0120011-13 uisition Date - 51
'...S'.i;rlr;iple = : g2 Modified Date 1 2012-8-11 14:33:12
Inj. Volume :10uL
Data Mame 1 gw20120911-13.led
Method Name : yuyu.lem
FAGaoWen201 2091 1\gw20120911=-13.0ud
mAU 250 _ _
] 3
] &
200
: g
1 H
1504
100
] o .
|
0] -
j\ & /\\ + )
BN S — — | )
20 25 30 35 40
min
PDA Chl 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 19.245 1192818 44336 6.807 0.669
2 21.882 1188146 37174 6.780 8.107
3 24.402 7580015 214139 43.254 46.700
4 32.086 7563349 162893 43.159 35.524
Totsl 17524328 458542 100.000]  100.000
O OH
NO,

7a
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Shimadzu LCsolution Analysis Report

Operator - Admin Batch Mame :
Sample - gw20120911-23 Report Name : Default lcr
Sample ID - gw20120911-23 Acquisition Date @ 2012-9-11 14:37:18
Vial# : Medified Date 1 2012-9-11 15:16:04
Inj. Volume 210 uL
Data Name :gw20120911-23.led
Method Name - yuyu.lem
FAGaoWeil2012091 1\gw20120911-23.cd
mALl 500
] 3
1 ]
-!I.UO—_
300-]
2004
100
B 2 g
] 8 8 5
P . N WA, VO T . .
1?1.5 2E|Hf.l 22!.5 25:.0 2?[.5 313'.3 32!.5 35:0
PDA Chl 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 18.012 365192 14433 1.699 2917
2 20.664 826355 26766 3.845 5410
3 23.088 479248 14525 2.230 2.936
4 30.537 19821749 439006 92.216 88.736
Total 21492544 494731 100.000] 100000
O OH

7a1
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Shimadzu LCsolution Analysis Report

Operator - Admin Batch Mame :
Sample - gw20120911-24 Report Name : Default lcr
Sample ID : gw20120911-24 Acquisition Date  :2012-9-11 15:47:20
Vialt - Modified Date 12012-9-11 15:58:12
Inj. Volume :10uL
Data Name - gw20120911-24 led
Method Name - yuyu.lem
F:\GaoWei\20120911\gw20120911-24.lcd
mAL 250
: 3
B
500
250+
=+
| e e n <
0'|I'Il'|l'll'|| T Tl T T R L L L L LI
17.5 20.0 225 25.0 275 30.0 325 35.0
min
PDA Chl 254nm 4nm
Peakd# |Resolution Time Area Height Area %  Height %)
1 18.324 R04005 30737 3.041 4.050
2 20.944 773048 24858 2924 3.276
3 23.388 24066939 684935 91.029| 90.253
4 3046 T94882 18378 3.006 2.422
Total 26438873 758908 100.000| 100.000

7a2

NO,
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Shimadzu LCsolution Analysis Report

Operator - Admin Batch Name :
Sample - gw20120920-16 Report Name : Default ler
Sample ID - gw20120920-16 Acquisition Date  : 2012-9-20 13:42:51
Vil : Modified Date - 2012-6-20 14:18:02
Inj. Violume :10ul
Data Name : gw20120920-16.lcd
Method Name : yuyuicm
F:\GaoWei\20120920\gw20120920-16.Icd
mAL
500 .
] 8
a
300
200
100
0+ : T T = T
225 25.0 275
min
PDA Chl 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 16.007 8146128 351281 18.154 21B61
2 17.045 8316086 334273 18.533 20.802
3 19.042 14197192 514061 3L640 31.990
4 23.964 14212260 407206 31673 25.347
Total 44871666 1606921 100,000  100.000
O OH
NO,
7b
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Shimadzu LCsolution Analysis Report

Operator - Admin Batch Mame :
Sample - gw20120920--25 Report Name : Default lcr
Sample ID - gw20120920--25 Acquisition Date  :2012-9-20 17:52:38
Vial¥ : Modified Date  :2012-9-20 18:30:38
Inj. Volume :10uL
Dinks Nams  qw20120920--25 led
Method Name : yuyuicm
FAGaoWeit201209200\gw20120920--25.lcd
m#Au .
' 2
1500
1000+
500
3 I 3 g
i o = &
o # J.T 3 . A ]
. — —————— 77—
15.0 175 20.0 225 250 275
min
PDA Chl 254dnm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 16.442 738789 31135 1.376 1.709
2 17.352 491419 18016 0.916 0.989
3 19.577 51710747 1748398 06.346 05.044
4 24.434 731029 24762 1.362 1.359
Total 53071984 1822311 100000 10:0.000

7b1
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==== Shimadzu LCsolution Analysis Report

Operator - Admin Batch Name :
Sample : gw20120920--26 Report Name : Default.lcr
Sample ID : gw20120920--26 Acquisition Date  : 2012-9-20 18:31:45
Vialkt : Modified Date 1 2012-9-20 19:06:22
Inj. Volume :10ul
Data Name : gw20120920--26.lcd
Method Name : yuyuwicm
F:\GaoWei\20120920\gw20120920--26.lcd
mAl
1250—_ s T
1000
750
500
250
4 @ =
] & = : \
04 e h ™ i =
] T T T
15.0 I I 1?|.5 S ZDI.CI I I 22!.5 25|r.D I ETI.S
PDA Chl 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 16.048 939678 41581 1.925 2.901
p. 17.048 1156102 48421 2.368 3.378
3 19.042 1470676 59514 3.013 4.152
4 24.047 45248618 1283855 92.694 89.569
Total 48815075 1433371 100.000 100.000
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==== Shimadzu LCsolution Analysis Report ====
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Operator - Admin Batch Mame

Sampl : gw20120921-31 Report Name : Default.lcr

Samslg ID : gw20120921-31 Acquisition Date  : 2012-9-21 14:25:33
Vialit : Modified Date 1 2012-9-21 15:10:56
Inj. Volume :10ul

Data Name : gw20120921-31.led

Method Name : yuyu.icm

FAGaoWeit20120921\gw20120921-31.lcd

mALU
100 2 5 PDA {080 1
] &
75
50
251
] i
i T 1
ZS.GI o I27!.5I - I3EI-.DI o IBEI.SI o I35|.0 o I3?|.5 o 4‘;-0:0
1 PDA #{i%s 1/254nm 4nm e
PDA Chl 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 32.226 4020473 91346 49.459 50.988
2 34.167 4108503 87807 50.541 49.012
Tatal 8128976 179153 100.000]  100.000
O OH NO,

7c
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Shimadzu LCsolution Analysis Report ====

Operator : Admin Batch Name :
Sample . gw20120921-27 Report Name : Default.ler
Sample ID : gw20120821-27 Acquisition Date  : 2012-9-21 15:14:57
Vialh : Modified Date  : 2012-9-21 16:04:23
Inj. Volume :10ul
Data Name -gw20120921-27 lcd
Method Name I yuyu.cm
FAGaoWei20120921\gw20120921-27 led
mAU 500
i o
&
400
300
2004
100
: ;
= T —T1 T = 1 T ;
25.0 275 30.0 325 35.0 ars 40.0
min
PDA Chl 254nm 4nm
Peak# [Resolution Time Area Height Area % Height %
1 31.542 20276157 461419 97.660 97.451
2 33.260 485912 12068 2.340 2.549
Total 20762069 473486 100.000 100.000
0] OH NO,

7c1
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Shimadzu LCsolution Analysis Report

Operator : Admin Batch Name :
Sample - gw20120921-28 Report Name : Default lcr
Sample ID - gw20120921-28 Acquisition Date  : 2012-9-21 16:06:05
Vial# - Modified Date 1 2012-9-21 16:54:09
Inj. Volume :10uL
Data Mame - gw20120921-28.lcd
Method Name : yuyu.icm
FAGaoWeil20120921\gw20120921-28.lcd
mAU 200
] g
_ a
200+
100
1 =3
- g
0 ¥ L; -
i — T [ _ T ' T T 1 T t T T [ T T T Tt [ T T T T [ _ T T T T
250 275 300 325 35.0 3rs 40.0
min
PDA Chl 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 31480 585185 14566 5.088 5.813
2 33.39%4 10915802 236027 94.912 94.187
Total 11500987 250593 100.000 |  100.000

7c2
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Operator : Admin

Batch Name

Shimadzu LCsolution Analysis Report

Default.ler

Sl Pl qum'n'y o Date  : 2012-0-27 13:15:26
: GW20120927-17 uisition Date  : 2012- 15:
ﬁﬂple 0 ] Modified Date : 2012-9-27 13:54:11
Inj. Volume :10uL
Data Name :GW20120927-17 lcd
Method Name : YUYLLICIT
F\GaoWeil20120927\GW20120927-17 lcd
mAU
75+
8
] g
50 3 8
: 2
J =
=2] k=
25+ 5 &
. &
U_|' '|L|'l|'1"| I|llr/"|\l:"|
15.0 17.5 20.0 25 250 275 30.0
mir
PDA Chl 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 16.265 1243500 50112 31.135 377717
2 19.030 1277100 42627 31.976 32.135
3 21.970 730410 21925 18.288 16.528
4 27.347 742922 17988 18.601 13.560
Tatal 3993932 132651 100.000 100.000
O OH
CN
7d
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Shimadzu LCsolution Analysis Report

Operator : Admin Batch Name :
Sample : GW20120927-35 ;qum.rt{jiamg i 1 gg;‘;“g_-g S
. X uisinon Lal s = a o
e NSRS Modified Date  © 2012-6-27 14:43:00
Inj. Volume :10uL
Data Name :GW20120927-35 lcd
Method Name : YUYLLICIT
FAGanWa 201 2092 TWEW2N1 20927-35 led
mAU 400 -
3 b
i (]
300
ZD'D—-
1004
] g :
o f\x_ P I~ i
| AR T PO, T, L, ST N KR o o o e oL
15.0 17.5 20.0 225 25.0 275 30.0
min
PDA Chl 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 16.234 771504 30879 3.763 7.470
2 19.037 482813 16200 2.355 3.919
3 21.969 511052 15079 2.493 3.648
4 27.966 18737015 351220 91.389 84.963
Total 20502384 413377 100.000 100.000
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==== Shimadzu LCsolution Analysis Report ====
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Operator : Admin Batch Name :
Sample - GW20120027-36 Report Name : Default.ler
Sample ID I GW20120927-36 Acquisition Date 1 2012-9-27 14:44:15
Vial# - Madified Date 1 2012-9-27 15:27:20
Inj. Volume 10wl
Data Name : GW20120927-36.lcd
Method Name : yuyu.lem
F:\GaoWei2012092NGW20120927-36.Icd
mAU 300
- |
. S
a
200+
100+
' : o
g g g
] © &
o A /ﬁ\h i A
T RN TP, S P ECYEL T T LS. 2 E e
15.0 17.5 20.0 225 250 275 30.0
min
PDA Chl 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 16.250 326938 13148 2.935 4.044
2 19.006 1291612 43109 11.597 13.260
3 22.101 8765235 250485 78.700 77.049
4 27.402 753721 18355 6.767 5.646
Total 11137506 325098 100.000] 100.000

7d2
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Shimadzu LCsolution Analysis Report

Operator : Admin Batch Name :
Sample - gw20121024-21-1 Report Name : Default lcr
Sample ID - gw20121024-21-1 Acquisition Date  : 2012-10-24 16:38:15
Viald . Modified Date D 2012-10-24 17:08:44
Inj. Volume :10uL
Data Name - gw20121024-21-1.1cd
Method Name : YUYLLICIT
FAGaoWeil20121024\qw20121024-21-1 lcd
mAl
250
: g
] ol
QME
150
1004
s
] 8 2 &
B - = 2
P P AN e 0 f
1+ Tl T B R T R L e ) 7 O CO
T 2 ] 10 12 13 11 15
min
PDA Ch2 254nm 4nm
Peak# |Resolution Time Area Height Area Yo Height %o
1 7.036 111065 10856 2.292 4.511
2 2.043 162573 12502 33558 5.232
3 10.358 156766 09822 3.235 4.081
4 12.762 4415322 207386 91.118 B6.175
Total 4845726 240655 100.000| 100.000
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Shimadzu LCsolution Analysis Report ====

Operator : Admin Batch Name :
Sample : gw20121024-22-1 Report Name : Default lcr
Sample ID - gw20121024-22-1 Acquisition Date  : 2012-10-24 17:17:05
Viait : Modified Date  : 2012-10-24 17:40:18
Inj. Volume :10uL
Data Name - gw20121024-22-1.lcd
Method Name : YUYLLICIT
F\GaoWeil20121024\gw20121024-22-1.lcd
mAU 300
] g
S
200+
100+
g g 3
Fat 3 =
o R T T . T A
7 ] 9 10 11 12 13 14 15
min
PDA Ch2 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 7.090 149307 14212 3.170 4.903
2 8.086 218089 9869 4.631 3.405
3 10.404 4213951 259392 89.475 89.491
4 12.649 128313 6380 2.724 2.201
Total 4709659 289853 100.000 100.000

Te2

CF3
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==== Shimadzu LCsolution Analysis Report ====

Operator : Admin Batch Name :
Sample : gw20121115-39-dl Report Name : Default ler
Sample ID :gw20121115-39-dl Acquisition Date  : 2012-11-15 14:35:42
Vial# : Modified Date : 2012-11-15 15:09:55
Inj. Volume :10ul
Data Name :gw20121115-39-dl.lcd
Method Name I yuyu.cm
FAGaoWeit20121115\gw20121115-39-dl.lcd
mAl
U000 _ _
] & 3
]
1500
1000
500-]
: ALY
U—_———"“-ﬂ—-'— TJH\_&T I . 4 —— It
0 é ‘IIO ‘I|5 EIO 2|5 SIEI
man
PDA Chl 220nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 7.324 3987700 197132 1.804 5.062
2 B.672 2759426 149814 1.249 3.847
3 12.979 89698833 1809960 40.589 46.480
4 16.226 124546682 1737115 56.358 44.610
Total 220992641 3894021 100.000 100.000
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==== Shimadzu LCsolution Analysis Report ====
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Operator Efulonts ztch“r‘l;m Default_lcr
] 0121123-42-1 part iName : ;
gmslg D Z%U12112342.1 Acquisition Date  : 2012-11-23 18:42:29
Vial# - Madified Date : 2012-11-23 19:06:32
Inj. Volume :10ul
Data Name :gw20121123-42-1.lcd
Method Name : yuyu.icm
FAGacWeit20121123\gw20121123-42-1.1cd
mAlLl —
. &
1500 "
1000-
500
] 8
] g2 =z &
o ) ff&&TIK 1 ” by
00 25 5.0 75 10.0 125 15.0 175 20.0
min
PDA Chl 220nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 7.363 1605333 54949 3.267 4.685
] 8.739 2407333 160627 4.899 8.859
3 13.389 43501986 1513750 88.519 B3.484
4 17.569 1629451 53884 3316 2.072
Total | 49144103 1813211 100.000 100.000
O OH cC

71
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Shimadzu LCsolution Analysis Report

Operator : Admin Batch Name :
Sample : gw20121123-42-2 Report Name - Defaultlcr
Sample ID - gw20121123-42-2 Acquisition Date  : 2012-11-23 19:10:11
Vial# - Modified Date D20 2-11-23 19-34-45
Inj. Volume :10ul
Data Name - gw20121123-42-2 led
Method Name I yuyu.cm
FAGaoWeil20121123\gw20121+23-42-2 lcd
mAU
1250 2
] =
100
750
500
e ¥ 3 g J
0] —tn TI\\LJ\ i Tf\ LS
GBI - IEEI - I§B| - Iﬁsll II1&DII Il1iﬁll II1§DII Il1i5|I I édﬂll u
min
PDA Chl 220nm 4nm
Peak# |Resolution Time Area Height Area % Height %o
1 T7.430 2354909 122574 4.379 8.336
2 8.847 1803283 116337 3.297 7.912
3 13.873 1538699 066439 1.814 4.518
4 17.343 48950468 1165093 89.510 79.234
Total 54687359 1470443 100.000 100.000

7f2

65/94



Shimadzu LCsolution Analysis Report

Operator : Admin Batch Name :
e e Ao B 0121127 15:21:07
2 uisinon La i - =} M a
'\Sff:-lrlr;fple - ;ngu121 e Modified Date 1 2012-11-27 15:56:39
Inj. Volume :10uL
Data Name 1gw20121127-43.led
Method Name : YUYLULICT
FAGaoWei\2012112Tygw20121127-43.lcd
™Aoo
2
1500 3 & %
1000}
SDO—-
o] . L :
0 |5 ‘Ilﬂ 1|5 EIU 2|5 3|0 3.5
min
PDA Chl 220nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 13.917 34882185 1567329 17.662 27.672
2 16.941 36205780 1275523 18.332 22.520
3 25.082 62547739 1491037 31.670 26.325
4 29.253 63861871 1330040 32.336 23.483
Total 197497574 5663929 100.000 100.000
O OH

o,
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==== Shimadzu LCsolution Analysis Report ====

Operator : Admin Batch Name :
e i qum'n'y Dt 201-11-27 16:02:45
: gw20121127-43-1 uisition Date ~ : 2012-11-27 16:02:
ﬁﬂple lD :9"'@ Modified Date 1 2012-11-27 16:39:55
Inj. Volume :10uL
Data Name 1 gw20121127-43-1.led
Method Name : YUYLULICIT
FAGaoWei2012112Tgw20121127-43-1.lcd
mAU
H
1 &
7504
500
250
i o 8
] = : 3
o Do i o AN 1
: e e . EESs . —
0 fln 1ICI 1|5 2IU 2|5 3-|0
min
PDA Chl 220nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 13.810 902866 39379 2.349 4.442
2 16.935 569187 24884 1.481 2.807
3 24.788 1673642 48791 4.355 5.504
4 28.758 35286255 773401 91.815 87.246
Tctal 38431950 886455 100.000 100.000
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==== Shimadzu LCsolution Analysis Report ====
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Dpsrgtor g g:t{:hrtN;me Default.lcr
Sample {gw20121127-43-2 P Vo ' ;
. Acquisition Date  : 2012-11-27 16:44:17
o guAKIZtIZTAT2 Modified Date  : 2012-11-27 17:38:40
Inj. Volume 210wl
Data Name - gw20121127-43-2.lcd
Method Name : YUyULICI
F\GaoWeil2012112gw20121127-43-2 led
mAL
] 3
] ]
1000—_
750
500
250
4 [+
] — P 1 L/
I T T R T L e
0 5 10 1 20 25 30 35
min
PDA Chl 220nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 14.094 926004 38355 1.981 3.155
2 17.244 1061649 38420 2.271 3.161
3 25.184 42490258 1085683 90.903 89.315
4 29.275 2264427 53112 4.844 4.369
Total 46742339 1215570 100.000 100.000

792
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==== Shimadzu LCsolution Analysis Report ====

Operator : Admin Batch Name :
Sample | gw20121204-45 Report Name : Default.lcr
Sample ID : gw20121204-45 Acquisition Date  © 2012-12-4 14:26:13
Vial# . Modified Date 1 2012-12-4 15:01:56
Inj. Volume zi0ul
Data Name : gw20121204-45 led
Method Name : yuyuLICm
FAGaoWeil20121204\gw20121204-45 |cd
mAL
] ;
1nm& = B
7501 .
. n
500 &
250]
i Jk_; ! i d
T L L — T T
0 5 10 15 20 25
min
PDA Chl 220nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 9.485 13843125 974861 26.313 34.160
2 10.977 14092651 840106 26.787 29.438
3 14.829 12309635 552489 23.398 19.360
4 16.712 12364149 486369 23.502 17.043
Total 52609560 2853825 100.000 100.000
O OH

e,

7h
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==== Shimadzu LCsolution Analysis Report ====

Operator : Admin Batch Name :
Sample - gw20121204-45-1 Report Mame : Default.ler
Sample ID - gw20121204-45-1 Acquisition Date  : 2012-12-4 15:06:58
Vial# : Modified Date 1 2012-12-4 15:34:30
Inj. Volume :10uL
Data Name : gw20121204-45-1.lcd
Method Name : YUYLLICIT
F\GaoWeil20121204\gw20121204-45-1.lcd
mAL
750 S
] <
500+
250
- @
o D, - AW 4
— T ¥ F X T T
0 5 ‘I|D ‘Il 20 25
min
PDA Chl 220nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 9.206 440769 33431 2.262 4.209
2 10.673 293531 19498 1.506 2.455
3 14.374 1090497 52127 5.596 6.563
4 16.189 17660972 689247 90.635 86.774
Tatal 19485769 794302 100.000 100.000

7h1
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Shimadzu LCsolution Analysis Report ====

Operator : Admin Batch Name :
Sample : gW20121204-45-2 ReportName  :Defaultlcr
Sample ID : gw20121204-45-2 Acquisition Date  : 2012-12-4 15:40:10
Vial# : Modified Date 1 2012-12-4 16:02:04
Inj. Volume :10uL
Data Name - gw20121204-45-2.lcd
Method Name : YUYLLICIT
FAGaoWei\20121204\gw20121204-45-2.|cd
mAL
4 -
1 &
1250 =
1000
750}
500
0] : 3 %‘.
1 -z = =
] LAY VAN
B 1 7L O L | SRR ZSTAATE i R S R, R P, YO\ ) R B R R
0.0 25 5.0 7.5 10,0 12.5 15.0 17.5 20.0 .
mun
PDA Chl 220nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 0,168 T44568 57170 2.063 3.767
2 10.623 974003 66261 2.699 4.366
3 14.268 32097094 1300748 88.939 85.703
4 16.119 2273030 03552 6.208 6.164
Total 36088695 1517732 100.000 100.000
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==== Shimadzu LCsolution Analysis Report ====
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Operator - Admin Batch Mame :
Sample - gw20121109-4-41" E;qnﬂrt Namg : E‘ﬁ;“%ti'c{s —
: 0121109-4-41" uisition Date -11- 462
'\J’S?;lrlr;tple & : 7o Modified Date :2012-11-13 16:40:14
Inj. Volume 210wl
Data Name 1 gw20121113-41'001.led
Method Name I YyUyuLICm
FAGaoWeil20121113gw20121113-41001.1ed
AU 150
b
]
1 :
100+ §
50 Qs
1 Mo N _j\j\ki \\ 3
0 T +—= T T T T
0 10 20 an 40 50
man
PDA Ch2 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 15.820 858400 22243 3.985 8.781
2 17.286 1048162 23355 4.866 9.220
3 28.414 10203101 118630 47.368| 46.832
4 36.733 9430485 B84 43.781| 35.168
Total 21540148 253313 100.000] 100.000
O OH
7i
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==== Shimadzu LCsolution Analysis Report ====

Operator : Admin

Sample - gw20121123-41-1
Sample ID -gw20121123-41-1
Vial# :

Inj. Volume 20wl

Data Name 1 gw20121123-41-1.led

Method Name : yuyu.icm

Batch Name
Report Name
Acquisition Date
Modified Date

Default.ler

1 2012-11-23 16:41:55
1 2012-11-23 17:34:48

FAGaoWeil20121123\gw20121123-41-1.lcd

mAU
2004 g
150-
100
50
35 :
o s T lM‘L T T =L T F——
0 10 20 30 40 E!ﬂ
man
PDA Ch2 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 18.208 285319 8908 2.070 4.456
2 19.581 416053 11918 3.019 5.961
3 33.040 12666509 173535 91.897 86.797
4 44.803 415431 5571 3.014 2.787
Total 13783312 199932 100.000 100.000
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Shimadzu LCsolution Analysis Report

Operator : Admin Batch Name :
Sample cgw20121123-41-2 Report Name : Default lcr
Sample ID - gw20121123-41-2 Acquisition Date  © 2012-11-23 17:43:33
Vial# : Modified Date 0 2012-11-23 18:37:28
Inj. Volume :10uL
Data Name - gw20121123-41-2.led
Method Name : yuyu.icm
F:\GaoWeil20121123\gw20121123-41-2.lcd
mAU
1004 8
] ¥
5]
50
251 85 -
] [ g 8
A g
o = it j\xL .
U e | LI I T 1 5 T
0 10 20 30 4|D 50
min
PDA Ch2 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %o
1 17.521 503355 15067 5.262 11.921
2 18.807 487643 13660 5.098 10.808
3 32921 594888 9589 6.219 7.587
4 42.657 7979277 88075 $3.420 69.685
Total 9565164 126391 100.000 100.000
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==== Shimadzu LCsolution Analysis Report

Acquired by : Admin Method File Name :1dem
Sample Name 1 gw20121201-40 Batch File Name :
Sample ID - gw20121201-40 Report File Mame : Default.lcr
Vail # c=1 Data Acquired c2012-12-1 18:42:44
Injection Volume :5uL Data Processed 1 2012-12-1 19:24:43
Data File Mame : gw20121201-40.lcd
mV
. T 3 DeL.A Chi
300+ o
: ©
&
1 ]
200+
] g
i I
- L3 ]
100+
o /\__&.f_._/\—\'ll H 4 -
— — T — —— —
1] 5 10 15 20 25
min
1 DetA Ch1/220nm
PeakTable
Detector A Chl 220nm
Peak# Ret. Timme Area Height Area % Height %
1 13.116 SA4987T0 310767 26.625 34.027
2 14.484 10096330 284220 27.017 31.120
3 16.056 B626258 203161 23.083 22.245
4 22 400 BOO8321 115147 23.276 12.608
Total 37370778 913295 100000 100.000
O OH
7j

77 /94




==== Shimadzu LCsolution Analysis Report ====

Acquired by - Admin Method File Name 2 1.lem
Sample Name 1 gw20121201-40-1' Batch File Name :
Sample 1D 1 gw20121201-40-1 Report File Mame : Default.lcr
Vail # o=1 Data Acguired :2012-12-1 19:29:35
Injection Volume :5uL Data Processed 1 2012-12-1 19:56:14
Data File Mame 1 gw20121201-40-1"1 lcd
mVy
B Det.A Chi
500+
250 =
4 E c‘?
4 = [5)
- /a\
o 1 T % .

—
125 15.0 17.5 20.0 22.5 25.0
1 Det.A Ch1/220nm

Peak Table
Detector A Chl 220nm
Peak# Ret. Time Area Height Area % Height %
1 13.051 7247132 230541 14,507 21217
2 14411 3822223 113047 7651 10.404
3 15.838 32901511 657249 65.861 60.488
4 22318 5085424 B5747 11.981 7.801
Total 49956290 1086583 100000 1060 000
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==== Shimadzu LCsolution Analysis Report ====
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Acquired by : Admin Method File Name :1dem
Sample Name 1 gw20121201-40-2" Batch File Name :
Sample ID : gw20121201-40-2" Report File Name : Default.ler
Vail # c=1 Data Acquired : 2012-12-1 20:07:50
Injection Volume :5uL Data Processed : 2012-12-1 20:39:07
Data File Name :gw20121201-40-2'1 led
mV
] E] DetA Chi
300 .
20 §
] =) 8
100+
6 N N g
— T —T—— 7T 1T ——
0 5 10 15 20 25 30
min
1 Det.A Ch1/220nm
PeakTable
Detector A Chl 220nm
Peak# Ret. Time Area Height Area % Height %%
1 13.087 4300325 138943 9.066 18.649
2 14.445 HO09558 174085 12.669 23.366
3 15.999 4748133 120783 10.010 16.212
4 21.432 32377071 311221 68.255 41.773
Total 47435127 745032 100.000 100.000

7j2
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==== Shimadzu LCsolution Analysis Report ====

Acquired by : Admin Method File Name 2 1lem
Sample Name : GW-44RAC Batch File Name 2
Sample 1D 1 Report File Name : Default.lcr
Vail # t=1 Data Acquired 1 2012-12-26 21:17:13
Injection Volume :SuL Data Processed : 2012-12-26 21:56:06
Data File Name : 30.0cd
i
it a DetA Chi
] i
i Ll
200
§
i £
| . \
100
0 T =1 _‘I‘j 2
a 5 10 18 20 25 30 as
mir
| Det.A Chifz20nm
PeakTakle
Detector A Chl 220nm
Peal# Ret. Time Area Height Arca % Height %
1 1.640 4216043 122077 71451 15.2%5
2 0.844 5732368 225763 10.132 28.268
3 19307 ASHAD4DR 06524 45635 IR.380
4 20.329 20812357 144289 36.782 18.067
Totall 56581196 TIHE653 100.000 100.000
O OH
OMe
7k

81/94



Shimadzu LCsolution Analysis Report ====

Acquired by : Admin Method File Name : 1.em
Sample Mame - GWA44-1 Batch File Name :
Sample ID 21 Report File Name : Default.lcr
Vail # t=1 Data Acquired D 2012-12-26 22:36:47
Injection Volume :S5ul Data Processed : 2012-12-26 23:16:30
Data File Mame :32.0ed
my
i DetA Chi
+
3000 !\N
2000
IGH% 5 .
d L3
A L f
0_-_,; N 1‘/-" ?lk_l, i g i:',\-. S s
0....5 ...1.3.. IIIS ...2,:'.. z,5 ...30. .3.5....
min
1 et A ChAZ20nm
Peak 1 able
Dretector A Chl 220nm
Meak# Ret. Time Area Ilzight Area ¥ Llcight %o
1 AYY L6/65662 11487 6.507 4,142
3 0.277 17333239 712399 6.728% 15408
3 18492 19569/ 1 3383310 74202 73180
4 27,220 24657367 236128 .o03 TZM
Lotal 257643238 4623534 1OCLOOW 1 00.000

7K1

OMe
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Shimadzu LCsolution Analysis Report ====

Acquired by : Admin Method File Name 2 1.lem
Sample Name : GW44-3 Batch File Name :
Sample ID i Report File Name : Default.ler
Vail # | Data Acquired : 2012-12-27 10:41:46
m\/
Det.A Chi
"-—-—._.—-'—h-._.____—_
25
0 10 20 a0 40 60
min
1 DetA Ch1/220nm
PeakTable
Detector A Chl 220nm
Pcak# Ret. Time Area Height Arca % Height %
1 7.456 283680 5529 3.877 5.437
2 V.618 33799 1437 0.735 1.413
3 19.903 1443846 31566 19.732 31.041
4 29782 53536005 63158 75.656 62.108
Total 7317330 101690 100.000 100.000
O (QH
OMe

7k2
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Shimadzu LCsolution Analysis Report

Operator - Admin Batch Name :
Sample - GW-54 Report Mame : Default.ler
Sample ID - GW-54 Acquisition Date c 2013-3-13 18:27:27
Vial# - Modified Date 1 2013-3-1319:17:28
Inj. Volume :10uL
Data Name : GW-54 lcd
Method Name 2 yuyulcm
F:\gw\20130313V\GW-54.lcd
mAU 500
L)
i % 3
o
10004
500+
i = o
s H
] N g
o T./\\*/\\m 3 : 4 i
20.0 22|.5 25:..0 2?1.5 343|I.0 32|.5 35:.0 3?|.5 .
min
PDA Chl 210nm 4nm
Peak# [Resolution Time Area Height Area %  Height %
1 22.018 7325396 237412 5.562 8.230
2 23322 7604139 224399 5.774 7.779
3 30.542 57957104 1267980 44.005| 43.955
4 33.896 58820131 1154941 44.660 | 40.036
Total 131706769 2884732 100.000 | 100.000
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==== Shimadzu LCsolution Analysis Report ====
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Operator : Admin Batch Name -
Sample - GW-54-1 Report Name : Default.lcr
Sample ID - GW-54-1 Acquisition Date 1 2013-3-13 19:21:35
Vial# - Maodified Date 12013-3-13 20:00:45
Inj. Volume 10wl
Data Name - GW-54-1 lcd
Method Name : yuyu lem
Fgwi20130311GW-54-1.lcd
mAU
] 8
=
500
o
b
&
250+
& 2
. S
8 3
0 i . ﬁi/[\\kh_ 1
200 22|.5 2.‘;_0 2?|_5 30|_Cl 321_5 3':':.0 3?|.5
min
PDA Chl 210nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 22.126 4640911 154095 10.284) 13.375
2 23422 10736975 321962 23.791| 27.946
3 30.631 23127906 536105 51.248 46.534
4 34.013 6623800 139913 14.677) 12.144
Tatal 45129592 1152074 100.000] 100.000
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Shimadzu LCsolution Analysis Report

Operator - Admin Batch Name .
Sample s GW-54.2 Report Mame : Default.ler
Sample ID - GW-54.-2 Acquisition Date - 2013-3-13 20:04:56
Vial# - Modified Date : 2013-3-13 20:43:42
Inj. Volume :10uL
Data Name : GW-54-2 led
Method Name 2 yuyu.lcm
F:\gw\20130313\GW-54-2 Icd
r“hU?SD _
500 ﬁ
_ o g
250t a
4 ;
LA B R I ¢ T L T T 1 T ] L
20.0 225 250 275 300 325 350 ars
min
PDA Chl 210nm 4nm
Peak# [Resolution Time Area Height Area % Height %
22.195 14733430 478829 22339 29,738
23.510 7083717 203511 10.740| 12.639
30.800 10130587 232899 15360 14.464
34.188 34006556 694932 51.561| 43.159
Total 65954290 1610170 100.000| 100.000
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==== Shimadzu LCsolution Analysis Report ====

Acquired by : Admin Method File Name : 1.lem
Sample Name : gw=49 Batch File Name :
Sample ID 1 Report File Name : Default.lcr
Vail # o= Data Acquired : 2012-12-25 21:30:29
Injection Volume :5ulL Data Processed 1 2012-12-25 22:16:19
Data File Name - 16.0cd
mV
o Det.A Chi
1
o
200+
100+
D—_" —h
ID.‘I) I1IDIIII1|5 IEIO 2|5 I3|5IIII4ICIIIII4~|§
min
1 DetA Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 27.990 28233907 282300 50.065 53.415
2 32.243 28160068 246202 49935 46.585
Total 56393976 528502 100.000 100.000
O OH
NO,
m
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==== Shimadzu LCsolution Analysis Report ====

Acquired by - Admin Method File Name :1lem
Sample Name : gw=49-1 Batch File Name Z
Sample ID 1 Report File Name : Default ler
Vail # =1 Data Acquired : 2012-12-26 19:37:03
Injection Volume tSuL Data Processed - 2012-12-26 20:19:42
Data File Mame 1 28.led
mV
] 3 DeLA Chi
200 =
150
100 g
50
0 1 e
| ananEna ™ T ™ L L) .y B ) o
0 5 10 15 20 25 30 3s 40
min
1 DetA Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 28.465 20674965 211862 74.950 74.207
2 32.953 6910068 73640 25.050 25.793
Total 27585033 285502 100.000 100.000
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==== Shimadzu LCsolution Analysis Report ====

90 /94



Operator : Admin Batch Mame 2
Sample - gw===47 Report Mame : Default.lcr
Sample ID : gw-—47 Acquisition Date L 20121214 17:42:07
Vial# : Medified Date - 2012-12-14 18:34:20
Inj. Volume 10wl
Data Name - gw---47 lcd
Method Name : yuyu.icm
FAgwi20121214\gw---47 lcd
mAU 250
200+ E &
&3
: L2 ]
150+
100
50
o 'LT T T T L — -l- — T T T T T
0 5 10 15 20 25 30 35
min
PDA Ch2 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 21.920 7964797 172397 48.947 51.402
2 23.857 8307547 162991 51.053 48.598
Tatsl 16272344 335388 100.000 100.000
@) OH
NO,
7n
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Shimadzu LCsolution Analysis Report ====

Operator : Admin Batch Name .
Sample : gw—-47-1 Report Name : Default.lcr
Sample 1D : gw=-47-1 Acquisition Date 1 2012-12-14 18:37:25
Vial# : Medified Date 1 2012-12-14 19:32:02
Inj. Volume :10uL
Data Name : gw-—47-1.lcd
Method Name 2 yuyu.lcm
F\gwi20121214\gw—a7-1.led
mAL
750 ~
! 5
]
500
250
ﬁ 5
- &
D- S, J ¥ L
T T T T T T T T T 17 T T1 T T T T T T T T T
0 5 10 15 20 25 30 35
min
PDA Ch2 254nm 4nm
Peak# |Resolution Time Area Height Area % Height %
1 21.277 34849780 641440 88.690 88.526
2 24.013 4444056 83137 11.310 11.474
Total 39293836 724578 100.000 100.000

n1

92/94



==== Shimadzu LCsolution Analysis Report ====

Operator : Admin Batch Name -
Sample - gw=-48-1 Report Mame : Default_lcr
Sample ID : gw-48-1 Acquisition Date :2013-5-T 15:41-47
Vial# : Modified Date 12013-5-7 16:19:03
Inj. Volume 10wl
Data Name - gw-48.lcd
Method Name : yuyu.lem
FAgw\20130507\gw-48 led
mAL goo
750 2
"3
= 8
o
500+
] 8
250+ &
G'Th_J \. \ 4 ke ol }{\\\a_
L Trr o] L —T T L LA B B T T
7.5 10.0 12.5 15.0 175 200 225 25.0 ;
min
PDA Chl 220nm 4nm
Peak# |Resolution Time Area Height Area% Height %
1 7.775 7957077 667483 23.803 34.093
2 8.934 7738484 564041 23.149 28.809
3 10.601 8692468 505049 26.003 25.796
4 20.621 9041122 221278 27.046 11.302
Total 33429152 1957850 100.000 100.000
O OH
NO,
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Shimadzu LCsolution Analysis Report ====

Operator : Admin Batch Name .
Sample - gw-48-1 Report Mame : Default.ler
Sample ID : gw-48-1' Acquisition Date 1 2013-5-7 16:20:14
Vial# : Medified Date . 2013-5-7 16:49:55
Inj. Volume :10uL
Data Name :gw-48-1.lcd
Method Name - yuyu.lem
F\gwi20130507\gw-48-1.lcd
mAt 000
750 P
] % § o ﬂ
500
250}
ﬂ_-.n- —“L—JI L i hjkw‘ +
Tt L L B B B R T T T T T T
7.5 10.0 12.5 15.0 17.5 200 225 250 :
min
PDA Chl 220nm Anm
Peak# |Resolution Time Area Height Area % Height %
1 7.128 6961029 559224 12.889 22.990
2 8.283 9697300 642608 17.955 26.418
3 9.957 12029549 672764 22.273 27.658
4 19.839 23321201 ERNLTE] 40883 21935
Total 54009139 2432470 100.000 100.000
O OH

701

94 /94




