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General Information: All reactions were conducted under a nitrogen or argon
atmosphere unless otherwise noted. Anhydrous procedures were conducted using
oven dried or flame dried glassware and standard syringe and cannula transfer
techniques. Hydrogenation was performed in a stainless steel autoclave. Solvents
were of reagent grade, dried and distilled before use following standard procedures.
Unsaturated ester 4a-n was prepared according to literature procedure.’ All other
chemicals were obtained commercially. '"H NMR spectra were recorded on a 400
MHz spectrometer. Chemical shifts were reported in ppm from tetramethylsilane with
the solvent resonance as the internal standard (CDCls, 6 = 7.26). Data are reported as
follows: chemical shift (6 ppm), multiplicity (s = singlet, d = doublet, t = triplet, q =
quartet, m = multiplet), coupling constants (Hz), integration, and assignment. *C
NMR data were collected on a 100 MHz spectrometer with complete proton
decoupling. Chemical shifts are reported in ppm from the tetramethylsilane with the
solvent resonance as internal standard (CDCls, § = 77.0). >'P NMR spectra were
recorded on 162 MHz spectrometer. The enantiomeric excesses were determined by
HPLC analysis on chiral chiralpak AD-H, chiralcel OD-H or chiralcel OJ-H column.
Optical rotations were reported as follows: [a]*p (¢ g/100mL, in solvent). HRMS

data were obtained with Micromass HPLC-Q-Tof mass spectrometer.

General Procedure for Preparation of 3a-f
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General procedure for the preparation of 3: A mixture of (R, Sp)-2 and imidazole or
benzimidazole (8 equiv.) in degassed glacial AcOH was stirred at 80 °C for 8 h.
The reaction mixture was quenched with an excess saturated NaHCOs3 solution and
extracted with CH,Cl,. The organic extracts were washed with brine and dried over
anhydrous Na,SOy, filtered and evaporated under reduced pressure. The crude product
was purified by flash column chromatography (SiO,, hexane: ethyl acetate: Et;N,

10:10:1) to afford the corresponding 3.



1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]ethyl}-imidazole (3a). 2a (1.32 g, 3
/=N mmol) and imidazole (1.63 g, 24 mmol) in AcOH (15 mL) were
>;—N

used with reference to the general procedure. Yield: 89%, orange

e crystal. [0]*’p -284.9 (c 1.0, CHCls); m.p. = 195-196 °C; '"H NMR

(400 MHz, CDCls): & 1.86 (3H, d, J = 6.8 Hz), 3.88 (1H, s), 4.06

(5H, s), 4.41 (1H, s), 4.66 (1H, s), 5.61 (1H, q, J = 3.6 Hz), 6.55 (1H, s), 6.59 (1H, s),

6.72 2H, t,J=7.6 Hz), 7.02 (2H, t,J=7.2 Hz), 7.11 (1H, t, J = 7.2 Hz), 7.18 (1H, s),

7.37 (3H, m), 7.52 (2H, m); °C NMR (100 MHz CDCl):  22.7, 51.4 (d, J = 10 Hz),

68.7 (d, J =3 Hz), 69.8, 70.0, 72.3 (d, J = 4 Hz), 76.2 (d, J =9 Hz), 93.4 (d, J =25

Hz), 116.5, 127.9, 128.2 (d, J = 8 Hz), 128.6, 129.4, 131.5 (d, J = 19 Hz), 135.1 (d, J

=21 Hz), 136.8 (d, J = 8 Hz), 138.1 (d, J = 6 Hz); *'P NMR (162 MHz, CDCl;): &
-24.77; HRMS (ESI): calcd for C,7H,sFeN,P [M+H]+: 465.1183, found: 465.1194.

1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]propyl}-imidazole (3b). 2b (0.45 g,

—

/=N 1 mmol) and imidazole (0.54 g, 8 mmol) in AcOH (5 mL) were used
N
g with reference to the general procedure. Yield: 80%, orange crystal.

é Prhe [a]*b -277.4 (c 1.0, CHCl3); m.p. = 213-214°C; "H NMR (400 MHz,

CDCLy): & 0.84 (3H, t, J = 7.3 Hz), 2.02 (1H, m), 2.51 (1H, m), 3.85
(1H, s), 4.04 (5H, s), 4.39 (1H, s), 4.64 (1H, s), 5.22 (1H, d, J = 11.8 Hz), 6.56 (1H, s),
6.58 (1H, s), 6.67 (2H, t, J = 7.6 Hz), 7.01 (2H, t, J = 7.2 Hz), 7.10 (1H, t, J = 7.3 Hz),
7.18 (1H, s), 7.36 (3H, m), 7.51 (2H, m); *C NMR (100 MHz CDCls): § 11.2, 28.8,
57.8 (d, J=9 Hz), 68.9 (d, J = 3 Hz), 69.8, 70.0, 72.1 (d, J = 4 Hz), 76.0 (d, J = 9 Hz),
93.6 (d, J = 25 Hz), 116.4, 127.9 (d, J = 7 Hz), 128.2 (d, J = 8 Hz), 128.6, 129.4,
131.3 (d, J = 18 Hz), 135.2 (d, J = 21 Hz), 135.8, 136.8 (d, J = 7 Hz), 138.2 (d, J =6
Hz); *'P NMR (162 MHz, CDCls): & -24.63; HRMS (ESI): caled for CogHy/FeN,P

[M+H]'": 479.1340, found: 479.1344.

1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]-s-butyl}-imidazole (3c). 2¢ (2.5 g,
5.3 mmol) and imidazole (2.9 g, 42.4 mmol) in AcOH (20 mL) were used with

reference to the general procedure. Yield: 61%, orange solid. [a]*p -339.2 (¢ 1.0,

CHCL3); 'H NMR (400 MHz, CDCls): § 0.78 (t, J = 6.6 Hz, 3H), 1.13 (t, J = 6.9 Hz,



3H), 2.68 (m, 1H), 3.95 (s, 1H), 3.99 (s, 5H), 4.43 (s, 1H), 4.66 (s,

N/;\' 1H), 5.23 (s, 1H), 6.47 (s, 1H), 6.62 (s, 1H), 6.85 (t, J = 7.7 Hz, 2H),

~ PPh, 7.07 (t, J = 7.4 Hz, 2H), 7.14 (t, J = 7.3 Hz, 1H), 7.25 (s, 1H), 7.36
= (m, 3H), 7.52 (m, 2H); °C NMR (100 MHz CDCls): & 19.1, 22.6,
32.7,62.1 (d, J= 8 Hz), 69.6, 70.1, 70.4, 72.3 (d, J=4 Hz), 76.2 (d, J= 11 Hz), 93.2 (d,
J=25Hz), 118.8, 127.8 (d, J = 7 Hz), 128.1 (t, J = 8 Hz), 128.6, 129.2, 131.5 (d, J =
19 Hz), 135.1 (d, J =21 Hz), 136.7, 137.1 (d, J = 7 Hz), 137.6 (d, J = 7 Hz); >'P NMR
(162 MHz, CDClL): & -25.53; HRMS (ESI): caled for CaHyoFeN,P [M+H]":

493.1496, found: 493.1514.

1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]benzyl}-imidazole (3d). 2d (0.50 g,

1 mmol) and imidazole (0.54 g, 8 mmol) in AcOH (5 mL) were used

O ,~N With reference to the general procedure. Yield: 80%, orange solid.
= :P; [a]*b -181.6 (c 0.25, CHCl;); 'H NMR (400 MHz, CDCl;): & 3.80
Fe (s, SH), 4.09 (s, 1H), 4.42 (s, 1H), 4.45 (s, 1H), 6.53 (d, J = 4.8 Hz,

1H), 6.59 (s, 1H), 6.94-7.00 (m, 3H), 7.08-7.20 (m, 4H), 7.34-7.42
(m, 8H), 7.59 (m, 2H); '>C NMR (100 MHz CDCL): § 60.2 (d, J = 13 Hz), 69.9, 70.1
(d, J =12 Hz), 70.7 (t, = 19 Hz), 72.6, 76.5 (d, J = 9 Hz), 91.8 (d, J = 25 Hz), 118.2,
127.6 (d, J = 36 Hz), 128.0 (t, J = 8 Hz), 128.2 (d, J = 10 Hz), 128.6, 129.4, 132.1 (d,
J =10 Hz), 135.0 (d, J = 21 Hz), 136.0, 136.8 (d, J = 7 Hz), 137.8, 140.4; >'P NMR
(162 MHz, CDCL): & -25.23; HRMS (ESI): caled for CiHyFeN,P [M+H]:
527.1340, found: 527.1317.

1-{(R)-1-[(S)-2-(bis(3,5-dimethylphenyl)phosphino)ferrocenyl]-s-butyl}-imidazole

CHs (3e). 2e (0.67 g, 1.28 mmol) and imidazole (0.44 g, 6.40
(/N mmol) in AcOH (5 mL) were used with reference to the
HsC NJ
P" Fe general procedure. Yield: 51%, orange solid. [a]*p
HaC &~/ |
-210.1 (¢ 1.1, CHCl3); H NMR (400 MHz, CDCls):

CHa 0.77 (d, J =6.8 Hz, 3H), 1.06 (d, J =8.4 Hz, 3H), 2.10 (d,

J =8.4 Hz, 6H), 2.29 (d, J =8.4 Hz, 6H), 2.67 (m, 1H), 3.96 (m, 6H), 4.39 (m, 1H),
4.63 (m, 1H), 5.13 (m, 1H), 6.38 (m, 2H), 6.60 (m, 1H), 6.74 (m, 2H), 7.00 (m, 1H),



7.15 (m, 2H), 7.25 (m, 1H); °C NMR (100 MHz CDCl3): & 19.1, 21.3 (d, J = 12 Hz),
22.6,33.1, 62.1 (d, J = 8 Hz), 69.5, 70.1, 70.3, 72.4, 76.6, 93.4 (d, J = 24 Hz), 118.8,
127.5, 129.5, 129.7 (d, J = 8 Hz), 131.0, 132.8 (d, J = 21 Hz), 136.9 (t, J = 8 Hz),
137.4 (d, J = 8 Hz); *'P NMR (162 MHz, CDCl3): § -24.60; HRMS (ESI): calcd for
C33H37FeN,P [M+H]"™: 549.2122, found: 549.2106.

1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]-s-butyl}-benzimidazole (3f). (0.75

g, 1.6 mmol) and benzimidazole (1.51 g, 12.8 mmol) in AcOH (5

Q mL) were used with reference to the general procedure. Yield: 73%,
N
=N

orange solid. [a]*’p -298.2 (¢ 1.1, CHCl;); 'H NMR (400 MHz,
Ph,

é i CDCls): 8 0.76 (d, J = 6.6 Hz, 3H), 1.27 (d, J = 6.7 Hz, 3H), 2.87
(m, 1H), 3.89 (s, 1H), 4.06 (s, 5H), 4.46 (s, 1H), 4.81 (s, 1H), 5.63
(m, 1H), 6.46 (t, J = 7.7 Hz, 2H), 6.67 (t, J = 7.3 Hz, 2H), 6.84 (m, 1H), 6.98 (t, J =
7.5 Hz, 1H), 7.06 (m, 1H), 7.29 (m, 5H), 7.43 (m, 2H), 7.63 (m, 1H); °C NMR (100
MHz CDCls): 8 19.7, 23.3, 32.8, 60.4, 69.5, 70.3 (d, J=4 Hz), 72.4 (d, J= 4 Hz), 76.7,
111.2,120.0, 121.1, 121.9, 127.2 (d, J= 7 Hz), 127.7, 128.1 (d, J= 8 Hz), 129.1, 131.4
(d, J= 20 Hz), 133.5, 134.9 (d, J= 21 Hz), 135.6 (d, J= 7 Hz), 136.7 (d, J= 8 Hz),
142.9 (d, J= 42 Hz); *'P NMR (162 MHz, CDCl;): & -25.97; HRMS (ESI): calcd for

C33H31FeN,P [M+H]": 543.1653, found: 543.1631.

General Procedure for Preparation of Ligands la-i

~
07Ny AN
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RyP Fe = R,P” Fe
R

Et,0, RT or -78°C
3 1

To a solution of 3 in dry Et,O was added dropwise n-BuLi (1.5 equiv., 1.6 M solution
in hexane) at room temperature (-78 °C for 1d), and the mixture was stirred for an
hour under argon atmosphere before chlorodiphenylphosphine (1.5 equiv.) was added.
The reaction mixture was stirred for futher 2 h, saturated NaHCOj; solution was added.

The organic layer was washed with brine and dried over anhydrous Na,;SO,, filtered



and evaporated under reduced pressure. The residue was purified by flash column

chromatography (SiO,, hexane: ethyl acetate, 5:1) to afford the corresponding 1.

1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]ethyl}-2-(diphenylphosphino)imid
azole (1a). Yield: 75%. Orange crystal, [a]*’p -147.2 (¢ 1.0, CHCLs); "H NMR (400
Ph,R MHz, CDCl3): & 1.62 (d, J = 6.8 Hz, 3H), 3.91 (s, 1H), 4.06 (s, 5H),
gN%N 4.43 (s, 1H), 4.69 (s, 1H), 6.43 (m, 1H), 6.57 (m, 2H), 6.78 (d, J =
ppp, 20 Hz 1H), 6.92 (m, 3H), 7.07 (m, 3H), 7.15 (m, 3H), 7.25 (s, 1H),
é 7.33-7.38 (m, 5H), 7.53 (m, 4H); °C NMR (100 MHz, CDCl): &
23.0,51.2 (dd, J =17, 10 Hz), 69.3, 70.0, 70.1, 72.1 (d, J = 4 Hz), 76.5 (d, J = 12 Hz),
93.8 (d, J = 27 Hz), 118.9, 127.4, 127.7 (d, J = 5 Hz), 127.9, 128.0 (d, J = 7 Hz),
128.2 (d, J = 6 Hz), 128.5 (d, J = 8 Hz), 129.2 (d, J = 21 Hz), 130.7, 131.4 (d, J = 18
Hz), 133.4 (d, J = 19 Hz), 134.4 (d, J = 21 Hz), 135.5 (d, J = 22 Hz), 136.2, 137.6 (d,
J =9 Hz), 139.0 (d, J = 8 Hz), 143.7; *'P NMR (162 MHz, CDCl3): § -24.1, -35.1;
HRMS (ESI): caled for C3oH34FeN,P, [M+H]": 649.1625, found: 649.1636.

1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]propyl}-2-(diphenylphosphino)im
idazole (1b). Yield: 50%. Orange crystal. [a]*’p -246.9 (c 1.0, CHCls); "H NMR (400
MHz, CDCl3): § 0.62 (m, 3H), 2.04 (br, 1H), 2.52 (m, 1H), 3.91 (s,
/=N 1H), 3.98 (s, 5H), 4.38 (s, 1H), 4.66 (br, 1H), 6.21 (br, 1H), 6.37 (t, J
g = =17.0 Hz, 2H), 6.86-6.92 (m, 3H), 7.00 (t, J = 6.8 Hz, 2H), 7.08-7.14
Fe (m, 3H), 7.20-7.27 (m, 5H), 7.6 (m, 3H), 7.57 (m, 4H); °C NMR
(100 MHz, CDCl3): 811.6, 29.6, 57.1, 70.0, 72.2 (d, J = 4 Hz), 76.3
(d, J = 14 Hz), 94.9 (d, J = 25 Hz), 119.0, 127.1, 127.6 (d, J = 5 Hz), 127.9, 128.0,
128.1, 128.2, 128.3, 128.7, 129.4, 131.2, 131.3, 133.6, 133.8, 134.3, 134.5, 135.5,
135.8, 136.6, 137.0, 138.0 (d, J = 9 Hz), 139.6 (d, J = 8 Hz), 144.8; *'P NMR (162
MHz, CDCl): & -23.9, -37.9; HRMS (ESI): caled for CyH3cFeN,P, [M+H]":
663.1781, found: 663.1763.

1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]-2-methylpropyl}-2-(diphenylphos
phino)imidazole (1c). Yield: 64%. Orange crystal. [a]*’p -584.5 (¢ 0.5, CHCL;); 'H
NMR (400 MHz, CDCls): 8 0.57 (d, J = 6.5 Hz, 3H), 0.79 (d, J = 5.1 Hz, 3H), 2.52

6



oph, (m, 1H), 3.64 (s, 5H), 4.02 (s, 1H), 4.41 (s, 1H), 4.62 (m, 1H), 5.99

y  (m, 1H), 6.79 (m, 2H), 7.06 (m, 2H), 7.12 (m, 2H), 7.32 (m, 6H),

e 7.36 (m, 3H), 7.54 (m, 4H), 7.65 (m, 1H), 7.75 (m, 2H); °C NMR

e e (100 MHz, CDCls): & 20.2, 22.0, 34.1, 62.1 (d, J = 18 Hz), 69.4,
70.0, 72.7 (d, J = 11 Hz), 74.4 (d, J = 15 Hz), 95.7 (d, J = 27 Hz),

121.8 (d, J = 16 Hz), 127.7 (d, J = 6 Hz), 127.8, 128.0 (d, J = 8 Hz), 128.2, 128.3,
128.4, 128.6, 129.0, 129.2, 130.4, 132.4 (d, J = 18 Hz), 133.6 (d, J = 20 Hz), 134.8 (d,
J=21Hz), 135.2 (d, J =22 Hz), 135.8, 136.8, 137.9 (d, J = 8 Hz), 138.4 (d, J = 8 Hz),
145.1; *'P NMR (162 MHz, CDCl): & -25.6, -36.5; HRMS (ESI): calcd for

C41H38FGN2P2 [M+H]+I 6771938, found: 677.1921.

1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]benzyl}-2-(diphenylphosphino)imi
dazole (1d). Yield: 70%. Orange crystal. [a]*’p -59.9 (¢ 1.0, CHCls); 'H NMR (400
MHz, CDCls): & 3.85 (s, 5H), 4.05 (s, 1H), 4.39 (s, 1H), 4.42 (s,
O )P\th 1H), 6.82 (m, 3H), 6.89 (m, 3H), 6.97 (m, 4H), 7.04 (m, 2H), 7.15
N_J (m, 8H), 7.36 (m, 5H), 7.45 (m, 1H), 7.60 (m, 2H); *C NMR (100
PPh,  MHz, CDCls): & 59.6, 59.8 (d, J = 13 Hz), 70.2, 70.4, 71.1, 72.6 (d,
J =4 Hz), 92.8 (d, J = 27 Hz), 120.2, 127.6, 127.7, 127.8, 127.9,
128.0, 128.1, 128.2, 129.3, 130.2, 132.0 (d, J = 18 Hz), 133.4, 133.6 (d, J = 4 Hz),
135.3 (d, J =21 Hz), 135.6, 137.4 (d, J = 9 Hz), 138.3 (d, J = 8 Hz), 139.9, 144.7;°'P
NMR (162 MHz, CDCls): § -25.3, -33.5; HRMS (ESI): calcd for CyqHzcFeN,P,
[M+H]": 711.1781, found: 711.1796.

1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]-2-methylpropyl}-2-[bis(4-trifluor
omethylphenyl)phosphino]imidazole (le). Yield: 47%. Orange crystal. [a]*p
-280.0 (c 1.2, CHCl3); 'H NMR (400 MHz, CDCl3): & 0.63

FsC CFs
@ Q (d, 3= 6.6 Hz, 3H), 0.98 (d, J = 5.2 Hz, 3H), 2.61 (m, 1H),
P

N)§N 3.79 (s, 5H), 4.04 (s, 1H), 4.34 (s, 1H), 4.67 (s, 1H), 6.15
- (m, 1H), 6.41 (t, J = 7.4 Hz, 2H), 6.93 (m, 3H), 7.01 (m,
PPh,
< 1H), 7.22 (m, 1H), 7.33 (m, 4H), 7.41 (m, 1H), 7.51 (m,

4H), 7.75 (m, 2H), 7.80 (m, 1H), 8.17 (m, 1H); °C NMR



(100 MHz CDCL): § 20.1, 22.5, 33.4, 61.7, 69.8, 70.1, 71.1, 72.6 (d, J = 4 Hz), 75.3
(d, J=14 Hz), 94.6 (d, J = 27 Hz), 121.8, 122.7 (d, J = 7 Hz), 125.5, 126.0, 127.4 (d,
J=6THz), 128.1 (d, J = 8 Hz), 128.8 (dd, J =6, 11 Hz), 129.3, 130.3 (d, J = 12 Hz),
130.8 (d, J =9 Hz), 131.0, 131.7 (d, J = 18 Hz), 135.3 (d, J = 23 Hz), 136.7 (d, J = 16
Hz), 137.2, 137.7 (d, J = 8 Hz), 138.5 (d, J = 8 Hz), 142.8; *'P NMR (162 MHz,
CDCly): & -25.49 (d, J = 35.0 Hz), -39.31(d, J = 33.5 Hz); HRMS (ESI): calcd for
Cy3H3eFsFeN,P, [M+H]": 813.1686, found: 813.1656.

1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]-2-methylpropyl}-2-[bis(3,5-dimet
hylphenyl)phosphino]imidazole (1f). Yield: 49%. Orange solid. [a]*’p -227.9 (¢ 1.0,
CHs CHg CHCly); 'H NMR (400 MHz, CDCl5): 6 0.53 (d, J= 6.4 Hz,
Q Q 3H), 0.67 (d, J = 5.2 Hz, 3H), 2.23 (s, 12H), 2.41 (m, 1H),
HaC P

CH
. ° 3.54 (s, SH), 4.00 (s, 1H), 4.35 (s, 1H), 4.57 (s, 1H), 5.80
N
= (m, 1H), 6.91 (d, J = 12.4 Hz, 4H), 7.11 (m, 6H), 7.35 (s,
PPh
Ce ’ 3H), 7.43 (d, J = 8.4 Hz, 2H), 7.56 (s, 2H), 7.92 (m, 1H);

C NMR (100 MHz CDCLy): & 20.3, 21.4, 21.7, 34.4, 62.3
(d, J=11 Hz), 69.1, 70.0, 72.6, 73.5, 73.8, 95.44, 121.6 (d, J = 20 Hz), 127.6 (d,J =7
Hz), 127.8, 128.0 (d, J = 8 Hz), 129.1, 130.3, 131 (d, J =20 Hz), 132.7 (t, J = 17 Hz),
135.2 (d, J = 22 Hz), 137.5, 138.0 (d, J = 9 Hz), 138.4; *'P NMR (162 MHz, CDCl;):
& -25.34, -36.03; HRMS (ESI): calcd for Cy4sHusFeN,P, [M+H]": 733.2564, found:
733.2585.

1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]-2-methylpropyl}-2-(dicyclohexyl
phosphino)imidazole (1g). Yield: 38%. Orange solid. [a]*’p -267.9 (¢ 1.12, CHCl;);
pcy, 'H NMR (400 MHz, CDCLs): & 0.48 (d, J = 5.5 Hz, 3H), 0.55 (d, J =
N\;N 6.5 Hz, 3H), 1.24~1.44 (m, 11H), 1.66 (m, 3H), 1.83 (m, 4H), 1.96 (m,
=~ PPh, 1H), 2.06 (m, 1H), 2.20 (m, 1H), 2.37 (m, 1H), 2.59 (m, 1H), 3.51 (s,
5H), 4.05 (s, 1H), 4.37 (s, 1H), 4.39 (s, 1H), 5.33 (t, J = 9.7 Hz, 1H),
7.26 (m, 5H), 7.40 (m, 4H), 7.63 (m, 2H), 8.63 (m, 1H) ; *C NMR (100 MHz CDCl;):
0 20.5, 21.3, 26.3, 26.5, 26.8 (d, J =9 Hz), 27.5 (d, J = 10 Hz), 27.7 (d, J = 9 Hz),

29.3 (d, J = 8 Hz), 30.1 (d, J = 16 Hz), 30.3 (d, J = 10 Hz), 30.7, 33.3, 34.7 (d, J =9



Hz), 35.9 (d, J = 10 Hz), 62.2 (d, J = 14 Hz), 69.0, 70.2, 72.4 (d, J = 16 Hz), 72.9,
75.2,97.6 (d, J =26 Hz), 122.5 (d, J =29 Hz), 128.1 (dd, J =8, 16 Hz), 129.3, 129.9,
132.9 (d, J=18 Hz), 135.2 (d, J =22 Hz), 137.8 (d, J=9 Hz), 138.3, 145.6 (d, J =13
Hz); *'P NMR (162 MHz, CDCL): & -25.65, -36.46 ; HRMS (ESI): caled for
C41HsoFeN,P, [M+H]": 689.2877, found: 689.2864.

1-{(R)-1-[(S)-2-(bis(3,5-dimethylphenyl)phosphino)ferrocenyl]-2-methylpropyl}-2
-(diphenylphosphino)imidazole (1h). Yield: 40%. Orange crystal. [a]*’p -221.3 (c
CHs 1.20, CHCl3); 'H NMR (400 MHz, CDCl): & 0.55 (d, J

@ th\@ — 6.4 Hz, 3H), 0.78 (d, J = 6.4 Hz, 3H), 2.10 (s, 6H),
HsC PQ/N %

Fe 2.31 (s, 6H), 2.48 (m, 1H), 3.60 (s, SH), 3.99 (s, 1H),

H5;C @
3 7 436 (s, 1H), 4.58 (s, 1H), 5.91 (t, J = 8.2 Hz, 1H), 6.40
CHy (d, J = 7.6 Hz, 2H), 6.73 (s, 1H), 6.99 (s, 1H), 7.15 (s,

1H), 7.20 (m, 5H), 7.28 (m, 3H), 7.53 (m, 2H), 7.60 (m, 2H), 7.76 (s, 1H); *C NMR
(100 MHz CDCls): § 20.2, 21.4 (d, J = 10 Hz), 22.1, 34.1, 62.0 (d, J = 17 Hz), 69.2,
69.9, 72.5,72.7, 75.0 (d, J = 16 Hz), 95.9 (d, J = 26 Hz), 121.8 (d, J = 17 Hz), 128.2
(dd, J =8, 16 Hz), 128.5, 128.7, 129.4, 129.9 (d, J = 18 Hz), 130.8 (d, J = 25 Hz),
133.1 (d, J =21 Hz), 133.7 (d, J = 20 Hz), 134.6 (d, J = 21 Hz), 136.3, 136.7 (d, J =6
Hz), 137.3 (d, J = 9 Hz), 137.8 (d, J = 8 Hz), 138.4, 145.1; *'P NMR (162 MHz,
CDCly): & -24.33, -36.88; HRMS (ESI): calcd for CysHysFeN,P, [M+H]": 733.2564,
found: 733.2560.

1-{(R)-1-[(S)-2-(diphenylphosphino)ferrocenyl]-2-methylpropyl}-2-(diphenylphos
phino)benzimidazole (1i). Yield: 50%. Orange crystal. [a]*’p -391.1 (c 1.14, CHCl;);

PhoP_ '"H NMR (400 MHz, CD,Cl): & -0.01 (d, J = 6.4 Hz, 3H),

= N 1.12 (d, J = 6.4 Hz, 3H), 2.50 (m, 1H), 3.66 (m, 6H), 4.19
Ph,P” Fe

’ o ) (s, 1H), 4.58 (s, 1H), 5.46 (m, 2H), 6.06 (m, 2H), 6.36 (m,

2H), 6.61 (m, 2H), 6.83 (m, 1H), 6.95 (m, 10H), 7.08 (m,
2H), 7.38 (m, 2H), 7.64 (m, 2H); *C NMR (100 MHz CD,CL): § 19.3, 21.9, 30.7,
60.2 (d, J = 20 Hz), 68.6, 69.2, 69.8, 71.3 (d, J = 4 Hz), 74.3 (d, J = 15 Hz), 91.7 (d, J
=27 Hz), 111.9, 118.9, 120.1, 120.7, 125.1, 125.3 (d, J = 6 Hz), 126.4 (d, J = 8 Hz),



126.6 (d, J = 8 Hz), 127.0 (d, J = 8 Hz), 127.5 (d, J =13 Hz), 127.9, 129.7 (d, J =11
Hz), 133.0 (d, J=21 Hz), 134.3 (dd, J =15, 21 Hz), 135.5, 135.9, 136.3 (d, J = 9 Hz),
137.5 (d, J = 10 Hz); °'P NMR (162 MHz, CD,Cl,): & -27.94 (d, J = 62.4 Hz), -36.89
(d, J =62.0 Hz); HRMS (ESI): calcd for C4sH4FeN,P, [M+H]™: 727.2094, found:
727.2080.

General Procedure for Preparation of Unsaturated Ester (4a-4n).!
OH

Rl
3 0]
'-CHO + COOR > oR?
R*-CHO Z > COOR? = Rl)\ﬂ/ S0 10°C 0
4 O

To a stirred solution of aldehyde (50 mmol) and acrylate ester (75 mmol) in 30 mL of

PEG (400), was added DABCO (50 mmol). The solution was stirred for 2-25 days,
then it was diluted with Et,O, washed with 1N HCI and water, dried over Na,SOy,
filtered and evaporated in vacuo to give the crude adduct. The crude mixture was
purified by column chromatography (SiO,, hexane: ethyl acetate, 5:1) to give the pure
product. To a stirred solution of the Baylis Hillman adduct (20 mmol) and Et;N (2.02
g. 20 mmol) in Et,O (50 mL), dimethyl phosphorochloridite (2.57 g, 20 mmol) was
added dropwise at —10 °C under argon, and stirring was continued for 20 min at —10
°C. The precipitate was filtered off and washed with Et,O (2 x 10 mL). The filtrate
was evaporated and the residue was heated at 70-100 °C under argon for 2-3 hours.
The resultant product was purified by column chromatography (SiO,, hexane: ethyl
acetate, 2:1). Overall yield 32-71%.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-phenyl-2-propenoate (4a). Yield: 54%,

o (Z)-isomer. Oil. '"H NMR (400 MHz, CDCl): & 1.37 (t, J = 7.1

@A\ﬁkoa Hz, 3H), 3.24 (d, J = 22.6 Hz, 2H), 3.70 (dd, J = 10.9, 2.8 Hz,
ﬁggmz 6H), 4.32 (q, J = 7.2 Hz, 2H), 7.35 (m, 1H), 7.42 (m, 2H), 7.56 (d,
© J=17.5Hz, 1H), 7.82 (d, J = 5.5 Hz, 1H); °C NMR (100 MHz,

CDCls): § 14.3,25.2 (d, J = 140 Hz), 52.7 (d, J = 6 Hz), 61.3, 123.8 (d, J = 11 Hz),

128.6, 129.0, 129.3, 134.8, 141.6 (d, J = 11 Hz), 167.4; *'P NMR (162 MHz, CDCl;):

§28.9.
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Methyl 2-[(dimethoxyphosphoryl)methyl]-3-phenyl-2-propenoate (4b). Yield:
o) 49%, (Z)-isomer. Oil. '"H NMR (400 MHz, CDCl;): & 3.23 (d, J

Ny~ “OMe =22.5 Hz, 2H), 3.70 (d, J = 10.8 Hz, 6H), 3.85 (s, 3H), 7.35 (d,

ﬁigmi J=172Hz, 1H), 7.41 (t, J = 7.2 Hz, 2H), 7.56 (d, J = 7.2 Hz,
° 2H), 7.82 (d, J = 5.1 Hz, 1H); >*C NMR (100 MHz, CDCl;): &
25.2 (d, J = 140 Hz), 52.3, 52.6 (d, J = 6 Hz), 123.4 (d, J = 12 Hz), 128.6, 129.0,

129.2, 134.6, 141.7 (d, J= 10 Hz), 167.7; *'P NMR (162 MHz, CDCl3): § 28.8.

t-Butyl 2-[(dimethoxyphosphoryl)methyl]-3-phenyl-2-propenoate (4c). Yield:
o) 71%, (Z)-isomer. Oil. "H NMR (400 MHz, CDCLs): & 1.56 (s,
MOPBU 9H), 3.20 (d, J = 22.6 Hz, 2H), 3.70 (d, J = 10.8 Hz, 6H), 7.34
Iﬁ(gmi (t, J=7.4 Hz, 1H), 7.41 (t, J = 7.3 Hz, 2H), 7.55 (d, J = 7.5 Hz,
° 2H), 7.72 (d, J = 5.5 Hz, 1H); *C NMR (100 MHz, CDCl;): &
25.3 (d, J =139 Hz), 28.0, 52.7 (d, J = 7 Hz), 81.3, 125.2 (d, J = 12 Hz), 128.6, 128.7,
129.2,135.1, 140.6 (d, J = 11 Hz), 166.5; *'P NMR (162 MHz, CDCl3): & 29.3.

Ethyl 2-[(diisopropoxyphosphoryl)methyl]-3-phenyl-2-propenoate (4d). Yield:

0 32%, (Z)-isomer. Oil. '"H NMR (400 MHz, CDCls): § 1.26 (d, J

MOB = 6.2 Hz, 6H), 1.30 (d, J = 6.2 Hz, 2H), 1.37 (t, J = 7.1 Hz, 3H),

I:g::i: 3.21 (d, J = 22.6 Hz, 2H), 4.30 (q, J = 7.1 Hz, 2H), 4.71 (m,

° 2H), 7.34 (t, J = 7.2 Hz, 1H), 7.40 (t, J = 7.4 Hz, 2H), 7.64 (d, J

=7.6 Hz, 2H), 7.77 (d, J = 5.5 Hz, 1H); *C NMR (100 MHz, CDCl;): & 14.2, 23.8 (d,

J=5Hz), 24.0 (d, J =2 Hz), 27.5 (d, J = 141 Hz), 61.1, 70.6 (d, J = 6 Hz), 124.6 (d, J

=11 Hz), 128.4, 128.8, 129.5, 135.0, 140.7 (d, J = 11 Hz), 167.6; >'P NMR (162 MHz,
CDCly): & 24.4.

Ethyl 2-[(diphenoxyphosphoryl)methyl]-3-phenyl-2-propenoate (4e). Yield: 57%,
0o (2)-isomer. Viscous oil. "H NMR (400 MHz, CDCls): § 1.29 (t, J
w OEt =71 Hz, 3H), 3.59 (d, J = 22.6 Hz, 2H), 4.26 (q, J = 7.1 Hz, 2H),
OiSEE 7.10-7.15 (m, 6H), 7.28 (m, 4H), 7.35-7.40 (m, 3H), 7.59 (d, J =

7.3 Hz, 2H), 7.94 (d, J = 5.6 Hz, 1H); °C NMR (100 MHz,

CDCls): 6 14.2,26.9 (d, J = 142 Hz), 61.5, 120.5 (d, J = 4 Hz), 123.2 (d, J = 12 Hz),
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125.2 (d, J = 14 Hz), 128.8, 129.1, 129.4, 129.7, 134.7, 142.5 (d, J = 12 Hz), 150.5 (d,
J=9Hz), 167.2; *'P NMR (162 MHz, CDCl5): & 19.3.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(4-fluorophenyl)-2-propenoate (4f).
0 Yield: 59%, (Z)-isomer. Oil. "H NMR (400 MHz, CDCl5): &

h OEt 1.37 (t,J=7.1 Hz, 3H), 3.20 (dd, J = 22.6, 4.6 Hz, 2H), 3.74

F ﬁigm: (dd, J = 10.9, 4.8 Hz, 6H), 4.31 (q, J = 7.2 Hz, 2H), 7.10 (m,
° 2H), 7.60 (m, 2H), 7.77 (d, J = 5.3 Hz, 1H); *C NMR (100

MHz, CDCLs): & 14.2, 25.2 (d, J = 140 Hz), 52.7 (d, J = 6 Hz), 61.3, 115.6 (d, J = 22
Hz), 123.4 (d, J = 12 Hz), 130.8, 131.3 (d, J = 8 Hz), 140.4 (d, J = 11 Hz), 161.6,

164.1, 167.1; *'P NMR (162 MHz, CDCl3): & 28.7.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(4-chlorophenyl)-2-propenoate (49).
Yield: 59%, (Z)-isomer. Oil. '"H NMR (400 MHz, CDCL;): &

O
Moa 1.37 (t, J = 7.1 Hz, 3H), 3.20 (d, J = 22.6 Hz, 2H), 3.74 (dd, J
cl ﬁ:gm =10.9, 4.8 Hz, 6H), 4.31 (q, J = 7.1 Hz, 2H), 7.38 (d, J = 8.5
0]

Hz, 2H), 7.55 (d, J = 8.4 Hz, 2H), 7.76 (d, J = 5.5 Hz, 1H);
C NMR (100 MHz, CDCls): § 14.2, 25.2 (d, J = 139 Hz), 52.7 (d, J = 6 Hz), 61.3,
124.2 (d, J = 12 Hz), 128.8, 130.6, 133.1 (d, J = 3 Hz), 134.8, 140.1 (d, J = 11 Hz),
167.0; *'P NMR (162 MHz, CDCl5): & 28.5.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(4-nitrophenyl)-2-propenoate (4h).
o Yield: 51%, (Z)-isomer. White crystal, m.p.: 78-80 °C. 'H

S OEt NMR (400 MHz, CDCls): 6 1.38 (t, J = 7.2 Hz, 3H), 3.17 (d,

O2N g\gmi J=23.2 Hz, 2H), 3.75 (d, = 10.8 Hz, 6H), 4.34 (q, J = 7.2
Hz, 2H), 7.77 (d, J = 8.4 Hz, 2H), 7.82 (d, J = 5.6 Hz, 1H),

8.28 (d, J = 8.4 Hz, 2H); '*C NMR (100 MHz, CDCl3): & 14.2, 25.5 (d, J = 139 Hz),
52.9 (d, J = 6 Hz), 61.8, 123.8, 127.1 (d, J = 12 Hz), 138.9 (d, J = 11 Hz), 141.3,

147.6, 166.6; °'P NMR (162 MHz, CDCls): § 27.9.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(4-methoxyphenyl)-2-propenoate (4i).
Yield: 56%, (Z)-isomer. Oil. "H NMR (400 MHz, CDCls): 8 1.36 (t, J = 7.1 Hz, 3H),

12



o 3.26 (d, J = 22.3 Hz, 2H), 3.73 (d, J = 10.8 Hz, 6H), 3.82 (s,

M OEt  3H),4.30 (q, J = 7.0 Hz, 2H), 6.95 (d, J = 8.6 Hz, 2H), 7.58
_OMe
MeO P

Jome (d,J=8.4Hz 2H), 7.78 (d, J = 5.1 Hz, 1H); BC NMR (100
MHz, CDCLs): & 14.3, 25.4 (d, J = 140 Hz), 52.8 (d, J = 5 Hz), 55.3, 61.2, 114.1,
1212 (d, J=11 Hz), 127.2, 131.4, 141.4 (d, J = 11 Hz), 160.3, 167.7; *'P NMR (162

MHz, CDCl3): § 29.2.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(3-methoxyphenyl)-2-propenoate (4j).
Yield: 62%, (Z)-isomer. Oil. '"H NMR (400 MHz, CDCl;): § 1.37

O

oft (tJ=7.1Hz, 3H), 324 (d, J = 22.6 Hz, 2H), 3.73 (d, J = 10.8

ﬁigme Hz, 6H), 3.84 (s, 3H), 4.31 (q, J = 7.1 Hz, 2H), 6.91 (dd, J = 8.1,
e

OMe

1.6 Hz, 1H), 7.10 (d, J = 7.5 Hz, 1H), 7.20 (s, 1H), 7.32 (t, J =
7.9 Hz, 1H), 7.80 (d, J = 5.4 Hz, 1H); *C NMR (100 MHz, CDCL): & 14.2, 25.4 (d, J
= 140 Hz), 52.7 (d, J = 7 Hz), 55.4, 61.3, 114.0, 115.2, 121.7, 123.9 (d, J = 11 Hz),
129.6, 136.1, 141.6 (d, J= 11 Hz), 159.7, 167.3; *'P NMR (162 MHz, CDCls): § 29.0.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(2-methoxyphenyl)-2-propenoate (4k).
) Yield: 49%, (Z)-isomer. White crystal, m.p.: 95-96 °C. 'H
@f&oa NMR (400 MHz, CDCl3): & 1.37 (t, J = 7.2 Hz, 3H), 3.18 (d, J
OMe gigmz = 22.4 Hz, 2H), 3.69 (dd, J = 10.8, 2.0 Hz, 6H), 3.85 (s, 3H),

431 (q, J = 7.2 Hz, 2H), 6.91 (d, J = 8.4 Hz, 1H), 7.01 (t, J =
7.6 Hz, 1H), 7.34 (t, J = 7.6 Hz, 1H), 7.66 (d, J = 7.6 Hz, 1H), 7.94 (d, J = 5.6 Hz,
1H); *C NMR (100 MHz, CDCls): & 14.3, 25.4 (d, J = 140 Hz), 52.7 (d, J = 7 Hz),
55.5, 61.2, 110.5, 120.6, 123.8 (d, J = 11 Hz), 129.9, 130.5, 137.9 (d, J = 12 Hz),
157.4,167.4;°'P NMR (162 MHz, CDCLs): § 29.4.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(2-furyl)-2-propenoate (41). Yield: 63%,

(Z)-isomer. Oil. '"H NMR (400 MHz, CDCls): & 1.35 (t, J = 7.2
(@]

WOB Hz, 3H), 3.54 (d, J = 23.6 Hz, 2H), 3.69 (d, J = 10.9 Hz, 6H),

o H;OME 428 (q,J =7.2 Hz, 2H), 6.51 (dd, J = 3.6, 2.0 Hz, 1H), 6.75 (d, J
OMe

© = 1.6 Hz, 1H), 7.51 (d, J = 6.0 Hz, 1H), 7.58 (d, J = 1.6 Hz, 1H);

C NMR (100 MHz, CDCl3): & 14.2, 25.4 (d, J = 138 Hz), 52.6 (d, J = 7 Hz), 61.2,
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112.1, 116.7, 119.0 (d, J = 13 Hz), 127.2 (d, J = 11 Hz), 144.8, 150.8 (d, J = 4 Hz),
167.0; *'P NMR (162 MHz, CDCl5): & 28.9.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(2-thienyl)-2-propenoate (4m). Yield:
48%, (Z)-isomer. Oil. "H NMR (400 MHz, CDCl3): § 1.36 (t, J =

~ . og 7-1Hz 3H),3.39(d,J=22.5 Hz, 2H), 3.72 (d, J = 11.0 Hz, 6H),
'ﬁigmz 429 (q, J = 7.1 Hz, 2H), 7.11 (t, J = 4.4 Hz, 1H), 7.45 (s, 1H),

7.52 (d, J =4.9 Hz, 1H), 7.92 (d, J = 5.4 Hz, 1H); °C NMR (100

MHz, CDCl3): & 14.3, 26.2 (d, J = 140 Hz), 52.8 (d, J = 6 Hz), 61.3, 119.7 (d, J = 13
Hz), 127.6, 129.6, 132,6, 133.6 (d, J = 11 Hz), 137.7 (d, J = 4 Hz), 167.1; *'P NMR

(162 MHz, CDCl5): § 28.2.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-4-methyl-2-pentenoate (4n). Yield: 63%,
(2)-isomer. Oil. '"H NMR (400 MHz, CDCl3): & 1.06 (d, J = 6.6 Hz,

O

NCH 6H), 1.32 (t, J = 7.1 Hz, 3H), 2.71 (m, 1H), 3.00 (d, J = 22.1 Hz,
ﬁ(gmg 2H), 3.73 (d, J = 10.9 Hz, 6H), 4.23 (q, J = 7.1 Hz, 2H), 6.72 (dd, J
O

=10.5 Hz, 5.8 Hz, 1H); *C NMR (100 MHz, CDCls): & 14.2, 21.6,
23.8 (d, J = 139 Hz), 28.6, 52.6 (d, J = 6 Hz), 60.9, 120.3 (d, J = 9 Hz), 152.1 (d, J =
10 Hz), 166.9; *'P NMR (162 MHz, CDCl3): & 29.17.

General hydrogenation procedure: To a solution of [Rh(COD),]SbFs (1.4 mg,
0.005 mmol) in anhydrous and degassed CH,Cl, (1 mL), which was placed in a
nitrogen-filled glovebox, was added ligand 1c (0.0055 mmol). The reaction mixture
was stirred at room temperature for 30 min, and then a solution of the unsaturated
ester (0.5 mmol) in 1 mL of CH,Cl, was added. The mixture was transferred to a Par
stainless autoclave. The autoclave was purged three times with hydrogen, and
maintains a hydrogen pressure of 10 bar. The hydrogenation was performed at room
temperature for 24 hours. After carefully releasing the hydrogen gas, the solvent was
removed. Conversion was directly determined by 'H NMR spectroscopy. The

enantiomeric excess was determined by HPLC after purification on silica gel.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-phenyl-2-propionate (5a). Yield: 98%,
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o) 94% ee. HPLC conditions: chiralcel OD-H, 40 °C, 215 nm,
©/\fj\ OEt n-hexane /i-propanol = 94/6, flow rate = 1.0 mL/min; [a]*’p:
pcOMe 04 (c 1.4, CHCl3); 'H NMR (400 MHz, CDCl3): § 1.15 (t, J =

7.1 Hz, 3H), 1.83-1.92 (m, 1H), 2.23 (m, 1H), 2.86 (m, 1H),

2.98 (m, 2H), 3.68 (m, 6H), 4.08 (q, J = 7.1 Hz, 2H), 7.16 (d, J = 7.4 Hz, 2H), 7.22 (d,
J=6.8 Hz, 1H), 7.28 (t, J = 7.2 Hz, 2H); °C NMR (100 MHz, CDCL;): & 14.0, 26.0
(d, J=141Hz), 39.5 (d, J = 14 Hz), 41.8 (d, J =3 Hz), 52.3 (d, =7 Hz), 52.4 (d, J =
6 Hz), 60.8, 126.8, 128.5, 129.0, 137.8, 174.0 (d, J = 7 Hz); *'P NMR (162 MHz,

CDCl): 6 32.0. HRMS (ESI): calcd for C;4H,0sP [M+Na]+: 323.1024, found:
323.1019.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(4-fluorophenyl)-2-propionate  (5f).
o) Yield: 94%, 91% ee. HPLC conditions: chiralcel OD-H, 40

~~ YOEt  °C, 215 nm, n-hexane/i-propanol = 94/6, flow rate = 1.0
E _OMe

(IF;\OMG mL/min; [a]*’p: 18.6 (¢ 1.2, CHCl3); 'H NMR (400 MHz,

CDCl3): § 1.16 (t, J = 7.1 Hz, 3H), 1.82-1.92 (m, 1H), 2.22
(m, 1H), 2.88 (m, 1H), 2.98 (m, 2H), 3.70 (dd, J = 10.9, 2.6 Hz, 6H), 4.07 (¢, J = 7.1
Hz, 2H), 6.97 (m, 2H), 7.13 (m, 2H); >C NMR (100 MHz, CDCly): & 14.0, 26.1 (d, J
= 142 Hz), 38.6 (d, J = 13 Hz), 41.8, 52.3 (d, J = 7 Hz), 52.5, 60.8, 115.1, 115.4,
130.5 (d, J = 7 Hz), 133.5, 160.5, 163.0, 173.8 (d, J = 7 Hz); *'P NMR (162 MHz,
CDCls): 6 31.8. HRMS (ESI): caled for C;4H,FOsP [M+Na]+: 341.0930, found:

341.0923.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(4-chlorophenyl)-2-propionate (50).
o) Yield: 98%, 92% ee. HPLC conditions: chiralcel OD-H, 40
mj\oa °C, 215 nm, n-hexane/i-propanol = 95/5, flow rate = 1.0
cl g’(gmg mL/min; [a]*p:  20.2 (¢ 1.6, CHCl3); '"H NMR (400 MHz,
CDCL): 6 1.16 (t, J = 7.1 Hz, 3H), 1.82-1.91 (m, 1H),

2.17-2.28 (m, 1H), 2.85-2.98 (m, 3H), 3.71 (d, J = 10.7 Hz, 6H), 3.78 (s, 3H), 4.08 (q,
J =17.0 Hz, 2H), 7.10 (d, J = 8.1 Hz, 2H), 7.25 (d, J = 8.2 Hz, 2H); >C NMR (100
MHz, CDCls): & 14.1, 26.2 (d, J = 142 Hz), 38.7 (d, J = 13 Hz), 41.7, 52.4, 52.5 (d, J
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=7 Hz), 60.9, 128.6, 130.4, 132.6, 136.3, 173.7 (d, J = 7 Hz); *'P NMR (162 MHz,
CDCls): & 31.8. HRMS (ESI): caled for Ci4H,Cl1OsP [M+Na]": 357.0635, found:
357.0621.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(4-nitrophenyl)-2-propionate  (5h).
o) Yield: 91%, 89% ee. HPLC conditions: chiralcel OJ-H, 40
mj\ OEt °C, 215 nm, n-hexane/i-propanol = 90/10, flow rate = 1.0
O,N PV mLimin; [ 228 (¢ 1.4, CHClL); 'H NMR (400
° MHz, CDCL): & 1.16 (t, J = 7.2 Hz, 3H), 1.87-1.96 (m,
1H), 2.21-2.32 (m, 1H), 3.07 (m, 3H), 3.74 (d, J = 10.9 Hz, 6H), 3.78 (s, 3H), 4.08
(dg, J=7.1, 3.7 Hz, 2H), 7.38 (d, J = 8.5 Hz, 2H), 8.16 (d, J = 8.5 Hz, 2H); '*C NMR
(100 MHz, CDCl5): & 14.0, 26.5 (d, J = 142 Hz), 38.7 (d, J = 11 Hz), 41.4 (d, J =2
Hz), 52.5, 52.6 (d, J =7 Hz), 61.1, 123.7, 130.3, 145.8, 146.9, 173.2 (d, J = 9 Hz); *'P
NMR (162 MHz, CDCls): & 31.1. HRMS (ESI): caled for C;4H, NOsP [M+Na]':
368.0875, found: 368.0871.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(4-methoxyphenyl)-2-propionate (5i).
0 Yield: 98%, 95% ee. HPLC conditions: chiralcel OJ-H,
M OEt 40 °C, 215 nm, n-hexane/i-propanol = 95/5, flow rate =
MeO gigmi 1.0 mL/min; [a]*p: 20.8 (¢ 1.4, CHCl;); '"H NMR (400
MHz, CDCl3): & 1.17 (t, J = 7.1 Hz, 3H), 1.82-1.91 (m,
1H), 2.19 (m, 1H), 2.80 (m, 1H), 2.92 (m, 2H), 3.70 (dd, J = 10.9, 2.6 Hz, 6H), 3.77 (s,
3H), 4.09 (q, J = 7.1 Hz, 2H), 6.82 (d, J = 8.2 Hz, 2H), 7.07 (J = 8.2 Hz, 2H); "*C
NMR (100 MHz, CDCl3): 6 14.0, 25.9 (d, J = 141 Hz), 38.6 (d, J = 14 Hz), 41.9 (d, J
=3 Hz), 52.3 (d, J=7 Hz), 52.4 (d, J =7 Hz), 55.2, 60.7, 113.8, 129.7, 130.0, 158.4,
174.0 (d, J = 6 Hz); *'P NMR (162 MHz, CDCl;): & 32.2. HRMS (ESI): calcd for
C15H,406P [M+Na]": 353.1130, found: 353.1115.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(3-methoxyphenyl)-2-propionate (5j).
Yield: 98%, 92% ee. HPLC conditions: chiralpak AD-H, 40 °C, 215 nm,
n-hexane/i-propanol = 90/10, flow rate = 1.0 mL/min; [a]*’p:  16.1 (¢ 1.4, CHCl;);
'H NMR (400 MHz, CDCl;): & 1.18 (t, J = 7.2 Hz, 3H), 1.84-1.93 (m, 1H), 2.18-2.24
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0 (m, 1H), 2.81-2.86 (m, 1H), 2.95-3.00 (m, 2H), 3.69 (dd, J =
v~ YOEt  10.8, 6.4 Hz, 6H), 3.78 (s, 3H), 4.10 (q, J = 6.8 Hz, 2H), 6.71

ﬁigm: (s, 1H), 7.76 (m, 2H), 7.20 (t, J = 8.0 Hz, 1H); *C NMR (100
oMe ° MHz, CDCl3): & 14.1, 26.0 (d, J = 141 Hz), 39.5 (d, J = 14
Hz), 41.7,52.3 (d, J = 6 Hz), 52.4 (d, J = 6 Hz), 55.2, 60.8, 112.2, 114.7, 121.4, 129.5,
139.3, 159.7, 174.0 (d, J = 6 Hz); >'P NMR (162 MHz, CDCls): & 32.1. HRMS (ESI):

calcd for C5H4O6P [M+Na]+: 353.1130, found: 353.1121.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(2-methoxyphenyl)-2-propionate (5k).

o Yield: 99%, 93% ee. HPLC conditions: chiralcel OJ-H, 40 °C,

MOE" 215 nm, n-hexane/i-propanol = 95/5, flow rate = 1.0 mL/min;
oM ﬁ<gm: [0]*p: 28.8 (¢ 1.4, CHCl3); "H NMR (400 MHz, CDCl5): 6 1.14

o (t, J = 7.2 Hz, 3H), 1.87 (m, 1H), 2.24 (m, 1H), 2.91 (m, 2H),
3.11 (m, 1H), 3.66 (dd, J = 10.6, 9.0 Hz, 6H), 3.82 (s, 3H), 4.06 (dq, J = 7.1, 2.4 Hz,
2H), 6.85 (m, 2H), 7.06 (d, J = 7.1 Hz, 1H), 7.20 (t, J = 7.6 Hz, 1H); °C NMR (100
MHz, CDCls): § 14.1, 26.3 (d, J = 140 Hz), 34.9 (d, J = 15 Hz), 40.0, 52.2 (d, J =6
Hz), 52.4 (d, J = 6 Hz), 55.2, 60.6, 110.3, 120.3, 126.1, 128.2, 130.9, 157.6, 174.4 (d,
J =4 Hz); *'P NMR (162 MHz, CDCl;): § 32.5. HRMS (ESI): calcd for C;sH4OP

[M+Na]": 353.1130, found: 353.1122.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(2-furyl)-2-propionate (51). Yield: 97%,

o 90% ee. HPLC conditions: chiralpak AD-H, 40 °C, 215 nm,
\\O Y gl\E/lte n-hexane/i-propanol = 95/5, flow rate = 1.0 mL/min; [o]*p:
Plome 11:9 (¢ 1.4, CHCly); 'H NMR (400 MHz, CDCl3): 8 1.23 (¢, J =
° 7.1 Hz, 3H), 1.87-1.97 (m, 1H), 2.21-2.31 (m, 1H), 2.95-3.11 (m,
3H), 3.71 (d, J = 10.9 Hz, 6H), 3.82 (s, 3H), 4.14 (q, J = 7.0 Hz, 2H), 6.07 (s, 1H),
6.27 (s, 1H), 7.31 (s, 1H); >C NMR (100 MHz, CDCls): & 14.1, 25.8 (d, J = 142 Hz),
31.5(d, J =13 Hz), 39.3, 52.3 (d, J = 7 Hz), 52.4 (d, J = 7 Hz), 61.0, 107.4, 110.2,
141.8, 151.7, 173.6 (d, J = 8 Hz); *'P NMR (162 MHz, CDCl3): 3 31.9. HRMS (ESI):

caled for C1,H0O6P [M+Na]": 313.0841, found: 313.0827.

Ethyl 2-[(dimethoxyphosphoryl)methyl]-3-(2-thienyl)-2-propionate (5m). Yield:

17



98%, 98% ee HPLC conditions: chiralcel OD-H, 40 °C, 215 nm,

O
. - _ . 20 .
~ PN oKt n-hexane/i-propanol = 94/6, flow rate = 1.0 mL/min; [a] b:
\_s _OMe 12.4 (¢ 1.5, CHCl3); '"H NMR (400 MHz, CDCl3): & 1.23 (t, J =
(II:;\OMe

7.1 Hz, 3H), 1.94 (m, 1H), 2.19-2.26 (m, 1H), 3.03 (m, 1H),
3.12-3.26 (m, 2H), 3.71 (dd, J = 10.7, 1.9 Hz, 6H), 4.14 (q, J = 7.2 Hz, 2H), 6.83 (d, J
=3.2 Hz, 1H), 6.91 (dd, J = 5.0, 3.5 Hz, 1H), 7.15 (d, J = 5.1 Hz, 1H); *C NMR (100
MHz, CDCLs): § 14.1, 25.7 (d, J = 142 Hz), 33.1 (d, J = 12 Hz), 42.0, 52.5, 61.1,
124.4, 126.4, 126.9, 139.7, 173.5 (d, J = 7 Hz); *'P NMR (162 MHz, CDCLs): & 32.0.
HRMS (ESI): caled for C1,H,00sPS [M+Na]": 329.0589, found: 329.0584.

References:

1. Janecki, T.; Bodalski, R. Synthesis 1990, 799.
2. Burk, M. J.; Stammers, T. A.; Straub, J. A. Org. Lett. 1999, 1, 38.
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ppm

31P NMR WDY-1 IN CDCL3 09/04/24

NvN

PPh,
Fe
~—v
(Re,Sro)-3f

-25.967

Current Data Parameters

NAME wdy
EXPNO 1227

PROCND 1

F2 - Acquisition Parameters

Date_ 20090424
Time 14.32
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG 79

0 32768
SOLVENT 020

NS 22

DS 0

SWH 48543 .688 Hz
FIDRES 1.4B1436 Hz
AQ 0.3375604 sec
RG - 9195.2

Dw 10.300 usec
DE 6.00 usec
TE ) 296.2 K
D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

SFO1 161.9820520 MHz

F2 - Processing parameters

SI 16384
SF 161.9755337 MHz
WDHW EM
SSB 0
L8 5.00 Hz
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00 cm
Cy 4.00 cm
F1p 180.000 ppm
F1 30775.35 Hz
F2P -100 GO0 ppm
Fe -16197 .55 Hz
OPMCM 14.50000 ppm/cm
HZCM 2348 64526 Hz/cm
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13C NMR WDY-1 IN CDCL3 089/04/24
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Current Data Parameters

1H NMR WDY-1 IN CDCL3 08/01/17 - . ’ oo S
- - PROCNO 1

F2 - Acguisition Parameters

NOMNMN~NOIND S NDOMNN =0« 0OY <WNMNOMOD—IDY ® — o~ Date_ 20080117
vmmm«l\Lommlnvr\mm«om-v\wmmmmuam« O - o O Time © 14.53
= Lnu'Jmmmmmmmm«ommmml\l\mvwvvoom . O w o o
g N~ e N e NN NNN NN OWB0BEOCBEOETTTITTO - - . oo INSTRUM - drx400..
[ } PROBHD 5 mm PABBO BB-
- PULPRDG zg
] i) 32768
Ph2P SOLVENT CDC13
NS 8
<N DS 0
N SWH 8012.820 Hz
— . : . FIDRES -0.244532 Hz
AQ 2.0447731 sec
ARG 181
Fe PPh2 : ) DW 62.400, usec
DE 6.00 usec
TE 294.2 K
D1 - 1.00000000 sec
- MCREST 0.00000000 sec
(Re.Sro)-1a : : : : " MCWRK * 0.01500000 sec
======== CHANNEL 1 ========
NUC1 1H
Py B8.20 usec
PL1 5.00 d8
SFO1 - 400.1332521 MHz
F2 - Processing parameters
ST 32768
SF - 400.1300179 MHz
WDW GM
55B 0
LB -0.50 Hz
GB . 0.1
PC 1.40
) 1D NMR plot parameters
: . ' X 20.00 cm
. . cY 10.00 cm
FipP 10.000 ppm
B 2(aR8|=)8)8)18)2 glg| (3|5 8 i o e
g R R 2iS| |3 & : e ~1.000 ppm
£ <lsl<lmlmlml<l=l= Y B S - re ~400.13
- PPMCM 0.55000 ppm/cm
HZCM 220.07150 Hz/cm
— T T T T T T T T T T T T T T T T T T T T ™ 1 I
ppm 8 6 4 2 0 “
‘"h., lQ

37



31P NMR WDY-2 IN CDCL3 08/01/18

Current Data Parameters

NAME wdy
E8h 3 EXPND 734
e oa o= PROCND 1
= Ph,R PR s
[ I I F2 - Acquisition Parameters
=N \/ \/ Date_ 20080118
N Time 12.55
— INSTRUM arx400
PROBHD 5 mm PABBO 88-
PULPROG 29
PPh, 0 32768
Fe SOLVENT CDC13
05 0 .
SWH 48543.688 Hz
(Rc,Sge)-1a FIDRES 1.481436 Hz
AQ 0.3375604 sec
RG 5792.6
W 10.300 usec
DE 6.00 usec
TE 295.2 K
D1 2.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
=sscsz== CHANNEL f{ ===s====
NUC1 31p
Pt 8.00 usec
PL1 0.00 dB
SFO1 161.9820520 MHz

F2 - Processing parameters

SI 16384
SF 161.9755337 MHz
WOMW EM
SSB 0
LB 5.00 Hz
6B 0
PC 1.40

10 NMR plot parameters

CX 20.00 cm

cY 5.00 cm

FiP 190.000 ppm

F1 30775.35 Hz

Fop ~100.000 ppm ﬁ‘/"-
yrfomiirarid ooty Mt Aol e yui s " btvaspsiort U, - " » F2 -16197.55 Hz )=~

PPMCM 14.50000 ppm/cm B

HZCM 2348 .64526 Hz/cm l a

T T 1 T T T

s
. : : : — e : o : : -
pm 150 100 50 ¢ -50 @



13C NMR WDY-1 IN CDCL3 08/07/23

L0

86

€0°
eV’
e’
0E”
8e’
96"

60

Sy’
6y’
114
eG’
6L’
113
ev’
99’
E6’
16
48
£9°
89"
€6’
00"
L0’
G}’
e
gr-
95°
60"
e’
05
e
8y’
A
6G"
66’
L

0 .

ée

11
15
18
18
69
69
0L
al

2L

8¢

9L

9

Le

LL

€6

€6

BIY
L2l
L2t
L2
L2
821
g2l
g2l
821
82!
82t
B2l
1€
TET
Ve
PE
GEI
gel
BEI
Erl

=\ Wi

wdd

(RCiSFc)'la

ah s

100

120

140

160

40

60

80

180

200

ppm

(&

g

&

39



1H NMR WDY-3 IN CDCL3 09/01/08
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31P NMR WDY-1 IN CDCL3 08/02/25
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13C NMR WDY-1 IN CDCL3 09/02/18
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1H NMR WDY-3 IN CDCL3

T DO NWWYOWYW < MITOT O [=3
VSROND—-WI NDMODO W D ©
e TOWHOMMOEY DM« O OO =
a NODODDODOHOOMU—- —O~O o
o r\r\l\'\f\'\'\'\'\y/w} <
PPh,
=N
/
PPh,
Fe
(RCaSFc)'lc
- Ofc~[wio]m) o o ©
© o |ojalwl~([q =1 I5e]
S a~is|siofS|auf~ o <
ki —|o|~|un|d|o|«|o S S
S aljols|miuv{a]ad]cu - -
e - i - L S — =
ppm 6

4.4062

1.0732

08/07/23

4.0203

1.0708

]

—3.6421

4.9733

S

—2.5186

0.7926
0.7798

3.0063
3.2758

0.5746
0.5584

0.0002

Current Data Parameters

NAME wdy
EXPNO 885
PROCNO 1

F2 - Acguisition Parameters

Date_ 20080723
Time 10.50
INSTRUM darx400
PROBHD 5 mm PABBO B8B-
PULPROG 2g

i) 32768
SOLVENT COC13

NS 8

DS ; 0

ShH 8012.820 Hz
FIDRES 0.244532 Hz
AG 2.0447731 sec
RG 128

DW 62.400 usec
DE 6.00 usec
TE 297.2 K

D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 iH

P1 B8.20 usec
PL1 5.00 dB
SFD1 400.1332521 MHz
F2 - Processing parameters
SI. 32768

SF 400.1300162 MHz
WDW oM

SSB 0

LB -0.50 Hz
GB 0.1

PC 1.40

1D NMR plot parameters

CX 20.00
cy 10.00
FipP 10.000
F1 4001.30
= -1.000
F2 -400.13
PPMCM 0.55000
HZCM 220.07150
L3
=/ ic

mb

cm
cm

npm

Hz

ppm

Hz
ppm/cm
Hz/cm
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ppm

31P NMR WDY-3 IN CDCL3 08/07/23

—-25.648

—-36.457

PPh,
=N
N\)
PPh
(RmSFc)'lC
100 50

Current Data Parameters

NAME
EXPNO
PROCNO

wdy
886
1

F2 - Acquisition Parameters

Date _
Time
INSTRUM
PROBHO
PULPROG
10
SOLVENT
NS

DS

20080723
10.55
drx400

5 mm PABBO BB-

9

32768
£oC13

101

0
48543.688
1.481436
0.3375604
2298.8
10.300
6.00
297.2
2.00000000
0.00000000
0.01500000

Hz
Hz
sec

SFO1

161.9820520

usec
dB
MHz

F2 - Processing parameters

SI
SF
WDW
SS8
LB
GB
PC

16384

161.9755337

EM
]
5.00
0
1.40

10 NMR plot parameters

CX

cY
F1pP
F1
FapP
L
SPMCM
HZCM

20.00

2.00
180.000
30775.35
-100.000
-16197.55
14 50000
2348 .64526

MHz

cm
cm

pom

Hz

oom ’¢ﬁu
Hz

ppm/cm

Hz/cm IC
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13C NMR WDY-3 IN CDCL3 08/07/23.

90°

1%
00"

L0’

) '29

08 —0
e —

'es
69
0L
el

v

el
L
‘vL
‘8L
LL
L
'S6

‘el

A
L2y
L%
‘821
‘82t
"g2y
‘821
‘8e}
‘821

.mmﬁm\l
‘621

‘261

€€7
€€l
Ve
"Gel
"GE
=4

i

wdd

.JwUm

80

(RCaSFc)'lc

L

100

120

140

160

200

ppm

<D le

45



1H NMR WDY-1 IN CDCL3 08/08/20
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31P NMR WDY-1 IN CDCL3 08/08/20

Current Data Parameters

NAME wdy
o3 EXPNO 913
_ ™m0 PROCNO 1
2 Q2
! 1 F2 - Acguisition Parameters
Date_ 20080820
Time 15.28
Pph2 INSTRUM drx400
PROBHD 5 mm PABBO BB-
. PULPROG z9
=N ™ 32768
N\) SOLVENT €DC13
. - NS | 69
(@) 05 - 0
PPh2 SWH 48543 .688 Hz
Fe FIDRES 1.481436 Hz
AQ 0.3375604 sec
AG 2298.8
bW - 10.300 usec
DE 6.00 usec
(RCiSFc)'ld . TE 0.0 K
- Dt 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ==
N NUC1 31P
P1 8.00 usec
PLY 0.00 dB
SFO1 161.9820520 MHz
F2 - Processing parameters
SI 16384
SF 161.9755337 MHz
WON EM
5SB ]
L8 5.00 Hz
GB 0
PC 1.40
10 NMR plot parameters
cX 20.00 cm
cY 10.00 cm
F1P 190.000 ppm
[ 30775.35 Hz
: F2P -100.000 ppm
_JL_J F2 -16197.55 Hz
PPMCM 14.50000 ppm/cm
HZCM 2348.64526 Hz/cm
T T T T l T T ToT T T T I r T T T T T T T T T T L T T T T T T T
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13C NMR WDY-1 IN CDCL3 08/08/20
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1H NMR WDY-2 IN CDCL3 09/05/05
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ppm

F3C

Fe

~—

(Rc/Skc)-1e

31P NMR WDY-2 IN CDCL3 08/05/05

CF3

-25.380
-25.596
-39.204

-39.411

VY

pm

-

Current Data Parameters

NAME
EXPNO
PROCNO

wdy
1256
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
0
SOLVENT
NS

0s

SWH
FIDRES
AQ

CHANNEL f1 ====

20090505
12.38
drx400

5 mm PABBO BB-

z9
32768
020
-19
0 -
48543.688 Hz
1.481436 Hz
0.3375604 sec
9195.2
10.300 usec
6.00 usec
297.2 K
2.00000000 sec
0.00000000 sec
0.01500000 sec

31P
8.00 usec
0.00 dB

161.9820520 MHz

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

16384

161.9755337 MHz

EM

0
5.00 Hz

0
1.40

10 NMR plot parameters

CX

cY
F1P
[
Fa2p
F2
PPMCM
HZCM

20.00 cm
4.00 cm
180.000 ppm

30775.35 Hz pKerFs),

-100.000 ppm
-16197.55 Hz
14.50000 ppm/cm
2348.64526 Hz/cm Ppﬁg
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13C NMR WDY-2 IN CDCL3 09/05/05
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IH NMR WDY-2 IN CDCL3 09/05/07
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31P NMR WDY-8 IN CDCL3 09/05/05

ppm
—-25.340
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Current Data Parameters

NAME wdy
EXPNO 1263
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090505
Time 13.58
INSTRUM arx400
PROBHD 5 mm PABBO BB-
PULPROG 9
1) 32768
SOLVENT CDC13
NS -27
DS 0
SWH 48543 .688
FIDRES 1.481436
AQ 0.3375604
RG 9195.2
oW - 10.300
DE 6.00
TE 297.2
D1 2.00000000
MCREST 0.00000000
MCHWRK 0.01500000
======== CHANNEL f1 ===
NUC1 31pP
P1 8.00
PL1 0.00
SFO1 161.9820520

-

S

@®

C

usec
usec
K
Sec
sec
Sec

®

usec
dB
MHz

F2 - Processing parameters

51 16384
SF 161.9755337
WOW EM
SSB 0
B 5.00
6B 0
aC 1.40

1D NMR plot parameters

CX 20.00
Cy 4.00
FiP 190.000
Fi 30775.35
FepP -100.000
F2 -16197 .55
PPMCM 14 50000
HZCM 2348.64526

MHz

cm
cm
oom
Hz
- AW

ppm/cm

Hz/cm =
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13C NMR WDY-2 IN CDCL3 09/05/09
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1H NMR WOY-1 IN COCL3 09/05/07
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31P NMR WDY-7 IN CDCL3 09/05/05

F)(:)lz
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Current Data Parameters

NAME wdy
EXPNO 1262
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090505
Time 13.54
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG 29
™ 32768
SOLVENT coc13
NS 22
0s 0
SHH 48543688
FIDRES 1.481436
AQ 0.3375604
RG 9195.2
DW 10.300
DE 6.00
TE 297.2
D1 2.00000000
MCREST 0.00000000
MCHRK 0.01500000
======== CHANNEL f1 ====
NUC1 3P
P1 8.00
PLL 0.00
SFOA 1619820520

F2 - Processing parameters

SI 16384
SF 161.9755337
WOH EM
SSB 0
LB 5.00
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
cy 4.00
Fip 180.000
F1 30775.35
F2pP -100.000
F2 -16187 .55
PPMCM 14.50000
HZCM 2348 .64526

MHz

Hz

ppm/cm
Hz/cm

Pey,

i/
A
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13C NMR WDY-1 IN CDCL3 09/05/07
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TH NMR WDY-4 IN CDCL3 08/05/05
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Current Data Parameters

NAME wdy
EXPNO 1259
PROCNO 1

F2 - Acquisition Parameters

Date _ 20090505

Time 13.34

INSTRUM drx400

PROBHD S mm PABBO BB-

PULPROG zg

D 32768

SOLVENT D20

NS 21

DS 0 -

SWH 48543 688 Hz

FIDRES 1.481436 Hz

AG 0.3375604 sec

RG 9195.2

DW 10.300 usec

DE 6.00 usec

TE 287.2 K

D1 2.00000000 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec

== CHANNEL f1 ======== °

31P

P1 8.00 usec

PL1 .. 0.00 dB

SFO1 161.9820520 MHz

F2 - Processing parameters

SI 16384

SF 161.9755337 MHz
WOW EM
558 0

LB 5.00 Hz
5B 0

AC 1.40

1D NMR plot parameters

Cx 20.00 cm

CY 4.00 cm

FIP 190.000 ppnm

1 30775.35 Hz

2P -100.000 ppm

F2 -16187.55 Hz f’""
OPMCM 14 .50000 ppm/cm A,
HZCM 234B.64526 Hz/cm
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31P NMR WDY-5 IN CD2CL2 09/04/30
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Current Data Parameters

NAME wdy
EXPNO 1242
PROCNO 1

F2 - Acquisition Parameters

Oate_ 20090430

Time 14.03
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG 29

0 32768
SOLVENT 020

NS 24

DS 0

SWH 48543 .688 Hz
FIDRES 1.481436 Hz
AQ 0.3375604 sec
RG 9195.2

DW 10.300 usec
DE 6.00 usec
TE . 297.2 K

D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 31P

P1 8.00 usec
PL1 0.00 dB
SFO1 161.9820520 MHz

F2 - Processing parameters

SI 16384
SF 161.9755337 MHz
WOW EM
SSB 0
LB ) 5.00 Hz
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00 cm

cY 4.00 cm

F1P 190.000 ppm

Fi 30775.35 Hz

FoP -100.000 ppm

F2 -16197.55 Hz
PPMCM 1450000 ppm/cm
HZCM 2348.64526 Hz/cm
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Current Data Parameters

NAME wdy
EXPNO 616
PROCNO 1

F2 - Acquisition Parameters

Date_ 20071017
Time 13.10
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG zg
i 32768
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820
FIDRES 0.244532
AQ 2.0447731
RG 101.6
DW 62.400
DE 6.00
TE 297.2
01 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 1H
P1 8.20
PL1 5.00
SFO1 400.1332521

F2 - Processing parameters

SI 32768
SF 400.1300140
WDW GM
SSB 0
LB -0.50
GB 0.1
PC 1.40

1D NMR plot parameters

cX 20.00
cY 10.00
FipP 10.000
F1 4001.30
FepP -1.000
F2 -400.13
PPMCM 0.55000
HZCM 220.07150

MHz

ppm/cm
Hz/cm
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31P NMR WDY-1 IN CDCL3 07/10/17
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Current Data Parameters

NAME
EXPNO
PROCNO

wdy
617
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

SFO1

20071017
13.13
drx400

5 mm PABBO BB-

29
32768
cDe13

23

0

48543 .688
1.481436
0.3375604
5792.6
10.300
6.00
207.2

2.00000000

0.00000000

0.01500000

0.00

161.9820520

usec
usec

F2 - Processing parameters

SI
SF
WOHW
SSB
L8
GB
PC

16384

161.9755337

EM

0
5.00
0
1.40

10 NMR plot parameters

Cx

cy
F1P
F1
F2p
F2
PPMCM
HZCM

20.00
10.00
190.000
30775.35
-100.000
-16197.55
14.50000
2348.64526

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME wdy
EXPNO 771
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080201

Time 14.42
INSTRUM darx400
PROBHD 5 mm PABBO BB-
PULPROG zgdc

D 65536
SOLVENT cDC13

NS 242

DS 16

SWH 23148.148 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
RG 5160.6

Dw 21 600 usec
DE 6.00 usec
TE 296.2 K

D1 1.00000000 sec
d11 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C

P1 8.20 usec
PL1 1.50 dB
SFO1 100.6234215 MHz
======== CHANNEL {2 ========
CPDPRG2 waltz16
NuC2 1H
PCPD2 B0.00 usec
PL2 5.00 dB
PL12 23.00 dB
SF02 400.1320007 MHz

F2 - Processing parameters

ST 32768
SF 100.65127690 MHz
WDMW EM
558 0
LB 4.00 Hz
6B 0
PC 1.40

1D NMR plot parameters

CX 20.00 cm
4 10.00 cm
F1p 220.000 ppm
F1 22134.81 Hz
FepP -10.000 ppm
F2 -1006.13 Hz
PPMCM 11.50000 ppm/cm
HZCM 1157 .04688 Hz/cm
o
¢
-~
*0‘;;\;: 4a
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Current Data Parameters

NAME wdy
EXPNO 573
PROCNO ) 1

Fe - Acquisition Parameters

Date_ 20070904
Time 11.52
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG zg
0 32768
SOLVENT €DC13
NS 8
DS 0
SWH 8012.820
FIDRES 0.244532
AQ 2.0447731
RG 16
DW 62.400
DE 6.00
TE 298.2
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 1H
P1 8.20
PL1 5.00
SFO1 400.1332521

F2 - Processing parameters

SI 32768
SF 400.1299597
WDW GM
SSB 0
LB -0.50
GB 0.1
PC 1.40

1D NMR plot parameters

CX 20.00
Cy 10.00
FipP 10.000
F1 4001.30
F2p -1.000
F2 -400.13
PPMCM 0.55000
HZCM 220.07148

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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31P NMR WDY-1 IN CDCL3
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Current Data Parameters

NAME wdy
EXPNO 549
PROCNO 1

F2 - Acquisition Parameters

Date_ 20070821

Time 14.09

INSTRUM drx400

PROBHD 5 mm PABBO B8B-

PULPROG 29

0 32768

SOLVENT DMSO

NS 76

0s 0

SWH 48543.688 Hz

FIDRES 1.481436 Hz

AQ 0.3375604 sec

RG 5792.6

O 10.300 usec

OE 6.00 usec

TE 299.2 K

D1 2.00000000 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec
= CHANNEL f1 ==

NUC1 31P

P1 8.00 usec

PL1 0.00 dB

SFO1 161.9820520 MHz

F2 - Processing parameters

SI 16384

SF 161.9755337 MHz
WOW EM
558 0

LB 5.00 Hz
GB a

PC 1.40

1D NMR plot parameters

Cx 20.00 cm

Cy 10.00 cm

F1pP 190.000 ppm

F1 30775.35 Hz

F2pP -100.000 ppm
F2 -16187.55 Hz
PPMCM 14.50000 ppm/cm
HZCM 2348.64526 Hz/cm

ooty
m‘f,a“‘z 4b
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13C NMR WDY-1

IN CDCL3 07/09/04
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Current Data Parameters

NAME wdy
EXPNO 574
PROCNO 1

F2 - Acquisition Parameters

Date_ 20070904
Time 12.20
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG zgdc
0 65536
SOLVENT CDC13
NS 638
DS 16
SWH 23148B.148
FIDRES 0.353213
AQ 1.4156276
RG 5160.6
DwW 21.600
DE 6.00
TE 299.2
D1 1.00000000
di1 0.03000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1i ====
NUC1 13C
” 8.20
PL1 1.50
SFO1 100.6234215
======== CHANNEL f2 ====
CPDPRG2 waltz16
NUC2 iH
PCPD2 80.00
PL2 5.00
PL12 23.00
SFo2 400.1320007

F2 - Processing parameters

SI 32768
SF 100.6127680
WOW EM
SSB 0
LB 4.00
6B 0
PC 1.40

1D NMR plot parameters

CX 20.00
cy 10.00
F1p 220.000
Fi1 22134.81
Fep ~10.000
F2 -1006.13
PPMCM 11.50000
HZCM 1157 .04688

45b

MHz
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cm

cm
ppm
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ppm

Hz
ppm/cm
Hz/cm
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1H NMR WDY-2 IN CDCL3 08/09/22
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31P NMR WDY-2 IN CDCL3 08/09/22

Current Data Parameters

NAME woy
@ EXPNO 971
e 0 PROCNO 1
Q .
= 8 F2 ~ Acquisition Parameters
Date_ 20080922
Time 13.46
INSTRUM drx400
COOt-Bu PROBHD 5 mm PABBO BB-
N PULPROG 29
0 32768
_.OMe SOLVENT €013
ll:’\ NS 72
I 'OMe 0s 0
(@] SHH 48543.688 Hz
4c FIDRES 1.481436 Hz
AQ 0.3375604 sec
RG 2298.8
DW 10.300 usec
DE 6.00 usec
TE 0.0 K
Dt 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHANNEL f1
161.9820520 'MHz
F2 - Processing parameters
s1 16384
SF 161.9755337 MHz
WDW EM
SS8 0
LB 5.00 Hz
6B 0
PC 1.40
1D NMR plot parameters
cx 20.00 cm
cY 5.00 em
. F1P 190.000 pom
F1 30775.35 Hz
{ Fop -100.000 ppm
) F2 -16197.55 Hz
PPMCM 14 50000 ppm/cm
HZCM 2348.64526 Hz/cm
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1H NMR WDY-2 IN CDCL3 08/09/02
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31P NMR WDY-2 IN CDCL3 08/08/02
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Current Data Parameters

NAME wdy
EXPNO 824
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080902
Time 10.56
INSTRUM drx400
PROBHD 5 mm PABBO B8B-
PULPROG z9
T0 32768
SOLVENT cDC13
NS 45
5] 0
SWH 48543.688 Hz
FIDRES 1.481436 Hz
AQ 0.3375604 sec
RG 2298.8
oW 10.300 usec
DE 6.00 usec
TE 297.2 K
D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHANNEL f1 ========
31P
8.00 usec
0.00 d8

F2 - Processing parameters

S 16384
SF 161.9755337 MHz
WoW EM
558 8}
LB 5.00 Hz
cB 0
PC 1.40

1D NMR plot parameters

161.9820520 MHz

CX 20.00 cm

(24 10.00 cm

F1pP 190.000 ppm

Fi 30775.35 Hz

F2P -100.000 ppm

F2 -16197.55 Hz

PPMCM 14.50000 ppm/cm

HZCM 2348.64526 Hz/cm

et

“Posl e
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Current Data Parameters

NAME
EXPNO

PROCNO

wdy

171

1

10 NNA plot parameters

cx
CY

S F1p

Fi
F2P
F2
PPNCM
HZCN

20.00
10.00
220.000
22134.81
-10.000
-1006.13
11.50000
115704688

" F2 - Acquisition Parameters

Date_ 20090211

Time 12.08

INSTRUM arx400

PROBHD S mm PABBO BS-

PULPROG zgdc

™ 65536

SOLVENT coc13

NS 151

Ds 16

SWH < 23148.148 Hz

FIORES 0.353213 Hz

AQ 1.4156276 sec
‘RG 16384

Dw 21.600 usec

0E 6.00 usec

TE 0.0 K

01 1.00000000 sec

dis 0.03000000 sec
- MNCREST 0.00000000 sec

MCWRK 0.01500000 sec

====s==x CHANNEL f{ ==sc=s=z= .

NUC1 13C

Pl 8.20 usec

PL1 1.50 0B

SFO1 1006234215 MHz

======*= CHANNEL f2 =

CPDPRG2 waltz16

NUC2 1H

PCPO2 B0.00 usec

pL2 5.00 o8

PL12 23.00 oB

SFO2 400.1320007 MHz

F2 - Processing parameters
.81 32768

SF 100.6127690 MHz

WOW EM

SSB 0

LB 4.00 Hz

G8 0

aC 1.40

ppm
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pom
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ppm/cm
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1H NMR WDY-2 IN CDCL3 08/09/10
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31P NMR WDY-2 IN CDCL3 08/08/10
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Current Data Parameters

NAME
EXPNO
PROCNO

wdy
942
1

F2 - Acquisition Parameters

Date
Time

INSTRUM

PROBHD
PULPROG
Wb}
SOLVENT
NS

bs

SWH
FIDRES
AQ

RG

bl

PL
SFO1

20080910
14.54
drx400

S5 mm PABBO BB-
9

32768
€DC13

23

0

48543 688
1.4B1436
0.3375604
2298.8
10.300
6.00

296.2
2.00000000
0.00000000
0.01500000

0.00
161.9820520

Hz
H;
sec

N

usec
usec
K
sec
sec
sec

F2 - Processing parameters

SI 16384
SF 161.9755337 MHz
WDW ]
5SB 0
LB 5.00 Hz
6B 0
PC 1.40
10 NMR plot parameters
CX 20.00 cm
cY 3.00 cm
FipP 190.000 ppm
Fi 30775.35 Hz
FapP -100.000 ppm
F2 -16197.55 Hz
PPMCM 14.50000 ppm/cm
HZCM 2348 .64526 Hz/cm
T
P 6"éaf
@ \g,oﬁ'/ 42
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am 200 175 150 125 100 75 50 25 0

Current Data Parameters

NAME N wdy
EXPNO 1172
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090211
Time i2.19
INSTRUM drx400
PROBHO S mm PABBO BB-
PULPROG 2g90c
10 65536
SOLVENT CDC13
NS 134
DS 16
SWH 23148.148
FIDRES 0.353213
AQ 1.4156276
RG 16384
DW 21.600
0E 6.00
TE 0.0
D1 1.00000000
a1t 0.03000000
MCREST 0.00000000
MCWRK 0.01500000

======== CHANNEL f1 ===

NUCH 13C
5 8.20
pLY 1.50
SFO1 100.6234215

=======z CHANNEL f2 ====

CPOPRG2 ‘waltz1b
NUC2 1H
PCPD2 80.00 usec
PL2 5.00 dB
PLiZ2 23.00 g8
SFO2 400.1320007 MHz
f2 - Processing parameters
ST 32768

SF 100.6127690 MHz
WOW EM
SsB 0

L8 4.00 Hz
68 0

PC 1.40

10 NMA plot parameters

cx 20.00
cy 10.00
Fip 220.000
Fi 22134.81
FapP -10.000
£2 -1006.13
PPMCM 11.50000
HZCM 1157.04688

cm

cm
ppm

Hz

ppm

HZ
ppm/cm
Hz/cm

@(Yg"’”

~obn

~

“fn

&



Current Data Parameters

1H NMR WDY-1 IN COCL3 08/01/04 : B o
PROCNO 1

F2 - Acaquisition Parameters

S D WNOWOWOOTWN — O ® D OO MITMIOOo T O OWOMo ™~ Date_ 20080104
c BroSZSENRTCg38r gHUZRIATHBaRA8  BEaSs Tine 15.30
a mTERNPQOn e oo o0 e MO O OSSO o — mmomam INSTRUM arx400
PULPROG zg
0 32768
SOLVENT CDC13
NS 8
DS 0
AN COOEt SWH 8012.820 Hz
FIDRES 0.244532 Hz
_OMe AQ 2.0447731 sec
F IID\ RG 14.3
I OMe oW 62.400 usec
O DE ) 6.00 usec
4f ' TE 295.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 ‘ 1H
Pt 8.20 usec
PL1 5.00 dB
SFO1 400.1332521 MHz
: F2 - Pracessing parameters
SI 32768
) SF 400.1289648 MHz
) WOW M
SSB 0
LB -0.50 Hz
GB 0.1
7 PC 1.40
—_— A A A Py
: 18 NMR plot parameters
Cx 20.00 cm
cY 10.00 cm
F1P 10.000 ppm
I~ =] (_LP) = = S S|z Q F1 4001.30 Hz
5 o[ o @ w|lo| |m|< -~ Fep -1.000 ppm
2 f: o SRtz : F2 -460.13 Hz
. PPMCM 0.55000 ppm/cm
HZCM 220.07149 Hz/cm
I T T ' T T T ‘ T T T I L |ﬁ_\r—| *—ﬁ_l"‘—r__r —
ppm 8 6 4 2 0 e
) e Oy

F Toody



31P NMR WDY-1 IN CDCL3 08/01/04

28.7129
28.6894

N COOEt
-OMe
F F\
| 'OMe
0]
4f
' T L L L L T
pm 150 100

Current Data Parameters

NAME
EXPNO
PROCNO

wdy
700
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
1]
SOLVENT
NS

0s

SWH
FIDRES
AQ

RG

bw

DE

SFO1

20080104
15.19
drx400

5 mm PABBO BB-

29

32768
coC13

21

0
48543.688
1.481436
0.3375604
5792.6
10.300
6.00

295.2
2.00000000
0.00000000
0.01500000

161.9820520

F2 - Processing parameters

SI
SF
WOW
SsB
LB
GB
PC

16384

161.9755337

EM

0
5.00
0
1.40

1D NMR plot parameters

CX

cy
F1P
F1
Fep
2
PPMCHM
HZCM

20.00
10.00
190.000
30775.35
~100.000
-16187.55
14.50000
2348.64526

S gz,

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm

oroFe

of

80
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13C NMR WDY-1 IN CDCL3 08/01/04
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Current Data Parameters

NAME wdy
EXPNO 701
PROCNO 1
F2 - Acquisition Parameters
Date__ 20080104
Time 15.35
INSTRUM orx400
PROBHD 5 mm PABBO- BB-
PULPROG zgdc
. 1D 65536
SOLVENT CDC13
NS 336
0s 16
SWH 23148.148
FIDRES 0.353213
AQ 1.4156276
RG 3649.1
DW 21.600
DE 6.00
TE 295.2
01 1.00000000
a1 0.03000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 13C
P1 8.20
PL1 1.50
SFO1 100.6234215
== CHANNEL f2 ====
CPDPRG2 waltz16
NuUCc2 - 1H
PCPD2 80.00
PL2 5.00
PL12 23.00
SFO2 400.1320007

72 - Processing parameters

SI 32768
SF 100.61276380
WOW EM
SSB 0
LB 4.00
GB 0
°C 1.40

10 NMR plot parameters

CX 20.00
cy 8.00
1P 220.000
F1 22134.81
FopP -10.000
F2 -1006.13
PPMCM 11.50000
H7CM 1157.04688

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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7.7654
7.7517
7.5599

ppm

L

Current Data Parameters

1H NMR WDY-3 IN CDCL3 07/12/11 BxPNO o
PROCNC 1

F2 - Acquisition Parameters

293 o3BRL8oLY® Lo pate- soomen
oM o)~ T OO MWD VAW @ O W0 -
nmm M mmA A Mmoo INSTRUM drx400
Ty ITITTTTTT R PROBHD 5 mm PABBC BB-
PULPROG zq
] 32768
SOLVENT coc13
NS 8
s 0
COOEt SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
~-OMe RG 12.7
ﬁ\OMe DW 62.400 usec
(@) : DE 6.00 usec
TE 293.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHANNEL f1 ========
1H
Pt 8.20 usec
PL1 5.00 dB
s SFO1 400.1332521 MHz
F2 - Processing parameters
SI 32768
i SF 400.1299499 MHz
WDW GM
SSB 0
L8 -0.50 Hz
68 0.1,
1 PC 1.40
e —

1D NMR plot parameters

Cx 20.00 cnm
CY 10.00 cm
F1P 10.000 ppm
- ofr! < ® . o Fi 4001.30 Hz
g Slo|o 2 & 13 2 Fop -1.000 ppm
2 R - e I o F2 -400.13 Hz
= el o © o ™ PPMCM - 0.55000 ppm/cm
HZCM 220.07146 Hz/cm
I T y y T " T " ; T y ' 1 T T " T T -
6 4 2 0



31P NMR WDY-3 IN CDCL3 07/12/11

Current Data Parameters

NAME
EXPNO
PROCNO

ppm
28.5471
28.4754
28.3977

Date_
Time
INSTRUM
PROBHD
PULPROG

COOEt eT;gLVENT

NS

Cl Pl SWH

PLY
SFO1

SI
SF
WDW
SSB
LB
GB
PC

[
cY
FipP
F1

Fop
A \ . A F2

PPMCM
HZCM

wdy
672
1

20071211
14.54
drx400

5 mm PABBO BB-

29

32768
CDC13

24

0

48543 .688
1.481436
0.3375604
5792.6
10.300
6.00
293.2
2.00000000
0.00000000
0.01500000

0.00

161.9820520

16384

EM

0
5.00
0
1.40

1D NMR plot parameters

20.00
10.00
190.000
30775.35
-100.000
-16187.55
14.50000
2348 .64526

F2 - Acquisition Parameters

F2 - Processing parameters

161.9755337 MHz

Hz

cm
cm
ppm
Hz
ppm
Hz
ppm/cm
Hz/cm
-
a /(dwt
4 —d ey
~oom

83



13C NMR WDY-3 IN CDCL3 07/12/11

w) N T T T « =~ DO mM ) M - m oW K O n
o ~ O 0D e — O M~ O o mo m ~ w o < -~
= © coSNmmomT S N o oo 85 <
& & IIocodddqy N R
COOEt
X
cl p OMe
~N
Il "OMe
(@)
49
[ W 1 4#14, .
MU -
ppm 200 190 180 170 160 150 140 130 120 110 4100 90 80 70 60 50 40 30 20 10 0
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Fegent
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Current Data Parameters

NAME wdy
EXPNO 673
PROCNO 1

f2 - Acquisition Parameters

Date_ 20071211
Time 15.00
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG zgdc
™ 65536
SOLVENT D20
NS 170
0s 16
SWH 23148.148
FIDRES 0.353213
AQ 1.4156276
RG 3649.1
DW 21.600
DE 6.00
TE 284.2
D1 1.00000000
o1 0.03000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 13C
P1 8.20
PLA 1.50
SFO1 100.6234215
======== CHANNEL f2 ====
CPOPRG2 waltz16
NUC2 iH
PCPD2 80.00
PL2 5.00
PL12 23.00
SFO2 400.1320007

Hz
ec

I3

usec
usec

F2 - Processing parameters

SI 32768
SF 100.6127690
WOW EM
558 0
LB 4.00
GB 0
PC 1.40

10 NMR plot parameters

CX 20.00
Cy 8.00
FiP 220.000
F1i 22134.81
FapP -10.000
F2 -1006.13
PPMCM 11.50000
HZCM 1157.04688

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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IH NMR WDY-1 IN CDCL3 07/12/20
SO0 WM U ®DM MO~ ONODNO DD N ~N oo o<
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COOEt
AN
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Current Data Parameters

NAME
EXPNO
PROCNO

wdy
687
1

F2 - Acquisition Parameters

Date_ 20071220
Time 12.19
INSTRUM darx400
PROBHD 5 mm PABBO BB-
PULPROG zg
0 32768
SOLVENT CDC13
NS 8
0s 0
SWH B012.820
FIDRES 0.244532
AQ 2.0447731
A6 35.9
W 62.400
OE 6.00
TE 294.2
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ===
NUC1 1H
P1 8.20
PL1 5.00
SF01 400. 1332521

F2 - Processing parameters

32768

GM

0
-0.50
0.1
1.40

1D NMR plot parameters

Cx

(%4
F1P
F1
Fap
F2
PPMCM
HZCM

ot

20.00
10.00
10.000
4001.30
-1.000
-400.13
0.55000
220.07150

4h

400.1299998 MHz

Hz

cm

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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31P NMR WDY-1 IN CDCL3 07/12/20

Current Data Parameters

NAME wady
9 EXPNO 688
e B PROCNO 1
& ~
o F2 - Acquisition Parameters
Date_ 20071220
Time 11.30
INSTRUM arx400
AN COOEt PROBHD 5 mm PABBO BB-
PULPROG 9
R3] 32768
02N (OMe SOLVENT cnc;a
NS 1
(|_|) OMe s .
4h SWH 48543688 Hz
FIDRES 1.481436 Hz
AQ 0.3375604 sec
RG 5792.6
DwW 10.300 usec
OE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1t : 31P
P1 8.00 usec
PL1 0.00 dB
SFO1 161.9820520 MHz
F2 - Processing parameters
SI 16384
SF 161.5755337 MHz
WOW EM
SSB 0
LB 5.00 Hz
G8 0
PC 1.40
1D NMR plot parameters
CX 20.00 cm
cy 10.00 cm
F1P 190.000 ppm
F1 30775.35 Hz
JL Fop -100.000 ppm
F2 -16197.55 Hz
PPMCM 14.50000 ppm/cm
HZCM 2348.B64526 Hz/cm
T T T T T T T T T T T T I T T T T T ¥ T T T T T T T T T T T T T LA 7 LA B I A T
pm 150 100 50 0 -50 esabt
4 t‘,(‘“"" 4‘\
&lm',

‘bt
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13C NMR WDY-1 IN CDCL3 07/12/20
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Current Data Parameters

NAME wdy
EXPNO 683
PROCNO 1

F2 - Acquisition Parameters

Date_ 20071220
Time 12.13
INSTRUM drx400
PROBHD 5 mm PABBD 8B-
PULPROG zgdc
™ 65536
SOLVENT €DC13
NS 972
0s 16
SWH 23148.148
FIDRES 0.353213
AQ 1.4156276
RG 3649.1
DW 21.600
DE 6.00
TE 295.2
o 1.00000000
di1 0.03000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 13C
PL 8.20
PLA 1.50
SFO1 100.6234215
s======= CHANNEL f2 ====
CPDPRG2 waltz16
NuC2 1H
PCPD2 80.00
pL2 5.00
PL12 23.00
SF02 400. 1320007

dB
MHz

F2 - Processing parameters

SI 32768
. SF 100.6127630
WOMW EM
SSB 0
LB 4.00
GB 0
PC 1.40

1D NMR plot parameters

cX 20.00
cY 8.00
F1P 220.000
F1 22134.81
Fop -10.000
Fe -1006.13
PPMCM 11.50000
HZCM 1157.04688

MHz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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TH NMR WDY-3 IN CDCL3 08/01/15

O N O« N T D U™ WONDUNNUNOOIWLMMN D w o m —
O O~ D D - N T OWO =DM T O ~— (M W0 o
e DO~ IOM U O~ MU—SIDNO O ~M 0O T o
a ~~Don Moo, MmO A NDOONMN S A MMM S
Q@ N N S N Te T N ST ST Tll;j)m mmmmm Ig] — T
_OMe
MeO T
(5 OMe
4
L
-
- o|w © ~ < ™ o
i Sim ™ o i @© <
5 o< <t =1 < © =
Rl [SIES ~ o w o o
3 !
S —|eu 3V o o o ™
"_ [ i T ‘ T T T | T T T I T T —‘T_-*]ﬁf_“ri'f‘li "‘T’"—‘
ppm 8 6 4 2 0

Current Data Parameters

NAME ~wdy
SXPND 722
PROCND 1

F2 - Acquisition Parameters

Date_ 20080115
Time 12.08
INSTRUM drx400
PROBHD 5 mm PABBD BB-
PULPROG 79
0 32768
SOLVENT cDe13
NS 8
DS 0
SWH 8012.820
FIDRES 0.244532
AQ 2.0447731
RG 40.3
DW 62.400
DE 6.00
TE 293.2
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f{ ========
NUC1 ’ 1H
P1 8.20
ALl 5.00
SFO1 400.1332521

F2 - Processing parameters

sI 32768
SF 4001300008
WD M
S8 0
LB -0.50
6B 0.1

_PC 1.40

1D NMR plot parameters

Cx 20.00
Cy -10.00
Fip 10.000
F1 4001.30
2P -1.000
F2 -400.13
PPMCM 0.55000
HZCM 220.07150
o
~ ﬁ,.-cAA;
Psoca

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm

Al

4,
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31P NMR WDY-3 IN CDCL3 08/01/15

N COOEt
MeO P,OMe
e ~
Il "OMe
. 0
4
i\
p:ﬁ . ?T e e : s

M0

<

Current
NAME
EXPNO
PROCNOD

F2 - Ac
Date_
Time
INSTRUM
PROBHD
PULPROG
T0
SOLVENT
NS

DS

SWH
=IDRES
AQ

2 - pr
s1

1D NMR
CX

cy

F1P

1

2P

2
2PMCM
HZCM

Dats Parameters
wdy

723

1

quisition Parameters
20080115
12.11
drx400
5 mm PABBO BB-
3]
32768
€bC13
25
0
48543 688 Hz
1.481436 Hz
0.3375604 sec
5792.6
10.300 usec
6.00 usec
283.2 K
2.00000000 sec
0.00000000 sec
0.01500000 sec

= CHANNEL ] ========

0.00 dB
161.9820520 MHz

ocessing parameters
16384

161.9755337 MHz
EM
¢

5.00 Hz

0
1.40

plot parameters
20.00 cm
10.00 cm
190.00C ppm
30775.35 Hz
-100.000 ppm
-16187.55 Hz
14.50000 ppm/cm
2348.64526 Hz/cm

crofe ;
m'gfg‘:?’ 4
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Zurrent Data Parameters

NAME woy
13C NMR WDY-3 IN CDCL3 08/01/15 ZXPNO 724
SROCNO i
F2 - Acquisition Parameters
Date_ 20080115
[ra R, O T DWW N D ¥ M = ooy~ ~ ™~ ~ Time 13.05
< © o AR N Nm o e m INSTRUM drx400
a 5 3 ST maonn - NRE STBE83 88 = PROBHD 5 mm PABBO B8~
- = R A sl A PULPROG zgdc
) 65536
SOLVENT cDe13
NS 1237
[3) 16
COOEt SWH 23148.148 Hz
AN cIDRES 0.353213 Hz
AQ 1.4156276 sec
/OMe RG 3649.1
MeO P\ OW 21.600 usec
Il "OMe DE 6.00 usec
(@) TE 294.2 K
4i 1 1.00000000 sec
J11 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
s==s===== CHANNEL fi ========
NuCt 13C
21 8.20 usec
2L 1.50 dB
SFO1 100.6234215 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NuC2 1H
PCPD2 80.00 usec
PL2 5.00 dB
PLi2 23.00 0B
SF02 400. 1320007 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WOW EM
5SB 0
LB 4.00 Hz
GB 0
PC 1.40
J l ] { 1D NMR plot parameters
X 20.00 cm
A A ' cy 8.00 cm
1P 220.000 ppm
1 22134 .81 Hz
R o i e T e S B L L L B L B LR L B I SR AL R ILBURELS BULIL FepP -10.000 ppm
ppm 200 190 180 170 16C 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 i ~1006.13 Hz
PPMCM 11.50000 ppm/cm
HZCM 1157 .04688 Hz/cm
L
JOR SRS
A 0 cuz
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IH NMR WDY-2 IN CDCL3 07/12/20
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Current Data Parameters

NAME wdy
EXPNO 690
PROCNO 1

F2 - Acquisition Parameters

Date_ 20071220
Time 15.55
INSTRUM darx400
PROBHD 5 mm PABBO BB-
PULPROG 29
™ 32768
SOLVENT CDC13
NS 8
DS 0
SWH B8012.820
FIDRES 0.244532
AR 2.0447731
RG 20.2
DW 62.400
DE 6.00
TE 295.2
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
== CHANNEL f1 ====

1H

8.20

5.00

SFO1 4001332521

Hz
Hz
sec

usec
usec

F2 - Processing parameters

SI 32768
SF 400.1299910
WDW GM
SSB 0
LB -0.50
GB 0.1
PC 1.40

10 NMR plot parameters

CX 20.00
Cy 10.00
FiP 10.000
F1 4001 .30
Fap -1.000
F2 -400.13
PPMCM 0.55000
HZCM 220.07150

MHz

Hz

cm

ppm
Hz
ppm

ppm/cm
Hz/cm
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31P NMR WDY-2 IN CDCL3 07/12/20

Current Data Parameters

NAME wdy
Som Y EXPNO 691
E IRV S PROCNO 1
Q @ © o @
(S NS TR QVNaY] F2 - Acquisition Parameters
Date _ 20071220
Time 15.57
COOEt INSTRUM drx400
AN PROBHD 5 mm PABBO BB-
PULPROG 79
1] 32768
-OMe SOLVENT coc13
ﬁ\OMe NS 21
OMe 0 s 0
4] SWH 48543.688 Hz
FIDRES 1.481436 Hz
AQ 0.3375604 sec
RG 5792.6
W 10.300 usec
DE 6.00 usec
TE 295.2 K
D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1 ========
31P
8.00 usec
0.00 dB
SFO1 161.9820520 MHz
F2 - Processing parameters
SI 16384
SF 161.9755337 MHz
WOW EM
SSB 0
L8 5.00 Hz
68 0
PC 1.40
1D NMR plot parameters
CX 20.00 cm
cy ©10.00 cm
F1P 180.000 ppm
Fi 30775.35 Hz
Fap -10G.000 ppm
Fe -16197.55 Hz
PPMCM 14.50000 ppm/cm
HZCM 2348.64526 Hz/cm
T T T T T M T T T T T ’ T T T T T T | T Lu B A
pm 150 100 a0 > —voFe .
| 7‘..€A45 ‘1')
ofle f‘ S0 ouy
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13C NMR WDY-2 IN CDCL3 07/12/20
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Current Data Parameters

NAME wdy
EXPNO 692
PROCNO 1

F2 - Acquisition Parameters

Date_ 20071220
Time 16.03
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG zgdc
T 65536
SOLVENT €DC13
NS 114
DS 16
SWH 2314B.148
FIDRES 0.353213
AQ 1.4156276
RG 3649.1
DW 21.600
DE 6.00
TE 296.2
Dt 1.00000000
dit 0.03000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 13C
P1 8.20
PL1 1.50
SFO1 100.6234215
======== CHANNEL f2 ====
CPDPRG2 waltzib
NUC2 1H
PCPD2 80.00
PL2 5.00
pL1I2 23.00
SFO2 400.1320007

F2 - Processing parameters

SI 32768
SF 100.6127690
WOW EM
SSB 0
LB 4.00
6B 0
PC 1.40

1D NMR plot parameters

cx 20.00
CY 8.00
FipP 220.000
F1 22134.81
FepP -10.000
F2 ~ -1006.13
PPMCM 11.50000
‘*HZCM 1157.04688
.
”
N S 9gie] 4
oy J

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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IH NMR WOY-2 IN CDCL3 08/01/15
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- L4 [=2RKys] Wi~
"':’ o @ |0
o olm;m w0 <
2 S =™
< Y Y i
T e

ppm 8

7.010

1.2096

6.919
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4.335
4.317

4.299
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3.848

2.4324
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7.0895

I — ‘447T474*j**7‘4T*‘4‘4r*"ﬁTf"‘*_r“ — T

4
coofy,
?_o-

@ S

3007
1.2956
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Current Data Parameters

NAME wdy
EXPNO 720
PROCNO 1

F2 - Acquisition Parameters

Date _ 20080115
Time 11.04
INSTRUM arx400
PROBHD 5 mm PABBD BB-
PULPROG 29
0 32768
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820
FIDRES 0.244532
AQ 2.0447731
RG 45.3
oW 62.400
DE 6.00
TE 293.2
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 1H
P1 8.20
PL1 5.00
SFO1 400. 1332521

Fe - Processing parameters

SI 32768
SF 400. 1300084
WDW GM
558 0
L8 -0.50
GB 0.1
PC 1.40

10 NMR plot parameters

CX 20.00
ey 10.00
F1P 10.000
1 4001 30
Fop -1.000
F2 -400.13
apMCM 0.55000
HzeM 220.07150

MHz

Hz

cm
cm
ppm

ppm

Hz
ppm/cm
Hz/cm
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31P NMR WDY-3 IN CDCL3 08/01/10

N COOEt
_OMe
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pm 150 100 50 ¢ ~50

Current Data Parameters

NAME
EXPNO
PROCNO

wdy
716
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
0
SOLVENT
NS

BS

SWH
FIDRES
AQ

RG

DW

OE

TE

D1
MCREST
MCHRK

CHANNEL f1

20080110
13.23
darx400

5 mm PABBO BB-

29

32768
CDC13

23

0

48543 .688
1.481436
0.3375604
§782.6
10.300
6.00

0.0
2.00000000
0.00000000
0.01500000

6.00

161.9820520

usec
usec

F2 - Processing parameters

SI
SF
WOW
SSB
LB

~
Gl

PC

16384

EM
0
5.00
0
1.40

10 NMR plot parameters

Cx

cy
FiP
F1
cep
2
PPMCM
HZCM

GOt

20.00
10.00
190.000
30775.35
-=100.000
-16197.55
14.50000
2348.64526

Ze

204

an Gk

161.9755337 MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

13C NMR WDY-2 IN CDCL3 08/01/15 i o
PROCND 1

F2 - Acquisition Parameters

Date 20080115
T 2 88SRSRBS ¥22 gaeosg 2R 8 i 11.09
s N NSNS oammo o NN T N 65 < INSTRUM drx400
a =] wn M MmN — (RN N [l To NS INTs} ol oy -~ PROBHD 5 mm PABBQ BB-
T T 1777777 T PULPROG z9dc
™ 65536
SOLVENT coci3
NS 1169
0S 16
SWH 23148.148 Hz
COOEt FIDRES 0.353213 Hz
A AQ 1.4156276 sec
RG 3649.1
/OMe DW 21.600 usec
OMe ||D\ DE 6.00 usec
CI) OMe TE 294.2 K
4k : 3 1.00000000 sec
d11 0.03000000 sec
MCREST 0.00000000 sec
MCKWRK 0.01500000 sec
======== CHANNEL f1] ====<===
NUC1 13C
P1 8.20 usec
PL1 1.50 dB
SFO1 100.6234215 MHz
======== CHANNEL f2
CPDPRG2 waltzi6
Nuc2 1H
PCPO2 80.00 usec
PL2 5.00 dB
PL12 23.00 dB
SFQ2 400.1320007 MHz

F2 - Processing parameters

SI 32768
SF 100.6127690 MHz
WDHW EM
SSB 0
LB 4.00 Hz
68 0
PC 1.40

1D NMR plot parameters

S - J.J N — / SO N ROV "6 00 en

cm

F1P . 220.000 ppm

F1 22134.81 Hz

[T [ T T T T T |BAARE AR RN R e s e [T pTrTT T TTTT T T e T T T T T T T Fep -10.0C00 ppm
ppm 200 130 180 170 160 150 140 130 120 150 100 90 80 70 60 50 40 30 20 1o o F2 -1006 13 Hy
Be PPMCM 11.50000 ppm/cm

@Qﬁ",} HZCM 115704588 Hz/cm
~elu,

: 3

ofae o 9 6(



IH NMR WDY-2 IN CDCL3 08/01/04
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3.6876
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3.2589
3.34B4
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Current Data Parameters

NAME wdy
EXPNO 703
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080104
Time 15.57
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG z9
0 32768
SOLVENT €0C13
NS 8
DS 0
SWH 8012.820
FIDRES 0.244532
AQ 2.0447731
RG 14.3
DwW 62.400
DE 6.00
TE 295.2
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 1H
P1 8.20
PL1 5.00
SFO1 400. 1332521

F2 - Processing parameters

SI 32768
SF 400.1298514
WOW GM
558 0
LB -0.50
GB 0.1
Pc 1.40

1D NMR plot parameters

Cx 20.00
cy 10.00
F1pP 10.000
Fi ' 4001.30
2P -1.000
= ’ -400.13
DPMCM 0.55000
HZCM 220.07146

MHz

Hz

cm
cm
pom
Hz
ppm
Hz

ppm/cm

Hz/cm

m g —0“‘; 4L
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ppm

31P NMR WDY-2 IN CDCL3 08/01/04

28.9098

T Ty

Current Oata Parameters

NAME
EXPNO
PROCNO

wdy
704
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
T0
SOLVENT
NS

0s

SWH
F1DRES
AQ

RG

SFO1

= CHANNEL f1 =

20080104
16.00
drx400

5 mm PABBC 8B-

29

32768
CDC13

21

0
48543688
1.481436
0.3375604
5792.6
10.300
6.00

285.2
2.00000000
0.00000000
0.01500000

31P
8.00
0.00

161.9820520

H;

-
NN

Sec

usec
usec

F2 - Processing parameters

SI
SF
WOMW
SSB
LB
GB
PC

16384

161.9755337

EM

0
5.00
0
1.40

1D NMR plot parameters

CX

Cy .
F1P
1
2P
2
PPMCM
HZCM

20.00
10.00
180.000
30775.35
~100.000
-16197.55
14.50000
2348.64526

MHz

Hz

cm

cm

ppm

Hz

ppm
Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME wdy
EXPND 705
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080104

Time 16.05
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG zgdc

0 65536
SOLVENT coci3

NS 85

DS 16

SWH 23148.148 Hz
FIDRES 0.353243 Hz
AQ 1.4156276 sec
RG 3649.1

OW 21.600 usec
DE 6.00 usec
TE 295.2 K

D1 1.00000000 sec
dii 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C

P1 8.20 usec
PL1 1.50 dB
SFO1 100.6234215 MHz
=s====== CHANNEL f2 ===
CPOPRG2 waltzib
Nuc2 1H
PCPD2 80.00 usec
PL2 5.00 dB
PL12 23.00 dB
SFo2 400.1320007 MHz

F2 - Processing parameters

SI 32768
SF 100 6127630 MHz
WDW EM
558 0
B 4.00 Hz
5B 0
C 1.40

1D NﬁR plot parameters

Cx 20.00 cm

cy B8 00 cm

1P 220.000 ppm

1 22134 81 Hz

Fap -10.000 ppm

Fe ~1006 .13 Hz
PPMCM 11 50000 pom/cm
HZCM 1157 04688 Hz/cm

Foi aA

99



1H NMR WDY-1 IN CDCL3 07/12/24
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Current Data Parameters

NAME
EXPNO
PROCNO

wdy
693
1

F2 - Acquisition Parameters

Date _
Time
INSTRUM
PROBHD
PULPROG
™
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

== CHANNEL f1

20071224
11.18
drx400

5 mm PABBO BB-

29

32768
CoC13

8

0

8012.820
0.244532
2.0447731
11.3
62.400
6.00

295.2
1.00000000
0.00000000
0.01500000

B8.20
5.00

400.1332521

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

32768

GM

0
-0.50
0.1
1.40

1D NMR plot parameters

CX

CcY
F1P
F1
Fep
F2
PPMCM
HZCM

20.00
10.00
10.000
4001.30
-1.000
-400.13
0.55000
220.07146

400.12939353 MHz

Hz

ppm/cm
Hz/cm
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31P NMR WDY-1 IN CDCL3 08/01/03

Current Data Parameters

NAME wdy
2 EXPNO 698
COOEt © PROCNO 1
o
o F2 - Acquisition Parameters
_OMe Date_ 20080103
~N Time 11.13
I|:l) OMe INSTRUM drx400
0] PROBHD 5 mm PABBO 8B-
PULPROG 29
D 32768
SOLVENT coC13
NS 21
0s 0
SWH 48543 .688 Hz
FIDRES 1.481436 Hz
AD 0.3375604 sec
RG 5782.6
Dw 10.300 usec
OE 6.00 usec
TE 294.2 K
01 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHANNEL f1 =s=======
31P
8.00 usec
0.00 dB
SFO1 161.9820520 MHz
F2 - Processing parameters
SI 16384
SF 161.9755337 MHz
WOW EM
$S8 0
LB 5.00 Hz
GB o
PC 1.40
1D NMR plot parameters
CX 20.00 cm
cY 10.00 cm
FiP 180.000 ppm
F1 30775.35 Hz
F2P -100.000 ppm
e F2 -16497.55 Hz
DPMCM 14.50000 ppm/cm
HZCM 234B.64526 Hz/cm
T T T T T T T T T T - T T L LA s e e s SR B mos S e S
2 0 at ~50
2
O gron A
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77.55

77.24
76.92

IN CDCL3 08/01/03

61.32
52.81

13C NMR WDY-1
< DWW~ OO DO ®WN
- 00w n0nWwo~©
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Current Data Parameters

NAME wdy
EXPND 699
PROCNO 1

F2 - Acqu151tﬁon Parameters
Date_ 20080103
Time 12.17
INSTRUM drx400
PROBHD 5 mm PABBO B8B-
PULPROG zgdc

0 65536
SOLVENT €DC13

NS 1476

DS 16

SWH 2314B.148 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
RG 3649.1

W 21.600 usec
OE 6.00 usec
TE 295.2 K
D1 1.00000000 sec
d11 0.03000000 sec
MCREST 0.00000000 sec
MCHWRK 0.01500000 sec

== CHANNEL {2 ========
CPDPRG2 waltz16
NuC2 1H
PCPD2 80.00 usec
PL2 5.00 dB
PL12 23.00 dB
SFo2 400.1320007 MHz

F2 - Processing parameters

SI 32768
SF 100.6127630 MHz
WOW EM
SSB 0
LB 4.00 Hz
6B 0
PC 1.40

1D NMR plot parameters

CX 20.00 cm

Cy 8.00 cm
F1P 220.000 ppm

F1 22134.81 Hz

FapP -10.000 ppm

2 -1006.13 Hz
PPMCM 11.50000 ppm/cm
HZCM 1157 04688 Hz/cm
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ppm

1H NMR WDY-1 IN CDCL3

6.7332
6.7246
6.7129
6.6982
4.2520
4.2343
4.2165
4.1988
_—3.7453

Integral

1.0000
2.1857

07/12/14

3.0243
2.7430
2.7268
2.7164

TT~—13.7181
% |

6.6527
2.2868
1.1143

2.7108
2.7003

2.6840
1.3379

1.0638
1.0474

Current Data Parameters

NAME
EXPNO
PROCNO

wdy
679
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
1]
SOLVENT
NS

0s

SWH
FIDRES
AQ

RG

hi]

DE

TE

D1
MCREST
MCWRK

20071214

13.27

drx400

5 mm PABBO BB-
2g

32768

CbC13

8

]

8012.820

0.244532
2.0447731
12.7
62.400
6.00

294.2
1.00000000
0.00000000
0.01500000

8.20
5.00
400.1332521

F2 - Processing parameters

SI
SF
WOW
558
LB
6B
PC

3.3815
7.0630

32768
400.1299766
GM

0

-0.50

0.1

1.40

1D NMR plot parameters

Cx

cy
F1P
F1
FepP
F2
PPMCM
HZCM

—

ppm

S oGy
“vid;

Gn

20.00
10.00
10.000
4001.30
-1.000
-400.13
0.55000
220.07149

MHz

Hz
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ppm

31P NMR WDY-1 IN CDCL3 07/12/14

29.1721

Ty

pm

T

XN COOEt
IID/OMe
1 "OMe
(@)
4n
100

Current Data Parameters

NAME wdy
EXPNO 680
PROCNO 1

F2 - Acquisition Parameters

Date__ 20071214

Time 13.30
INSTAUM drx400
PROBHD 5 mm PABBQ BB-
PULPROG zg

L} 32768
SOLVENT coc13

NS 19

0s 0

SWH 48543688 Hz
FIDRES 1.481436 Hz
AQ 0.3375604 sec
RG 5792.6

OW 10.300 usec
OE 6.00 usec
TE 294.2 K

D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

NUCL 31P

Pl 8.00 usec
PL1 0.00 dB
SFO1 161.9820520 MHz

F2 - Processing parameters

SI 16384
SF 161.9755337 MHz
WDW EM
SSB 0
LB 5.00 Hz
68 0
PC 1.40

1D NMR plot parameters

CX 20.00 cm

cY 10.00 cm
F1P 180.000 ppm

Fi 30775.35 Hz

F2p ~100.000 ppm

F2 -16197 .55 Hz
PPMCM 14.50000 ppm/cm
HZCM 2348.64526 Hz/cm

YTmc's
f A
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13C NMR WDY-1 IN CDCL3 07/12/14
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Current Data Parameters

NAME wdy
EXPNO 681
PROCND 1

F2 - Acquisition Parameters

Date_ 20071214

Time 13.42
INSTRUM drx400
PROBHD 5 mm PABBO BB8-
PULPROG zgdc

1] 65536
SOLVENT cDC13

NS 225

0S 16

SWH 23148.148 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
RG 3649.1

oW 21.600 usec
DE 6.00 usec
TE 295.2 K

D1 1.00000000 sec
dai1 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C

P1 B.20 usec
PLA 1.50 dB
SFO1 100.6234215 MHz
======== CHANNEL f2 ==
CPOPRG2 waltzib

NUC2 1H
PCPD2 80.00 usec
pL2 5.00 dB
PL12 23.00 dB
SF02 400.1320007 MHz

F2 - Processing parameters

SI 32768

SF 100.6127690 MHz
WOW EM
SSB 0

LB 4.00 Hz
GB 0

PC 1.40

1D NMR plot parameters

CX 20.00 cm

cy 8.00 cm

FiP 220.000 ppm

F1 22134.81 Hz

F2pP -10.000 ppm
Fe ~1006.13 Hz
PPMCM 11.50000 ppm/cm
HZCM 1157.04688 Hz/cm
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TH NMR WDY-548 IN CDCL3 08/06/20
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Current Data Parameters

NAME wdy
EXPND 861
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080620
Time 14.03
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG 29
m 32768
SOLVENT €0C13
NS 8
DS 0
SWH 8012.820
FIDRES 0.244532
AQ 2.0447731
RG 18
DW 62.400
DE 6.00
TE 296.2
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUCt 1H
P1 8.20
PL1 5.00
SFO1 400.1332521

F2 - Processing parameters

SI 32768
SF 400.1299917
WDW GM
$58 0
LB -0.50
GB 0.1
PC 1.40

1D NMR plot parameters

CXx 20.00
4 8.00
F1pP 10.000
F1 4001.30
Fep -1.000
F2 -400.13
PPMCM 0.55000
HZCM 220.07150

MHz

Hz

cm

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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31P NMR WDY-548 IN CDCL3 08/06/20

Current Data Parameters

NAME wdy
a3 EXPNO 862
= ox PROCNO 1
a
% ; F2 - Acquisition Parameters
Date 20080620
Time 14.06
INSTRUM orx400
o PROBHD 5 mm PABBO BB-
PULPROG zg
* T 32768
OEt SOLVENT coe13
NS 21
_.OMe DS 0
~ SWH 48543 .688 Hz
| ‘OMe FIDRES 1.481436 Hz
O AQ 0.3375604 sec
5a RG 2298.8
bW 10.300 usec
DE 6.00 usec
TE 296.2 K
D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
P1 8.00 usec
L1 0.00 dB
SFO1 161.9820520 MHz
F2 - Processing parameters
SI 16384
SF 161.9756337 MHz
WDW EM
SSB 0
LB 5.00 Hz
GB [}
PC 1.40
1D NMR plot parameters
cx 20.00 cm
cy 3.00 cm
FipP 180.000 ppm
F1 30775.35 Hz
FepP -100.000 ppm
F2 -16197.55 Hz
PPMCM 14.50000 ppm/cm
HZCM 2348.64526 Hz/cm
f T T T T T T T T T T T T T T T I T T T T T ¥ T L { ‘ T T T T T T T =T T T T T T T l T T T T T T M;f
7 ) 4 0¢ B0 '8} -k
ppm 150 100 e C 50 @/\rﬁ’h
- r\q\ Ve
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13C NMR WDY-548 IN CDCL3 08/06/20

c0’

€e’
Ve

Ly’
19°
8L

62"
I
ov”
v’
L

68"
oe’
cs’

9r°
By’
50°

9L

a6’

66

4

&2

6€
6€
114
14
cs
cS
cs
cs
08

8¢
LL
LL

VAN NP

£
i

wdd

OEt
_OMe
1" OMe

A

5a

160

120

140

160

180

200

ppm

20

40

60

80

108



Current Oata Parameters

1H NMR WDY-549 IN CDCL3 08/06/20 o oy

PROCND 1

F2 - Acquisition Parameters

=D WD Moo TN UNDNOMNOI IT NN UNODODINDUNMT - ~INNO O Date_ 20080620
e RS SmRB Sm Yool YR em e SIS 09858 Time 14.52
a Moo oo TSN OLeRaNaA@DEAUNT OO O INSTRUM drx400
~ M~~~ oo AN U A S g B s B co o B o VAN o VN o VR o URN o N o VAN o VIR o VAN o VIR o VI o V SRR IR p e e USSR PROBHD 5 mm PABBO BB-
PULPROG 29
10 32768
SOLVENT CDC13
NS 8
DS 0
O SWH 8012.820 Hz
FIDRES 0.244532 Hz
OEt AQ 2.0447731 sec
RG 18
= -OMe DW 62.400 usec
~ DE 6.00 usec
6 OMe TE 296.2 K
D1 1.00000000 sec
5f MCREST 0.00000000 sec
MCWRK 0.01500000 sec
s===z==== CHANNEL f1 =s======
NUCY 1H
P1 8.20 usec
PL1 5.00 dB
| SFO1 400.1332521 MHz
F2 - Processing parameters
SI 32768
R SF 400.1299829 MHz
WDW GM
r SSB 0
LB -0.50 Hz
68 0.1
1 1 PC 1.40
L LA |
1D NMR plot parameters
CXx 20.00 cm
CY 8.00 cm
Fi1pP 10.000 ppm
- <o ) I o~ ol (o © F1 4001.30 Hz
g P S 1B S S P FoP ~1.000 ppm
g o[~ @ |= = ] ol e ~ F2 -400.13 Hz
S == =l lo —le == o PPMCM 0.55000 ppm/cm
HZCM 220.07148 Hz/cm
T T T ! T N I ' T T T ! T T T T T T T T '
8 6 4 2 0
oFt
PRy +
F): t° w

109



31P NMR WDY-549 IN CDCL3 08/06/20

Current Data Parameters

NAME wdy
EXPNO 865
PROCNO 1

ppm
31.8096
31.7604

F2 - Acquisition Parameters

Date_ 20080620
Time 14.55
(@] INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG zg
OEt ™ 32768
SOLVENT coc13
_OMe NS 24
F 4 DS 0
I "OMe SWH 48543.688 Hz
FIDRES 1.481436 Hz
5f AQ 0.3375604 sec
RG 2298.8
W 10.300 usec
DE 6.00 usec
TE 296.2 K
D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ===
NUCH 3P
P 8.00 usec
PL1 0.00 08
SFO1 161.9820520 MHz

F2 - Processing parameters

SI 16384

SF 161.9755337 MHz
WOW EM
SSB 0

LB 5.00 Hz
GB 0

PC 1.40

1D NMR plot parameters

cX 20.00 cm
cy 3.00 cm
F1P 190.000 ppm
F1 30775.35 Hz
Fap -100.000 ppm
F2 -16197.55 Hz
PPMCM 14.50000 ppm/cm
HZCM 2348.64526 Hz/cm

pm 150 100 50 0 -50 mc’»a,
-
; -~ f

sf
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13C NMR WDY-549 IN CDCL3 08/06/20
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Current Data Parameters

1H NMR WDY-2 IN CDCL3 08/07/25 FePno bor
PROCNO b

F2 - Acquisition Parameters

0N < WMo DN =M I I ATDUNODOTONDOQA ~— — O QD O~ e Date_ 20080725
e 2393 S8R NILI PRSI SONTNBR 02D Time 12.17
a NuAa-o TeeeNODONDDIDRONNNN TN DD O INSTRUM arx400
T N I vvVVmmNNNNNmNNNNNN(\JﬁﬂHx—-ﬂﬁ«wO PROBHD 5 mm PABBO BB-
‘\ PULPROG 79
ki) 32768
SOLVENT cbc13
NS 8
O DS 0
. SHH 8012.820 Hz
OEt FIDRES 0.244532 Hz
AQ 2.0447731 sec
_OMe RG 25.4
Cl Pl DW 62.400 usec
IOI OMe DE 6.00 usec
TE 297.2 K
59 01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H
P1 8.20 usec
PLA 5.00 dB
5 SFO1 400.1332521 MHz
F2 - Processing parameters
138 32768
SF 400.1299984 MHz
B WDW GM
558 0
LB -0.50 Hz
68 0.1
1 PC 1.40
1D NMR plot parameters
CX 20.00 cm
cY 10.00 cm
F1P 10.000 ppm
= als ol g 5@ 2| |g s Fi 4001.30 Hz
s olm <! | o | e -] IS © Fep -1.000 ppm
g oo ol o o ™S @© £p -400.13 Hz
= R e e —tie o PMCH 0.55000 ppm/cm
HZCM 220.07150 Hz/cm
- R A ‘V*’fﬁ"' I S T [ I e N ——r"—"‘—[— r—— - M I S B B S ""”ﬁ'*
ppm 8 6 4 2 4]
\\/ P
/E’/ ] SOty 5 ¥
9 P> f
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31P NMR WOY-2 IN CDCL3 08/07/25

Current Data Parameters

NAME wily
o EXPNO 895
€ 2 PROCNO 1
a8 -
™ F2 - Acquisition Parameters
Date_ 20080725
Time 12.20
INSTRUM drx400
e} PROBHD 5 mm PABBO BB-
PULPROG 29
b} 32768
SOLVENT cDC13
OFEt NS 23
. DS 0
Cl E:OMe ] - SHH 48543688 Hz
1 "OMe . FIDRES 1.481436 Hz
(@) AQ 0.3375604 sec
RG 2298.8
59 DW 10.300 usec
DE 6.00 usec
TE 287.2 K
01 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
z======= CHANNEL ] ========
NUCY 31P
P1 8.00 usec
PLY 0.00 dB
SFO1 161.9820520 MHz
F2 - Processing parameters
SI 16384
SF 161.9755337 MHz
WDW EM
5SB 0
iB 5.00 Hz
6B 0
PC 1.40
10 NMR plot parameters
Cx 20.00 cm
Cy 4.00 cm
F1P 150.000 ppm
1 30775.35 Hz
k*_ Fop *-100.000 ppm
- F2 -16197.55 Hz
PPMCM 14 50000 ppm/cm
HZCM 2348.64526 Hz/cm
r T — T T L e e e e A T e
pm 150 100 50 0 -50 j 0|/\\i ~.
u e
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13C NMR WDY-2 IN CDCL3 08/07/25
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1H NMR WDY-3 IN CDCL3 08/07/25
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Current Data Parameters

NAME wdy
EXPNO 897
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20080725
Time 12.57
INSTRUM arx400
PROBHD 5 mm PABBO BB-
PULPROG 9

H) 32768
SOLVENT €DC13

NS 8

bs 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 25.4

OW 62.400 usec
OE 6.00 usec
TE 297.2 K

D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f{ =s======
NUC1 1H

P1 8.20 usec
PLY 5.00 d8
SFO1 400.1332521 MHz

F2 - Processing parameters

SI 32768

SF 400.1299886 MHz
WDW GM
SSB 0

LB -0.50 Hz
6B 0.1

PC 1.40

1D NMR plot parameters

[ 20.00 cm

Cy 10.00 cm

FiP 10.000 .ppm

F1 4001 .30 Hz

FapP -1.000 ppm

Fe -400.13 Hz
PPMCM 0.55000 ppm/cm

HZCM 220.07149 Hz/cm

Sh

\ac“’
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31P NMR WDY-3 IN CDCL3 08/07/25

< pagiha
o %
OEt
ON ID/OMe
2 I “OMe
0
5h
A
T T T ; T T T T T T T ! T T T —T—f*“~[—h7—r T
om 150 100 50

Current Data Parameters

NAME wdy
EXPNO 898
PROCNO 1

F2 - Acquisition Parameters

Hz
Hz
sec

usec
usec
K

Date_ 20080725
Time 12.58
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG 29
0 32768
SOLVENT €OC13
NS 22
0s 0
SWH 48543 .688
FIDRES 1.481436
AQ 0.3375604
RG 2298.8
Ow 10.300
DE 6.00
TE 297.2
01 2.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f{ ========
NUC1 31P
P1 8.00
PL1 0.00
SFO1 161.9820520

MHz

F2 - Processing parameters

SI 16384
SF 161.5755337
WDW EM
5SB 0
LB 5.00
GB 0
PC 1.40

10 NMR plot parameters

Cx- 20.00
cy 4.00
1P 180.000
F1 30775.35
F2P -100.000
F2 -16197.55
PPMCM 14.50000
HZCM 2348.64526

MHz

Hz

cm
cm

ppm

Hz

opm

Hz
ppm/cm
Hz/cm

ot

q,m,f; [

ch
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13C NMR WDY-3 IN CDCL3 08/07/25
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TH NMR WDY-557 IN CDCL3 08/06/20
oW M DT NLWAUNOCONDOONVDODVVAUTODWOMOO I ~D
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Current Data Parameters

NAME Wiy
EXPNO 867
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20080620
Time 15.07
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG z9
0 32768
SOLVENT CDC13
NS 8
0s 0
SWH 8012.820
FIDRES 0.244532
AQ 2.0447731
RG 18
DW 62.400
DE 6.00
TE 296.2
Dt 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 1H
P1 8.20
PL1 5.00
SFO1 400.1332521

F2 - Processing parameters

SI 32768
SF 400.1299812
WOW GM
5SB 0
L -0.50
GB 0.1
PC 1.40

1D NMR plot parameters

Cx 20.00
cY 8.00
F1pP 10.000
F1 4001.30
FapP -1.000
F2 -400.13
PPMCM 0.55000
HZCM 220.07149

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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ppm

31P NMR WOY-557 IN CDCL3 08/06/20

32.1841
32.1289

ppm
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MeO ﬁ\OMe
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5i
15C 100

Current Data Parameters

NAME wdy
EXPNO 868
PROCNO 1

F2 - Acgquisition Parameters

Date_ 20080620
Time 15.10
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG 29
1] 32768
SOLVENT €0C13
NS 21
0s 0
SWH 48543.688
FIDRES 1.481436
AQ 0.3375604
RG 2298.8
DwW 10.300
DE 6.00
TE 296.2
D1 2.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1H 31p
P1 8.00
PL1 0.00
SF01 161.9820520

usec
usec

F2 - Processing parameters

SI 16384
SF 161.9755337
WOW EM
SSB 0
L8 5.00
G8 0
PC 1.40

1D NMR plot parameters

CX 20.00
cY 3.00
F1P 190.000
F1 30775.35
Fzp -100.000
F2 -16197.55
PPMCM 14.50000
HZCM 2348.64526

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm

ECA TP

-—D —
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13C NMR WDY-557 IN CDCL3 08/06/20
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1H NMR WDY-7 IN CDCL3 08/02/01
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Current Data Parameters

NAME wdy
EXPNO 766
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080201

Time 11.21
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG zg

™ 32768
SOLVENT CDC13

NS 8

DS 0

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
A6 22.6

W 62.400 usec
DE 6.00 usec
TE 295.2 K

D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
s=s===== CHANNEL f] ========
NUC1 1H

P1 8.20 usec
PL1 5.00 dB
SFO1 400.1332521 MHz

F2 - Processing parameters

SI 32768

SF 400.1300023 MHz
WDW GM

SSB 0

LB -0.50 Hz
GB 0.1

PC 1.40

10 NMR plot parameters

CX 20.00 cm

CY 10.00 cm
F1p 10.000 ppm

F1 4001.30 Hz

Fep —-1.000 ppm

F2 ~400.13 Hz
PPMCM 0.55000 ppm/cm
HZCM 220.07150 Hz/cm
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31P NMR WDY-7 IN CDCL3 08/02/01

32.0734

O
OEt
_OMe
PJ
Il "OMe
OMe O
5]
p; 1%0’ o ‘ EdO'

Current Data Parameters

NAME
EXPNO
PROCNO

wdy
765
1

F2 - Acguisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

20080201
10.45
arx400

5 mm PABBO BB-
29

32768
€DC13

39

0
48543.688
1.481436
0.3375604
5792.6
10.300
6.00

294.2
2.00000000
0.00000000
0.01500000

161.9820520

usec
usec

F2 - Processing parameters

SI

16384
161.8755337
2]

0

5.00

0

1.40

1D NMR plot parameters

Cx

cY
FiP
Fi
FapP
F2
PPMCM
HZCM

20.00

5.00
180.000
30775.35
~100.000
-16197.55
14.50000
2348.64526

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm

—0~
FAn - -

)
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Current Data Parameters

13C NMR WDY-7 IN CDCL3 08/02/01 Bono el
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080201
. 8 3 B 8 Y8 CIYBUIYRSRENIR 2 hee .22
= ~ 2 3 s & oI ~RRBIVEIIIIIILE I PROBHD 5 mm PABBO B8-
TT T T 7T 77T PULPROG zgdc
VT WSy s &
SOLVENT coc13
NS 348
0s 16
SWH 23148.148 Hz
O FIDRES 0.353213 Hz
AQ 1.4156276 sec
* RG 5160.6
OEt OW 21.600 usec
DE 6.00 usec
P/OMe 3 296.2 K
~ D1 1.00000000 sec
ll "OMe d11 0.03000000 sec
OMe o MCREST 0.00000000 sec
Eﬂ MCWRK 0.01500000 sec
CHANNEL f1 =
13C
B.20 usec
1.50 dB
100.6234215 MHz
PL12 23.00 dB
SF02 400.1320007 MHz
F2 - Processing parameters
SI 32768
SF 1006127690 MHz
WOW EM
558 0
N 4.00 Hz
6B 0
PC 1.40
1D NMR plot parameters
" J " CX 20.00 cm
L Mgy Iy Ap i) A Ap AN ittt Mooy L . W M bt At shiedi o dloni e cY 10.00 cm
F1P 220.000 ppm
F1 22134.81 Hz
R B B R R N A L A R n E s ma s s o R AR A S AR aananas o e S FaP -10.000 ppm
ppm 200 190 180 170 160 450 140 130 120 110 100 90 8O 70 60 50 40 30 20 10 O F2 100613 Hz
PPMCM 11.50000 ppm/cm
HZCM 115704688 Hz/cm
o Fe
A
(::;ilh\‘:: 2o~ 4
OfAe P~o~
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ppm
7.3063
7.2224
7.2034
7.1885

Current Data Parameters

1H NMR WOY-6 IN CDCL3 08/02/01 Exmo ol
PROCND 1

F2 - Acquisition Parameters

TOND o~ OM—uOMIT DN T A @M Mo O o TODRL MO o@D — Date_ 20080201
DPEODHRBAN oo nemaNSraasosSigRILVLLRILY D Time 10.37
TeeDOD SO0 WHOC T O0TNNNDDDOD -~ - INSTRUM drx400
~ D~ ™SO WO I T I T T TOMMMOMMMM AU O vt s oot e oot o o PROBHD 5 mm PABBO BB-
PULPROG z9
10 32768
SOLVENT CDC13
NS 8
0s 0
SWH 8012.820 Hz
O FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 22.6
OEt DwW 62.400 usec
DE 6.00 usec
OMe P:OMe TE 234.2
Il "OMe o1 1.00000000 sec
(0] MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 iH
251 8.20 usec
PL1 5.00 dB
5 SFO1 400.1332521 MHz
F2 - Processing parameters
SI 32768
|- SF 400.1299976 MHz
i WDW GM
SSB 0
LB -0.50 Hz
_/F J//_ 6B 0.1
ﬁ PC 1.40
o

1D NMB plot parameters

X 20.00 cm
Cy 10.00 ¢cm
FipP 10.000 ppm
R S 823 1B |4l |2 - 4091 50 e
& Slm| = I |@lm ~lo el s <1 Fap -1.000 ppm
2 <122 ot e ot O e B == < F2 -400.13 Hz
= e ool -l AL « PPMCM 0.55000 ppm/cm
HZCM 220.07450 Hz/cm
T T | T T T ’ T T T | T T T [ T 1
6 2 0
Cooft
(e sk
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ppm

31P NMR WDY-6 IN CDCL3 08/02/01

OEt
OMe

OMe PZ

5k

Il "OMe
(0]

32.5242

Current Data Parameters

NAME wdy
EXPNO 764
PROCNO 1

F2 - Acguisition Parameters

Date_ 20080201
Time 10.40
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG 79
0 32768
SOLVENT coC13
NS 28
0s 0
SWH 48543 .688
FIDRES 1.481436
AQ 0.3375604
RG 5792.6
Dw 10.300
DE 6.00
TE 294.2
D1 2.00000000
MCREST 0.00000000
MCWRK 0.01500000
= CHANNEL f1 ====

31p

8.00

0.00

SFO1 161.9820520

Hz
Hz
sec

usec
usec

F2 - Processing parameters

SI 16384
SF 161.9755337
WOW EM
S5B 0
LB 5.00
6B 0
PC 1.40

1D NMR plot parameters

CX 20.00
Cy 5.00
F1P 190.000
F1 30775.35
F2p -100.000
F2 -16197 .55
PPMCM 14.50000
HZCM 2348 .64526

]
o P
CX0C s

MHz

Hz

cm

cm

pom

Hz

ppm

Hz
pom/cm
Hz/cm

PRy =3

s

thk
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13C NMR WDY-6 IN

CDCL3 08/02/01
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Current Data Parameters

NAME woy
EXPNO 767
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080201

Time 14.01
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG zgdc

D 65536
SOLVENT COC13

NS 434

DS 16

SWH 2314B.148 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
RG 5160.6

DwW 21.600 usec
DE 6.00 usec
TE 296.2 K

D1 1.00000000 sec
d11 0.03000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C

Pt 8.20 usec
PL1 1.50 dB
SFO1 100.6234215 MHz
======== CHANNEL f2 =
CPDPRG2 waltzi6
NuC2 1H
PCPD2 80.00 usec
PL2 5.00 a8
PL12 23.00 dB
SFo2 400.1320007 MHz

F2 - Processing parameters

SI 32768
SF 100.6127690 MHz
WOW EM
SSB 0
LB 4.00 Hz
GB 0
PC 140

1D NMR plot parameters

CX 20.00 cm

cy 10.00 cm
F1pP 220.000 ppm

F1 22134 B1 Hz
F2P -10.000 ppm
F2 -1006.13 Hz
PPMCM 11.50000 ppm/cm

HZCM 1157.04688 Hz/cm
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TH NMR WDY-4 IN CDCL3 08/07/25

2.9703
2.9510
2.3127
2.2938
2.2701
2.2500
2.2303
2.2096
1.9685
1.9582
1.9205
1.8839
1.8721
1.2507
1.2330

4.1436
1.9099
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~
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ppm 8 3] 4

=

1.2152
0.0008

1.4455

4.0655

Current Data Parameters

NAME wdy
EXPNO 900
PROCND 1

F2 - Acquisition Parameters

MHz

Hz

Date__ 20080725
Time 13.46
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG 29
0 32768
SOLVENT coC13
NS 8
DS 0
SWH 8012.820
FIDRES 0.244532
AR 2.0447731
RG 25.4
DW 62.400
DE 6.00
TE . 297.2
b1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 1H
P1 8.20
PL1 5.00
SFO1 400.1332521
F2 - Processing parameters
S1 32768
SF 400. 1299935
WDW GM
SSB 4}
LB -0.50
GB 0.1
PC 1.40

1D NMR plot parameters

£X 20.00
Y 10.00
F1P 10.000
F1 4001.30
F2p -1.000
F2 ~-400.13
PPMCM 055000
HZCM 220.07450

oo
S )

~ 9 onl

cm

cm

ppm

Hz

ppm

HZ
ppm/cm
Hz/cm
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31P NMR WOY-4 IN COCL3 08/07/25

31.9568

)
5 5
a -
\7
I
T T T T T T L H T
pm 150 100 50 G -50

Current Data Parameters

NAME
EXPNO
PROCNO

wdy
901
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
0
SOLVENT
NS

0s

SkH
FIDRES
AQ

RG

OW

SFO1

CHANNEL f1 ==

20080725
13.48
drx400

5 mm PABBO BB-

29

32768
€oc13

23

0

48543 .688
1.481436
0.3375604
2298.8

297.2
2.00000000
0.00000000
0.01500000

161.9820520

F2 - Processing parameters

SI
SF
WOW
SsB
LB
G8
PC

16384

161.9755337

M
0
5.00
0
1.40

10 NMR plot parameters

cx
oy
F1P
F1
2P
F2
PPMCH
HZCH

20.00

4.00
190.000
30775.35
-100 000
-16197 .55
14 50000
2348.64526

L jas

~pSs=

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm

A
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13C NMR WDY-4 IN CDCL3 08/07/25
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1H NMR WDY-5 IN CDCL3 08/07/25
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Current Data Parameters

NAME wdy
EXPNO 903
PROCNO 1

F2 - Acgquisition Parameters

Date_ 20080725
Time 14.13
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG 29
™ 32768
SOLVENT cDC13
NS 8
DS 0
SWH 8012.820
FIDRES 0.244532
AQ 2.0447731
RG 35.9
DW 62.400
DE 6.00
TE 297.2
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000

SFO1 400. 1332521

F2 - Processing parameters

SI 32768
SF 400.1300015
WOW GM
5S8 0
LB -0.50
68 0.1
PC 1.40

1D NMR plot parameters

Cx 20.00
cy 10.00
F1p 10.000
F1 4001 .30
Fop -1.000
F2 -400.13
PPMCM - 0.55000
HZCM 220.07150

CvF}

o

K 30y S

P “tew

MHz

Hz
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ppm

31P NMR WDY-5 IN CDCL3 08/07/25

32.0256

Current Data Parameters

NAME wady
EXPNO 904
PROCNO 1

F2 - Acguisition Parameters

Date_ 20080725
Time 14.15
INSTRUM drx400
PROBHD 5 mm PABBO BB-
PULPROG 29
0 32768
SOLVENT CDC13
NS 22
DS 0
SWH 48543.688
FIDRES 1.481436
AQ 0.3375604
RG 2298.8
DW 10.300
DE 6.00
TE 297.2
D1 2.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUCH 31p
P1 8.00
Ly 0.0

SFO1 161.9820520

F2 - Processing parameters

SI 16384
SF 161.9755337
WDW EM
SSB 0
LB 5.00
6B 0
PC 1.40

10 NMR plot parameters

CX 20.00
Cy 4.00
Fip 190.000
=1 30775.35
Fap -100.000
F2 -16197 .55
PPMCM 14.50000
HZCM 2348.64526

MHz

Hz

cm
cm

opm

Hz

ppm -
Hz
ppm/cm
Hz/cm
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13C NMR WDY-5 IN CDCL3 08/07/25
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Data File C:\HPCHEM\E\DATA\UDTYOE072509.D

Injection Date : 7/28/2008 9:04:59 FPH

Gample Name: 080720

Sauple Name = 00720 Location : Vial 1
dcg. Operator @ owdv
Acyg. Method C: \HPCHEI 2\ METHOD 3\ DEC-F. 1
Last changed T/26/2008 4:32:53 FM by wdy
(modified after loadineg)
Analvszis Method : C:\HPCHEM\Z\METHODS\DZC-P1.M
Last chaneced 2/1/2009 10:38:59 4M by wdy
(modified after loadineg)
WD A, Wavelength=215 nm (WDO0S072509.0)
mal ] S
=
004
4004
200
2004
100+
—en
o
T T T T T T T
o kil bl kil 10 125 15 175 mi
Area Percent Report
Sorted By : Simal
Multinlier : 1.0000
Dilution H 1.0000
Signal 1: VD1 A, Wavelength=215 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mdl ] 5
-1 |-—-1 | | | |
1 12.353 VP 0.4457 1.66438e4 574.59308 50,2140
2 14.444 VW 0.4998 1.65019e4 513.90723 49.7860

Totals : 3.31458e4  10858.50031

Fesults cbtained with enhanced integrator!

wi% End of Report #%#

Instrument 2 2/1/2009 10:39:37 AN wdy

Fage 1 of 1

5a

O

-

Pl
I

o]

Data File C:\HPCHEM'Z\DATA\WDY"OB07Z308.D

Injection Date

7/28/2008 8:41:20 PM

Sample Name: 0507zZ0

Sauwple Nane 030720 Location : Wial 1
Acg. Operator @ wdv
Acg. Method C:WHPCHEM, 2\METHODS\DZC-P. I
Last changed 7/28/2008 4:32:53 PM by wdy
(modified after loadineg)
Analysis Method : C:\HPCHEMYZ\METHODS\DZIC-P1.M
Last chandged 2/1/42009 10:34:26 AM by wdy
(modified after loading)
VD A, W avelength=215 nm (WDN02072502.0)
mal -
75
150 7
125
100 -
754
&0
254 g
=
[ . S N ——
T T T T T T
In] 8 kil 8 10 kil 15 178 mi
Area Percent Report
Sorted By Sigmal
Maltinlier 1.0000
Dilution 1.0000

Signal 1: VWDL &,

Peak RetTime Tvpe
# [min]
-—1 (|

Wavelength=215 nm

Width Area Height Area

[win] malT *s  [maT ]
| | |

1 12.818 V¥
2 14.949 VBA

Totals :

Fesults obtained

0.4068 4922.42529 183.11575 96,9042
0.4563 157.25885 5.21969 3.0958

5S079.66414 168, 33544

with enhanced integrator!

OEt
OMe
OMe

Instrument 2 2/1/2008

wwk End of Report %%

10:38: 57 AM wdy

Page 1 of 1
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Data File C:wHPCHEMSE\DATAVUDYYO0S072901.D0 Jample Name: 030720
Injection Date 7/29/2008 5:35:58 AM
Sauple Name 0s07z0 Location : Vial 1
dcg. Operator @ owdv
Acyg. Method C: \HPCHEI 2\ METHOD 3\ DEZC-F. 1
Last changed 7/26/2008 10:00:03 PM by wdy
Analysis Method YHPCHEMY 2YMETHODS\DZC-PL. Y
Last changed 2/1/2009 10:43:02 AM by wdy
(modified after loadineg)
WD A, Wavelength=215 nm (WD0S072201.0)
mAl
6004
o
5004 g
400+
3007
2004
100
a SN N
T T T T T T T
o 2.5 ] 75 10 12.5 15 175 mij
Area Percent Report
Sorted By Simmal
Multiplier 1.0000
Dilution 1.0000
Signal 1: VDL &, Wavelength=215 nm
Feak RetTime Tyne Width Lrea Height Area
# [minl [minl mal 3 [ w1y 1 %
- | | |
1 11.072 BV 0.3604 1.45018:4 639.258314 49,5604
2 14.112 VBA 0.5383 1.50644e4 441.02121 50,4398
Totals : Z.98662e4  1080.30435
Fesults cbtained with enhanced integrator!
% End of Report #%%

Instrument 2 2/1/2009 10:43:44 AN wdy

Fage 1 of 1

Data File C:\HPCHEM'Z\DATA\WDY"O0B07Z903.D

Injection Date

742972008 2:12:40 PH

Sample Name:

0E0720

Sauwple Nane 030720 Location : Wial 1
Acg. Operator @ owdy
Acg. Method C:WHPCHEM, 2\METHODS\DZC-P. I
Last changed 7/28/2008 10:00:03 PN by wdy
Analyzis Method : C:\HPCHEMY,Z2\METHODS\DZIC-P1.M
Last changed 24172009 10:42:02 AM by wdy
(modified after loadineg)
VD A, Wavelength=215 nm (WD A0S072003.0)
maAl
3460+
3007
250
2004
150
100 -
(=]
&0 o I
o
T S
T T T T T T T
n] 25 5 75 10 125 15 175 mi
Area Percent Report
Sorted By $igmal
Multiplier 1.0000
Dilution 1.0000
Signal 1: VWDl &, Wavelength=215 nm
Peak RetTime Type Width Area Height Area
# [minl mwinl wal *s [walr 1 %
| |- | | |
1 11.306 BV 0.3369 8041.22098 367.32739 95,6253
2 14,412 VBA 0.4570 367.86963 12.49761 4.3747
Totals : 5§409.09%61 379.82500

Fesults obtained with enhanced integrator!

#%% End of Report #*#

0

OEt
_OMe
Il "OMe

5f

Instrument 2 2/1/2009 10:43:01 AM wdy

Page 1 of 1
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Data File C:i\HPCHEM\EA\DATAA\UDTYO90Z1220.D

Jample Name: race Data File C:\HPCHEM:Z'DATA\WDY40S0ZLZ19.D Sample Name: race
Injection Date 2/12/2009 9:55:43 FM Injection Date @ 2/12/2008 9:30:25 PH
Sauple Name : race Location : Vial 1 Sauwple Nane : race Location : Wial 1
dcg. Operator @ owdv Acg. Operator @ wdv
Acyg. Method C: \HPCHEI 2\ METHODS\DZC-PL. M Acg. Method C:%HPCHEMY Z2\METHODS\DEZC-P1.H
Last changed 2/12/2009 7:00:01 FPM by wdy Last changed 2/12/2009 7:00:01 PM by wdy
(modified after loadineg) (modified after loadineg)
dnalysis Method : C:\HPCHEM'\Z\METHODS\DZC-PL.M Analysis Method : C:\HPCHEMYZ\METHODS\DZIC-P1.M
Last chaneced 271872009 9:05:53 AM by dj Last chanedged 2/18/2009 9:04:33 AM by dJ
(modified after loadineg) (modified after loading)
WD A, Wavelength=215 nm (WD09021220.0) VD A, W avelength=215 nm (WDA09021219.0)
mal ] mal ]
1754
400
150 2
o
o
1254 =004
100
754 200
S04
100
25 ﬁ
A
a i 0 A
T T T T T T T
o a 10 15 mi In] 8 0 15 i} mi
Area Percent Report Area Percent Report
Sorted By Simal Sorted By Sigmal
Multinlier 1.0000 Maltinlier 1.0000
Dilution 1.0000 Dilution 1.0000
Signal 1: VD1 A, Wavelength=215 nm Signal 1: VWDl &, Wavelehngth=215 nm
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [win] [min] mAU *s [mdl ] 5 # [min] [min] wAU *s  [odU ] 5
-1 |-—-1 | | | | -—1 |-=—-1 | | |
1 15.605 VW 0.4402 5487.58252 192.58850 G53.0573 1 15.437 VB 0.4168 1.27963:4 474, 04904 96,1130
2 EZ2.910 PEA 0.6173 4855.16504 123.12354 46,9427 2 22.905 WP D.6069 517.51263 13.08744 3.8870
Totals : 1.03427e4 315.71204 Totals : 1.33136e4 457, 13648

Fesults cbtained with enhanced integrator!

wi% End of Report #%#

Cl

Fesults obtained with enhanced integrator!

wwk End of Report %%

O

OEt
_OMe
I "OMe
o)

59

Instrument 2 2Z/18/2000 9:07:25 AN 43 Instrument 2 2/15/2008 9:05:52 AM dj

Fage 1 of 1 Page 1 of 1
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Data File C:wHPCHEMSE\DATAVUDYYO0S072404.0 Jample Name: 030720 Data File C:\HPCHEM:Z'DATA\WDY,0S072402.D Sample Name: 080720
Injection Date 7/24/2008 10:50:51 AM Injection Date 742472008 9:52:42 AM
Sauple Name 0s07z0 Location : Vial 1 Sauwple Nane 030720 Location : Wial 1
dcg. Operator @ owdv Acg. Operator @ wdv
Acyg. Method C: \HPCHEI 2\ METHOD 3\ DEZC-F. 1 Acg. Method C:WHPCHEIM 2\METHODS\DZC-P. I
Last changed 7/2472008 6:45:02 AM by wdy Last changed T/2472008 8:45:02 AM by wdy
(modified after loadineg) (modified after loading
dnalysis Method : C:\HPCHEM'\Z\METHODS\DZC-PL.M Analysis Method : C:\HPCHEMYZ\METHODS\DZIC-P1.M
Last chaneced 2/4/2009 4:11:22 FPM by wdy Last chanedged 2/4/2009 4:08:28 PM bv wdy
(modified after loadineg) (modified after loading
WD A, Wavelength=215 nm (WD0S072404.0) VD A, W avelength=215 nm (WDN02072402.0)
mAU ﬁ mau ]
140 b
1204 2004
400
150
50
607 100
a0
&0
204 gi
&
ol [ S
T T T T T T T T T T
o bl 10 15 il il mi In] kil 10 18 {x] i} mi
Area Percent Report Area Percent Report
Sorted By Simal Sorted By Sigmal
Multinlier 1.0000 Maltinlier 1.0000
Dilution 1.0000 Dilution 1.0000
Signal 1: VD1 A, Wavelength=215 nm Signal 1: VWDl &, Wavelehngth=215 nm
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [win] [min] mAU *s [mdl ] 5 # [min] [min] wAU *s  [odU ] 5
-1 |-—-1 | | | | -—1 |-=—-1 | | | |
1 18.350 BV 0.4084 3992.28027 150.52663 49,9391 1 19.808 BV 0.4215 6793.86914 250.29901 94,1225
2 Z1.589 VBA 0.4438 4002.013%2 137.73019 50.0609 2 21.643 VEA D.4659 42424594 13.93430 5.8775
Totals : 7994.28419 265.25682 Totals : 7218.11506 264, 23331
Fesults cbtained with enhanced integrator! Fesults obtained with enhanced integrator
##% End of Report #%% %% End of Report #%%
N .OMe
(5 OMe

5h

Instrument 2 2/4/2009 4:12:56 PM wdy Instrument 2 2/4/2009 4:11:21 PM wdy

Fage 1 of 1 Page 1 of 1
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Data File C:i\HPCHEM\E\DATA\UDTYOE072310.D

Gample Name: 080720

Data File C:\HPCHEM:Z'DATA\WDY,O0S0T72309.D Sample Name: 080720
Injection Date 7/23/2008 10:16:48 PH Injection Date 742372008 9:33:57 M
Sauple Name 0s07z0 Location : Vial 1 Sauwple Nane 030720 Location : Wial 1
dcg. Operator @ owdv Acg. Operator @ wdv
Acyg. Method C: \HPCHEI 2\ METHOD 3\ DEZC-F. 1 Acg. Method C:WHPCHEM, 2\METHODS\DZC-P. I
Last changed T/23/2008 10:54:57 PM by wdy Last changed T/23/2008 9:09:44 PM by wdy
(modified after loadineg) (modified after loading
dnalysis Method : C:\HPCHEM'\Z\METHODS\DZC-PL.M Analysis Method : C:\HPCHEMYZ\METHODS\DZIC-P1.M
Last chaneced 2/4/2009 3:50:09 FPM bv wdy Last chanedged 2/442009 3:50:53 PM bv wdy
(modified after loadineg) (modified after loading
WD A, Wavelength=215 nm (WD0S072310.0) VD A, W avelength=215 nm (WDN02072309.0)
mal ] g mal
140 2004
3601
1204
200
100+
2504
204
2004
0 1504
407 100
201 &0 4 g
o b A o __Jm__, A
T T T T T T T T T T T T
o kil 10 15 il il 0 i} mi In] a 10 15 {al il 0 i mi
Area Percent Report Area Percent Report
Sorted By Simal Sorted By Sigmal
Multinlier 1.0000 Maltinlier 1.0000
Dilution 1.0000 Dilution 1.0000
Signal 1: VD1 A, Wavelength=215 nm Signal 1: VWDl &, Wavelehngth=215 nm
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [win] [min] mAU *s [mdl ] 5 # [min] [min] wAU *s  [odU ] 5
-1 |-—-1 | | | | -—1 (| | | | |
1 24.139 BV 0.4789 4790.38770 156.70979 48,8634 1 24.3687 V¥ 0.4695 435,18405 14.38407 2.6278
2 E5.823 VW 0.5316 5013.24463 146.02Z036 51.1366 2 25.643 VEA 0.5600 1.61Z66e4 435.67914 97.3724
Totals : 9603.63232  302.73015 Totals : 1.65617e4 450, 05321
Fesults cbtained with enhanced integrator! Fesults obtained with enhanced integrator
##% End of Report #%% %% End of Report #%%
OMe
Fe
MeO Pl
6 OMe

Instrument 2 2/4/2009 3:50:52 PM wdy

Fage 1 of 1

5i

Instrument 2 2/4/2009 3:51:36 PM wdy

Page 1 of 1
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Data File C:\HPCHEM\E\DATA\UDTYOE072409.D

Injection Date

7/24/2008 3:59:43 FM

Sample Name:

080720

Sauple Name 0s07z0 Location : Vial 1
dcg. Operator @ owdv
Acyg. Method C: \HPCHEI 2\ METHOD 3\ DEZC-F. 1
Last changed 7/2472008 2:24:02 FM by wdy
(modified after loadineg)
dnalysis Method : C:\HPCHEM'\Z\METHODS\DZC-PL.M
Last chaneced 2/4/2009 3:54:17 FPM by wdy
(modified after loadineg)
WD A, Wavelength=215 nm (WD0S072409.0)
mal ©
1000 %
s004
600+
400+
2004
o
T T T T T T T
o kil bl kil 10 125 15 1 mi
Area Percent Report
Sorted By Simal
Multinlier 1.0000
Dilution 1.0000
Signal 1: VD1 A, Wavelength=215 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mdl ] 5
-1 |-—-1 | | |
1 11.016 V¥ 0.2261 1.51886e4 1037.74512 50.0299
2 11.862 VWV 0.2489 1.51704e4 94Z.50956 49.9701
Totals : 3.03590=e4  1980.25470
Fesults cbtained with enhanced integrator!
##% End of Report #%%
OMe

Instrument 2 2/4/2009 3:55:54 PM wdy

Fage 1 of 1

Data File C:\HPCHEM'Z\DATA\WDY"O0B072408.D

Sample Name: 0507zZ0

Injection Date

742472008 3:30:13 PM

Sauwple Nane 030720 Location : Wial 1
Acg. Operator @ wdv
Acg. Method C:WHPCHEIMY 2\METHODS\DZC-F . I
Last changed 7/2472008 2:24:02 PM by wdy
(modified after loadineg)
Analvzis Method : C:\HPCHEM\Z\METHODZ\DZC-P1.HM
Last chandged 2/442009 3:57:20 PM bv wdy
modified after loading)
VD A, W avelength=215 nm (WDN02072402.0)
maAl o
E A
400 S
24504 ?ﬁ}
3004
2504
2004
150 7
100 o
50 5 @r&.
I
o WA N
T T T T T T
In] 8 kil 8 10 125 15 178 mi
Area Percent Report
Sorted By Sigmal
Maltinlier 1.0000
Dilution 1.0000

Signal 1: VWDL &,

Wavelength=215 nm

Peak RetTime Type Width Area Height Area
#  [min] [win] mAT *5  [wkU ] %
-—1 |----1 | | | |
1 11.007 MF 0.2443 6179.692358 421.54111 95,7454
2 11.877 MF 0.2751 274.60391 16.63382 4. 2546
Totals : 5454, 29630 436, 17492

Fesults obtained with enhanced integrator!

O

OEt
_OMe
I "OMe
o)

5j

Instrument 2 2/4/2008

wwk End of Report %%

4:00:14 PM wdy

Page 1 of 1
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Data File C:‘\HPCHEM\E\DATA\UDTYOS072308.D Gample Name: 080720 Data File C:\HPCHEM'Z\DATA\WDY“OB07Z305.D Sample Name: 0507zZ0

Injection Date : 7/23/2008 6:35:47 FH Injection Date @ 7/23/2008 4:20:57 PH
Sauple Name = 00720 Location : Vial 1 Sauwple Nane = 080720 Location : Wial 1
dcg. Operator @ owdv Acg. Operator @ wdv
Acyg. Method C: \HPCHEI 2\ METHOD 3\ DEC-F. 1 Acg. Method i CaWHPCHEM, 2\METHODS\DZC-P.I
Last changed : 772372008 11:56:17 AM by ysh Last changed : 742342008 11:56:17 AM by ysb
(modified after loadineg) (modified after loading
dnalysis Method : C:\HPCHEM'\Z\METHODS\DZC-PL.M Analysis Method : C:\HPCHEMYZ\METHODS\DZIC-P1.M
Last chaneced T 27472009 4:03:44 FM by wdy Last chanedged T 2/4/2009 4:02:46 PM by wdy
(modified after loadineg) (modified after loading)
WD A, Wavelength=215 nm (WD0S072302.0) VD A, W avelength=215 nm (WDA02072305.0)
mAl I il maAl
1 1 'Q d 1000
200 S
200
2004
600
1507
<00
100
2004
S0 §
o
g o —
T T T T T T T T T T T T T T
o kil bl kil 10 125 15 175 mi In] 8 kil 8 10 125 15 178 mi
Area Percent Report Area Percent Report
Sorted By : Simal Sorted By : Sigmal
Multinlier : 1.0000 Maltinlier H 1.0000
Dilution H 1.0000 Dilution : 1.0000
Signal 1: VD1 A, Wavelength=215 nm Signal 1: VWDl &, Wavelehngth=215 nm
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [win] [min] mAU *s [mdl ] 5 # [min] [min] wAU *s  [odU ] 5
-1 |-——-1 | | | | -—1 |-=—-1 | | | |
1 12.837 MM 0.2781 5085.05127 304.77679 49,9443 1 12.703 BV 0.2503 1.69180e4 1043.55225 96.6343
2 15.027 MM 0.3231 5096.28662 2Z6Z.85007 50.0552 2 14.454 VEA D.3128 589.23938 Z8.63968 3.3657
Totals : 1.01813e4 567.602686 Totals : 1.75072e4 1072.19192
Fesults cbtained with enhanced integrator! Fesults obtained with enhanced integrator
##% End of Report #%% %% End of Report #%%
"~ TOEt
OMe
Fe
OMe P{
IOI OMe
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Data File C:\HPCHEM\E\DATA\UDTYO0E072414.D

Injection Date 7/24/2008 6:02:50 FM

Gample Name: 080720

Sauple Name 0s07z0 Location : Vial 1
dcg. Operator @ owdv
Acyg. Method C: \HPCHEI 2\ METHOD 3\ DEC-F. 1
Last changed 7/2472008 5:17:28 FM by wdy
(modified after loadineg)
dnalysis Method : C:\HPCHEM'\Z\METHODS\DZC-PL.M
Last chaneced 2/4/2009 3:40:29 FPM by wdy
(modified after loadineg)
WD A, Wavelength=215 nm (WD0S072414.0)
mAl
160
140
1207
100
a0
60
an
204
o A
T T T T
o 8 10 15 il mi
Area Percent Report
Sorted By Simal
Multinlier 1.0000
Dilution 1.0000
Signal 1: VD1 A, Wavelength=215 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mdl ] 5
-1 |-—-1 | | | |
1 17.425 BV 0.3401 3739.22241 170.66513 49,6359
2 18.489 VWV 0.3620 3794.07690 16Z.88693 50.3641
Totals : 7533.28932  333.55200

Fesults cbtained with enhanced integrator!

wi% End of Report #%#

Instrument 2 2/4/2009 3:40:55 PM wdy

Fage 1 of 1

\_0

Data File Ci\HPCHEM'Z\DATA\WDY"O0B07Z416.D

Injection Date 7/24/2008 6:56:57 M

Sample Name: 0507zZ0

Sauwple Nane 030720 Location : Wial 1
Acg. Operator @ wdv
Acg. Method C:WHPCHEMY 2\METHODS\DZC-P. I
Last changed 7/2472008 5:17:26 PM by wdy
(modified after loadineg)
Analysis Method : C:\HPCHEMYZ\METHODS\DZIC-P1.M
Last chandged 2/442009 3:35:33 PM bv wdy
(modified after loading)
VD A, W avelength=215 nm (WDA02072416.0)
maAl
3504
=004
2460
2004
150
100 -
&0 4 g
T~ FAN
T T T T
In] a 10 15 {al mi
Area Percent Report
Sorted By Sigmal
Maltinlier 1.0000
Dilution 1.0000
Signal 1: VWDl &, Wavelehngth=215 nm
Peak RetTime Type Width Area Height Area
# [umin] [min] wAU *s  [odU ] 5
-—1 |-=—-1 | | | |
1 17.643 BP 0.3273 460.39487 21.85809 5.0874
2 18.700 W¥ D.3533 B589.32031 376.87573 94.912Z6
Totals : 9049, 71516 396.73382

Fesults obtained with enhanced integrator!

wwk End of Report %%
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Data File C:\HPCHEM\Z\DATA\WDY',09022015.0

Injection Date 2/20/2009 7:57:11 PH

Sample Name: Cu(0TE)2

Data File C:\HPCHEM\Z\DATA\WDYY,09022017.D

Sample Name: Cu(0TE)2

Sample Name Cui0TE) 2 Location : Wial 1 Injection Date 2/20/2009 §:35:30 PH
Acg. Operator o owdy Seauple Name Cu(0TE)2 Location : Vial 1
Aceg., Method C:\HPCHEM' 2\METHODSYDZIC-P1. M Acog, Operator H
Last changed 2/20/2009 7:06:34 PM by wdy Hethod i C:WHPCHEMY 2\ METHODSYDZC-PL.H
(modified after loading) Last changed 2/20/2009 §:37:56 FM by wdy
Analwsiz Method : C:\HPCHEM\Z2\METHODZ.DIC-P1l.M (modified after loading)
Last changed 2/20/2009 8:18:03 PH by wdy MNDA A, Wizvelength=215 nm (WD0S022017.0)
(modified after loading) mall ]
VG A&, Wavelength=215 nm (WD N0G022015 D)
maALl 2 3004
2560
100
200
a0
150 -]
60 4
100
07 50 §
N VN z
204 o
T T T T T T T T -
o 0 ] g 10 1 14 16 mi
T T T T T T T T
i} 4 I3 10 1 14 16 mi
Area Percent Report
Area Percent Report dorted Ev 3imal
Multiplier 1.0000
Jorted By Hiemal Dilution 1.0000
Multiplier 1.0000
Dilution 1.0000 Signal l: VDL A, Wavelength=2l5 num
. Peak RetTime Twpe Width Area Height Area
Signal 1: VWDl A, Wavelength=215 mm & Twind fwinl wAlU %3 [mAU 1 .
X X . -1 |----1 | | |
Peak RetTime Type Width Area Height hrea 1 10.482z ¥¥  0.2120 40.53185  2.96387 0.7719
# | [min] [min] IMU s ID“*W 1 5 2 11.138 VBA  0.2389 5210.34033 336.46518 09.2281
1 10.429 ¥ 0.2092 1635.31396 121.67947 45.6502 Totals : 5250.87218 339, 42905
Z 11.148 VBA 0.2333 1726.05847 115.02%00 51,3498
Fesultz obtained with enhanced integrator!
Totals : 3361.37244 236.70847

Resultz obtained with enhanced inteqrator!

*#** End of Report **+

Instrument 2 2/20/2009 8:37:56 MM wdy

**+* End of Report **%
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