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Supporting Information

General Information: All reactions were carried out under argon atmosphere in oven dried
glassware with magnetic stirring. Unless otherwise stated, all reagents were purchased from
commercial suppliers and used without further purification. All solvents employed in the
reactions were distilled from appropriate drying agent prior to use. Organic solutions were
concentrated under reduced pressure on a Biichi rotary evaporator. Reactions were monitored
by thin-layer chromatography (TLC) on silica gel precoated glass plates (0.25 mm thickness,
60F-254, E. Merck). Chromatograms were visualized by fluorescence quenching with UV
light at 254 nm or by staining using anisaldehyde stain. Flash column chromatography was
performed using silica gel 60 (particle size 0.040-0.063 mm) from Merck.

'H and °C NMH spectra were recorded in CDCl; (unless otherwise noted) on Bruker DPX-
300 and AV-400 spectrometers. Chemical shifts (& ppm) are relative to tetramethylsilane
(TMS) with the resonance of the deuterated solvent or TMS as internal standard. "H NMR
data are reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, q = quartet,
m = multiplet), coupling constants (Hz) and assignment. Mass spectra were measured on a
Finnigan MAT 8200 (70 eV) by electron ionization, chemical ionization, of fast atom/ion
bombardment techniques. Accurate mass determinations were obtained on a Bruker APEX III
FT-MS (7 T magnet). Gas chromatography (GC) was performed on Hewlett-Packard 6890
and 5890 Series gas chromatographs equipped with a split-mode capillary injection system
and flame ionization detectors using chiral stationary columns' specified in the individual

experiments. High performance liquid chromatography (HPLC) was performed on a

! Lipodex-A (25 m x 0.25 mm) stationary phase: hexakis-2,3,6-tri-o-pentyl-a-cyclodextrin. BGB 176 /SE 52 (30 m x 0.25 mm) and BGB
178/0V 1701 (30 m x 0.25 mm): 2,3-dimethyl-6-tert-butyl-dimethylsilyl-B-cyclodextrin. Ivadex-7 (25 m x 0.25 mm) stationary phase:
diethyl-tert-butyl-dimethyl-B-cyclodextrin. Lipodex G (25 m x 0.25 mm,) stationary phase: octakis-2,3-O-dipentyl-6-O-methyl-y-
cyclodextrin.
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Shimadzu LC-10A HPLC-system equipped with a spectrophotometric detector (monitoring at
220 nm) using a Daicel Co. Chiralcel OD-H or Chiralpak AS-H column.’

Racemic ketones (2a-1) were prepared by reduction of the olefin substrates under hydrogen
atmosphere catalyzed by Pd/C.’ Enantiomeric ratios (er) were determined by GC or HPLC
analysis. The absolute configuration of phenethylcyclohexanone (2e) was determined by
measuring its optical rotation.* The absolute configuration of 3-methylcyclopentanone (2g)
was determined by chiral GC analysis and comparison with commercially available (R)-3-
methylcyclopentanone. All other absolute configurations were assigned by analogy. Because
most products are volatile, yields have been determined by GC or HPLC. However, if the
product was isolated (product 2e), chromatographically determined and isolated yields were

essentially identical.

Preparation of the Catalysts: Most of the a-amino acid esters were purchased from
commercial suppliers as a-amino acid ester hydrochloride salts. To obtain the free a-amino
acid esters, the commercially available salts were dissolved in a 10% KOH solution and the
aqueous phase was extracted with Et;O (3X). The combined organic layers were dried
(MgSO0y), filtered, and concentrated in vacuo. Trifluoroacetate and chiral binaphthol derived
phosphate salts were prepared by reacting the free a-amino acid esters with a stoichiometric
amount of trifluoroacetic acid or chiral binaphthol derived phosphoric acid, respectively. L-
tert-Leucine tert-butyl ester and L-valine tert-butyl ester were obtained according to the
procedure of Roeske.” Chiral binaphthol derived phosphoric acids where prepared according

or in analogy to the reported procedures.®’

% Chiralcel OD-H (25 cm x 0.46 cm) stationary phase: 3,5-dimethylphenylcarbamate of cellulose. Chiralpak AS-H (25 cm x 0.46 cm)
stationary phase: 1-phenylethylcarbamate of amylase.
3 Chordia, M. D.; Harman, W. D. J. Am. Chem. Soc. 2000, 122, 2725-2736.
* Feringa, B. L.; Badorrey, R.; Pefia, D.; Harutyunyan, S. R.; Minnaard, A. J. Proc. Natl. Acad. Sci. USA 2004, 101, 5834-5838.
° Roeske, R. W. Chem. Ind. (London, U. K.) 1959, 1121-1122.
® (a) Akiyama, T.; Itoh, J.; Yokota, K.; Fuchibe, K. Angew. Chem., Int. Ed. 2004, 43, 1566-1568. (b) Akiyama, T.; Morita, H.; Itoh, J.;
Fuchibe, K. Org. Lett. 2005, 7, 2583-2585; also see: (c) T. Akiyama, PCT Int. Appl. WO 200409675, 2004. (d) Akiyama, T.; Saitoh, Y.;
Morita, H.; Fuchibe, K. Adv. Synth. Catal. 2005, 347, 1523-1526.
7 (a) Uraguchi, D.; Terada, M. J. Am. Chem. Soc. 2004, 126, 5356-5357. (b) Uraguchi, D.; Sorimachi, K.; Terada, M. J. Am. Chem. Soc.
2004, 126, 11804-11805. (¢) Uraguchi, D.; Sorimachi, K.; Terada, M. J. Am. Chem. Soc. 2005, 127, 9360-9361; also see: (d) Terada, M.;
Uraguchi, D.; Sorimachi, K.; Shimizu, H. PCT Int. Appl. WO 2005070875, 2005.
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General Procedure for the Synthesis of B-Substituted-o,p-Unsaturated Ketones: 3-
Methylcyclohexenone 1a and 3-methylcyclopentenone 1g were purchased from Aldrich. The

cyclic substrates were prepared according to the following procedure.®

O O
| I
THF, O°C-r.t.
(Hzc)n O/\ (Hzc)n R

n=0,1

o 3-Ethylcyclohexenone (1b): A flame-dried flask was charged with
é\/ ethylmagnesium bromide (14.3 mL, 42.8 mmol, 3.0 M in Et,0) and cooled to
0 °C. 3-Ethoxycyclohexenone (3.0 g, 21.4 mmol) in THF (15 mL) was added to

the Grignard reagent dropwise. Once the addition was complete the reaction mixture was left
at room temperature until complete disappearance of the starting material. After 25 h the
reaction was slowly quenched with a solution of HCI (1 N, 100 mL). The aqueous phase was
separated and extracted further with 25 mL Et;O (3x). The combined organic phase was
washed successively with a saturated aqueous solution of NaHCOs, brine, and water, dried
(MgSQy), filtered, and concentrated in vacuo. The product was purified by flash
chromatography (15% EtOAc/hexanes) to provide the title compound as a yellow oil (1.4 g,
53% yield, reduced yield due to high volatility). The physical data were identical in all respect

to those previously reported.’

3-Isobutylcyclohexenone (1c): The general procedure for the preparation of
substrates using 3-ethoxycyclohexenone (3.0 g, 21.4 mmol) in THF (15 mL) and
isobutylmagnesium bromide (21.4 mL, 42.8 mmol, 2.0 M in Et,O) gave, after
28 h and flash chromatography (15% EtOAc/hexanes), the title compound as a yellow oil
(2.5 g, 77% yield). The physical data were identical in all respect to those previously
reported.'’

0 3-Isopropylcyclohexenone (1d): The general procedure for the preparation of
substrates using 3-ethoxycyclohexenone (3.0 g, 21.4 mmol) in THF (15 mL) and
isopropylmagnesium chloride (21.4 mL, 42.8 mmol, 2.0 M in Et,0) gave, after

8 Moritani, Y.; Appella, D. H.; Jurkauskas, V.; Buchwald, S. L. J. Am. Chem. Soc. 2000, 122, 6797-6798.
° Chong, B.-D.; Ji, Y.-I.; Oh, S.-S.; Yang, J.-D.; Baik, W.; Koo, S. J. Org. Chem. 1997, 62, 9323-9325.
' D’ Augustin, M.; Palais, L.; Alexakis, A. Angew. Chem., Int. Ed. 2005, 44, 1376-1378.
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30 h and flash chromatography (10-20% Et,O/pentane), the title compound as a yellow oil
(2.0 g, 68% yield, reduced yield due to high volatility). The physical data were identical in all

respect to those previously reported."’

3-Phenethylcyclohexenone (le): Mg turnings (1.25 g, 51.0 mmol) and

i THF (25 mL) were placed into a dry flask. 2-Phenylethylbromide (7.0 mL,
‘ 51.0 mmol) was placed into a separated dry flask, dissolved in THF (25 mL)
O and then added via syringe to the magnesium solution. The resulting mixture

was then heated at 60 °C and after 15 h cooled to 40 °C (at room temperature the magnesium
solution solidifies). The solution of Grignard reagent was then separated from remaining Mg
solid by transferring the solution via syringe to another dry flask. The general procedure for
the preparation of substrates using 3-ethoxycyclohexenone (3.0 g, 21.4 mmol) in THF (15
mL) and the Grignard reagent described above gave, after 34 h and flash chromatography (20-
30% EtOAc/hexanes), the title compound as a yellow oil (3.9 g, 91% yield). The physical data

were identical in all respect to those previously reported.'

3-Phenylcyclohexenone (1f): The general procedure for the preparation of

i substrates using 3-ethoxycyclohexenone (3.0 g, 21.4 mmol) in THF (15 mL) and
‘ phenylmagnesium chloride (12.3 mL, 42.8 mmol, 3.0 M in Et,O) gave, after
O 20 h and flash chromatography (10-20% Et,O/pentane), the title compound as a
yellow oil (2.8 g, 76% yield). The physical data were identical in all respect to those

previously reported."?

i 3-Ethylcyclopentenone (1h): The general procedure for the preparation of
Q substrates using 3-ethoxycyclopentenone (2.0 g, 15.9 mmol) in THF (15 mL) and
ethylmagnesium bromide (8.0 mL, 24.0 mmol, 3.0 M in Et,0) gave after 34 h a dark mixture,
which was distilled (0.1 mbar, oil bath temperature: 100-150°C). Further purification by flash
chromatography (50% Et,O/pentane) provided the title compound as a pale yellow oil (0.6 g,
34% yield, reduced yield due to high volatility). The physical data were identical in all respect

to those previously reported.'*

" Jun, J.-G.; Hee Ha, T.; Mundy, B. P_; Bartelt, K. E.; Bain, R. S.; Cardellina, J. H. J. Chem. Soc. Perkin Trans. 1 1994, 2643-2645.
12 Jurkauskas, V.; Sadighi, J. P.; Buchwald, S. L. Org. Lett 2003, 5, 2417-2420.

" Denmark, S. E.; Amishiro, N. J. Org. Chem. 2003, 68, 6997-7003.

'* Bestmann, H. J.; Schade, G.; Liitke, H.; Monius, T. Chem. Ber. 1985, 118, 2640-2658.
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o 3-Phenethylcyclopentenone (1i): Mg turnings (972 mg, 40.0 mmol) and
Q THF (20 mL) were placed into a dry flask. 2-Phenylethylbromide (5.5 mL,
40.0 mmol) was placed into a separated dry flask, dissolved in THF (20 mL)

and then added via syringe to the magnesium solution. The resulting mixture

was then heated at 60 °C and after 15 h cooled to 40 °C. The solution of Grignard reagent was
then separated from remaining Mg solid by transferring the solution via syringe to another dry
flask. The general procedure for the preparation of substrates using 3-ethoxycyclopentenone
(2.0 g, 15.9 mmol) in THF (10 mL) and the Grignard reagent described above gave, after 34 h
and flash chromatography (20-30% EtOAc/hexanes), the title compound as an orange oil (2.6

g, 88% yield). The physical data were identical in all respect to those previously reported."

3-Methylcycloheptenone (1j): 3-Ethoxycycloheptenone was prepared according
@\ to the procedure of de Meijere et al.'® In a flame-dried flask equipped with a

condenser and a Dean-stark apparatus a mixture of cycloheptane-1,3-dione (1.5 g,
12.2 mmol), ethanol (3 mL), and a catalytic amount of p-TsOH (35 mg, 0.2 mmol) in benzene
(80 mL) was heated under reflux. After 36 h the reaction was stopped and the solvent was
evaporated Iin  vacuo. The resulting mixture of cycloheptane-1,3-dione/3-
ethoxycycloheptenone (about 2:1 according to NMR, 1.5g,) was used without further
purification for the synthesis of 3-methylcycloheptenone. The general procedure for the
preparation of substrates using this mixture cycloheptane-1,3-dione/3-ethoxycycloheptenone
in THF (8 mL) and methylmagnesium bromide (5.2 mL, 15.6 mmol, 3.0 M in Et,0) gave
after 14 h and flash chromatography (20-25% Et,O/pentane) the title compound as a pale
yellow oil (0.7 g, 46% overall yield). "H NMR: (400 MHz, CDCl3) & 1.74-1.85 (m, 4H, 2x -
CH,CH,CH;-), 1.96 (s, 3H, -CH3), 2.42 (t, J=3.5 Hz, 2H, =C(CH3)CH>-), 2.58 (t, J=3.9 Hz,
2H, =COCH>-), 5.93 (s, 1H, -COCH=). "*C (100 MHz, CDCls): 203.7, 158.4, 129.9, 42.5,
34.6, 27.6, 25.2, 21.5. MS (EI): m/z (%) = 124 (66), 109 (24), 95 (100), 82 (82), 67 (50), 53
(20), 39 (36), 27 (18). HRMS: exact mass calculated for [M]" (CgH20;) requires m/z
124.0887, found m/z 124.0888.

(E)-Ethyl 2-methyl-4-oxopent-2-enoate (1k): This substrate was prepared

/lcl)\)\
/
CO,Et

once to a suspension of 1-(triphenylphosphoranylidene)-2-propanone (5.3 g, 16.6 mmol) in

according to the literature.'” Ethyl piruvate (2.0 g; 17.2 mmol) was added all at

!> Matsuyama, H.; Miyazawa, Y.; Takei, Y.; Kobayashi, M. J. Org. Chem. 1987, 52, 1703-1710.
'® Hadjiarapoglou, L.; Klein, 1.; Spitzner, D.; de Meijere, A. Synthesis 1996, 525-528.
7 Schoda, P.; Ebner, C. B.; Potlock, S. T. Synthesis 1987, 1055-1057.
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benzene (40 mL). The reaction was stirred at room temperature for 5 h, during which time it
became homogeneous. The benzene was then evaporated in vacuo and extracted with Et,0O
(6x 20 mL). The combined extract was concentrated in vacuo and purified by flash column
chromatography (20% Et,O/pentane) to give the title compound as a yellow oil: (E)-isomer
(1.6 g, 62% yield) and (Z)-isomer (0.3 g, 12% yield). (E)-isomer (1k) 'H NMR: (300 MHz,
CDCl) & 1.27 (t, J=7.9 Hz, 3H, -CH,CH3), 2.15 (d, J=1.7 Hz, 3H, =C(CH3)CO;Et), 2.41 (s,
3H, CH;CO-), 4.19 (q, J=7.9 Hz, 2H, -CH,-CH3), 7.01 (q, J=1.7 Hz, 1H, -COCH=). "*C (75
MHz, CDCls): 199.55, 167.74, 140.97, 132.45, 61.71, 32.19, 14.41, 14.09.

(E)-4-Phenylpent-3-en-2-one (11): A solution of acetoacetone (5.2 g, 51.48
i)\@ mmol) in THF (50 mL) was added dropwise over 30 min to a solution of

phenylmagnesium bromide (25.7 mL, 77.23 mmol, 3.0 M in Et,0) in THF
(50 mL) at room temperature. The resulting mixture was stirred at room temperature during
24 h and then poured into ice-cold, saturated aqueous NH4Cl (200 mL) with stirring. The
phases were separated, the aqueous phase was extracted with 100 mL Et,O (3x) and the
combined organic phase was dried (MgSO4) and filtered. The solvents were evaporated to

® The crude keto-

leave an orange oil containing crude 4-hydroxy-4-phenylpentan-2-one.'
alcohol was then combined with oxalic acid (6.0 g, 66.67mmol) and 100 mL of water. The
mixture was heated under reflux condition for 30 min. Et,0 (100 mL) was then added.” The
phases were separated, the aqueous phase was extracted with Et;O (3x) and the combined
organic phases were dried (MgSQ,), filtered and concentrated in vacuo. After flash
chromatography (3 % Et,O/pentane) the title compound was obtained as an orange oil (2.8 g,

73% yield). The physical data were identical in all respect to those previously reported.*’

'® Harrington-Frost, N.; Leuser, H.; Calaza, M. L; Kneisel, F. F.; Knochel, P. Org. Lett. 2003, 5, 2111-2114.
' Bunnelle, W. H; Rafferty, M. A.; Hodges, S. L. J. Org. Chem. 1987, 52, 1603-1605.
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General Procedure for the Asymmetric Transfer Hydrogenation of B-Substituted-a,p-

Unsaturated Ketones:

i-Pr

'
- HoN~_COzt-BU

3 : EtO,C CO,Et
iPr iPr II
N

o T 3f (5 mol%) H 0
-Pr i
lej\ pr 4 (1.2 equiv) lej\
R "R Bu,O, 60°C, 48h R2VR3
1 2

To B-substituted-a,B-unsaturated ketone 1 (0.10 mmol) in Bu,O (0.3 mL, 0.33M), catalyst 3f
(4.6 mg, 0.005 mmol) and Hantzsch ester 4 (30.4 mg, 0.12 mmol) were added. The reaction
mixture was stirred at 60 °C under argon atmosphere for 48 h and then treated with 2N NaOH
aqueous solution. The two layers were separated and the organic phase combined, dried
(MgSO0,), and filtered. For volatile products, the resulting solution was analyzed by GC for
yield and er determination. Pure products were isolated by flash chromatography in reduced

yields and characterized spectroscopically.

3-Methylcyclohexanone (2a): Spectroscopic data were identical with the
é\ commercially available compound (Aldrich). The enantiomers were analyzed by GC
using a chiral GBG-178 column (2 min at 50 °C, 5 °C/min until 100 °C, 1 min at
100 °C, 20 °C/min until 150 °C, 2 min at 150 °C). Major enantiomer: tg = 12.38 min, minor

enantiomer: tg = 12.19 min.

3-Ethylcyclohexanone (2b): The physical data were identical in all respect to
&\/ those previously reported. ° The enantiomers were analyzed by GC using a chiral
Lipodex-A column (5 min at 50 °C, 0.5 °C/min until 70 °C, 18 °C/min until
180 °C, 15 min at 180 °C). Major enantiomer: tg = 30.53 min, minor enantiomer: tg = 30.03

min.

» Gomez-Bengoa, E.; Heron, N. M.; Didiuk, M. T.; Luchaco, C. A.; Hoveyda, A. H. J. Am. Chem. Soc. 1998, 120, 7649-7650.
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o 3-Isobutylcyclohexanone (2¢): '"H NMR: (300 MHz, CDCls) & 0.87 (d, J=7.3
@ Hz, 6H, CH(CHj3),), 1.46-1.23 (m, 4H, CH), 1.63-1.67 (m, 2H, CH), 1.85-2.01
(m, 3H, CH), 2.38-2.42 (m, 3H, CH). ">C (75 MHz, CDCl;): 212.2, 48.4, 46.1,

41.6, 36.7, 31.6, 25.4, 24.8, 22.7, 22.6. MS (EI): m/z (%) = 154 (16), 139 (7), 111 (27), 97
(100), 83 (9), 69 (15), 55 (40), 41 (27), 27 (6). HRMS: exact mass calculated for [M]"
(CsH1201) requires m/z 154.135802, found m/z 154.135765. The enantiomers were analyzed
by GC using a chiral Lipodex-A column (50 °C, 1 °C/min until 120 °C, 18 °C/min until
180 °C, 15 min at 180 °C). Major enantiomer: tg = 32.58 min, minor enantiomer: tg = 31.97

min.

0 3-Isopropylcyclohexanone (2d): The physical data were identical in all respect to
éY those previously reported. ' The enantiomers were analyzed by GC using a chiral
Lipodex-A column (10 min at 50 °C, 1.2 °C/min until 120 °C, 18 °C/min until 180

°C, 5 min at 180 °C). Major enantiomer: tg = 24.69 min, minor enantiomer: tg = 24.29 min.

0 3-Phenethylcyclohexanone (2e): Purification by flash chromatography (5-
% 10% Et,O/pentane). The physical data were identical in all respect to those
previously reported. > The enantiomers were analyzed by HPLC using a

chiral Chiralpak AS-H column (n-heptane/2-propanole = 90:10, flow rate = 0.5 mL/min,

wavelength = 220 nm). Major enantiomer: tg = 16.55 min, minor enantiomer: tg = 14.98 min.

0 3-Phenylcyclohexanone (2f): The physical data were identical in all respect to
those previously reported.”> The enantiomers were analyzed by GC using a
chiral BGB 176 column (100 °C, 1.2 °C/min until 180 °C, 18 °C/min until 220

°C, 10 min at 220 °C). Major enantiomer: tg = 41.20 min, minor enantiomer: tg = 41.76 min.

0 3-Methylcyclopentanone (2g): Spectroscopic data were identical with the
é\ commercially available compound (Aldrich). The enantiomers were analyzed by GC

using a chiral GBG-178 column (2 min at 50 °C, 5 °C/min until 100 °C, 1 min at
100 °C, 20 °C/min until 150 °C, 2 min at 150 °C). Major enantiomer: tg = 10.25 min, minor

enantiomer: tg = 10.08 min.

o 3-Ethylcyclopentanone (2h): The physical data were identical in all respect to

those previously reported.”” The enantiomers were analyzed by GC using a chiral

' Liu, J.-Y; Jang, Y.-J., Lin, W.-W, Liu, J.-T.; Yao, C.-F. J. Org. Chem. 2003, 68, 4030-4038.
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BGB 178 / OV-1701 column (10 min at 50 °C, 2 °C/min until 130 °C, 20 °C/min until 220

°C, 10 min at 220 °C). Major enantiomer: tg = 35.95 min, minor enantiomer: tg = 35.55 min.

3-Phenethylcyclopentanone (2i): The physical data were identical in all
respect to those previously reported. > The enantiomers were analyzed by
HPLC using a chiral Chiralcel OD-H column (n-heptane/2-propanole = 90:10,
flow rate = 0.5 mL/min, wavelength = 220 nm). Major enantiomer: tg = 19.40

min, minor enantiomer: tg = 16.74 min.

o 3-Methylcycloheptanone (2j): "H NMR: (400 MHz, CDCl5) & 1.00 (d, J= 4.2 Hz,
@\ 3H, -CHj3, 1.19-1.34 (m, 1H, CH), 1.36-1.47 (m, 1H, CH), 1.56-1.67 (m, 1H, CH),
1.80-1.94 (m, 4H, CH), 2.40-2.44 (m, 2H, CH), 2.45-2.50 (m, 2H, CH). "°C (100

MHz, CDCl;): 214.4, 51.8, 44.1, 39.2, 31.3, 28.6, 24.2, 23.6. The enantiomers were analyzed
by GC using a chiral Ivadex-7 column (80 °C, 1.2 °C/min until 180 °C, 20 °C/min until
220 °C, 10 min at 220 °C). Major enantiomer: tg = 11.09 min, minor enantiomer: tg = 12.86

min.

/IU (E)-Ethyl 2-methyl-4-oxopentanoate (2k): The physical data were identical

€Ot in all respect to those previously reported. > The enantiomers were analyzed
by GC using a chiral BGB 176 / SE 52 column (10 min at 60 °C, 0.8 °C/min until 90 °C,
18 °C/min until 220 °C, 5 min at 220 °C). Major enantiomer: tg = 31.11 min, minor

enantiomer: tg = 29.50 min.

(E)-4-Phenylpentan-2-one (21): The physical data were identical in all
respect to those previously reported.** The enantiomers were analyzed by GC
using a chiral BGB 176 / SE 52 column (10 min at 60 °C, 0.8 °C/min until 90
°C, 18 °C/min until 220 °C, 5 min at 220 °C). Major enantiomer: tg = 43.52 min, minor

enantiomer: tg = 43.07 min.

2 Gadwood, R. C.; Mallick, I. M.; DeWinter, A. J. J. Org. Chem. 1987, 52, 774-782.
# Xue, S.; Liu, Y.-K.; Li, L.-Z.; Guo, Q.-X. J. Org. Chem. 2005, 70, 8245-8247.
* Yamamoto, Y.; Yamamoto, S.; Yatagai, H.; Ishihara, Y.; Maruyama, K. J. Org. Chem. 1982, 47, 119-126.
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Screening of Catalysts

|
EtOzCJ\/I (z‘coatr%%
[ l 1,4- dloxane
60°C, 48 h
la 2a
Catalyst- | Counter- Con\(/)ersion or Counter- | Conversion or
cation anion (%) anion (%)
@
NH3
O TFA <1 51:49 Cr 8 81:19
/\[C])/
®
NH3
Y:\”/O\ TFA” 27 68:32 Cr 10 78:22
0o
NH3
>‘/T\H/O\ TFA® 42 62:38 Cr 11 78:22
o)
@
8
oo | TEA 78 60:40 cr 16 69:31
(e}
@
Nk
Ph/ﬁ(o\ TFA 74 51:49 Cr 21 52:48
(0]
NH
o TFA 23 75:25 cr 5 87:13
/ﬁo( %
N
WOK TFA 66 77:23 Cr 5 72:28
ﬁHo
WOK TFA 72 76:24 Cr 6 71:29
@O
W |
WN\ TFA” 20 58:42
(0]
oL/
5254 TFA 29 44:56
oL 7/

%%N*é TFA 3 43:57
i

g v | TRA 40 25:75

TFA": trifluoroacetate
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EtOZCJ\/IC02Et

Catalyst
(20 mol%)

1,4- dloxane
60°C, 48 h

Catalyst-cation Counteranion Conversion (%) er
none (R)-TRIP 15 40:60
€]
NKH;( (R)-TRIP” 66 74:26
o - :
[T
@
NHg
O (R)-TRIP” 14 80:20
/\[c])/
@
NH3
WO\ (R)-TRIP” 23 92:8
0
@
NHg
>(’\ﬂ/o\ (R)-TRIP" 12 88:12
)
€]
NH3
B N O (R)-TRIP” 17 88:12
T
€]
NH3
O R)-TRIP” 10 80:20
Ph ~ (
T
NHs
: (R)-TRIP” 27 91:9

NHs 18 95:5
>‘/-\”/O\’< (R)'TRIP_ a
5 73
@
NH3 |
(R)-TRIP 10 81:19

TRIP: 3,3’-bis(2,4,6-triisopropylphenyl)-1,1°-binaphthyl-2,2’-diyl hydrogen phosphate

* Results in Bu,O.




o}

(R)

7 \O_

ps) @] Py

+
0
O\P// H3chozt-Bu

H EtO,C CO,Et
N

H

(1.4 equiv)

ij\ (20 mol%)

Et,0, 40°C, 44 h

la 2a
R- substituent of the chiral Conversion (%) er
counteranion
i-Pr,
i-Pr
>>3 75 98:2
i-Pr
(R)-TRIP
i-Pr,
i-Pr
>>3 45 58:42
i-Pr
(S)-TRIP
@ 9 87:13
Jr@ 8 94:6
1—@2 18 92:8
0
‘3%‘\0 P 7 89:11
5 89:11
10 72:28
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GC and HPLC traces of the Products

FID1 A, (NOLWEMMMHNO-MB-GRAC..D)
pA

200 o
175
150
125
100
75

50 o

25

< 12.100
< 12,600

12138

12.442

< 15.000
< 15.300

Height

Width Area¥ Symmetry

130.7

[ 00518 [ 50035 [ 0197 |

1148

| 00597 [ 49965 [ 0186 |

-100 +

FID1 A, (NOLWENNWWHND-ME-092-02.0)

300

(0]
250 -
200
2a

150

100

50 o
-l

.50 o

< 12,100

= 12191

12.382

< 12.600

< 15.000
< 15.300

Time Area Height

Width Area¥ Symmetry

#
1] 12191 ] 333 [ 17.1
2

[ 00297 [ 3059 | 0E79

[ 12382 | 1054 [ 1783

| o075 [ sea41 | omis |
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BO/i510s8270 MNO-MB-013-02-06-82302-K 27-Apr-06 14:45:18

s
_( o
L300||my
2
10
~z0d
104
i
1
! : 7
T 5 T T T T T T T T T T T
2 6 10 14 18 26 30 min.
IR EEE R S S S rslosz'?{) kddedhkok ok ok ok ok kkokokohkow kK Od_May_GG 12:39:21
No. min. area-%
9 27.96 49.8
10 28.71 50.2
;' e B0O/i5095393 MNO-MB-101-04-06-82621-K 11-Jul-06 07:30:03 , .
r—;iO myv
(6]
-lo 2b
14
-2l
Halo
ﬂ k2 o Qj 15
T T T T T T T T T -
a Al 20 28 36 44 min.
No. min. area-%
13NN30:03 1.84
14 30.53 98.2
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BO/i510s271 MNO-MB-014-02-06-82303-K 27-Apr-06 15:19:50
14

& |‘ |
f
| \‘
I
I
i‘ ”
i|
il
| l |
| |
9 I
| I
( 1:':
} M
(i
_IL 8 i 9 Riee, 10 l‘l 12 —— II\J 'L'__lﬁ57 }6
T = 1 AR § -1 T - — = e T AT b e LI — T 3
2 6 10 14 18 22 26 30 34 min
No. min. area-%
13 3132 5820
TSRS Ta 50.0
——— B0O/i509s395 MNO-MB-102 -01-06-82622-K 11-Jul-06 09:13:02
10
all o
— 80 | mV
- 2c
25
— g0 |
—-d0
—HD
13
jﬂ\g‘ Ttlp e fedal = 2 207
7 2 i A 28 2
! ! T T T T T T T T T T T T
5 15 25 35 45 55 65 75
No. min. area-%
240 310,97 2.42
25 32058 97.6
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B0/i5095400 MNO-MB-116-01-06-8635-K 12-Jul-06 08:46:24

&
(e}
FL60 mv
Hiizo
o
-Bo
40
j 7 11 12 14 15 L1722 28
! ; : : : r :
T T T T T T T T T T T T T T -
5 is 25 3s 45 55 65 75 min.
No. min area-%
g 23593 49.5
9 24.49 50.5
m—
B0O/i509s402 MNO-MB-115-01-06-8635-K 12-Jul-06 14:55:05
3
(6]
60 mv
I 2d
¥5
12
_;0\
-eo
23 31 37
1 5183
13 1 16 i8 19 20 T2 M :
| L 1 =M 2 ; E
T T T T ¥ T T T T T ¥ T T T v
5 is 25 35 a5 55 65 75 min.
No. min. area-%
alf S il enl) ikl
150 2469 98.9
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mAU ;
400 7
] )
300
200+
100-
0_
1 = T T T T =
0 5 10 15 20 25
min
Detector A Ch1 220nm
Peak # Ret. Time Area %
1 14,74 47.57
2 16.35 52.43
Total 100.00
mV
500
1 )
250
O,
-250-
(&)
1 T T T T R
0 5 10 15 20 25
min

Detector A Ch1 220nm

Peak # Ret. Time Area %
1 14.74 47.57
2 16.35 52.43
Total 100.00
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200+

175~
150
1251
100°

75

Detector A Ch1 220nm
Peak # Ret. Time
1 14.98
2 16.55
Total

o
|
U
| 2e
‘i
U
i
|
|
|I ‘ |
M'lll ‘ L ,'(_C A'___l\/\_
s 1w s 20 25
min
Area %
1.88
98.12
100.00
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B0O/i510s329 MNO-MB-030-01-06-82373-K 17-May-06 09:24:31

4
(o]
FUA20 mV
2
—%0
10
- 4o
L.
8 ;9 28
; 5 7 ; 9 12 S DRSS, o
i} g > ‘
T T T ¥ T T T T T T T ¥ T == E=
5 1s 25 35 45 55 65 min.
No. min. area-%
10 43.03 49.8
11  43.47 50.2
BO/i514s503 MNO-MB-106-04-06-82624-K 11-Jul-06 07:32:17
2
—40 mv fe)
L 25
)
2f
-2 d
= 19
L & 37 36
\ 50 34
_J" 12 35 17 18 e 23 24 LA = i
i 4 H ' A A A
T T T T T T T T T T T T T
4 12 20 28 36 44 52 min.
No. min. area-%
25 41.20 92.2
26 41.76 7Rk
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FID1 A, (NOLWENHMWNO-MB-SRINGIRENLD)

pé ] o o] fom]
= M) o (=)
= = - @
> E o d
100 o W 7 o %
(0]
a0 o
w
o
S &
o
&0 o b33
a0 4
20+
R
T T T T T T
2 4 & a 10 12 min
T o]
# Time Area Height Width Area% Symmetry
[T ] twms ] 186 | 555 [ o04es [ 49616 | 074
[ 2] 1ozw | 1ems | 555 | oms [ Eo3e4 | ozes |
FID1 A, (HOLWENHWHNO-MB-SRING(RY2.0)
PA 3 =] g5 8 =h=]
o w - o oM
200 o =) o i
A W Woow (0] WO
175 4
@ ",
1601 1o ‘.,
E
125 commercially available
(R)-(+)-3-methylcyclopentanone
100 4
i |
a0 o
25 i
&
o
- -
T T T T T T T
) ] 8 10 12 14 16 mir
bl |
# Time Area Height Width Area% Symmetry
[T ] ssas [ 733 [ 1347 [ 0073 ] 99246 | 0112 |
L2 ] 13 | 58 [ e#€1 | omie [ o7s [ n2ol |
FID1 A, (NOLWENNWNO-MB-100-09.0)
A ] =
£ 2 S 0
5 g
w W
60 o
@
&
a0 2 29
a0
304
20 4
10 o 5
3
c
T T T T I“‘ T T = T
2 4 L] 3 0 12 14 G mit
[
# Time Area Height Width AreaZ Symmetry
[ ] 1omes ] 1.3 [ 6% [ o323 [ os28 [ 0768
L2 1z | 185 | 46.1 | oose4 [ oan7e | 0248 |
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BO/i510s528 MNO-ME-139-05-06-82704-K 3-Aug-06 15:51:34
10

(o]
60 mv e
|1
]ﬁ
_4$ \
l‘l \
e i
— T T T T T T T A— | T T T T T T T T
5 10 14 18 22 26 30 34 aa min.
No. min. area-%
13 34.89 50 .0
14 35.56 50.0
BO/i5105466 MNO-MB-104-04-06-82623-K 13-Jul-06 08:00:44
57 52
{ o 16
20| mV 2h
-3l
L4
T Gl o 13 14 ﬁ 17 19 20
T T T T T T T T T T T T T T
5 15 25 3s 45 55 65 75 min
No. min. area-%
15 35555 1.47
16 35.95 98.5
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mAU

o)
250~ o)
200-
150-
100-
50
0- \“—-—f————— N
lio T T ) T it T T T T
0 5 10 15 20 25 30 35
min
Detector A Ch1 220nm
Peak # Ret. Time Area %
1 16.40 4821 (+)
2 19.01 48.96 C")
3 23.37 1.65
4 2513 117
Total 100.00
mv
+)
¢ 0
750-
500
g
0o 5 10 15 20 25 a0 35
min

Detector A Ch1 220nm

Peak # Ret. Time
1 16.40
2 19.01
3 23.37
4 25.13
Total

Area %
48.21
48.96
1.65
117
100.00
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mAU

150{ ‘Y
125—- h‘
100~

75

50- “

2i

] | 1
0_\_/J |L\_

0 T B 10
1Det.A Ch1/220nm

Detector A Ch1 220nm

Peak # Ret. Time Area %
1 16.74 1.87
2 18.40 98.13
Total 100.00
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BO/i513s245 MNO-MB-052-01-06-82437-K 29-May—-06 11:00:54
231

4 i)
2 ) 1
F1H |[mv
F1
s
4
12 15 19 290 t 2304
—_J 5 6 2% ; i i 3 25 ‘ 26 27
I T ¥ T 1! T i T ¥ T T T ¥ T T
2 6 10 14 18 22 26 30 min.
No. min. area-%
24 2 49.9
22 12.86 50.1
BO/i504s473 MNO-MB-143-12-06-82724-K 3-2ug-06 13:54:48
-".:l 17 2_9
| r|
L | o)
| |
| |
Ep my
| .
| 2]
i
Il
L 40
|
K
()
1
L 58
1“9 16 Ba 4 3L 1y g o Y
| Jl21p 19 21 2427 28 |30 W 35 36 37 39
S S T vy e T T T T T v T T T T
2 (=) 10 14 18 22 26 20 min.
No. min. area-%
29 11.02 98.5
31 12.86 1 52
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BO/i514s483 MNO-MB-087-01-06-82603-K 7-Jul-06 07:

46:11

10
| /i\/i\ T
L1000 mv COuEt
17
80
ot 24
- 4o
I 20l
i - 33 4
| 12 13 14 15 ‘
' T T T T T
; 12 25 2% 3% a4 52 min.
No. min. area-%
16 28:78 50-2
17 30.45 49.8

BO/i514s509 06/82627 MNO-MB-109-04 11-Jul-06 14:48:54

25
(@]
F1le mV /U\)\
CO,Et
2k
-1
14
12
,8 h
-4
5
| 2 i 127
_l K_l} e iz Bt
P T T T T T T T T T T
4 12 20 28 36 a4 52 min.
No. min. area-%
13 29.50 8.40
14301 91.6
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B0/i514s452 MNO-MB-063-01-06-82537-K 20-Jun-06 09:33:48

20 mv O

A
=

29
j 10 13 ag) des i
T T T T T
10 30 50 70 90 min.
No . min. area-%
11 42.71 49.9
12 43.28 50.1

B0O/1i514s514 06/82626 Iﬂ_\TO—MB—Jé%B—O4 12-Jul-06 13:39:23

5 ‘
F20 mv
I (@]
e
2l
o
21
_ﬁ 271
16|18 15 20 23 ﬁ% 2%”“*;
T N T T T T T T ¥ T T T T 1
5 1.5 25 35 45 55 65 mix.
No. min. area-%
21 43.07 LHop )
ZORNARE 55 84.7
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NMR Traces of the Substrates

§8882 5 BREIRaRRRAAAGACIRRRAEREE
3 2 §288d 5 BICRRRRRACACIRNRNGERZE arwe owerwsmn
~ Wowe e 6 MA AN A AN NN AN == - - =S Yhu L 5
F2 - Acquisition Paraseters
Date_ 20060314
Time 1.18
INSTRLM dpx300
o PROGHD 5 ma ONP 1M/
PULPROG 7930
o 327E8
SOLVENT cocl3
=
(i3 ]
SWH 6172.839 Hz
FIDAES 0.1B8380 Hz
M 2.6542580 sec
1b A6 203.2
oK 81.000 usec
0E 4.50 usec
TE 300.0 K
L] 2.00000000 sec
[ [T 11" I pe—
L] iH
L] 7.56 usec
LY -6.00 08
SFO1 300. 1318534 Mz
F2 - Processing parameters
sl 16384
SF 300. 1209950 MHz
WOH EM
558 0
L8 0.30 Hz
= 0
PC 2.00
10 M plot parameters
cx 22.00 cn
cY 15.00 ca
FiP 9.500 ppa
Fi 2851.24 He
Fep -0.500 ppa
F2 -150.07 Kz
BPMCM 0.45455 ppa/cn
HZCH 135, 42273 He/ca
l—
—
A ik
T T T T T T T T T T T T T T T rr———r———  MNO-MA-354-Fr .2
ppm 9 ] 7 ] 2 1 0
- - www
e g 3 2 253 ER1S & ﬁ g Current Data Parsseters
o g 5 b EEE SeEilel s S ey w1300
PROCHD 1
‘ ‘ V \/ ‘ ‘ ‘ F2 = Acquisition Parassters
Date_ 200603
Tise 1.5
INSTRLM dpx300
PROBMD 5 mm GNP IH/
(0] PULPROG 98c30
™ B5536
SOLVENT =2t
s 1200
0s 2
e 21231.422 1z
FIDRES 0323965 Hr
] 1.5434220 mac
] 9195.2
o 23,550 usec
L o 4.50 usec
TE 300.0 K
01 0.03000000 sec
041 0.03000000 sec
-------- CHANNEL {1 mesmmmas
W 130
Pi 6.91 usec
L 6,00 o8
5FO1 75, 4TEOGT0 Wiz
------- CHANNEL 2 mmmmemen
CPOPRS2 waltzif
Ll-]
PCPO2 80,00 usec
A2 -6.00 o8
A2 14,45 08
02 300. 1342005 Miz
F2 - Processing parameters
81
SF 75, 4677454 MHI
WON [
558 []
B 1.00 Wz
68 o
PC 1.40
1D M plot paraseters
cx 22.00 cn
oy 15.00 ca
FIP 250.000 pem
Fi 18866.54 Hz
Fap -30.000 ppn
F2 -2264.03 Mz
PRUCH 12.72727 ponfcs
PN ' ’ i S iR HICH 560, 43854 Hz/cm
I ——r T T T T ——rrT ————r—rr—r———7————  MNO-MA-354-Fr .2
ppm 200 150 100 50 0
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gatiend

ppn
7.28059
5.85770
5.85407

=

o0 ool ni ool o

E

o (0
lc
LRI B ] BRERE R T PR AR LR TR FY LT 1 . T AR T AR L] [ T R |
ppm 9 B s [ L] 4 3
. 3 e EH ¥REa RIRBERRE 38
a ] g g a8 EERE SEEEEENY  °
o
1c
| B BT Ty T P S e R CTL I e ) R T Ay E | [ LD B T
ppm 200 150 100 50 0
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Current Data Parameters
MAME

mr13042
EXPND 10
PROCND 1
F2 - Acguisition Paraseters
Date_ 20060314
Tise 2.12
INSTRUM opx300
PROBHD 5 ma GNP 1H/
PULPROG. 293
o 32768
SOLVENT cocla
N 32
o5 L]
SWH 6172.839 Hz
FIDRES 0.168380 Hz
A 2.6542580 sec
RG 181
oW 81.000 usec
0E 4.50 usec
TE 300.0 K
o 2.00000000 sec

F2 - Processing parameters
1 16364

51

S 300. 1300002 Wz

WOR EM

558 [

LB 0.30 Hr

c:] 0

PC 2.00

10 MM plot parameters

=1 22.00 cn
15.00 ca

FiP 5.500 ppa

Fi 2851.24 Hz

Fap -0.500 ppa

F2 -150.07 Hz

PPMCH 0. #5455 ppa/ca

HIZCH 13642273 ke/fcm

MNO-MA-355-Fr .2

Current Data Pacaseters
ML

ari3042
EXPNO 1
PROCHO 1
F2 - Acquisition Paraseters
Oate_ 20060314
Time 2.4
INSTRUM dpx300
PROBHD S5 ma ONP 1H/
PPULPROG zgec 30
o B5536
SOLVENT == k]
NS 1200
0s 2
SHH 21231.422 Wz
FIDRES 0.323966 Hr
A 1.5434220 sec
RG 13004
oW 23.950 usec
DE 4.50 usec
TE 300.0 K
i1} 0.03000000 sec
D11 0.03000000 sec
w——sevee CHANNEL f{ seessees
L) 13
P 6.91 usec
Al -6.00 @8
S0 TS 4760670 Mz
semssme CHAMEL {2 wwmsmess
CPOPRG2 waltz16
w2 1H
PCPOZ B0.00 usec
2 ~6.00 g8
PLIZ 14,23 dB
SF02 300. 1312005 Mz

F2 - Processing paraseters
32

51 766

SF 784577470 Wz
WO B
558 [

Le 1.00 He
] ]

FC A0

10 MR plot paraseters
o 22.00

o 15,00 ca

FiP 250,000 pon

Fi 1BBEE. 54 Hz

F2p -30.000 ppm

F2 -2264.03 Mz

PRUCH 12.72727 pom/ca

HICH 960, 43866 Hr/ce
MNO-MA-355-Fr .2



$§8R5E:9338ERB552RERE )
SiReiaeaniiacadrizlalg iy -
WAL L t8sgss e =

s &

F2 = Acquisition Parameters
20060723

~.

ppa
—7.20763
———6.00385
5.81411
5.81138
3.66143
3.63028
2.3r242
2.35087

Date_
Tine 1.24
o INSTAUM dpx300
i PROGHD 5 ma G4 {H/
2930
1d
F2 - Processing parameters
51 16384
SF 300. 1300221 MHz
WO EM
558 [
LB 0.30 He
o8 L}
FC 2.00
iD WiR plet paraseters
cx 22.00 e
oY 15.00 cm
Fip 9.500 ppa
Fi 251,24 Hz
Far =0.500 ppm
F2 -150.07 Hr
PRCH 0.45455 pon/cn
HICW 136, 42274 Hifce
| i A {—-v
o e e Ry sl R L e e e e s - . : MNO-MA-084
ppm 2 1 o
5 283 &RE 888 958 EREEAIRICIRARES Garent v Pt
2 g88 rE3 888 RRE BERRBIRRERNNRRES kL s
1
Nl W/ vV SNl G
Date_ 20050729
Tine 1.87
INSTRUM 4300
(0]
1d
] waltzis
=] "
PePO2 000 uses
Az -6.00 @@
PLia 14.40 @8
o2 300, 1312005 Miz
F2 - Processing pacaseters
51 ]
i THETTI90 iz
WH ]
558 ]
i} 1.00 bz
8 0
T 1.40
1D N plot parsseters
o 22.00 cn
cor 15.00 ¢
FIp 250,000 pos
F1 1886653 Hr
e =30.000 pem
2 =2264.03 HE
el i L B
| L " /| HICH 960.49623 Hz/ca
e L P P T e T e e e e U e e e e [ e T —— MNO-MA-0B84
(1] 200 150 100 50 0
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e 2N 7 5 & 58 ERERSES gagen-as ¥ Carrent Dats Farsseters
g §EgRRENEREREE 3K SEEERE EELEREER L EEEEREEE TR L B e
mRRRRRERRRRAR s Boe e e A e e R = == BP0 w0
{2 WU\ )0 =
Date_ 20050322
Tist 812
IHSTRM avan0
PROSHD 5 m B8O BB-1H
(@] PULPROG 2330
™ 58
SOLVENT coc13
s =
3 [
i 148 He
FIDRES 0. 126314 Hz
“n 3.5984243 sec
L 114
o 0,400 usec
3 5.50 usec
e 03,0 K
0 ©.00350000 sec
le
amneannn CHASMEL {1 mememees
1
9.25 wec
1 0.00 @
01 4004324750 Wiz
F2 - Processing parsseters
st 3278
» 4001300058 Wz
oW (o]
=8 [}
LB 0.30 Hz
@ L]
S 2.00
10 W plot parsssters
tx 2,00 c»
oy 15,00 e
Fip 9.500 poa
Fi 3801.24 Hr
P -0.500 gou
F2 -200.07 Hz
PPMOM 0, 45455 poa/cn
] 181 87727 Hejcn
| —1
|
- L.L.n_A_A__LLU il
\ " e,
 EREREEsa T T T T an T T » MNO-MA-367
ppm 9 B 7 B 3 2 1
o e = o 0 vowwm =
: § = REBNERE §gig ERRREE & Gierest Daa Farasatrs
8 g 8 $REEEEE RRRE ARGAR Y 4 e
; BRODNO 1
| \ % W \‘ ’K ‘ F2 - Acguisition Parsesters
Date_ 2002
Tine 212
TN dpa300
POBD 5 eGP W/
O PULPROG 2830
o 53
SOLVENT @13
"5 1200
05 2
Wt 21231, 422 W
le
F2 - Processing paraseters
st 2R
& 75, 4GTT4ER I
WO Ew
8 [}
B 1.00 Hr
@ [}
Pc 1.40
1D R plot perameters
o 22.00 en
cY 15.00 c»
Fip 250000 ppm
rt 18856.94 HE
Fan ~30.000 pon
F2 ~2264.03 Mz
PPMCH 12.72727 gonfen
o | A =1 960, 43066 b2/ca
e - - : i e m—" MNO-MA-367
pon 200 150 100 50
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] ﬂﬁgﬂ% 38 "E"‘S"E"éﬂ %‘R?Sé}ﬂﬁﬂﬁﬁﬁﬁﬁﬂ:éﬂssﬂa
mEoEn R T R T 0 —ma Current Data Parasaters
g SERgREERYYFILAANEESY LR EEEEEF EREER S P - -
B A N A N N N LR A L T I T R EXPND 0
S/ 22 e —_—\ =—— o :
F2 - Acouisition Paraseters
Date_ 20060729
Time 0.39
INSTRUM X300
PROBHD 5 ma ONP W/
PULPAOG 2930
m 32768
SOLVENT £0c13
O W =
s 0
SHH 172,839 Hz
FIDAES 0.188380 Hz
0
G
"
[
TE
o
1f P
ey
Py
Pl
01
F2 - Processing paroseters
s1 16384
Ed 300. 1300275 WHz
Ll EM
558 [
8 0.30 e
] ]
|| e 2.00
10 WMA plot paraseters
= 22.00 ca
oY 18.00 ca
FiP 9.500 pom
Fi 265124 Hr
Fap -0.5%00 ppm
i 2 =150.07 bz
PPHCH 0, 45455 ppa/ca
HITH 13642274 Ha/cn
_._.JU e e By
L ) I
 RREEEEE RS n e  BRAEAREEAERLL T T T e MNO-MA-030
8 3 2 i 0
~ N - [ - [l ~
- 5 = EREEE £38s2 g 8% Current Data Parasaters
o & 8 aageg RRER B 88 = s
PROCND 1
F2 - Jequisition Parassters
Bate_ 20080729
Time 1.12
INSTRM apx
PROEHD 5 ma ONF 1M/
PAPAOG 1590
(@] m BE535
SILVENT 13
M 1200
s 2
£ 21231422 Wz
FIDRES 0.323966 Hz
»a 1.5434228 sec
S 18390, 4
(] 23.550 usec
oE 4.50 usec
TE 300.0 K
1f
F2 - Processing paraseters
sl
¥ 75, 4677190 Wiz
el o
8 L]
8 1.00 Mz
@ []
L3 1.4
10 MR plot paraseters
& 0 o
o 19,00 ca
Fip 250,000 ppn
Fi 1895653 He
i 30,000
F2 -2264.03 K
PPHCH 12.72727 poafcm
" ' HICK 950 He/em
(v T T 7 T T = MNO-MA-030
ppm 200 150 100 50 0
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1h

5.9502
5.9544
5.9510

=

2.6058
2.5987
2.5943
2.5862

e

23

LELE

i i o na o

et L

3 st

0.0000

mpm

1h

—210. 167

e 04 515

B e

— 128677

§gs

— 05.588

T T T T T T T T T

— 14

0.000

T
100

S-32

Current Oata Paraseters
g

21608
£ 1
PROCKD 1
F2 - Mcuisition Parsssters
Date_ 20060316
Tine 16,18
INSTRM avdon
PROBHO 5 a BBD BB-1H
PULPROG 03
™ 65536
SOLVENT coc13
] 3
oS [

S I

FIFES.

]

]

oW

[

TE

o

wemmeaan CHARMEL {1 sammmnen
1 ]

1 .35 umnc
L .00 68
0 400. 3324740 Wtz

F2 - Processing parsseters
1 2res

L 4001299875 Wiz

el ™

58 [

(L] 0.30 Wz

] [

L 2.0

10 1 plot paraseters

o 2,00 cu

o 15,00 ca

FiP 5.500 ppa

F1 3801.24 He

@ -0.500 pp

F2 -200.07 Kz

PN 043455 pom/cn
18167727 Wrfea

MNO-MA-356-02

Current Data Parasaters
NAME B2I6041
ExPno 10
PROCND 1

F2 - Acquisition Paraseters
Oste_ 20060311
Time EX-

gaégaigg
i

i

2ARERE
H
i
i

a1 0.03000000 sec

LY

01

wessasns CHANNEL 12
]

Wz

POPD2

e

A2

sFo2

F2 - Processing parassters
st

& 1006127648 Mz
oW (1]
58 ]

L8 1.00 He
] [

Pc 2.m

10 WA plot paraseters

o 22.00 cn
o 18.00 ca
Fip 250.000 ppa
Fi 25183.19 Mz
F® -30.000 pom
F2 -3018.38 He
PRMCH 12.72727 peafca
HIoH 1280 52612 Mz/cm

MNO-MA-356-02



ZIEN REGEES SEHYRERBRE ""'."2 "'%"‘ ”"2"‘-'."‘.:@3 E'. ”E'.:.RR} = 392:%
e GENEERBRRAIRACEESEERERS ﬁ;;%%ﬁﬁ §s§a%a i Eszs:am a%gs z urrnt Oata Pursmstars
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F2 - Acquisition Paraseters
Date_ 20060321
Time 2.24
INSTAUM opx300
[ PROBHD 5 mm ONP 1M/
PULPROG 2930
& o 2768
SOLVENT cocl3
NS 32
os o
SHH 6172.839 He
FIORES 0.1BA380 Hz
Al 2.6542580 sec
G 228.1
o 81.000 usec
DE 4,50 usec
TE 300.0 K
1. 11} 2.00000000 sec
I
------ wn CHANMEL 1 ==mw===n
MuCt M
Pl 7.56 usec
PLy -6.00 dB
SFOY 300.13168534 MHz
F2 - Processing paraseters
SI B384
SF 300. 1300064 Mz
WOW EM
558 o
Le 0.30 Hz
=] 1]
PC 2.00
10 KR plot paraseters
X 22.00 ca
oY 15.00 ca
FiP 9.500 pom
F1 2851.24 Hz
L Fap =0.500 ppm
F2 -150.07 Hz
PPHCH 0.45455 ppa/es
= HICH 136.42273 Hz/cm
/LL
S
sl ‘,_,j A J I
T T T AN EEEEE A E T BAARRAREEE N ——r——— MNO-MA-368-Fr.1
ppm :] it 6 5 4 3 2 | ]
- oo “zw =
= B 8 ﬁ%é%gﬁ §x3§§ ﬁaﬁf-’ g Current Dats Paraseters
= 2 ] SEREER ERRE B BRER = ::’:" o
i PROCKD 1
\ ‘ \ \ / V \ “ // 2 - mmulmn Fu-uum
Date_
Time 2.56
INSTRM aax300
PROBMO 5 ma GNP {H/
(o] PULPADG 7gde3d
™
SOLVENT cocls
L] 1200
05 2
S 21231, 422 Hz
FIDRES 0.323956 Wz
] 1.6434020 sec
G 16384
oW 23,550 usec
e 4.50 usec
TE 300.0 K
[ 0.03000000 sec
1i 011 0.03000000 32c
smnmmman CHIMMEL {1 swwessss
1
Pl .51 usec
LY -6.00 9B
5FO4 75, 4TEOSTO Mz
...... CHAKKEL 12 wemmmses
CROPRGE waltzib
L =] "
PCPOR 80.00 usec
A2 -6.00 08
PLi2 14,45 08
o2 300.1342005 Mz
F2 - Processing paraseters
51 32768
sF 75, 4677489 Wiz
WOW L]
558 [
LB 1.00 He
] o
PC 1.40
;u M4 plot paraseters
22.00 cm
n 15.00 cn
Fip 250,000 pem
Fi 18866.84 HE
Fap -30.000 ppn
2 =2264.03 HE
PRHCH 12.72727 ppa/ca
o n HIDH 960. 49866 Hz/ca
PR e e " ¥
T ———rTTT T ——TTT T el —r—T—TT MNO-MA-368-Fr .1
Ppa 200 150 100 50 o
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pps
7.2766
5.9335

CELERD

SERERERRIRER

0.0000
=0.0080

Current Dsta Paraseters
NAME 26045

n
H

quisition Faraseters
20060527

(0]
1
SFO1 4001324710 Mz
F2 = Processing parssters
st 32768
& 4001300028 WAz
o ™
= [}
8 0.3 W2
@ [
L3 2.00
10 MR plot parsmeters
cx
cy
FiP
F1
o
F2
e poafea
HEoH Jeu
i R
REEEE T , R o Al REEER LSS T T ———— MNO-MB-049-02bis
ppm 9 8 7 2 i
’ 2 g g ggf 3 3 8§ty g v tos Praetrs
e L EXPNO n
& b 8 g ERE g 9 ARNs =
e n PROCND 1
1 V ‘ ‘ \ \ ‘ l F2 = Mcquisition Parsseters
Date_ 20060527
Tise .32
INETRM aveon
PROBHD S a B8O BA-1H
PULPROG 2q0c30
™ 65536
SOLVENT coc13
O . 1500
o8 2
Swl 33112.562 Ha
FlFES 0.505258 Hz
g 0.596436 sec
G 15384
] 15,100 usec
-4 8.00 usec
€ 303.0 K
1} 003000000 sec
1j a1 0.03000000 sac
seeasans CHANNEL 1] memeeees
wt 130
Pi 10.94 usec
AL 5.00 @
501 100.6242789 Wiz
mmmerees CHINGEL 2 sssmsses
cPOPRG2 witz16
nee H
PCPOZ 90.00 usec
n2 0.0 dB
A2 19.75 o8
w02 4001324710 Wi
F2 = Protessing parameters
st
= 100, 6527653 Mz
L) 2]
553 []
] 1.00 Hz
o8 o
P 2.00
10 W4 plot paraseters
o 22.00 co
cr 15.00 co
FiP 280.000 ppa
F1 28183.19 W
1 L ~30.000 pom
F2 ~3018.38 M
PPMCH 12.72727 pom/ea
HI™ 126982612 He/ca
G . —T ——T T T T ——T] MNO-MB-049-02bis
pom 200 150 100 50 o
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F2 - Acquisition Paraseters
20060729

RS

Date_
Tine 2.07
INSTRLM dp300
PROBHD 5 ma GNP {H/
PULPROG 2030
o L 32768
SOLVENT C0C13
NS 32
o3 1]
CozEt SWH 6172839 He
FIDAES 0. 186380 He
A 2.6542580 sec
G L]
1 " B1.000 usec
e 4.50 usec
TE 00.0 K
o 2.00000000 sec
asesssss CHANMEL {1 sssssses
Huet H
P 7.55 usec
f T PLL -6.00 8
SFO4 300. 1316534 WH2
F2 - Processing peraseters
51 16364
SF 300. 1300230 MHz
HOW 2]
58 ]
8 0.30 Hz
Ll ]
PC 2.00
10 4R plot paraseters
cx 22.00 ca
cr 15.00 cm
Fif 5.500 pom
F1 2851.24 Hz
Fap ~0.500 pom
F2 =150.07 Hz
PPUCH 0.45455 poaden
HICH 136.42274 Hz/ca
LA W,
T ; s T T o e MNO-MA-087
ppm 9 [} 2 1 s
-
'é E ﬁ 2 Egg 5 3 %Sﬁ ?:‘umm.w];nn’;
= - DR & H - 1
8 8 8 I EREN o XI= WoE! %
] £ o 1
| e \A | V¥ i e
Oate_ 20080729
Tine 2.0
IHSTRM

e300
PROBHD snwu;

L
CO,Et

1k

F2 = Processing paraseters
s

& TE_4ETT190 Mz
WOH T

558 0

LB 1.00 Hz
68 o

FC .40

10 WA plot paraseters

o #2.00 ca

cY 15,00 cn
FiP 250.000 pps
F1 18866.53 Hz
[ =30.000 pom
F2 -2264.00 Hz
PPHOH 1272727 ponfen
HICH 960, 496823 H2/em

— MNO-MA-087

ppm
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Current Data Paraseters
NAME. 8u03034
EXPND 10
PROCHD 1

F2 - Aequisition Parsssters
Date_ 20060803

Time 16.00
INSTRLM cpx300
PROBHD 5 em 0N IH/
PULPACG 2930
™ 2768
SOLVENT o1y
NS =S
os o
SWH 6172.839 Wz
FIDRES 0. 188380 Mz
Al 2.6542500 sec
RG 2
oW 61.000 usec
13 4.50 usec
TE 300.0 K
o1 2.00000000 sec
sesessas CHARNEL 11 swssssns
Rucy H
4] 7.56 usec
ALy -6.00 o8
SFOL 300. 1318534 MHz
F2 - Processing paraseters
s 16384
¥ 300. 1300284 Mz
L) EM
558 o
Le 0.30 Hr
& o
PC 2.00
10 MR plot paraseters
=3 22.00 cm
4 15.00 ca
Fip 9.500 pem
1 2051 .24 Hr
FeP -0.500 ppm
F2 -150.07 He
PFMCH 0. 45455 ppa/ca
HICH 136.42274 Hr/fcn
MNO-MB-063-Re f

Current Duta Parassters
HAME

ExPuD i
PROCMD '

F2 = Acquisition Parase
Ol 20060003

Time 16,32
INSTAM 9px300
PRSI 5 mm 0N IH/
ALPROG rgoc30

™ 5536
SOLVENT =

" 1200

5 2

S 20201 422 e
FIDAES 032395 e
D 15434220 mec
A 6792.6

o 23.550 usec
= 4.80 usec
E 300.0 K
o1 0.,03000000 sec
o1 0.63000000 sec

My 13
Pt 6.91 usec
ALt =6.00 a8
SF01 75. 4760670 Mz
meescees DHIMMEL §2 ssssmmn, -
waltrih
a2 b
PCPER 80,00 uses
Az “6.00 @
PLEZ 14.45 08
SF02 300, 1312005 M

F2 = Processing parssaters

51 32760

¥ 754677190 MHz
L=

S5 [}

LB 1.00 Hr

68 L]

PC 1.4

10 W6 plot paraseters
o

Ezﬁ%l‘eﬂ
"

MNO-MB-063-Ref



NMR Traces of the Products
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Current Data Paraseters
NAME

ap25044
EXPND t
PROCND 1

F2 - Acquisition Paraseters
Date_ 20060:

Time 0.10
INSTAUM dpx300
PROBHD 5 s GNP 1M/
PULPADG 2530
T 32768
SOLVENT coc13

»
0s ]
SHH 6172.839 Hz
FIDRES 0.186380 Hz
Al 2.6542580 sec
] 143.7
] B1.000 usec
'3 4.50 usec
TE 300.0 K
b1 2.00000000 sec
wamsnman CHANMEL {1 mmmsmsns
NUCL 1H
P 7.56 usec
Pl -6.00 o8
5501 300. 1318534 MHZ

F2 - Processing paraseters
51 16384

5 300. 4300009 Mz
W0W EM

558 0

Le 0.30 Hz
] 0

PC 2.00

10 W7 plot parameters

[ 22.00 cm
oY 15.00 ca
F1P 9.500 ppa
Fi 2851.24 He
F2p -0.500 ppa
F2 =150.07 ke
BPMCH 0.45455 ppafca
HICH 136, 42273 He/fca

MND-MB-013-02

Current Data Paraseters
HAME 44
ExPNO 11
PROCND 1

F2 - Acguisition Paraseters
20080,

Time .
INSTRLM Sex300
PROBHD 5 e O 1H/
PULPROG 2gdc0
65536

3 Kz
PPMON 12.72727 poefea
L= ] 95049854 Hz/cm
MNO-MB-013-02



Current Data Parameters
NAME apas04s

F2 - hcguisition Parameters
Date_ 20060426

pon
7.27372
2.42178
2.38910
2.38321
2.37728
2.00945
2.00492
1.97061
1.86732
1.92616
1.92238
1.86459
1.85448
1.67077
4815
1.62603
1.43254
1.27665
1.23116
1.20913
1.19296
1.18535
1.16988
1.14543
0.87718
0.85535
0.00001

Time 0.53
INSTRUM dpx30d
o el PROBHD 5 s GNP IH/
PULPROG 2530
o 32768
SOLVENT coc13
NS a2
os o
SWH 6172.839 Hz
FIORES 0.188380 Hr
AG 2.6542580 sec
2C RG 143.7
oW 81.000 usec
[ 3 4.50 usec
TE 300.0 K
L] 2.00000000 sec
------- CHAKMEL f1 mmmsmssns
HuCy iH
P 7.56 usec
ALY =6.00 08
5F01 300.1318534 Wiz

F2 - Processing parameters
sl 16364

5 300. 1300022 Mz
WOW EM
558 0
LB 0.30 Hr
;] 0
FC 2.00
10 MM plot parameters
(=1 22.00 ca
5 15.00 ca
FiP 5.500 ppm
F1 2851.24 Hz
F2p ~0.500 ppa
F2 -180.07 Hz
] 0.45455 ppa/ca
HICM 136. 42273 Hz/fcm
i,
h_-_._IJ.L._
D o L i e e e e e MNO-MB-014-02
ppm 8 8 7 B 5 4 3 2 1 0
- LR - moe - P - e (=3
R g 83%3 FE5R¥sBRBEZ 8 Current Data Paraseters
s g EEEES ResEasansad S ol e
/ PROCKD 1
F2 - Acguisition Paraseters
Date_ 20060425
Tine .35
IHSTRM X300
PROBHD S ma ONP IHS
o) PULPROG 9dc30
55536
SOLVENT coc13
1200
05 2
SHH 21231422 H
FIDRES 0. 329366 Hr
D 1.5434228 sec
% 51982
™ 23,550 usec
DE 4.50 usec
2c TE 300.0
1 0.03060000 sec
D11 0.03000000 BEC
------ CHANNEL 1 =sssssss
Ry 13¢
Pt 6.91 usec
2] -6.00 0B
sF01 8. 4760670 Mer
weenmnne CHANNEL 2 mmmmeess
CPPRG2 waltzif
Ll-] ™
PePO2 80.00 usec
Az -6.00 0B
P12 14.49 08
Faz 300, 1312005 M4z
F2 - Processing paraseters
51 B8
Ed TS, 4677470 WHE
W B
558
L8 1.00 Hz
@ ]
e 1.40
10 WA plot paraseters
[ 2.00 ca
o 15.00 ca
Fip 250.000 poa
Fi 18865.54 Hz
Fap =30.000 ppa
2 -2264.03 Wz
PRUCH 12.72727 ponfce
HICH 860, 49565 Hz/ca
I — — — L P i e [ bt oy [ S et it i [ e T — MNO-MB-014-02
pom 200 150 100 50 0
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Current Data Parascters

@ m 0 Ll = [l w0 ., -
3 g T H EH R R E
g ‘ﬁ o E §'~.° EHR e e HAME j146037
[ P P R e T == 10
W4 2 Froow :
F2 - Mouisition Paraseters
Date_ 200607144
O Tine 0.51
— INSTRAUM opa 300
PROBHD 5 mm 0N {H/
PULPROS 2930
L] 32768
SOLVENT coc1a
N3 »
05 o
Sa 6172.839 Hr
FIDRES 0.188380 Hz
2d i) 2.6542880 soc
RG 161.3
o B1.000 usec
0E 4.50 usec
TE 0.0 K
] 2.00000000 sec
e 11 wwesscas
MuCt H
P1 7.56 usec
ALy -6.00 a8
SFO1 300, 1316534 Mz
F2 - Processing paraseters
51 16384
5 300, 4300226 MHE
WO [
558 L}
L8 0.30 Hr
] o
PC 2.00
10 W plot paraseters
[+ 22.00 ca
cr 15.00 cn
FiR 5.500 ppm
Fi 2851.24 HI
Fap =0.500 ppa
F2 -150.07 He
PRI 0.45455 ppa/ca
HICH 13642274 Hz/fem
Ty T T T T T e L T MNO-MB-116-01
ppm 9 7 5 [i]
o
£ g § : & Current Data Paraseters
L o == e 1110037
'-" EEE ] 1
FROLND i
W F2 - Acquisition Parsseters
te 20080744
O
2d
F2 = Processing parassters
51 32768
SF 754677180 Wz
WOH X
558 []
B 1.00 Hz
] []
o 1.4
10 MMA plot paraseters
22,00 ca
cY 15.00 ca
FiP 250.000 pps
Fi 18866.53 Hr
i -30.000 ppn
F2 -2264.00 HE
i 12.72727 ppafca
AN HICH 6049823 Ha/ca
. b :
: e L : : e MNO-MB-116-01
Ppm 200 150 100 0
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Corrent Data Paraseters
NaE 2056

BP0 0
PRICHD 1
W%//% % F2 - Acquisition Paraseters
Date_ 20060503
Tise 7.08
INSTRM L
PROMC S se 880 BB-1H
2530
1 RH53E
SOLVENT coc13
L] =
o ]
S 8278, 146 Hz
O FIDAES 0.126314 Hz
M 3.9584243 sec
L] 164.3
o 50,400 usec
e 5,50 usec
TE 030K
1 ©.00300000 sec
...... CHAMMEL f1 ssmsssss
Y H
P 9.28 wsec
2e L1 .00 8
o 4001324710 W

F2 - Procesaing parssaters
2768

st
5 400.1300109 Wiz
Lol EM
=8 [
] 0.30 hr
Ll ]
L3 2.00
10 WA plot parsmeters
cx 2.00 ca
cy 15.00 ca
FiP 5.500 ppa
F1 380124 M
2 -.500 gpa
f2 -200.07 He
PPUH 045455 pom/cn
— 12 18187727 Hefen
e
Ao | . , AT
: e . : e MNO-MB-017-01
ppma 9 B 7 B ] 4 2 1 0
+ cge = ssgens
g & g $8ig BYz HEYERAREE 3 Cocy Dt e
L 2 T EERR ERE YERRARAARN s ey 1
& I Nnnn !
\Y4 NN44 IR
Date_
Time 7.3%
v vt
PAOBD 5 sa BBD B3-1H
PULPROG g0
™ 65535
[o) SOLVENT coc3
) 150
s 2
SHH 33112582 K
FIDRES 0.5052%8 Mz
n 0.9696435 3ec
" 16384
™ 15,100 uaec
-3 8.00 wsec
E 3.0 K
o 0.03000000 sec
2e a1t 0.03000000 sec
mmsanass CHANNEL f] sssssses
13
Pt 18,94 usec
X 5.00 08
01 180,6242789 Wiz
mmmmean CHISMEL {2 mammmens
cPOPAG? altz1s
nC2 iH
] 90.60 usec
L2 0.0 88
pLI2 10.75 8
o2 4001324710 eix
F2 - Processing paraseters
51 32768
¥ 1006127673 Mtz
o =
58 0
T 1.00 Hz
& [
pe 2.00
Iﬂ M plot paraseters
22.00 ca
I:\‘ 15.00 ca
Fip 000
F1 2818319 Mz
Fap ~30.000 ppa
F2 =3018.38 Wz
PPMCH 12.72727 poafea
e 1280 52612 Kefen
e T e —— T — MND-MB-017-01
ppm 200 150 100 50 0
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Current Dats Paraseters
g

-y 15082
ExPHO 10
PROCND tH
F2 - Mcguisition Paraseters
Date_ 20060515
Tine 5.23
INSTRM avao0
PROBMO 5 ma BBO BE-1M
2§30
T 63536
SOLVENT £oc1y
L 2
os L
SWH B278. 146 Mz
FIOFES 0. 126314 Mz
AG 39584243 sec
RS 14
-] 60.400 usec
-3 680 usec
1E 30K
o 0.00300000 sec

PL 9.25 usec
1 0.00 ab
01 400, 1324710 Wiz

F2 = Precessing parasetars
81

=R

200, 1300112 Wiz
o

zags AEE
i
5

E..
i

aiagz

0,454 ppajfcn
181 87727 Hafem

MND-MB-030-02

Current Oata Peraseters
NUE ey 15082
(] 1
PROCHD 1

F2 = Acquisition Paraseters
Dete_ 20050815
Tise 15,81
INSTAUM awvano

il

EERBESS%‘SG
]

F2 - Processing parameters
32768

1006127674 Mz
e

ggas=

o
1.00 Hz

o

2.00
oA plot paraseters
22.00 cm

15.00 cm
250,000 pps.
/15319 W

2205 28R

5

=30.000 pos

=3018.38 Hr

12.72727 poa/ca
120052642 Hz/fce

agﬁl%!

MNO-MB-030-02



~
- @ Current Data Parameters
2 : NAME 11280
EXPNO 0
PROCHO 1
F2 - acquisition Paraseters
Date_ 20080729
Time 2.50
(0] INSTRM dpX0
PROSHD 5 ma ONP W/
PULFROG 1930
]
SOLVENT
N
]
Sk
FIDRES
]
2h =
o
E
T
o1
300. 1318534 Wz
F2 - Processing paraseters
51 16384
&F 300, 1300257 Wz
WOH EM
558 L
B 0.30 Hr
68 o
PG 2.00
10 KM plot paraseters
cx 22.00 cm
oy 15.00 ca
Fip 9.500 pes
F1 285124 Hr
Fap -0.500 ppn
F2 =
PPHCM 0.45455 pon/ca
HICH 136.42274 Hifea
) . A oS maa e
: Iy T e M= ME 1G9 = 05D E S
ppm 8 ] 7 6 5 4 3 2 i 0
g ] W@ o m N 8
= = S88 §RQ§335 3 Current Data Paraseters
s § ERE EEFEETEE we y1ze0s0
FROCND 1
F2 - Mguisition Paraseters
e 20060729
Time 3.
INSTRAM dpx300
FROBHD 5 ma OWP IH/
PULPADG 29de30
] 6536
SOLVENT Cot]
NS 1200
9 ] 2
B 21201422 Hr
FIDAES 0.323955 Hi
] 1.5434220 mec
] 10321.3
o 23,550 usee
DE 4.50 usec
TE 300.0 K
(] 0.03000000 sec
2h Dit 0.03000000 sec
ssssesss CHIMEL {1 sesssses
W 13¢
P1 6.91 usec
PLI -6.00 0B
i 5. 4TG0670 Wi
----- wen CHANMEL 12 mmmmmees
CPROPRG2 walkzib
st 1R
& 75. 4677150 M
e EM
a8 [}
7] 1.00 He
@ ]
" 1.40
10 84 plot paraseters
o 22.00 ca
o 15.00 ¢a
Fip 250.000 pon
Fi 18965.93 Hz
Fap -30.000 pps
F2 -2264.03 Mz
PRMCH 12.72727 poafes
HIEH 60, 49823 Hz/ca
T T T T ) —T—1—r T T ! ——1—————— MNO-MB-139-05bis
ppa 200 150 100 S0 0

S-42



oo

ppm B ] 4
s g E85 588
(@]
2
ppm 200 150 100 50

S-43

Current Data Parassters
HAME

1y14036
ExPa0 w0
PROCND 1

F2 - Acquisiticn Peraseters
Date_ 20060717

Time 0.4
TR a0
POBO 5 ea BB) BA-1H
PULPROG N

] 55535
SOLVENT €013

L] R»

05 8

i B2T8.146 Mz
FIDES 0, 126344 M
g 39580243 sec
L 194

-] 60,400 usec
o 6.50 usec
TE 303.0 X
o 0.00300000 sec
"""" CHAMNEL 1] sesssses
W H

P 5,25 uses
AL 0.00 db
SFO01 4001324710 Wi
F2 = Processig paraseters
st

E 4091300395 w4z
L) EM
558 [

] 0.30 Hz
] o

PC 2.00

10 NG plot paraseters

cx R».00ce
cy 15.00 cn
Fip 9.500 poa

1 309124 K

Fap -9.500 poa
2 -200.07 He
PPMCH 45455 poadom
M 181.87729 Hefca
MNO-MB-124-02

Corrant Data Parameters
NASE

Iyiea3s
(] 1
PROCND 1
F2 = Acquisition Perassters
Date_ 20060717
Time 1.69
INSTRM avait
PROSHD % ma BBO BB-1M
PG 930
™ L
SOLVENT coc13
" 1500
s 2
T 2,58 M
FIDRES 0.505258 K
o 0.9695435 3uc
3 18390.4
o 18,100 usec
e 8.00 usec
TE 030K
ot 0,03000000 sec
an 0,63000000 sec
mewwaans CHARNEL f1 m=msmees
L= 13
L] 10.94 usec
a1 5.00 o8
01 1006242789 Mz
seresens CHANREL 12 seesmees
CPOPRG2 waltzib
w2 "
POPO2 80,00 usec
P2 ©.00 ab
12 19,76 B
02 £50.1324710 Wiz
F2 - Processing persmeters
51 )
5 100.6428045 Wiz
oH 3
558 []
LB 1,00 He
3 [
Pt 2.00
10 MMA plot parameters
=3 22.00 cm
e 15.00 ca
FiP 250,000 pom
Fi 153,20 Hr
P -30.000 pom
F2 -3018.38 He
e 12.72727 poa/ca
IR 126052661 He/ce

MNO-MB-124-02



pom
7.2750
3034

sicEsesTIIIssgElaEaIgEbISEELLE  =---mm

- e B (= 6

r"_

Tine 2.3
INSTR avaly
& mm B8 BE-1H

2HREREIGRARS
37
g
&
F

£.00300000 sec
2

P rer T | [ —
Ld C)

P 9.25 uses
Ly 0.00 dB
501 400, 1324710 Wiz
F2 - Processing paraseters
81 68
s 4001300036 Wiz
wON ]
558 0
L8 0.30 K
] []
PC 2.00
10 MR plot parasetars
[=3 .00 cn
Y 15.00 cn
Fip 9.500 pps
Fi 801,24 Hr
Fap -0.500 pos
F2 -200.07 K
PPNEN 0.45455 pom/cn
KM 18167727 Hefom
T — —r —_—
L LL\____LL..__
e L B I L L e i e MNO-MB-052-01
ppa 9 :} 7 B 5 4 3 2 1 0
. b RER i ERRREAR g
= -] EER s IBFEEAR e
O
2
18.75 0B
502 400, 4324710 Vet
F2 - Processing paraseters
51 32768
5 100.B127653 Mrir
wOW ]
558 L]
LB 1.00 e
] ]
PC 2.00
lD WA plot peraseters
.00 cm
15.00 cm
Fip 250.000 pom
F1 25153.19 Hz
i -30.000 ppm
F2 -3018.38 Hz
FRHCH 12.72727 pom/ca
HITH 128052612 Hz/cm
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Current Data Parameters
NAME b

EXPNO 10
PROCND 1

F2 - Acquisition Paraseters
Date_ 20060702
Time 247
INSTRUM dpx300
PROSHD 5 e GNP {H/
PULPRADG 2530

o 32768
SOLVENT cocla

NS 32

] L]

S 6172 B30 Kz
FIORES 0.186380 Mz
Al 2.6542580 sec
] 228.1

oW 84,000 usec
DE 4.50 usec
TE 300.0 K

01 2.00000000 sec
wawmsens CHANNEL f{ ==ssmsss
MCE H

P 7.56 usec
ALY ~6.00 dB
501 300.1318534 WHz
F2 - Processing parameters
51 16354

5F 300. 1200006 MHz
WOW EM
558 0

(1] 0.30 Hz
58 L]

FC 2.00

10 NMA plot paraseters

[~ 22.00 ca
cr 15.00 e
Fip 9.500 ppa
F1 20850.24 Kz
F2P -0.500 ppm
F2 =150.07 Hz
BPMCM 0,45455 pon/ca
HICH 136, 42273 Hz/cm
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Current Data Paraseters
RAME ju30044

ExPND 11
PROCND 1

F2 - Acquisition Parameters
Date_ 20080702
Time ».20
INSTRUM

SFo2 300. 1312005 Mz

F2 - Processing paraseters

51 327E8

75, 4677190 MHZ
]

o
1.00 Hr
o

REEHEY

.40

10 WA plot paraseters

=1 22.00 cm
cr 18.00 ca
Fip 250.000 pom
Fi 1BBES. 51 HX

Fap =30.000 ppm.
F2 -2264.03 Hz
FRMOI 12.72727 poaes
HICH 96040823 Hz/fcm

MNO-MB-087-01
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m-unr. Data Parsssters
Jl\llﬁi

E:nn

PROCND !

F2 - Acquisitisn Paraseters
0050615

Tise u.la
INSTRM
m 5 ma BB0 ﬂ-ll(
2530

‘B 65536
SOLVENT cocl3
NS k-4
08 8
Su 8278, 145 Wy
FIORES. 0.126344 Hz
AD 3.9554243 e
RG i
L4 62.400 usec
3 £.50 usec
TE ¥I0K
o 0.00300000 sec
ssssuees CHANNEL f] sessssse
Wct "
Pt 9.2% usec

1 0.00 a8
501 #00.1324710 Wiz

F2 - Processing pacaseters
s1

& 400, 1300119 Wiz
oW B
38 0

1] .30 Mz
@ [

e 2.00

00 cn

o 15.00 ca
FiP 5.500 pos
F1 ;01,24 Hr
Fop -0.500 ppa
F2 =200.07 K
PRMD 0.45455 poa/es
HICH 18187727 H/ca
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W\ Data Paraseters

Inie088
EN u
PROCMD 1

F2 - Azquisiticn Paraseters
Date_ ZO060E1S
II. 9.43

avaDn
m S ea BBO BE-1H
2gded0

vu 65535
SOLVENT £ocld

N5 1800

05 2
SWH 33112.582 Mz
FIFES 0.5052%8 Hz
A 0.9605436 sec
A6 16384
o 15,100 usec
-3 8.00 usec
T 030K
o 0.03000000 sec
a1 0.03000000 sec
memanann CHINNEL f] mesessss
L= 13

P 10,54 usec
ALl 5.00 g8
5F01 160, 6242789 WHz
memmsees CHAMMEL f2 ssssssss
CPOPAG2 waltzif
NC2 H
PCPD2 90,00 usec
Az 0.00 8
ALI2 19.76 8
o 4001324710 Mz
F2 - Processing paraseters
s1

5 100, 6128045 Wiz
WO ]
558 L

] 1.00 Wz
o [3

PC 2.00

!D WA plot paraseters

2,00 cn

Cl 15.00 ¢cs
Fip 50,000

1 25153.20 Mz
> =30.000 pom
r2 =3018.38 Hz
PPMCN 12.72727 pomfen
HICH 12680 52681 Hz/fem

MND-MB-063-01



