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A. General Information

'H and ">C NMR spectra were recorded on a Bruker ACF300 or DPX300 (300 MHz)
or AMX500 (500 MHz) spectrometer. Chemical shifts were reported in parts per million
(ppm), and the residual solvent peak was used as an internal reference. Multiplicity was
indicated as follows: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), dd
(doublet of doublet), br s (broad singlet). Coupling constants were reported in Hertz (Hz).
Low resolution mass spectra were obtained on a Finnigan/MAT LCQ spectrometer in
ESI mode, and a Finnigan/MAT 95XL-T mass spectrometer in FAB mode. All high
resolution mass spectra were obtained on a Finnigan/MAT 95XL-T spectrometer. Flash
chromatography separation was performed on Merck 60 (0.040 - 0.063 mm) mesh silica
gel.

The enantiomeric excesses of products were determined by chiral-phase HPLC
analysis, using a Daicel Chiralcel OD-H column (250 x 4.6 mm), or Chiralpak AD-H
column, or A column (250 x 4.6 mm).

Chemicals and solvents were purchased from commercial suppliers and used as
received. QD-1,' QD-2? and QD-3° were prepared according to the literature procedure,
but using quinidine as the starting material. All the a-substituted cyclic B-ketoesters®
and nitroolefins® were prepared according to the literature procedures.

The absolute configuration of 3b was assigned by comparing its specific rotation and
HPLC data with those of the known compound reported in the literature®’ (page S6), and

configurations of other Michael adducts were assigned by analogy.’
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B. Preparation of cinchona alkaloid-derived catalysts

General procedure for the preparation of catalysts
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R = 4-CH,Ph-

R = 3,5-CF4Ph-

R = 4-FPh-

R = 2-OH-3,5-CIPh-

9-Amino-9-deoxyepiquinidine was prepared from quinidine following the literature

1
procedure.

Preparation of QD-4

To a solution of 9-amino-9-deoxyepiquinidine (1.0 g, 3.09 mmol) in anhydrous

dichloromethane (15 mL) at 0 °C was added triethylamine (1.3 mL, 9.27 mmol) under

nitrogen atmosphere, followed by TsCl (0.62 g, 3.25 mmol). The reaction mixture was

then stirred overnight at room temperature, and the solvent was removed in vacuo. The

residue was purified by column chromatography to afford QD-4 as a light yellow powder

(1.2 g, 81%).

QD-4: a light yellow powder; [a]*p = + 58.7 (¢ 0.95, CHCl3); 'H NMR (500 MHz,

CD;OD) & 8.47 (d, J = 4.4 Hz, 1H), 7.83 (d, J = 8.8 Hz, 1H), 7.47 (d, J = 4.4 Hz, 1H),

7.36 (m, 3H), 7.23 (s, 1H), 6.99 (d, J = 7.5 Hz, 2H), 5.77 (m, 1H), 5.02 (d, J = 10.7 Hz,

1H), 4.84 (m, 2H), 3.94 (s, 3H), 2.96 (m, 3H), 2.84 (m, 1H), 2.54 (m, 1H), 2.29 (s, 3H),

2.25 (br, 1H), 1.09 (m, 3H), 0.95 (m, 1H), 0.85 (m, 1H); *C NMR (125 MHz, CD;0D) §

S3



158.3, 146.7, 145.5, 143.4, 143.3, 140.6, 136.5, 130.0, 128.8, 128.6, 127.1, 122.3, 120.3,
113.6, 100.4, 60.6, 54.9, 51.9, 48.5, 45.9, 38.2, 27.3, 25.8, 24.2, 19.9; HRMS (ESI) m/z

caled for Co7H3 N305S [M+H]" 478.2164, found: 478.2141.

QD-5: a white powder (86% yield); [a]*’p =+ 89.2 (¢ 0.61, CHCl3); "H NMR (500 MHz,
CD;0D) & 8.39 (d, J = 5.1 Hz, 1H), 7.64-7.78 (m, 4H), 7.36 (d, J = 5.1 Hz, 1H), 7.30 (m,
2H), 5.83 (m, 1H), 5.12-5.17 (m, 3H), 3.93 (s, 3H), 3.88 (m, 1H), 3.35 (m, 1H), 3.05—
3.10 (m, 3H), 2.45 (m, 1H), 1.66 (br, 3H), 1.03 (m, 1H); °C NMR (125 MHz, CD;0D) &
160.6, 148.0, 147.0, 146.0, 144.7, 140.7, 132.6, 132.4, 131.4, 129.4, 127.9, 125.6, 124.9,
123.9, 122.8, 121.2, 115.9, 101.6, 62.1, 56.2, 53.9, 49.9, 47.1, 38.9, 28.4, 26.2, 25.4;

HRMS (IT-TOF) m/z caled for CosH27N303SFg [M+H]" 600.1756, found: 600.1407.

QD-6: a white powder (89% yield); [a]*p =+ 92.3 (¢ 0.69, CHCl3); '"H NMR (500 MHz,
CD;0D) & 8.47 (s, 1H), 7.85 (d, J = 8.8 Hz, 1H), 7.31-7.47 (m, 5H), 6.85-6.88 (m, 2H),
5.82 (m, 1H), 4.97-5.08 (m, 3H), 3.97 (s, 3H), 2.67-3.04 (m, 5H), 2.27 (br, 1H), 1.56 (br,
3H), 1.04 (m, 1H), 0.83 (m, 1H); *C NMR (125 MHz, CD;OD) & 167.0, 165.0, 159.8,
148.1, 146.6, 144.7, 141.9, 137.8, 131.5, 131.1, 131.0, 130.0, 123.8, 121.6, 116.5, 116.4,
116.3, 116.2, 115.1, 101.8, 79.5, 61.7, 56.3, 53.3, 49.9, 47.5, 39.6, 28.6, 27.2, 25.7,

HRMS (IT-TOF) m/z caled for C,6H2gN3O3SF [M+H]" 482.1914, found: 482.1612.

QD-7: a slightly yellow powder (76% yield); [a]*p = + 55.0 (¢ 0.32, CHCl3); '"H NMR
(300 MHz, d-DMSO) & 8.77 (d, J = 4.7 Hz, 1H), 7.99 (d, J = 9.1 Hz, 1H), 7.57-7.63 (m,

2H), 7.48 (d, J = 9.1 Hz, 1H), 7.38 (s, 1H), 7.27 (d, J = 2.6 Hz, 1H), 5.88 (m, 1H), 5.47 (d,

sS4



J=10.8 Hz, 1H), 5.11-5.17 (m, 2H), 4.14 (m, 1H), 3.99 (s, 3H), 3.42 (m, 4H), 2.71 (br,
1H), 1.74-1.99 (m, 3H), 1.48 (br, 1H), 0.79 (m, 1H); *C NMR (75 MHz, d¢-DMSO) &
158.7, 148.5, 145.2, 141.5, 139.3, 133.7, 132.4, 128.7, 128.2, 128.1, 126.5, 122.8, 121.4,
117.0, 112.0, 102.8, 80.2, 60.7, 56.6, 49.8, 49.3, 46.2, 37.1, 27.4, 24.8, 23.8; HRMS (IT-

TOF) m/z caled for CogHa7N304Cly [M+H]" 548.1178, found: 548.0946.

C. Representative Procedure

General procedure for Micheal Addition of B-keto esters to aryl nitroolefins

(6]

X X NO D-4 (10 mol %
Z - CH,Cl,, -40 °C, 42 h

To a solution of aryl nitroolefin (0.055 mmol) and catalyst QD-4 (0.005 mmol) in
dichloromethane (0.15 mL) was added a-substituted cyclic B-ketoesters (0.05 mmol) at -
40 °C. The reaction mixture was kept stirring at that temperature for the time specified.
The mixture was then filtered through a short pad of silica gel, and the filtrate was

concentrated in vacuo. Purification of the residue by flash chromatography afforded the

desired Michael adduct.
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D. Analvtical Data and HPLC Chromatogram of Michael Adducts

Methyl 2.3-dihydro-2-(2-nitro-1-phenylethyl)-1-oxo0-1H-indene-2-carboxylate 3a

O
! COOMe
‘//H N02

Ph
3a

A yellow oil; diastereomeric ratio: 5.1 to 1, and the diastereomers could not be separated;
the characterization data were in agreement with the literature value;’ the ee value of the
major isomer was 92%, tg (major) = 23.4 min, 112.7 min, tg (minor) = 26.5 min, 62.4 min

(Chiralcel OD-H, A =210 nm, 20% iPrOH/hexanes, flow rate = 0.5 mL/min).

Chr
LJ-74-2-1[0D] C:\LabSoluti ) Chroma ogrAm
uv - LJ-55={OD-H) C-\LabSolutions Data' project2\L1-59=1{0D-H) Jed
V000000

. I
T~ IDetAChl |

|
It oy |
3 p 2 : o} 1 _
T
0

— I IDetACHI

1 DetAChl/210nm
1 DerAChl/ 210mm

Detector A Chl 210nm
Peak# g,

™ Ret, T PeakTable
il 3 Detector A Chil 210um ) )
H 3 PealE Ret. T Height Area %
3] 1] Z 218980] 1.136]
1 1 2 122, TS8101 9% 864
Toml L Total 977081] 100.000]
Racemic 3a Enantiomeric enriched 3a

Methyl 1-(2-nitro-1-phenylethyl)-2-oxocyclopentanecarboxylate 3b

0
| COOMe
/~7""NO,
H

Ph
3b

A colorless oil; the diastereomeric ratio was greater than 50 to 1, and the major

diastereomer was obtained in pure form; [a]25D = -33.6 (¢ 0.79, CHCly), (lit6: [a]25D

+36.5 (c, 0.84, CHCly)). "H NMR (500 MHz, CDCl3) & 7.20-7.34 (m, 5H), 5.18 (dd, J
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13.8 Hz, 3.8 Hz, 1H), 5.03 (dd, J = 13.8 Hz, 10.7 Hz, 1H), 4.09 (dd, J=10.8 Hz, 3.8 Hz,
1H), 3.78 (s, 3H), 2.32-2.42 (m, 2H), 1.85-2.07 (m, 4H). The 'H NMR data were in
agreement with the literature values;’ The ee value of the major isomer was 90%
(catalyzed by QD-4) and 91% (catalyzed by QD-6), tr (major) = 9.9 min, 14.0 min
(Chiralcel OD-H, A = 220 nm, 20% iPrOH/hexanes, flow rate = 1.0 mL/min). For the
minor diastereomers, tg (minor) = 8.5 min, 12.5 min. (literature®: ty (major) = 11.0 min,
17.0 min, tg (minor) = 9.3 min, 13.0 min (Chiralcel OD-H, A = 220 nm, 20%

iPrOH/hexanes, flow rate = 1.0 mL/min)).

Racemic 3b Enantiomeric enriched 3b,
(catalyzed by QD-4)

Ethyl 1-(2-nitro-1-phenylethyl)-2-oxocyclopentanecarboxylate 3¢

0
| COOEt
/>~ "NO,
H

Ph
3c

A colorless oil; diastereomeric ratio was greater than 50 to 1, and the major diastereomer
was obtained in pure form; '"H NMR (500 MHz, CDCls) & 7.25 — 7.30 (m, 5H), 5.17 (dd,

J =13.25, 3.8 Hz, 1H), 5.01 (dd, J = 13.25, 3.8 Hz, 1H), 4.21 (m, 2H), 4.07 (dd, J =
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11.35, 3.8 Hz, 1H), 2.36 (m, 2H), 2.01 (m, 2H), 1.85 (m, 1H), 1.27 (t, J = 7.6, 3H); "°C
NMR (125 MHz, CDCl3) 6 212.3, 169.3, 135.4, 129.3, 128.8, 128.3, 76.5, 62.5, 62.2,
46.2, 37.9, 31.3, 19.3, 14.0; HRMS (ESI) m/z caled for C;sH;oNOs [M+Na]" 328.1161,
found 328.1056; the ee value of the major isomer was 90%, tg (major) = 8.0 min, 10.6
min, tg (minor) = 6.9 min, 9.9 min (Chiralcel OD-H, A = 220 nm, 20% iPrOH/hexanes,

flow rate = 1.0 mL/min).

..................

min

Racemic 3¢ Enantiomeric enriched 3¢,
(catalyzed by QD-6)

Methyl 4-bromo-2.3-dihydro-2-(2-nitro-1-phenylethyl)-1-o0xo-1H-indene-2-carboxylate 4a

A light yellow oil; diastereomeric ratio: 4.1 to 1, and the diastereomers could not be
separated; 'H NMR (500 MHz, CDCl;) the major isomer: & 7.65 — 7.43 (m, 3H), 7.28 -
7.15 (m, SH), 5.42 — 5.16 (m, 2H), 4.26 (dd, J = 10.7 Hz, 3.8 Hz, 1H), 3.78 (s, 3H), 3.65

(d, J=17.7 Hz, 1H), 3.22 (d, J = 17.7 Hz, 1H); the minor isomer: 6 7.65 — 7.43 (m, 3H),
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7.28 -7.15 (m, 5H), 5.25 — 5.09 (m, 2H), 4.48 (dd, J = 10.7 Hz, 3.8 Hz, 1H), 3.73 (s, 3H),
3.47 (d, J = 17.7 Hz, 1H), 3.17 (d, J = 17.7 Hz, 1H); °C NMR (75 MHz, CDCl;) &
200.91, 198.61, 169.38, 153.90, 153.73, 135.34, 134.99, 134.52, 132.83, 131.78, 131.46,
131.31, 129.42, 128.96, 128.92, 128.80, 128.50, 128.45, 126.26, 125.82, 125.52, 76.63,
62.92, 61.70, 53.35, 52.87, 47.43, 46.92, 36.22, 34.65; HRMS (ESI) m/z calcd for
C19H16sBrNOs [M+Na]+ 440.0110, found 440.0103; the ee value of the major isomer was
92%, tr (major) = 20.4 min and 141.3 min, tg (minor) = 29.2 min, 51.2 min (Chiralcel

OD-H, A =210 nm, 30% iPrOH/hexanes, flow rate = 0.5 mL/min).

||||||||||||||

Chromatogram
LI-102-1 [OD-H] €2\ LabSohstions\ Data'project2\ LI-102-1 [OD-H] led
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3 £986) 1 19.557 13292972 301354 4.230 27,981
| 5044 [ 2] 140.908] 301681940 TT8647] 95,760 72,019
Tota] 100.000 | [ Tota] 1 314974912] 1077001 | 100,000 | 100,000

Racemic 4a

Enantiomeric enriched 4a

Methyl 2.3-dihydro-6-methoxy-2-(2-nitro-1-phenylethyl)-1-oxo0-1H-indene-2-carboxylate 4b
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A colorless oil; diastereomeric ratio: 3.3 to 1, and the diastereomers could not be
separated; 'H NMR (500 MHz, CDCls): the major isomer, & 7.29 — 7.10 (m, 8H), 5.46 —
5.42 (m, 1H), 5.22 - 5.17 (m, 1H), 4.27 — 4.24 (m, 1H), 3.82 (s, 3H), 3.76 (s, 3H), 3.58 (d,
J=17.0 Hz, 1H), 3.16 (d, J = 17.7 Hz, 1H); the minor isomer, & 7.63 — 7.47 (m, 3H),
7.30 -7.10 (m, 5H), 5.31 — 5.06 (m, 2H), 4.51 — 4.48 (m, 1H), 3.86 (s, 3H), 3.73 (s, 3H),
3.42 (d, J = 17.0 Hz, 1H), 3.10 (d, J = 17.7 Hz, 1H); °C NMR (125 MHz, CDCl;) &
201.97, 199.82, 171.29, 169.96, 159.82, 145.44, 145.35, 139.06, 137.38, 135.80, 135.24,
134.82, 132.14, 129.41, 129.14, 129.06, 129.00, 128.84, 128.65, 128.33, 126.80, 125.48,
125.30, 106.03, 105.37, 76.92, 63.59, 62.51, 55.63, 53.21, 47.61, 47.12, 35.95, 34.50; (75
MHz, CDCl3) HRMS (ESI) m/z caled for CyH;9NOg [M+Na]" 392.1110, found 392.1101;
the ee value of the major isomer was 90%, tg (major) = 49.3 min and 52.1 min, tg (minor)
= 64.7 min, 82.5 min (Chiralcel AD-H, A = 210 nm, 5% iPrOH/hexanes, flow rate = 0.5

mL/min).

Chromasogram
L1 102-2-2[AD-H] - LabSolutions Datw project 3 L1-102-22[ AD-H] Jed

SO0000
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Racemic 4b Enantiomeric enriched 4
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Methyl 2.3-dihydro-5-methoxy-2-(2-nitro-1-phenylethyl)-1-oxo0-1H-indene-2-carboxylate 4¢

A colorless oil; diastereomeric ratio: 3.3 to 1, and the diastereomers could not be

separated; "H NMR (500 MHz, CDCl;): the major isomer, & 7.64 (d, J = 8.9 Hz, 1H),

7.28 — 7.18 (m, 5H), 6.91 — 6.62 (m, 2H), 5.50 — 5.47 (m, 1H), 5.24 — 5.20 (m, 1H), 4.23

— 420 (m, 1H), 3.89 (s, 3H), 3.77 (s, 3H), 3.60 (d, J = 17.7 Hz, 1H), 3.16 (d, J = 17.5 Hz,

1H); the minor isomer, & 7.72 (d, J = 9.5 Hz, 1H), 7.28 — 7.15 (m, 5H), 6.91 -6.62 (m,

2H), 5.20 — 5.07 (m, 2H), 4.51 — 4.49 (m, 1H), 3.84 (s, 3H), 3.72 (s, 3H), 3.42 (d, J =

17.5 Hz, 1H), 3.11 (d, J = 17.5 Hz, 1H); *C NMR (75 MHz, CDCl3) § 197.71, 170.07,

166.19, 155.54, 135.95, 129.39, 129.01, 128.80, 128.61, 128.24, 126.97, 126.55, 126.24,

116.19, 109.18, 109.07, 77.19, 63.00, 55.72, 53.15, 47.43, 47.23, 36.35, 35.18; HRMS

(ESI) m/z calcd for C,0H;oNOg [M+Na]" 392.1110, found 392.1115; the ee value of the

major isomer was 95%, tg (major) = 91.8 min and 147.3 min, tg (minor) = 96.2 min,

183.5 min (Chiralcel AD-H, A =210 nm, 1.5% iPrOH/hexanes, flow rate = 1.0 mL/min).

Chrematogrant
LJ-94-3R-9[ AD-H] C\LabSolutions\Dnta project2LI-54-3R-9] AD-H] led

" Chromatograny
4= LI-102-3]AD-H] € LabSolutions Data'project2\ LI-102-3[AD-H] led

1Det.A Chl

uuuuuu

I - {
4
.<.;.\..} _________ r 1DerA Chil ’
0 1 150 200 o —
min e
1 DetA Chl/ 2100 o 50 150
PeakTabl I Det.AChl/ 2100mm
Detector A Chl 210um
[ Peakd [ Ret. Teme [ Aren | Heght | Asea®s | Height® | BeakTat
1] 91.756 108511 1.205] 28.267) Detector A Chl 210nm
2 96.181 137721 9,131 33,877 [(Peak# | Ret Tume | Aren | Heght |  Area®s | Height®
= 147295 65139 1.299 16.969 1] 87,060 286926 19055 97.266 9501
4 183,524 3501 365] 18 887} 2 135828 TI07EL 16 2734 151
Tatal 383872 100.000) 100,000 -[_u_l_“% 1 om0 100.000]  100.000

Enantiomeric enriched 4¢

Racemic 4¢ S11



Methyl 2.3-dihydro-6-methyl-2-(2-nitro-1-phenylethyl)-1-oxo-1H-indene-2-carboxylate 4d

A colorless oil; diastereomeric ratio: 5.9 to 1, and the diastereomers could not be
separated; 'H NMR (500 MHz, CDCls): the major isomer, 6 7.50 — 7.14 (m, 8H), 5.49 —
5.44 (m, 1H), 5.27 - 5.18 (m, 1H), 4.26 —4.21 (m, 1H), 3.77 (s, 3H), 3.62 (d, J = 17.4 Hz,
1H), 3.19 (d, J = 17.4 Hz, 1H), 2.40 (s, 3H); the minor isomer, & 7.58 — 7.14 (m, 8H),
5.23 - 5.06 (m, 2H), 4.54 — 4.26 (m, 1H), 3.73 (s, 3H), 3.45 (d, J=10.5 Hz, 1H), 3.13 (d,
J =10.5 Hz, 1H), 2.42 (s, 3H); >C NMR (75 MHz, CDCl3) & 199.82, 171.24, 169.92,
149.80, 149.74, 138.08, 138.03, 137.12, 137.00, 135.80, 134.82, 134.11, 129.00, 128.94,
128.75, 128.57, 128.20, 125.68, 124.99, 124.25, 76.87, 63.07, 62.01, 53.09, 47.46, 47.06,
36.14, 34.82, 20.93; HRMS (ESI) m/z calcd for C,0H;oNOs [M+Na]" 376.1161, found
376.1170; the ee value of the major isomer was 93%, tg (major) = 38.8 min and 44.6 min,
tr (minor) = 41.5 min, 57.3 min (Chiralcel IA, A = 210 nm, 2% iPrOH/hexanes, flow rate

= 0.5 mL/min).

-
LJ-34-4R-6[LA] C:\Lab! project LI-04-4R-6{IA ] led

Racemic 4d

Enantiomeric enriched 4d
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Methyl 2-(1-(2-chlorophenyl)-2-nitroethyl)-2.3-dihydro-1-oxo-1H-indene-2-carboxylate 4e

A colorless oil; diastereomeric ratio: 2.4 to 1, and the diastereomers could not be
separated, 'H NMR (300 MHz, CDCls): the major isomer, & 7.82 — 7.18 (m, 8H), 5.76 —
5.70 (m, 1H), 5.42 — 5.34 (m, 1H), 4.62 — 4.57 (m, 1H), 3.72 (s, 3H), 3.53 (d, J = 17.4 Hz,
1H), 3.14 (d, J = 17.4 Hz, 1H); the minor isomer, & 7.77 — 6.90 (m, 8H), 5.35 — 5.22 (m,
3H), 3.73 (s, 3H), 3.45 (d, J = 17.8 Hz, 1H), 3.13 (d, J = 17.8 Hz, 1H); °C NMR (75
MHz, CDCls) 6 200.07, 171.49, 169.93, 152.53, 152.45, 136.13, 135.73, 135.38, 133.50,
132.82, 130.21, 130.10, 129.45, 129.31, 128.89, 128.32, 128.20, 127.94, 127.77, 127.06,
126.24, 125.98, 125.46, 124.30, 76.65, 62.81, 61.17, 53.25, 53.05, 41.89, 36.62, 36.48;
HRMS (ESI) m/z caled for C1oH;sNOsCl [M+Na]" 396.0615, found 396.0622; the ee
value of the major isomer was 93%, tg (major) = 16.2 min and 17.1 min, tg (minor) =
24.1 min, 28.7 min (Chiralcel AD-H, A = 210 nm, 5% iPrOH/hexanes, flow rate = 1.0

mL/min).

ta'project2\L1-108-1R[AD-H] Jod

3000004

e e 1DerA

1 DetAChl/210mum

Detector A Chl 210nm
[ Peak# | Ret Time
1622

25,733 4656742
Total 134167210

Racemic 4e 513 Enantiomeric enriched 4e



Methyl 2.3-dihydro-2-(2-nitro-1-p-tolylethyl)-1-oxo0-1H-indene-2-carboxylate 4f

A colorless oil; diastereomeric ratio: 7.1 to 1, and the diastereomers could not be
separated; '"H NMR (300 MHz, CDCls): the major isomer, & 7.70 — 7.01 (m, 8H), 5.44 —
5.38 (m, 1H), 5.21 — 5.13 (m, 1H), 4.18 —4.13 (m, 1H), 3.73 (s, 3H), 3.63 (d, J = 17.8 Hz,
1H), 3.20 (d, J = 17.8 Hz, 1H), 2.24 (s, 3H); the minor isomer, & 7.78 — 6.92 (m, 8H),
5.20 - 5.00 (m, 2H), 4.47 — 4.42 (m, 1H), 3.69 (s, 3H), 3.48 (d, J=17.7 Hz, 1H), 3.16 (d,
J=17.7 Hz, 1H), 2.19 (s, 3H); >C NMR (75 MHz, CDCl3) & 199.83, 171.15, 169.80,
152.43, 152.36, 138.00, 135.75, 135.60, 133.98, 132.61, 131.57, 129.47, 129.30, 128.83,
128.75, 127.95, 127.90, 126.03, 125.16, 124.38, 77.19, 62.85, 61.82, 53.11, 47.16, 46.76,
36.45, 35.21, 20.89; HRMS (ESI) m/z calcd for CyHoNOs [M+Na]™ 376.1161, found
376.1165; the ee value of the major isomer was 93%, tg (major) = 11.6 min and 52.2 min,
tg (minor) = 12.5 min, 30.0 min (Chiralcel OD-H, A =210 nm, 15% iPrOH/hexanes, flow

rate = 1.0 mL/min).
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Chromatogman

Chromatogram LI 108-3[0D-H] C\LabSolutions Data'project2\LI-108-3[0D-H] led
LJ-108-3R=2[0D-H] ' LabSolurions Data'project2 LI-108-3R- 2 OD-H] led uV

W
140

g S00000

1000000 ;
I 25
250000
0000
0 —
o . AN L | 1Der.A Ch1 1Det. A Chl
10 0 T o 10 20 30 10 50

I Det.AChl/ Z10mn

Peak Table
Detector A Chl 210mm

Peak# | Ret Tune Area_ | Heglt | Amea®s | Heght® |
1] 11,545 3527489 131894 3723] 16.551 |
2] D618 91233435] 665016] 96.277] 53.449]
Total 94760034] 796910] 100.000] 100.000|

Racemic 4f Enantiomeric enriched 4f

Methyl 2-(1-(4-bromophenyl)-2-nitroethyl)-2.3-dihydro-1-oxo-1H-indene-2-carboxylate 4g

A light yellow oil; diastereomeric ratio: 3.5 to 1, and the diastereomers could not be
separated; 'H NMR (300 MHz, CDCls): the major isomer, § 7.70 — 7.14 (m, 8H), 5.42 —
5.36 (m, 1H), 5.18 — 5.10 (m, 1H), 4.22 — 4.17 (m, 1H), 3.72 (s, 3H), 3.63 (d, J = 17.4 Hz,
1H), 3.15 (d, J = 17.4 Hz, 1H); the minor isomer, & 7.80 — 7.01 (m, 8H), 5.19 — 5.01 (m,
2H), 4.47 — 4.43 (m, 1H), 3.69 (s, 3H), 3.49 (d, J = 17.1 Hz, 1H), 3.11 (d, J =17.1 Hz,
1H); “C NMR (75 MHz, CDCls) & 199.56, 170.92, 169.72, 152.15, 152.07, 135.98,
135.92, 134.70, 133.86, 132.68, 131.95, 131.81, 130.73, 130.58, 130.30, 128.18, 126.11,
126.05, 125.26, 124.47, 122.49, 76.80, 62.46, 61.43, 53.25, 46.90, 46.41, 36.48, 35.11;
HRMS (ESI) m/z calcd for C;9H;sNOsBr [M+Na]+ 440.0110, found 440.0095; the ee
value of the major isomer was 93%, tg (major) = 17.7 min and 129.6 min, tg (minor) =
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24.1 min, 64.8 min (Chiralcel OD-H, A = 210 nm, 15% iPrOH/hexanes, flow rate = 1.0

Chroma togram
LJ-108-4R[OD-H] C:\LabSalutions Daty'project2 LI- 1 08-4R[OD-H] led Chromatogram
\ _ LJ-108=4[OT-H] C;\LabSclustions Data' project\LI-1 08=-4[0D-H] led
SO0000 E W 0000
| MO0
250000+ = 200000
| |
| 100000+
I I
L E— — . I IDetACHI ol L
B T e —e,- e [~ 1Det.A Cll
0 100 1 A ] — 1 |
i L L] 100 1
1 DetAChl/210mn
1 Det.AChI/ 210um
PeakTable
Detector A Chl 210nm
Peal# | Rt Time Fieight Area % Fleight %% PeskTable
1 17.713 156495 21,2858 38494 Diesector A Chl 2 10nm
4.0 524315 41,232 |_Peaks | Ret Time | Area 1 Height Aren® |  Height® |
3 64.814 3. 152351 14.576 1 17.877 3STRRIE 20T 3433 19.687
4 129.625 25029497] 72455 5698 I HI 123,743 100530859 351922 56,567 80,313
T 116147874 1271618 100,000 [ Tota] 104104397 351029 100,000 100.000]
Racemic 4 ; ; ;
acemic 4g Enantiomeric enriched 4¢g

Methyl 2-(1-(3-bromophenyl)-2-nitroethyl)-2.3-dihydro-1-oxo-1H-indene-2-carboxylate 4h

A light yellow oil; diastereomeric ratio: 4.4 to 1, and the diastereomers could not be
separated, 'H NMR (300 MHz, CDCls): the major isomer, & 7.71 — 7.00 (m, 8H), 5.47 —
5.41 (m, 1H), 5.21 — 5.12 (m, 1H), 4.16 —4.11 (m, 1H), 3.73 (s, 3H), 3.63 (d, J = 17.8 Hz,
1H), 3.14 (d, J = 17.8 Hz, 1H); the minor isomer, & 7.79 — 6.98 (m, 8H), 5.10 — 5.01 (m,
2H), 4.47 — 4.42 (m, 1H), 3.70 (s, 3H), 3.50 (d, J = 17.1 Hz, 1H), 3.11 (d, J = 17.1 Hz,
1H); *C NMR (75 MHz, CDCls) & 201.63, 199.65, 170.87, 169.75, 152.20, 152.14,

138.23, 136.05, 135.95, 133.85, 132.26, 132.01, 131.54, 130.35, 130.14, 128.22, 127.88,
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127.39, 126.13, 125.31, 124.52, 122.86, 122.64, 76.53, 62.47, 61.57, 53.31, 46.98, 46.66,
36.48, 35.39; HRMS (ESI) m/z caled for CoH;sNOsBr [M+Na]" 440.0110, found
440.0092; the ee value of the major isomer was 95%, tg (major) = 15.3 min and 67.4 min,
tr (minor) = 17.8 min, 40.0 min (Chiralcel OD-H, A =210 nm, 15% iPrOH/hexanes, flow

rate = 1.0 mL/min).

w . . . Clromatogram
| 3 LJ-108-5-0D-H C:'LabSolutions\Data\project2'\LJ-108-5-0D-H led

o - A — - - — ~— ] 1Det AChl

PeakTable
Detector A Chl 210nm
Peakil Ret, Tune Area Heiglut Area %% Height %5
1 15.620 2I75356) S2E60] 2,640 10,671
2 67.901 83901045 142489 97.360 £9.329
Tom 86176400 195349 100.000 100,000
Racemic 4h Enantiomeric enriched 4h

Methyl 2.3-dihydro-2-(1-(4-methoxyphenyl)-2-nitroethyl)-1-oxo-1H-indene-2-carboxylate 4i

A colorless oil; diastereomeric ratio: 4.6 to 1, and the diastereomers could not be
separated; 'H NMR (300 MHz, CDCls): the major isomer, & 7.69 — 7.15 (m, 6H), 6.75 (d,
J=8.7Hz, 2H ), 5.39 — 5.34 (m, 1H), 5.18 — 5.10 (m, 1H), 4.20 — 4.15 (m, 1H), 3.74 (s,
3H), 3.72 (s, 3H), 3.63 (d, J=17.7 Hz, 1H), 3.20 (d, J = 17.8 Hz, 1H); the minor isomer,
0 7.77 —7.04 (m, 6H), 6.65 (d, J=8.7 Hz, 2H ), 5.20 — 4.99 (m, 2H), 4.44 — 4.39 (m, 1H),

3.69 (s, 3H), 3.68 (s, 3H), 3.47 (d, J = 17.4 Hz, 1H), 3.16 (d, J = 17.4 Hz, 1H); °C NMR
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(75 MHz, CDCl3) & 202.10, 199.86, 171.21, 169.85, 159.28, 152.40, 152.33, 136.12,
135.75, 135.65, 134.02, 130.12, 130.03, 127.98, 127.91, 127.42, 126.43, 126.05, 126.02,
125.14, 124.36, 114.13, 113.97, 77.14, 62.95, 61.83, 55.08, 55.03, 53.11, 46.85, 46.37,
36.54, 35.07; HRMS (ESI) m/z calcd for CoHoNOg [M+Na]" 392.1110, found 392.1099;
the ee value of the major isomer was 96%, tg (major) = 30.5 min and 31.9 min, tg (minor)

= 27.7 min, 29.2 min (Chiralcel AD-H, A = 210 nm, 6% iPrOH/hexanes, flow rate = 1.0

Chromstogram
LJ-108-6R-4[AD-H] C:\LabSolutions' Data'project2 L J-108-6R-S[AD-H] led
WV 00000+ Cheomatogram
LJ-122-3-2[AD-H] C:\LabSolutions Data project2\LJ-122-3-2[AD-H] Jed
uVv
200000
SOO0
{ OO0
04
........................ 1Det.A Chl )
10 I Viall
min 0 i TRATIILAIIN TN [™ 1Der.A Chl
I Det.AChl/210nm o T T L
Det.A Ct 10y
Detector A Chl 210um
[ Peak¥ | RewT
1 Detector A Chl 210un 1
2| aeasi] 26206808] 612299 51638 s1068] [ Peak# | Ret Tume Y Fleight *
3 1] 3123 76| 3901
= 2! SNEE 97,924 96,099
Total Total 100000 1000
Racemic 4i Enantiomeric enriched 4i

Methyl 2-(1-(4-fluorophenyl)-2-nitroethyl)-2.3-dihydro-1-oxo-1H-indene-2-carboxylate 4j

A light yellow oil; diastereomeric ratio: 3.5 to 1, and the diastereomers could not be
separated; 'H NMR (300 MHz, CDCls): the major isomer, 6 7.68 — 6.88 (m, 8H), 5.41 —

5.35 (m, 1H), 5.18 — 5.09 (m, 1H), 4.27 — 4.22 (m, 1H), 3.73 (s, 3H), 3.63 (d, J = 17.8 Hz,
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1H), 3.17 (d, J = 17.8 Hz, 1H); the minor isomer, & 7.78 — 6.80 (m, 8H), 5.21 — 5.02 (m,
2H), 4.49 — 4.44 (m, 1H), 3.70 (s, 3H), 3.49 (d, J = 17.4 Hz, 1H), 3.11 (d, J = 17.4 Hz,
1H); °C NMR (75 MHz, CDCl3) & 201.92, 199.76, 171.09, 169.84, 164.05, 160.76,
152.28, 135.96, 135.90, 135.45, 133.97, 131.34, 131.29, 130.85, 130.74, 130.62, 128.17,
126.07, 125.23, 124.47, 115.92, 115.79, 115.54, 115.51, 76.74, 62.68, 61.59, 53.27, 46.80,
46.25, 36.59, 35.01; HRMS (ESI) m/z calcd for C;9H;sNOsF [M+Na]" 380.0910, found
380.0909; the ee value of the major isomer was 94%, tg (major) = 13.5min, 94.1 min, tg
(minor) = 17.2 min, 46.1 min (Chiralcel OD-H, A = 210 nm, 15% iPrOH/hexanes, flow
rate = 1.0 mL/min).

. o _('I.Nm.-l-u ------ ' . R Chrom:a tograng
LI-112-2RIOD-H] C:\LabSalutions Data'praject2 L1 12-2R[0D-H] Jod LJ-114-8{0D-H] €\ LabSohutions Datalproject2\LI-114-8[0D-H] Jod

250000

o4 - L |- 1DetA Chl

Ls i - I iDetAChl

I Det.AChl/ Z10nm

PeakTable
Detector A Chl 210nm N .
Peak# | Ret Time Area Height Area % Height %
1 13.777] 2952658 82408] 2959 18.146]
2| 100,394 GEBAGEIE AT1714 97041 81.8%4
Total | o9790as7 454119] 100.000 100,000]

Racemic 4j
! Enantiomeric enriched 4j

Methyl 5-bromo-2.3-dihydro-2-(2-nitro-1-p-tolylethyl)-1-oxo-1H-indene-2-carboxylate 4k

4k

A light yellow oil; diastereomeric ratio: 3.3 to 1, and the diastereomers could not be

separated; 'H NMR (300 MHz, CDCls): the major isomer, 6 7.56 — 6.96 (m, 7H), 5.38 —
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5.32 (m, 1H), 5.17 = 5.09 (m, 1H), 4.22 — 4.17 (m, 1H), 3.74 (s, 3H), 3.61 (d, J = 17.8 Hz,
1H), 3.19 (d, J = 17.8 Hz, 1H), 2.25 (s, 3H); the minor isomer, & 7.63 — 6.93 (m, 7H),
5.22-5.01 (m, 2H), 4.26 — 4.38 (m, 1H), 3.70 (s, 3H), 3.42 (d, J=17.8 Hz, 1H), 3.14 (d,
J=17.8 Hz, 1H), 2.21 (s, 3H); >C NMR (75 MHz, CDCl3) ) & 201.52, 198.63, 170.92,
169.38, 153.96, 153.82, 138.23, 135.02, 132.86, 132.22, 131.74, 131.53, 131.42, 131.24,
130.13, 129.62, 129.51, 129.44, 128.82, 128.76, 127.79, 126.28, 125.82, 125.51, 77.11,
63.03, 61.79, 53.33, 47.13, 46.62, 36.22, 34.65, 20.96; HRMS (ESI) m/z calcd for
C20HsNOsBr [M+Na]" 454.0266, found 454.0271; the ee value of the major isomer was
90%, tg (major) = 15.8 min, 27.6 min, tg (minor) = 17.2 min, 19.0 min (Chiralcel AD-H,

A =210 nm, 10% iPrOH/hexanes, flow rate = 1.0 mL/min).

Clromatogram Chroma -
5-119- 10R[AL ~\LabSolstions' Data'project2 LI-119-10R[AD-H] led . I -
LJ-119-10R[AD-H] € LabSelutions Data project2 LJ-119-10R[AD-H] led L-114+1 1-2{AD-H] C- LabSolutions\Datapeoject2\LI-1 14-1 1-2[AD-H} Jod
I uv
|
500000
|
1
0
1 5000
|
{
vl : — —————— |~ IDet AChI
10 20 30 40 * ) i - - |™ IDet.A chi
1 DetAChl/ 210mm 0 5 o 15 20 2 30 3
......
et. A Chl / 210h
beakTals I Det.AChl/ 210um
Detector A Chl 210um
Peaks | Peak Tab
1 Detector A Chl 210nm
2] Peak Ret. Tune Area Height Aren®n | Height %o
&4 1 155 12097028 00236 94,913 96.936
4] 27e0s|  sossesT|  2vsal 2edl]  L4SlD] 00 996 64534 15814 S.087] 64
Total Total | 0 160%0] 100.000 100.000

Racemic 4k

Enantiomeric enriched 4k

Methyl 2.3-dihydro-5-methoxy-2-(2-nitro-1-(thiophen-2-yl)ethyl)-1-oxo-1H-indene-2-

carboxylate 41

MeO

41
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A yellow oil; diastereomeric ratio: 3.1 to 1, and the diastereomers could not be separated;
"H NMR (300 MHz, CDCls): the major isomer, 6 7.67 (d, J = 8.5 Hz, 1H), 7.18 — 7.17 (m,
1H), 6.97 — 6.85 (m, 4H), 5.44 —5.40 (m, 1H), 5.15-5.10 (m, 1H), 4.597 — 4.56 (m, 1H),
3.91 (s, 3H), 3.78 (s, 3H), 3.65 (d, J = 17.7 Hz, 1H), 3.26 (d, J = 17.7 Hz, 1H); the minor
isomer, 6 7.73 (d, J = 8.5 Hz, 1H), 7.15 — 7.13 (m, 1H), 6.96 — 6.80 (m, 4H), 5.06 —5.01
(m, 1H), 4.94 — 4.90 (m, 2H), 3.88 (s, 3H), 3.73 (s, 3H), 3.57 (d, J = 17.7 Hz, 1H), 3.24
(d, J = 17.7 Hz, 1H); >C NMR (75 MHz, CDCl;) ) & 198.63, 197.42, 170.52, 169.90,
166.26, 166.17, 155.67, 155.59, 138.09, 137.28, 128.94, 128.53, 127.85, 127.07, 127.00,
126.72, 126.62, 126.44, 125.87, 125.60, 116.32, 116.27, 109.26, 77.88, 63.03, 62.78,
55.70, 53.20, 53.17, 43.24, 42.74, 35.99, 35.74; HRMS (ESI) m/z calcd for C;sH;7NO¢S
[M+Na]" 398.0674, found 398.0682; the ee value of the major isomer was 90%, tg (major)
= 23.2 min, 40.4 min, tg (minor) = 25.4 min, 49.0 min (Chiralcel AD-H, A = 210 nm,

10% iPrOH/hexanes, flow rate = 1.0 mL/min).

Chro
LI-119-TR[AD-H] C/\LabSolution:

¥ project2\LI-119-TR[AD-H] bed hreqsstogram

Claro
LJ-124-3|AD-H] C:\LabSolutions Data'progect2 LJ- 1 24-3[AD-H].led

<<<<<<<

niin

24.108 252253
42.338] 1744876 |

] Racemic 41 . Enantiomeric enriched 41
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Methyl 2.3-dihydro-6-methyl-2-(2-nitro-1-p-tolylethyl)-1-oxo-1H-indene-2-carboxylate 4m

A colorless oil; diastereomeric ratio: 8.8 to 1, and the diastereomers could not be
separated; '"H NMR (500 MHz, CDCls): the major isomer, & 7.51 (s, 1H), 7.44 — 7.04 (m,
6H), 5.44 — 5.41 (m, 1H), 5.22 — 5.17 (m, 1H), 4.19 — 4.16 (m, 1H), 3.75 (s, 3H), 3.59 (d,
J=17.7 Hz, 1H), 3.18 (d, J = 17.7 Hz, 1H), 2.39 (s, 3H), 2.27 (s, 3H); the minor isomer,
6 7.59 (s, 1H), 7.38 — 6.96 (m, 6H), 5.20 — 5.02 (m, 2H), 4.48 — 4.45 (m, 1H), 3.71 (s,
3H), 3.44 (d, J = 17.7 Hz, 1H), 3.14 (d, J = 17.7 Hz, 1H), 2.41 (s, 3H), 2.22 (s, 3H); °C
NMR (75 MHz, CDCl;) ) & 199.91, 169.97, 149.91, 138.09, 137.99, 137.15, 137.02,
136.29, 134.16, 132.76, 129.51, 129.36, 128.90, 128.80, 126.17, 125.76, 125.05, 124.30,
77.04, 63.22, 53.40, 53.14, 47.18, 46.81, 36.11, 34.91, 21.00, 20.96; HRMS (ESI) m/z
calcd for CyHyNOs [M+Na]" 390.1317, found 390.1312; the ee value of the major
isomer was 91%, tg (major) = 16.2 min, 17.0 min, tg (minor) = 14.2 min, 18.9 min

(Chiralcel AD-H, A =210 nm, 6% iPrOH/hexanes, flow rate = 1.0 mL/min).

uuuuuuuuuuuuuuuuuuu

.: L0000
-
00000
A —r— S ] DA€
15 20 25 ol i |- IDet.A Chl
min T
Det.A Chl / 210k 10
wmin
1 Det.AChl/210nm
Ares PeakTabl
Detector A Chl 2000
[ Peak® | ReiTie | Area | Heighi |  Ara®s | Heghi®s |
i 16.287] 510869 34331 3351 1939
HI 17.072] 16854958 | 660262 | 9%.419] G307
Total | 17695557] 694494 | 100.000] 100.000|
Racemic 4m Enantiomeric enriched 4m
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Methyl 2-(1-(4-fluorophenyl)-2-nitroethyl)-2.3-dihydro-6-methyl-1-oxo0-1H-indene-2-carboxylate

4n

A colorless oil; diastereomeric ratio: 4.1 to 1, and the diastereomers could not be
separated; "H NMR (500 MHz, CDCls): the major isomer, & 7.49 (s, 1H), 7.43 (d, J = 8.5
Hz, 1H), 7.31 — 7.25 (m, 3H), 6.96 — 6.92 (m, 2H), 5.41 — 5.37 (m, 1H), 5.18 — 5.13 (m,
1H), 4.28 — 4.25 (m, 1H), 3.75 (s, 3H), 3.60 (d, J = 17.7 Hz, 1H), 3.15 (d, J = 17.7 Hz,
1H), 2.39 (s, 3H); the minor isomer, ¢ 7.58 (s, 1H), 7.38 (d, J = 8.5 Hz, 1H), 7.17 — 7.14
(m, 3H), 6.88 — 6.85 (m, 2H), 5.22 — 5.05 (m, 2H), 4.50 — 4.47 (m, 1H), 3.72 (s, 3H), 3.45
(d,J=17.7 Hz, 1H), 3.09 (d, J = 17.7 Hz, 1H), 2.41 (s, 3H); *C NMR (75 MHz, CDCl;))
0201.97,199.78, 171.23, 169.97, 164.02, 160.74, 149.72, 149.64, 138.29, 137.30, 137.25,
136.25, 134.14, 131.41, 131.36, 130.86, 130.75, 130.63, 125.74, 125.05, 124.31, 11591,
115.79, 115.62, 115.51, 77.11, 62.99, 61.87, 53.23, 46.79, 46.23, 36.24, 34.62, 20.99;
HRMS (ESI) m/z calcd for C,0H;sNOsF [M+Na]+ 394.1067, found 394.1059; the ee
value of the major isomer was 94%, tgr (major) = 41.4 min, 44.9 min, tg (minor) = 39.1
min, 42.7 min (Chiralcel IA + AD-H, A = 210 nm, 5% iPrOH/hexanes, flow rate = 1.0

mL/min).
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References

[1] B. Vakulya, S. Varga, A. Csampai, T. Soos, Org. Lett. 2005, 7, 1967.

[2] H. Li, Y. Wang, L. Tang, L. Deng, J. Am. Chem. Soc. 2004, 126, 9906.

[3] L. Deng, X. Liu, Y. Chen, S. Tian, PCT Int. Appl., 2004110609, 2004.

[4] S. Kobayashi, T. Gustafsson, Y. Shimizu, H. Kiyohara, R. Matsubara, Org. Lett.
2006, 8, 4923.

[S]  B.M. Trost, C. Miiller, J. Am. Chem. Soc. 2008, 130, 2438.

[6] H.Li, Y. Wang, L. Tang, F. Wu, X. Liu, C. Guo, B. M. Foxman, L. Deng, Angew.
Chem. Int. Ed. 2005, 44, 105.

[7] T. Okino, Y. Hoashi, T. Furukawa, X. Xu, Y. Takemoto, J. Am. Chem. Soc. 2005,

127, 119.

S24



E. NMR Spectra of Products
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DATED : Oct152008
DEPNAMT

08 : o
EXP :

NS i 100

ol : 5T He
oz H 200057 He
o H 1257630 He
o ¢ 1I67TO0NEI6 Mz
SFO2 © 500.4320005 MHr
5F03 © 1I5TT0064) MiHr
SOLVENT : cocn

*= Processing Parameters
AZFW : 0500 ppm
*=* 10 KMR Plot Parameters =

SR E ATSAT He
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= Cureet Data Parameters =
NAME 1 woiiis
EXFNO §
PROCRO  : 1
= Aequisition Parameters ™
BF : SORA300000 Mz
DATE ¢ L
DATE 4 Ot 152008
DEPRAMT
os L}
EXP
NS L]
o BRI Hr
oz 08851 He
o0 : 08E He
SFO1 1 00330885 Ml
SFO2 + 50D.A3M0MSE Nitr
SFO0 + 5001330885 MHz
SOLVENT coca
== Processing Parameters ™
AzFw 2400 ppm
== 10 NMR Plot Parameters *=
SR : 708 Hr
== Cusrent Dats Parameters ***
NAME : o015
EXPNOD H '
PROCNO @ 1
= Acquinition Parameters ™
BA T 12675TTE80 Mz
DATE ¢ e
DATE 4 Oct 15 2008
DEPNAMT
[ L
Ex®
L] s
m 1120457 He
o2 00052 Hz
o 1 12576.30 Mz
SF01 ¢ 1257709836 MHz
SFO2 + o E00.1320008 MH:
SFOO © 1267703643 MHz
‘SOLVENT oo
*= Processing Parameters ™
zrw 1500 ppm
** 10 NMR Pict Parameters
SR AT4SS Hr
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Powslene  wnle bns bogl
M g5 4 TS TA a8 Sa &8 U8 4% 45 a8 ds 45 18 18 da s o
ppem)

-305 i DMSO 13c
M 1 opmim
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ok
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0=S=0 XN
HO.
QD7
Cl Cl

__mw._l__‘ﬂl. ‘ |

LA i
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= Corment Dats Parameters =
NAME 3 ol
EXPNO ' 3
PROCNO 1

= Acquisition Parsmaters ™
BFY T 300,1300000 Mz
DATE® 054808
DATE d ¢ Oct 242008
DEPHAMT -

-] : L}
ExP z

L] H L]

] 1 125000 He
o £ S e
o i1 1524 e
SO © J00AYI2600 MHr
SFO2 £ J00A1854 MH:
SFO3 t M0AE5M MHe
SOLVENT M50

*** Processing Parameters ™
AZFN 1 @190 ppm
*** 10 NMR Plot Paramsters =

SR H 18T He
= Carment Data Parameters *
WME  : cclj2
EXPNO : L]
PROCNO  : 1

= Acquisition Parameters =
BF1 o TEABTTIN Mz
DATER - 15
DATED  :  Octl242008
DEPNAMT :

oS : Ll
Exp t P35 done
NS : ™

o t 1048 He
-] : 1200.52 He
o : WA Hr
SFO1 © TEATBIION MHz
02 300431205 MHr
0 © TEATTZSN Mz
SOLVENT : cocn

= Processing Parameters =
U 250 pom
*=* 1D NMR Plot Parameters ==
SR : 4296 Hz



1H AMXS500 §-334

*= Current Data Parameters ***
- ~ 3 -] Q= m
A ERER R =
L OB NBT YT IFT TN 1
— ey T T == hoquision Parameters
oT520
Oct 22 2008
]
]
308851 Hz
308851 He
] 308851 He
© 5001330885 Mz
: 500.1330885 MHz
: 500.1330885 MHz
coce
*** Processing Parsmetars ™
‘ AZFW 1 0.100 ppen
** 10 NMR Piot Parameters =
‘ SR - 1337 Hz
: |
‘ | b
i ] T i5el 1
- o el Noa CARCHES n
L1} a0 75 70 as 80 45 a0 a8 40 as ap 8 !ID 1.8 o os ao
(opm)
13C AMXS500 1334 13C
. b, [ = *** Current Data Parameters ***
i H i 38 8 : 33 &% e s
& H 2888 TEEE 3§ 0§ R e St 2
PROCNO 1
! *=* Acquisition Parameters "=
DATE 1 [l ¥
DATE d Ot 22 2008
DaPNAMT
oS 0
NS 122
o 13204 57 Mz
o 2000 52 He
o3 1257530 He
SFO1 L 1257700636 MHz
SFo2 5001320005 MMz
SFO3 1257703643 MHz
SOLVENT coCco
** Procassing Pamameters *
AZFW - 0.500 ppm
= 10 NMR Pict Paramatess "™
SR 162 Hz
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W 20 0 1WA 180 170 100 150 140 130 130 10 100 S0 B0 O 80 S0 40 30 2 1w 0 -0
ipomi
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== Curment Duta Parameters =
HE st
EXPHO 2
PROOND 1
= Acganiion Parsmaiers ***
DEPOFFSE  0000m00
DRPOFFS(Y) 00000000
SFO1 * 5001330885 MHz
PO 500 1330885 Mz
s 500 1330685 Mz
SOLVENT ©  coco
< Proosssig Parmasten
AZFW 0.100 ppm
I 030 He
L 10000 00 o
w 0.00 om
e 108
wow M
™ 10 NMR Piot Pasammeiors **
Mime - 15850710 sec
E Lk
ne: Ui L 48 a8 14 18 B8 60
IR TIE
== Carrer Osta Prenmaters =<
£ immmninig L i < o
HH pEREREE R bR LR LT FEZe 43 gdusd A3 k0 3
e il = e Acquisiton Parsmaian
DATE  ©  ooiaM
DATE S @ ApeZ1 2008
D3 H 1
| e : L]
o K503 He
+-3 1850.00 He
] SN e
5501 THATRO8D Mz
SFOZ © 2001316500 MHz
SFO0  : T5ATTS01 Mz
BOLVENT cocn
= Peotassing Piamstens =
AZFW 0,500 pom
1) NAR Pt Pacametors. ™
SR H <1397 Ha
|
|
al o A\
R 100 180 140 130 130 110 100 #8070 €0 80 n':o'an w
(peny
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*** Current Data Parameters =**
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== Curment Data Paramelers =
HAME o042
EXPNO 4
PROCNO 1

5FO01 500.1330855 MHz
SFO2 500 1330885 MH:
SFOR 500 1330885 MHz
SOLVENT coca

= Pracedsing Parametees ***
ATFW 0100 ppm
L8 030 He
L 10000 00 om
L 0.00 om
PC 100
wow EM
=10 NMR Fiol Pararmsters ™

*4= Cumond Dofn Parametors ***
NAME -t
BxPND 2
PROGNG 1

*** Aexasition Pammeinrs ***
a2 300 1300000 My
BF3 TEAETTI00 MHr
] 2641
SO TRATH0040 MHT
SOLVENT coa

**= 100 NMR Fiot Paramaters =
Start 231 63 ppm
o BT ppm
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0.900 ppm

** 10 NMR Piot Parameters ***
$ 0.00 Hz

SR

[}

L]
1B53.43 He
185343 Hr

3 185343 He

: 3004318534 MHz
: 3001318534 MMz
¢ 3001318534 MHz
: cocn

MENT
= Procassing Paramesers
AZFW :

ke -
'3 e
)
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ziceos —
=
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* ! BaC1 PC
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we0T2
1T 4883
1089282
152 S0
152 4543
128 1315
1387287

- TI8.IT8
1334972
132 8783

- 130 2080
1200054
129 4534
29,3058
28,8025
28 3244
24,1089
27,9400
2T FTOR

s 0

ippen)

*** Curreni Dinta Parametors =
NAME : aply
EFPND 1
PROCNO 1
= Acquisiion Pacametars **

DBPOFFS{e}  0.0000000
SFO1 © 3001315000 Mz
SFO2 © 3001306165 MHz
SFO3 ¢ 300.I3TBEH MHz
SOLVENT coca
* Processing Parameders =
AZPW £ 0100 ppm
1] 0.3 He
MAXI 10000.00 cm
L] 000 em
PG 100
Waw EM
*** 10 NMR Plot Parameters ™
ADme 14352300 sec

“+ Cument Diafs Pamsmaters ***
ia 2 gaig i=? NAME : 1141e-1
Eggggﬁaa 18 o s

] | 1
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160 02632
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tpom)
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831142
—— AT A5TH

48, 7ean

——padB1E

352081

Sk ¢ 3001315000 MHz
EFO2 © 300.13061685 MHz
SFO3 300131854 MHz
SOLVENT cocr

*** Processing Parameters **
AZFW : 0100 ppm
LB 3 020 Hz
WAX) H 10000.00 em
M : 0.00 em
PC 1.00
wow : EM

*** 10 NMR Plot Parameters =

AQ_tme 14352380 sec

*** Curent Cuts Paramesers ***
NAME - L]
EXPNO 1
PROCNO 1

NS a
PULPROG - zgpg™
SFON TEATHETIN MHz
SFO2 3001312005 Miiz
SFO3 754762853 Mz
SOLVENT coch

“* Processing Parameiers ***
AZFW : 0500 ppm
8 1.00 He
Max) 10000.00 em
M 0,00 om
PC 140
wow EM



14413

70 210 200 180 180 170 160 150 14D 133

s

i

€ 0881

ippm)

S36
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*** Clrrent Data Parameders =
NAME a2
EXPRO B
PROCND : 1

= hogusition Parameters ™
DBPOFFST]  0.0000000
DBPOFFS[]  0.0000000
SFO1 300.1315000 MHz
SFO2 3001305185 MHz
SFO3 £ 3001318534 MHz
SOLVENT coco

*** Processing Parameters **
AZFW 0.100 ppm
B 0.20 He
Max| 10000.00 cm
M 000 om
PC 1.00
Wow £ EM
“*10 NMR Piot Parameflars =
A_fime 14352380 sec
*** Currentt Data Parameters ***
NAME ap1hy
EXPNG 2
PROCND 1

== Acrpuisition Parameters =
DBPOFFS{Z] 00000000
DBPOFFS{4)  0.0000000

NS E um
PULPROG 230
SFO1 : TSATSETI! MHz
SFo2 3001312005 MHz
SFo0 + TSATIREE MHe
SOLVENT cocn

*** Processing Paramedors ***
AZFW 0.500 ppen
i:] 100 He
Max) E 10000.00 cm
M 0.00 em
PG 140
WOW EM
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*** Current Data Parameters ***
R EPHEE P RS P om0 . 3
AEARRNARN RN LR b p LR kR EE L L SR s ‘
B Ml e et T = Acruisiion Parametors =
DBPOFFS{Z}  0.0000000
DBPOFFS4]  0.0000000

SFON 3001315000 Mz

SFO2 © 3001306165 Mz

SFO3 3001318534 Mie
SOLVENT coca
= Processing Parameters ™

AW = 0.100 ppm

L8 020 Hr

MAX| 10000.00 em

U] 0.00 cm
FC 1.00
o

=10 NMR Fiol Paramelens ™

AQfme 14352380 sec

; llllh Jittl ,ll -{||l~ A 'lfql:l : ;“J_
el el e

B s ao 28 2o 1& 18 0s oo
fppm)
1513
i H IgatgEosnLacn *+ Currant Data Paramstars =
i Eéﬂﬁiiisiﬂﬁh?iiia BB E ot e
32 $d9580ARARERRRRRANY FEEEU: 4 § 84 BN :
e e R s | _m.ec s ‘_
‘ DATE 1 212148
I DATEd : Aprid2008
| pasnaMT
| - 2
=] 15
o 86503 He
[ o L 185000 2
03 953101 2
| sron 75 4TB0BA0 Mz
| EFOZ  : 300.1318500 Mz
gF THATTEDN MMz
| BOLVENT : oG
= Processng Parnmelurs =
AZFW = 0,500 ppen
** 10 NMR Plot Paramiters **
LiJ : 1397 He

J

tppm)
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*=* Currerd Diatn Paramolers ==
NAME w13
EXPND 4
PROCNO 1
" Acquisition. Paramaters ***
DEPOFFS[Z] 00000000
DBPOFFS{4}  0.0000000
SFO1 30011315000 MHz
EFO2 : 3001306165 MHz
SFO3 300.1318534 MHz
SOLVENT coca
** Processing Paramaters “**
AZFW 0,100 ppm
1] 020 Hz
Ml 10000 00 om
U] 0.00 em
PC 100
wow EM
*** 10 NMR Piot Parameders =
AL_time 14352380 sec
** Current Data Paramaters **
NAME apl 5y
EXPND 3
PROCNO 1

DEPOFFS[Z]  0.0000000
DEPOFFSH]  0.0000000

NS 1804
PULPROG : 00930
01 1 TRATEETI MH:z
SFO2 : 3001312006 MHz
5F03 D TSATH205) MHz
SOLVENT - coca

= Prncessing Parameters **
NFW 0,500 ppen
LB 1.00 Hz
MAx] 10000.00 om
M 0.00 cm
FC 140
WowW EM
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*** Cumend Data Paramaters ***
NAME apty
EXPNO 7
PROCNO 1

= Acquisition Parsmatens ***
DBPOFFS{Z] 00000000
DEFOFFS[4] 00000000
SFO1 3001315000 MHz
SFO2 300 1306185 MHz
SF0a 3001318534 MH2
SOLVENT | coc

*=* Processing Paramelers =
AZFW 0100 ppm
(1:] 020 H
MAX] 10000.00 em
M 0.00 am
FC 1.00
WO EM

== 1D NMR Plot Paramoters ==
AQ tme | 14352380 sac
*** Curment Diata Paramafers ™
NAME g apify
EXPNG 4
PROGNO 1

" Acquisiion Parameters ***
BF2 1 3001300000 M-z
BF1 o T546TTIR0 M
NS 2 w08
sFO1 . TSATE0RM0 MHI
SOLVENT coc

** 10 NMR Plot Paramaers ***
St 231.03 pom
Siop G487 pom
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* Current Data Parameters =
NAME 1T
EXPNO 2
PROCNO 1

= Acquisition Parameters =
DBPOFFSI] 00000000
DEPOFFSE] 00000000
SFOY 300 1315000 MHz
SFOR * 3001305165 MHz
SFOY 300, 1318534 Mz
SOLVENT : Cocn

*=* Processing Parameters ™
AIFW 0.100 ppm
LB 020 He
MAX) 1000000 em
M 0.00 cm
PC 100
WoW EM

*** 10 NMR Pict Parameters ***
AQ fime ¢ 14352380 sec
*** Covrl Dot Paramelors ™
NAME apfdy
EXPNO 3
PROCND  : 1

= Acquisition Parametens ™
BF2 ¢ 3001300000 MHr
BF3 o THRAETTIO0 MMz
N3 5 1069
SF01 : TSATEOBS0 MMz
SOLVENT coca

*** 10 NUR Piof Paramelers ™
Start 5 231.93 ppm
Sop W07 pom
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= Cusrend Diaka Parameler =
NAME  : o802
EXPNO  : Ll
MRS s e
133 gigg ACiGEYRNCEIERAREITURTATRLERAL = Acquisiion Parameler =
900%9090&01.11-3-!1 §=: ;;;:\Eﬂéggg:?g%:§g£§5;555§§§55ﬁ5 DBPOFFS[Zl  0.0000000
“"___"""'—'rm = Care—- T DEPOFFS() 00000000
SFO1 5001330885 MHz
SFOR © 5001330885 MHz
SFO3 5001330885 MHz
SOLVENT coch
COOMe == Processing Farametes =
AW 0100 pom
8 030 H2
MeO H NO2 Ml 1000000 cm
M 0.00 em
[ 100
wow EM
41 " 10 NMR Plot Paramedens *=
AQ_tma 15056710 sec
J....,t.«!, .
R =
b WGEREs E
A 0 LN | L AN L3 |
as 8o £y o &5 60 Tds Za A 10 os oo
1243
A o = Gurreni Distn Parameters =
E 2 -.- - HAME i mliZhr
gi It HT L i oPND 5
: FERREPENGATY 88 ] e ;
R = Acquisition Paramelers =
DATEY : 052513
DATES : May022008
08 : 2
NS 5004
o 82411 He
MeO oz 120052 He
03 546.30 e
SFO1 T84T6731 Mz
SFOR 3001312005 MHz
4| | seoa TH 4TH2953 MHz
| solvent :  cocs
| = Processing Paramatars =
2w 0.500 ppem
| 1D MR Plot Parameters **
SR 770 e
|
‘ |
\ I l
o ol

T T T M S R T O e

ippm)
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*** Current Data Parameters **
NAME : 0502
EXPNO 6
PROCNO  : 1
" Acquisition Farameters =
DBPOFFSZ)  0.0000000
DEPOFFSH}]  0.0000000
SFO1 500, 1330885 MHz
SFO2 500 1330888 MHz
5FO3 500,1330805 Mz
SOLVENT coca
= Processing Parametars
AZFN : 0100 ppm
LB 030 He
hAxn 10000 00 om
M 0.00 em
PC 100
WO EM
= 10 NMR Piot Paramedors =
AQ_time 15855710 soc.
*** Current Data Paramesers =
NAME . ma03-1
EXPNO 1
PROCNO 1
= Acquision Paramelers ™
DATE { [ HEE )
DATE d  : May 032008
oS : 2
NS L]
o B385.00 Hr
0z 1950.00 Hz
o3 #5011 Ha
sF01 TEATH0R40 MHz
sFO2 00 1316500 Mz
SFO3 o TRATT2S00 MHr
SOLVENT coon
= Processing Paramatars ==
AW 0500 ppm
** 10 NMR Flol Paramebers "
R 1387 Hz
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