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Experimental part

General information:

For thin-layer chromatography (TLC), Silica gel plates GF254 were used and
compounds were visualized by irradiation with UV light, I, or by treatment with a solution of
phosphomolybdic acid in ethanol followed by heating. Optical rotations were measured by
using a Perkin—Elmer 241MC polarimeter in the solvent indicated. 'H and °C NMR spectra
were recorded on MERCURY 300, Bruker DRX-400, and Bruker AV-500 spectrometers with
TMS as the internal standard. HRMS were recorded by using either FTMS-7 or lonSpec 4.7
spectrometers. HPLC was carried out using a Water 515 pump, a Waters 2487 UV detector, a
Millennium workstation, and a Daicel Chiralpak HPLC column. Yields refer to pure

compounds, unless otherwise indicated.

General procedure for the Michael Addition/Michael Addition process:

To a suspension of catalyst 3 (2 mol %) and 1 (0.12 mmol) in toluene (0.2 mL) was
added a,B-unsaturated aldehyde (0.13 mmol) at 0 °C. The reaction mixture was stirred for 1 h
at the same temperature and then allowed to warm to rt. The stirring was continued until 1
was consumed (monitored by TLC). Ethyl acetate and saturated NaCl were added. The
organic phase was separated and the aqueous phase was extracted with ethyl acetate. The
combined organic layers were dried over Na,SO4 and concentrated to give the crude product.
Purification of the residue by flash column chromatography (silica gel) eluting with 10:1
petroleum ether/ethyl acetate afforded the adduct. The enantiomeric excess (ee) was

determined by analysis of the alcohol derivative using HPLC on a chiral phase.

General procedure for reduction of the aldehydes:

The adduct (0.088 mmol) was dissolved in a mixture of EtOH and DCM (1 mL, 3:7).
NaBHjy (0.352 mmol, 4 equiv) was added to the solution at -40 °C. After 10 min, the reaction
was quenched with water (1 mL). After 10 min, the solution was allowed to warm up to r.t.
and ethyl acetate (2 mL) was added. The organic phase was separated and the aqueous phase

was extracted with ethyl acetate. The combined organic layers were dried over Na,SO4 and
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concentrated in vacuo. Purification of the residue by flash column chromatography eluting

with 5:1 petroleum ether/ethyl acetate afforded the corresponding alcohol.

EtO,C  OH

£10,0~ N -COaE

1

(2)-Triethyl 3-hydroxybuta-1,3-diene-1,1,4-tricarboxylate 1: A solution of ylide
(generated from ethyl 4-chloro-3-oxobutanoate and triphenylphophine,!"! 2.8 g, 7.2 mmol) in
DCM (8 mL) was added in one portion to a solution of diethyl 2-oxomalonate (I mL, 6.5
mmol) in DCM (2 mL) at -78 °C. After 10 min, without concentration, the solution was
purified by a short flash column chromatography (silica gel, 10:1 petroleum/AcOEt as eluent;
product is decomposing during column chromatography) to afford 1 in 61% yield; 'H NMR
(300 MHz, CDCl3) 6 11.73 (d, J = 1.5 Hz, 1H), 6.80 (d, J = 1.5 Hz, 1H), 5.30 (s, 1H), 4.13-
431 (m, 6H), 1.21-1.29 (m, 9H); *C NMR (100 MHz, CDCl3) & 171.86, 165.14, 164.65,
163.11, 133.45, 132.03, 98.43, 62.22, 61.86, 61.04, 14.14, 14.04, 13.93; HRMS calcd for
C13H 307 (M + Na)" 309.0945, found 309.0944.

eto,c  ©
Iy, COZEt
EtO,C
oHC"  Pnh
4a

Diethyl 2-((1R,3S,4R,5R)-3-(ethoxycarbonyl)-5-formyl-2-oxo-4-phenylcyclo-
pentyl)malonate 4a: 82% yield; '"H NMR (400 MHz, CDCl3) § 9.59 (d, J = 1.2 Hz, 1H),
7.30-7.41 (m, 5H), 4.08-4.26 (m, 7H), 3.73-3.88 (m, 3H), 3.30 (dd, J = 4.0, 10.0 Hz, 1H),
1.24-1.29 (m, 6H), 1.20 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCls) & 206.10, 199.92,
167.84, 167.74, 167.27, 138.27, 129.15, 128.03, 127.51, 62.26, 62.22, 62.13, 61.72, 55.25,
51.06, 48.58, 46.52, 14.01, 13.90, 13.80; HRMS calcd for CoHaOg (M + Na)'™ 441.1520,
found 441.1532; [a]p® = +29.2 (c 0.8, CHCl3); HPLC (Chiralpak AD-H, hexane/i-PrOH =
90:10, flow rate 0.7 mL/min, A = 214 nm), tgr = 42.46 (major), 51.74 (minor) min; dr= 20:1; ee
>99%.
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Eto,c  ©

P CO,Et
EtO,C

OHC  TgH,OMe-4
4b

Diethyl 2-((1R,3S,4R,5R)-3-(ethoxycarbonyl)-5-formyl-4-(4-methoxyphenyl)-2-
oxocyclopentyl) malonate 4b: 79% yield; '"H NMR (400 MHz, CDCl3) & 9.58 (d, J = 1.2 Hz,
1H), 7.31 (d, J = 8.8 Hz, 2H), 6.89 (d, J = 8.8 Hz, 2H), 4.06-4.26 (m, 7H), 3.79 (s, 3H), 3.68-
3.82 (m, 3H), 3.27-3.30 (dd, J = 4.0, 10.0 Hz, 1H), 1.24-1.29 (m, 6H), 1.20 (t, J = 7.6 Hz,
3H); *C NMR (100 MHz, CDCls) & 206.22, 200.10, 167.85, 167.74, 167.36, 159.25, 130.08,
128.55, 114.49, 62.39, 62.19, 61.12, 61.67, 55.39, 55.21, 51.03, 48.60, 45.87, 14.02, 13.89,
13.80; HRMS calcd for Co3HasOo (M + Na)™ 471.1626, found 471.1633; [o]p> = +38.4 (c 1.0,
CHCls); HPLC (Chiralpak AD-H, hexane/i-PrOH = 90:10, flow rate 1.0 mL/min, A =214 nm),
tr = 25.45 (minor), 36.09 (major) min; dr= 23:1; ee > 99%.

Et0,c 9

CO,Et
EtO,C

OHC  CgH,Br-4
4c

Diethyl 2-((1R,2R,3R,4S)-3-(4-bromophenyl)-4-(ethoxycarbonyl)-2-formyl-5-
oxocyclopentyl) malonate 4c: 75% yield; "H NMR (400 MHz, CDCl3) & 9.58 (d, J = 1.2 Hz,
1H), 7.30-7.32 (d, J = 8.8 Hz, 2H), 6.89 (d, J = 8.8 Hz, 2H), 4.06-4.26 (m, 7H), 3.79 (s, 3H),
3.68-3.82 (m, 3H), 3.29 (dd, J = 4.0, 10.0 Hz, 1H), 1.24-1.29 (m, 6H), 1.20 (t, J = 7.6 Hz,
3H); BC NMR (100 MHz, CDCls) 6 205.67, 199.58, 167.87, 167.83, 167.12, 137.45, 132.37,
129.32, 122.04, 62.37, 62.28, 62.14, 61.39, 55.12, 51.12, 48.67, 45.88, 14.07, 13.94, 13.85;
HRMS caled for CaHasBrOg (M + Na)™ 519.0625, found 519.0630; [a]p® = +47.2 (¢ 1.0,
CHCI3); HPLC (Chiralpak AD-H, hexane/EtOH = 90:10, flow rate 0.7 mL/min, A = 214 nm),
tr = 33.45 (major), 53.55 (minor) min; dr = 10:1; ee > 99%.

Eto,c  ©

P CO,Et
EtO,C

OHC'  CaHuFoa
4d
Diethyl 2-((1R,3S,4R,5R)-3-(ethoxycarbonyl)-4-(4-fluorophenyl)-5-formyl-2-
oxocyclopentyl)malonate 4d: 83% yield; '"H NMR (300 MHz, CDCl;) & 9.58 (s, 1H), 7.39
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(dd, J = 5.7, 8.4 Hz, 2H), 7.06 (t, J = 11.6 Hz, 2H), 4.06-4.25 (m, 7H), 3.74-3.84 (m, 3H),
3.28 (dd, J = 4.5, 9.0 Hz, 1H), 1.22-1.29 (m, 6H), 1.20 (t, J = 7.5 Hz, 3H); °C NMR (100
MHz, CDCls) & 205.84, 199.74, 167.88, 167.83, 167.21, 163.62, 161.16, 134.111, 134.08,
129.26, 129.18, 116.27, 116.06, 62.37, 62.33, 62.25, 61.86, 55.35, 51.10, 48.69, 45.76, 14.06,
13.93, 13.84; HRMS calcd for Co,H,sFOg (M + Na)* 459.1426, found 459.1432; [a]p® =
+29.1 (¢ 1.0, CHCls); HPLC (Chiralpak AD-H, hexane/i-PrOH = 70:30, flow rate 0.7 mL/min,
A =214 nm), tg = 11.25 (major), 15.42 (minor) min; dr = 16:1; ee = 99%.
eto,c  ©

P CO,Et
EtO,C

OHC'  TgH4OMe-2
4e

Diethyl 2-((1R,3S,4R,5R)-3-(ethoxycarbonyl)-5-formyl-4-(2-methoxyphenyl)-2-
oxocyclopentyl)malonate 4e: 95% yield; '"H NMR (300 MHz, CDCl3) & 9.56 (d, J = 1.8 Hz,
1H), 7.27-7.34 (m, 2H), 6.97 (t, J = 1.5 Hz, 1H), 6.91 (d, J = 8.4 Hz, 1H), 4.02-4.25 (m, 9H),
3.84 (s, 3H), 3.78 (dt, J = 1.8, 10.8 Hz, 1H), 3.37 (dd, J = 4.2, 10.5 Hz, 1H), 1.25-1.30 (m,
6H), 1.21 (t, J = 6.9 Hz, 3H); *C NMR (100 MHz, CDCl5) 5 206.54, 200.03, 167.86, 167.83,
167.50, 157.34, 129.17, 128.85, 125.60, 121.09, 111.06, 62.04, 62.02, 61.58, 59.19, 55.16,
54.17, 51.04, 48.75, 41.90, 14.05, 13.93, 13.86; HRMS calcd for C3Hy309 (M + Na)'
471.1626, found 471.1630; [a]p> = +18.0 (¢ 1.0, CHCl3); HPLC (Chiralpak AD-H, hexane/i-
PrOH = 90:10, flow rate 0.7 mL/min, A = 214 nm), tg = 43.85 (major), 54.89 (minor) min; dr
=16:1; ee > 99%.

eto,c  ©

i, CO,Et
EtO,C

OHC  TgH4Br-2
4f

Diethyl 2-((1R,2R,3R,4S)-3-(2-bromophenyl)-4-(ethoxycarbonyl)-2-formyl-5-
oxocyclopentyl)malonate 4f: 78% yield; Major diastereoisomer: 'H NMR (400 MHz,
CDCls) 8 10.66 (s, 1H), 9.60 (d, J = 1.6 Hz, 1H), 7.53-7.61 (m, 2H), 7.29-7.43 (m, 1H), 7.08-
7.19 (m, 1H), 4.46 (t, J = 12.0 Hz, 1H), 4.08-4.25 (m, 7H), 3.92 (d, J = 12.0 Hz, 1H), 3.66-
3.74 (m, 1H), 3.38 (dd, J = 4.0, 10.0 Hz, 1H), 1.25-1.29 (m, 6H), 1.19-1.23 (t, J = 7.2 Hz,
3H); Minor diastereoisomer: 'H NMR (400 MHz, CDCls) & 10.66 (s, 1H), 9.67 (s, 1H), 7.53-
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7.61 (m, 2H), 7.29-7.43 (m, 1H), 7.08-7.19 (m, 1H), 4.66 (d, J = 3.2 Hz, 1H), 4.08-4.25 (m,
7H), 3.87-3.89 (m, 1H), 3.66-3.74 (m, 1H), 3.16 (t, J = 5.2 Hz, 1H), 1.25-1.29 (m, 6H), 1.19-
1.23 (t, J = 7.2 Hz, 3H); Major diastereoisomer: °C NMR (100 MHz, CDCl3) & 205.86,
198.79, 167.89, 167.82, 167.04, 138.14, 133.40, 129.45, 128.66, 128.42, 124.78, 62.32, 62.23,
61.92, 61.80, 56.79, 51.17, 48.22, 44.58, 14.05, 13.95, 13.85; HRMS calcd for C»H»5BrOs
(M + Na)" 519.0625, found 519.0630; [a]p> = -5.2 (¢ 1.0, CHCls); HPLC (Chiralpak AD-H,
hexane/i-PrOH = 90:10, flow rate 0.7 mL/min, A = 214 nm), tg = 29.75 (major 1), 35.69
(minor 1), 37.89 (major 2), 49.22 (minor 2) min; dr = 4:1; ee = 99%, 97%.

eto,c @
CO,Et
EtO,C
OHC" 2Furyl
49

Diethyl 2-((1R,3S,4R,5R)-3-(ethoxycarbonyl)-5-formyl-4-(furan-2-yl)-2-oxo-
cyclopentyl) malonate 4g: 89% yield; '"H NMR (400 MHz, CDCls) § 9.79 (d, J = 2.0 Hz,
1H), 7.40 (d, J = 1.2 Hz, 1H), 6.32 (dd, J = 2.0, 3.2 Hz, 1H), 6.22 (t, J = 3.2 Hz, 1H), 4.13-
4.26 (m, 6H), 4.05 (d, J = 4.0 Hz, 1H), 3.85-3.91 (m, 2H), 3.71-3.77 (m, 1H), 3.28-3.32 (dd, J
= 4.4, 10.8 Hz, 1H), 1.22-1.29 (m, 9H); *C NMR (100 MHz, CDCl;) & 205.30, 199.76,
167.80, 167.42, 167.24, 151.23, 142.66, 110.51, 107.16, 62.28, 62.21, 61.96, 59.17, 52.80,
50.92, 48.79, 39.72, 14.09, 13.90, 13.85; HRMS calcd for CaH409 (M + Na)™ 431.1313,
found 431.1317; [a]p”> = +45.8 (c 1.0, CHCl;); HPLC (Chiralpak AD-H, hexane/i-PrOH =
90:10, flow rate 0.7 mL/min, A = 214 nm), tg = 30.17 (major), 34.82 (minor) min; dr = 15:1;

ee = 98%.
eto,c  ©
P CO,Et
EtO,C
oHc  Me

4h
Diethyl 2-((1R,3S,4R,5R)-3-(ethoxycarbonyl)-5-formyl-4-methyl-2-oxocyclo-
pentyl)malonate 4h: 86% yield; "H NMR (400 MHz, CDCl;) & 9.71 (d, J = 2.8 Hz, 1H),
4.12-4.26 (m, 6H), 3.99 (d, J = 4.4 Hz, 1H), 3.26 (d, J = 11.6 Hz, 1H), 3.19 (dd, J = 4.0, 10.4
Hz, 1H), 3.35 (dt, J = 2.8, 10.8 Hz, 1H), 2.60-2.71 (m, 1H), 1.23-1.32 (m, 12H); °*C NMR
(100 MHz, CDCls) 6 206.44, 199.91, 167.89, 167.79, 167.41, 62.11, 62.08, 61.68, 61.50,
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55.80, 50.83, 49.36, 35.67, 17.71, 14.11, 13.85, 13.80; HRMS calcd for C;7H,05 (M + Na)"
379.1363, found 379.1368; [o]p> = +25.4 (¢ 1.0, CHCls); HPLC (Chiralpak AD-H, hexane/i-
PrOH = 95:5, flow rate 0.7 mL/min, A = 214 nm), tg = 44.73 (major), 55.13 (minor) min; dr =
19:1; ee = 95%.

eto,c  ©
CO,Et
EtO,C
OHC  ~ Et
4 \—/
Diethyl 2-((1R,3S,4R,5R)-3-(ethoxycarbonyl)-5-formyl-4-((Z)-hex-3-enyl)-2-

oxocyclopentyl)malonate 4i: 70% yield; 'H NMR (300 MHz, CDCl;) § 9.71 (d, J = 1.8 Hz,
1H), 5.32-5.41 (m, 1H), 5.20-5.28 (m, 1H), 4.10-4.24 (m, 6H), 3.97 (d, J = 4.2 Hz, 1H), 3.31
(d, J=11.1 Hz, 1H), 3.21 (dd, J = 3.9, 10.5 Hz, 1H), 3.09 (dt, J = 2.7, 10.5 Hz, 1H), 2.66-
2.77 (m, 1H), 1.92-2.06 (m, 4H), 1.72-1.84 (m, 1H), 1.57-1.70 (m, 1H), 1.21-1.29 (m, 9H),
0.92 (t, J = 10.0 Hz, 3H); °C NMR (100 MHz, CDCl;) & 206.93, 200.04, 168.62, 167.82,
167.43, 132.91, 127.13, 62.15, 62.12, 61.77, 60.24, 54.73, 50.85, 49.38, 40.43, 34.09, 24.95,
20.50, 14.15, 14.09, 13.89, 13.84; HRMS calcd for C2,H305 (M + Na)' 447.1989, found
447.2000; [()L]D25 = +31.2 (c 1.0, CHCls); HPLC (Chiralpak AD-H, hexane/i-PrOH = 90:10,
flow rate 0.7 mL/min, A = 214 nm), tg = 13.92 (major), 16.02 (minor) min; dr = 27:1; ee =
98%.

eo,c 9
)//,, COZEt
EtO,C

oHC =
4 Me

Diethyl 2-((1R,3S,4R,5R)-3-(ethoxycarbonyl)-5-formyl-2-oxo-4-((E)-prop-1-
enyl)cyclopentyl)malonate 4j: 76% yield; Major diastereoisomer: 'H NMR (400 MHz,
CDCls) 6 9.69 (d, J = 2.0 Hz, 1H), 5.63-5.74 (m, 1H), 5.44-5.54 (m, 1H), 4.11-4.25 (m, 6H),
3.99 (d, J = 4.0 Hz, 1H), 3.45 (d, J = 11.6 Hz, 1H), 3.23-3.31 (m, 1H), 3.13-3.21 (m, 2H),
1.69 (dd, J=1.2, 6.8 Hz, 3H), 1.22-1.28 (m, 9H); Minor diastereoisomer: "H NMR (400 MHz,
CDCl) 6 9.67 (d, J = 2.0 Hz, 1H), 5.63-5.74 (m, 1H), 5.44-5.54 (m, 1H), 4.11-4.25 (m, 6H),
3.99 (d, J = 4.0 Hz, 1H), 3.58 (q, J = 11.2 Hz, 1H), 3.23-3.31 (m, 1H), 3.13-3.21 (m, 2H),
1.69 (dd, J = 1.2, 7.2 Hz, 3H), 1.22-1.28 (m, 9H); Major diastereoisomer: BC NMR (100
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MHz, CDCl;) 6 206.30, 200.16, 167.77, 167.60, 167.47, 129.95, 128.27, 62.10, 62.06, 61.62,
60.32, 53.93, 50.84, 48.36, 44.33, 17.79, 14.11, 13.85, 13.80; HRMS calcd for C;9H»c0s (M +
Na)™ 405.1520, found 405.1532; [a]p™ = +30.2 (¢ 1.0, CHCls); HPLC (Chiralpak AD-H,
hexane/i-PrOH = 80:20, flow rate 0.7 mL/min, A = 214 nm) (determined by chiral-phase
HPLC analysis of the corresponding p-bromobenzoate derivative of the alcohol), tg = 23.22
(minor), 27.81 (major) min; dr = 4:1; ee = 99%.

Et0,c  Q
P CO,E
EtOZC Me’ )|
OHC  Me
4k

Diethyl 2-((1S,2R,3S,4S)-4-(ethoxycarbonyl)-2-formyl-2,3-dimethyl-5-oxocyclo-
pentyl)malonate 4k: 70% yield; '"H NMR (400 MHz, CDCl3) § 9.47 (s, 1H), 4.20-4.30 (m,
4H), 4.08-4.13 (m, 2H), 3.72 (d, J = 10.8 Hz, 1H), 3.41 (d, J = 11.2 Hz, 1H), 2.82-2.94 (m,
2H), 1.29 (t, J = 7.2 Hz, 6H), 1.23 (t, J = 7.2 Hz, 3H), 0.99 (d, J = 6.0 Hz, 3H), 0.90 (s, 3H);
C NMR (100 MHz, CDCls) & 205.07, 199.49, 167.47, 167.08, 166.92, 62.36, 62.11, 62.01,
57.73, 56.55, 53.68, 49.28, 37.11, 14.08, 13.86, 13.75, 12.72, 8.93; HRMS calcd for C;gH2603
(M + Na)" 393.1520, found 393.1523; [a]p> = +37.3 (¢ 1.0, CHCl3); HPLC (Chiralpak AD-H,
hexane/i-PrOH = 90:10, flow rate 0.7 mL/min, A = 214 nm), tg = 22.52 (major), 29.29 (minor)
min; dr=25:1; ee = 90%.

Eto,c  ©
P CO,Et
EtOzCMe“.
oHC"  Ph
4l
Diethyl 2-((1S,2R,3R,4S)-4-(ethoxycarbonyl)-2-formyl-2-methyl-5-oxo-3-phenyl-
cyclopentyl)malonate 4l: 67% yield; '"H NMR (300 MHz, CDCls) & 9.65 (s, 1H), 7.27-7.35
(m, 3H), 7.06 (d, J = 7.2 Hz, 2H), 4.07-4.30 (m, 7H), 3.90 (d, J = 10.2 Hz, 1H), 3.79 (d, J =
12.6 Hz, 1H), 3.47 (d, J = 10.5 Hz, 1H), 1.18-1.33 (m, 9H), 0.81 (s, 1H); *C NMR (100 MHz,
CDCls) 6 204.58, 199.82, 167.07, 167.00, 166.91, 133.55, 128.80, 128.18, 62.43, 62.19, 62.16,
56.36, 56.27,56.21,49.51, 48.77, 14.01, 13.92, 13.76, 10.80; HRMS calcd for C3H,305 (M +

Na)" 455.1676, found 455.1680; [a]p?’ = +16.7 (¢ 1.0, CHCl3); HPLC (Chiralpak AD-H,
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hexane/i-PrOH = 70:30, flow rate 0.7 mL/min, A = 214 nm), tg = 7.28 (minor 1), 7.98 (major
1), 13.08 (major 2), 18.08 (minor 2) min; dr=10:1; ee = 95%, 91%.

eto,c  ©
P CO,Et

OHC Me
4m

Diethyl 2-((1R,2S,4S)-4-(ethoxycarbonyl)-2-formyl-3,3-dimethyl-5-oxocyclo-
pentyl)malonate 4m: 90% yield; Major diastereoisomer: 'H NMR (400 MHz, CDCls) &
10.86 (s, 1H), 9.78 (s, 1H), 4.10-4.27 (m, 6H), 3.99 (s, 1H), 3.51 (s, 1H), 3.33 (s, 2H), 1.59 (s,
3H), 1.21-1.30 (m, 9H), 0.96 (s, 3H); Minor diastereoisomer: 'H NMR (400 MHz, CDCl5) &
10.86 (s, 1H), 9.74 (d, J = 2.8 Hz, 1H), 4.10-4.27 (m, 6H), 3.93-3.96 (m, 1H), 2.98-3.24 (m,
3H), 1.49 (s, 3H), 1.21-1.30 (m, 9H), 1.11 (s, 3H); °C NMR (for two isomers, 100 MHz,
CDCls) 6 206.92, 201.25, 200.80, 200.19, 171.79, 169.45, 168.05, 167.87, 167.72, 167.45,
167.33, 167.13, 107.53, 66.54, 65.74, 62.14, 62.03, 61.95, 61.85, 61.71, 61.63, 61.11, 60.63,
60.27, 59.18, 58.90, 52.24, 51.19, 50.90, 47.53, 46.01, 44.02, 42.02, 41.93, 41.74, 30.28,
29.65, 28.90, 28.50, 24.86, 24.01, 23.61, 20.08, 14.22, 14.16, 14.10, 13.88, 13.83; HRMS
caled for CigHaOs (M + Na)™ 393.1520, found 393.1528; [a]p” = +55.0 (¢ 1.0, CHCl3);
HPLC (Chiralpak AD-H, hexane/i-PrOH = 90:10, flow rate 0.7 mL/min, A = 214 nm), tgr =
18.92 (major 1), 20.40 (minor 1), 30.10 (major 2), 36.37 (minor 2) min; dr= 5:2:1; ee >99%, =
95%. (According to the dr value obtained from the NMR spectra, three pairs of peaks had
been expected in the HPLC spectrum, but only two pairs could be identified. Therefore it is

impossible to determine the ee value of the third diastereomer)

eto,c  ©
P CO,Et
EtO,C Me
oHC"  Ph
4n
Diethyl 2-((1R,2S,3R,4S)-4-(ethoxycarbonyl)-2-formyl-3-methyl-5-oxo-3-phenyl-
cyclopentyl) malonate 4n: 82% yield; Major diastereoisomer: 'H NMR (400 MHz, CDCl;) &
10.89 (s, 1H), 9.63 (d, J = 1.2 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.43-7.47 (m, 2H), 7.34 (t, J

= 7.6 Hz, 2H), 3.91-4.31 (m, 8H), 3.83 (d, J = 5.6 Hz, 1H), 3.59 (d, J = 9.2 Hz, 1H), 1.50 (s,
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3H), 1.22-1.30 (m, 6H), 0.86 (t, J = 6.8 Hz, 3H); Minor diastereoisomer: "H NMR (400 MHz,
CDCls) 6 10.89 (s, 1H), 9.46 (s, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.43-7.47 (m, 2H), 7.23 (t, J =
7.2 Hz, 2H), 3.91-4.31 (m, 8H), 3.89 (d, J = 7.2 Hz, 2H), 3.44 (dd, J = 4.0, 10.4 Hz, 1H), 1.41
(s, 3H), 1.22-1.30 (m, 6H), 1.07 (t, J = 7.2 Hz, 3H); BC NMR (for two isomers, 100 MHz,
CDCls) 6 206.62, 200.05, 199.64, 172.66, 168.84, 168.09, 168.05, 167.80, 166.67, 147.19,
143.01, 128.90, 128.20, 127.53, 126.34, 126.08, 125.77, 108.16, 66.70, 63.11, 62.09, 61.79,
61.66, 60.87, 59.84, 59.76, 51.14, 50.47, 49.55, 47.16, 44.99, 41.08, 20.53, 17.96, 13.94,
13.89, 13.84, 13.79, 13.61; HRMS calcd for Cp3H,505 (M + Na)' 455.1676, found 455.1684;
[()L]D25 = +29.8 (c 1.0, CHCIl3); HPLC (Chiralpak AD-H, hexane/EtOH = 95:5, flow rate 0.7
mL/min, A = 214 nm), tg = 25.79 (major 1), 29.59 (minor 1), 53.85 (major 2), 95.65 (minor 2)
min; dr= 1.6:1; ee >99%, >99%.

Et0,c  Q
P CO,E
EtO,C
OHC

~ -
N -

/

40

Diethyl  2-((1S,3S,3aS,7aR)-3-(ethoxycarbonyl)-7a-formyl-2-oxooctahydro-1H-
inden-1-yl) malonate 40: 81% yield; Major diastereoisomer: 'H NMR (400 MHz, CDCls) &
9.50 (s, 1H), 4.03-4.26 (m, 6H), 3.65 (d, J =11.2 Hz, 1H), 3.35 (d, J = 10.8 Hz, 1H), 3.28 (d,
J=11.2 Hz, 1H), 3.03 (d, J = 12.0 Hz, 1H), 2.00 (d, J = 14.0 Hz, 1H), 1.76 (d, J = 14.4 Hz,
1H), 1.42-1.66 (m, 5H), 1.21-1.31 (m, 9H), 0.86 (t, J = 12.8 Hz, 1H); Minor diastereoisomer:
'H NMR (400 MHz, CDCl3) § 9.54 (s, 1H), 4.03-4.26 (m, 6H), 3.74 (d, J = 9.6 Hz, 1H), 3.35
(d, J=10.8 Hz, 1H), 3.28 (d, J=11.2 Hz, 1H), 3.12 (d, J = 9.6 Hz, 1H), 2.24 (d, J = 15.2 Hz,
1H), 1.76 (d, J = 14.4 Hz, 1H), 1.42-1.66 (m, 5H), 1.21-1.31 (m, 9H), 0.86 (t, J = 12.8 Hz,
1H); *C NMR (for two isomers, 100 MHz, CDCls) & 205.99, 205.14, 204.03, 200.17, 167.98,
167.73, 167.30, 166.95, 166.84, 62.25, 62.15, 62.02, 62.00, 61.92, 61.72, 57.43, 55.85, 55.03,
53.19, 52.93, 52.34, 49.64, 48.55, 38.05, 36.98, 30.20, 29.62, 24.94, 23.90, 23.02, 21.85,
21.32, 20.26, 18.66, 14.07, 13.84, 13.78, 13.72; HRMS calcd for CyHxOg (M + Na)"
419.1676, found 419.1679; [a]p” = +57.5 (¢ 1.0, CHCl;); HPLC (Chiralpak AD-H,
hexane/EtOH = 90:10, flow rate 0.7 mL/min, A = 214 nm), tg = 24.74 (major 1), 26.29 (minor
1), 33.95 (minor 2), 39.62 (major 2) min; dr = 3:1; ee >99%, = 97%.
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Diethyl  2-((1S,2R,4S)-4-(ethoxycarbonyl)-1-formyl-3-oxospiro[4.5]decan-2-yl)
malonate 4p: 90% yield; Major diastereoisomer: 'H NMR (300 MHz, CDCls) & 11.13 (s, 1H),
9.81(d, J=3.6 Hz, 1H), 4.07-4.29 (m, 6H), 3.57-3.94 (m, 2H), 3.51 (s, 1H), 3.14 (dd, J = 3.3,
10.8 Hz, 1H), 1.34-1.82 (m, 10H), 1.19-1.32 (m, 9H); Minor diastereoisomer: 'H NMR (300
MHz, CDCl3) 6 11.13 (s, 1H), 9.87 (d, J = 2.4 Hz, 1H), 4.07-4.29 (m, 6H), 3.57-3.94 (m, 2H),
3.35 (s, 1H), 2.99 (dd, J = 2.4, 8.7 Hz, 1H), 1.34-1.82 (m, 10H), 1.19-1.32 (m, 9H); °C NMR
(for two isomers, 100 MHz, CDCls) 6 208.64, 207.27, 201.53, 168.48, 167.91, 167.52, 167.49,
64.28, 62.12, 61.99, 61.91, 61.73, 61.61, 59.95, 52.52, 51.82, 51.02, 48.71, 47.00, 46.90,
46.78, 46.39, 45.30, 40.19, 32.91, 31.80, 30.88, 30.05, 25.39, 25.31, 25.04, 22.80, 22.73,
21.83, 14.04, 13.90, 13.83; HRMS calcd for Cy;H300s (M + Na)' 433.1833, found 433.1839;
[oc]D25 = +54.8 (c 1.0, CHCIl3); HPLC (Chiralpak AD-H, hexane/EtOH = 90:10, flow rate 0.7
mL/min, A = 214 nm), tg = 14.59 (major 1), 18.02 (minor 1), 22.52 (major 2), 34.45 (major 2)
min; dr= 11:3:1:1; ee >99%, = 98%. (According to the dr value obtained from the NMR
spectra, four pairs of peaks had been expected in the HPLC spectrum, but only three pairs

could be identified. Therefore it is impossible to determine the ee value of the other two

diastereomers)
Eto,c 9@
CO,Et
EtOZC Me’ )|
HO Ph

8
Diethyl 2-((1S,2R,3R,4S)-4-(ethoxycarbonyl)-2-(hydroxymethyl)-2-methyl-5-oxo-
3-phenylcyclopentyl) malonate 8: 85% yield; '"H NMR (400 MHz, CDCls) & 7.33-7.36 (m,
2H), 7.25-7.30 (m, 3H), 4.22-4.31 (m, 4H), 4.05-4.16 (m, 3H), 3.70 (d, J = 10.4 Hz, 2H), 3.53
(d, J=10.0 Hz, 1H), 3.28 (t, J = 10.4 Hz, 1H), 3.01 (d, J = 14.0 Hz, 1H), 2.93 (br, 1H), 1.30
(q, J = 8.0 Hz, 6H), 1.17 (d, J = 7.6 Hz, 3H), 0.53 (s, 3H); °C NMR (100 MHz, CDCl;) &
206.84, 169.35, 167.98, 167.48, 134.98, 129.34, 128.45, 127.63, 63.02, 62.77, 62.20, 61.74,
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55.73,54.23, 49.66, 47.84, 46.68, 14.11, 14.02, 13.99, 13.87; HRMS calcd for Co3H3005 (M +
Na)™ 457.1833, found 457.1816; [a]p>> = +6.5 (c 1.0, CHCL5).

Br

Diethyl 2-((1R,4S,5S)-2-(4-bromobenzoyloxy)-5-((4-bromobenzoyloxy)methyl)-3-

(ethoxycarbonyl)-4-methyl-4-phenylcyclopent-2-enyl)malonate 9: DMAP (0.45 mg,
0.0037 mmol), EtzsN (16 pL, 0.111 mmol), and 4-bromobenzoyl chloride (20.2 mg, 0.092
mmol) were added to a solution of the corresponding alcohol from aldehyde 4n (16 mg, 0.037
mmol) in DCM (0.8 mL) at 0 °C. Then the solution was stirred at r.t. overnight. Solvents were
removed in vacuo and the residue was purified by flash column chromatography (silica gel,
10:1 petroleum/AcOEt as eluent) to afford 9 in 81% yield; 'H NMR (300 MHz, CDCl3) § 7.97
(d, J=8.4 Hz, 2H), 7.66 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.4 Hz, 2H), 7.51 (d, J = 8.4 Hz, 2H),
7.40 (d, J =7.8 Hz, 2H), 7.31 (t, J = 7.2 Hz, 2H), 7.21 (t, J = 7.5 Hz, 1H), 4.37-4.49 (m, 2H),
4.27 (q, J = 6.9 Hz, 2H), 3.85-3.95 (m, 4H), 3.72-3.82 (m, 2H), 2.77 (dt, J = 6.6, 9.9 Hz, 1H),
1.78 (s, 3H), 1.31 (t, J = 6.9 Hz, 3H), 1.10 (t, J = 7.2 Hz, 3H), 0.72 (t, J = 6.9 Hz, 3H); "°C
NMR (100 MHz, CDCls) 6 167.89, 167.51, 165.50, 162.33, 162.11, 156.33, 147.02, 132.02,
131.71, 131.66, 131.20, 129.21, 128.40, 128.29, 127.71, 127.61, 126.32, 126.23, 63.88, 62.00,
61.88, 59.96, 51.88, 51.56, 51.01, 46.18, 18.16, 14.08, 13.76, 13.55; HRMS calcd for
C37H36010Br, (M + Na)™ 821.0568, found 821.0585; [a]p® = +25.4 (¢ 0.5, CHCls); HPLC
(Chiralpak AD-H, hexane/i-PrOH = 50:50, flow rate 0.7 mL/min, A = 214 nm), tg = 29.84

(minor), 61.78 (major) min; ee > 99%.

References:
[1] E. Holtz, U. Albrecht, P. Langer, Tetrahedron 2007, 63, 3293.
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Page 1 of 1

Software Version : 6.3.1.0504 Date

Sample Name : AM8-34-2+- Data Acquisition Time
Instrument Name : NCI901 Channel

Rack/Nial : 0/0 Operator

Sample Amount : 1.000000 Dilution Factor

Cycle i 1

Resuit File : D:\AM8-34-2+-.rst
Sequence File : D:\200903019-.seq

: 2009-3-19 9:38:58
: 2009-3-19 8:23:31
A

: manager

: 1.000000

by =8 g
1 Eto,c ¥ ¥ % 3
! CO,Et :
200— EtO,C
g ond P |
g | da [l
g (
Q ]
Z 150— H
ol .‘\
- I\
wo—y e o e e oo o S | \\i,ﬂ__
'_,'—'IH‘H1\_‘\[1”]\"|\\ET\|]‘\'I|\II ‘IIII i-‘\\llliH[HHi‘M!
5 10 15 20 25 30 35 50 55 60

Time [min]

HPLC REPORT

Peak Component Time Area Height  Area BL
# Name [min]  [uV*sec] [uV] [%]
44.510 7348798.68 121857.70 50.609 BB
52.173 148388.07 1936.30 1.022 BV
54.384 6893623.31 94481.03 47.474 VB
58.024 130007.51 1664.04 0.895 BB

BPON=

1.45e+07 219939.07
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Page 1 of 1

Software Version : 6.3.1.0504 Date 1 2009-3-20 9:48:20
Sample Name : AMB-38-5 Data Acquisition Time : 2009-3-19 13:52:34
Instrument Name : NCI901 Channel DA

Rack/Vial : 0/0 Operator . manager

Sample Amount : 1.000000 Dilution Factor : 1.000000

Cycle i1

Result File : D:\AM8-38-5.rst
Sequence File : D:\200903019-.seq

4245
51.74

EtOZC }.
- CO,Et f
EtO,C \
S 250— s }\
£ = OHC Ph "l
2 - 4a | |
g 20— : [
] |
4 - r !
15— ; \‘
. [\
100—:.&,4.’@_#4!\_* A e _/ Lk o
—HI\‘\III|\\.\|;_i—1"7"“H?‘\HI!IH\IIIE‘M\‘M\HEII‘]}-
5 10 15 20 25 30 35 40 45 50 55

Time [min]

HPLC REPORT

Peak Component Time  Area Height  Area BL
# Name [min] [uV*sec] [uV] [%]

1 42.459 1.14e+07 201173.83 99.960 *BB
2 51.740 4599.15 93.77 0.040 BB

1.14e+07 201267.60 1e+02
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Std proton:blank line _
F1: 399,619 [F2: 100.493 [SW1; 6410 [OF1: 2398.2 [PTS1d: 13132, 16384 |
EX: s2pul [PW: 7.5 us [PD: 1.0 _sec [NA: 12 [LB: 0.0 [ Nuts - $h-26hp[1].fid
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HPLGC REPORT

Data File:MAQ-AM-8-30-2. che

Sample Name:

Date:2009-03-10 Time:15:14
Operator:
mV  god
704
60
504
40/
301
20
M
10 20 30 40 50 '
- Min
_No. PeakNo ID.Name R Time  PeakHeight  PeakArea  PerCent
1 1 25. 452 82293. 2 8578092. 7 50. 2410
2 2 36. 085 60423. 3 8495806. 8 49. 7590
Total 142716. 5 17073899. 5 100. 0000

S20
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HPLC REPORT

Data File:MAQ-AM-8-31-2. che Sample Name:
Date:2009-03-10 Time:16:10
Operator:
Eto,c O
— 1207 CO,Et
20
o EtO,C :
1001 OHC  ©4H,0Me-4
4b
80+
804
; 40
20
4 8 12 16 20 24 28 32 36 40 44 48
[ PR o ..
No. PeakNo ID. Name R Time PeakHe ight PeakArea __PerCent
1 1 23.952 65. 7 3334.0 0.0186
2 2 27. 385 1208. 1 104013. 2 0.5794
3 3 35.785 116643. 2 17843416. 0 99, 4020
Total 117917.0 17950763. 3 100. 0000

S21



N O 0 O W © o 9 ©r~ o NOWN— N~ ®DO <+ 0N
[ © N — T oy = = M~ MO N— O ~oMn
© 0 O T oM O ® > © DN~ — ©®© oox®
n @ M~ ~ N o ~©© IS B R e Rl M) Tmom
[~ © ©© N ON o ~ o~ ©CoOwOowWnT -
IS - = - v -

|

|

eto,c @
pn CO,Et

EtO,C

OHC .\OQI#m_.nh
4c
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Std carbon;blank line . _ USER: -- DATE: Jun 12009

F1: 100.494 F2: 399.618 _SW1:30488 i |OF1: 10048.4

EX: s2pul . PW:45 us PD:2.0 sec NA: 292 LB: 10

PTSId: 39650 , 65536 .
_ Nuts - $o-zm9-35-3hp[1].fid
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HPLC REPORT

Data File:MAQ-AM-8-33-4+-. che
Date:2009-03-10

Operator:

53. 552

Sample name:
Time :16:40

40 50 60 70
L : _ _ M|
No. PeakNo JE:__NEm_e ~ RTime _PaakH@ﬂ: Pealg&aﬂi 77Pe_rGent )
1 1 33. 452 36518. 9 1713431. 5 50. 6635
2 2 53. 552 21151. 1 1668553. 3 49. 3365
Total 57670. 0 3381984. 8 100. 0000
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HPLC REPORT

Data File:MAQ-AM-8-33-2. che

Sample name:
Date:2009-03-10

Time :17:58

Operator:

No._PeakNo 1D.Name _R.Time

PeakHeight Poakhrea RerCent -
1 1 33.385 477504. 5 24534280.8 99. 8747
2 2 54, 452 331.3 19080. 1 0.0777
3 3 56. 052 213.7 11707.1 0. 0477
Total 478049, 4 24565068. 0 100. 0000
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| :blank line USER: -- DATE: May 30 2009
FI:300.055 [F2: 75.456 [swi: 4803 _ [OF1: 1801.3 | [PTS1d: 9587 . 16384 |
EX: s2pul [PW:5.8 us [PD: 1.0 _sec [NA: 32 |LB: 0.0 | Nuts - $9-44-3HP_30May2009 |
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Page 1 of 1

Software Version : 6.3.1.0504 Date : 2009-5-19 10:23:46
Sample Name  : AMB8-42-3+- Data Acquisition Time : 2009-5-19 9:19:45
Instrument Name : NCI901 Channel A

Rack/Vial : 0/0 Operator : manager

Sample Amount : 1.000000 Dilution Factor : 1.000000

Cycle 1

Result File :

Sequence File : D:\200905019-.seq

| eto,c O s o
= .
= Et0,C = A ‘\
e o’ © ‘t
E e 6H4F-4 .
3 300 = 4d !l ﬁ
S ‘ I
& - , A
200—] " ‘| )l l!,
E : / \‘ A
= T U N § S S
ﬂmTTIIT[TI’IjTTTﬂW Sil 1 'T_;a 1 w“\E‘ﬂl'ﬁ'ﬂTlWﬁ‘ !JTW‘WTDWTWT; M i ;:TH

Time [min]

HPLC REPORT

Peak Component Time Area Height Area BL
# Name [min]  [uV*sec] [uVv] [%]

10.482 17620.32 1458.43 0.198 BV
11.022 4720265.50 296879.82 52.931 *VB
15.790 4179873.29 188473.50 46.871 *BB

WN =

8917759.10 486811.75 1e+02
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Page 1 of 1

Software Version : 6.3.1.0504 Date : 2009-5-19 10:27:14
Sample Name  : AM9-34-3 Data Acquisition Time : 2009-5-19 9:59:00
Instrument Name : NCI901 Channel A

Rack/Vial : 0/0 Operator : manager

Sample Amount : 1.000000 Dilution Factor : 1.000000

Cycle 01

Result File :

Sequence File : D:\200905019-.seq

—-11.25
~15.42

| Eo.c 9
E CO,Et I
= EtO,C H{
s —] = |
$ 3 OHC'  ToH,F-4 |
§ = 4d w
I
= [
E [
200— “
E - N S I . ,
:I_Wwil\‘HHH||\‘|\H\HH:UH|H||‘\‘1II‘Hi|‘!!|w:i||‘\:||“| |‘\\|W|[|‘1|HH H‘HH]lH|tH\I|‘H||m|i!HI|MI||
’ 2 4 s 8 10 12 14 16 18 20 22 24

Time [min]

HPLC REPORT

Peak Component Time Area Height Area BL
# Name [min] [uV*sec] [uv] [%]

1 11.248 1.10e+07 687940.99 99.874 *BB
2 15.422 13861.71 812.85 0.126 *BB

1.10e+07 688753.84 1e+02
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;blank line USER: -- DATE: May 25 2009
1:300.055 [F2; 75.456 [SW1: 4803 _ [OF1: 1804.6 [ [PTSI1d: 9587 . 16384 |
EX: s2pul [PW:5.8 us [PD: 1.0_sec INA: 8 [LB: 0.0 | Nuts - $8-73-3HP_25May2009
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HPLC REPORT

Data File:MAQ-AM-8-71-3+-. che Sample name:
Date:2009-04-10 Time :14:22
Operator:
i S . Eto,c 9
fmv 0 P CO,Et
i 80/ £ EtO,C
n OHC'  TgH,OMe-2

de

60
5° |
40{ !
o
|
20
I 10 i
| 5 |
|
0 10 20 30 40 50 60 B
Min |
e e e — o Min
,Fj;fpe?kﬁo, 1D. Name R Time _F-‘i?a_ngilght o Pe_ablyeraﬂ - P_erCﬂqi N - o B B -
1 1 44, 052 91645. 4 5784125.8 49. 7941
2 2 54. 985 74020.7 5831959. 8 50. 2069
Total 165666. 2 11616085. 5 100. 0000
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HPLC REPORT

Data File:MAQ-AM-8-73-3.che Sample name:
Date:2009-04-10 Time :15:33
Operator:
= R — - =
| mv 120 F EtO,C
| -
| 100 Et02C
80+ OHC
60
| 40
|
] 20
s
‘ [} 10 20 30 40 50 60 |
gy o - i
No. PeakNo ID. Name  R.Time PeakHe ight PeakArsa__ PerCent -
1 1 43. 852 123509. 8 7810521. 0 99. 8919
2 2 54.885 173. 4 8454, 1 0. 1081
Total 123683. 3 7818975. 1 100. 0000
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13°00

20N
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HPLC REPORT

Data File:MAQ-AM8-41-3+-. che Sample Name:
Date:2009-05-15 Time:14:18 EtO,C o)
Operator: . ),,, CO,Et
EtO,C
Fmv 220? OHC C6H4Br-2
i 200] 4f
‘ 180
160
‘ 1401
120
{ 100
801
|«
| ML
I V¢
| 0
! o 10 20 30 T4 i d
Min
No_._PeakiNowiD. Name R Time PeakHeight PeakArea PerCent
1 1 28. 985 5908. 7 175731.4 0.6721
2 2 29. 852 31284.6 1357337. 4 5.1912
3 3 32.485 13051. 6 620575.0 2.3734
4 4 35. 385 21516.7 1035576. 9 3. 9606
5 5 38. 203 219388. 7 11517194. 3 44, 0478
6 6 49,418 162855. 8 11440629. 3 43. 7550
Total 454006. 1 26147044. 3 100. 0000
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HPLC REPORT

Data File:MAQ-AM8-57-3. che Sample Name:
Date:2009-05-15 Time:15:27
Operator: Etozd 0
CO,Et
Et0,C
OHC"  TgH,Br-2
4f

No. PeakNo ID.Name R Time Peakheight  PeakArea  PerCent e
1 1 29. 752 158044. 3 7557414. 5 20. 2026
2 2 32.385 42174. 4 2059222, 3 5.5047
3 3 35. 685 2576.7 132020. 0 0. 3529
4 4 37. 885 501466. 4 27438831. 4 73. 3499
5 5 49.218 3082. 4 220625, 7 0. 5898
Total 707344. 2 37408113. 8 100. 0000
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HPLC REPORT

Data File:AM8-44-3RP+-. che Sample name:

Date:2009-04-07 Time :09:55

Operator:

EtO,C
CO,Et
Et0,C
OHC" 2Furyl

4g

12 16 20 |
B B ) Min |

No. PeakNo ID.Name R Time  PeakHeight PeakArea o
1 1 30. 352 239632. 7 10465096. 6 52. 5700
2 2 35. 052 196153.9 9441877. 4 47. 4300
Total 435786. 6 19906974. 1 100. 0000
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HPLC REPORT

Data File:AM8-67-3RP. che Sample name:

Date:2009-04-07 Time :10:39
Operator:
- een e v e e (o]
J’i 4&?7 T ~ R | Et02C
| mvV e, COzEt
| 3504 [ EtO,C
[ a0l g oHC'  2XFuryl
250- | 49
200 }
| 1504
' 1004 |
[ 50 : : :
0 A N
4 8 12 16 20 24 28 32 36|
L o - o Min |
No. PeakNo ID. Name R. Time Peakﬂeigh@ o Pga&ea__ _ PerCent - o
1 1 30. 167 367889. 1 15220207. 7 99. 0339
2 2 34. 818 3009. 1 148474. 4 0. 9661
Total 370898. 2 15368682. 1 100. 0000

5S40



228 B S r el P, RN SS SR8 :37
SR GREEZ0C38RaNare580c3Naaa8ad
(o) e )W e] T LTI TONNNNODNDNDNONONNNT — — —
[ ] _,_____ ff ::7;;,
e : %A L =\ XL
N J\ |
EtO,c  ©
| EtO,C GOaEt
OHC'  Me
4h
124
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12 10 8 6 4 2 0 PPM
USER: -- DATE: Jun_ 3 2009
Fl: 300.055 [F2: 75.4356 [sw1: 4803 | [QF1: 18012 7 [PTS1d: 9587 , 16384 |
EX: s2pul [PW:5.8 us [PD: 1.0 sec INA: 32 ILB: 0.0 7 Nuts - $9-45-3_03Jun2009
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HPLC

REPORT

Data File:MAQ-AM-8-40-4+-. che

Sample name:

Date:2009-04-20 Time :14:30
Operator:
20/ o o ]
mv |
18 |
16 |
14
12 |
107 5
* ¥ 5 1
6 I !
n
2
o
-2
0
No. PeakNo ID. Name R. Time PeakHeight ~  PeakArea PerCent
1 1 44, 727 7716.4 464038. 1 50. 3103
2 2 55. 127 5969. 6 458314. 3 49. 6897
Total 13686. 0 922352, 4 100. 0000
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HPLC REPORT

Data File:MAQ-AM-8-92-3. che Sample name:
Date:2009-04-20 Time :15:39

Operator:

i my 25 1
I
N \

44. 827

o
55. 677

10 20 30 40 50 60
e e, M|
No. PeakNo D Name R.Time PeakHoight  Peakhrea  PerCent g e
11 44,827 14830. 6 944386. 1 97. 5704
2 2 55. 677 342. 1 23515.7 2. 1296
Total 15172.7 967901. 9 100. 0000
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HPLC REPORT

Data File:MAQ-AM8-46-3+-. che Sample Name:
Date:2009-04-29 Time:09:02 T - o
EtO,C
Operator: p CO,Et
Et0,C
v E & OHC  ~ Et
R = . e
401
30
201
| M
ol )
T4 3 12 16 20 24 28
P o - Minr
_llo. PeakNo |D. Name R.Time PeakHeight Re_a_lfi_\rgg - ,E?"ce",t
1 1 14.193 56840. 5 1115812.8 51,2552
2 2 15. 752 47440.9 1061161. 6 48. 7448
Total 104281.4 2176974. 4 100. 0000
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HPLC REPORT

Data File:MAQ-AM9-11-3. che

Sample Name:

Date:2009-04-29 Time:09:35
Operator:
mv |
300 :
. |
2004 |
150
100
50 E
i
o |
4 [ 12 18 20 24 28 2
| - e o - B Min :
_No. PeakNo ID.Name  R.Time  PeakHeight _ PeakArea PerCent
1 1 13.918 319329.5 8239216. 2 99. 1930
2 2 16. 018 2285. 4 67032. 7 0. 8070
Total 321614.9 8306248. 8 100. 0000
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_—— 9691
L 0686
T 9672

- 9.667

———— 7.260

5.740
5632
5.535
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4247
4.162
- 4.143
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4.009
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3,984
3.466
3.443
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3.286
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\\\_ 3.210
\\L— 3.191
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N 680
3\; ‘11.673

S49

g‘“‘ K]
. e /“
=
: . ;
1 &
'y

) 1
<8
oo £,

<
F‘—l
oo
e
=3
B

o

=

3

5
N b
H

\\— 1.630
W\ 1.626

\— 1279
\\_\—~ 1257
1239

1.222

X\k o




00Z
|

00T
|

S50

m

o 0

6,
o

-206.300
———200.161

-167.772
167.468

_,—129.954
“\—-128.266

77.285
//[ 76.965
/ii76.615
—62.099
[él—sz.osa
—~—61.615

\—50.321

53.927

\ 50.835
\;lB.SSB
44.327
—17.792
14.106

= \/‘513.851

13.796

M/



Page 1 of 1

Software Version : 6.3.1.0504 Date : 2009-5-4 10:52:13
Sample Name  : AM9-19-3+- Data Acquisition Time : 2009-5-4 10:12:17
Instrument Name : NCI901 Channel DA

Rack/Vial 1 0/0 Operator . manager

Sample Amount : 1.000000 Dilution Factor : 1.000000

Cycle i1

Result File :

Sequence File : D:\200090504-.seq

e o < E 2 2
N S eo.c  Q i ¥
s | e | \
= Et0,C JJ" \
= oHd . =\ 1 I\
= 4 e | i
% = I \ ‘
= 120— ! \ | |‘
= AN
= J I
e S — , B, V.
T 1T I ! T CT T T | T T T T I T !’Tr\ \
5 10 C s 20 25 0 35
Time [min]
Peak Component Time Area Height  Area BL
# Name [min]  [uV*sec] [uVv] [%]

7.723 1140.65 95.11 0.026 BB
8.164 1203.95 109.67 0.027 BB
22461 111166.02 4192.05 2503 BV
23,536 2143793.07 57956.47 48.265 VB
25246 140439.37 4656.98 3.162 BB
28.300 2043975.36 48552.60 46.018 BB

Db WON-=

4441718.43 115562.89

S51



Page 1 of 1

Software Version : 6.3.1.0504
Sample Name : AMS-19-6
Instrument Name : NCI901
Rack/Vial : 0/0
Sample Amount : 1.000000
Cycle o1

Result File :

Sequence File : D:\200090504-.seq

Date

Data Acquisition Time :

Channel
Operator
Dilution Factor

: 2009-5-4 14:00:29

A
. manager
: 1.000000

2009-5-4 13:26:57

N EtO,C TT ONY
400—| "
?E Eﬂjzc
5 g
£ 3 OHC = =/
g 300—] 4 Me
g =
E =
200—
100— o - SR - !
HM!\.H“TﬂﬂTﬂTmHHH!H*I‘!IH‘MIMIai\l\l‘li\ﬂm—mlﬂi": ] EUWEI\ I
2 4 6 8 10 12 14 16 18 20 2
Time [min]
HPLC REPORT
Peak Component Time Area Height Area BL
# Name [min] [uV*sec] [uV] [%]
1 18.474 2444.86 88.67 0.016 BB
2 19.623  22449.97 718.83 0.146 BB
3 21.123 70629.59 2411.21 0459 BV
4 22.133 1708475.44 53069.36 11.112 VE
5 23.224 84027.71 2664.17 0.547 EV
6 24.510 14059.68 348.44 0.091 VB
7 26.108 6454.15 181.44 0.042 BV
8 27.815  1.34e+07 327337.56 87.430 VE
9 29.668  16425.55 42585 0.107 EB
10 31.636 7626.71 182.07 0.050 BB
1.54e+07 387427.60 1e+02
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—205.071
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f17.270
—76.950
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HPLC REPORT

Data File:AM8-61-3RP+-. che Sample name:
Date:2009-04-14 Time :08:23
Operator:
— - g ‘
™ g |
| 35 & |
]
i 257 |
| = 1
“ 15 ‘
I 10
s !
g |
B
| v ——
I 0 4 8 12 16 20 24 28 32 s |
No. PeakNo ID. Name R. Time PeakHeight ] Peak'f""ei,i, j’jfﬂgr}_ - - -
1 1 23. 462 41134. 8 1362675. 1 50. 5591
2 2 29. 068 32889. 9 1332538. 3 49. 4409
Total 74024. 7 2695213. 4 100. 0000
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HPLC REPORT

Data File:AM8-70-3RP. che Sample name:
Date:2009-04-14 Time :09:07
Operator:

]

Min |

L — e e

No. PeakNo ID.Name  R.Time  PeakHeight  PeakArea _PerCent ==~ 0000000
1 1 22.518 108349. 9 3776156. 7 94. 8505
2 2 29. 285 5858. 5 205009, 4 5. 1495

Total 114208. 4 3981166. 1 100. 0000
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M = OO0~ [Ty Mol ) O~ © NN OTOT O ~O -
5 & 585 DR= 858 S2CERaBR Sarg
e 588 288 Rre dddgsges unﬂ\m
Et0,C
EtO,Ce
T T T T T T T T T T T T T T T T T T T T T
200 150 100 50 0 PPM
Std carbon;blank line USER: -- DATE: May 27 2009
F1: 100.494 [F2: 399.618 [sw1: 30488 [ |OF1: 10048.4 | [PTS1d: 39650 , 65536 |
EX: s2pul [PW: 4.5 us |PD: 2.0_sec INA: 136 ILB: 1.0 | Nuts - $c-am9-37-3hp[1].fid
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HPLC REPORT

-

Data File:MAQ-AM-8-60-3+-..che Sample name:
Date:2009-03-30 Time :16:53
Operator:

No. PeakNo ID.Name R Time  PeakHeight | PeakArea  PerCent
1 1 1.271 29886. 6 371107.8 4. 1081
4 2 7.982 © 278717 396379. 6 4, 3878
3 3 13. 077 207544. 5 4253955. 6 47. 0901
4 4 18. 077 137109. 4 4012217.6 44, 4141
Total 402418. 2 9033660. 5 100. 0000
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HPLC REPORT

Data File:MAQ-AM-8-65-3. che Sample name:
Date:2009-03-30 Time :21:45
Operator:
EtO,C
. CO,Et
EtOZCME“‘
oHC  Ph

4]

No. PeakNo ID. Name R. Time _ PeakHeight PegkAreaﬁir PerCent .
1 1 7.282 3388.0 38714.5 0.3191
2 2 7.538 3043.8 35115.0 0. 2894
3 3 8.055 64095. 1 862552. 2 7. 1096
1 4 13. 225 497087. 6 10907629. 8 89. 9059
5 5 18.427 9409.7 288255. 6 2. 3759
Total 577024. 2 12132267. 1 100. 0000
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) . N Y e
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| Std proton;blank line USER: -- DATE: May 27 2009
F1:399.619 [F2: 100.493 [sw1: 6410 | [OF1: 2398.2 I [PTS1d: 13132 , 16384 |
_EX: s2pul [PW: 7.5 us [PD: 1.0 sec [NA: 6 [LB:0.0 | Nuts - $h-am9-39-3
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Page 1 of 1

. 2009-5-19 13:26:06

Software Version : 6.3.1.0504 Date
Sample Name  : AMB8-68-3RP+- Data Acquisition Time : 2009-5-19 12:34:04
Instrument Name : NCI901 Channel A
Rack/Vial . 0/0 Operator . manager
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle 1
Result File :
Sequence File : D:\200905019-.seq
yg I3 5 B
110—( T 7 Tm T
- |1 | |
8 105— ) ‘ |‘ ‘\l 1
NEE | |-
SE || I—
= M, (VI L.
L U‘U\zv‘ﬂ““ UL_JJ\‘\ IR | AV Y A .'} ‘ _ \\__ o
IIH‘I!II ‘H“H\)IIH\‘HII{\ ‘glII{H\‘|IIHT
5 10 15 20 25 30 35 40 45
Time [min]
Eo,c 9
HPLC REPORT P i
. - EtO,C Me
Peak Component Time Area Height Area BL -
# Name [min] [uV*sec]  [uV] 1%] OHC , Me
1 18.924 237075.80 10087.25 15.065 BV
2 20.398 242052.74 9463.96 15.381 VB
3 25.539 70404.53 2243.88 4.474 BB
4 30.097 495817.33 12561.31 31.507 BE
5 31.210 49123.17 142861 3.122 EB
6 36.367 479199.97 9993.14 30.451 BB
1573673.55 45778.14 1e+02
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Page 1 of 1

Software Version : 6.3.1.0504 Date : 2009-5-19 19:28:03
Sample Name : AMB-66-3 Data Acquisition Time : 2009-5-19 13:30:47
Instrument Name : NCI901 Channel A

Rack/Vial : 0/0 Operator : manager

Sample Amount : 1.000000 Dilution Factor : 1.000000

Cycle 1

Result File :

Sequence File : D:\200905019-.seq

& 8 B ] A
= g 5 8 g
s
E
]
&
&
| ﬂ ,P'\
B )" \ruwv_Jk________ .‘I \__, o ’/ \\\ B
:|\H|‘\|\:'W\\\‘3\‘||f5\\||f!\gl\\l‘|!1|\i\\T|\\:lj|\\
) 5 10 15 20 25 30 35 40 45 50

Time [min]

Peak Component Time  Area Height Area BL Et0,C Me

# Name  [min] [uV*sec]  [uV] (%] OHC 4m‘(Me

HPLC REPORT )ﬁ,c

18.920 236793.83 9947.20 34.686 BE
20.363 4619.84 12463 0677 EB
25546 676179 211.74 0.990 BB
30.174 433667.75 11104.07 63.524 BB
36.743 844.33 32.97 0.124 BB

A WN =

682687.53 21420.61
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HPLC REPORT

Data File:MAQ-AM9-12-3+-.che
Date:2009-05-12
Operator:

_ﬂ
mV 250 T=
4

53.852

Sample Name:
Time:13:32

No. PeakNo ID.Name R Time  PeakHeight  PeakArea PerCent
1 | 25. 785 258496. 4 10208546. 6 25. 0568
2 2 29, 585 225870. 2 10227743. 7 25. 1040
3 3 53, 852 131802. 7 10335338. 8 25. 3680
4 4 95. 652 70251.8 9969930. 2 24.1712
Total 686421. 2 40741559. 3 100. 0000
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HPLC REPORT

Data File:MAQ-AM9-20-3. che

Sample Name:

Date:2009-05-12 Time:15:23
Operator:
/i ; . y
J mv 200 ‘3
180
160
1404 g
120 3
100-
801
60
40
20 2 ' &
o-—Jﬂ—A = L
0 80 80 100
s e - I Min_|
No. PeakNo ID.Name R.Time  PeakHeight PeakArea PerCent _
1 1 25, 685 211852.2 8415871. 1 48.8178
2 2 29, 585 257.3 9906. 6 0. 0575
3 3 53. 885 112928.0 8806896. 5 51,0860
4 4 96. 457 411 6671.8 0. 0387
Total 325078. 6 17239346. 0 100. 0000
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Page 1 of 1

Software Version : 6.3.1.0504 Date : 2009-5-6 14:29:06
Sample Name : AM9-23-3+- Data Acquisition Time : 2009-5-6 13:22:07
Instrument Name : NCI901 Channel A

Rack/Vial : 0/0 Operator . manager

Sample Amount : 1.000000 Dilution Factor : 1.000000

Cycle o1

Result File :

Sequence File : D:\20090506-.seq

‘ ; ] s 5 3
= ﬂ
s 800 f‘l
E = i
g B ‘-'
g so—= |
g = \
400 = rl
s ‘\ \ N\ N
Eg—_)'» 4 LAALJ I\,,\_,«ﬁ)/\_—_,_ﬂk._;_;_} \},_4 —_— \\y R _Jj \\‘_____
ﬁ(llj\t\lg\\‘Ii\\“-l!i\\ll‘HT'“‘\IH_FM[HIIMZ\
5 10 15 20 25 30 35 40 45
Time [min]
HPLC REPORT
Peak Component Time Area Height Area BL ) CO,Et
# Name [min]  [uV*sec] [uVv] [%] Etongc
1 25.805 5123269.04 164513.80 12.756 BV N4
2 26.701 5846320.01 135057.46 14.557 VB 40
3 28.193  28535.96 907.51 0.071 BB
4 29.875 28659.58 864.23 0.071 BB
5 31.806 152424.51 425491 0.380 BV
6 33.964 1.45e+07 213353.51 35.992 VB
7 37.678 3440.44 101.27 0.009 BB
8 40.610 87288.51 1086.35 0.217 BV
9 41.926 1.44e+07 194177.11 35.939 VB
10 46.466 3210.99 99.18 0.008 BB

4.02e+07 714415.33 1e+02
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Page 1 of 1

Software Version : 6.3.1.0504 Date : 2009-5-6 15:44:08
Sample Name : AM9-21-3 Data Acquisition Time : 2009-5-6 14:49:37
Instrument Name : NCI901 Channel A

Rack/Vial : 0/0 Operator : manager

Sample Amount : 1.000000 Dilution Factor : 1.000000

Cycle 1

Result File :

Sequence File : D:\20090506-.seq

—24.74
26.29
33.95

-39.62

BUDE
s 3 )
E s00—]
I
g —
« 400% [\\
= | i
= \ i | \
20— n | \ | \
— ,”4,)[ JLJ-J A\ A~ A A ,,—,J x;__,giff ,_‘77_] \\7._
HH‘HFI|\HM\Y l}!III|I\HM\H;’!l“lll\\\\‘l[ll
5 10 15 20 25 30 3‘5 40 45
Time [min]
Eoe 9
HPLC REPORT ) P
EtO,C
Peak Component Time Area Height Area BL DHERS
# Name [min] [uV*sec] [uV] [%] \__/
40

24.743 1.13e+07 265960.38 24.228 "BV
26.288 179473.47 781065 0.384 *VB
33.947 158615.36  4014.12 0.340 BB
39.616 3.51e+07 359314.89 75.048 *BB

HWN -

4.67e+07 637100.04 1e+02
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HPLC REPORT

Data File:MAQ-AM-8-94-3+-. che
Date:2009-04-28

Operator:

Sample name:
Time :08:24

3518

LI

35. 152

No. PeakNo 1D. Name ~ RTime PeakHeight PeakArea PerCent
1 1 14.918 3456. 1 72353.3 8. 2675
2 2 18. 418 2468.0 71002. 5 8.1132
3 3 21. 552 408. 8. 11659. 1 1. 3322
4 4 23.518 9352.8 321252. 4 36. 7083
5 5 25. 385 129.5 3894. 8 0. 4450
6 6 32. 452 1083. 4 46768. 1 5. 3440
7 7 35. 152 5558. 1 299290. 2 34.1987
8 8 46. 552 769. 0 48929. 8 5,5910

Total 23225.7 875150. 2 100. 0000
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HPLC REPORT

Data File:MAQ-AM-8-97-3. che Sample name:

Date:2009-04-28 Time :09:32

Operator:

s m— - .

m | Eoc
351 ] i po CO,Et
30 EtO;C
251 . OHC <
204 ; 4p

0 10 20 30 40 50 60
o Min
No. PeakNo ID. Name R.Time  PeakHeight PeakArea Eeleent - - -
1 1 14. 585 18340.9 368337. 3 16. 7517
2 2 18. 018 108.3 2623. 4 0.1193
3 3 20.985 3723.5 109109. 6 4.9622
4 4 22.518 38435. 3 1502910. 7 68.3513
5 5 24, 685 412. 4 13447.4 0.6116
6 6 31.385 4192. 4 197373.9 8.9764
7 7 34. 452 126. 0 4999. 4 0.2274
Total 65338. 8 2198801. 8 100. 0000
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Page 1 of 1

Software Version : 6.3.1.0504 Date : 2009-5-25 21:46:08
Sample Name : AM-8-38-3+- Data Acquisition Time : 2009-5-25 19:06:34
Instrument Name : NCI901 Channel A
Rack/\Vial : 0/0 Operator : manager
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle 1
Result File :
Sequence File : D:\200905025- seq
.2 2
z
]
g
é‘ -
A
/\
/’ \
[\
_ SN
‘ELFHI“{HI"IHJ_}HHTI—[HI\SH“\HI!!H.‘ii\HfMWﬁﬂ'?“wHHHI!IHI|IH\I\H’
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Time [min]
o]
HPLC REPORT e
. , Eo,c 9
Peak Component Time Area Height Area BL ‘ o
# Name [min] [uV*sec] [uv] [%] Et0,¢7 s o
1 30.045 2.73e+07 419196.96 49.799 *BB o0° Ph
2 63.183 2.75e+07 171968.38 50.201 BB
9
5.48e+07 591165.34 1e+02
Br
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Page 1 of 1

Software Version : 6.3.1.0504 Date 1 2009-5-25 21:47:01
Sample Name : AM-9-38-3 Data Acquisition Time : 2009-5-25 20:29:07
Instrument Name : NCI901 Channel A
Rack/\Vial . 0/0 Operator . manager
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle 1
Result File :
Sequence File : D:\200905025-.seq
_ i s
300—] ‘,‘ I“.
§ ztm-E | \
8 - [
§ 200— | ‘\
['4 = ‘I\ ‘I
150—] ‘f‘ i\\
= | L
’—MH‘\;I:iHHHHWHH['\\\"?'?";Jl‘HHii.‘H‘FIIIi'HI.‘E\H-‘H\Hi!lzlw‘"\llla
5 10 1|5 20 25 30 35 0 40 45 50 55 6‘0 65 70 75
Time [min]
o
HPLC REPORT O)\\@—Br
Peak Component Time  Area Height  Area BL EtO,C
#  Name [min] [uV*sec] [uV] [%] e COEt
. EtO,C LaMe
1 29.845 45801.79 786.23 0.133 BB 0P Ph
2 61.782 3.45e+07 220128.59 99.867 BB
9
3.46e+07 220914.82 1e+02
Br
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